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Underside view of transverter.
Left: top, unit 2; bottom,
unit 3, Right: unit 4

General view of the
transverter. Left: unit 1
with unit 4 below.

Right: heatsink with units
2 and 3 below

A T0MHz transistorized
transmit/receive

converter

by D. F. HARVEY, G3XBY, and
C. S. GARE, G3WOS

Page 106




i RADIO COMMUNICATION February 1977

IMPORTANT ANNOUNCEMENT
atronics TO ALL RTTY USERS

Catronics Ltd. are proud to announce the availability of a new RTTY terminal unit. The “"Eurocat model ST5B"' is based
an the well known ST5 unit with a number of important refinements. e.g.:

Tuning indicator arrangement using LEDs to aid receiver tuning.

Built-in AFSK oscillator for use with AM, FM, or SSB transmitter.

Input gain contrel and level indicator to give correct operating conditions.
Front panel controls for

* 4o

170Hz 425Hz shift
Normal/Reverse shift
Normal /Reverse AFSK
Local Print copy

Housed in attractive metal cabinet 114" - 34" - 8.
Built-in mains P.S.U. for electronic circuits and teleprinter magnet.
Ready assembled, tested and guaranteed for 12 months.

Price only £70.00 - VAT. (£8.75).
carr. (£1.25).

% Version without AFSK oscillator £60.00 + VAT. (£7.50) & carr. (£1.25).

* A ok #

Avallable exclusively from Catronics Ltd.
Communications House, 20 Wallington Square, Wallington, Surrey
Also available: 88mH toroids
455,50 Baud gears for Creed 75.

A selection of second hand machines is often available. Send S.A.E. for current list.

200MHz D.F.M.

AMATEUR RADIO

BULK BUYING GROUP

45W/2m P.A. KIT

A Kit for building a 45 watt r.f. power amplifier for boosting the
outputl of 10-watt F.M. maobile transmitters. Automatic solid-stat:
T'R switching is incorporated. Design as published in Septembes
1976 edition of "Electronics Today International'. Complete kit-
£18.25. plus 30p post. Copy of magazine—30p plus 15p posi.

l

VHF DIGITAL FREQUENCY METER—Model DFM 5

The updated version of the Catronics Frequency Meter with ex- MIGROWAVE MODU LES LTD‘

tended frequency range to 200MHz with a restyled cabinet and
front panel. Size 84" ~ 7° ~ 3" (approx.}.

Large stocks of the following available for immediate delivery:

: r‘(.':” :12:1?‘: 0_35;I2n1:e_Irn%fn;m.km " displa 2m Converters with 28-30MHz O'P, £20.25. Local oscillator outpul

* J.&lJ‘t01‘|1aticr;ng|JImEE;secl i 3?ead'm‘g (islrguts ibredlics version for transverter use, £22.50. 2-'4MH2 ?rld 4-6MHz O/P also
power consumption. in stock £20.25, 2m Mosfel Preamplifier giving 18dB gain, £14.62.

% TTL and ECL i.c.s used to give good reliability. 70cm units: Converters with 144-146MHz O /P, £24.75 and 28-30MH:

+* 10MHz master oscillator for high accuracy. O/P £24.75. Varactor Tripler with 14W max O/P £19.80.

% 12V (- ve earth) de input and 210-260V mains psu filted.

SSB Transverter for operation with 28-30MHz equipment, 10W
Price: £135.00 (incl. VAT). (Add £1.50 for insured post). O/P on 70cm, £109.12. 144MHz input, £149.62. 2m Transverter also

. i available, £88.87.
Catronics Counters are also available from: Crayford Elec- Sa= iy
tronics and Lowe Electronics. All Microwave Modules prices inc. post.

DEPT. 702, COMMUNICATIONS HOUSE, 20 WALLINGTON SQUARE, WALLINGTON, SURREY, SMé6 8RG.
Tel: 01-669 6700 Open 9am to 6pm Mon.-Fri.,, 9am to 1pm Sat. Closed for lunch 12.45 to 1.45.
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Where quality is a prime requirement
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Regardless of where you are: in your QTH. on the road, on vacation, ona
hike: you will always find 2 QSO on the 2m band with TRIO VHF equip-
ment.” And no matter on which transmit and receive [requencies other 2m
stations are operating, with TRIO equipment you can always join in,
because you'll be qrv on all international fixed-frequency channels—
cither in simplex or via repeaters,

2m FM Portable Transceiver TR-2200GX
The TRIO TR-2200GX is the latest model in the most successtul line of 2m
FM handy portable equipment ever produced, Logical development, aided
by suggestions from happy owners has produced the best 2m portable
available today.

Look at the features: over 2W output; receive sensitivity of 0-4 micro-
volts for 20d0B quieting; 1.F. shape factor of 2 ; 1: exclusive tuning fork
controlled 1,750Hz access generator; 12 channel capability with factory

fitted crystals for S20, 522 and R7; designed for maximum fexibility of

use, on intern atteries or external supply for mobile/fixed station
operation; built in telescopic antenna and standard socket for external
antenna connection, Built in metering allows checking of signal strength,
transmit output and battery voltage. The TR-2200GX is housed in a
rugged steel case for ultimate protection against accidental damage, with
all operating controls placed for maximum operator convenience on the
top face ol the rig.

The most important asset of course is TRIO quality of design. No other
manufacturer can match TRIO's vast experience in producing high quality
electronic equipment and as a result, TR10O lead, not only in instruments
and Hi-Fi, but also in the amateur field.

Unlike other portable equipment, the TR-2200GX is supplied complete
with all accessories including a protective carrying case and shoulder
strap, external power leads and the all important battery charger for the
optional NiCad pack. A set of rechal ble bauteries costs £9.72 including
VAT, The same option on comparable gear can ¢ost up to £30 so be sure
to ask what you get for your money.

2m FM Mobile Transcciver TR-7200G
The TR-7200G is the best selling 2m FM mobile transceiver in Europe.

VFO-NG
Externat YFQ, corrail 2g
coatinggay taning “

epRater bEw

utgal gomer ang
SRl Than ever

Some of the reasons why this is so may not be obvious from the basic
specificaition. 1t's not just the high sensitivity (0-3uV 15dB) quieting or the
superb finish, it's the tull range of accessorics and the finest service backup
in the country. It's the little det like the LED under the channel
number indicator that is RF powered and only lights when you have a
receiver erystal fitted. The “transmit” lamp gives the same function lor the
transmit erystals. This means that you no longer have to wonder which
channcls are operationa! when you are mobile. Did you know that by
removing the rear punel aceessory plug you can drop the receiver gain by
10dB to prevent the fellow next to you in the car park at the rally from
blowing your head ofl!

Did you know that the swr protection system is not the “sudden death’
variety but gracdually reduces the Tx power with increasing SWR so
that you are not put completely ol the air when your mobile whip antenna
gets wet. The sume system protects the PA and driver from over voltage
damage when the rig is used in a vehicle having a high charge voltage
from the alternator.

Only Trio equipment has the unique tuning fork controlled repeater
access Lone generator to ensure access first time, every time.

All these features and more, can only be provided in equipment made to
professional standards by a professional company. The Trio Corporation
is the largest electronics manufacturer in Japan offering a range of amateur
equipment and you, the customer, benelit every time.

The TR-7200G comes to you complete with mobile mounting bracket,
stand off feet for fixed station use, microphone, microphone bracket,
cable manual and fitted S20, 21, 22, R6 and 7.

Extra channels available for TR-7200G at E10inc VAT for 3 channels, £20
inc. VAT for 6 if ordered at the time of equipment purchase.

Sole Importers

LOWE ELECTRONICS
119 Cavendish Road
Matlock Derbyshire

Tel: Matlock 2817/2430

® TRIO
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@ TRIO 2= AL MOOE TRANSCEIVER
POWER BEND CEN NB T TONE

O AF RF
SQUELCH . daiwn-Bgam

TS-700G

In case you hadn’t noticed, the TRIO TS-700 has a new
look. Now updated and incorporating all the features
which made it the most sought after transceiver on 2
metres, it now includes additional refinements which
you, the keen radio amateurs, have requested.

The basic concept remains the same: a complete 2
metre station package operating from a.c. mains or
12V d.c. supplies, providing full VFO coverage of the
2 metre band with facilities for 22 crystal controlled
channels for popular repeater and net frequency working.
The same TRI1O design standards such as the ultra linear
PA operation resulting [rom the use of an inverter derived
20V supply. are still used. The same supply is also
used to feed the driver and the audio stages of the
receiver. TRIO's acknowledged leadership in the quality
audio field has been put to good advantage in their
amateur equipment. Evervone comments on the clean
crisp audio quality of the TS-700G both on transmit and
receive,

The main refinements can be summarised as follows:

% New improved receiver front end system contributes
to a new standard of sensitivity; 0:25xV for 10dB S
+ N/N ratio on SSB, 20dB quieting for 0-4u.V on
FM. This is the best receiver on the market today.

% New FM IF strip with narrower filter for European
market.

< New centre zcro tuning meter for FM.

+ Automatic tone burst.

+ New 100k Hz calibrator with automatic disconnection
ol antenna to remove confusing outside signals. Auto-
matic transmitter disable in CAL mode.

“ New logarithmic S meter.,

Y New repeater and reverse repeater operation at the
turn of a panel switch. Operates on either VFO or
crystal controlled channels.

+ New improved audio system for FM and AM trans-
mit.

The use of fully balanced mixing at all stages of frequency
conversion guarantees a clean signal free from unwanted
products. The power output of the transmitter is normally
between 15 and 18 walts and this, in conjunction with the
TRIO amplified ALC system, gives you an oulstanding
signal. Just listen to 2 metres and judge for yourself
which rig always sounds the best.

If you are considering your once only rig for 2 metres,
then the TS-700G has to be your logical choice. Backed
by the largest company in Japan making amateur radio
equipment, and the best service facilities in Europe at
Lowe Electronics, the TS-700G SSB/FM/CW/AM trans-
ceiver has to be the all time best buy.

Sole Importers

LOWE ELECTRONICS
119 Cavendish Road
Matlock, Derbyshire
Tel: 0629 2817/2430

TS-700G £389.00 VAT excl.

$ TRIO
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Teleprinter sionals are found aver the whole radio spectrum, Thoy convey news agency reports
usually in English or French, weather information and persanal or business messages in plain
language or code. RTTY signals are aiso heard on all the amateur bands including 2 matre
signals from Qscar satellites and may originate fram any country In the world,

In the past, the main drawback In decoding these signals has been the necessity to use a
mechanical teleprinter. The accompanying noise, oily smelis and frequent maintenance prob-

lems. together with the difficulty in making speed changes 10 accommodate diflerent standards
HER ELECTRONICS " e have tended to put of! all but the dedicated enthusiast.

The advent of solid state devices capable of decoding and displaying the RTTY information
in complete silence has opened up a new horizon for the radio amateur and keen SWL. The all
new TD224 video converter accepts RTTY information and processes it to produce a compusite
video signal which can be displayed on a 625 line monitor, or on a standard TV sel using an
optional UHF madulatoer. This now means that you can sit and enjoy contacts using RTTY and
the SWL can use his general coverage receiver to read news and views from all parts of the
world,

The display produced by the TD224 is in the form of seven lines of 32 characters, using large
l size for easy reading and troubla free viewing. New infarmation is displayed on the
bottom line of the screen and when the line is full, the display steps up one line and continues reading. Al the same time, the top line Is remaved from the display
area, Operation of the TD224 is simplicity itsell and all you need to copy RTTY signals is a suitable audio terminal unit (which we can supply), together with either a
625 line monitar or UHF TV set.

SPECIAL OFFER SECTION — GRAB NOW WHILST YOU CAN!

KF 430 These briel details cannol convey the sheer
auality of construction of the KF430. The entire
recelver front end s housed in its own fully
* SMALL SIZE only 240 x 85 < B0mm. screened enclosure, as is the fransmitter oul-
* LIGHT WEIGHT only 1-2 Ka. put seclion. Multiple tuned circuits ensure a
clean output signal at all power levels. All
* FREQ. RANGE 433-346MHz. erystals are fitted with individual trimmers for
* POWER OQ/P. 10W or 3W switchad spol on accuracy. The receiver selectivity is to
5 current UK and European standards and an |
* SENSITIVITY 04V for 20dB o'tna. automatic tone burst is fitted. |
* AF. B/Width, 500-3000Hz.
The KF430 comes with 9 channels fitted to cover
NOW ONLY £202 inc. VAT all simplex and repeater channels in current
FITTED 9 CHANNELS use. A matching microphane and mobile mount
THE BEST BUY AVAILABLE are Ingluded.,

Following the worldwide success of the TS 700, TRIO have takan the
TS 700 basic desion and packaged it for 2 metres SSB mobile use.

) TR 7010
The TR 7010 sels new standards in receiver sensitivity and low sputious
emission on transit, Operating CW and SSB from 144:1-144-335MHz, the HOORAY!
TR 7010 covers CW SSB and beacon activity, 48 5kHz channels plus WE GOT SOME
VX0 and RIT provide continuous coverage.

MORE—
snnqie conversion using an 1. F of 10-TMHz with a superb crystal filter
(] tanding . Wide range fified AGC and nowly
developed FET devi in RF amplifier and mixer stages allow maximum ONLY £175
sansitivity o be used with freedom from overload due to adjacent sig- INC. VAT

nals. Single conversion fransmitter with fully balanced mixer system
ab fully clean signal with crisp audio quality.

Complately solid state except lar the driver and two 61468 fan cooled
T 599S PA tubes (for that low intermod, signal that means real quality), the
T5995 has all that you could want. All mode operation SSB, CW, A.M
onall bands from 80m to 10m. Bulltin vox with aujusmbledslnv arlﬂ nnu-

ToP vox. Multi position metering for complet ¥ 0 :
CW with bullt-in sidet .Dua microph nput
TRANSHITVER system—and of course, TIIID quality of :onstru:llan with o die cast
AT front panel and rugged casing. Signal quality.
ROCK

Guaranteed by TRIO's acknowledged leadership in the audio field; by

BOTTOM the use of an 8 pole crystal filter; by the use of linear PA tubes and by

PRICE the use of an amplified ALC system which gives signal punch wilhout
sacrificing signal quality.

ONLY £255 Measuring only 10§ < 53" « 12" and weighing only 25 Ib., the T599S is

a real mighty mouse. Able to sit on the smallest operating desk, it's a
INC. VAT perfect malch for the R39S or the earlier JR599 receivers—or any
receiver for that matter.

HEAD OFFICE 118 Cavendish Road, Matlack, Derbyshire. Tel. 0620, 2817 or 2430 9 a.m. to 3 p.m
BRANCH OFFICES Communicalions House, 20 Wallingten Square, Wallington, Surrey. Tel. 01-669 6700
Soho House, 362-4 Soho Road, Handsworth, Blrmingham, Tel. 021-554 0708
27 Cookridge Stroet, Leeds. Tel. 0532 452657
AGENTS Alan GWAaYSA. 35 Pen-Y-Waun, Efall Isal, Nr. Pontypridd, Tel. Newten Liantwit 3809
EVENINGS AND WEEKENDS John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer 812071
Sim GM3SAN. 19 Ellismuir Road, Balllieston, Nr, Glaggow. Tel. 041-771 0364
OPENING HOURS: 9—5.30 TUESDAY TO SATURDAY INCLUSIVE

SEND 30p IN STAMPS FOR FULL CATALOGUE & PRICE LISTS OR 50p TO INCLUDE OUR ANTENNA BOOKLET.
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FOR 144 MHZ SSB....

THE QUALITY TRANSVERTER FROM
THE PEOPLE WHO KNOW!

As you may already know, we are now manufacturing a 144MHz all mode solid-state linear transverter, MMT144/28 as pictured below.

This 144MHz unit is fully compatible with any 28MHz drive source and provides 10 watts continuous power output from power
transistors capable of withstanding severe mismatch.

An internal aerial changeover relay of the PIN diode type is incorporated which has a through-loss of less than 0-2 dB. The com-
| bination of a low distortion balanced transmil mixer incorporating protected dual gate MOSFETS, lo produce a spurious-free linear
| signal and a low noise receive converter, makes the unit ideal for all modes of transmission at 144MHz, particularly where a high
degree of stability, linearity and sensitivity are of prime importance.

The use of high Q circuitry throughout ensures an extremely good spurious rejection and selectivity.

The unit is housed in a highly durable black diecast case, and all circuitry is constructed on high quality glass-fibre printed circuit
board. The high power linear amplifier stages are housed in a separate internal compartment, thus ensuring excellent electrical and
thermal stability.

SPECIFICATION Power output: 10 watts continuous Receive converter noise figure:
i ti

Frequency range: 144-146MHz 2 Better than 2:5 d8

Input modes: SSB, FM, AM or Cw  Drive requirements at 28MHz: Power connector: 5 pin DIN

Input frequency range: 28-30MHz 500 mW or 5 mwW RF input/output connectors:
DC power requirements: 12 Volts Relative 116MHz output: —65 dB 50 ohm BNC

| nominal . . e
Current consumption: 2:2 Amps Other spurious outputs: —65 dB Size: 187 = 120 » 53 mm

| peak Receive converter gain: 30 dB Weight: 800 g
Price £88.88 inc VAT

[ Any furtherinformation on this product and others from our extensive range may be obtained
by contacting our sales department, who will be only too pleased to help.
Incidentally, we are now on telex. Should you require any information urgently, our number
appears below.

'MICROWAVE MODULES LIMITED

~ BROOKFIELD DRIVE, AINTREE, LIVERPOOL
- L9 7AN TEL.: 051-523 4011

I TELEX: 628608 MICRO 9

RADIO COMMUNICATION February 1977
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-osso TOTTON (HEAD OFFICE), LEEDS (SMC NORTHERN)

IGITAL Il from KYOKUTO;, |

[ SCANNER AND CRYSTAL T.B. OPTIONS !
The Digital 11 offers complete SkHz slop coverage across 2 meters and now with
{he Scanner 33, 25kHz channels from 145MHz upwards covered in around 10 seconds.
Itoflers lull lock and ockout on all ch Is. The stops on a required channal 4
for 10 secands, then uniess locked maves on. The bright digital readout comes from
6 seven segment LEDs, L - et
Selectable 10 or | watt output for simplex or duplex (up and down shills), across DIGITAL Il, £235 | CRYSTAL TB, £10; SCANNER, TEA

144-146 (rx to 149MHz) from a tiny 64" x 2° = 7", Easily underdash mounted with the
supplied mounting brackel, or slipped In place of the broadcast wireless. SAVE E£10 ON OLD PRICE!

For strong handling, and low noise the R.F. mixer, first LF. (16-9MHz) second mixer {and LO) are all FET's. The front ond is tuned by varicaps by the DC
autput of the P.L.L. with suporb selectivity provided by a 15 pole (-L8kHz at —6dB +15kHz at —70dB), Caramic fiiter, LED lamps Indicate if the P.L.L. is unlocked
or the aquelch open. The V.C.0. is directly modulated (for exceedingly linear deviation), Unitary & cireult block construction (lor seviceability and scraeningl.
Selective eolling sockot

The SMC73 General Coverage Receiver

The SMC73 s an all Solid Siate, Mains and 12V, communications recelver covering 550kHz to 30MHz (n four
overl ing ranges. F l is by two [lluminated dials tuned by coaxial spun aluminium knobs, tha
larger for general coverage, the inner for amateur band (10-80m) band spread (sel by use of internal 3-5MHz crystal
calibratar).

FET's are employed in the R.F. Amplifier, mixer, VFO and BFO (these lalter two stages being fed from independant
stabilised supplies) ensuring pood sensitivity, stability (electrical and mechanical) dypamic range, (helped by
ad|ustable RF attenuator), and marked freedom from ‘pulling’ of both the local and beat frequancy oscillators.

An internal loudspeaker (but with jacks for 'nhones and extarnal speaker), ill ted signal metar, SO238 (UHF)
coax. socket and binding posts for antenna, switchable envelope (A.M.) and product detectors (SSB/CW) (pro-
SMCTI Ex-stock, only £114.50 ~ VAT vision on swilch for possible fitting of FM demadulator), are all leatures of this exciting new low price recelver.
CRYSTALS AND CRYSTAL FILTERS from SMC (£3.75 pair or £2.00 singles) P & P 20p. VAT 124%
YAESU OTHERS YF30F350 3%0H:F(M101CW  £12.00
s YF30FE00 600Hz F(*)101CW E18.00
FT2F. FT2FB, FTAUTO, FT224 TREROIS): ClaBN, CIo6, ME YFIOF12  12kHz F:'; 101FM  £18.00
T 4 14, 52MHz RD) (12MHz Tx and inc. 44MHz Rx) YEOOHE00 600Hz CW SMHz £16.00
. 38NN T2t M . SIMPLEX SO 20-24 YFO0HZ4 2-4kHz SSBOMH:  £16.00
SIMPLEX S:-0, 12, 16, 19, 20-24 DUPLEX R3-R7 YFOOH12  12kHz FM OMH:  £18.00
= - ¥ F107MEB00 #00Hz CW 10-TMHz £16.00
DUPLEX RO-R9 all IR (T 4 R) Selection of inverse receive YE10TM2 4 2-1kHz SSB 10-TMH: £16.00

YFI0TM12 12kHz FM 10-7MHz  E16.00

FT221(A
FT200(B FT301(S) FT221(A) CONVERTER CRYSTALS, £2.20 Carrier Crysials (9 ar 10°7) 18/ U @ach
FTIOEX, FT75(8), £2.20 38-665 (2m), 42 {4m), 50-5 (F0cm) £2.00
The handheld KP202 with its 2W of RF and §W of audio, immunity to image and IF breakthrough, offers performance to rival all
“pznz walkie-talkies and many mobile 10W sets. The KP202 is supplied with telescopic whip, laather handle/whip case and F type plug
Accessories Include automatic (R channels only) cryslal tone burst (£10.00), Nexl stubby antenna (£5.75), leather case (£4.75),
WITH KCP2 base charger KCP2 £11.25), set of 10 ni cads (£8.50), F to UHF adaptors (£1.45), F plugs, spare whips, spare hods, elc.
EX-STOCK IN TOTTON
CHARGER SIX CHANNELS FITTED $20 and S§22 and any 4 of : $0, S21, §23, §24, R3, R4, RS, R6, R, only £104.75 (+ VAT)
SOLID STATE MOBILE LINEARS (VHF & UHF) FROM KLM & AMPERE
2 meter, SSB/CW/FM, RF sensing with manual 2 or 70 Suporb R.F. sensing, excellent bias arrange-
override, “Microstriplineg’* ments, ¢/w mounting bracket.
12V D.C. 10W drive 12V D.C. 10W drive
W 2% x 65" X 107 (M) (VAT + 12§35 25" « 52" ® T-57(B:5") (VAT + 12§3)
(Over 15 different models—5.a.e. delalls) APBBS2A 145MHz 80WY quiput i .. TBA
PA144/160/BL 145MHz 160W output £155 APBSTA 43IMHz 45W oulput i .. TBA
Microwave Modules Transverters

From Ten, Six or Two Melres (a "101 ele, a '620B or a '221R). YAESU CLOCK

10W oulput, balanced Tx mixers, low spurious
content, high sensitivity with dynamic ranga. (VAT
4 12§5) (lull converter range stocked S5.AE.
details).

Analog clock with automatic advancing 24 hour
time zone hour disc giving, at a glance, time In
principal citios or timo zone. Battery powered, sell

MMT144/28 or 50 2 metros £79.00 starting, shock resistant.
MMT432/28 or 50 70 cenlimelres £97.00
MMT432/144 Double conversion £133.00 QTR24 only £13.00 (VAT +8%) p & p 30p
COAX RELAYS COAX SLIDE SWITCHES
f E 12V DC 50 ohm, Sliver plated. Up ta: 1KW, 1-5GHz, 0-3dB toss, 1-2:1 VSWR,
1 e ExSl0CK P. & P, 300 (VAT 825). 50¢B isolation, 50 ohm *N' or 'PL’ fittings.
j‘- et Power Crosstalk (at 500MHz) Ex stock P. & P, 30p (VAT + 8%)

j T O 50W 3508 Cable entry £3.50 TWS120  1in 2 oul Nickel SO23% £5.90
kd CX230 300W 40dB BNC sockets POA TWS120G 1in 2 out Gold SO233 £6.50

SEND LARGE (10" ~ 127) SAE OR 15p STAMPS FOR FREE YAESU CATALOGUE - 22 PAGE STOCK /PRICE, S.H. LISTS ETC

PLEASE NOTE—THESE PRICES DO NOT INCLUDE VAT (12§ or 82) Access
Terms: Cash with order, or credit card holders just 'phone in lor, if possible, same day despatch. Immediate
H.P. available for card owners for amounts up to £225.00. Holders of current U.K. calisigns (where references have
been provided) can be speedily cleared, or normal H.P. at competitive rates is available. A
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ommunications Ltd 4,/

AGENTS: ENGLAND, N. IRELAND, SCOTLAND, WALES
YAESU

YAESU MUSEN -'cnr cuarantee

WE THINK IT THE BEST NOW IT COSTS LESS ! !

FT22IR—£339 (- van

Thanks to our bulk buying policy, we have
beaten inflation and the falling pound saving
you £22.50 on LAST YEAR'S price! As an added
bonus all new SMC FT221Rs cover 4MHz and
are equipped with 600kHz and 1:-6MHz shifts.

Yaesu's state of the arl technology brings you a lully modular plug in
Sy i : 3 board construction, multimode, 2m transceiver that renders over the board
yagay Fr-ami Yirats nest' wiring obsolete. The 134MHz phase locked voltage controlled
oscillator, combined with automatic varicap tuning of (he transmitter and
recelver gives you, without resort te preselectors, an excoadingly clean
transmit signal, and a sensilive receiver without degradation ol strong
slanal handling capabilities

FT221R FEATURES

144-143MHz INCLUSIVE COVERAGE SEMI BREAK-IN WITH SIDETONE 600kHz AND 1-8MHz RPT. SHIFTS
MULTI-MODE A.M.-FM-USB-LSB-CW UNIQUE AUTOMATIC TONE BURST 5"/ CENTRE ZERQIOUTPUT METER
234V AC OR 12V DC WORKING P.T.T. MICROPHONE SUPPLIED CLARIFIER (IRT WITH RT + TT)
114" (147 = 5° = 113" AND 22LB FRONT PANEL ADJUSTABLE VOX 2:4kHz SSB 12kHz FM BANDWIDTH
DUAL SPEED SMOOTH VFO DRIVE READOUT FRONT PANEL MICROPHONE GAIN ADJUSTABLE SENSITIVE SQUELCH
TO BETTER THAN 1kHz ALC EXTERNAL PHONO SOCKET 100kHz CRYSTAL CALIBRATOR

44 FIX CHANNELS (4 = 11) (3MHz) 70W DISSIPATION PA DEVICE SWITCHABLE NOISE BLANKER

THE FRG7, GENERAL COVERAGE RECEIVER Ex-Stock

The FRG7 Is a general covarage solld state receiver with apecm:slions unmmlleled in its price range. It uses a
Barlow Wadley Triple-mix, drift cancelling loop for t of 0°5 to 30MHz with
callbration accuracy better than SkHz, Freg |s acc Ished by setting the RF (pre-selector and range
switch), dialling up the required number of mega!wrtz then tuning the VFO knob as normal.

The recelver Is sensitive (0°5uV for 10dB, S + N/N (SSB)) and stable (within 500Hz for any 30 minutes aftar warm
up) with A.M., SSB and CW modes catered for. A 3 positlon audio filter, RF attenuator, dial lamp conservation
switch, recorder and phone seckets are fitted. It is mains powered, but should the supply fall, or portable operation be
required. 8 dry cells are automatically switched in, EX-STOCK IN TOTTON £148.50 (-~ VAT)

A TRIO OF YAESU WINNERS ALL EX-STOCK IN TOTTON

w FT101E

FT3n FT223 WORLD FAMOUS transceiver, top to len
Top to ten, solid slate, franscelver 4 models to 2m, FM 23 channels. 12V DC—10W oulpul c/w capabllity 3 models to choose; 234 and 12¥ DC
choose from. tone burst, mic, mounting bracket, smart, speech processor, ete. Large range ol malching
10 or 100W output, digital or analogue. sensitive and selective. accessories avallabie.

For Further Information and FREE Yaesu Catalogue Send S.A.E.

SOUTH MIDLANDS GOMMUNICATIONS LTD  covrs v auvame
Brian Kennody G3ZUL Droitwich (09057) 4510

Head Office, Main Showrooms and all Mall Order enquiries lo Totlon Northern Branch: The Chambers. Peter Avill G3ITPX. Darton (022 578) 2517. lan

OSBORNE ROAD’ TOTTON No 3 Thu Parade, North Lane, McKechnie GMBDOX Bridge of Alian (0785633)

Cables : Aerial South t Headi , Leeds Tel. (0532) 3223. Howarth Jones GW3ITMP, Pontybodkin

SOUTHAMPTON S04 4DN Telex: 477351 SMCOMM G 8 2326 Heurs of business: 9-5 (035 237) 846. Mervyn Anderson GIIWWY,
Hours of business: 9-5.30; 9-12.30 Saturday Tel: Totton (04216) 4830 & 2785 Tues-Sat 9-8 p.m, Thursday. N.l. Tandragee {0762) 840656.
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South Midlands Communications Lid.

YOUR SINGLE STOP SOURCE FOR:—

The telescopic, 20ft section, with full tilt over facility

VEHSATOWEH perrnits easy antenna adjustments. The low unit

t and superior design of solid ground post

allows easy and cheap installation often without resort to concrete. Beware of lalse comparrsons with other brands. Before buying

a mast, we advise you to contact us giving full details. With 1B years experience in the design and manufacture of commercial

masts and antennas, which are used from the frozen wastes of Antarctica to the deserts of the Middle East. We supply Nato, the
UN, the Red Cross, the British Antarctic Survey, HM Government and to all continents, in fact, to over 100 countries.

We hold the largest stocks of masts and antennas in the UK, from the Versatower (copied but not equalled), to the products of

Belgium, England and Australia detailed below.

ALIMASTS HAMTOWERS TELOMASTS TELETOWERS
TELESCOPIC LIGHTWEIGHT SELF-SUPPORTING TELESCOPIC GALVANISED Telescopic Galvanised Lattice and
3, 2 or 1-5m. Quick lock sections. Galvanised Jattice 10' sections. 10' steel sections c/w guy rings, ete. Tube Section. Carriage + B2 exira.
Many versions 6 to 21 metres. with steps. Carriage £2. Ex-stock VAT 8%. 42' £121.00 (Rigging Kit £28)

Ripging extra. Carringe £2, VAT 8%, Carrlnae £3.50. Ex-stock 8% VAT. 30" EX2.85 or £41,75 c/w rigping 57 £474.00 (Rigging Kit £28)

7= 2m £38.75 6 x 3m £42.50 30' ¢/w base grillage £164.60 40' £29.75 or £53.75 c/w rigging 79' £224.00 (Ripging kil £48)

4 x 3m E£28.50 7= 3m £ES5575 40" c/w base grillage P.O.A. 50" £37.95 or £569.95 c/w rigging 101" £303.00 (Rigging kil £78)

HY GAIN HF RANGE (cu. £1.00-22.50) vAT 121 %

BN86 1:1 ferrite Balun .o £12.00 | THZMKII10-20m 2 elo .. ES4.00
103BA, 10m 3 element .. £A43.50 | THIJNR 10-20m 3 ole .. £96.00
1538A 15m 3 element .. £E54,50 | THIMKIII10-20m 3 ele oo £137.00
2038A 20m 4 clement .. E103.40 | THEDXX 10-20m 6 cle lolal £1M 50
4028 A 40m 2 element .. £146.00 | HY QUAD 10-20m 2 ele .. E151.B0
18V 10-80 Load Vert, .. £24.50 | DB1015A 10-15m 3 ele . £99.00

CUSHCRAFT VHF OMMI (Carriage 35p) VAT 123%

RINGO RANGERS ARX 6dB gain (over 3A), ultra low sngle radiation,
excellent 50 ohm mateh, uses 3 # 1A in phase and 1/8A stub, 145MHz version
approx ' 67 (41§1b), 432MHz approx 3’ 6° ((lustrated centre right).

ARX2Ringo Ranper 145MHz  £21.50 | ARX450 Ringo Ranger 432MHz £21.50
AR23dB Ringo Vert .. .. £92.75 | ABWidd 2m Big Wheel .. £14.50
AR25 QRO AR2 £15.00 | ABW12S ABW harness .. £7.30

CX1000 29MHz Ringo .. £2575 | ASQ! 2m Squalo .. . £11.75 12AVQ 10-20m Trap Vert. ..  £33.50 | LA Lightninp arrestor gas. £20.30
14AVQ 10-40m Trap Vert. .. £47.50 | LAZ Lightning arrestor spark  £3.30
JAYBEAM 10 6, 184 2m), 432 70) (Car. £1) VAT 128% 1BAVT/WB10-80m Vert, .. £64.40 | HY TOWER 10-80m Vert, .. £162.80
D5/2mB5overSsiotieed .. £11.00 | PBM14/2m 14 ele Para £25.20 BANTEX vHF WHIPS (Cartiage 50p) VAT 123 %
D8/2mBoverBslotiesd .. £14.75 | DB/TOB overBslot feed £12.50 703 3, TOMHz fibreolass £4.00 | BSU §A432MHz £5.00
5XY/2m5 element crossed £12.90 | PBMI18/70 18 ele Para 2 req o 90 | 7 i %

144} §, 145MHz FGor S5 .. £3.50 | UCL Mid loaded .. . E8.00

8XY/2m8elementcrossed ..  £16.10 | MBM48/70 48 ele Multi B55/8145MHz & £6.35 | TLM Trunk lip mount o 1‘525

. £15.00
10XY/2m 10 element crossed  £21.30 | MBIMB3/7088 ele Multi :

BGAFGi2Zm I‘Ibwgiass = £8.75 | MB Magnelic Base ..
5Y/2m Selement yagl e £6.20 | 12XY/T012 ele crossed . £24.00
8Y/2m 8 element yagl .. £840 | 4¥/4m elomentyag .. 1020 BGA S5 1 2Zmstainlass steel £8.50 | Standard base unwanted dndu:tﬂ.ﬁa
10Y/2m 10 ele long yagl .. E11.20 | PMH2/ 702 way harness - £4.75 RO PES (Carriage extra) VAT 8%
14Y/2m 14 ele long yagi .. £22.00 | PHM2/4m 2 way harness . £13.20 ImmHT steel - .. yd. £0.13 | X150 Rustoroof 150m . E1D.B5
Q4/2m 4 eloment quad .. #£13.20 | PMH2/C Circ. phasing a £4.10 5mmHT steel i . yd, £0.20 | 7 x81g Galvanised 100" .. £2.20
Q6/2m 6 element quad .. £17.60 | PMH2/2m 2 way harness ., £5.50
PBM10/2m 10 ¢le Para + £20.50 | JBL15/592% Jaint sleeve .. £3.37 AERIA L I NSULATO RCS (Post extra) VAT 12} %4 ”
23" polyprop ribbed .. A 14p | SMCP1 8" carbon polypron P
SWE DumsemsRsi ety NTISk sobyoropribbed . 4sp | ¥porcelammbbed  3p
23 . .I.P. CufTerylene
HPIKP.LP. 14SWG .. £20.75 | braldc/w 75 feeder, elc. .. £21.75 é&gl ﬁl- WIRE "::"":“" ";;::‘“: 8%: e i
ar rawncu <« ¥O. [:] N cao cu standar - YO
MOSELY TRI-BAND BEAMS (Carriope £2.50) VAT 121 % Cuterylene brald .. .. yd. 13p | 7/-036 cad cu standard o yd, 13p
TA333ele 20WR.M.S, .. £64.00 | TAS22ele300WAM. .. £44.00 VAT 8%
Mustang 3ele .. .. +. EB25D | Mustang 2ele ThkW AM. ..  £66.00 COAX PLUGS iprpuaxin) %
PL259 Standard UHF plug £0.48 | 258 Back to back (female) £0.80
GEM QUAD risrecLAss (Corringe £2.00 VAT 12% o R~ A
CReceveminl o EHNSYSQIESeemanL G RN “Solderless” UHF UR43 €051 Phono/car to S0239 £0.5
GRIEIMoment: o BITEODLEKIQE eloCanv.iE=: ~E6000 UG** Reducurs state URS3or 70 £0.14 50239 2-hole sockel .. £0.37
G WHIP HF mOBILE (Carriage 805) VAT 122% CABLES rr reeners (Caniage extra) VAT 8%
Tribander 10-20m (< LF) £14.81 | LF40,800r 160 ., - £4.87 RGS/U 50 ohm Heavy .. yd. 35p | UR3075chm Mgdlum .. yd. 24p
Multimobile 10/20(+MM) £18.06 | MM40, 80 or 160 . .. EAST URST 75 ohm Heavy .. yd. 36p | T3278 75 ohm Distribution .. yd. 20p

UR4350 obm Solid Cent, .. yd. 15p
URTS 50 0hm Strand Cent. .. yd. 15p

Flexlwhip 10m {4+ FF) Ef2.42
Basemount §"hole mountl  £2.20

FFu.zn.w,suonan .o K5.04 T4 ohm Flattwin .. .. yd. 8p
Telescople whip lorcoils  £4.50 300 ohm Ribban e .. yd. 8p |l

ROTATO RS Ex-Stock in Totton for fast delivery

VAT: Rolators 12§%. Cable and dellv. 8%
Carriage (BRS or post) FREE. Securicor delivery £1 extra (mainiand).

AR3D (Illus. right near and centre) . . £30.50
AR4O(Illus. right centro and far) e .. EABRO b
AR33(de-luze contral AR4D) .. e . £5150 1
Big Toraue sim CD44 Head .. v ee  (ETNE0 B
CD44 (C.B. lllus. lel) med. duty .. v i £95.00
Ham [1{C.B. lllus left) heavy duty. . . - E12000
2010/220 Stolle though Rotator type o . £41.25 |
g 2030;220 s . v .. E4550 |
AK121 . . s £3.60 — 5 2
S:OrPARSOIlWBamm peryd i - . 20p oo = o
Bcore—CD44, Ham |l per yd i " 2p
AEC METERS swr, Power(Pr), Field Strength (F.S.) P & P 40p (VAT + 8%). Unless stated: SWR (= 103, 1.5to 160MHz, 50/75 ohm
SWRIG  (TLH) sinale metet hatizontal type £8.45 SWR40  Single meter Vert. type with F.S. £7.80
SWR20  (BLH) 50 ohm F.5., Pr. 10 and 100W FSD (£ 10%4) £9.90 SWRS0A (TRH} SWR{-5%) 3-5MHz un. Prto 1kW (£ 202%) £9.60

SOUTH MIDLANDS GOMMUNIGATIONS LTD scous commomiariarmm
Brian Kennedy G3ZUL Droltwich (09057) 4510
Head Office, Main Showrooms and all Mail Order enquiries to Tollon, Northern Branch: The Chambers Peter Avill GITPX, Darlon {022 678) 2517, lan

McKeochnie GMEDOX Bridge of Allan (078583)
OSBORNE ROAD, TOTTON @ cuthamet B i tomas; 3223 Howarth Jonos GWITMP, Pontybodkin
SOUTHAMPTON SO4 4DN 1,5, 17351 SNCOMM G 78 2026, Hours of business: 9.5 (05° 287) 846. Mervyn Anderson GIIWWY.
Hours of business: 8-5.30; 8-12.30 Saturday Tel: Totton (04216) 4930 & 2785 Tues-Sat, 9-8p.m. Thursday. N.I. Tandragee ( ) 3
92 RADIO COMMUNICATION February 1977




YAESU MUSEN

YAESU

FT301 °~° GOLD LINE

STATE

YAESU's state of the art fully modular plug in board, all
solid state, top to ten transceiver, with RF processor and
rejection control, Bandpass tuning, with wideband PA
provides single knob transceiver resonance. 4 models,

FT310D

FT30I

160-10 metre inclusive coverage
Muiti mode USB-LSB-CW-AM-FSK
12VDC (234V with FP301 & FP301D)
114" (147) x 57 x 1147, 22 |b weight
Silky smooth VFO drive

Readout to 100Hz (digital version)
11 fix channels per band Segment

Frequency range

160-10 metres

M.S.F. and CB receive
Modes

USB, LSB, CW, AM, FSK
Frequency stability
>100Hz[4H (A W.U.)
<100Hz for 10% line change
Backlash

50Hz

Antenna impedance

50 ohms, nominal

Power requirements
234V AC with FP3D1

135V DC11A RX 21A TX

' FP301D

FEATU RES (WITH OPTIONS INSTALLED)

Semi break in with sidetone

4 models—10/100 Dig/analogue
RX on M.5.F. (5MHz) and CB
Front panel microphone gain
R.F. derived feedback circuit
Rejection tuning (I.F. passhand)
RF speech processor

FT301 SPECIFICATIONS

Sensitivity

0:251V for 10dB N + S/N at 14MHz
Selectivity

S5SB 2-4kHz at 6dB (1-67:1SF)

AM* 6kHz at 6dB (2:1SF)

CW?* 600Hz at 6dB (2:1SF)

FSK as SSB

Spurious responses

Image > -50dB

Internal spurious <iuV

Audio output
3aW (int, and ext. speaker)

Audio distortion
< 10% at 3W output

FT301D . '

external VFO, monitor scope, 2 A.C. P.S.U.'s, etc.

FT301, 100W Analogue
TF301S, 10W Analogue
FP301, PSU/Speaker

FT301D, 100W Digital
FT301DS, 10W Digital
FP301D, FP301 with clock, etc.

Adjustable carrier level
Adjustable 3 position A.G.C.
Clarifier (IRT with RT and TT)
600Hz, 2-dkHz, 6kHz bandwidths
Triple PA profection circuit
100kHz crystal calibrator
Switchable noise blanker

Input power

>200W PIP A3j

>200W DC A1 (50% duty)
=>50W A3 and F1
Audio response
0-3-2:7kHz +3dB
Carrier suppression

> —40dB

Sideband suppression
= —50dB

Spurious radiation

> —40dB

Dimensions
1147 (147) x 5" x 114", 22Ib

OUR AGENTS

South Midlands Communications Ltd, Western Electronics (UK) Ltd,
S. M. House, Osborne Road, Totton, Fairfield Estate,
Southampton, Hants SO4 4DN Louth, Lincolnshire LN11 0JH

Amateur Electronics,
508-514 Alum Rock Road,
Alum Rock, Birmingham B8 3HX
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GaVJF ICOM|

IC-240 The revolution in 2 metre transceivers. This rig uses a synthesiser in place of a bank of crystals. It has 22 channel capability,
and you can program for any of the 80 channels at 25kHz spacing between 144 and 146MHz. A scanning facility and external
VFO will be available as optional extras in due course, We supply the set ready programmed for 5 repeater and 10 simplex
channels and a facility to listen on repeater input channels is built in. If you think of the cost of crystals you can see why the
1C-240 is the best value for money at £198 inc VAT and delivery.

IC-215 The new 15 channel 3 watt portable from ICOM. This is a sturdy little set ideal for use with repeaters—see last month's
RADCOM for further details. This setis becoming very popular, Fitted with 3 channels, £130 or with 12 channels for £162 inc.
VAT and delivery.

IC-202 The popular SSB 3 watt portable which is sweeping the market. The VXO gives continuous coverage over the ranges 144:0 to
144'2 and 144-2 to 144-4MHz. The coverage can be extended with extra crystals. See the August 76 copy of Radcom for a
review. £172 inc VAT and delivery.

IC-211E The most attractive multimode 2 metre rig on the market for use on SSB, CW or FM. There are two fully synthesised VFOs
which are tuned with a single knob—a feature of the patent ICOM “LSI" synthesiser. Features include repeater, reverse
repeater, ¥ OX, automatic RIT, digital frequency display to the nearest 100Hz, two rate and electrically lockable tuning and
mains or battery operation. Send for more details on this aristocratic 2m rig. Available February. £529 inc VAT and delivery.

IC-245E A digital pll controlled FM/CW/SSB rig for mobile or fixed station use—again with the single knob tuning covering 5kHz steps
on FM and 100Hz steps on CW and SSB. Another new concept in amateur radio. £396 inc VAT and delivery.

IC-30A The ICOM T0cm mobile transceiver that sets the pace in sensitivity and quality—not the cheapest on the market but well
worth considering. 22 channel capability. Comes fitted with SU8 for £225 inc VAT.

1C-225 SPECIAL OFFER. For a limited period we can offer this 80 channel rig at £198 inc, VAT and delivery. See previous adverts
or send for details.

IC-3PA The companion mains power supply for the IC-22A, |C-240, IC-225 or IC-30A. This supply has buiit in electronic protection
which is far faster than any fuse and incorporates an extra forward facing speaker. There is a bracket supplied to hold ICOM
transceivers. £58 inc VAT and delivery.

IC-3PS The companion power supply to the 1C-202 and IC-215 which is designed to incorporate the IC-20L linear and supply power
forit.

IC-20L A linear amplifier for the |C-215 or IC-202 to increase the output power to a full 10 watts. A neat compact module with PA
protection and automatic change over powered from the rig.

IC-SM2 An altractive swan neck condenser microphone with a built in pre-amplifier in the base for use with the 202 or 215 which sup-
ply power for the amplifier via the mic cable.

RECHARGEABLE BATTERY PACK AND CHARGER BC-20 An ingenious ICOM product of a set of 10 ni-Cads which fit into two
of the battery channels of the 1C-215 or 202 giving a full supply voltage, and a charger which fits into the third channel which
operates from 12 volts—ie you can charge it from your car or bench power supply while using the rig. The charger incor-
porates an inverter and current regulator te ensure correct charging conditions. £42.00.

C TYPE Ni-Cads. A set of nine "C"s type (U11) rechargeable cells £21.00 (-+50p p&p).
External charger for use with above £12.00 (+£1.00 p&p).
Flexible antenna for 1C-215 £4.75.

FOR'DETAILS LEAVE YOUR NAME AND ADDRESS ON OUR
ANSAFONE (02273 63850) DURING THE EVENING WHEN CALLS ARE CHEAP

Why not see and buy the excellent ICOM range at your nearest Thanet agent—phone for an evening or weaekend demonstration.

LONDON—Terry GEBAM (01-556 9366) WALES—Tony GW3FKO (0222 702082) MNORTH—Fater G3TPX (022672 2517) . . . Peter has
SCOTLAND—lan GMSD OX (078533 3223) MIDLANDS—Tony GBAWH (021 329 2305) outlets in
DEVON—Bob G3PQH qthr NORTH WEST—Gordon G3LEQ (Knutsford (0585) 4040) HULL—Tony (0462 836382) and the NORTH EAST

HP TERMS NOW AVAILABLE
YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM

BARCLAYCARD THANET ELECTRONICS

143 Reculver Road, Beltinge, Herne Bay, Kent (02273 63859)
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[€3[ICOM

DAVE
G4ELP

JUST A FEW OF THE EXCITING RANGE
OF ICOM 2 METRE AND 70 cm EQUIPMENT

LET MCMLXXVII = ICOM — THE FORMULA
FOR QUALITY IN VHF AMATEUR RADIO

I LIKE ICOM —-DON’T YOU?

[€3]ICOM
THANET ELECTRONICS

Direct Ansafone line 02273 63850 (evenings and weekends)
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Werstern

WITH/FOR
The Leaders YAESU

BUYING A FRG-77?

We despatch within 6 HOURS!
from our
NEW LARGE YAESU STOCK
OF ALL MODELS

FREE SECURICOR DELIVERY
and
SUPERB AFTER-SALES. SERVICE

It pays to deal with “WESTERN"

If you want a general coverage receiver at a modest cost then there’s only one answer . . . the FRG-7. Never mind Lhe fancy speci-
fication (and it /s very good1), what does it offer that some others don't? Why would you be better off with the FRG-7?

The answers are simple!
1. If you want to know what frequency you are on the FRG-7 tells you accurately. (I you buy a receiver with a band spread and a

main tuning dial you only know the frequency accurately if you have the main dial set “*spoton” which is a “*chance in a million"!)
2. With high sensilivity and low price what more could you ask!
3. As abonus it operates on mains, external 12V DC (car, etc.) or its internal batteries (8 x U2 cells exlra).

DON'T DELAY ... ORDER TODAY ... FROM WESTERN

FANTASTIC FEBRUARY OFFER!! DON'T MISS IT!
2m ALL MODE TRANSCEIVERS. ONLY £299 + VAT

Save up to £85! All you have to do is write (no phone enquiries or part exchange) with cheque (£336.37) stating your
requirements and we will either accept your order or return cheque. At worst you lose 5 minutes and a stamp (but
you may save up to £85) all units carry a full 90-day warranty on parts and labour.

YOU'LL REGRET NOT SENDING US YOUR ORDER NOW!
AR AR o ok,
r. (LS NEW DIMENS}ON
: ; to your hobby with
SSTV

The HAMVISION

S5-72I1M MONITOR ., e .o £405.00
§§5-7271C CAMERA ., v o £303.75

OR
S5-303M MONITOR .. . .. £236.25

Is ali you require to send and receive SSTV
pictures when connecled lo your SSB (rans-
mitter.

(Prices inc. VAT and Carr.)
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Radiate. .. vith the Dx-33 **Penetrator®? o 1-15-2m

THE FIRST OF A NEW PENETRATING RANGE OF ANTENNAS!

HERE'S THE SPECIFICATION..

% 3 elements on each band. v Broadband operation.

% Heavy duty 2kW rated. + Stainless steel hardware.
Y Gain up to 8dB. Y% SWR less than 1:3 : 1.

HERE'S ITS PERFORMANCE...
(Report received from a GM3) ... "l have erected and tried out
the dx ‘penetrator’ supplied to me.

"I accepted this antenna because | had very good results
from the quad supplied by you and as it was from your design |
expected good results from a beam of your design,

"I may state that these expected results have been exceeded.
| have had contacts with JA 5 and 9, W7, 5 and 8, K95 and 9,
VE 5 and 9 and this is using a Sommerkamp FT250 running as
they say barefoot."

AND NOW LOOK AT THE PRICE!
ONLY £73.12 (inc. VAT/Carriage)

(Price correct ot time of going to press but will be increased shertly.)

Elevate... .iththe Westower .. “the STRONGER ONE"". .

% STANDARD TYPES, RATED AT 75 MPH WITH FULL HEAD LOAD QUOTED.

% HEAVY DUTY TYPES, RATED AT 100 MPH (APPROXIMATELY TWICE AS STRONG AS A STANDARD
MODEL (AND EVEN OUR STANDARD MODEL IS ABOUT 40%, STRONGER THAN SIMILAR TYPES!))

% MODELS FROM 25-119', ALL TELESCOPE DOWN AND TILT-OVER,

+ MODELS FOR ALL SOIL CONDITIONS, WITH/WITHOUT CONCRETE,
+% DESIGNED BY CHARTERED ENGINEERS TO BRITISH STANDARDS.
Y CONSTRUCTED OF HIGH QUALITY SPECIAL ALLOY STEEL.

Choose from over 50 different models: e.g. Standard 58' type 3S/FP £270 inc. carr./VAT.
Heavy Duty 58’ type 3HD/FP £378 inc. carr./VAT.

Former customers please note we regret thal we are no longer able lo supply replacemant sections nnd convarsion kils for the 60 mph raled Versatower system,

HY-GAIN (Prices inc. Carr. and VAT)

BNEG 1 : 1 ferrie Balun
103BA 10m 3 elemant
153BA 15m 3 elomoent
203BA 20m 3 element
204BA 20m 4 elemant
40284 40m 2 element
18V 10-80 Load Ve,

12AVOQ 10-20m Trap Vert, ..
14AVQ 10-40m Trap Vert, ..

£13.50
£56.25
£67.50

. E123.75
. E151.87

£180.00
£28.12
£40.50
£56.25

1BAVT/WE 10-80m Vort, ..
TH2MK310-20i 2 ele.
THIINR 10-20m 3 ele.
THIMK3 10-20m 2 ele.
THEDXX 10-20m & ele. lolai
DB10-15 10-15m 3 ele .

LC28OO 80m coil for 18V ..
LA Lightning arrestor gas. .
LAZ Lightning arrestor spark

£82.92

- £119.25
. £122.62

£163.12
£168.75
£118.42
£14.62
£18.90
£3.24

JAYBEAM (Prices inc. Carr, and VAT)

D5/2m 5 over § slot feed .. £14,62 PBM14/12m 14 ele. Parn £30.60
D8/2m 8 over 8 slot feed .. £15.84 DAaj70 8 over B slot feed £16.31
5XY/2m 5 ole. crossed £16,76 PBM18/70 18 ele. Para £19.12
8XY2m 8 elo. crossed £20,36 MBM4E/T0 46 olo. Multi £21.94
10XY/2m 10 elo, cross £26.21 MBMBB/70 88 ele. Multi £26.32
5Y/2m 5 ole. yapl E9.22 12XY/70 12 ole. crossed £20.25
8Y/2m 8 ele. yagl . .. E11,36 4Y/4m olo. yanl . £13.72
10Y/2m 10 glo. lona yaql £21.60 PMH2/T0 2 way harness E5.91
14Y/2m 14 ele. lona vagl p.o.a. PHM2/4m 2 way barness ., £9.11
Q4/2m 4 ele. quad £17,10 PMH2/ Circ, phasing £547
0Q56/2m 6 ele. quad £22.05 PMH2/2m 2 way harness .. £6.86
PBM10/2m 10 ele. Para £25.3

Werstern Electronics (UK) Ltd

HEAD OFFICE [ALL MaillEnquiries)

FAIRFIELD ESTATE
LOUTH,LINCS, LN110JH (re. Loutn toson 4sssis)
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Agents: LES LYSKE, GI3CDF, NEWTOWNARDS (0247) 812849

ALAN CAMERON, GM30GJ ALLOA (0259) 214653
DAVID SMITH, G4DAX, WATFORD 42619

SHOWROOMS at:

LOUTH: Open 9-12, 1-5 p.m. MON:-FRI Sat. by appointment.

SOUTHAMPTON : | WEST PARK ROAD, Tel. 070327484, Open
TUES.-FRI. 8.30-1, 2.5.30. SAT. 9-d p.m

LEICESTER: MAY'S HI-FI, CHURCHGATE, Tel. 58662. Open
MON. SAT. 9-6 p.m., CLOSED THURS.




WATERS

TELEPHONE HOCKLEY (03 704) 6835 (2 LINES)

MULTI-2700 ANOTHER FIRST! 2 METRE RIG
INTRODUGTORY PRIGE £449 inc. VAT! IN STOCK NOW

MULTIMODE WITH ‘0SCAR’ FACILITY . USB/LSB/FM~/FMw/CW /AM/‘OSCAR’

NORMAL/REVERSE 10W/1W OUTPUT
REPEAT 12v/230v SUPPLY
VOX/IRT/CALIBRATOR DUAL VFO CONTROL

DX SPEECH CLIPPER
HIGH/LOW POWER
NOISE BLANKER

DIGITAL OR ANA-
LOGUE PLL FOR
STABILITY

FEATURES INCLUDE: 12V DC/230V AC psu—dual speod p.1.1 vie with 1kHz :eadoul—second synthesized vio with dluil,al readout switchable in 10kHz steps and fitted
SkHz vox—the digltal vio is particularly suitable for mobilefim king and instant switchi i bothvio's is posslble—all-mo ..oparalianls provided lncluding narrow
and wide Im deviation (ideal when multiplying up to 7J0cms)—AM moda included—ropeater shift 600kHz above or below Iversignal le p d plus 2 additi | repeater
shifts such as 1'6MHz for 70cm operation—both vio's fitted IRT control—high or low power operation switchable on all modes—provisions for accessory cooling fan to be
fittad atfuture date It kigher power PA module introduced—noise blanker, vox, slow/fast nge, separate im and ssb galn controls—switchable DX spesch compressor for ssb
and am—Tx tunablo 144-146 and Rx 144-148—0SCAR operation possible through the Inclusion of a 10 metre up-converter bullt-in and tuning 20-5MHz (in {act it covers the
whole of 10 metres)—a separale 10m antenna socket Is fitted enabling true transceive operation through OSCAR 6and 7—FOR FULL DETAILS SEND SAE.

OSCAR CALCULATORS cnables you to calculate exacily when OSCAR will be In range, the

m period of the pass, and the aerial direction necessary to work through the satellite. Printed on durable plastic it
incorporates two rotatable plastic computing discs mounted above a map of the northern hemisphere,

95p post free

JUST PART OF OUR EXTENSIVE STOCKS

MICROWAVE MODULES 5Y/2M 5 element yagi v " £6.96 (£1.00) V' brackels, special protected
MMC 2m. conv. IF2-44-628-30 .. £20025 (36p) BY/2M 8 elament yagl % e £9.10 (£1.00) copper wire, ete. £27.00 (n.c)
MMC T0MHz conv, 28-30 E22.50 (36p) 10Y/2M 10 eloment yagl wn e £19.35 (£1.50) Q-Trap compact 80/40 dlpoln kll
MMMC 70MHz conv, 23-30 - tocal PBM10/2M 10 ele. paraboam . £23.00 {£1.50) Toft .. £14.62 (£1.00)
0sC. £22.50 (36p) PBM14/2M 14 ele. parabeam .. £28.35 (£1.75) Q-Trap colls onhl : B =5 £7.08 (50p)
MMC 2m. conv 25-30 Iucal osc £22.50 (36p) 5XY/2M 6 ele. crossed yagi ., e £14.50 (£1.25) MINI- PRODUCTS
MMC T0cm. conv. 28-30 or 144-146 £22.50 (36p) BXY/2M 8 ele. crossed yagl.. d £18.10 (£1.50) HQ-110-20m. compact 1-2kW yaqi E79.50 (£2.00)
MMC 1296/144 or 28-30 i £28.42 (36p) 10XY/2M 10 ele. crossed yapi ‘ £23.05 (£1.75) C4 10-20m. compact 1-2kW vartical £38.25 (£1.50)
MMDO 50 50MHz counter .. P £66.85 (36p) Q4/2M dele. quad .. o e £14,85 (£1.50) ROTATORS
MMD 500P 500MHz pre-scater ..  £27.00 (36p) Q6/2M 6 ele. quad .. a .o £18.80 (£1.75) AR30 antenna rolator B . EA2AB (£1.50)
MMT 432/28T0cm. tronsverter .. £109.00 (36p)  D5/2M 5 ele. slot fed . .. E1235(£135)  ap0antennacotator .. .. £48.93 (£1.50)
MMT 432/ 144 2m, transverter .. E149.62 (36p) D8f2M & ele. slot led o .. £16.55 (£1.50) CD44 antenna rolater o .. £100.00 (£1.75)
MMT 144/28 2m. transverter .. E£BB.BT (36p) XDJ/2M crossed dipoles .. R £6.40 (£1.00) Ham Il antenna rotator . .. E133.00 (£2.00)
NIHON DENGYO UGP/2Maround plane vertical ..  £6.85 (£1.00) €D bearing .. S TEia (son
Liner-2 Mk, 11 2m. ssb lcvr. 12v. DG £1B4.50 (£2.50) HO/2M Mobile halo head only .. £3.55 (50p) Stalle 2010 antenna ml.ulnr . E46.50 (£1.50)
Liner-430 70cm. ssb tevr. 12v, DC £206,25 (£2.50) HM/2M Mobile hato with mast .. £3.08 (£2.75) Stolle 2030 antenna rotator .. E£51.50 (£1.50)
LA-1062m. 100W. linear .. £20025 (£250)  PMH/[2C 2 way phasing harness for Stollealionmentbearing .. .. £11.25  (50p)
R115Ereg. p.s.u. for liner-2 & 430 £31.50 (£2.50) circular polarisation e £4.60 (75p)
SOLID STATE MODULES PMH2/2M 2 way phasing harness HY-GAIN ANTENNAS
. a7 Al Eutie ransvartar 200W il Al g4 (sp) 12AVQ 10-20m. vertical 2kW. ..  £36.62 (£1.50)
plp .. £108.15 (n.c) PMH4/2M 4 way phasing harness £14.85 (£1.00) 14AVQ 10-40m. verlical 2¥W, ..  £51.87 (£1.50)
Zordm. converters IF2-4/4-628-30  £18.00 (n.c)  SVMK/2M mounting kit for vettical 1BAVT/WB 10-80m. vertical 2kW.  £72.45 (£2.00)
70cm. converter IF 144-146 .. £18.00 (n.c.) pol. for 2slotfeds, .. 2345 (opy  THOJNRIAIOM. VeQLBOOW. ..  eere fg-x’
2m. boxed pre-amp . EAT2 (1) UMF ANTENNAS BY JAYBEAM THaMde-clm yag) 24N T T
PA32m. miniatur pre-amp board £627 (n.c) D8/70cm. B ole. slotfed .. .. £14.05 (£1.25) Negbalun - o § P
WATERS PBM18/70cm. 18 ele. parabeam ..  £16.85 (£1,50) STATION 50'3555‘3“'59
Stable tone-burst modules 1750H2 £3.83 (25p) MBM48/T0cm. 48 ele, multibeam . . £19.65 (£1.50) MFJ audio filter boards aamo,nm
POLAR ELECTRONIC DEVELOPMENTS MBMBS8/70cm. 88 cle. multibeam .. £26.30 (£1.75) Hz .. £14.62 (50p)
Magnum 2m. transverter .. .. £112.50 (£1.50) 12XY/T0cm. 12 ele. crossed yagl ..  £27.00 (£1.50) Shure 444 l.abl'e m!crophone o E21.05 (£1.00)
Wavemeter 65-230MHz .. .. £16,00 (50p) PMH2/70cm. 2 way phasing harness  £5.30  {15p) Shure 201 hand mlcrophone o £9.95 (50p)
432MHz linear. . - .. £ES50.50 (£1.00) PMH4/T0cm. 4 way phasing hamess  £11.10 {£1,00) SWR single meter .. i = £9.85  (50p)
Magnum 2m |inear 230V ac .. E112.50 (£1.50) SWR dual meter .. v .. E12.65  (50p)
QM70 PRODUCTS MORILEANTENNAS BY JAVEEAM Telegraph key ;e e E9T5 (500)
2&4m. converlers28-30 .. .. £18.00 (36p) TAS 2m. 5/8th glass fibre whip Drake low pass filter e .. B18.00  (75p)
70cm. converters 28-301F .. ..  £18.50 (36p) with 4m. of cable . £11.80 (£1.00) Ferrterings 13" forafd. .. .. 30p  (8p)
1206MHy convertere -« .. .. £1400 (sp) U8 70cm. colincar 5648 “‘" and HP3Ahlghpasstvfiters .. ..  £253 (i5p)
Cobra 0cm. transverter .. .. £86.00 (75p) dm.ofcablo: .. E18.90 (E1.00)  gotof10HPTni-cads .. .. £9.72 (75p)
Solid state amplifier . £49.50 (50p) LF ANTENNA BVSTEMS Setof 9 HPH ni-cads £16.20 (£1.00)
VHF ANTENNAS BY JAYBEJ\M EL40X compact 80/40 dipole de Balun insulator 50 ohm -:banms ar
4Y/4M 4 element yagi 2 .. E11.45 (£1.75) luxe with balun, hard-ware, Inv. dipole) ot R - A £8.43  (50p)
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& STANTON i

TELEX 897406

100> MORE CONTACIS . . . GUARANTEED

WITH ALL FDK VHF & UHF MOBILES
for 70 Cms Multi-ull !rn::;‘up:ngncugh"p:aﬁ:ﬁ;;uuiq full, of crystals and driving along listening

= to only one frequency. It's'rather like having a vio controlladrig and locking thedial
NOW with 9 channels and 1750MHz in one posilion! I's common sense really bul how many operators do Just
tone-burst that? Think how often you may have driven around, particularly during the day
when things are always a little quieter, listening on 145MHz whilst a local is
calling CQ on $20. So near and yet so far ? That's why all FDK transceivers are
fitted with a priority “autoscan’* facility. This automatically hunts out signals on
up to 4 priority ch 1s whilst stlll ing the manual contral on all channels.
Programme it for 145, $20 and perhaps your local repeater input frequency, and
immediately you have the capability of continually monitering all local activity,
quickly and safely with hands on the wheel. 100% more contacts and saler driving

. isn't that werth quite abit?

for 2 metres Multi-ll
Complete with Autoscan for safer driving!

IN STOCK NOW

IN STOCK _ L M ’
NOW - o £249 inc. VAT

WHAT ABOUT IT'S PERFORMANCE?

Well in case you thought that FDK mobiles had only ional advantages
here's a few more facts and figures:

BOTH MODELS FEATURE 10 watts or 1 watt of im—Narrow or wide deviation—
narrow or wide rx fliters (switchable)—RTI - SkHz—Automatic 4 channel scan
(enables you to fit your local calling frequencies and repeater input channels so
that any local activity Is Immediately heard)—Manual override on scan—test fone
button—tx netting/monitor switeh allows you la hear your transmitted audie and
check your frequency—s-meter/centre zera/ri-meter—the ¢ mber dial is
only Illuminated when switched to channels filted with xtals—on alr light—p.a.
heat-gink for cool operation—automatic p.a. protection—recolver, pre-amp fitted
dual gate MOSFET—remote vio sockel—bullt-in speaker—supnlied complete with
maobile mounting brackels, DC power cord, microphone and comprehensive,
English handbook, Matching AC psu and remote control vig in stock. H
STILLNOT CONVINCED!. .. OK here's the simple facts—no other rig available 7 channels fitted £199.68 inc. VAT
has better receiver sensitivity, transmitted audio or cleanor slgnal output . . .

ANOTHER FDK SOLD!!
FDK ACCESSORIES SPECIAL OFFER
De-Luxe AC psu .. .. £6350 For a limited period 2m channels $21, S22 and 523 will be offered at an
VFO (incl. 600kHz lhm‘.l . . .. £89.00 inclusive price of £10 if ordered when purchasing your Multi-ll transceiver
Sound box .. e i : = £10,50

SEND TODAY FOR FULL FDK CATALOGUE

MAIL ORDER & HEAD OFFICE: HOCKLEY AUDIO, 31 SPA ROAD, HOCKLEY. ESSEX. TEL. 03-704 6835 (2 lines)

ALL PRICES INCLUDE VAT CARRIAGE AT COST
_ AGENTS—GIXTX J.R. Eleciranics, 136 Colller Row Lane, Romford, Essex. Tel. Ramford (0708) 68955,
mm G30QT Br Electronlcs, Wi School Lane, Bunbury, Cheshire. Tal. Bunbury (0829) 260708

GM3GRX Eric Simpson, § Drossle Road, Falkirk, Stirlingshire. Tel. 0324-24428
_ MONDAY TO SATURDAY 9 AM. TO 530 PM., EARLY CLOSING WEDNESDAY
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ASP332

Gutter mount suitable
for use with ASPE28,
ASP393 complete with
10’ RG-58U cable and
PL-259 connector £8.09
plus 80p post and
packing.

ASPE5S5

130-17T4MHz §w 3dB
Gain, DC Grounded,
Base Station Ant.

Power Capabllity 100W.

Termination S0O-239,

Complete with mount-
Inp brackets for masts
up to 1§* 0.D.

Avallable now.

£14.44 plus 75p carriage

ASPR332

Gutter mount suitable
for use with ASPETT,
ASPEGGT, easlly adapt-
able for use with other
antennas,
with 10" RG-58U cable
and PL-259 connector.
£8.09 plus 50p post and
packing.

Complete

uStripes of Quality”

!
i
;
i
i
i

ASPESSUK

425-440MHz 5dB Gain
Base Statlon Collnear
Powar capabllity 100W
Termination Female *N'
Type connector.
Complete with mount=
Ing brackets for masts
up {0 13" 0.D.
Available now, E15.49
plus T5p carr.

NEW!

antenna specialists

THE CHOICE OF DISCRIMINATING USERS

HELICALS FOR THE FOLLOWING

PORTAELES

Trio TRZ200GX

Trio TR3200

leom IC-215

(p & p for helicals 40p)

K-203

No hole boot mount
sultable for " hole snap
in mount, saslly adapt-
able for other mounts,
£3.70 plus 50p post and
packing.

New Magnetic Mount ’
Shown with ASPG23,
but also fils ASP333,
ASPSTT and ASPEGET.
Complete with 10' RG-
58U cable.

£9.18 plus 50p post and
packing.

VAT of 121% to be added to above prices.
Please send SAE for catalogue of complete range,
FOR MOBILE ANTENNAS PLEASE SEE

PREVIOUS ISSUES.

E£3.85
£3.35
£3.85

FOR AMATEURS WHO
DEMAND THE BEST

ASPAGRIUK | 2

144-148MHz 6dB gain §
DC Grounded Base
Siatlon Colinear,

Power capabllity 350W,

Length: approx. 12

Weight: approx. 4lb.

Rated wind velocity: 118
mph.

Taermination: Malo "N
Type Conneclor.

Avallable now.

£47.25 plus £2.00 car-
riage,

ASPNTOUK | 3

430-440MHz 12d8 Galn. |
DC Grounded Base
Station Colinear.
Powar Capability 250W,
Lenpth approx. 18",
Welght approx. 8-5bs.
Rated wind velocity 128
mph,
Termination Male 'N'
Type Conneclor.
Avallable now.
£105.00 plus

£2.50 §
carriage. e

AYAILABLE FROM

LONDON

5311

KENT

Lee Electronics Ltd. 01-723 5521
Amateur Radio Exchange. 01-579

Terry Barnett, GBBAM. 01-556 9366

Thanet Electronics. 02273 63859

BEDFORDSHIRE
Alan R. Morris, G4ENS, 0582 414179

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

SOLE DISTRIBUTOR TO THE AMATEUR TRADE

AVON
D. G. Smith, G3UUR. 0225 833433

Revon Electrical Services. 0272
669454

YORKSHIRE

The Amateur Radio Shop. 0484
20774

Nick Sheard, GBKLY. 0532 535143
N. IRELAND

G.l. Amateur Supplies. Ennis-

killen 2955

CHESHIRE
Bredhurst Electronics. 0829 260708

SCOTLAND
lan Mckechnie, GM8DOX. 078683
3223

SOUTH WALES
J. J. Doyle, GW4FOI. 0639 2942

NORTH WALES
Bill Davies, GW8AHI, QTHR

100
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i London’s A Radi
Radio Shack Ltd  » ‘oot

HAL

RTTY AND
MICROPROCESSOR
EQUIPMENT

£
ELECTRONIC ST-6 RTTY demodulator 237.60
TTY SYSTEM 425Hz Discriminator 31.00
XTK-100 Crystal tone keyer 58.32
ST-6 Kit 144.72
425 Shift kit 28.80
XTK-100 High tones or low tones kit 54.00
ST-6 Table-top cabinet 35.00
RVD-1005 Visual display unit 280.80
DKB-2010 Dual mode keyboard 280.80
DKB-2010 Dual mode keyboard with 128 key buffer memory 345.60
128 key buffer memory 64.80
64 key buffer memory 3888
DS-3000 KSR version 1+ X Baudot 972.00
DS-3000 KSR version 2+ X ASCI|/Baudot 1,134.00
DS-3000 RO version 2 - X ASCIl/Baudot 837.00
DS-4000 KSR version 1 - X ASCII 972.00
DS-4000 RO version 1 - X ASCII 756.00
All DS-3000 and DS-4000 units come with 11” monitor.
ST-8000 Demodulator/keyer with scope 459.00
ST-6000 Demodulator/keyer with meter 378.00
MCEM-8080 MCEM-8080 Single board Microcomputer 280.80
MICROCOMPUTER SYSTEM Extra 1 K 8102A-4 RAM on board 27.00
Monitor in 8708 EPROM in place of 3624 PROM 21.00
Extra 8708 EPROM 54.00
MCEM-PS Power supply 43.20
MCEM-KB/VDU Keyboard/video display unit 237.60
MCEM-7K RAM -4K  Static RAM board with 4K RAM 199.80
MCEM-TK RAM -TK  Static RAM board with TK RAM 270.00
MCEM-PROM PROG PROM programmer for above boards 27.00

NOTE: Microcomputer integrated circuit prices apply only to users of the HAL MCEM-8080 Microcomputer. Orders for
integrated circuits only cannot be accepted.

PRICES INCLUDE VAT LARGE SAE FOR DETAILS PLEASE

RADIO SHACK LTD.

188 BROADHURST GARDENS, LONDON NWE6 3AY
Just around the corner from West Hampstead Underground Stalion
Telephone: 01-624 7174, Cables: Radio Shack, London NWé
Telex 23718. Giro Account No.: 588 7151
Open Mon—Frl 9-5. Sat 9-12.30. Closed for lunch 1-2
TRICITY FINANCE, SECURICOR & BRS
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FAST

SLOVY

i

Telefone (091} 442651 Telex 79959 CH
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COUNCIL

President
Lord Wallace of Coslany

Executive Vice-President
D. S, Evans, G3RPE

Immediate Past-President
E. J. Allaway, MB, ChB, MRCS, LRCP,
G3FKM

Honorary Treasurer
J. 0. Brown, LLB, FCA, GaDVV

Telecommunications Liaison Officer
R. F. Stevens, G2BVN

Ordinary members

P. Balestrini, TEng(CIE), MITE, G3BPT
J. Bazley, G3HCT

C. H. Parsons, GWBNP

D. M. Pratt, BTech, MIEE, MIERE, G3KEP
R. F. Stevens, G2BVN

G. M. C. Stone, G3FZL

C. J. Thomas, G3PSM

Zonal members

Zone A. B, O'Brien, G2ZAMV
Zone B. J. Anthony, GBKQF
Zone C. D. J. Andrews, GEAMXJ
Zone D. W, A. Scarr, G2WS
Zone E. D. M. Thomas, GW3RWX
Zone F. W. F. McGonigle, GI3GXP
Zone G. A. M. Allan, GM3ZBE

REGIONAL REPRESENTATIVES

Region 1—(Position vacant)

Region 2—R, C. Andreang, G4CMT
Reglon 3—H. S. Pinchin, G3VPE
Region 4—T. Darn, G3FGY

Region 5—P. F. Chilcott, G4BBA
Region 6—D. C. Andrews, G4CWB
Region 7—N, A, Smith, G3HFO
Region 8—D. N. T. Williams, G3MDO
Region 9—H. W. Leonard, G4UZ
Region 10—R, G. Barrett, GWBHEZ
Region 11—P. H. Hudson, GW3IEQ
Region 12—F, Hall, GMBBZX
Region 13—({Posilion vacant)

Region 14—A. J. Mitchell, GM3UDL
Region 15—H. J. Campbell, GIS8FOK
Region 16—R. E. G. Kendall, GBENE
Region 17—L. Hawkyard, GEHD
Region 18—P. J. Fay, G3AKG
Region 19—D. S. Smith, G4DAX
Region 20—G, Mather, G3GKA

HONORARY OFFICERS
Awards manager (hf)
C. R. Emary, G5GH

Awards manager (vhf)
Jack Hum, G5UM

Intruder Watch organizer
S. A, G, Cook, G5XB

QSL Bureau manager

A. O. Milne, G2MI

Slow morse practice
transmission organizer

M. A. C. MacBrayne, GAKGU
Taped lecture library curator
S. W. Coursey, G3JJC

Trophies manager
P. A. Miles, G3KDB
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RADIO SOGIETY OF GREAT BRITAIN

35 Doughty Street, London WC1N 2AE

Founded 1913

Incorporated 1926

Telephone 01-837 8688

Member society, International
Amateur Radio Unlon

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, Applications for membership should be made to the general

manager, from whom full details of Society services may also be obtained.

GENERAL MANAGER AND SECRETARY
G. R. Jessop, CEng, MIERE, G6JP

EDITOR

UK corporate: £8, including VAT,

Associates under 18: £3.

ANNUAL SUBSCRIPTION RATES
Overseas: £8.
Students aged 18 to 21: £4.50.

OAPswith 15 years" membership: £4.50. Affiliated societies: £6.50 (including

Radio Communicalion); £3.25 (excluding Radlo Communicalion).

Region 1
Region 2
Region 3
Region 4

Region 5
Region 6
Region 7

Region 8
Region 9
Region 10

Region 11
Region 12
Region 13
Region 14
Region 15
Region 16
Region 17
Region 18
Reglon 19
Reglon 20

Zone A: Regions 1, 2 and 18
Zone B: Regions 3,4 and 5
Zone C: Regions 7, 8, 19 and 16
Zone D: Regions 6, 9, 17 and 20

COMPOSITION OF RSGB ZONES

Zone E: Regions 10 and 11
Zone F: Region 15
Zone G: Regions 12, 13 and 14

COMPOSITION OF RSGB REGIONS

Cheshire, Cumbria, Greater Manchester, Isle of Man, Lancashire,
Merseyside,

All that part of Humberside north of River Humber, North Yorkshire,
South Yorkshire, West Yorkshire,

Hereford and Worcester, Salop, Staffordshire, Warwlckshire, West
Midlands.

Derbyshire, all that part of Humberside south of River Humber,
Leicestershire, Lincoinshire, Nottinghamshire.

Bedfordshire, Cambridgeshire, Northamptonshire.

Berkshire, Buckinghamshire, Oxfordshire.

Greater London south of River Thames, Surrey including that part of
London north of the Thames administered by Surrey.

Kent, East Sussex, West Sussex,

Cornwall, Devon.

Dyfed, Gwent, Mid Glamorgan, Powys, South Glamorgan, West
Glamorgan.

Clwyd, Gwynedd.

Grampian, Highland, Island Authorities, Tayside.

Borders, Fife, Lothian.

Central, Dumfries and Galloway, Strathclyde.

Northern Ireland.

Essex, Morfolk, Suffolk.

Isle of Wight, Channel Islands, Dorset, Hampshire, Wiltshire.
Cleveland, Durham, Northumberland, Tyne and Wear.

Greater London north of River Thames, Hertfordshire.

Avon, Gloucester, Somarset.
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QTC

amateur radio news

Visit of JARL president

The RSGB was honoured by a visit from Mr Shozo Hara,
JA1AN, president of the Japan Amateur Radio League, in
December. Accompanied by his daughter, he was on a
flying visit to Europe during which he spent two days in
London.

Mr Shozo Hara and his daughter at RSGB HQ with Dr E. J.
Allaway, left, and Mr G. R. Jessop, general manager

He was met at London airport by Dr E. J, Allaway, RSGB
President, who had been-the guest of JARL during their 50th
anniversary celebrations last year. A programme was
arranged by RSGB for the only full day of Mr Hara’s visit.
After visiting RSG B headquarters he went to the BBC where
he was interviewed in the Japanese service of the BBC
Overseas Service. Afterwards he visited the House of
Commons and Westminster Hall, and after lunch had tea at
the House of Lords.

A member of RSGB HQ staff accompanied Mr Hara and
his daughter to London airport on the following morning
and saw them safely on their way home.

Post codes

It is the aim of the RSGB to collect the post codes of all UK
members over the next two years, the Society having been
informed by the Post Office that the use of these codes will
become increasingly important as time goes on. In order to
simplify the updating of UK members’ records to include the
post code, a space has been allocated on renewal notice
forms, and in this members are asked to insert their post
code if it is not included in their address on their next
renewal form. Members changing their address are also
asked to co-operate by including their new post code with
their new address notification.

Club liability insurance

Many clubs and societies do not have adequate insurance to
protect them against claims arising from injury to or damage
to the property of members of the public. The RSGB
reminds members that the consequences of a serious claim
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can be disastrous for an unincorporated club holding no
capital, and these consequences may result in individual
members being faced with liabilities quite beyond their
means.

There is of course no need for any member to be exposed to
such serious liabilities, as insurance is readily available at
modest cost. The Society’s insurers, the Sun Alliance &
London Group, 40 Chancery Lane, London WC2A 1JB
(attn: Accident Dept), will be pleased to give details of a
simple insurance scheme which we hope many will consider
to be of value.

It is recommended that careful attention be given to this
important matter,

Regional Representative, Region 13

The Rev S. J. Smith, GM4DNM, has regretfully had to
retire on health grounds from the office of regional repre-
sentative for Region 13, and nominations are therefore
invited to fill the vacancy.

Not later than 28 February 1977 any five corporate
members resident within Region 13 (Borders, Fife, Lothian),
may nominate any other qualified corporate member resident
in the region for the office of regional representative by
delivering their nomination in writing, together with the
written consent of such person to accept office if elected, to
the general manager at RSGB headquarters. Each such
nominator shall be debarred from nominating any other
person for this election.

In the event of no nomination being received from the
corporate members in Region 13 by 28 February 1977, the
Council reserve the right 1o make an appointment,

In the event of more than one person being nominated, a
ballot will be conducted, details of which will be published
in the April 1977 issue of Radio Communication.

More about membership cards
During December membership cards were issued to all paid
up members of the Society resident in the British Isles (in-
cluding Eire). Cards were also sent to members whose sub-
scriptions were overdue in December, but who were within
the normal grace period allowed by the Society.
Membership cards will be renewed annually after the
member’s subscription payment has been received, and will
be sent out in batches once a month. Because of the possibility
of delay resulting from this, a membership card will remain
valid for discounts on books for three months after the
renewal date. This will also allow for any late payments
received from members who pay by standing order.

RSGB International Radio Communication
Exhibition and Convention
Alexandra Palace, London
6-8 May 1977
A considerable amount of work has, and is being, carried
out to make this event worthy of the Royal Jubilee year.
Stands are being booked by exhibitors and a wide range of
equipment will be displayed. Lecturers have been booked
for the vhf to microwave stream of the convention and for
the alternative stream which will cover topics of interest to
the hf operator, swl and novice.

Competitions will be held for the following trophies to be
presented during the dinner/dance on the Saturday.
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1. Horace Freeman Trophy for the best home-constructed
(any category) equipment entered for exhibition.

2, John Rouse Trophy for the best piece of home-con-
structed equipment entered by a junior—16 years old on
1 May or younger.

3. The 1962 Committee Cup for the best piece of home-con-
structed equipment for vhf/uhf band entered for the
exhibition.

The main social event will be the dinner/dance on the
Saturday evening, and advance bookings can now be
accepted. Tickets, price £5.50 cach, can be obtained from
RSGB HQ, and early purchase is advisable as seating will
be limited.

Thought is being given to running a members’ mart on
Sunday, this idea being based on the lines of the **flea market™
popular in the USA.

Data transmission

With the inclusion of a data facility in the new amateur
licence, there is the opportunity to experiment with various
forms of data transmission on the vhf bands, This would
appear to offer the facility to work with other than Murray
code (eg ASC 11) and to experiment with error-correcting
systems on the vhf bands. In view of the likely increase in
the number of forms of data transmission modes, speeds etc
on vhf, it would seem sensible to consider establishing data
channels within the vhf bands which will allow data working
to take place without causing confusion on established rtty
traffic channels (eg 144-6 and 145-3MHz).

Members who have views on the use of data transmission
systems (eg modes, frequencies, codes elc), are asked to pass
them to the chairman of BARTG, G30ZF, QTHR, who has
offered to collate the information and produce a fact sheet
for all concerned.

IARU information

John Bazley, G3HCT, a member of the RSGB IARU
Working Group, is the information officer and focal point for
requests for information, lecturers etc. The working group is
the liaison body between the Region 1 Division of the IARU
and the Society. Later this year it will commence preparatory
work leading to the 1978 Region 1 conference in Hungary.
Correspondence should be sent to GIHCT, QTHR, and #not
to RSGB HQ.

Facts and figures
The Home Office advises that the following numbers of
amateur licences were in force at 31 December 1976:

Class A 15,956 Class BIM 2,463
Class B 6,142 Class F/M 23
Class A/M 4,173 Television 318

With the introduction of the new comprehensive licence on
1 January 1977, the licences in force on that date were:
Class A 15,956 Class B 6,202
The callsign record reccived from the Home Office dated
17 December 1976 gives the latest callsigns issued in the G4
and G8 series as G4FOZ and GEMQU respectively.

Radio Amateur Old Timers’ Association

Members of RAOTA should note that the next reunion will
take place on Friday 22 April 1977 at The Horseshoe Hotel,
Tottenham Court Road, London WI1. The change in date
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from 6 May has been made to avoid clashing with the RSGB
Radio Communication Exhibition and Convention taking
place on that date.

Amateurs who have held a UK amateur transmitting
licence for a continuous period of 25 years are eligible to
join RAOTA. Further details and an application form can be
obtained from the hon secretary, Miss May Gadsden, 79
New River Crescent, London N13 5RQ. Tel 01-882 1272,

“Ham Radio Report”

Subscription rates for this weekly newsletter containing up-
to-the-minute news of amateur radio events were increased
from 1 January 1977. The new overseas subscription rate is
$26 to $30 per year. Existing subscribers can extend for up
to two years at the old rates,

ARRL 1977 National Gonvention
The Scarborough ARC of Toronto, Canada, will be the host
of this convention which will be held at the Sheraton Centre
Hotel, Toronto, on 3-5 June 1977. Toronto has many
strong British ties and it is hoped to include a G and ex-G
cocktail party in the programme.

Further details can be obtained from G4CDE, QTHR.

Grampian repeater project

Mr M. C. Hately, GM3HAT, will give a talk on the proposed
Grampian repeater project at the Aberdeen RC, rear of 91
Crown Street, Aberdeen, at 7pm on 18 February. All
interested amateurs are invited to attend.

Exeter ARS re-activated

This society is once more an active group. meeting on the
second Monday in each month at the Community Centre,
St David’s Hill, Exeter. Old and new members welcome.
The hon secretary is Mr G. E. Wheatcroft, G3GHMY, QTHR.

Stolen equipment

On 2 November 1976 from a Pye service van parked in
Shorncliffe Road, London SEl: Pye vhf lo/hi band sig gen
(65-180MHz), type SG3V, serial 471; Pye uhf sig gen
(400-480MHz), type SG5U, serial 219; Pye modulation
meter, type MMI, serial 306; AVO multimeter AVOS,
serial  85251-C-159; Telequipment scope DG61A, serial
595045; Marconi vhf/uhf test set, type 1065; Pye vhf re-
flectometer, type RFLI; Pye uhf reflectometer, type RFL2;
Pye TM3 if. test generator (10-7MHz, 2MHz, 455kHz,
100kHz); Pye TM2 private line/tx/rx audio test set; Pye
TM1 rf (diode) probe and fs meter. Information to Carter
Street Police Station, tel 01-701 1113.

On 13 December 1976 in Reading: Trio 2200G, serial
230247; UB2200 amplifier, serial 060961;: microphone.
2200G has three-position toggle switch in place of tone-
burst push button on front-panel. Information to G4CWB.

On 6 January 1977 from Amateur Radio Exchange:
FT200, serial 6H163108; FP200, serial 6H163108; 1C201,
serial 3705390; IC225, serial 2702192, Information to Ealing
Police Station, London WS5.

On 8 January 1977 in Weymouth, Dorset: Trio
TR2200GX transceiver, serial 410073 ; home-built amplifier;
5/8 Bantex whip. Information to PC Castle, Weymouth 3011,
or G3EGV.
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A 7T0MHz transistorized transmit/receive
converter

by D. F. HARVEY, G3XBY,* and C. S. GARE, G3WOSt

THE unit to be described represents a second-generation
design with the two versions built replacing standard
valve transverters. The use of transistors in the high-power
(100W) section follows current commercial practice (although
the design mode of ssb has not yet caught on at vhf outside
amateur circles) and is now fully justified after initial doubts.
Advantages include reliability, efficiency, simplicity of power
supplies and ease of construction. The cost of the transistor
amplifier compares very favourably with one constructed
around a valve that would generate a similar power, eg a
4CX250B when the cost of all the power supplies, boxes,
bases and relays is taken into account,

Transistors specifically designed for ssb use at 70MHz
are available and a single transistor pa producing up to
150W p.e.p. (the Mullard BLX135) could have been designed.
This would be marginally more expensive but the chief
disadvantage is the high operating voltage of 50V; since the
authors are interested in portable operation this approach
was rejected as being too inconvenient. Suitable commercial
transistors are designed for fm (Class C) operation in the
146-175MHz band and the change of mode can be accommo-
dated by suitable modification to ensure linear operation.
Due to the transistors being used at a lower frequency,
useful extra power gain is also obtained.

A 40W 175MHz power transistor will produce 50-60W
quite safely at 70MHz. This is partly due to increased
efficiency but mainly to the much-improved second-break-
down characteristics obtained with the lowered operating
frequency. The two types of transistor used, the Motorola
2N6084 and the Mullard BLY90, have proved to be snag-
free in initial alignment and rugged in operation. The overall
design is reasonably compact for the power output obtained
and construction should pose few problems.

Circuit description

Local oscillator, receiver rf amplifier and mixer (Figs 1 and 2)
The crystal oscillator is of conventional design and uses a
third overtone HCI8/U 42MHz crystal, the circuit being

obtained from the article on oscillators by VK2ZTB in the
March 1976 issue of Ham Radio. In the authors’ model the
output frequency was within 1kHz of 42MHz so no fre-
quency correction was needed, but if such adjustments prove
necessary a trimmer is provided in series with the crystal.
A capacitive divider feeds the buffer TR2, which provides
signal isolation between the oscillator and the two mixers.
No supply stabilization was necessary in the prototypes
but should it be required a simple zener-regulated circuit
should suffice.

Unit1

The rf amplifier and mixer stages utilize 40673 dual-gate
mosfets, the current through each being set to 2mA by the
source resistors for optimum noise performance. The 500
antenna input is tapped down the tuned circuit to provide
matching to the input of the amplifier stage; fine adjustment
of this tap should produce an overall noise figure in the order
of 2-3dB. L8 and L9 are critically coupled to provide
maximum gain. The mixer follows standard design and
provides about 10dB of gain; this, together with 20dB in the
rf amplifier, gives the receiver an overall gain of 30dB. A
link winding on the toroid L10 transfers the signals to the
28MHz receiver,

Receive HT
Oaa7 (Fig T)
b —— Transmit HT

L
OA47

Transmit
i MU XQF
"5 (Fig 3} Fig 1. Local oscillator and
Receive buffers (unit 1)
mexer
(Fig 2}

] .
Ly
LS -[ L L_nov

* 102 Station Road, Hatton, Warks,

BUFFER

1 17 School Close, Braunston,
Northants,
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Fig 2, The receiver rf amplifier
and mixer (unit 1)
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RECEIVE MIXER
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Local oscillator input (Fig1}

Transmit mixer, buffers and low-power amplifier (Fig 3)

The 28MHz ssb input to the transverter is filtered by a
double-section bandpass filter to remove the out-of-band
spurii generated by the exciting transceiver. The drive level
to the mixer is controlled by the resistive attenuator following
the 50Q input load. L14 is overwound on L13 to provide the
two anti-phase signals needed to drive the balanced mixer.
The 42MHz local oscillator injection is fed, in phase, to the
emitters of the mixer transistors. No balancing potentio-
meter was necessary but small adjustments may be made by
the relative positions of the independent trimmers in the
mixer tank circuit. Any tendency to oscillation is suppressed
by RFCI and the 1k resistor connected to earth.

To prevent unwanted loading of the mixer a buffer stage
is provided in the form of TR8. A link winding is used to
couple into the first power amplifier stage TR9. Ferrite
beads were used on the input and output of this amplifier
to ensure stability, but these may not be needed in some
layouts, TR9 provides some 20-30mW output on 70MHz;
this stage operates in Class A for maximum gain and best
linearity, The output matching network provides good trans-
fer of power to the following stage. Although no attempt
has been made to match to 50, coaxial cable may be used
for interconnection with only minimal losses provided the
cable run is kept short.

A highflow power switch is provided to ensure legal
operation in the cw mode. This may also be used for low-
power ssb operation to avoid excessive interference to other
stations when working locally.

~

20mW-25W linear power amplifier (Fig 4)

TRs10, 11 and 12 are biased into Class AB and each stage
should have its respective base pull-up resistor adjusted for
30mA standing current. The outputs to be expected from
each stage are as follows:

TR10—600mW; TR11—4-5W; TR12—20-30W.

The outputs of TR10 and TR11 may be changed to a circuit
similar to that used for TR12; during alignment this will
enable each stage to be temporarily matched to 50Q thus
enabling the performance to be monitored. Any problems
met may be resolved as they occur. Building and testing in
one operation is definitely not recommended. The relatively
large valve-type trimmers (air-spaced) used in the proto-
types are not ideal. In several instances padding capacitors
have been used. A more suitable type of trimming capacitor
would be a compression mica type. This will be discussed in
more detail in the section describing the pa.

The chokes isolating the bases of the transistors from the
bias networks are not critical and although Mullard FX1898
six-hole beads wound with 22swgenamelled wire are specified,
din toroids or air-cored coils have been substituted and
found to be satisfactory.

For maximum output power it would be desirable to
earth the emitter of TR12. Unfortunately, with the simple
bias circuit used, thermal runaway occurs at high tempera-
tures. This could be overcome by using temperature com-
pensation as in the pa, but only at the expense of increased
circuit complexity. The value of the emitter resistor is a
compromise. Initially 0-5Q was tried but this significantly
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Fig 4. 20/30mW to 25W transmit amplifier (unit 2)

Unit 2

reduced the output power. When 0122 was tried, thermal
runaway occurred. A value of 0-25Q prevented runaway and
only reduced the output by about 15 per cent.

The output of TR12 is matched to 50, This simplifies
testing and alignment, but is wasteful of components. With
the layout finally adopted the connecting coaxial cable is only
a few inches long and normal interstage coupling could have
been used, With longer cable runs the design shown is
mandatory if losses are to be minimized.

The 100W power amplifier (Fig 5)

The final amplifier of the transverter converts the 20-30W
output of the BLY89A up to a power level of 100W rms.
This is achieved by the use of two Motorola transistors type
2N6084 or the much more expensive Mullard BLY90.
These are fm transistors and as such cannot be used in ampli-
tude-modulated amplifiers at their full-rated power due to
an insufficient Veer rating. However, they do exhibit a
reasonably linear power transfer characteristic, making them
suitable for linear operation when forward biased.

The transistors used have proved extremely robust and
do not appear to have been damaged by misuse during
experimentation. Both prototypes have been operated with
an open and short-circuit load for a number of minutes with-
out damage,

Specification

Vee = 11-5V

2N6084 BLY90
Drive power for 100W rms output 17W 14W
Power gain at 100W rms output 8dB 8:5dB
Maximum power output 125W  130W
DC input power for 100W rms output 140W  140W
Typical de efficiency 67% 69%,
Power supply current for 100W output 12-1A 12-1A

Detailed circuit description

The amplifier

The amplifier utilizes two Motorola soe (stripline-opposed-
emitter) transistors operating in parallel mode to produce
100W rms into a 50Q load. To simplify the alignment
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Unit 3

procedure only one tuning network is used on the input and
output. Drive balance is maintained by strapping both
collectors and both bases together with low-value resistors.

The 500 coaxial input is matched to the very low base
input impedance by the use of a combined L-network;
drive power is shared equally between both bases by splitting
the inductor in two. Two 100pF silver mica capacitors are
placed across each base to earth to attempt partial neutrali-
zation of the parametric input capacitance of the transistors.
Bias is applied to both bases through a ferrite-cored choke
to isolate the bias generator from the signal. A discussion
of the bias circuitry is in the next section,

To achieve maximum output power and gain from the
devices the emitter connections to earth must be very low
impedance and to this end all four emitter tags are soldered
directly on to the earth plane. To increase efficiency when
operating in a parallel array it is best not to tie the transistor
collectors together directly but to connect them through
individual collector inductors, these forming part of the
output matching circuitry. The supply voltage is fed to

+5V In

the collectors via two air-cored chokes and two ferrite-ring
cored chokes to prevent rf finding its way into the supply
lines which could reduce efficiency and, more importantly,
introduce instability problems,

Stability is ensured by the following design features:

(1) Screen between base and collector circuitry.

(2) Efficient supply decoupling and filtering.

(3) Strapping bases and collectors together with resistors.

(4) Capacitors placed between each base and earth.

(5) Low impedance bias supply.

The choice of components for the amplifier is critical in
respect of losses; due to the high circulating currents
(> 14A) very heavy gauge wire must be used for inter-
connections. The choice of mica-compression coupling
capacitors might seem a little odd at first glance but in fact
they are the only type of capacitor construction that can
effectively be used, for two reasons: high-capacitance swing
in a small volume, and, more importantly, in a mica-
compression capacitor there are no sliding metal contacts
in the rf path to produce excessive power losses. Also, the
large, low-impedance metal vanes tend to reduce the series
inductance and heating losses. If other capacitors with a
different physical construction are used, they can easily
become overheated and burn up. The authors initially used
capacitors with a polythene dielectric which promptly
melted on the first application of rf drive.

Only best-quality silver mica capacitors should be used in
the circuit as the cheaper varieties, together with ceramic
types, are excessively lossy and tend to destroy themselves
through internally-generated heat. A separate earth cable
should be used for the amplifier with one end connected to
the OV input of the transverter, and the other connected as
near as possible to the transistor emitters. This is to prevent
an excessive voltage drop occurring in the earth side of the
supply and to preserve stability by preventing stray voltages
being fed back to the driver stages generated by the high
earth currents.

The biasing network (Fig 6)

For good amplifier linearity the bases of the pa transistors
must be forward biased to generate a standing current
greater than 20mA. This could be achieved by biasing the

Regulator 11

. 72741 or similar

IC2 . SNT7413N 0 10
IC3 . 7805 45V regulator (1Amp) %_

. p————————
i Nﬁj Fio?)
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Fig 6. PA bias generator

RADIO COMMUNICATION February 1977

C

109



bases positive with resistors but with this method an emitter
resistor would have to be used to prevent thermal runaway
when the transistors heat up. For the level of currents
involved in this amplifier this is not feasible as efficiency
would be adversely affected. 1f the emitters are strapped to
earth, about 0-6V needs to be applied to the bases to drive
the transistors into Class AB. If the bias is a fixed voltage,
when the transistor heats up and the Vue drops the device
is turned on harder and thermal runaway is initiated. To
prevent this happening compensation needs to be applied by
reducing the bias voltage by the reduction in Vie.

A silicon diode exhibits a drop in its forward voltage by
about —2mV/°C so that by locking the transistor bias to
the forward voltage of a diode mounted on the heat-sink
it is possible to provide suitable temperature compensation.
The sense diode is mounted on the heat-sink directly between
the transistor mounting lugs and is connected to a voltage
follower via a length of miniature coaxial cable. The output
of the follower drives a Darlington pair to provide sufficient
current amplification. The emitter of TR 16 drives the bases
of the two power transistors. The standing currents of the
pa transistors are set to 20mA each by suitable adjustment
of RV2. The level of compensation is set by the current
through the compensation diode; overcompensation occurs
when the diode current is greater than the transistor base
current, undercompensation occurs when the diode current
is less than the base current. The bias current (with no drive)
for the 2N6084 is in the order of 2-5mA. In the prototype
units, with the standing currents set to 15mA at ambient
(25°C), the collector current increases to 17-5mA at a heat-
sink temperature of 70°C.
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Unit 4
{Other pholographs appear on the front cover)

The voltage follower requires a negative voltage of about
6V so this is generated by a small logic inverter. The SN7413N
Schmitt trigger is wired as a 100kHz oscillator which drives
a transistor that creates a 12V peak-to-peak square wave.
After passing through an isolating capacitor it is rectified
by a diode and smoothed by a tantalum capacitor to produce
about —8V under load.

Control circuoitry
Reverse-polarity protection to the receiver 12V line is
afforded by a 1A fuse and parallel diode. This method is not
satisfactory for protection of the transmit line, where
unacceptable losses occur in standard fuseholders at currents
of 15A or so, and power diodes capable of providing
protection are bulky and expensive. Instead a diode is
wired in series with the power relay, completely preventing
operation in the event of accidental supply reversal.

A 20A fuse in an automobile-type holder is placed in the
main positive feed. Although 0-2V is lost at full power its
inclusion is desirable for supply protection.
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Construction

Modular construction has been adopted, based on two sizes
of Eddystone diecast boxes, one twice the size of the other.
They provide complete interstage screening, with compact
unit dimensions. Each unit can be used as part of other
projects. For instance unit | could be used to drive the
G3WOS 70-432MHz transmit converter described in Radio
Conmununication November 1975, while units 2 or 3 could be
used as add-on amplifiers, powered by existing equipment.

Inter-unit connections are by coaxial plugs and sockets
for all leads carrying rf, and by ptfe feedthroughs and wire
for power distribution. Input/output, power and bias leads
for the pa unit are passed through holes drilled in adjoining
boxes, for interconnection using the shortest possible leads.

Three methods of electrical construction have been used
in the prototype, each with particular advantages.

Unit 1 uses a single-sided copper-clad board as a ground
plane. This is mounted on &in brass pillars tapped 6BA.
Countersunk screws attach the pillars to the base of a
6827P dcb. Thin brass screens 1tin high are soldered to the
ground plane and solder-in feedthroughs are mounted in
each of the compartments thus formed. Power wiring is on
the reverse side of the board. PTFE feedthroughs carry rf
between compartments and, where appropriate, support
components. Components soldered to the ground plane
are used as stand-offs for circuit connections, and although
the result is messy in appearance the ease of voltage/power
measurement and circuit modification makes this method
particularly attractive.

Unit 2 uses a {in-thick brass plate cut to fit the internal
dimensions of a 6908P dcb. This is mounted in the same
manner as unit 1. Feedthrough capacitors again carry
power to each compartment in the same way as unit 1.
Because of the thermal inertia of the chassis, soldering is
difficult and more formal wiring techniques have been used—
solder tags forming earth connections and other components
screwed down where possible. TRsl1, 12 are bolted to the
chassis which acts as a heat-sink. This means that tests may

UNIT 1

1 .... 42MHz oscillator
2...Buffer

S 6 i 3 ... Receive mixer
4. RFamplitier
5...28MHz buffer

and transmit
1 2 3 4 mixer

6... Buffer
7 e 20mW amplifier

UNIT 2 UNIT 3
Input B
e 1...600mwW
—— " amplifier
n
I 2..5watt
H amplifier
I
Output I 3..25Watt
1] amplifier
9 tgé:::::::ési:}}

Eddystone 6908P die-cast box

Fig 8. Units 1 and 2
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be made with the circuitry outside the dcb, which makes
modification and measurement simpler.

Unit 3 uses a single-sided copper-clad board mounted
flush with the base of a 6908P dcb. Clearance holes in board
and box ensure that the metallic under-surfaces of TRsl3,
14 are in direct contact with the heat-sink. Small pads of
copper-clad board are fixed to the base-board with Araldite
to form solid anchor points for the bases and collectors of
TRs13, 14 and other components.

Input
UNIT 3
1 @
TR % 10 to 250pF
L27 L29 mica.compression
T T
L28 L30 Output
auo || Ik T—>
@ TR14 @
Eddystone 6908P die-cast box
Fig 9. Unit 3

It is not possible to use feedthrough capacitors with
this form of construction, but standard polyester and ceramic
capacitors provide adequate bypassing. A screen soldered
across the board provides complete isolation of input from
output. The four 250pF mica trimmers used have mounting
studs isolated from both connections, These are mounted
on the board only; the dcb and heat-sink are drilled #in
to provide clearance. The complete board is attached only
by the two transistors’ studs and nuts, thus ensuring easy
access, This form of construction has been particularly
successful and would probably be used for the other circuitry
as well in different circumstances.

The heat-sink used is a 200mm length of Marston type
63DN (unblackened); this will dissipate >60W continuously
for a 40°C rise in temperature above ambient. This would
be the worst case of continuous transmission, 120W output,

Unit 4 Unit 3

Marston 63DN

Fig 10. Box assembly
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65 per cent efficiency, which cannot be met legally on 70MHz.
In ssb service a 30 per cent duty cycle is normal, thus the
design provides a 3 : | safety factor. However, it must be
realized that during summer contests, for instance, duty
cycle and ambient temperature will be much higher than
normal. This, together with longer continuous hours of
service, make ‘‘over-design” mandatory. The absolute
maximum transistor junction temperature specified is 200°C.
The heat-sink base thickness of 0-594in exceeds the length
of stud available on the 2N6084 and BLY90. The finned
side of the heat-sink must therefore be end-milled to a suit-
able depth to provide sufficient clearance for the mounting
nuts, The surfaces must be truly square to ensurc that the
stud is not strained. To permit maximum heat transfer to the
heat-sink, no edges should be chamfered.

Suggested alignment procedure
Unit 1

Fig 1
L1 should be set approximalely to the correct frequency with
no supply voltage by shorting the crystal and dipping L1
with a gdo. After this has been done the short should be
removed and the oscillator checked for correct operation on
42MHz. If necessary L1 should be trimmed for reliable and
consistent start-up on the application of power. L4 and L5
should be resonated for maximum output and the coupling
link adjusted for approximately 700mV output to the tx
mixer.

Fig 2
All the trimmers in the receiver section should be adjusted
for maximum output into the 28MHz receiver. The relative
positions of L8 and L9 should be adjusted to achieve the
critical coupling needed for optimum performance. Minor
adjustments of the antenna tap position on L7, made in
conjunction with a noise generator, can optimize the noise
factor but this will probably not be of significance due to the
high ambient noise always encountered on 70MHz.

Fig 3

28MHz bandpass filter
Disconnect the top coupling capacitor and tune each of the
two parallel-tuned circuits separately to 28:3MHz with a
gdo. When this has been done reconnect the capacitor and
re-resonate one of the tuned circuits to maximize the output.

Amplifier stages
Each of the amplifier stages should be tuned individually for
maximum output using a suitable indicator such as a wave-
meter, remembering that the settings of the two capacitors
in each network are interdependent. Each stage should be
checked for full stable operation before tuning the next.
The final amplifier stage should be connected to a 50Q
dummy load and all trimmers finally adjusted for maximum
70MHz output, which should be in the order of 20-30mW.

Unit 2 (Fig 4)

The base bias resistors should be adjusted on all stages for
standing currents of about 30mA with no rf drive applied.
Temporarily connect L22 between the collector of TR10 and
the series trimming capacitor, and connect a suitable power
meter and dummy load between the two trimmers and earth.
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Circuit data

L1 9 turns, ¢in former, slug tuned 28swy

L2 50nH choke

L3 8 turns, 18swg, fin id, close wound, %in long

L4 1turn linkin L3

LS 8 turns, 18swg, #inid, close wound, §in long, tap
1t from cold end

L6 1 turn link in L5, joined to L4

L7 5turns 18swg, {in id, length 2in, tap 1t from cold end

L8 54 turns 22swg, §in id, close wound

L9 5 turns 22swgq, #in id, close wound, coupled to L8

L0 9 turns 36swg wound on ferrite bead. 2 turns
secondary

Li1 10 turns 28swg on 4in slug tuned former. Tap + turn
from cold end

L12 10 turns 28swqg on 4in slug tuned former, Tap + turn
from cold end

L13 16 turns 28swg on }in former, slug tuned

L14 3 + 3 turns, 22swq, bifilar wound, on L13

Li5 5 + 5 turns, 22swg, #in id, close wound

Li6 14 turns, interwound in the centre of L15

Li7 5 turns, 22swg {in id, length $in

L18 3 turns, 22swg, #in id interwound in L17

Li9 6 turns 22swg fin id, length §in

L20 4 turns 22swg #in id, length 4in

L21 6 turns 18swg #in id, length %in

L22 54 turns 18swg {in id, length $in

L23 7 turns 18swg 3in id, length 3in

L24 3turns 18swg #in id, length §in

L25 7 turns 16swg #in id, close wound

L26 6 turns 16swg #in id, close wound

L27, 28 2 turns 16swg +in id, 4in leads

L29, 30 1 turn 16swg kin id, in leads

L3, 32 5 turns 16swg tin id, close wound

RFC1 14 turns 22swg on 3901 resistor
RFC2,3,4,5,10 6 turns on Mullard FX1898 6-hole ferrite bead
RFC6,7,8 10 turns 18swg on {in diameter toroid

RFC3 1-5mH choke

Trimmers in unit 1 are 7/35pF ceramic items intended for pch
mounting. Bend rotorlegs at right angles and solder to earth plane’
Unit 2 trimmers are 30pF maximum air spaced.

Unit 8 uses 10/250pF mica-compression trimmers, nut-fixing
(available from AJH Electronics, Rugby).

RV1 10k2 2707 variable resistor

RV2 2002 10 turn potentiometer

200mm length of Marston 63DN unblackened extrusion (available
from G3WOS)

Diecast boxes: 2 off Eddystone 6908P, 2 off Eddystone 6827P
(available from Hawnt Electronics Ltd, Firswood Road, Birmingham
B33 0TQ)

Apply low-level rf drive from unit | and adjust the trimmers
for maximum power output, which should be in the order
of 600mW. Reposition L.22 to conform to the circuit diagram
and temporarily relocate L24 as previously described. Both
circuits should now be re-peaked. The power output from
TR11 should be about 4-5W, With L18 correctly positioned
TR12 should produce 25-30W output after tuning. Experi-
mentation with the coil sizes might produce extra power
and is probably worthwhile.

At this point a check should be made on stability over the
total power range by looking for untoward effects that show
up as “inflections™ in the power output transfer characteris-
tic. It cannot be over-emphasized that each stage should be
unconditionally stable before an attempt is made to tune
the next. Another good check is to vary the supply voltage
between 9 and 13-5V while monitoring the output. If the
circuit is prone to instability this technique tends to pre-
cipitateit. With all stages optimized the drive level should now
be set correctly by adjustment of the 28MHz attenuator to
ensure correct linear operation of the mixer. The post-mixer
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drive level may be set by alteration of the coupling between
L15 and L16. This last procedure is most important if
adequate spurii and carrier suppression is to be maintained.

Unit 3 (Figs 5 and 6)

Build and test the bias circuitry first by connecting its output
to a silicon diode instead of the bases of TR13 and TR14.
Ensure that the multi-turn potentiometer is turned for
minimum bias voltage (== 0-5V) and connect to the pa
transistors. Connect a 10 resistor in series with the pa
supply lead and adjust the bias for 60mA collector current
(30mA per transistor). Remove the resistor and readjust as
necessary. Connect the pa output to a dummy load capable
of dissipating 100W at 100 per cent duty cycle via a suitable
power meter. Apply drive from unit 2 and resonate the output
circuitry, noting that a peak in collector current very nearly
corresponds to maximum power output. At this stage always

limit the total collector current to 4A, Now resonate the
input circuitry, reducing the drive as necessary. After both
circuits have been tuned the drive should be increased in
steps, retuning the input and output at each stage. Any
imbalance due to errors in construction or mismatched
devices will be indicated by excessive heating of the strapping
resistors. When 12A has been reached, 100W of power
should be obtained.

The alignment is now completed by the possible readjust-
ment of the post-mixer drive level as before. The a.m.fcw
drive level can be set to SOW input by suitable adjustment
of the front panel drive potentiometer RV1. Because of
mistuning at low power levels the efficiency is reduced and
will be typically about 40 per cent. To improve this situation
a compromise may be made by tuning the pa at an inter-
mediate power level at the expense of maximum output
power, O

Improving the selectivity of a rebuilt HRO

by T. HALL, BSc, GM3HBT*

Introduction

During a recent project of completely stripping down and
rebuilding a vintage National HRO receiver, the author
experimented to find an effective and simple way to improve
the general selectivity of the receiver. The rebuild design
drew heavily on useful information contained in the chapter
on hf receivers in the Radio Communication Handbook, and
the resulting receiver performed very well but with the
usual rather inadequate HRO selectivity.

* 50 Hamilton Street, Larkhall, Lanarkshire ML9 2AU.

558
Low-pass <3500H12 High-pass >350Hz

This article does not set out to provide a stage-by-stage
description of the modified receiver, information which
already exists several times over; in any case the basic
receiver provides ample scope for wide individual design
variations. However, experimentation in the selectivity
field has resulted in a very compact, effective, and easily-
constructed add-on module comprizing active filters, using
the ubiquitous 741-type operational amplifiers, and it was
felt that this would be of interest to the many HRO users
who may not as yet have attempted improving their receivers.
In fact, any communication receiver lacking in selectivity
could benefit from the incorporation of such a module.

CW—
fo= 550 Hz

————

+150V

| HRO
stabilized
tine

HRO

valume
cantrol

c4

6
0-01 0005
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— — . —
1€1,2 and 3.__ MC1741, B-lead DIL L HRO garth
f cw =
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apeoPssn a7k audio stage

Fig 1. SSB and cw active filter networks for HRO
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Components list

C1, C11 1uF tantalum

€2, C4 0-01uF +10% polystyrene
C3, Cs 0-005uF --10% polystyrene
Cé 0-047uF £10% polyester
C71, C8 B20pF £24% polystyrene
C9, C10 100uF, 15V electrolytic
R1, R7 680K, W, 5%

R2, R3 7-5k, 4W, 5%

R4, RS T5K, +W, 5%

R6 56k, +W, 5%

R8 2-2mf, tW, 5%

RS ATkQ, tW, 5%

R10 15k, 5W

D1, D2 9V zener diode
IC1, IC2, IC3 MC1741, 8 lead DIL
S1 DPCO switch

Circuit information

The HRO has a crystal filter which is excellent on cw, but
which can have its effectiveness further improved by suitably
*“tailoring™ the response of the receiver audio section. Also,
with the crystal filter switched out, the bandwidth provided
by the original HRO hardware is wider than is necessary or
desirable to cope with the passband required for ssh signals.
As this particular HRO has been designed for use on cw with
occasional ssb (and no a.m.), the filter module, shown in
Fig 1, comprises a permanently-connected ssb audio filter
and a switchable cw filter.

The ssb filter consists of two stages, ICI and IC2: ICl is a
low-pass filter with a cutofT frequency of 3,500Hz, and IC2 is
a high-pass filter, with a cutoff frequency of 350Hz. The
measured passband of the prototype is shown in Fig 2.
Component tolerance variations within the specified limits
will slightly vary the results from the designed data, but in
practical terms have little effect on operation. Insertion loss
at the mid-band frequency (around 1,500Hz) is less than
1dB.

The cw filter, IC3, provides a resonant peak at 550Hz (the
author prefers this region rather than the 800Hz or there-
abouts favoured by some commercial designers). This stage

OdBreference...1Velt input

© N | LU
—2
B \
- \ |
-6 /| -\ L R LN L
[ [
-8 // i\ A
~=10 AL A
o / \ ] |
By 4 \ I \ ]
s VA RATARARIIIAY M
y T
el IR AT
b //sse. I//C'W(DIUSISSBI :\\ | I\l
-5 { y \\
-22 ! | '
100 500 1,000 5,000 10,000
(Hz)

Fig 2. Response curves of ssb and cw active filters
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has a gain at resonance of around 3dB, which balances the
3dB fall in response of the ssb filter at this frequency, the
effect being an apparent signal gain of this order on switching
in the cw filter, and an overall effect of zero insertion loss on
cw. The parameters associated with these response curves
can be adjusted if required by manipulating a few simple
formulas, and modifying component values to suit, but it is
felt that the values shown should be generally acceptable.

For those who may like to experiment, a passband for ssb
of 225-2,250Hz is obtained with R2/R3 10kQ, and R4/R5
100k€2; while a resonant peak of 800Hz for cw will result
with C7/C8 560pF. These responses are of course approxi-
mate, depending on component tolerances.

If more selectivity is desired on cw, a further stage iden-
tical to IC3 could be added, taking care that components
are accurately matched to those in IC3 to ensure the same
resonant frequency in both stages. Such an arrangement
would also obviously produce higher overall gain at reson-
ance. In the HRO this extra stage was not considered neces-
sary as the combination of the crystal filter and one audio
filter stage was found to be adequate.

Power supply

The psu arrangement adopted is one which can be used in
any receiver with a stabilized voltage line, or in solid-state
receivers with a supply voltage of 12V or above, ie +6V
supply to the operational amplifiers. Inserting the filters at
the point indicated, after the volume control, normally
involves audio levels in the order of only a few hundred
millivolts, so the supply voltage to the filters is not too
critical.

]
‘EOOO‘J‘ 1N4CO1

HRO 6-3V
Q T © heater line

1000 1N40O1
—QVM_

Fig 3. Power supply (unsuccessful). In this case the 0" line
would have been connected to receiver earth, instead of the
H.g9V" line as in Fig 1

Readers should be warned that earlier attempts to use the
circuit shown in Fig 3, which has been suggested elsewhere as
being suitable for operational amplifier supply, were frus-
trated because of unresolved hum pickup problems.

Conclusion

The complete module, including the psu components, can
be built on a small piece of Veroboard, the prototype
measuring 4 by 1}in. This can be conveniently mounted
above or below the receiver chassis as dictated by layout.
The positioning is not critical providing the leads to the
mode switch are screened.

This cheap and simple little module has made a con-
siderable improvement to the HRQO, which now provides an
excellent performance on 1-8 and 3:5MHz, the bands for
which it was refurbished. The time taken to design and con-
struct it has been well worthwhile,

Acknowledgement
Thanks are due to Mr A. Campbell, GM3NKG, for his
assistance with this project. O
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RTTY—what is it?

by J. B. HODGSON, G3YKB,* on behalf of the
British Amateur Radio Teleprinter Group

T must be stated at the outset that rity is not high speed

morse. Although a form of telegraphy, rtty (the abbrevia-
tion comes from the word radiorelerype) has no connection
whatsoever with the morse code. It is a mode of communica-
tion between machines using a code designed specifically for
case of reception by machines—the most significant feature
being that all characters take equal periods cf time for
transmission  the amateur standard being 165ms per
character.

The code

Internationally designated “*CCITT No 2", the code is better
known as Baudot or Murray. Each character comprises seven
“bits™ or “elements™. These elements can be either “marks”
or “spaces” (Fig 1). Marks and spaces are similar in concept
to the key-up and key-down conditions of a morse signal.
The first element is always a space and is known as the “start™
pulse. The next five can be any permutation of marks and
spaces, depending on which character is being transmitted.
Finally, the seventh element, always a mark, is known as the
“stop” pulse, With the exception of this stop pulse, each
element is 22ms in duration, the stop pulse being 33ms. Sent
at maximum speed, ie each character following immediately
behind the previous one, rtty results in a signal rate of
approximately 60wpm.

1

Space

Mark
|yj=lais]|®]|e )y F |

Start —»22mM S e Stop

Fig 1. Letter *'J"

The signal

It would be possible to transmit rity using on/ofl keying (Al)
but in practice one of two frequency shift modes (fsk) is
normally employed. The most common of these modes.
designated F1, is generated by shifting the rf carrier 170Hz If
for the spacing elements—this is the only mode used on the
hf bands and frequently heard on 14,090kHz. The other
mode, F2, is only used at vhf or higher frequencies and
consists of modulating an a.m. or fm transmitter with audio
tones, 1,445Hz to represent mark and 1,275Hz for space—
this mode is usually referred to as audio frequency shift
keying (afsk). 1t is worth pointing out that an fsk (F1)
transmission can be generated by feeding afsk tones into the
microphone socket of a sideband transmitter, Note that
G8--3s are permitted to use rtty, either fsk or afsk.

Reception
Current practice is to resolve the signal into audio tones and
reconstitute the telegraph signal in a “terminal unit™

*234 Gillingham Road, Gillingham, Kent MET7 4QT.
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Discriminator Slicer

i preie :BH

Fig 2. Typical tu block diagram

Limiter

(usually abbreviated to tu and also known as a frequency
shift converter). Fig 2 shows a block diagram of a common
type of tu. The audio tones are first limited to take care of
fading and then fed to a discriminator which determines
whether the tone is a mark or a space. The slicer cleans up
the signal which is converted into levels suitable for operating
the teleprinter by the magnet driver. ldeally the audic signals
should be taken from an isolated 600£ receiver output, but
in practice a simple connection in parallel with the loud-
speaker functions quite well.

Transmission

With sideband equipment all that is required is to feed a
1.445Hz tone into the microphone socket; the tone is then
switched to 1,275Hz for the spacing elements. However,
some care must be taken over the design of the oscillator to
prevent spurious emissions as the tones are keyed. For other
transmitters some means must be found to remotely alter the
frequency generating circuits; this usually means a varicap
diode in the vfo or across a crystal.

Machines

Although they look complicated, most teleprinter machines
are very straightforward and for basic two-way communica-
tion require no more than five electrical connections
(excluding the motor supply). On the receive side, two wires
go to the selector which is a particular type of electromagnet
for converting the electrical signals of the tu into mechanical
transitions—typically, a selector magnet requires a current of
20mA in one direction or the other. For transmit, the three
connecticns come from a single-pole changeover switch
arrangement—it normally stays at mark and switches over
for the spacing elements.

Cost

RTTY is not an expensive mode—machines such as the Creed
7B can be picked up for as little as £5, but a more typical figure
is £15, The tu, even if built entirely from brand-new com-
ponents, need not cost much over £20. Paper and ink ribbons
seem to last a long time with amateur usage so that £2-£3
will often cover a year's supply.

The reader is strongly warned against purchasing ex-
computer machinery which, although often very cheap, does
not use Murray code—such machines are certainly of no use
to a newcomer.

BARTG

Formed in 1959, BARTG is the national society for rity
enthusiasts, and is, of course, affiliated to the RSGB. Fer the
£2 annual subscription members receive newsletters con-
taining technical articles, contest rules and results, gossip
columns etc. The group’s main objective is to promote rtty
in the UK, which it does by publishing information and by
transmitting a weekly news bulletin (GB2ATG). Member-
ship details and application forms can be obtained from
Mr A. Butcher, G3FSN, QTHR. B
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A low power T0MHz
transmitter

by N. G. HYDE, CEng, MRAeS, MIERE, G2AIH*

THlS transmitter is intended primarily for portable
operation and is powered from a 12V vehicle battery.
Four transistors are employed in the rf section, with two 1cs
in the modulator. The dc power input to the pa transistor is
approximately 6W, and the total current consumption on
peaks of speech is about 1A,

Circuit description
The circuit diagram of the rf section is shown in Fig 1. TR1,
the crystal oscillator, is a BFX89 vhf amplifier transistor,
feedback from collector to emitter being obtained via a tap
on LI. An HC25U third overtone crystal in the 35MHz range
is used, and the value of the series capacitance C2 permits
variation of the crystal frequency to a certain extent. Power
supply to TR is regulated at 10V by the zener diode ZDI.
L1 is tuned by C4 and C5 in series; these two capacitors
form a divider to match the oscillator to the following
stage, TR2, which functions as a frequency doubler, employ-
ing a BSX20 high-speed switching transistor. A small
amount of forward bias is applied to TR2 via RS and R6.
TR2 is coupled to a 7T0MHz amplifier stage TR3 via a
capacitive tap on the doubler tuned circuit, which consists of

* 114 Tattenham Grove, Epsom Downs, Surrey.

BFX8S BSX20 BEX6! PT41768
[ S+env C+env C4env
8 E B{—’ E e'{‘-’ 3

B
{Top view]

L2, C8 and C9 in parallel, and C10. TR3 is also an in-
expensive switching transistor, type BSX61, which has been
found effective at this frequency.

Output from the driver transistor is coupled to the power
amplifier TR4 through a matching network consisting of the
parallel-tuned circuit L3, C13, C14 and CI15 in parallel, and
the series inductor L4. The collector tuned circuit of the pa is
an inverted-L circuit formed by L5, L6, and C19, with C20
and C21 in parallel; this arrangement matches the collector
impedance to the 75 impedance of the aerial feeder.

TR4 is a TRW PT4176B capstan-type rf transistor. This
transistor may not now be in common supply and suggested
alternatives (which have not been tried) are the Mullard
BLY835, or the BLY83 if it is desired to operate at a higher
power. If either of these types is used it will be necessary to
increase slightly the hole spacing on the rf pcb to accommo-
date the collector, base and emitter terminations. It may also
be necessary to adjust the values of inductance and capaci-
tance associated with the pa stage tuning, and to this effect
provision has been made in the design of the pcb to permit
additional fixed capacitors to be included in the transistor
base and collector circuits.

To eliminate any parametric oscillation in TR3 and TR4
circuits, parametric traps (C16R8 and CI18R9) are associated
with both transistors. Inductors L3 and L5 are used instead
of rf chokes in the collector circuits and, while presenting
negligible damping at the operating frequency, they act as
short-circuits at the much lower parametric frequency.

A small proportion of the rf output is applied via a IpF
capacitance C23 to an rf monitor consisting of a diode
rectifier circuit (D1, R11, C24) and an external 0-1 milli-
ammeter M1. Test points (TP1 to TP4) are included in the
collector circuits of all four transistors to permit current
measurement during initial alignment, and any subsequent
checking. In operation TP1, TP2 and TP3 are short-circuited
by links and an external 0-1Q resistor is connected across

M1
t  O-1ma
1000

Fﬂ Aerial

BZY8EB-C10

o
To monitor
5 Mmelerswilcn

Mogd B A

12V
+12V

O Mog arver

S +12V

Fig 1. T0MHz transmitter circuit diagram
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Fig 2. Modulator circuit diagram
TP4, the value of this resistor being such that a 100Q Components list
milliammeter at M1 will have a full-scale deflection of 1A. ni e & el S pres
Thf: modulator (Fig 2) consists of t?vo ICs, a TAA263 pre- R2 15k0 RE,9 100 RIS 560
amplifier (IC1) and a TBA810AS power amplifier (IC2). The R2 8900 R10 010 R17 10
TAA263, which is a three-stage amplifier, was chosen simply R4 15002 R11,16 10002 RIS 390
because a circuit board incorporating this device was on :}; ;?2":‘0 alg i'%% R19 30

hand and was suitable for the dynamic microphone to
be employed. A single transistor amplifier could no doubt
be substituted for the ic as the modulator described has con-
siderable reserve of gain. If a single-stage amplifier is used
and gain is insufficient it can be increased by reducing the
value of the feedback resistor R15,

As the recommended operating voltage for the TAA263 is
7-8V the 12V supply is reduced to an acceptable level of 6:8V
by R14 and the zener diode ZD2. R12 is the collector load
resistor of the final transistor in the ic, with R13 applying
negative feedback between output and input of the device.
C26 is an rf bypass capacitor.

Output from the preamplifier is coupled to the main
amplifier through a modulation depth control RVI. The
circuitry associated with the TBASI0OAS is in accordance
with that recommended by the manufacturer and will not be
described here. Audio output from the modulator is applied
to the pa through an autotransformer T1, which has a step-up
ratio of 1:2, Again, this component was used because it was
available, but a transformer having a slightly higher ratio of
1:2:5 would give a better match between the 4Q output
impedance of the modulator and the pa collector impedance.

Modulation is also applied to the driver transistor through
awave-shaping circuit R18, D2 and R19, D3 connected across
the modulation transformer; the function of this circuit is to
clip the negative-going half-cycle of the modulation wave-
form applied to the driver, thus increasing the drive level to
the pa on positive-going half-cycles, which results in an
improved modulation waveform from the pa stage. Ferrite
beads with associated bypass capacitors are included in the
positive supply lead, and in the output leads to prevent rf
feedback into the modulator,

It should be noted that, if the modulator is tested as an
audio-frequency amplifier driving a loudspeaker with one
terminal earthed, then the polarity of C39 must be reversed
for this test.
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All resistors except R6, R10—4W carbon film,
R10 wire-wound.

R6—4§W carbon film;

RWV1 100k} potentiometer

C1,3,16,18 10nF C26 100pF

c2 1GDpF C27,30,36 100nF 100V mini

c4 10pF mylar

Cs, 10, 21 SQDF C28, 38 10nF

Cé6, 22 2 2nF Cc29 4-TuF 15V electrolytic
7,11 15 C€31,37 100uF 25V electrolytic

CS. 13,14 SOpF miniature c32 100..F 10V electrolytic

Cc19,20 air-spaced trimmers m B0uF 16V electrolytic

(o] pF 4TInF

c12,17 1nF feedthrough ms 1nF polystyrene (or

type miniature ceramic)

(=11 8-2pF c39 220uF 16V electrolytic

c23 1pF C40, 41,42 1nF

c24 3-3nF

c25 4TnF

All fixed capacitors are minlature 50V ceramics except those
described

TR1 BFX89 IC1 TAA263 ZD1 BZY88Ci0
TR2 BSX20 IC2 TBAB10OAS ZD2 BZY83CeVE
TR3 BSX61 D1 1N4148
TR4 PT4176B (TRW) D2,3 1N914

T1 Farnell T213 centre-tapped autotransformer

FB Ferrite beads FX1115

X1 35-13MHz HC25U 3rd overtone (for 70-26MHz)

RFC1,2 24t28swg enam on FX1898 ferrite bead

RFC3,4 2{t26swg enam on FX1115ferrite bead

L1 14t 28swg enam, tapped 2t, on Aladdin 7mm former, with
dust-iron core

L2 4t 18swg enam, Tmm diameter Tmm long

L3 5t 18swg enam, 7Tmm diameter closewound

Le 4t 1Bswg enam, 7Tmm diameter Tmm long

Ls 3t 1Bswp enam, Tmm diameter 8mm long

L6 5t 18swp enam, 10mm diameter 13mm long
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7.875" x 2.25" ACTUAL SIZE

- Ve PA
Earth modulation

Fig 3. Transmitter pcb track layout
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Fig 4. Top view of transmitter pcb showing location of components
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Constructional details

With one small exception, construction is on glass-fibre-
based pces. Double-sided board is used for the transmitter
rf section, and single-sided board for the rI monitor (which
in this instance is separated from, although it could be
included in, the transmitter board), the preamplifier and the
modulator proper. The exception is the modulation wave-
shaping circuit which is constructed on a miniature four-way
group board. No attempt has been made to miniaturize the
equipment.

The rf board measures 7-765 by 2-25in and the circuit is
constructed on a 0-125in grid. The track layout on the
underside of the board, and the position of clearance holes
in the copper on the topside of the board, are shown in
Figs 3 and 4 respectively. Connections to the power supply,
modulator output and test points are to pins made of short
lengths of 18swg copper wire, soldered to the relevant land
on the peb and subsequently tinned ; connections to the 30pF
tuning capacitors are made to similar pins. At various
points on the board I8swg wire is also used to connect the
upper and lower surfaces: after soldering, these are cut off
close to the copper foil. All pins at earth potential are
soldered to both sides of the board. Holes for the pins are
made with a No 56 drill, and adequate clearance around
these must be allowed before etching the topside of the
board. Holes for component leads are made with a No 60
drill.

;___ g I . 7
T Hole sizes..
st | A T v o, *A'.. 6BA
: " ' clearance
T " o rg'..5/32"
w 1 e !B__3/4___~ a._..a 33 dia
1 £ o 1€ ‘c...¥/8dia
14 3 =
| £ c c Bend up at 90°
| 2 - 2 on bend lines
,L -—1/8 o Material.. 20swg
72 &* H2 aluminium sheet

b el e —it—o % -
Fig 5. PA transistor heat.sink

The two feedthrough capacitors C12 and C17 are wired on
the underside of the peb to the lands adjacent to TP3 and
TP4 respectively. The two emitter connections on TR4 are
soldered to both upper and lower surfaces of the board. This
transistor is fitted with a heat-sink located on the underside.
The heat-sink (Fig 5) is fabricated from 20swg aluminium
(the length of the threaded stud on the transistor determines
the maximum gauge of metal that can be used) and is fitted
with a spacing washer to clear the underside of the board, to
which it is seccured with four 6BA bolts and nuts. With the
heat sink described the pa transistor runs barely warm, but if
powers in excess of about 6W are contemplated it might be
advisable 1o attach heavier gauge plates to the two wings on
the heat-sink and to paint it matt black. Clip-on heat-sinks
are fitted to TR2 and TR3.

Details of the rf monitor pcb are shown in Fig 6. This
circuit is also constructed on a 0:125in grid and the board
measures 14125 by 1'0in. Coupling capacitor C23 is connected
externally between the rf board and the adjacent monitor
board.
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1-125"x 1-0" ACTUAL SIZE
2holes mm——1I1
8BAclearance O O
S| cea: Monitor
[s—==. ) o ! e
Transmitter o4
Camr— l .
(a) (b)
Fig 6. (a) RF monitor pcb track layout and (b) location of

components

The microphone preamplifier and modulator boards
measure 1-7 by 1-Sin, and 3:2 by 2-3in respectively; both
boards are constructed on a 0-lin grid. The preamplifier
track layout and location of components are shown in Fig 7.
Underside and topside views of the modulator pcb are
shown in Figs 8 and 9 respectively. As with the rf board,
connections to both of these are made through 18swg wire
pins.

Details of the fabricated heat-sink for the TBAS10AS are
given in Fig 10. The two brackets which attach it to the ic are
made from lin 16swg aluminium angle, and the heat-sink
plate is made from 14swg aluminium sheet. The heat-sink as
described is probably over-generous for the low power level
at which the ic is operated and a simpler type could no
doubt be substituted. However, the only critical dimension is
the spacing of 0-65in between the two 6BA holes in the
brackets; this corresponds to the hole spacing in the tabs of
the TBASIOAS. A heat-sink for this ic can also be obtained
from Ambit International. Interconnections between the
various circuit boards are shown in Fig 11.

Alignment

It is recommended that for initial alignment the modulator is
not connected, and that a lower voltage, eg 9-10V, is applied
to the rf board. Correct frequency of operation should be
checked as each stage is adjusted. Alignment procedure is as
follows:

(1) With TP2, TP3 and TP4 open-circuited, connect a
milliammeter (SmA maximum) across TPl. Adjust the
dust-iron core of L1 for minimum current and then detune
slightly to one side of resonance. (Tuning about the resonance
point will not be symmetrical and the core should be set to
the side at which the current rise is more gradual.)

(2) Connect a milliammeter (25mA maximum) across TP2
and check that the resonance position of L1 corresponds to
maximum collector current to TR2. Connect a milliammeter
(100mA maximum) across TP3 and adjust C8 for maximum
drive to TR3.

Typical current readings with 12V power supply

Stage Current (mA)
TR1 (oscillator) 1-8
TRZ (doubler) 13:5
TR3 (driver) 2010 40
TR4 (PA) approx 500
IC1  (pre-amplifier) k!

IC2 (madulator)
quiescent 12
speech peaks approx 400
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Fig 11. Interconnection diagram
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Haoles 'A' 2 x 6BA clearance on 0:-85" centres
‘B' 4 x BBA clearance

Fig 8. Modulator pcb track layout

b =B = 3
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: 05"
'@' . 1.75"

4 holes 6BA clearance

9|

Lt
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2 holes 6BAclearance
Material... see text

0.875"
;o-s" _i

Fig10. TBAB10AS heat-sink

(3) Connect a suitable load to the transmitter output pins.
Connect a milliammeter (500mA maximum for initial
alignment) across TP4 and quickly adjust C13 and Cl4 for
maximum collector current to TR4. Should this be excessive
(eg more than 250mA at this stage) reduce the value of C14
until an acceptable level is obtained.

(4) Adjust C19 and C20 for maximum rf output,

(5) Apply 12V to all stages and repeat the alignment
procedure several times until maximum rf into the load is
obtained. This is necessary as due to varactor effect the
transistors are voltage-conscious. After alignment, TP1,
TP2 and TP3 should be short-circuited, and R10 connected
externally across TP4. Modulation may now be applied.

If required, C14 can be used as a drive level control to the
pa stage; a decrease in the value of this capacitance results in
reduced drive to TR4. 0
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Fig 9. Modulator—location of components

NEW PRODUCT

Wiring system from Zartronix

The "“Wire Distribution System" is designed to enable a
prototype circuit board to be produced avoiding printed
circuit techniques. Wiring is carried out with the use of a
special “Wire Distribution Pencil” which uses solderable
synthetic enamel wire (36swg BS3188). The point-to-point
wiring is retained by moulded “Wire Distribution Strips™
which are used for any desired integrated circuit packing
density. Two types of strip are available: one, a general
purpose moulding which can be used on all types of circuit
board (when used with a quick-set adhesive): the other,
designed specifically to press-fit into any board with Imm
diameter holes on a 2-54mm pitch matrix. The versatility of
the strips ensures that there is no restriction on size or type of
prototype breadboard used.

An introductory kit is available and this consists of WDS
strips and pencil, spare spool, ic leg deformer, circuit board
and instruction leaflet. Prices are: Intro-kit £5.60; WD
pencil £1.71, and WD strips (glue or press fix) £1.30.
All prices include VAT, with p&p 35p extra. These pro-
ducts are obtainable from Zartronix, 115 Lion Lane,
Haslemere, Surrey. 0
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Some experiments
with high-frequency
ladder crystal filters

by J. A, HARDCASTLE, G3JIR*

Part 3. Filters for transmitters and
receivers

Introduction

In this part, ssb transmitter filters are described and a set of
capacitor coefficients for a six-crystal filter is given, and from
this a seven-crystal, symmetrical receiver filter is derived.
Before describing these new developments some test results
on F6BQP filters [1] are reported.

FGBQP design

Three- and four-crystal filters (Fig 14) were constructed
using the same crystals as before, so the effect of changing
capacitor values and circuit impedances could be com-
pared. The components used were the nearest standard
values to those calculated from F6BQP’s formulas. Fig 15
compares the performance of F6BQP and G3JIR three-
crystal filters, showing how F6BQP has given a filter design
having a smooth passband (Butterworth filter), while the
G3JIR filter has a slightly better rate of cut-off at the expense
of some passband ripple (Chebyshev filter). Exchange of
skirt selectivity for passband ripple is a familiar feature of
filter design commonly encountered in LC filters. The degree
of ripple tolerable is a subjective decision and has not been
investigated during these experiments.

A graph of the four-crystal filter response is not included
because it is very similar in shape to the three-crystal filter.
It is 3dB down at 9,677-8kHz and 9,680-4kHz, and 50dB
down at 9,670-2kHz and 9,683-5kHz.

Lower sideband filter
A filter having few crystals has a distinctly asymmetric
frequency response (Fig 15) which can be accentuated by

X1 X2 X3 X4

R1 CfT cz2 c3 CdTI Cc5
1
3 1 T T [ .
i
Fig 14. Three- and four-crystal filters.
No of Filter RI R2 C1 C2 C3 C4 C5
crystals type o 0 pF
(a) 3 FEBQP 230 230 50 150 150 S0 —
(b) 3 G3JIR 350 350 75 150 150 75 —
(e) 4 F6BQP 310 310 25 100 150 100 25

*§2 Acacia Avenue, Huyton, Liverpool L36 5TP.
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Fig 15. Three-crystal filters. (a) FEBQP ; (b) G3JIR

shunting some, or all, of the crystals with additional capacit-
ance. This reduces their parallel resonant frequency, bringing
it closer to the passband and increasing the slope of the hff
skirt. In Fig 16(a) three of the crystals are shunted with
small trimmer capacitors adjusted to make the bf skirt as
steep as possible, while maintaining almost 60dB stopband
rejection.

Fig 17(b) illustrates the need for spacing out rejection
notches to achieve a uniform stopband. If rejection notches
are brought closer to the band edge, by further increasing
shunt capacitance, greater rejection is obtained over a
limited band, after which it steadily deteriorates. This
added capacitance causes some deterioration of If skirt
selectivity, but like remote regions of the hf stopband this is
not so important in an ssb transmitter, as in a receiver;
particularly if audio bandwidth is limited before the modu-
lator to reduce the width of generated sidebands.

Upper sideband filter
An upper sideband filter may be made as shown in Fig 16(b).
The passband is now controlled by the crystal’'s parallel
resonant frequency and the stopband by its series resonant
frequency. Because all of these crystals are of the same
frequency a single deep rejection notch is produced at
9,678kHz, after which the stopband deteriorates. The pass-
band in Fig 18(a) is 7kHz wide but in (b) it has been reduced
to 4kHz by adding shunt capacitors to three of the crystals.
Cé = ca
14p 21p

X1

B 600
xz
c1 c2 3 C
'1'255 'l'SGn '[50;\
= + s s o
{a)
C1 cz c3 Cd
gl & 8 & &,
LI 1

185K 2 %2 %3] x4
c6 c7 ce
5-8p 2.8p Biip
‘ o

Fig 16. SSB filters. (a) Lower sideband ; (b) Upper sideband ;
X1-X4 9,681 2kHz
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Fig 17. Lower sideband filter. o

(a) Without cq;. 7, 8; (b) With | ,F" i ™ TR [
L} ' 1 q I
10 b -
R
/ 1ML |
20 -/ ! a |
i [\ |
; . g L2t | \ .
Upper sideband filters need P:Bv — - 3 | T
to operate in a high impedance  § 3] | | b 13 |
circuit and great care hastobe g | | \ | ]
taken over screening to ensure ¢ | | x | |
a good performance. While @ | — “"*‘*“ T T 1
testing these filters it was s ! % | |
noticed that the buffet ampli- | \, L L
fier output circuit was slightly [ ] L A\ . [T
influencing the passband 80 i = B |
X ] '.,-l-'--_-
shape, so a 330Q resistor was | | | ! L | A i e T
connected in series with the | | | | [ 1 | ! |
input, to provide some iso- 9670 9675 9690 9595

lation.

Dishal filters

Since writing the two earlier parts of this article an important
paper [2] has been brought to the author’s attention, by
courtesy of G4CUE and G3VA. It describes designs for
upper- and lower-sideband filters, and gives tables of design
coefficients for Butterworth and Chebyshev filters.

Capacitor coefficients (Fig 19) for the six-crystal Cheb-
yshev design have been derived from this information.
These allow a filter to be designed without knowledge of the
crystal’s parameters, the only penalty being an inability to
calculate the filter bandwidth, and this must be found by
experiment; however, Figs 19 and 20 will provide a starting
point for future designs. Butterworth filters designed from
the data given in [2] were also constructed and tested
successfully,

In both designs components calculated from these
coefficients gave the required response shape without further
adjustment. Dishal gives more design coefficients in [3] from
which a wide range of filters may be designed.

20 9685
Frequency (kHz)

Seven-crystal filter

A symmetrical filter for a receiver may be made by adding
a shunt crystal (X7) to the Dishal filter (Fig 19). This is of
the same nominal frequency as X1 to X6 but its series
resonant frequency has been redvced by adding inductance
L1. This combination produces a rejection notch which can
be tuned by L1 to obtain the optimum If skirt response
(Fig 20(b)). Reducing the inductance increases the notch
frequency, steepening the If skirt, but if carried to excess
this will degrade the If stopband. Adding X7 increases the
passband ripple to 2dB but has no effect on the hf stopband.

Carrier oscillator

The series mode carrier oscillator circuit (Fig 21) was found
to have useful vxo properties. Crystals can be pulled over
the range 9,676kHz to 9,684kHz by tuning C1 and C2,
which is more than sufficient for it to be used for generating
either sideband. L1 was wound with 36swg enamelled wire,
on a %in diameter former with an iron-dust core. To ensure

= T g i ]
e = = |

S
b 2

n
[+]

W
Q

Fig 18. Upper sideband -filter.

(a) Without C8, 7, B; (b) With
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oscillation the dots indicating the start of each winding must
be observed.

Conclusion

If a single outstanding factor were to be chosen from all the
measurements which have been made it would be that it is
almost impossible not to produce a filter of some sort, if the
guidelines which have been given are followed. This should

Cl C4 C6 c9
x1 X2 X3 xa x5 X6 R2
330 4 150 450p450p: 150’5 145

x7
R1 IC? Icz Tv:':s IC? ICB
145 115p T~ 150p 150p 150p "T"115p
i T T T T .[
s . ‘ ‘ a o

O

Fig 19. Dishal filter.
X7 and L1 are an optional addition to produce a symmetrical
filter. L1 is 10 turns 28swg enam on }in diam iron-dust cored
former. X1-X7 9,681-2kHz.
€1, C3, C5, C7, C9: see text, capacitance depends on band-
width required. C2, C8 = 0-75C1

1 1
C4,6 = '1' .‘_ R1,2 = m
c2 C5
e e | e, | !
Jf o [ — = =
10 { - "\'
| [\
| / | ] Y

< f | \
8 [/ i V1
w 2 v
Al \
- /i \
5" 3/ 1 \ |
= TP ) ;n I \

S0 1

— A \
b
60 ,I/ : T i \.-
e BRI o T
70

77 78 5680 B1 B2
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Fig 20. Dishal filter. (a) Six-crystal filter; (b) Seven-crystal
filter
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Fig 21. Carrier oscillator
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be sufficient to encourage even the most hesitant to try to
construct their own crystal filters.

Another remarkable feature is the apparent lack of
attention this type of filter has received, both in amateur
and professional journals, and the author would be pleased
to be advised of any relevant publications known to readers.

Results of readers own experiments would also be rec-
eived with great interest.
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NEW PRODUCT

““Blob Board” prototype pch

The manufacturer of the S-DeC board has introduced a new
type of pcb, the Blob Board, which, it is claimed, will permit
the user to go from circuit diagram to completed board in a
short time and without the use of chemicals. The component
layout can be drawn directly on the Blob Board with an
ordinary felt pen, and the components are then laid out with
leads on copper strip. A few blobs of solder and the circuit is
complete. Components can be re-used and re-soldered, thus
facilitating amendments. All Blob Boards are roller tinned.
They are designed for the home constructor and prototype
engineer and are said to be normally half the price of
competitive boards. There are 12 different Blob Boards which,
between them, will accommodate all components from dis-
cretes to 1Cs.

One of the Blob Boards, showing a finished prototype

They are obtainable from P.B. Electronics (Scotland) Ltd,
57 High St, Saffron Walden, Essex CBI0 1AA, from whom
leaflets and further information can be obtained by sending
dn sae.
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swl news
Bob Treacher, BRS32525 *

WITH a very large mailbag to welcome in the first SWL
News of 1977, your scribe hopes that all readers have a
happy and successful year. With so much to squeeze into
the page this time let us not waste any further space.

1976 and 1977 Countries Tables

The 1976 table is complete and the new table from 1 January
1977 has started. Last year’s winner was Noel Phelps,
BRS35608, with runners-up Neville Spry, BRS17567, and
Keith Kerr, BRS35943. The leading A listener was Keith
Morrison, A8883,

The 1977 table will appear for the first time in the April
issue, and to enter a score in it is very simple, Keep a record
of all the countries heard on each band from 1 January until
31 December and submit scores only, not the list of countries,
before the deadline quoted in each SWL News. Participants
should use the RSGB Countries List, obtainable from
RSGB HQ (price 24p), as the basis for the entry.

Band conditions

From reports received, it would seem that we arc emerging
from the relatively poor conditions experienced during 1976.
Many correspondents report good openings on each of the
main bands. The 28MHz band has shown signs of life,
according to Robert Small, A8841, and Robert Montgomery,
BRS35397, who report VE2ZN/SU, 9G1JX, VPSHA,
ZC4AU and 6WBAAD, while 21 MHz has offered FR7BF,
YNIRWG, VS6GG, ST2SA and A4XGQ to numerous
reporters over recent weeks. The 14MHz band has seemingly
been favourable to the Pacific area, with FK8CK a new
country for Robert, A8841. Keith, BRS35943, reports
KG6RL (Mariana Is), KH6JD and KG6ADX. Conditions
on 7MHz around the Christmas period were affected as
usual by heavy broadcast QRM, but signals have been
reported from KC4AAC, FP§, JA, TGY, Tl, KZ, 3D2AQ
and the usual VKs and ZLs.

On the 3-:5MHz band, conditions have again been very
spectacular with much good dx to be heard. Between them,
Robert, A8841, Keith, BRS35943, Steve Collis, A8961, and
Neville, BRS17567, report KG6JIH, CRY9AJ, JAs, HC8RG,
VS6DO, YKIAA, W6, W7 and 5TS5ZR, as well as more
common dx countries such as HI, KZ5, ZF1, D4, HK, 6Y5
and KP4. Several SV stations have been heard on this band,
which has given many people an all-time new one. With their
almost total darkness the Scandinavians continue to hold the
upper hand, and several SMs and OHs have been heard
working FO8, VRI, 3 and 4, and KL7s. Good dx conditions
should prevail on 3-5MHz until early March.

The 1'8MHz dx scene is again monopolized by Dave,
AB312, and Noel, BRS35608. Dave's all-time score is now
49. The additions are VPODX, WAEV/V P9, ZC410, JA3ONB
and FGOCXV/FS7. Noel reports ZD8AA, 9Y4A, PJ3CM,

* 192 Rochester Way, Eltham, London SE9 6LH,
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1976 Countries Table—final positions

Station 10 15 20 @ 80 160 Total Mode
BRS35608 n 158 200 176 116 48 M cw
BRS17567 76 in 235 1z 146 " 752 ssb
BRS35043 76 172 26 13 153 17 47 ssb
ABB83 50 142 218 82 18 0 608  ssb
ABSN 66 124 187 a7 84 24 5a2 ssblcw
AR32 31 127 169 83 e 36 564 ssbiew
ABB49 63 122 180 5 93 12 545 ssb
BRS32286 58 121 155 a7 92 0 473 ssb
BRS33823 20 a2 147 59 &2 17 426 sshjew
BRS35454 14 164 61 ™ 7 424 ssb
Agg 37 B3 194 33 59 0 an ssbjew
A9123 0 L] 148 k1] 64 15 388 ssbfam.
ABBOS 36 89 107 43 63 11 365 ssb
ABGE1 12 7% 148 2 55 9 357 ssb
ARIT2 10 54 134 48 38 3 287 ssb
Agion a7 58 128 33 0 L] a7 ssb
BRS36208 il 68 115 35 a 1 281 ssbjow
BRS36842 2 10 147 6 20 1 186 ssb
A9199 10 24 L1 14 L] 1 104 ssb
A 3 16 4 5 12 0 ki ssh
All-time Countries Table
Station 10 15 20 40 80 160 Total Meode
BRS17867 228 257 300 122 200 16 1,132 ssb
BRS35043 139 227 260 m 0 17 1015 ssh
AB312 70 184 208 138 165 48 834  ssbjcw

CO2JA, C5AZ and ISOLYN, Dave was hoping to add 8P6
and CE to his all-time list as a result of dxpeditions
supposedly active around Christmas.

QSL reminders

Belated New Year greetings are sent from our QSL sub-
manager Dave Borne, G4CYW. Dave comments that too
many of the envelopes he receives are too large to fit his
filing drawers without folding, and some are too small to
accommodate cards without folding the latter. The optimum
size is 18 by 12cm. Some envelopes are excessively stamped
and consequently take a long time to fill; Dave's advice is
to put only 64p on the envelope, which will guarantee 15
cards each time. Anyone not wishing to wait this long should
mark their envelopes “Wait 5", for example. Dave would
also appreciate notification of a change from A to BRS or to
being licensed. This enables the swl callsign to be closed but
at the same time enables any ‘‘straggler’” cards to be for-
warded. Newer members should note that it takes at least
six months for a return card to arrive, so patience is required.

Other news

Crosbie Rodgers, BRS32286, writes in his capacity as
secretary of the Dumfries & Galloway R&EC. The club
has 34 members and separate RAE and electronics classes
have been organized. Your scribe is delighted at the progress
made on this venture, and is pleased to take a little of the
credit! It is hoped that the club will continue to thrive.

Ray Williams, BRS6072, is an swl of long standing who is
extremely interested in vintage radio equipment. Ray owns
over 25 vintage sets dating back as far as 1922 and has
appeared on BBC TV’s Nationwide programme with his col-
lection. Ray is interested in obtaining a **Bandscanner™
receiver which was made by a firm from Poole who are now
out of business. Much searching has not brought one to light.
Anyone with information about this model should write to
Ray at 204 Dysart Road, Grantham, Lincs.

Neville, BRS17567, has recently been visited by ZLIBD
and treated to a splendid slide show of the latter’s Hamilton

(Conlinued on pi131)
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—— technical
topics

—— Pat Hawker, G3VA

ERHAPS it is true that most amateur transmitters and

receivers are now factory built, but that does not mean
there are no technical projects left for home construction and
experimentation: antennas, antenna matching units, keyers,
test equipment, ancillary units ete. The surprising feature is
how often a fresh look at some aspect of radio communica-
tions suggests that we all tend to become too bound by
ingrained attitudes and conventional beliefs that turn out to
be nothing more than long-established fallacies: for instance
that by definition any mini-beam is only a compromise that
can never hope to compete successfully with a full-sized array.

Mini-beam ideas

In TT (December 1976) several ideas were presented on
adapting the VK2ABQ X-beam principle to form mini-
beams; and indeed even the full-sized VK2ZABQ tri-band
X-beam can be thought of as a form of compact beam with
its turning radius of only 12ft. By coincidence, just before the
December issue reached your letter boxes, a note was re-
ceived from Les Moxon, G6XN, describing some recent
investigations into mini-beams using the basic VK2ABQ
approach, but in a rather different way. Subsequent corres-
pondence has also highlighted his firm belief that it should be
possible to develop “no-compromise™ mini-beams that need
be at no real disadvantage to full-sized units; and indeed,
since they may often be raised to a greater height without
becoming a major engineering operation, should often be
capable in practice of out-performing their bigger but less
tall brothers.

G6XN writes: “I am now confirmed in my belief that a
mini-beam does not have to be a ‘compromise’, and this is
very important if I am also right in thinking that many
amateurs have lost interest in dx operation (or never acquired
it) because they believe that without a big beam they cannot
be competitive.”

G6XN admits that hitherto two-element mini-beams have
not given too good an account of themselves; yet he points
out that it should not be necessary to lose more than 2dB
compared with a quad or 3-element full-sized Yagi at the same
height. This basic 2dB is made up of 1dB loss due to the use
of two rather than three elements (and if this seems very
little to lose refer to G6XN's excellent analysis of *‘Gains and
losses in hf aerials”, Radio Communication December 1973
and January 1974), and 1dB from tuning the beam for
maximum (nominal) front-to-back ratio rather than (as
should be done for a full-sized beam) for maximum gain
(this is necessary to avoid paying too heavy a price in terms
of bandwidth).

The gains from consideration of environment and height
(ie getting the antenna well up in the clear) can more than
compensate for this modest loss of 2dB. G6XN suggests that
we must all be extremely careful in accepting any trade-off of
fundamental gain for practical advantages, since otherwise
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one could end up with no real performance at all: and he
urges that —2dB (compared with a properly designed and
adjusted full-sized array) should be considered as about the
right place to draw the line if top dx performance is to be
achieved. But note that this implies that it should be possible
to obtain approximately 4dB forward gain from a light-weight
mini-beam, compared with the 6dB *‘gain barrier” for most
rotary hf beams.

Then again most people using big beams insist on feeding
them with coaxial cable. G6XN writes: *“There is an average
of 1dB (and a lot of money) to be saved by not using coaxial
cable feeders. Again, with a mini or any other two-element
beam, there is also a lot to be gained by driving both elements
in a way which allows fine tuning to be carried out in the
shack. This overcomes the problem of reduced bandwidth,
although it requires two feeders and some skill on the part of
the user.”

Two open-wire feeders, brought into the shack, can offer
the following advantages:

(1) Instantaneous beam reversal (a very useful operational
feature that also more than halves the average time spent in
beam turning).

(2) Beam becomes tunable from the shack and the beam
reversal feature makes tuning very easy : one tunes for null on
the receiver and then operates the reversing switch.

(3) Instantaneous reversal also provides a simple check on
beam performance.

(4) Less than 180° rotation is needed and this allows simp-
ler and cheaper methods of beam rotation.

(5) Interference can be nulled out.

A further very important practical advantage is that it no
longer becomes necessary to ““tune up’ the beam with the
elements close to the ground, with the problem of having to
allow correctly for the effect of raising the antenna. Some
ideas for remote tuning of quad antennas, based on an
article by W6AJZ, were given in TT (July 1973, reprinted in
ARTS), although in this case only one element was so tuned.

Although G6XN has not yet applied the full two-feeder
tuning system to a mini-beam he feels it could represent
perhaps the single most important step towards the produc-
tion of a real competitor to the big beams.

A “neutralized” VK2ABQ mini-beam

In his own approach to the VK2ABQ mini-beam, G6XN has
adopted a novel “neutralizing”™ technique to overcome the
**double-humped” response brought about by what in effect
is a pair of high-Q circuits tightly coupled by end capaci-
tances, making it very difficult to obtain anything like equal
element currents at the same time as correct phasing. It is not
intended, this month, tc explain this system in detail as it is
still in process of being tested; however, the basic arrange-
ment is shown in Fig 1. Preliminary trials on 14MHz are
most promising and appear to open up other applications
for antenna-element neutralizing.

In adopting the VK2ABQ approach, G6XN is convinced
that to make an element as small as possible without adding
lossy components (eg the loss resistance of loading coils) one
must *‘end load" and the end-loading must be confined within
the space enclosed by the radiating elements (as for example
in the capacity hat loaded mini-quad described by G3YDX
in Radio Communication, October 1976) and that this can
usefully be done with “bent-over ends”.

G6XN considers the VK2ABQ tri-band mini-beam (Fig 5
of December 1976 TT) could be a serious contender in the
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Fig 1. G6XN's neutralized form of the VK2ZABQ mini-beam

for 14MHz which has been tested at a height of 55ft with

highly promising results as a "‘no compromise' mini-beam

fully competitive with furlll—_sif::d arrays at rather lower
eights

search for high-performance mini-beams. While this might
seem deliberately to increase (rather than neutralize) the
capacitive coupling between the elements, nevertheless both
techniques appear to be making deliberate use of capacitive
coupling to create the *‘equal current™ situation required to
achieve good back : front ratio. On the other hand, the
VK2ABQ approach will have a lower radiation resistance
than the G6XN neutralizing technique and this means either
less bandwidth or some sacrifice of gain (consistent with
VK2ABQ's claimed 3dB forward gain), and greater wire
diameter to achieve similar efficiency. Conversely, for similar
results it should be possible to reduce the dimensions of
the G6XN beam still further.

Clearly there is still a good deal of room for further
investigations involving the use of two separate feeders to
provide remote tuning, and in these notes I am briefly out-
lining only some of the many interesting points made by
G6XN, although [ hope to return to this subject before long.

One point made by G6XN is that he cannot believe that
VK3HP's TMHz version of the VK2ZABQ beam (Fig 7 of
December 1976 TT) can possibly resonate at 7MHz since the
two 300Q wires will tend to resonate as a single conductor
and not as (2 x 17ft 5in) + (4 x 8ft 8in), ie 69ft 6in of wire.
This might be worth checking since, rather curiously, in a
subsequent issue of Amatenr Radio VKSHP has described in
detail a quad antenna based on the same form of folded
element, so somehow he seems to have found the technique
workable. 1 wonder if any reader has tried the idea and would
care to comment,

Before leaving this fascinating subject of getting quarts out
of pint bottles, one further general point made by G6XN: the
importance of wmet securing wires directly to bamboo
spreaders. Since such elements have low radiation resist-
ances, they will have very strong electrostatic fields, and
bamboo is a very bad insulator when wet. He uses polythene
line (as thin as possible) exclusively for antenna insulation,
and the corners of his elements are secured to radial ties, the
spider being bowed to provide tension and clearance.

TVI statistics

It has been our practice over a number of years to include in
TT a digest of the official annual report on radio interference
complaints compiled by the Home Office Directorate of
Radio Technology, although it is recognized that many cases
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of interference are not reported to the Post Office for
investigation. The 1975 figures unfortunately did not become
available until quite recently and must already be con-
sidered history rather than news.

Generally the whole trend of interference to radio and
television broadcast reception continues downwards, with
the number during 1975 down by 71 per cent to 39,050
cases, representing 44,499 complaints; roughly half the totals
of 10 years ago. However, it is worth noting that interference
te Band 2 vhf/fm radio was 23 per cent up, and this problem
has doubled in the past five years (reflecting more use of vhf
and vhf stereo by listeners 7). On tefevision, the changeover to
uhf reception by most viewers and the larger number of uhf
television stations giving improved coverage in many areas
appear to be the main factors accounting [or the downward
trend. It is interesting to note that even now Band 1 tele-
vision continues to be the service most affected by interfers
ence, although used by only a small minority of viewers.
Indeed, the figures suggest that interference levels from If to
vhf are not really getting any lower, as they did in the vears
immediately following the introduction of regulations
affecting domestic electrical appliances in the mid-'fifties.
Perhaps more stress needs to be put on suppressing electrical
interference at source.

The interference source officially listed as *‘radio trans-
mitters, amateur stations only™ is analysed over a number of
years in the accompanying table.

1968 1969 1970 1971 1972 1973 1974 1978
48 28 38

LW/ MW 55 56 61 75 3
Band 1 725 B21 630 467 462 320 140 82
Band 2 34 44 40 44 55 58 7 84
Band 3 319 492 394 300 306 221 108 42
Band 4/5 12 26 65 173 348 488 480 487
Mobile 12 17

6 1 4 5 15 12
Totals 1,151 1,442 1,161 1,027 1,242 1,169 886 785

Bands 1 and 3 are used for 405-line television (vhi); Band 2 is used
for vhi/im sound broadcasting; Band 4/5 is for 625-line television
(uhf). Mobile refers to the public authority and commercial mobile
services.

It is interesting to compare the UK experience with that in
the USA where the vast majority of tv reception continues
to be on vhf and where the enormous growth of citizens band
operation has had a big effect. Richard J. Harris, G30TK,
has drawn my attention to an article *FCC swamped with
complaints as sources of rfi/femi increase” (Electronic
Design 20, 27 September 1976). This reports that of some
100,000 complaints (and the figure is rising) made annually
to the FCC of interference to domestic entertainment
equipment, some 87 per cent involve 27MHz cb transmitters,
This is one reason why the FCC is making strong efforts to
force ¢b manufacturers to reduce the spurii and harmonic
outputs, including those from receiver oscillators and some
of the various heterodyne-type frequency synthesizers.

But the article makes it clear that FCC is also adopting a
new philosophy: not to consider that the transmitter is the
sole villain. They are pressing for regulations that will force
all equipment manufacturers to make consumer equipment
less susceptible to rfi/emi: and to do this as an integral part
of the design rather than just as an afterthought when the
problem arises.

There is little doubt that much of the present problem on
both sides of the Atlantic arises from the susceptibility of the
af stages of receivers and hi-fi audio equipment to strong rf
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fields; here the “*blame’ should not be placed on the trans-
mitter but on the domestic equipment.

High-power transmission-line transformers

Those who believe that the days of the lone investigator and
home research projects are almost over should consider the
implications of the six-page article *Broadband matching
transformers can handle many kilowatts™ by Jerry Sevick of
Bell Laboratories in Electronics (25 November 1976). This
reports the discovery that broadband transmission-line
transformers can have efficiencies much higher than anyone
suspected, so that—for example—a broadband antenna
matching transformer of this type and wound on only 1-5in
diameter cores “‘can handle 800W without flushing™.

Now Jerry Sevick is a professional engineer: but he is also
W2FMI and author of many QST articles on using vertical
antennas with really effective, multiple-radial ground planes.
And it is clear that his work on transmission-line trans-
formers stems directly from his amateur rather than his
professional activities; indeed his use of such transformers
for matching short vertical antennas was originally reported
in QST (January 1976); an article also memorable for
showing that a garden sunshade can make an effective top-
loaded ‘“‘umbrella’™ antenna.

As noted in 7T (August 1976) the distinguishing feature of
any transmission-line transformer (tlt) is that the windings
are composed of two conductors carrying equal and opposite
currents, similar to the “go™ and “‘return” currents in a
balanced transmission line, so that the net magnetizing
ampere-turns in the core is theoretically zero. TLTs are
already widely used in double-balanced mixers and modu-
lators and increasingly for matching networks in transmitters,
but W2FMI's work appears to open up new applications
such as matching high-power transmitters to low or high-
impedance antennas. While most TLTs are wound on toroid
or variations of the toroid-type cores (see T'T, August 1976,
for references to shape factors), W2FMI points out that

14+12 Ia
t-i- 3 4 +T +
V1 Va
Rg l £ _L
e -_—
+ B BE R T o Yo RL
eg VI:.

Fig 2. Basic transmission-line transformer and capable of

broadband operation in both toroidal and rod form. This is

the popular 4:1 unbalanced-to-unbalanced form using two

wires of equal diameter closely wound around a magnetic
core material
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ground and terminal 6. Tapping off the top winding (terminal
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good results can be achieved with rod-type cores, or (over a
more restricted frequency range) even using air-core formers:
see Fig 2. It is mainly at the low-frequency end of the range
that the performance of the toroid becomes clearly superior,
Fig 3. In such transformers relatively few turns are needed.
The original experiments used QI ferrite material but
W2FMI suggests that there is still room for further investi-
gation of core materials for applications involving powers cf
over 1kW,

Perhaps the biggest problem in using this technique is that
of achieving large step-down or step-up ratios (a problem
discussed in the August 1976 notes). W2FMI has, however,
shown that taps can be used to provide a variety of imped-
ance transformation ratios: Fig 4.

I1+I2
—

Fig 4. Response curves of transmission-line transformers. All
units arranged to provide 4:1 impedance ratio to match 5002
transmitter to 12'501 antenna. The tightly-wound transmission=
line windings use 14 gauge enamelled wire on cores of the
materials indicated as solenoids or toroids

As an example of the application of these techniques
W2FMI includes a photograph of a 1-8/4(3-5)/7MHz
matching unit suitable for use at powers up to 1kW with a
29ft vertical antenna with 13t capacity hat and comprising
two transmission-line ferrite-rod transformers; this appears
to be a modified version of the matching unit described in
QST (January 1976). The antenna is resonated using
powered-iron toroids at low frequencies and by a variable
air-dielectric capacitor at high frequencies.
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In the tlt, W2FMI has shown that the core’s role is Lo pre-
vent shunting currents at all frequencies and never to couple
energy, except at the very lowest end of the range. Other
broadband matching devices—whether networks of capaci-
tors and inductors or conventional transformers—have
smaller bandwidths and lower efficiencies; high ohmic loss
characterizes inductors of the size needed at low frequencies,
and high core loss is a usual feature of conventional trans-
formers, reducing their efficiency and limiting power handling
capabilities.

So the high-power tlt maiching technique appears to be a
very promising technigue both for amateur and professional
applications. One of the TT readers who drew this to my
attention was Gian Moda, [2SWX.

Frame receiving antenna
On several occasions we have mentioned briefly the use of
simple frame antennas, with single-turn coupling coils, for
dx reception of medium-wave broadcast or 1-8MHz stations.
Each time enquiries have been received seeking further
constructional details, although these are not particularly
critical. As such a design has recently appeared in Elec-
tronics Australia (October 1976) the opportunity is taken of
reproducing it: Fig 5.

About 100ft of plastic-covered wire (about 22swg) should
be used for the main winding and this should be wound to a
whole number of turns; if it will not tune to 2MHz with
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Fig 5. Constructional details of loop antenna for operation on
medium waves and/or 1-8BMHz and capable of providing deep
null on interfering signals (Efeclronics Ausiralia)
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seven turns, take one off and try again. Seventy-ohm coaxial
cable can be used instead of 300€2 balanced feeder to the
receiver, but aim at making the windings and general
construction as symmetrical as possible since the depth of the
rejection null depends on the electrical balance. Tune in
signals on the receiver, peaking the antenna tuning control
and adjusting direction of loop for maximum pick-up or for
maximum rejection of interference.

Coaxial connectors for gigahertz

Ed Oxner of Siliconix (who has been very busy recently
preparing articles on the attractive new V-mos power
MOSFETS such as the VMP1 and VMP4 devices) was interested
to see the brief reference (T7, October 1976) to the need for
accurate impedance matching in coaxial rf connectors when
these are used right up to the gigahertz region. Many years
ago he designed a new coaxial rf connector for the US Signal
Corps, which proved to be the predecessor of the many
miniature connectors, although his own design is no longer
in current use.

06" :
Drilled to accept r——'_:t?/,/// AL LA ALL,

centre conduct Or = te—— =
of miniature =2 — 4 -

I,

coaxial cable - ;%y/’///// 7z
uees|u

Fig 6. Ed Oxner's system of adapting coaxial connectors for
operation as precision units into the microwave region

But it employed a basic design concept which may well still
be pertinent; a scheme that allowed the connector to provide
good performance in the microwave region. This concept can
still be applied effectively to present-day BNC connectors. A
small lathe could, he believes, “crank out’ the small adaptors
by the truckload. Using the type of adaptor shown in Fig 6
he has found that a modified UG88/U with mating connector
will provide a vswr of under 1-:3:1 up to beyond 6GHz.

Building penetration with hi

In TT (July 1976) very brief mention was made of a 3MHz
ssb  hand-portable communications system (“Figaro™)
developed by Plessey for the fire service and intended for
communicating with firemen inside buildings and basements,
and successfully used underground in the Moorgate tube
disaster in 1975, The base station is set up at the scene of the
fire or other emergency so that the range is often very short
but can nevertheless involve large path losses because of the
screening of reinforced concrete and/or the problem of
getting the signals down into basements. An article outlining
the design approach and the propagation problems (“Figaro
—fireground communications in a highly-screened environ-
ment™ by S. V. Judd, Systems Technology, June 1976) has
been brought to my notice by Brian Castle, G4DYF.

A series of trials carried out in the lower basement of the
Home Office Communications Headquarters building at
Harrow showed that a 90MHz, 5W transmitter with a »/4
whip antenna in the doorway of the main building produced
no detectable signal in the basement of the reinforced
concrete building some 17m below ground level. This led te a
study of the factors involved in choosing an cptimum
frequency for such applications.
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Fig 7. Fibreglass paddie for G3GJX keyer. The paddle knob consists of two slider pot knobs cemented back to back with
bright end-trim removed from one

There are four major “‘trade-off” considerations: path
attenuation at different frequencies: antenna size and
efficiency versus frequency: noise distribution versus fre-
quency; practical size and weight versus transmitter power.

The studies covered frequencies from 16kHz to 100MHz,
and it was determined that on the basis of path attenuation,
noise and portable antenna performance, the only real hope
for a system capable of working under such conditions was
in the frequency range 2 to 8MHz.

It was considered particularly important to achieve
maximum possible performance from the portable antenna
which had to be such that it would not impede the fireman in
his work (whip antennas were ruled out by the Home Office
on grounds of weight and compatibility with the other
equipment carried or worn by firemen). The system finally
adopted was a small loop antenna stitched into an overall and
enclosing an area of 0:75m?. The efficiency of such an antenna
(disregarding body losses) is proportional to the third power
of the frequency and it can be shown that for a fixed fre-
quency the efficiency is proportional to the third power of the
diameter, or to loop area to the power of 3/2. It is thus
important that such a loop should enclose as great an area as
is feasible.

S. V. Judd believes that a loop is in fact the most efficient
3MHz transmitting antenna that can be worn unobtrusively.
A Im vertical whip would need so much inductive loading
that very little power would ever reach the antenna clement,
let alone be radiated. The small loop is resonated with
relatively lossless mica capacitors, and the bandwidth is
sufficient to radiate any of three channels within a spread of
60kHz, with a loss of only 1dB on the two outer channels.
For the “*base™ station a loop Im in diameter and made of
4-8mm aluminium tube enclosing an arca of 0-6m* was used
in the first trials; and for the final “*duplex’ system two loops
at right angles, enclosed in fibreglass tubes with spring hinges
to allow it to be folded for transport, measures 0-76m by
0:15m diameter.

The use of hf transmitting loops attracted a good deal of
interest among amateurs a few years ago, following their
adoption by the US Army (see ART) and were shown to be
quite effective provided that the resistive loss is kept as low as
possible by using copper or aluminium tubing (or the outer
braid of coaxial cables as suggested by G6NA). S. V. Judd
reports that the adoption of this approach plays a major role
in the success of the Figaro system.,

The very compact portable transceiver unit is based on the
SL600 series of integrated circuits (with age, vogad and
vox) built inte a sandcast alloy casing 228 by 190 by 38mm;
this casing also contains the 12V, 1:2Ah nicad battery and
the antenna tuning circuit and is capable of some 10W p.e.p.
ssb output. The base station has about double the output.
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It is interesting to find hand-portable transceivers reverting
to low hf operation after so many ycars in which the trend
has been to ever higher frequencies. 1 recall the old US
Army SCR536 hand-portable units of the 1944-5 era; these
operated between 3 to 6MHz with an urban range of around
a hall-mile, using the old IRS, 354 range of miniature
battery valves.

G3GJX keyer ideas

In the September 1976 issuc of Radio Comnmutication (pp
600-3) Brian Grist, G3GJX, described A fourth generation
cw keyer using cmos ICs™ representing a modern yet low-
cost approach to the construction of a very practical keyer.
He has recently sent along two useful follow-up ideas which
can be applied to this and possibly other keyers: a fibreglass
paddle: and a “touch™ paddle. He writes:

“The fibreglass paddle shown in Fig 7 is etched in regular
double-sided pcb material; it is casy to make and a vast
improvement on the usual hacksaw-blade key paddles. The
fibreglass is resilient without excessive springiness and the
inherent damping prevents bouncing. The paddle itself is
made from a pair of slider potentiometer knobs cemented
back-to-back (most component catalogues present a choice.
including brushed aluminium knobs that can look quite
smart!).
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Fig 8. Add-on touch paddle for the GIGJX cmos (September
1976) keyer using CD4093 (quad two-input NAND schmitts). R1
and R2 should exceed 20M(} (see text)

The touch-paddle alternative of Fig 8 is also practical. R1
and R2 can be 20MQ or more to provide adequate sensitivity.
For those lacking the softness of youthful fingers (like me)
the paddle works best if the touch contacts are raised rather
than flat. A matrix of Veropin heads in 0-1in pitch board is
good, but interleaved pcb tracks are likely to prove dis-
appointing.”

Constructional details for both these ideas are given in the
illustrations.
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Temperature stabilization of vfo
A. K. Langford, G4ARY, comments on the suggestion by
P. J. Horwood, G3FRB (Radio Communication, November
1976, p827) that temperature stabilization offers a useful
approach to increasing the stability of vros. He writes:

“I have been working on these lines (when time permits).
T began testing a voltage-controlled vfo using a transistor-
array integrated circuit and found it had a poor temperature
coefficient but was linear over a wide range. So I decided to
stabilize the temperature using one of the transistors as an
‘on-chip’ sensor: Fig 9. The thermostat and vfo were all
mounted on one side of double-copper laminated board and
the power transistor ‘heater’ bolted to the other side. This
board was then sandwiched between layers of polystyrene
foam for testing, with only the light emitting diode (led) and
10-turn potentiometer mounted externally.

+V

TR3 and IC2 cases

in thermal contact \

Vref -E___ 1c2

vCo

TR3
Heating
element

Level
shifter

>

Temp amp

TR1iand TR2 -
Qutput butfer

Fig 9. Volitage-controlled variable frequency oscillator with

on-chip thermal stabilization. IC1 level shifter; IC2 vco; IC3

temperature amplifier; TR1, TR2 output buffer; TR3 heating
element (G4ARY)

“1 do not have a counter to measure exactly the frequency
drift, but frequency stability was found to be good after an
initial ‘burn-in’ period; but there was a problem of short-
term cycling due to the low thermal capacity of the copper
foil and power transistor, and 1 intend to rebuild the board
to improve this.

“Although the idea is sound in principle, a low temperature
coefficient vfo should be used. 1f good thermal insulation is
not used and/or a poor thermostat circuit with large hystere-
sis then the vfo may prove to be worse for the addition of the
‘oven’.”

Reducing power drain of relays

Two ideas for using 24-26V surplus relays on 12V supplies
were reported some time ago in 77T (February 1973) and
ART5. A modified version of one of these techniques turned
up recently in Electronics (9 December 1976) but this time
primarily as a means of substantially reducing the power drain
of the relays. John R. Nelson points out that useful power
saving can be achieved in this way with battery-operated
equipment, taking advantage of the fact that a relay needs
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Fig 10. Operation of a 26V relay from 12V supply
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1N40O 7000] 26V relay

only about half of its nominal voltage during hold-in, prov-
ided that it can be given a boost during pull in. By using a
transistor to switch in voltage from a charged capacitor the
necessary extra voltage can be provided just when itis needed.

The system, Fig 10, is based on the non-polarized electro-
Ivtic capacitor which is initially charged to 12V through R1
and R2. Closing the switch applies 12V to the relay coil and,
at the same time, turns on the transistor, thus dropping the
positive side of the capacitor to earth. This effectively forces
—12V on the other side of the capacitor, putting some 24V
across the relay coil which then pulls in. Once the capacitor
has discharged through R2 and the relay coil, approxi-
mately 7V remains across the relay coil and this is sufficient
1o keep it energized.

The circuit as shown is intended for 26V relays having coil
resistances in the region of 1,000}; to suit the requirements
of different relays the value of R2 may have to be adjusted.

The capacitor should be a non-polarized type since there
will be a reverse voltage across it whenever the relay is
energized. Should power to the circuit be interrupted the
switch must be opened and closed to reactuate the relay. A
diode across the coil protects the transistor from transients.

SWL news
(Continued from p125)

QTH. Neville's new year resolution was to leave 3-3MHz to
the “nut cases, whistlers and blowers™ who spoil people’s
enjoyment of the band. Strong words indeed, but one hopes
the powers that be will catch up with the people concerned.

There are three new correspondents this time: Dr H.
Squance, BRS37884, uses a JR500S with a delta loop at
130ft; Bob Taylor, BRS36842, uses an NCXS3 with four
crossed dipoles situated in the loft—he started listening on
1-8MHz but in recent vears has tended to concentrate on 14
and 3-5MHz; and Stephen Casey, A9107, who lives near
Manchester and uses an FR30B with several long wire
antennas and an inverted-V.

Readers will note the appearance of the all-time table
which has received some support. This will be republished
in the June issue.

Correspondence is also acknowledged from As 9123, 9199
and 8808, and BRS36625.

The deadline for the April issue is 3 March. (|
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—— microwaves

—— Dain Evans, G3RPE *

Operating news

In a letter to G8DEK, SM4ETO has given details of his
2:3GHz equipment which will be of wider interest. He uses
a crystal-controlled driver on 384MHz with the Mullard
BGY22/BGY23 combination to produce 10W at this
frequency. The output feeds a varactor tripler which gener-
ates IWat 1,152MHz, 2,304MHz is generated by a WA9SHUY
doubler (Ham Radio December 1975) using a 2C39BA triode
with 630V on the anode. The 8:5W of output obtained
corresponds to a gain of 4-5dB, which confirms the per-
formance reported by WA9HUV and which some UK
amateurs have found difficulty in reproducing. On the
receive side, he uses a BFR91 preamplifier to a Schottky
barrier mixer with the local oscillator on 2,160MHz.
SMS5DJH and SMSCCY are given as the only other stations
on this band.

SMJ4ETO is also active on 1,296MHz using a 300-400mW
cw/ssb exciter followed by a multistage lincar with two
2C39s or 7289s in the final stage. During the summer when
operating his club station SK6AB from Gothenburg he
worked G4BYV, G4BEL, G3LQR and G3DAH, and also
GMSBJF for the first GM/SM on this band. He has a small
transceiver for 10GHz, a band he shares with SMGAYS and
SM3CCY/SMSDJH. For the record, Swedish microwave
allocations are at 1-3, 2-3, 5-6, 10 and 21GHz.

VK2AHC (ex G3BAK) continues to pioneer the micro-
wave bands in his part of the world and (most important)
continues 1o write up his experiences for the benefit of
others. His articles in Electronics Australia for May-August
1972 and for July 1976 contain a mass of information on
what goes wrong and how to put it right and are well worth
reading. He now has crystal-controlled equipment for
3:4GHz which employs a X6 or X8 multiplier from the RCA
RM47 modules which are used to generate about 10W of
drive at 400 to 600MHz. He is anxious to test this new
equipment over the 240km path he covered some time ago
on 2-:3GHz and which will probably set a new VK record.

A letter from Rolf Backstrom, OH2BEW, notes that “‘we
have now started our 10GHz campaign here in Finland with
good results.” We await details with great interest. Rolf has
now been made the microwave manager of SRAL.

Interest in 10GHz in this country still remains at a very
high level, of course. G3IMWY and G3NMY are now active
on 10-1GHz frem Cromer (AMO07J), North Norfolk, using
Gunn oscillator transceivers based on the GM30XX
approach. Both stations naturally are well sited for working
paths over the North Sea. Schedules can be arranged any
evening at 1900 or 2100 on |44:17MHz ssb. G3PFR’s
appeal in the November Microwaves to others in the Liver-
pool/Manchester area who were also interested in 10GHz
produced the following callsigns: G4DRX near Stockport
(also active on 3-4 and 5-6GHz), G4DDK, GSHGF and
G8KNX at Stone in North Staffordshire, and G4FDL and
others in the Warrington area. G3PFR and G4DDK have a

* 4 Upper Sales, Chaulden, Hemel Hempstead, Herts.
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Fig 1. Paths over which the 10GHz beacon GB3IOW has been
heard

schedule each Thursday at 2200 on 144-19MHz ssb which
others are welcome to join. As has been mentioned before,
the frequency of 144-33MHz has been suggested as a
preferred frequency for microwave talk-back and nets and
is already being used for these purposes.

Beacon news

The new 1,296MHz beacon GB3AND is now operational. It
is sited 93m asl, 17m agl, at Andover, 50km north of South-
ampton, at ZL63B NGR SU379466. The beacon is entirely
solid-state and generates SW erp when used with its omni-
directional 4-stack slot array which has a gain of 6dB. Its
frequency is 1,296-87MHz and it is keyed at 15s intervals,
Reception reports would be welcome and should be sent to
G3PYB or GS8ADM, QTHR. A proposal for a 1,296MHz
beacon on Emley Moor has been received and is being pro-
cessed. G3TQA is the contact.

Fig 1 indicates the coverage of GB3IOW as compiled by
G3JHM. Much of the north coast of France may be within
its range under enhanced propagation conditions,

GB3LBH, the 10GHz beacon sited at Romford, has been
operating at a higher power since 19 December: it now uses
a 200mW Gunn oscillator on 10,100MHz. The 10dB extra
power has already had one significant effect: G4ALN can
now hear it at all times over the 3km path to his home—a
path obstructed by trees, a railway bridge and a row of
houses—with his receiver sitting on the table in his shack
with its 25dB horn antenna pointed at the window. The bea-
con has already been heard at many sites at up to 25km
distance from Romford and most recently has been heard on
the North Downs by G3JHM as a very strong signal at
Tatsfield and as a weak signal at Chelsfield (3km SE Orping-
ton) at distances of 32 and 23km respectively.

There is a possibility that this beacon will be monitored
continuously for three months by students at Imperial
College as part of their final year project. This 25km path
from Romford to the centre of London should be particu-
larly interesting because it is only just optical and therefore
rather sensitive to variations in propagation conditions.

Continued on p135
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[_— 4-2-70
Graham Knight, GM8FFX *

Below 145MHz

Martin Dann really started something when he wrote in the
December 4-2-70 about the need to get channelized below
145MHz. More than 20 letters have been received on the
subject. Only one writer agreed, he said It is very difficult
to get a QSO on any of the four simplex channels, they are
always busy”. He would do well to follow the advice of an
old timer on vhf, who prefers to remain anonymous, who
writes “Channels are the worst thing that has ever happened
to the 144MHz band. 1 have a simple five-valve transmitter,
incorporating a vxo circuit, which allows me to use just four
crystals to cover the whole band. I hear channelized opera-
tors with modern commercial equipment complaining that
all their channels are in use. Someone should tell them they
are only listening on half-a-dozen spot frequencies and there
is the whole of the rest of the 2MHz available. To become
channelized is a backward step.”

The most important letter came from the VHF Committee
which has recommended that the frequencies between 144-500
and 144-900MHz be used by fixed stations for fm and a.m.
on a non-channelized basis. They stress that care must be
taken to avoid fixed known frequencies already used for
other purposes,

Rally talk-in frequencies

Nothing can be more infuriating to the vhf operator than to
hear endless contacts being made by the talk-in stations at
rallies on the calling frequencies. The VHF Committee is to be
thanked and congratulated for making a recommendation
which deals with this problem: the fm working frequency for
all rallies should be 145-550MHz, and the ssb working
frequency for all rallies should be 144-280MHz.

The calling frequencies should be treated by all vhf
operators as “holy ground™ and only used for calling CQ.
Once a contact has been established the stations should QSY
leaving the calling frequency clear for other operators.

Beacons

The Emley Moor beacon on 432:910MHz continues to be a
reliable pointer to 432MHz band conditions, The reed relay
which is responsible for the keying was recently replaced
after more than one billion operations. The keying was also
speeded up, so probably the new one may last less than a
year. GB3EM has now been heard from the north of Scot-
land to Germany, Holland, Belgium and France.

DLOPR, the German beacon, is still the most consistent
signal from the Continent. It was heard on several days over
the Christmas period. The frequency is 144:910MHz and
the transmitter runs 150W, the QRA is EO54C.

9H3ML is the callsign of a beacon proposed for Malta,
and a frequency of 144-120MHz has been suggested. The
beacon would run 50W of erp and would be a most useful
guide to sporadic-E propagation,

GB3NEE, the Durham beacon, enjoyed a brief period of

* PO Box 49, Aberdeen ABY 8JA.

RADIO COMMUNICATION February 1977

operation on 144:935MHz running just 3W output. Even
with the low power it was heard in France and Sweden.
Unfortunately since both the beacon and the Tyne and
Wear repeater share the same IBA mast at Burnhope, prob-
lems of interaction have occurred necessitating the temporary
closure of GBINEE. The VHF Committee has recommended
the new frequency of 144-130MHz for the beacon. The
keying fault mentioned last month has been cured and higher
power operation on the new frequency will recommence soon.

DX news

Further details are now available about the 432MHz
opening reported in last month’s 4-2-70. New RSGB
member SM6HYG was beaming ecast when he heard
GBAGU/P calling CQ. When Carl was beaming in the correct
direction signals were S9 plus both ways. A tape from
GS8IXN confirms SM6HYG had an outstanding signal in
Cornwall over a path distance of 1,391km. Carl worked a
further 10 English stations on 432MHz in QRA squares
ZN, ZL, YN, YK and XK.

GMSMC) works on the Brent oil platform which is
located in QRA square AT midway between the Shetland
Islands and Stavanger. As Lutz is to be there for two more
years he has applied to the Home Office for permission to
operate on 144MHz. He is not sure if he will be classified as
an island off Scotland or whether he will be designated as
“mobile marine™.

Lutz reports seeing many spectacular auroral displays last
winter and describes them as being nearly overhead. As he
will have his antenna 100m above the sea, and bearing in
mind the sea path all the way down the east coast of Britain,
results should be interesting to say the least. He promises to
QSL all the QRA square hunters.

The high pressure systems which were around over the
Christmas holiday period enabled many operators to work
over distances not normally possible in late December.

Meteor scatter

G4DSC, G3SEK, G3POI and G3CCH have all been active
on meteor scatter frequenciecs, the best dx reported being
northern Sweden. G3WZT, whose ms contact with Corsica
is recorded above, held several skeds with EA4EOQ last year.
The seven contacts which were successfully completed with
Madrid are a considerable achievement, John finds it
interesting that many of the complete contacts were made
during small showers. During the Delta Aquarids some
bursts lasted up to 26s. He recommends other ms operators
to try the smaller showers as they often give surprisingly
good results,

“Firsts’’ and “longests”

G3IWZT worked FC6ABP in QRA locator EC25E on 8
June 1975. This is believed to be the first QSO between
England and Corsica. John is located in Horsham, Sussex,
and he recently received the QSL card confirming this metecor
scatter cw contact.,

Widehand interference

Many stations report hearing wideband interference on the
144MHz band. Tt usually lasts about 10min S8 in strength
and extending from 144 to above 145MHz. It is a pulsed-
type transmission and has changed in beam heading from
SW to NE during one period of interference.
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This suggests it may be radiated from a satellite but the
times do not relate in any way to Oscar passes.

GS8HUY has volunteered to gather information about
this problem so that the matter can be studied further. If
you hear this interference send details of the time, beam
headings and bandwidth to John Hill, GRHUY, 172 Clother-
holme Park, Ripon, North Yorkshire.

DX expeditions

G3SCP/LX will be on the air again this year, operating from
the highest point in Luxembourg 3,500t above sea level.
From a lower site last year Greg worked everywhere except
G. Stations in Switzerland, Denmark, Germany and even
as far as the coast of Holland all gave good reports but no G
stations or beacons were heard. Greg is taking a bigger beam
and 50W of power this year, certainly many British operators
will be looking for their first contact with LX,

Ancther much-travelled amateur is Keith, G8FUF.
whose home base is at Southend. His plans for this year
are still on the secret list but he promises it will be far away.
More details soon,

After the success of their trip to Northern Ireland the
enthusiastic lads from the Glenrothes group are sericusly
thinking about OY—the Faroe Islands.

CW calling frequency

A gremlin crept into the December column and wrongly
assigned the 144MHz cw calling frequency to 144-500MHz.
This most important frequency is of course 144-050MHz.
This is one of the most active sections of the band with
many cw contacts taking place around this frequency.
G60X, G3JEQ and G3DAO are prominent among those
who have been monitored working dx unavailable to those
of us on telephony.

Dreams do come true

Many of us have looked at antenna catalogues and wished
we could have four l4-element Parabeams instead of our
more modest 144MHz antennas. For G4DZU in Leeds this
dream has come true. Douglas now has four of these
extremely large beams at the top of a 60ft Versatower in a
box formation with the antennas spaced 16ft from each other.
The gain of this antenna is in excess of 20dB.

Another antenna specialist is Vicky, G8HCL, who has
four l4-element long Yagis on top of a 60ft tower. This
station is often an outstanding signal in contests and is
located at the top of a small hill near Weybridge.

Before you rush out to buy four beams bear in mind the fact
that G4DZU'’s antenna has a wind loading of over 400Ib in a
100mph gale. Putting up a large array is not a simple matter,
it requires a great deal of forethought and planning and is a
considerable feat of both mechanical and electrical en-
gineering.

As both G4DZU and G8HCL are well sited and running
high power one wonders how loud they are with each other
despite the distance separating these huge beams.

Repeaters

The recently-formed Tyne and Wear Repeater Group
certainly kept the promise made in their informative news-
letter to put GB3ITW on the air. Operation started at the
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REAL DX 1977
70MHz G3TSA-GM3ZBE 380km
144MHz G3POI-IIBEP 913km
432MHz G8CQS-G8GXP  330km

Above is the first table recording dx worked this year.
As this was compiled on 10 January, it will be realized that
the contacts were made in the first few days of the year.
Anyone having worked further on any of the four bands
should send details for inclusion in future tables.

stroke of the appointed hour. Although using temporary
antennas, coverage is very good and stations well to the
south are able to access the repeater without difficulty. As
GB3TW is a steady S5 signal at the GM8FFX location
300km away, some time has been spent listening to the
various operators using the repeater. So far it is being used
in a proper and sensible manner, many of the users are
mobile and several fixed stations have been heard establishing
a QSO and then moving to a simplex frequency. Let us hope
it continues to be free from the problems which beset some
of the other repeaters further south.

The Birmingham uhf repeater is now fully operational ¢n
an input frequency of 434:950MHz. It is proving to have
very good coverage and is compatible with its vhf counter-
part GBIBM,

Judging by the number of tone-bursts heard on 145150
MHz, many exiled Scots coming home for Christmas and
the New Year expected to be able to access GB3CS as soon
as they crossed the border into Scctland. At the time of
writing, this repeater, despite various promises, is not yet on
the air. A special meeting of the Central Scotland FM
Group is soon to be beld in an attempt to breathe new life
into this three-year-old project.

American repeater viewpoint

There are now quite a large number of American operators
at RAF Edzell, in the Tayside Region. One, GM3SBQA,
misses the phone patch facilities he had in the USA and the
ability to use touch tone pads to operate several repeaters.
He must be one of the few people in Britain who has built
his own 144MHz repeater, 1t was a very sophisticated device
using two 432MHz links from a 4,000t mountain top, back
to Jim’s home in a Californian valley.

Contests

Jan, LABAK, sends details of the 1977 Scandinavian
Contests. Many British stations took part in last year's
events, and as there are to be 12 activity periods for the 144
and 432MHz bands, conditions must be favourable on some
of the dates.

The 144MHz section is held on the first Tuesday of each
month from 1800 till 2300gmt. Most of the activity is on ssb
with some cw around 144-050MHz. The 432MHz section is
held at the same times but on the first Thursday of each
month.

There are already hundreds of Scandinavian operators
on 144MHz, and the number on 432MHz is growing
rapidly thanks to the export of a large number of British
transverters.
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Remember our own RSGB contest, the 144MHz open, is
to be held on the weekend of 5-6 March.

Auroral research

No reports of auroral contacts have been received since the
end of November but two visual displays were seen in the
month of December. Many amateurs are expressing a great
interest in the recent launching of two Skylark 12 rockets
which may soon reveal some of the mysteries of the aurora
borealis. The two research rockets were carrying experi-
ments for four groups—the Southampton and Sussex
Universities, The Appleton Laboratory at Slough, and the
Mullard Space Science Laboratory.

Until the development of the Skylark 12, studies of the
aurora had been confined to smaller rockets reaching a
maximum altitude of 150 miles. The second of these new
three-stage rockets was launched in December from a site in
Arctic Norway. It reached a height of 450 miles, actually
passing through an auroral arc for the first time. Dr Bryant,
the scientist in charge of the study, said: *The arcs can be as
much as 1,000km long and are 100km high. The new
rocket is giving us information we never had before and
more data has still to be processed.”

As amateurs, we too can participate in research by
reporting our auroral contacts to the Propagation Studies
Committee. Report forms are available from G2FKZ who,
along with Ron Ham, prepares the warnings of solar
disturbances which are often given on GB2RS news bulletins.

The grape vine

G3ZNZ, the first winner of the UKW Award, is often heard
working DL stations in fluent German...... G5YV is
back on the ms trail ...... Brian Russell, RS33915, from
Runcorn in Cheshire, says he is going to be a regular
contributor to this column—a northern threat to Harold
Meezra in Kent...... Funny to hear Oscar putting out its
own “‘happy birthday™ message saying it would have many
happy returns if everyone used low power...... PAOVY
recently worked crossband from 1,296MHz to a station
replying to him on top band. Can anyone claim a bigger
frequency difference? ...... SM6HYG now active on
I44MHzrtty ...... Whose repeater equipment described as
inferior 7—clue—not yet on the air . . . . . . Pat, G3ITEY, says
she can hear all the British repeaters from her site at the
top of Mow Cop but has never used one yet . . . . .. Another
vl operator, Glenys, GEKWD, has been working much dx

from Swindon . ..... G6JP caught in the middle of a QSO
between FICCP and GM8FFX but could not get a word in
edgeways ...... An excellent article on the RSGB Awards

by G3LXP in the Verulam Club newsletter.

Your callsign’s reputation

An operator’s reputation is established by what is emitted
under his callsign. Others listening to him (or her) rapidly
assess whether the person is worth communicating with or is
better left alone. G5UM, secretary to the VHF Committee,
writes:

“Recognizing that there has been some deterioration in
the vhf/uhf operating standards, the VHF Committee at its
last meeting of 1976 thought it would be useful to republish
here the *VHF/UHF operators’ code™. General observance
of it would check any further such deterioration. Emphasizing
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The vhf/uhf operator's code

When operating his (cr her) station the vhf/uhf operator

1. Before transmitting, senses the band for conditions, level of
activity and occupancy of the intended channel;

2. When sending CQ announces location (newcomers may not be in
the Callbook, older hands will not be egotistical enough to assume
everyone knows their locations), and goes on to state beam head-
ing when a directional aerial is in use;

3. When engaging in a QSO will give the other person's callsign
first, then one's own: in net operation will call stations in *‘Callbook
order", ie, alpha-numerically;

4. Uses the transmission mode appropriate o the frequency in use;
never uses repeaters If simplex is possible;

5. Never uses phone in cw areas but resorts to cw if communication
is difficult, and the licence permits;

6. Maintains a good-mannered microphone technique by avoiding
irrelevant back-chat, by refusing to allow "funny men" near the
transmitter (especially during contests), and by abjuring all face-
tious calisign phonetics, having noted the recommendations
written into the licence;

7. Avoids the pitfalls of duplex operating by announcing both the
“home" and “away" callsigns frequently and the bands in use, not
agnwlnu the intimacy of the mode to tempt transgression of 6
above;

8. Is at all times considerate of others, especially of the operator in
”I'.ak"e“ street or town, by avoiding modulation overspill or key-
clicks;

9. Atthe end of a QSO pronounces the callsign distinctly, and the
location, for the benefit of any distant listeners; and...

10. Makes a final check in case others may be calling; if they are,
and time is shert, suggests times for fulure meetings.

that the fall-off in standards is only slight, it is simply that
the idiot fringe are all too obvious in a predominantly
common-sensical vhf/uhf scene. 1t had been observed in the
past that when the operator’s code was published an imme-
diate improvement in operating standards resulted, and it is
hoped it will once more have the same effect.”

Late news

The aurora which took place between 1600 and 1900gmt
on Sunday 9 January enabled G3DAH 1o work several
stations in Sweden on 144MHz. Roger, G3ICHN. wasted no
time in working the new GU and GJ Channel Islands pre-
fixes. In fact he had worked his first five countries in 1977 by
0006gmt on | January. Thirty-eight repeater proposals sub-
mitted under phase 2. Clive, G3POI, used single sideband to
work via meteor scatter the ltalian station recorded in the
dx column above.

Finally, thanks to all correspondents this month. Please
send news and views as soon as possible for next month. [

Microwaves
(Continued from p132)

A number of other 10GHz beacons are in the pipeline.
GB3CMS, to be located near Aberdeen, has now reached the
stage of a firm proposal. A beacon to be sited in Alderney is
progressing slowly but steadily. A function of both these
beacons is to help with exploring propagation by super-
refraction over sea paths. A beacon to be sited in the Guild-
ford area to complement GB3LBH by covering west London,
and one in the Dunstable area are still in the speculative
stage. Abroad, the possibility of establishing beacons at Den
Helder and also at Noordwijk on the coast of Holland is
being explored, as is one at Lannion on the north coast of
Brittany. O

135



the month
on the air

John Allaway, G3FKM *

The severe interference emanating from the Soviet Union
continues to cause problems to many services from time to
time. It is reported that some European administrations
have received the following message from Moscow: “*Radio
installations operated in hf bands are being experimented in
Soviet Union and these experiments could possibly cause
interference of short duration to your radio facilities. We
are now taking actions in order to decrease eventual inter-
ference. Your reports will be attentively studied by Ministry
ol Posts and Telecommunications of the USSR, Regards,
Minsviaz."”

On a number of occasions items of news from Radio
Communication have appeared in the Soviet publication
Radio. They have included extracts of information on
RSGB affairs which have been distorted to place an un-
favourable light on western society and it is hoped that
criticism by that same society of the present illegal activity
by the Soviet Union on international frequency allocations
will also receive due publicity in the same place.

News from overseas

G3FET (ex SB4LR) is now on Masirah Is, Oman, but has no
A4 licence at the time of writing. Although he left Cyprus in
August 1974 he has received numerous QSL requests for
QSOs after this date, and such contacts were obviously
made with a pirate.

At the ninth annual convention of the Radio Society of
Ontario Inc in Toronto last October, the directors elected
Tom Atkins, VE3CDM, as president. Tom joined the RSGB
in 1943 and currently holds the call G4ABN although he
passed the RAE back in 1950. He is active on all bands 3-5
to 430MHz and is currently specially interested in fast-scan
tv.

Hedley Russell, 7TQ7HR, returned to the UK at the end of
January after three years in Malawi. He says that all activity
in that country ceased in February 1976, Hedley’s UK call-
sign is G4EDZ.

DX news
VKOAC has been reported on the air from Macquarrie Is.
He is VK2ZQK who is on the island for two years, and it is
believed that no QSLing will be undertaken until he returns
to Australia. VK9CCT was active from Cocos Keeling Is
carly in December and may return. This was VKSCCT and
he was heard around 14,165, 14,195, and 14.210kHz
between 0800 and 1300,

3Y3CC was due to appear on the bands around 15
January and to be active for six weeks or so. He will be
located in Queen Maud Land, Antarctica. FR7AI/E has

* 10 Knightlow Road, Birmingham B17 8QB.
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Peter Reed, G4BVH, is at present active from Masirah Is,
Oman, using the callsign A4XVK

been on Europa Is (which counts as Juan de Nova for
DXCC purposes) and may still be there. His equipment
consists of a TS-510 and dipole aerials.

PYOZAE should leave Trindade Is at the end of this
month. At the time of writing his operating hours were
restricted to the periods 0930-1120, 1500-1700 and 1900-0050
because of limited power supplies, but he hoped to receive
batteries which would enable him te be much more active
and also to work on 7 and 3:5MHz.

Portuguese Timor, CR8, has now been deleted from the
ARRL DXCC listing. All contacts since 15 September 1976
with this area will count as with Indonesia following the
invasion of the territory by the latter.

CEOAE hopes to have a new beam soon and to make
Easter Island contacts a little easier, and he also hopes to be
active on 1-8MHz. To date he has contacted 186 countries.
His direct QTH is Father David Reddy OFM, Parroquia,
Isla de Pascua, Chile, but QSLs should be sent via WA3HUP.

The 9D prefix which has been heard recently emanating
from Iran has been issued to celebrate the 50th year of the
Pahlevi Dynasty. 9D5A (and also EP2SV) QSLs should be
sent to WASBAHF and those for 9D5B to K40D.

Some HZIAB activity has been noted recently. The
operator’s name was Terry and he seemed to be on the air
on Thursdays and Fridays around 1300 on 14,210kHz.

The Seychelles Is are now independent and have the new
prefix S7. The territory includes Aldabra, Farquhar and Des-
roches Is and it is expected that the last two mentioned will
be deleted from DXCC listings in the near future. According
to the West Coast DX Bulletin there is a good chance that
DXCC credit will be given for D6A contacts and that the
old country of the Comoro Is will be deleted and replaced by
D6—Comoro Is, and FH8—Mayotte. The same source
reports that STO is still under consideration but that no
early decision is expected.

The writer is interested to note that the block prefix
allocation S8A-S8Z has now been given to Transkei. This in
spite of the hypocritical attitude of many UN members to

RADIO COMMUNICATION February 1977



QTH Corner

CTIAT via WIYRC, R. Beaudet, 30 Rocky Crest Rd, Cumberland, RI, 02854,
USA.

FRTAIE Y. Hoarau, 4e Km, St Francols, Reunion.

KC4AAC vin K70DK, 4286 W Maplewood Av, Bellingham, Wash, 83235, USA.

VPIEEQ YASME, PO Box 2025, Castro Valley, Calif, 94546, USA.

VPILDU via JATKSOD, PO Box 7, Acbadl, Yokohama 227, Japan.

VPIVDJ YASME (see VP2EEQ).

YBIAB (CQ Contest QS0s) PAOLOU, Lanrpark 34, Zundort, Netherlands.

ZDEAA via WAA4TLS, 107 Leonard St, Dumiries, Va, 22026, USA.

ZDBAB vian ZDBAR, PO Box 4308, Patrick AFB, Fla, 32025, USA.

JAOFY via FOUW, C. Bazillou, Les Orangers, 208 Av L-Pasteur, 06190
Roquebrune, Cap-Martin, France.

SWiAB vin WAKA, L. Hal]sman, 1044 SE 43rd St, Cape Coral, Fla, 33904, USA,

TPEBC vin WASSMM, R. E. Davis, 942 E Clark St, Warsaw, Ind, 46580, USA..

9Ds5B via K4OD, Box 135, Front Royal, Va, 22830, USA.,

8G1JJ PO Box 5247, Accra, Ghana.

BLZNL via ITOAF, 0. Arena, V Garibaldi 516, 85045 Misterbianco, Sicily,
Italy.

ayY4a vin W2AYJ, 33 Pearsall St, Babylon, NY, 11702, USA.

RSGB QSL Bureau, G2MI, Bromley, Kent BR2 TNH

the formation of the republic and the fact that the ITU is an
agency of that organization.

G3UTO left for the Cayman Is on 24 January taking an
FTI101E with him. He should be on the air by now using the
callsign ZFIPS on 14,150kHz or nearby, and his stay will
last 18 months.

ZK1BA expects to spend some time on Manihiki Is during
April. QSLs for his previous visit have now been sent out.
It seems that logs for the period 4 to 22 September 1976
belonging to VR3AH may have been lost en route to
K2BT. ZL1AFH may visit Norfolk Is soon for an extended
stay. FO8DM is located on Toubouai Is—this is part of
French Polynesia for DXCC purposes but separate for the
DUF award.

Welcome

The following overseas amateurs became members of RSGB
during December: DA2BB, EI7CX, K2JV, LA3PU,
ONSNR, ON5YB, ON6JG, OZI1DDIJ, SMOGYQ, VE2IB,
VE3AS, VE3DGS and ZS6ALS.

QSLvia...

The following list of QSL managers, which may be helpful
to readers, has been supplied by A8312:

AWARU-WAWYR ST2SA-DJIZB VQIHCS-WATHHA
CXIBR-WIHNK TRBBJ-DJSDA VPEHZ-GMIITN
FGOBKZ-FGBBJ VPIMPW-WSQSX VRIAK-KHEAHZ
FGOCXV/FST-W4PRO VP2G-W5MY A VS5DB-JAZKLT
FPEDX-KIOTB VP2ZKF-VE2DCY VUZLQA-DKSTY
FPEHL-KOOTB VP2MB-WASTDY WABEGL/VQI-W4FLA
HBOBHA-DLOKL VP2EEG-W3HNK WBGEWH|VQI-KIOSE
HBOXAA-DAZBA VPZKAA-WIHNK YBIAAQ-WIYRL
JWSNM-LASNM VP2GMB-WSMYA YSIMAC-WRKE
KC4AAC-KTODK VP2LCG-KOKJS L
KPEAJ-WAIKIR VPZMOC-K240C SRICB-W2MIG
PYOPO-PYIPO VPSA-KEUTE 9VISQO-VEIFFA
SVOWZ-OEINH VPSIZ-WA4SGF 9X5PT-VEIBOZ
Awards

Information has recently been received from the Radio
Amateur Association of Greece concerning the awards it
issues. They include the following:

The World Award. Requires contacts with 100 different
countries (including Greece).

The Europe Award. For contacts with 20 different European
countries (including Greece).
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Paul, formerly WB20ZW, is now K20Z, He is an RSGB
member and enjoys contacts with British amateurs

Athens Parthenon Award. The SV APA award requires
contacts made with 10 SV stations,
Balkans Countries Award, Requires 20 contacts with stations
in the Balkans (SV, YO, YU, LA, ZA and European TA).
In each case contacts must have been made after | January
1973, and may have been on cw or ssb. For the SV APA and
BCA contact with SVISB counts as two. QSLs need not be
sent, but a copy of the log (certified by two other amateurs
or a club official) and 12 1rcs or $2 must be sent to award
manager SVI1IG, Anastasios Panos, c/o RAAG. PO Box
564, Athens, Greece.

The White Rose Award

To obtain this award 50 points are needed (non-European
applicants need 30). They may be scored as follows: 10
points for working the club station of the WRRS—G3XEP
or GSLVQ. Five points for working a member of the society
and three for any other Yorkshire contacts. Send verified log
extracts or certified list signed by a recognized amateur
radio association plus 10 ircs, $2, or £1 to the White Rose
RS, 83 Town St, Armley, Leeds 12. The certificate is attrac-
tively printed in three colours on a golden background. A
society net will be held at 1700 each Monday near 3,710kHz
to help stations working for the award.

Leonard Snowden, 9H1CH, first licensed 50 years ago as 6XP

and later GEXP. In 1948 he was issued with the callsign G2BW

(believed to have belonged to the Marconi Company before
the war)
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Contests

The Common Market DX Contest

0600 to 2400 2 April (cw).

0600 to 2400 3 April (phone).

Organized by UBA. The object is to increase the activity of
EEC amateurs and to work as many stations outside it as
possible on 3-5 to 28MHz. Categories consist of single-
operator: (1) all bands; (2) low bands, 3-5 and TMHz, and
(3) high bands, 14, 21 and 28MHz. There is also a multi-
operator single-transmitter class. Exchanges consist of RS'T
plus serial number (from 001). Points for EEC stations are
-one for contacts with others in the EEC, two for other non-
EEC European stations, five for non-EEC siations else-
where. No points for working own country but this is
permitted for a multiplier. Multipliers consist of one on
each band for each DXCC country contacted. (Non-EEC
participants score five points for EEC QSOs and two for
.other European contacts and their multipliers are the nine
EEC countries). Separate logs should be completed for each
band and give date, time, numbers exchanged, points and
multipliers. A summary sheet with signed declaration that
the station was operated in accordance with amateur spirit,
tadio regulations, and the contest rules must be enclosed.
Entries must be mailed before 30 April to: Contest Com-
mittee, Michel Le Bon, ON4GO, Chee de Wavre 1349,
B-1160 Brussels, Belgium. Note that listeners may enter and
score five points for each complete QSO between EEC and
non-EEC stations recorded.

“The SP DX Contest

1500 2 April to 2400 3 April (cw).

1500 16 April to 2400 17 April (phone).

3-5 to 28MHz. Contact Polish stations and exchange RS/T
plus serial number (from 001)—SP stations will give RS/T
plus a two-letter code which indicates the “county”™ in
which they are located. Each contact counts five points and
the multiplier is the number of counties worked—note that
they count once only irrespective of the number of bands on
which they are worked. There are single-operator single-
and multi-band, multi-operator multi-band (one trans-
mitter), and listener classes. Listeners should log the callsign
.of the SP station, the callsign of the station being worked,
and the code sent by the SP. Each SP may only be logged
once per band and counts three points. Logs must indicate

‘Winners of the 1976 Bermuda contest: (I) G4GI and (r) G3FXB.
This year's event takes place on the week-end of 16-17 April
and will be a mixed phone/cw contest
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Members of High Wycombe Scouts taking part in the 1976
Jamboree on the Air

date, time, exchanges, multipliers and points, and should be
accompanied by a summary sheet giving scoring, operating
class, name and address, and the usual signed declaration. A
multiplier check list should be enclosed, and entries must be
postmarked no later than 30 April and sent to: PZK, SP
Contest Committee, PO Box 320, 00-950 Warszawa, Poland.
Note that each of the PZK awards may be claimed on the
basis of contest contacts if the requirements were met—
special application should be sent with the logs.

Results of the 1976 World Wide WPX contest have been re-
ceived from WIWY. British scores are as follows:

Single-operator

points peints
GIXHK All band 131,806 G3IXYP 14MHz 405,805
Gmamzv ,, . 77,112 G3ITOE = 385,472
GM3CFS - 76,347 G4DKT F 127,161
G4BBA “w 64,224 G4DMN & 114,072
G3YBH PP 55421 G3TXF 4 92,752
G2AJB & 47,864 GCIYIZ i 71,142
G3ZILQ o 35456 GACVZ = 74,983
G4DBW " " 12,160 GWISLA " 28,441
GAETK A 11,466 GITJW 3'5MHz 184,300

In the multi-operator single-transmitter section scores were:
G4ADAA (850,580), GIRUV (725,340), G3RCV (704,220),
G8JIC (648,507), G6CW (298,592), G2FNK (242,608), and
GDA4CCL/P (191,672). G4DAA was world fifth. Certificate
winners are printed in bold type.

Band reports
The 3:5 and 7MHz bands have been quite good for dx
working during the month but manners at the hf end of the
former band have often left a great deal to be desired. On
14MHz, openings to VK and ZL have been good at times,
and there have been spasmodic openings on 2IMHz to
VK, ZS and S America. G4CWE reports an opening on
28MHz on 29 December between 1130 and 1600 when
SB4CY, RDGDIF, SVIKB, 9H4H and other Europeans
were heard. This was followed by an opening into LA and
SM between 1900 and 2030. More Europeans were heard on
3 January.

Many thanks to the following for supplying information
used in this section: G2HKU, G4RZ, GSIL, G6GH; G3s
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AAE, KSH, NKQ, UOL, G4CWE, GI4DAV, G4EAN:
BRSs 17567, 25429, 35608, and As 8312, 8713, 8961, and

S. Sharred.
Stations listed in italics were using cw, the rest ssb.

1-8MHz. 0000 W1, W2, W3. 0100 Wds BRB, HBK. 0200 WSDC. 0300
KP4EAT. 0400 K2ANR, W1-W3, WBIUES, VEIBCZ, VE3BEN. 0500
K1YHK, KBRHH, VE3BWY. 0600 NODX. 0700 EABCR, PY1RO, KINPV,
W3IPA, WOMAL, WOPVE, WORW, ZDEDO, 0800 KIPBW, K6SE. 2000
UAITXX. 2300 KV4FZ, VOIKE, WABZDF.

3SMHz. 0000 FMTAV, JTOICB, UK9s, VP20Q, WKW, ZDEDM,
ZSEDN,9G1JX. 0200 KBMYC, WBEE, 9Y4SF. 0300 VP2ZLL, Z56s DW,
HI, 9K2DR. 0400 JY3ZH. 0600 FOBEX, HCBGI, K70X8, W7DV. 0700
HC2SL, K6UA, VP2VBG, VRIAA, VRIAR (QSL to WATGQA).
0800 JATKXY, K6QM, WABTVC, OA4RB/W7, UAOLH, VPIMWP,
ZFIRD, ZL3GQ. 1700 VE2ZN/SU, UMBM AOD. 1800 JAGBSM, YK1AA.
1900 KAGYL, TA2AR. 2000 CROAJ, KG6JIH (QSL to KETBQ),
0D5LY, TZ2AB, 9X55P. 2100 EP2EA, JAs, ZD7SD. 2200 EASEW,
JA4KGR, JAEBSM, VS6DO, 9J2PS. 2300 A6XP, A9XBD, AP2KS,
CX98T, D4CBS, FG7AM, UH8HBI, 9K2EP, 9M2s DQ, MK, PV.

TMHz. 0000 FM7AV, PYOZAE, VP2KF, 0200 PYOFOC, VP2s EEQ,
LDT, vU2s 10C, JN, RQ, 9J2WR. 0700 JATMYO, EWBAAD. 0800
JATAMK, W7YTT, ZL35Q. 1400 AP2P, 2100 CX, KP4, OY6FRA, PY.
2200 JAZBAY, ZS6QU/3. 2300 AP2KS, LU, PY.

14MHz. 0000 VP8s NX, PB. 0800 JAs, KC6CF, KGB, UAD, VKs,
VKOAC, ZL, 9G1JJ. 0900 CRIAJ, JTTKAA, XT2AE, 5SN2ESH. 1000
CEGFB, HZ1TA, KL7, UKOYAA (Zone 23), VK4IV, VPBHZ. 1100
P29PN, 1200 AP5HQ, VQI9FC, ZL2ABZ. 1400 YBOABO, S79P. 1500
FBBs X0, ZI, FO8DO, TD76GI, VKOTB (QSL to VK3IADD). 1600
FRIZW, FY7AN, VES/VEE, W6/W7. 1700 FBSWW, FR7AI/E, 2D8,
9M2. 1900 PYOZ AE, VPSIZ. 2200 KHEOR, XE. 2300 KC4AAC,

21MHz. 1000 G3ZRS/MM (off Mozambique), ST2RK, VK80B,
ZC4/0,4STKM. 1100 FR7BE, VQIDF, XT2AE. 1200 FLEWR, PYTRO/0,
ZE, ZP, ZS, 5Z4. 1300 HC2YL, SM&DJI/MM (Red Sea), 9L1CD. 1400
9G1JX. 1500 W4, ZS50V. 1600 VP2s EEE, EEQ, W2, 3, 8. 1700 94X X.

Acknowledgements to the authors of the following for
items obtained from their publications: the West Coast
DX Bulletin (WAGAUD), DX 'press (PAOTO), CQ Magazine
(WIWY), the Ex-G Radio Club Bulletin (W3IHQO), the 29
DX Club Bullerin (VK6RY), and Long Skip (VETAL/3).

Please send all items for the March issue to reach G3IFKM
no later than 5 February, and for April by 12 March.

Propagation predictions

During February the winter conditions come slowly to an end, days
lengthen and towards the end of the month 14 and 21MHz will
remain open longer than in previous months. There is still very little
sunspot activity and 28MHz will be of little use for dx; only in very
exceptional circumstances will traffic with Africa be possible on
this band between 1000 and 1530gmt, and traffic with South America
between 1300 and 1600gmt will be even more remote, This low solar
activity will also still be noticed on 21 MHz; only traffic with Africa
will be certain on this band. Eastern North America will be heard
now and again on days with above average MUrs. Probably no
traffic will be possible with western North America, Hawaii, Alaska
and Japan.

Conditions on 14MHz will greatly improve towards the end of the
month, as days will be longer and the band will remain open for a
few hours after sunset. Only from about May will this band remain
open all night for dx. Chances for dx via the indirect path will de-
crease from now on. Contact with Hawaii and Alaska will only be
possible on favourable days on 14MHz between 1700 and 1830gmt
via the direct path.

During the present conditions there will be little interference from
static on 7 and 3-5MHz so these bands will often be open for dx.
QRM permilting, traffic with North America will be possible on TMHz
from about 2100gmt. During the latter hall of the night traffic on this
band will be interrupted, as will 3:5MHz from time to time. Local
traffic will be affected by the dead zone and will be almost impos-
sible during the latter half of the night,

The provisional sunspot number for December 1976 from the
Swiss Federal Observatory was 150, with solar activity distributed
through the last three weeks of the month, The predicted smoothed
numbers for April, May and June are 8, 9 and 9 respectively.
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Long path I Openings on more than 20days in the month

Itis reported from USA sources that cycle 20 reached its minimum
in July 1976 contrary to other forecasts that predicted mid-1977. The
peak period for cycle 21 is now predicted as 1981,

HF PROPAGATION STUDY

Predicted HPFs (MHz =< 10) for Fobruary 1877
0 12 14 16 18

GMT= 00 02 04 06 08 1 20 22 24
Adan 141 122 117 173 276 300 285 268 260 185 150 141 141
Ascension 150 153 143 114 216 295 295 203 289 278 180 161 150
Bahrain 131 121 112 174 208 206 275 260 210 167 139 135 11
Banpkok 112 87 88 160 244 260 256 190 163 134 111 115 N2
Barbados 135 128 122 115 115 158 258 263 208 257 190 144 135
Bermuda 110 107 108 63 87 122 232 246 244 230 178 135 110
Bogota 128 121 119 106 106 133 251 258 257 242 190 143 128
Bugnos Alres 145 144 138 122 148 251 282 270 231 272 190 150 145
Cape Town 152 130 126 119 275 304 208 289 286 266 177 155 152
Colombo 108 115 106 130 260 286 270 251 2090 159 133 133 108
Cyprus 124 115 105 130 242 275 262 244 230 167 135 125 124
Dakar 150 153 143 122 216 295 205 203 289 279 190 161 150
Denver 102 93 87 B1 74 93 106 187 219 191 155 121 102
Fairbanks 112 106 93 83 107 120 121 134 139 153 138 131 N2
Falklands 145 147 140 121 172 237 265 281 281 274 190 152 145
Glbraitar B2 89 B84 75 136 181 188 151 182 154 112 83 @2
Hengkong 103 78 79 162 221 247 163 148 130 131 105 103 103
Henolulu 110 105 93 82 102 121 126 111 @1 158 138 131 WO
lceland 78 75 559 60 B7 140 163 162 152 128 97 T W
Jamaiea 10 107 106 96 B89 136 225 248 247 233 181 138 110
Lagos 152 153 140 120 258 301 296 293 200 275 186 181 152
Las Palmas 131 129 124 108 174 244 260 251 252 232 164 128 131
Lima 133 136 130 119 126 117 268 268 270 266 190 145 138
Los Angeles 02 93 &7 8 74 MT 111 140 206 183 154 120 102
Malta 106 100 93 94 186 218 220 210 206 153 122 105 105
Mauritius 136 111 119 184 277 301 2063 276 275 180 155 145 136
Mexico 102 94 87 81 81 136 145 232 232 211 169 122 102
Moscow B9 852 67 98 182 211 213 195 167 185 92 89 89
Nalrobl 147 126 125 152 277 304 201 281 279 209 162 144 4T
New Dalhi 116 105 84 174 251 267 261 194 153 139 119 122 116
New York 108 106 93 B4 B1 97 195 237 233 214 168 126 108
Osaka 106 82 82 114 192 153 135 111 124 122 106 105 105
Perth 126 114 106 180 258 284 255 215 178 150 131 129 126
Rio de Janeire 145 147 140 122 138 267 286 281 231 274 190 152 145
Salisbury 150 126 129 136 279 307 294 289 285 237 171 150 150
Seychelles 143 84 116 174 274 298 290 271 268 190 150 143 143
Singapore 116 105 04 174 251 267 267 235 182 139 19 112 115
Suva (s) 111 106 83 81 134 178 197 178 126 144 125 122 1M
Suva () 155 152 144 112 224 184 166 159 128 172 188 161 155
Sydney (s) 103 78 79 162 221 238 186 181 153 133 105 103 103
Sydney (1) 139 135 133 119 141 183 133 131 130 138 178 145 139
Teheran 128 115 106 180 200 286 268 2490 195 152 133 133 128
Vancouver 107 100 87 82 B3 04 B4 119 161 168 144 125 107

Wellington (s) 101 84 70 108 178 210 185 173 140 130 110 106 101
Wellingten (1) 148 147 141 117 183 157 107 111 130 158 100 157 148

For information on the use of this table, see page 284, Radio Communicalion April 1976.

Please send reports to Mr J. Spurling, G4AQI, 15 Tibbs Hill Road, Abbots Langley,
Watford, Herts WDS5 OEE.

139



council
proceedings

A brief report of the Council meeting held on
9 November 1976

Present: Dr E. J. Allaway (President, in the Chair), Lord Wallace
(President-efect), Messrs D. J. Andrews, P. Balestrini, R, J. Baker,
J. 0. Brown, D. Byrne, R. W. Fisher, Dr D. S. Evans, Messrs W. F.
McGonigle, C. H. Parsons, W. A, Scarr, D. M, Thomas, R. F.
Stevens (members of Councif), G. R. Jessop (general manager),
A. W, Hutchinson (edilor), D. A, Evans {minules secrelary).

Apologies for absence were received from Messrs D. M. Pratt,
C. J. Thomas and G. M. C. Stone.

Financial report and accounts for the year ended 30 June
1976

Mr Brown circulated copies of his detailed revenue figures and
budgets and explained in detail some of the items contained in them.
A discussion onvarious aspects of Society finances and economies
followed.

Data processor
Mr Jessop reported on the progress that had been made in pro-
gramming the machine,

Mr Parsons read the following recommendation of the Finance &
Staff Committee: “That the capacity of the data processor should
be increased by ordering a 91 Megabyte store at a cost of £1,850",

Mr Jessop briefly amplified the statement by outlining the ad-
vantages of transferring additional work on to the data processor,
such as the advertising and bought ledgers, in addition to the
possibility of producing the Call Book with the aid of the data
processor in future at reduced cost. It would be wise to give this
recommendation serious consideration. He pointed out that the
cost of alterations to Society headquarters for the dala processor
had been some £2,000 less than budgeted, and that the Society had
been fortunate in ordering the data processor when it did at a cost
of some £2,000-3,000 less than the present price.

Mr Fisher asked if the additional storage capacity had been
envisaged when the original memory size had been specified.

Mr Jessop said that it had not really been appreciated just how
effective the processor would be and, because transferring other
ledgers to the processor would offer considerable ease of contral,
a probable benefit to the cash flow situation would have resulted
had the increased memory size been considered at the time.

Mr Baker queried why these points had not been appreciated
earlier and asked if it was possible to say how quickly the additional
expenditure would be recovered.

Mr Jessop said it was impossible to say how quickly the additional
cost would be recovered as there were too many unknown factors.
However, the result would be most beneficial.

Mr Parsons added that the Society would be able to undertake
work for external bodies if the memory size were increased and this
could well be a source of additional income.

After some further discussion the proposal was carried unani-
mously.

Structure of committees

At the previous Council meeting it had been recommended that the
chairmen of Society committees be asked to report their feelings on
a possible new structure for Society committees. It was reported
that there had been very little reaction.

Mr Stevens said he had looked at the committees that he had been
on and he held the view that this was not a time for change.

Mr Jessop said he felt the time was right to appoeint an hi com-
mittee and he considered that this would be a step in the right
direction,

Mr Andrews said that he thought priority should be directed
towards a strong headquarters and this in turn would give a better
position from which to restructure at a later date.

Mr Balestrini thought that a Raynet person should be on the
VHF Committee, and that committee minutes should be circulated
to all committee chairmen so that differing views could be recon-
ciled.

Mr D. Thomas questioned the effectiveness of the committees, the
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cost effectiveness of vhf sub-committees, and whether more
managers improve the membership services.

Dr Evans gave his view that the Society's committees should be
based on sub-division of the radio spectrum rather than specific
functions,

Mr Baker said that he thought co-ordination between committees
would probably be the key to a better Society.

Mr Parsons said he thought the Society was trying to do too
much with the resources it had available. He thought the running of
Society headquarters was of paramount importance and that this
Ibasic problem had to be solved before the Society tackled other
ssues.

Mr Scarr suggested that a working party be set up to examine all
the problems which were at present under discussion. After some
further discussion the following proposal was adopted:

"That a working parly be set up in 1977 to study the whole Society

in depth with a particular relation to the organisation of the

Society's HQ, the organisation of Council and its committees and

the inter-relation between HQ, Council and committees."”

Mr Jessop said it was quite impractical to try to run the Society's
HQ by committees—HQ had to look after the financial and business
interests of the Society while the committees dealt with the structure
of the hobby—these two aspecis of the Society should not be
confused.

Membership and representation
It was reported that the rate of applications for membership was
continuing at a good level. In July there were 141, in August 143 and
in September 215, It was resolved:

(i) to accept reduced subscriptions from 23 members;

(ii) to waive the subscriptions of four members;

(i) to grant life membership to Mr D. W, Robinson, G3FMT;

(iv) to grantaffiliation to the Comite International Radio Maritime,
the ICL Radio & Electronics Society, the Hornsea Amateur
Radio Society, the Norweb Electricity Amateur Radio Club,
the Oxford University Radio Society, the Portsdown Hill
gepea!er Group (UHF), and the Tamworth Amateur Radio

ociety.

Council approved the appointment of Mr M. Dennison, G3XDV,
as Area Representative for the Canterbury/Herne Bay/Whitstable
area,

It was announced that following the election for a Regional
Representative for Region 7, GBHFO had been appointed.

VHF Managers' meeting, Amsterdam

Dr Evans, who had attended the meeting, said that on the micro-
wave front there had been some enthusiasm shown by the [talians,
Germans and Dutch and ene or two other countries but little interest
was shown by the rest of the meeting. The main part of the meeting
concerned vhf matters, and of particular note was the fact that the
RSGE and other countries in Europe had not adopted the Warsaw
Conference Plan for 432MHz repeaters. He thought the position
with regard to WARC 79 was somewhat depressing as many
societies did not seem to be in effective touch with their national
administrations.

Mr Baker said he thoughtit was necessary to explain for therecord
whythe RSGE Repeater Werking Grouphad recommended achange
from the IARU plan. When members of the UK delegation had
returned from Warsaw they put forward the | ARU plan for repeaters
on 432MHz but it had been rejected almost unanimously by repeater
groups and atv enthusiasts around the country. It was the basic
problem with alv activities which had decided the matter in favour
of reversing the input and output frequencies in order to reduce
interference to atv operators. The whole matter had been thoroughly
discussed by the RWG prior to its presentation to the VHF
Committee.

Presidential Installation 1977

Lord Wallace gave details of the reception which would be held in
the House of Commons dining room at 7 for 7.30pm on 22 January.
The maximum number of people which could be catered for was
250, Atlter some discussion it was agreed that there should be a
charge of £2.50 per head or £4 for a member and guest.

Committee minutes

Council received the minutes of the following committee meelings:
IARU Working Group (17.6.76), Raynet (26.6.76, 11.9.76), HF Con-
tests (15.6.76, 2.9.76), VHF Contests (24.7.76, 23.9.76), Repeater
Working Group (13.8.76, 18.9.76), VHF (16.8.76, 13.9.76), Mobile &
Exhibition (18.8.76, 21.9.76), Finance & Staff (2.9.76), Membership &
Representation (7.9.76), Education (11.9.76), Technical & Publications
(27.9.76), Telecommunications Liaison (30.9.76).
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Council discussed the proposal in the minutes of the Mobile &
Exhibition Committee (18.8.76) to hold a mobile rally at Woburn
Abbey in order to restore it to the calendar. It was agreed not to
allow this venture to proceed and to advise the commitiee accord-

ingly.

Retirement of Council members
This being the last Council meeting of 1976, Dr Allaway thanked
all its members for their work during the year.

He particularly thanked Messrs R. J. Baker, G3USB, and D. Byrne,
G3KPO, who were retiring from Council, and on behalf of their
colleagues on Council wished them well in the future.

Mr Scarr remarked that 1976 had been a difficult yet interesting
year for the Society and congratulated Dr Allaway on his term of
office as President and thanked him for his great efforts on behalf
of the Society.

your opinion

The Editor

Radio Communication

Sir—The accounts to 30.6.76 again show a sizeable deficit which
includes expenditure of £1,868 under the heading QSL Bureau,
Beacons and Intruder Watch. My guess is that quite a large pro-
portion of this can be attributed to the cost of running the QSL
Bureau. Arthur Milne continues to provide exemplary and first
class service to all using the bureau, but reports that 40 per cent of
cards are not collected.

I, for one, must admit that even a rare dx card does not now give
me the sense of elation which used to be the case many years ago,
and for this reason | only send cards against a specific request and
never ask for one. If he is in my log—I know | have worked him|

| am not decrying the exchange of QSLs in any way, but, should it
continue as a free service? Should the Society have to bear the
work load and not inconsiderable cost of covering an exchange of
cards between A and B who may only live a few miles apart, or of
providing the service for operators who claim that they QSL 100 per
cent, or for those who simply want some low-cost wallpaper ?

To the best of my knowledge the RSGB is one of the very few pro=
viding a free service and to me it seems logical to ask, especially in
these hard times, why the payment of a small fee should not be
considered for those wishing to use the bureau.

Exchange of cards for specific awards could be exempted, as also
could other special gories if ne A ing cards would
not, of course, be affected, but surely the avid QSLer would not ob-
ject to paying 1p or 2p for each card he forwards to the bureau for
processing ? Small stickers could be sold by the Society for this

purpose.
F. E. Stallworthy, GBWS

The Editor
Radio Communicatfon
Sir—l| am sorry to note that once again no G843 nor any swl has
been appointed as a member of Council. Obviously if they do not
put their names forward as candidates they cannot even be con-
sidered, and therefore once again a not inconsiderable proportion
of the Society membership does not have its own spokesman.
What is the reason? Are they shy?

J. O. Brown, G3DVV

The Editor

Radio Communicalion

Sir—The “Current Comment" statement of RSGB views (p813
November) is welcome as far as it goes. Nevertheless it reveals the
ambivalent attitude to licensing in general, so painfully obvious at
club meetings and expressed on the air.

| refer to the sting in the tail of item 4, where the phrase ...
crystal-control and type-approved apparatus..." is used. Surely,
this is what the argument is all about?

At present, and In the past, it has been the policy that radio ama-
teurs, at least, have not had to use type-approved apparatus so long
as it falls within the confines of a broad specification, It has been
understood as axiomatic thatit is primarily the operator at his partic-
ular address who is licensed, not the apparatus, and if his apparatus
fails to conform to the broad specification, it is the operator who is
penalized on the grounds of ignorance or wilful delinguency.
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To change the emphasis to force use of lype-approved apparatus
but acknowledge that the average citizen will never need to know if
such apparatus has been illegally modified or drifted well out of
specification Is to legalize irresponsibility. Surely, as a Society, we
cannot underwrite such a change ?

| cannot help feeling that when we consider the problem of licens-
ing operators for a so-called citizens' band, we must continue to
accept that the principle of law that the user is responsible for de-
fects in the equipment, not the maker, must remain.

It is the abandonment of this principle in other countries which
has given rise to the precise chaotic situation which exists there

today.
B. Howlett, G3JAM

The Editor

Radie Communicalion

Sir—I thought you would like to read this bit of bureaucracy that |
quote direct from the tv licence reminder current at this time.

The SCHEDULE.

Para 4). If any message, olher than a message for the receipt of

which the use of the apparatus is authorised, Is unintentionally

received, no person shall make known ils contents, origin,
destination or existence, or in fact of its receipt, to any person
other than a duly authorised officer of Her Majesty's Government,

a person acting under the authority of the Secretary of State or

a competent legal tribunal, and shall not reproduce, in writing,

or make use of such message or allow it to be reproduced in

writing, copied or made use of.

To my simple mind this means that if anyone receives intelligible
tvi they are utterly sworn to secrecy in the matter, not being allowed
to acknowledge its existence and certainly not allowed to tell
anyone but the Secretary of State!

K. R, Clarke, G3KRC

obituaries

The Sociely records with regrel lhe dealhs of the following radio
amaleurs :

Mr C. A. J. Meadows, MBE, G3IRVV

Charles Meadows died on 18 December aged 71. He was active
mainly on 2 and 160m.

Mr R. Palmer, G5PP

Bob Palmer, who died on 25 October, was an aclive and long-estab-
lished member of the Midland ARS, of which he was a past-
president and a vice-president. He was a keen constructor, lecturer
and dxer, and the main-stay of the MARS-CARS-Bristol contests,
especially on top band. He was a tireless worker at and visitor to
mobile rallies.

The Soclety has also been informed of the deaths of:
Mr J. J. Loudon, GISWR,

Mr H. J. L. Monk, BRS8295, and

Mr S. Gill, BRS35155.

East Midlands Amateur Radio Group Lecture
7.30pm, 23 March 1977
Radio Spectrum Utilization
(Co-ordination or chaos)
by

Dr J. A, Saxton, CBE, DSc, PhD, CEng, FIEE, FinstP
Director of the Appleton Laboratory

at
St Helen's House, King Street, Derby.
Admission by ticket. Seating limited

Details from Tom Darn, G3FGY, QTHR, or Ripley 2972,
or fram local club secretaries
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contest news

November 1976 144MHz CW Contest results

There was an enthusiastic entry for this coniest—39 entranis
compared with 35 last year and 22 in 1974. Conditions were mostly
poor although some good dx QS0s, both GM/G and G/DL were
made, Activity, however, was high.

Some comment was made !I'Iat the RSGB contest did not conform
in timing to the IARU Region 1 event. This year the society respon-
sible for international contests is ARI (Italy). They have changed the
original Region 1 agreement, which was a 12-hour contest 2000-
0800gmt, to what is now called the Marconi Memorial Contest
originated two years ago. Timing of this is 1600 to 1600gmt. The
RSGB event was kept within these limits but was shortened because
it was felt that a 24-hour cw contest in November would be too long,
hence the 2000 to 0100gmt choice, This did, however, cause a prob-
lem of incompatibility and the VHF Contests Committee will give
careful thought to this when planning the 1977 event,

The winner will be awarded a certificate, as will the leading fixed
station, GAWSN. Thanks are due to G2HH and G3DNQ for check

logs. G3FZL
Posn Callsign Points QS0 Best dx Km
1 GWIWOH|P 562 0 FeBG 535
2 GIYYFIP 461 L] GMADSZ]A 600
3 GILCH/P 447 3 ONSUN/P 45
4 GWIWRA/P 445 62 FEBG 430
5 GIWSN* @2 &8 GM4ACXP 483
L] G3INNG/P 420 0 GMADSZ/A 600
7 GWIUCB/P 381 45 FSFT 652
8 G3CHN 365 a5 FOFT 560
9 GAAEQ 3 48 ONSUN/P 490
10 GIUGF 276 41 ONSUN/P 478
1 GIDAO 260 38 DKOBN|P 540
12 G30SJ/A 248 42 DF4KPP 625
12 GIFPK 233 42 GIUGF 205
14 GIWUXJA 235 53 ONSUN/P 260
15 G4APL 226 48 UGF 305
16 GMADSZ/A 220 16 G3YYF/P 708
17 GADLB/P 2n 54 F8BG 412
GSUM ) 4 GMIDSZ|A 502

10 GAFDX 189 43 G3AZI 257
20 GIFl 177 29 GW3UCB/P 305
21 GMACXP 169 17 GIWSN 480
2 GIXTT 163 40 ONSUNjP 330
23 GSHD 161 o ONSUN/P 320
G2BLA 161 an G3ICHN 306

25 z 156 44 ONSUN/P -
6 G3YOZ 151 20 ONSUN/P 215
27 G3JKB 147 40 G3IGZJ 365
28 G4DHA 138 16 GIWSN 362
29 G4DHF/ A 132 26 G3XDV 287
30 G4DEE 128 30 DFSKP/P 500
an GIBTO 116 28 GIGZJ 310
a2 GEUW 12 24 ONBUN/P —
33 G4DDX 109 -1 ONSUN/P 275
34 G2YS 83 28 GICHN 210
a5 G3IRSD 84 10 GMADSZ/A -_
36 GSKV k] 21 ONSUN/P 295
a GILRS 0 16 G3YYF|P 220
38 G3lLo 6 15 ONSUN/P 420
k-] G4EGG 20 8 GW3IWOH/P 140

* Leading fixed station.

Low Power Contest 1977 rules
1. The general rules for RSGB hf contests, published in the
January 1977 issue of Radio Communication, will apply.
2. When. 0700-1700gmt 17 April 1877. A maximum of eight hours
operating is permitted in not more than two periods. The start and
finish of which to be clearly shown in the logs,
3. Eligible entrants. Single-operator stations only, British Isles
entrants must be members of the RSGB.
4. Sections.

(a) British Isles stations.

(b) Overseas stations including EL
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5. Contacts. CW (A1) enly in the 3:5MHz and TMHz bands. Ex-
changes should consist of RST, serial number and power group,
eg 569 001/2W.
6. Scoring. Power group  1W 2w 5w
Points 100 50 25

Contacts between QRP stations, Each station scores points
for his own power group plus the points for the other station's
power group.

Contacts with other stations. Score points according to en-
trant's own power group.

Overseas stations may only claim points for QS0s with British
Isles stations.
7. Multiplier. A multiplier of two operates on all contacts on TMHz.
8. Logs. Separate log sheets must be used for each band. Column
5 should be headed '‘Power group recd”, Column 6 “My power

group™.

9. Entries. To RSGB HF Contests Committee, c/o D, S, Booty, 139
Petersfield Avenue, Staines, Middlesex TW18 1DH, England.
Closing date for overseas logs 28 May 1977,

10. The 1930 Committee Cup will be ded to the wi , and
certificates will be sent to the leading three stations in section (a)
and to the leading three stations in section (b) and to the leading
station in each overseas country.

National Field Day 1977 rules

1. The general rules for RSGB hf contests, published in the

January 1977 issue of Radio Communication, will apply. The pro-

visions of General Rule 8 are modified by Rule 13.

2. Applications. Each group intending to compete must submit an

application on form HFC 10/77 (obtainable from RSGB headquarters)

to Mr D. S. Booty, 139 Petersfield Avenue, Staines, Middlesex

TWi18 1DH. Only entries on properly completed forms will be

accepted.

:‘I’. wr:;g; From 1700gmt Saturday 11 June to 1700gmt Sunday 12
une i

4. Eligible entrants. Any group of RSGB members within the prefix

zones G, GJ, GU, GD, Gl, GM and GW. NFD is a multi-operator

contest as provided for in General Rule 5(b).

5. Contacts. CW (A1) only in the 1-8,3'5, 7, 14, 21 and 28MHz bands.

6. Sections. Entrants will compete in the Open or in the Restricted

Section and will operate one portable station on one or more of the

above six frequency bands.

7. Power. Entrants in each section may use licensed power.

8. Equipment.

(a) Open Section. Only one transmitter and up to two receivers
may be connected at any one time. A transceiver may be used
as a second receiver provided the transmitter section is dis-
abled, The use of two operating positions is not permitted.

(b) Restricted Section. Only one transmitter and one receiver
may be connected at any one time.

(c) Both sections. The presence on the site of additional
amplifiers or modified commercial equipment capable of
excess power, may result in the entry being disallowed.

9, Antennas.

(a) Open Section. No part of any antenna shall be higher than
60ft (18:5m) above ground,

(b) Restricted Section. Only one antenna is allowed and this is
to be of wire as a single element, or a single element vertical
of pipe, tubing or wire. Trapped antennas are permitted. No
part of the antenna shall be higher than 35ft (11m) above
ground and have no more than two support points, Examples
of permissible antennas are long wires, centre-fed dipoles,
and trapped verticals,

10. Installation. General Rule 4(b) applies.
11. Scoring. Points will be scored as follows:

(a) Fixed stations in the British Isles 1 point
(b)' Fixed stations in the rest of Europe including Eire 2 points
(c) Fixed stations outside Europe 3 points
(d) Fixed stations in the British Commonwealth 6 points
(e) Portable and mobile stations in the British Isles 3 points
(f) Portable and mobile stations in the rest of Europe
including Eire 4 points
(p) Portable and mobile stations outside Europe 6 points
(h) Portable and mobile stations in the British
Commonwealth 12 points

A multiplier of two will be applied to the total claimed score for
contacts on the 1-8 and 28MHz bands only.
12. Group contacts. Points must not be claimed for contacts made
by a competing station with members of its own group, whether
fixed, mobile or portable.
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13. Entries. These are 1o be in accordance with General Rule 8 with
the following exceptions:

(a) The normal cover sheet will not be used. Special cover and
summary sheets will be sent to the person responsible for
the entry.

(b) Points claimed must be totalled separately for each band.

(c) Entries must be sent to the RSGB HF Contests Committee,
c/o Mr M, Harrington, 123 Clensham Lane, Sutton, Surrey
SM1 2ND, posimarked not later than 27 June.

Entries sent direct to RSGB headquarters will not be
accepted.
14. Trophies.

(a) The MNational Field Day Trophy to the group competing in the
Open Section having the highest checked score.

(b) The Bristol Trophy to the group competing in the Restricted
Section having the highest checked score.

(c) The Gravesend Trophy to the group having the second
highest checked score in the section having the largest
number of entries.

(d) The Scottish NFD Trophy to the Scottish group having the
highest checked score.

(e) The Frank Hoosen Trophy to the group having the highest
checked score on the 14MHz band.

(f) Certificates of Merit to the groups having the highest checked
scores on the 1-8, 3'5, 7, 21 and 28MHz bands.

15. Check logs. While overseas stations are not eligible to enter
NFD, check logs are very welcome, A certificate will be awarded to
the overseas station in each continent whose check log shows the
most points contributed to competitors.

16. Inspections. All stations are subject to inspection by nominated
representatives of the HF Contests Commiltee,

The inspector's brief will be to ensure that the rules and spirit of
the contest are being observed. Should the inspector be unable to
locate the site due to inadequate or incorrect information given on
the application form, the entry will be disallowed. In the event of a
last-minute change of site, it is the responsibility of the members of
the group to make adequate arrangements for the inspector to
locate the new site.

Contests calendar

12-13 February  1st 1-8MHz (Rules in January issue)
19-20 February ARRL DX CW
26-27 February  REF Phone
5-6 March 144MHz Open (Rules in January issue)
5-6 March ARRL DX Phone
1213 March Commonwealth (Rules in December issue)
19-20 March ARRL DX CW
20 March 432MHz Open
26-27 March CcQ WW WPX SSB
2-3 April 70MHz Open
16-17 April Bermuda AR Contest (phone/ew)
17 April Low Power (Rules in February issue)
24 April 144MHz CW
1 May Queen's Jubilee CW
14 May 1:3GHz Open
15 May 432MHz Open
22 May Queen's Jubilee Phone
28-29 May 144MHz Portable
11-12 June HF NFD (Rules in February issue)
18-19 June Microwave (34—24GHz)
25-26 June Summer 1-8MHz
2-3 July VHF NFD
17 July 35MHz FD
31 July 144MHz QRP
13-14 August 70MHz Open
3-4 September SSB FD
3-4 September 144MHz Open
1-2 October UHF Contest (432MHz—2-3GHz)
8-9 October 21/28MHz
15-16 October TMHz Phone
23 October 70MHz Fixed
October-

November 432MHz Cumulative
5.6 November 7TMHz CW

12-13 November 144MHz CW
1213 November 2nd 1-8MHz
4 December 144MHz Fixed
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raynet

P. Balestrini, G3BPT *

The Raynet Committee chairman takes up his quill for the first
column of 1977 and hopes that all members enjoyed a happy Christ-
mas and will enjoy a peaceful and prosperous New Year,

The year

Mention should be made of the importance to Raynet of the new
licence and the inclusion of county emergency planning officers
in our lists of user services. This has resulted in an increase in
activity and a welcome increase in the standing and importance of
Raynet members in community service.

Exercises apart, services rendered throughout the year have
ranged from flood tides and gales, forest and heath fires, standby
at county shows, lost children etc. During all those incidents and
activities Raynet members freely gave of their time to the credit of
the amateur service at large. On behalf of the membership | thank
all radio amateurs for their help and assistance under both exer-
cise and incident conditions, In particular, thanks are due to the
repeater groups for their pledge of co-operation....... Raynet,
repeater groups and community service has been the spirit of 1976.

The first issue of the Mk2 version of the controllers newsletter
appeared in November by courtesy of RSGB headquarters who
undertook the task of duplication and despatch. This will be of a
periodic nature rather than regular, when there is something to say
and communicate to members via their controllers, It is hoped that
all the controllers have returned the questionnaire to G3GJW, thus
enabling the completion of our committee records.

Membership and group numbers have increased during 1976; in
particular it was pleasing to confirm the formation of a group in
Lincolnshire under the controllership of GBIJC, long-standing
members will remember this as an area of great activity many years
ago. Welcome back to the fold!

Covering new ground we were equally pleased to confirm the
formation of groups in Devon and the Channel Islands under the
controllership of G4EWZ and GU4ASO respectively.

Presentation

At the annual committee dinner in November, Arnold Matthews,
one of the founder members of Raynet, presented to the chairman a
silver medallion as a badge of office. This fine piece represented
many hours of work, and was a personal pleasure to receive on
behalf of the service. Thank you, Arnold!

Insurance

From time to time enquiries are received from the membership
regarding insurance coverage during exercises and incidents, and
all are reminded that Raynet members in possession of a current
registration card are covered under an insurance policy executed by
the RSGB on behalf of the network,

1917

We look forward to a continuing increase in membership. Non-
members reading this column should consider the value of com-
munity service to the radio amateur and to the Society; if interested
send an sae to the hon secretary, Mr E, R, L. Bassett, 57 Upper St
Helen's Road, Hedge End, Southampton, who will send full details
of how to join and what is invalved.

In conclusion, thank you all for your continued interest and
support, for your co-operation during incidents and forbearance
during exercises.

Hon Registrations Secretary: Mrs L. A, Crane, "Greta
Woods'', Bromley Road, Ardleigh, Colchester, Essex.

» “Merrivale”, Willow Walk, Culverstone, Gravesend, Kent DA13 0QS.
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RSGB SLOW MORSE PRACTICE TRANSMISSIONS

These slow morse practice transmissions are sponsored by the RSGB. Alterations and additions to this list should be sent
to the honorary organizer, Mr M. A. C. MacBrayne, G3KGU, 25 Purlieu Way, Theydon Bois, Essex.

Clock Calisign MHz Mode Town Clock Callsign MHz Mode Town
time time
Sundays Wednesdays
0900 . GIWNR «o 145600 .. F2[F3 South Shields, T& W 1900 GILR 145-575 .. F2 .. Accrington, Lancs
omni-direct 1900 GauLY .. 1826 A1/A3J .. Culgaith, Cumbria
1816 .. A2Z/A3 1500 G4FKZ .. AI/A3 .. Chadderton, Lancs
144280 ,. A1/A3J.. Knutsiord, Cheshire . AZ
0930 % G3ILEQ .. | 145250 .. F2/F3 1830 & GIRAF .. A2 .. Locking, Avon
433200 .. F2jF3 . AZorfz
1015 5 G3ICGD .. 1878 .. A1/A3 .. Chellenham, Glos 2000 A GaQuU . Al .. London N22
1030 a G3NPB TS .. A1 +» Stlives, Cornwall 2000 . G3IBPE = « A1/A3 .. Bexley, Kent
1030 .. GA3LR e 1810 L. A1 .+ Accrington, Lancs 2000 - GISwWp .o 144200 .. A2/A3J .. Doncaster, Yorks
1030 +. G4DKK .. 1870 .. A2[A3 .. Caterham, Surrey omnl-diract
1100 . G2FXA .. 1800 .. A1/A3 .. Stockton-on-Tees 2000 ¥ GEEHW .. 144250 .. A1/A3J .. Peterborough
1130 . G3BLS .. 1920 .. A1/A3 .. Osney, Oxford to southwest
1200 . G3HVI . 144750 .. AZ/A3 .. Stoke-on-Trent, Stafls 2015 GIwWVY .. 1845 .. A1/A3 .. Stalnes, Middlesex
omnl-direct 2030 . GAFFC .. 145875 ., F2(F3 .. Perlenhall, Beds
1230 . GU4CHY . 144500 .. A1/A3J St Peter Port, Cl to south
to north 2100 GM4DSZ 144200 .. A1/A3J.. Aberdeen
1500 . GAEHW we 144250 .. AT/A3J .. Peterborough 2100 i G3HVI| . 144750 .. AZ2/A3 .. Stoke-on-Trent, Stafis
to southwest omni-direct
1815 . G4DVZ . 1815 .. A1/A3J.. Leeds, Yorks
1830 . G3NCZ .« 1920 .. A1AZ .. Blackburn, Lancs
Thursdays
1800 2 GISWR 1980 A1/A3 .. Birmingham
1830 G4BNA 3590 Al Swindon, Wilts
Mondays 1830 G3NC . 1568 Al +« Swindon, Wills
1800 & GISWR .. TBB0 .. A1[A3 .. Birmingham 1000 G3YEl . 1850 Al .+ Fleetwood, Lancs
1830 .. G3azQs .o 144:310 .. AZ/A3J.. Darwen, Lancs 1900 G3BLS 1920 A1/A3 Qenoy, Oxford
to north 1900 G3LR 145-575 .. F2 Accrington, Lancs
1830 .. G3vel 1810 AllA3 .. Goole, Yorks 1920 A2
1800 ..  G3ZRZ 1-880 A1/A3 .. Blackpool, Lancs 1830 ..  G3RAF 3:550 A2 .. Locking, Aven
1900 . G4FKZ .. @575 .. AI1/A3 .. Chaddarion, Lancs 145:475 .. A2orF2
1800 . G3LR 145°575 .. F2 Aceringlon, Lancs 1830 .... G3ASR/A 1875 A2[A3J .. Harrow, Middlesex
1820 Az {1st and 3rd weeks of month only.)
1830 G3RAF ..< 3550 A2 Locking, Avon 1080 .. G3ZRZ .. 1:880 A1/A3 .. Blackpool, Lancs
145475 .. A2orF2 2030 . GIKGU 1815 .. AI/A3 .. Theydon Bols, Essex
1930 . GlasXG 144110 .. A1/A3J .. Newtownards, Co Down 2130 G3aLQ! 145-300 ., F2/F3 Lancing, Sussex
2000 . G3IBJ 1910 A1/A3 .. Southampton, Hants
2000 i G3XWZ . 1810 A1[A3J ., Mansfeld, Notls
2000 . GMJELY IEN .. .. Arrochar, S/Clyde Fridays
2030 ¥ G3ASRIA 1875 .. AZ/A3J.. Harrow, Middiesex 16800 ™ G3SWR .« 1840 .. A1A3 .. Birmingham
2130 o G3aLQl 145300 .. F2jF3 .. Lancing, Sussex 1800 " GINPE W 1875 .. AT .« Stlves, Cornwall
1900 = GU4CHY 144-500 .. A1/A3J.. St Peter Port, Cl
to north
1800 . GILR 145-575 .. F2 .« Acerington, Lancs
Tuesdays 1800 GAFKZ 3575 .. A1/A3 .. Chadderton, Lancs
1800 . G3SWR 1840 .. AI/A3 Birmingham 1930 G3IPQF 144-360 .. F2/F3 Farnborough, Hants
1830 " G4BNA 3590 . 1 Swindon, Wilts to narth-
1900 - G3LR . 145575 F2 Accrington, Lancs east
1-820 A2 1920 A2
1830 v G3RAF 3550 A2 Locking, Avon 1930 G3RAF .o ¥ 3850 A2 .. Locking, Avon
145-475 AZorF2 144'475 .. A2orF2
2000 " G4AEU . 1910 .. A1/A3 .. Southampton, Hants 2000 GAEHW 144-250 .. A1/A3J .. Paterborough
2000 i G3EFS 1814 .. AZIA3 Bromley, Kent to sauthwost
2000 - G4EZA 145-200 .. F2jFa Colchester, Essex
emnl-direct Saturdays
vertlcal 0930 G2FNK « 1830 .. A1/A3J.. Staines, Middiesex
2045 «w GMSCRY .. 3550 .. A1/A3J.. StAndrews, File 1145 GADYF o 3580 .. A1A3 .. Sevenoesks, Kent
2045 . G4AEU 145850 .. F2JF3 .. Southampton, Hants 1800 G3LR 145:575 .. F2 .. Accrington, Lanes
omnl-direct
vortieal
2130 GM3UAG .. 145400 .. A1F3 .. Ellon, Aberdeenshire G3IBZU morse proficlency transmissions at 15, 20, 25, 30, 35 and 40wpm are made at
to south 2000 clock time on the first Tuesday of each month on a frequency of 3-520MHz,
Mobile rallies calendar
3 April White Rose Rally, Lawnswood School, Leeds. 19 June Royal Naval ARS Mobile Rally, HMS Mercury.
17 April North Midlands Mobile Rally, Drayton Manor Organizer: M. Puttick, G3LIK, 21 Sandyfield
Park. Crescent, Cowplain, Portsmouth, Hants PO8&
22 May Northern Mobile Rally, Victoria Park Hall, 85Q.
Keighley. 17 July Cornish RAC Mobile Rally, Truro Rugby Club
29 May Suffolk Wireless Revival, Ipswich, Details later, Ground. Details from sawis. QTHR.
5 June Maidstone Mobile Rally, "Y" Sportscentre. ;
Details from G3WXL, QTHR, or Maidstone (0622) 14 August Derby Mobile Rally, Lower Bemrose School
890031, i i (Rykneld School). Details from G3FGY, QTHR.
12 June Longleat Mobile Rally. Details nearer the date, 25 September Harlow & D ARS Rally, Netteswell Comprehen-
12 June Elvaston Castle Rally, near Derby. Further sive School, Harlow. Details from G3WUX,
detalls from P. Neal, GAWFU. G8FRG, G3YDI, QTHR.
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members’ ads

These subsidized flat-rate adverti its are pted as a service
lo members of RSGB. They must be submitted on the Members'
Ads order form printed in alternate issues of Radio Communication,
or on a postcard similarly laid out. Each must be accompanied
by a recent Radlo Communicalion wrapper addressed to the
advertiser, as proof of membership, and a remittance 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 over until the next issue.

Trade or business advertisements, even from members, will not
be accepted for Members' Ads but should be submitted as classi-
fied or display advertisements in the usual way. Traders who are
members must enclose a signed declaration that the items for sale
n{ :\Imntad 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 WC1N 2AE.

FOR SALE
Heathkit HW101, inc SB600, ac/dc psus, HM102 wattmeter, KW
E-zee match and TTC swr bridge, £260. HQ1 minibeam, £40. G4ZU
minibeam, £10, Scientific programmable calculator, £35. Marconi
TFa95A, £250, 500MHz (107 over) frequency counter, £400. 500MHz
modulation meter, £130. S51B Scopex, almost new, £50, Burns
wavemeter, £18. Level TM3 ac micro voltmeter, £50. Avo 8 Mk2 inc
case, £40, Marconi TF1064/5M, requires piston gears, £70. HMV
Stereomaster inc decoder, £25. ZVG board, comp, £45. Send sae
for numerous components inc xtals, valves, transistors, ics etc.
G3TYR, QTHR.
Solartron CDT11S oscilloscope, £45. TS5382U audio generator,
£20. KW coaxial antenna switch, £3.50. KW107, £60. Mullard 5-10
amp, £7.50. TF144G, £8. G3OXS, QTHR.
“Short Wave Magazine”, bound volumes 1948-66 inclusive,
offers. Top band tx in prof case, comp with modulator 5763, final
10W, in current use but space needed, £25. G3KRT, QTHR. Tel
Ruislip 38287 evenings.
Trio TR70102m ssb tx/rx, one year old, good cond, £160 ono. Gone
hf mobile, R.T. Payne, GM4AWA, 65 Durley Dene Crescent, Bridge
of Earn, Perth PH2 9RD. Tel 0738 21241 ext 238.
Mobile suppression compenents. VHF spark plug covers, £1.29,
Many more types of suppressor available, send sae for list. Sentinel
2m converter, 4-6MHz i.f., £12. Marconli sig gen type TF390F, £5.
Haseldine, GBEBM, 15 Wheeldon Way, Hulland Ward, Derbyshire.
Tel Hulland Ward 530.
Eddystone 898 dial, unused, £14. Instrument case, 12 by 9 by 9in,
drilled for 898, £10. Two high band Storno CQM13, need attention,
with circuits, £10 each. Low band Cossor, £6. Kokusai MF455-10CK
with xtals. £10. All ono. G3WGN, 22 Sandfields, Frodsham,
Cheshire, Tel 31594,
Yaesu FRDX400, little used, property of late swl, ofiers over £130.
Buyer collects. GBHSH, QTHR,
Trio 9RS9D with spkr, wkg well, £35. Wanted: Airmec C864 rx.
Handy, 105 Humber Avenue Coventry. Tel 0203 22201.
1C202, less than six months old, 144:00 to 144-80, boxed, as new, gone
FT101E, £150. GEBKOP, QTHR. Tel 01-200 0466 alter 6pm,
70cm Starphone M5 mobile tx/rx, multl channel with all repeater
and SUB xtals, comp with handbook, spkr and mobile mount, £95.
Vibratrol 10W in 100W out 2m solid state amp, £50. G3VZV, QTHR.
Tel Whipsnade 872848,
Liner 2, 144-10 to 144-53, improved rx, exc cond, manual etc, £120.
XFoB, £25. Eddystone 898 dial, unmarked, £10. Professional 70cm
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3-20A tripler, built in psu and switching, £12, MD108. SL610. SL640.
SL621. Wanled : FT200, FP200. G3XJS, QTHR. Tel 04947 2344,
Datong RFC clipper, mint, £27.50. Roller coaster, comp with
counter dial, £5. Philips 3tips mono tape recorder plus lashings
tape, £10, KW103 swr meter, £7.50. TE20D rf sig gen, £17.50. All plus
carr, Wanlted: FL2100B linear. G3DOG, QTHR. Tel Walton on
Thames 26076,

9R59DS rx, good cond with extra i.f. gain control, £45. AM25B
Vanguard tx/rx, im, 6ch, fitted S0, S20, £38, 70 high stab resistors,
110-6:8m€), 1-2W, £1. G4EZE, Tel Newcastle 615652,

Ultra Cub hand-portable tx/rx, xtals and wkg GB3LO, S20, BNC
antenna fitting, £30. G4EPL. Tel 0277 226146 after 6pm,

IC201 fitted preamp, reverse repeater, exc, mint cond, little use,
only £295 ono. G4EMG, QTHR. Tel 01-534 3460,

American callbooks, 1974 US and dx listings (rest of the world),
£5 each. 1976 Gs only, £1 inc p&p. G3TJY, QTHR. Tel 020 122 2142,
Bantex magnetic mobile mount, £4.50, SSM SM71 70cm preamp,
£4.50. Transistor beam splitter for scope, £10. Wanled: SUP7 ¢,
tube for Hewlett Packard 175A. GBEPQ, QTHR, Tel Kings Lynn
61554 aiter 6pm,

Linear tubes, 650W output, QY4-400, brand new, £15. Wanled:
Manual or details Hallicrafters Super Skyrider, 1940s vintage rx.
G30WQ, QTHR. Tel Sandwich 3997.

455k Hz mech filter, 2-4kHz bw with Isb xtal, £10. 3A rf ammeter, £2.
Londex AE coaxial relay, £3. CT436 scope plus h/b, small fault, £40.
All plus postage. G3YGM, QTHR. Tel St Just 222,

1C22A, exc cond, 10ch on 2m plus xtals for 433-2MHz and RBE4 for
trip conv 70cm, £140 ono. MM 70cm conv tripler, boxed, wired with
rf vox coaxial relays etc, used with IC22A for 70cm mobile, £36 ono.
GAFGJ, QTHR. Tel Oakley 3304,

KVG XF-9A filter, £15. CW filter XF-9M, £15. Both with carrier
xtals. GBFPT, QTHR. Tel 01-504 4942,

FT101B, vgc, only two years old, bargain offer at £360. GACEN,
QTHR. Tel 0425 615895.

FT200, FP200, exc cond, all 10m, £260 ono. FR100B, good cond, all
10, 11 and 160m WWV plus im discriminator, £70 ono. G4FGJ,
QTHR. Tel Oakley 3304,

SSM 2m Europa, £60. Antec 2m {2 whip and window clip, £8. G-
whip, 10m Flexiwhip with 80m coil and base, £12. Yaesu Y D844 desk
mic, £12. Two pairs of Pye Pocketiones with batteries, wkg SU20,
£26 per pair. BC221 freq meter, no psu, offers, Hunt, GW4CER,
QTHR.

Standard rack cabinet, modern design, 6ft high, 24in deep, £20,
Valves, ex-equip, 2C38A, 85p each. 6080, 50p each. 500 Bird
Termaline coaxial resistor, 500W, as new, £45. 36 sender modulator,
clean, £12, Carr by arrangement, GEACF, QTHR. Tel Orford 328.
KWS500 linear amp, vgc, solid state power supply, builtin antenna,
changeover relay, £65. Tel 0473 310 442,

Creed 75 teleprinter, as seen but fair cond, £25. Creed 75 tip cw
reperforator, as seen but fair cond, £30. The pair £50. G3LCS,
QTHR. Tel 0908 313379.

Marconi test equipment, TF334, deviation meter, £12. TF1104 vhi
alignment oscilloscope, £18. TF8%4A audio tester, £6. TF1041 valve
voltmeter, £20. All with handbooks. 1in vidicon tube, £5. Wanled :
Creed 75 teleprinter, exchange or why. G3NGK, QTHR, Tel 01-462
2178 evenings.

VDU cw keyboard and 12in monitor, 21 lines, 80 characters, 110/
300 baud, ASC11 code, 64 characters, V24 or ttl ifo, scroll mode,
auto tx, superb professional VDU in A1 cond, ew manual, £350, no
offers. Delivery at cost. Tel Dunstable 600358,

Liner 2, as new cond, all usual accessories, £110 ono. Pye 2m base
station, a.m. with four xtals in vxo plus net facility, £17 ono. 6 over 6
2m, £4 ono. GBFMC. Tel Tring 4948,

Cossor Companion 2m walkie talkie, 200mW ofp, fitted RS xtals,
spare nicads, charger, manual, can be heard on GB3BM most lunch-
times, £20 or exchange Heathkit Mohican or similar. G3XVN, QTHR.
Tel Market Drayton 3995 evenings.

20ft steel lattice tower, with 12ft dural, 14in extension, comp with
guys and head bearing, offers. GAMGW, QTHR. Tel 0206 2382.
Disposal of the effects of the late BRS Raven. One Drake R4C,
purchased mid-1975, hardly used, with Teleton loudspkr system,
two pairs headphones, small aluminium mast, £300. Cheques should
be made payable to Mrs J. B. Raven. Apply c/o Radio Communicalion.
2m gear. Linear, builtin psu, £25. Bandpass filter to suit, £2. 427 rx,
October 74, near comp, £10. Miniature scanning rx, £25, Tx/rx tone-
burst timeout, ideal for beginner, £25. All prof built. GW8J0J, 12
Black Barn Lane, Usk, Gwent.

Bendix 100-150MHz sig gen, £3. Telequipment D31 scope, £20.
Electronic double paddle key, £12. 30MHz gdo, £2. 160m 1x, £5. 160m
§ wave 14swg copper-coated steel, £3. 1MHz 100kHz 10kHz digital
marker, £3, Cooper, GW8J0J, 12 Black Barn Lane, Usk, Gwent,

145



FTDX401, FV401, Is, as new, £300 or exchange for TS700, FT221,
1C201 in same cond. GADBX, QTHR. Tel Crewe 581657,

Trio 9R59D, hardly used, as new, £30. Joyslick antenna and Joy-
match artificial earth, £20 both. 19 Dunella Road, Hillsborough,
Sheffield S6 4EG.

T28, £8. Bantex § whip, £4. Jaybeam mast, £4.50. Bolex P2 zoom,
cine Eumig phonomatic projector, 8mm. Renaissance chess set.
Sae enquiries. GM3WIG, QTHR.

Multi 7 10W/2W fm tx/rx, fitlted toneburst, S20, $21, S22, S0, RS,
R5 and R7, good cond, offers around £100. GW3YKZ, QTHR. Tel
Newport (Gwent) 58314.

Yaesu FTDX560, £215. Europa B, £80. 12AVQ vertical, £18,
Sentinel preamp, £5. Rebuilt and in good wkg order, telephone
answering machine, GPO-approved type, £60. G3NJQ, QTHR.
Eddystone EC10, with mains psu fitted, manual, immac cond, £60
plus carr. Henderson, 53 Dumyat Drive, Falkirk, Scotland. Tel
Falkirk 25559,

30ft lattice tower, 3 by 10ft sections with  section as base, £35.
Buyer collects or arranges carr. Xtals 72:5MHz, 72:7TMHz, £1 each.
G4AED, QTHR. Tel 0953 882187,

Two lattice towers, approx height 35/401t, sides 15in, to be lowered
and removed from site of deceased amateur. Contact via G4CJY.
Tel 0494 30018.

2m 15-20 G&D 2m a.m. tx, plug-in ac and 12V power supplies, £20.
KW Vanguard type, h/b, 160/10m, £20. 2m G&D converter, 4-6MHz
with own power supply, £10. Reasonable delivery. G3JSB, QTHR.
Tel 0423 872361,

Hansen swr meter, 500, SWR3, £4. Katsumi electronic keyer
EK9X, £5. AKG mic D11D-HL, £4. Pair brand new unused 6KD6
valves, £2.50. GM3WRN, 2 Maryfield West, Inverurie, Aberdeen-
shire.

Trio JR60 all valve communications rx, *54-30MHz, 142-148MHz,
needs a little attention, £30. G3ZZK. Tel 01-476 4050 evenings.
Yaesu FRDX400 deluxe, cov160-2m amateur bands, manual, £160.
G4CNB, QTHR. Tel 0621 782388,

Trio JR599, 160-2m a.m./fm/ssb, £100. LA106 2m linear amp, exc
cond, £120. FT200 plus FP200, £200. TCA tx, a.m./{m, vfo, exc cond,
£50, Buyer collects. G4EUH, QTHR. Tel 0272 557555.

Xtal ladder filter experiments, see 7T Sept and Nov 76. HC18U
xtals, 8:950MHz, £1 each. Some 5:000MHz HC6U and 8-000MHz
HC18U, £1 each., Send sae with remittance and order. Richard
Bowell, 16 Margarite Way, Wickford, Essex.

Eddystone EC10 Mk2, £55. HQ1 Minibeam, £35. Sentinel 2m
converter, 4—6MHz i.f., £10. Asahi echo trap vertical, 1040m, £15.
Halo £1. G3ZJF, QTHR. Tel Windsor 68364.

EC10 style h/b rx, fm discriminator, £35. Linear amp kit, 4 < TT21,
£30. Two 250V dc psus, £3. Four big heatsinks, £2. Two EMI 450
spkrs, £5. BCC69 and psu on 4m tuneable rx, £7. TV tennis kit,
mains isolation trans, offers. G4DPP, QTHR. Tel 01-575 0189,
Belcom FS1007P 2m channel scanning tx/rx, fitted nine chan-
nels, narrow filter, automatic toneburst, as new, £150. Reason for
sale, gone multimode, GBDYF, QTHR. Tel 01-462 2083,

Drake R4B, MS4 spkr, 160m, handbook, £200. Marconi H4000 ssb
tx/rx, 1-6-15MHz, mains 12V dc, handbook, £60. lcom 2m fm tx/rx
IC21XT, mains, 12V dc, mic, R5, R6, R7, S0, S20, 521, S22, handbook,
£90, Wanted : 3TF7 for R330. G3RCE, QTHR.

Liner 2, fitted preamp, rf control, mounting bracket, antenna, £115.
FV4005 vfo for PT560, £30. Both ono. Twin track tape recarder, three
motor type, £12,50. Sae for details. G4DGH, QTHR. Tel North
Chapel 556.

Eddystone EB35 all band rx, original packing, good cond, £50.
Sony CR160 Global thirteen band mains portable rx, as new, £140.
Amstrad stereo amp, £10, Prefer buyer collects QTH or London,
G3ACB, QTHR.

Pye Pocketphones, ane pair xtalled and wkg well on 4335, two
pairs not wkg, must sell, no sensible offers refused. GADXA, QTHR.
Tel 0532 684781.

Pye Vanguard, 145MHz fm, £30, Trio 9R59, £40. R1155, £10.
HW100 and ac power supply, £160, Wanfed : FR400 rx in good cond,
GW4DJW, QTHR. Tel 035 287 877,

Heathkit HW202 fm tx/rx, with HWA-202-1 psu, suitable mobile
or base station, plus HA202 40W amp, £155 ono. G8JBK, QTHR.
Tel Colchester 230318,

Trio 9R59D rx, good cond with spkr, handbook, voltage stabilizer,
xtal calibrator, £45 ono. SSM 2m converter, i.f. 2-4 to suit above rx,
£12 ono, Carr arranged. Wanted: FRDX400, JR599, cost around
£100. Wells, 58 Portland Street, Colne, Lancs BB8 OLX,

4CX250, bases, chimneys, unused, £56 pair. BC221, wkg cond un-
known, comp charts, £4. Buyer collects. Four uhf braidbreaker high-
pass tvi filters, per Feb 74 RadCom, £1 each. Two SL640C, £1,25
each, SL610C, 75p each, One SL822C, £2. 641C, 621C, £1 each plus
postage, G3IZJ, QTHR.
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Top band tx, with twin meter swr bridge, matching atu and psu,
offers. GACJQ, QTHR, Tel 01-524 3169,
KEN KP202, S0, S20, S22, R5, R6, R7 fitted, nicads, charger A/4
whip, £90, Liner 2, unmoded, with mobile mount, mic, good cond,
£110, Car fm stereo cassette player, 4W per channel, with spkrs, £30,
G8JZK, QTHR. Tel Romford 47998,
ARBS16L rx, £165. 888A, £60, RA1, £20. 2M20 2m tx, £25, 12V
mobile tx/rx, tx on 146MHz, £10, Two high speed chart recorders
with dc amp, no paper, £12. Dartronic 381 scope, £12. All ovno.
Tel 0782 21164,
Exchange Yaesu FR101D rx, all amateur bands 2m down, fm/a.m./
ssb/rtty/cw, wide and narrow filters, exc cond, for TS700 preferably,
or FT221. G8JSK, 99 Huntbach Street, Hanley, Stoke-on-Trent. Tel
0782 262825,
Nikkormat FTN camera Fl-4 auto-Nikkor, ERC accessories,
mintcond, asnip at£90, or consider exchange for amateur rx, JR310,
FRS0B etc, in similar cond. Easton, 36 Holystone Avenue, Newsham
Farm, Blyth, Northumberland NE24 4QD. Tel Blyth 5359 after 6pm.
Heath SB301/E B0-10m rx, mint, £125. Garex 2m tx/rx, mint, £100.
2m pa QQZ0B-40, o/p 12V dc, i/p rf switched, £20. Wantfed ! Liner 2.
:)44:28 converter. Ringo ARX Coliner. G8HLJ, QTHR. Tel 051-653
767,
FT101B, unmarked cond, very little used and not used mobile, mic,
plugs, fuses, manual etc, as supplied, £310. Prefer buyer inspects
and collects. G3IDAA, QTHR. Tel Teignmouth 3303,
Heathkit HW7 QRP cw tx/rx, built and wkg, £40. Codar AT5 tx,
T28 rx, mains and 12V psus and connecting leads, £40 ono. G4AYX,
20a North Fen Road, Glinton, Peterborough PE6 7JL.
Heathkit HW32A, 20m, 200W p.e.p., very little used, manual, no
psu, £55. HRO-MX, unmod, nine coils, original psu, good cond, £27,
Prefer buyer collects. Tel Chippenham 3740 evenings/weekends.,
B40, good cond, with handbook, offers. Microwave Modules 2m
converter, 2-4MHz i.f. with mains psu, £12. G8CQY, QTHR. Tel
Southampton 767935.
KW1000C rf amp, £65. 572B, /T160L, new, boxed, £9 each or £15
pair. Kokusai mech filter MF455-15K, £5. G3TQF, QTHR. Tel 0533
304873,
Liner 2 with PA3 preamp, £105. Microwave Modules 432/144
varactor tripler, £13. Sentinel converter 432/144, £12.50 plus carr.
G4DGM, 106 Goldthorn Hill, Wolverhampton.
Get going on rtty. 7Bs, £13. 7B/RPs, £18. All comp with base and
cover, some spares avallable, can deliver reasonable distance.
GB8JLT, QTHR. Tel Doncaster 842788.
SB104 all solid state digital tx/rx, £395. SB644 rvio, £49. HP1144
psu, £59. All constructed to professional standards, delivery
arrangeable., G2KF, QTHR. Tel Par 2337.
Pye Lynx tv cameras, comp less lens, from £28. Solarscope
CD513, new tube, exc wkg cond with manual, £38. RF sig gen, £6.
Creed 75 with perforator, £28. G2DAF ssb tx, pair 6146s comp with
psu, £45. GIKRC. Tel 01-449 9653.
Liner 2,-£100. Pye Pockelphones tx/rx, 433-2MHz, with tx battery and
manual, good cond, £33, Pye Vanguard, fm mod and discrim, vari-
cap tuned rx 145-146MHz, inc control, cables etc, £25. Trio 9R59D,
stabilizer and calibrator, £35. GBEUQ. Tel 01-953 3882 after 6pm.
Hamgear PMIID preselector, immac, as new, £i1 ono. Tel
Burton Joyce 3498.
Table-top 150W cw/a.m. tx, 6146s with meters, psu, £45. Miniature
seven segment Nixie tubes wired to pchs and ic sockets, £2 each,
six for £10. Day/datef/time digital shack clock, £10. 5FP7, £7. TFP7,
£9, Creed 7N/RP for spares, £8. GIKRC. Tel 01-449 9653.
Heathkit SB10U ssb adaptor, £25. Emsac 2m converter, 28—
30MHz i.f., £5. PA3 pre-amp, £4. Mains transformer 800-0-800V
500mA, £6. Choke 500mA 6H, £2. Choke 200mA 7TH, £1. G2DJA,
QTHR. Tel 0424 751164,
Withers 2m/28 transverter/psu, 200W, £50. JXK 2m/28 mosfet
converter, £5, 2m 10-el Jaybeam, £2. 70c¢m trip amp, QQV02-6s, £2.
Heathkit HWA1T inverter, psu, £10. 300V twin stabilizer psu, £20.
Other items, components etc, callers please. G3LAS, QTHR. Tel
Hertford 56122,
GEC HKenilworth, hiband, 4ch, 12tkHz, comp and wka, £40, or
exchange for similar but fm. GBCPB, QTHR,
Eddystone 940/S, with plinth spkr, as new, very little use since
new Oct 69, manual, £150 ono. Buyer collects, cash sale. Wanled:
FLSOB with FV50 plus manuals, mint cond. G3FK, QTHR. Tel
Breamore 436.
PF2UB, xtalled for 433-20, spare battery, £75 ono. GBEZM, 1 The
Orchard, 20 Orchard Road, Bromley BR1 2PS. Tel 01-460 1418,
Datong FL1 frequency agile filter, almost unused and as new, £35
plus postage. HF sig gen/wavemeter, calibrated attenuator, 100kHz
to 25MHz xtal calibration, £10 plus carr. G3XJJ, QTHR. Tel 0604
716196.
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Drake R4A, exc cond, spare valves and handbool, £140 ono.
G3KDB, QTHR. Tel Lichfield 53398,

LM14 frequency meter (naval version of BC221), in mint cond,
with psu, charts, handbook and spare valves, £40. BC221 in good
cond, £15,. G3YDY, QTHR. Tel 0245 62493 evenings.

Liner 2 preamp, £110. Datong rf clipper, £30. Pye U450L uhf im
base, £25. Vanguard, £10. Westminster W15AM, £30. VHF fm
Ranger, £8, 46-el 70cm Mullibeam, £8, 70cm 8/8, £4, 2m 14-el Para-
beam, £10, Telomast 40ft cw rigging, £10. 30m URE7 coaxial, £5,
Stolle memomatic rotator, £15. 8-el 2m beam, £5. 160-10m ssb/a.m./
fm exciter, £20. 2m 6-40 linear, £10. Jaybeam portable mast, £3.
GB8GOT, QTHR. Tel Wakefield 58654.

Ideal QTH near top Barn Hill, Wembley Park, Middx, 1501t rear
garden to open space, s/d house, thru lounge/dining, kitchen, three
beds, bathroom, separate wc, full oil ch, garage, £17,950 ono.
G2CJN, QTHR. Tel 01-904 7228,

Sony colour tv 1300, comp with wkg Teletext decoder (over 100
ics), many extras—switchable upper and lower case, white overlay,
memory lock, Trinitron tube for 1300 brand new in maker's carton,
£400 ono, G3KRC, QTHR. Tel 01-449 9653,

AEl CT52 miniature oscilloscope, leads, handbook, case, £25.
9:000MHz, 8:000MHz, new HC6U, £1.25. 1IMHz and 100kHz B7G, £1.
Beckman sub-miniature 10/15 turn duodials, £1. 10 turn pots, 1, 20,
50k, 75p. New capacitors, 1973, 15,000uF 40V 17A, £1.25. Meters,
xtals, coaxial plugs and sockets. Carr extra, GBENI, QTHR. Tel
0922 415374,

FT75 mobile tx/rx, 80-10m, 40W p.e.p., 15¢h vxo or ext vio, ac/de
psu, £160, FV50C vio, £25. Standard C826 MC 2m 12ch fm tx/rx,
£145, Westminster W15AM midband, 130-156MHz, £38. G4AFY,
QTHR. Tel Kidderminster 63358,

Venus SS2 monitor, and C1 camera sstv with lens, perf cond, still
in original box, with manuals, accept £330 pair, will not split, or
exchange for TS700, FT221. G4BFS, 19 Manor Close, Aveley, South
Ockendon, Essex.

Transverter, 28-30MHz to 144-146MHz, nearly comp, all parts,
Microwave Modules converter, built into professional cabinet,
similar Magnum 2, £40 ono. Sinclair 3000 stereo amp, exc cond, £18
ono. G8FIH, QTHR. Tel 0249 812047.

Liner 2 fitted preamp, mobile mount, mic etc, £90 or offer. Eddy-
stone EC10 Mk1, £40 ono. Microwave Modules 70/2MHz converter,
£12. Eddystone S640, offers. Buyer collects. GIYPP, QTHR.

Trio 9R59DS gen cov rx, £35. Buyer collects or can deliver
reasonable distance. G4FIE. Tel Glen Parva 8705,

WANTED
Information re large wavemeter marked CLS48%1D, and
oascillator 375 §/S, range TkHz to 12MHz with Muirhead dial, all costs
paid, circuits returned etc. G3KDQ, 40 Oakwood Drive, Ravenshead,
Nottingham.
Linear amp, gdo, antenna matching unit, any cond as long as wkg
ok, 21 MHz coil and circuit for HRO. Fyffe, 23 Mid Street, Kettlebridge,
Fife.
FT200 with FP200, HW101, HW100, For sale: Liner 2 efc, see sepa-
rate ad. G3XJS, QTHR. Tel 04947 2344,
Three to four bedroom house within eight miles radius of Stone,
Stafis, approx £14,000, must be good vhf site. GBLCQ, 43 Meadow
Close, Houghton-le-Spring, Tyne and Wear. Tel 0783 842350.
Information as to how one can receive satellite weather pictures
on 625 line tv with tv conversion plans or converter design, Prepared
to reward cash orin kind withinfo on space, gravitation, time, energy,
magnetism. Correspondence on this subject invited from serious-
minded, especially readers of B. L. Cathie's Harmonic 695 and 33.
Observed shift on oscilloscope of locked audio signal backwards in
time in vicinity of rapidly discharged large industrial equalisation
condenser, could be magnetic flux upsetting time base, could be
real time shift, any deep thinkers? H. Graepel, El1DA, Kinsale,
Irish Republic.
RTTY equipment, 2m fm tx/rx, TA33Jr. Dr G. V. Bulger, GIWIP,
58 I‘:‘awich Road, London ES ORR. Tel 01-985 1314 home, 01-539 5522
work.
Linear amp, hf, well made and quiet. American Unique wire tuner.
GATJY, QTHR. Tel 020-122 2142.
HQ1 Minibeam. FV101B vio. Edwards, GWJ4ESL, 14 Northfield
Close, Caerleon, Newport, Gwent. Tel Caerleon 421195,
455kHz, or other frequency below 9MHz, ssb and cw or cw only
mech or xtal filters, please give price and data inc bandwidths and
impedances, GM4DQD, Zoar, Wadbister, Girlsta, Shetland Isles,
Collector-enthusiast trying to locate old radios made before 1933,
mains or battery, books, magazines, valves before 1937, spkrs, good
price paid for equipment in above average cond. C. Sawyer, 210
Gordon Avenue, Camberley, Surrey. Tel 0276 29460,
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“Antenna here is an end-loaded multi-normal-mode helix"
(With apologies to “The ‘normal-mode’ helical aerial",
GBENN, Radio Communication July 1974)

Trio TX599 or T599S wanted urgently, must be wkg, preferably
with manual and cables, good price paid for a good rig. R. J. Napper,
22 Rydal Drive, Hale Barns, Altrincham, Cheshire. Tel 061-980 4252,
Yaesu FR50B, mint cond. For safe: Brand new AVO model 8 Mk3
with leather case and 50A shunt, will exchange for FRSOB or similar
amateur bands rx. Letters only please. Steven Pocock, 57 Golden
Avenue, East Preston, Sussex BN16 1QX.

Eddystone B8BA or KW707 or similar amateur band rx. GBLND,
QTHR. Tel Reading 733257.

Telford TC10, full details, GBHBO, QTHR, Tel 01-399 8196.

ATU, or loading ceil and variable cap in box for top band. G4FAJ,
QTHR. Tel 054 33 2169,

HF QRO linear, Collins or similar. Mobile linear 2m. Electronic key.
Drake Ip filter. Lightweight oscilloscope. Heavy duty rotator.
Antenna switch. VHF manual. GINZT, QTHR. Tel 044 83550,
Handbook and circuit of Serviscope by Telequipment, buy or
borrow and copy. Desperate. G3XHC, QTHR.

BC348, BC342, state price and cond. Openshaw, 516 Walmersley
Road, Bury, Lancs.

Manual, circult or connection diagram Storno CQM13C, control
box, ;ables. mic. Manual for SX24, G3LYU, QTHR. Tel Leicester
B76459,

Drake T4X or T4X-B, top price offered depending on cond, no
guarantee required, will buy comp Drake rig if not splitting, will
collect, spot cash, G3TYY, QTHR.

Anyone interested in swopping oscilloscope for my Zenith E
35mm camera, tripod, daylight loader, and Mullard 3-3 tape amp, all
exc cond, cash adjustment if necessary, A, Schifiman, 41 Benton
Road, llford, Essex 1G1 4AU. Tel 01-518 1562.

Three Carlisle amateurs require Heathkit RA1 manual or loan of
same for copying if possible. G3ULY, QTHR.

Looking ahead

24 April—NRSA Convention, Belle Vue, Manchester.

6-8 May—RSGB International Radio Communication Exhibition and
Convention, Alexandra Palace, London.

17-18 September—NW Amateur Radio Convention, University of
Lancaster.

15-16 October—Jamboree on the Air.

27-29 October—ARRA Exhibition, Granby Halls, Leicester.
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TMP ELECTRONIC SUPPLIES
(4. H. Jones, GW3ITMP)
Agent for South Midlands Communications Ltd
Full range of YAESU equipment with 2 year warranty plus HY-GAIN
JAYBEAM BANTEX CDE ROTATORS BELCOM KW MICROWAVE
MODULES FDK ETC ETC ETC.
Used Equipment

FTDX401 & CW Filter £285.00

SWAN 350 & AC PSU £225.00
HW-101, HP23 & CW Filler  £185.00
FRD X400 Roceiver. . . £160.00
Liner2 a few in stock . £115.00

lo £130.00

Equipment Service

G2BSW
GBCA

REG. WARD & GO. LTD.

SHURE MICROPHONES

All modern tr
ring for quote.

. recelvers, tr

GOOD CLEAN EQUIPMENT WANTED FOR CASH URGENTLY

3 Bryn Clyd, Leeswood, Mold, Clwyd, CH7 4RU.
Tel: Pontybodkin B46 (STD 035287)

!03 VSWR Meter and Model 444 £18.20 Model 201 £7.89
comblned Power Meter.. £16.00
TR2200 as new with 10 YAESU
channels & accessories 107 Combined E-Z March, FT101E Transceiver £429.00
tone burst efc. .. £160.00 VSWR and RF Powar FT200B Transcelver and
KP202s with accessories £90.00 Indicator, Dummy load FP200PSU. . £280.00
to £120.00 and Antenna Switch for Yoesu FT, 301D. AII snitd
NR-56 Moniitor Recelver .. £40.00 foutiets .. £68.00 state TCVR £598.00
FR101 S Receiver £290.00
ivers realigned and serviced, please Trap  Dipole  Co-axial FR101 D Recelver .. £390.00
Feeder .. £2600  FT401B . £365.00
Trap Dipolewith Balun £20.00 :?2120.? Monltorscone :;;::g
New GJ’C Racel\wr FRG. 7. £144.00
3-way Antenna Switches Technical Asgoclates Audlu
(forco-ax) .. o - £6.00 Compressors

HIRE OR BUY

TRY UHF/VHF EQUIPMENT
IC22A's etc from £6.20 per month
Latest 70cm TX/RX Autoscan
MICROWAVE MODULES EQUIPMENT
2m to 70cms Transverter £8.00 per month
FM PA's 2 metres, 20 watts out, from Trio 2200GX etc, £25.00

SAE FOR DETAILS
BOOTH HOLDINGS BATH

(Incorporating Ham Hire and Rent-a-Rig)
Member of F.AF.A,
6 Golf Club Lane, Saltford, Bristol 712730
G3XO0D, G3INXU after 7pm Saltford 2402
G8DPH Windsor 51767 after 7Jpm

USED EQUIPMENT
£250.00 Satellit 2000 (comp.)

Valves for Yaesu, olc., 6BZ6, GUS, 6KDE, 12AXTA, 12BYTA, 12AUT, 6J56C, 6148,
6HF5, 6LQ6, 6EAS, 6GKS, 61468, 6KD6, RCA Valves for KW equipment, ete.

Sentinel 2m Preamps and 2m convertors/Europatransverters, J Beams and Stolle
rotators. 140° 14g ant. wire, insulators, 52 & 75 ahm co-ax, and UHF plugs,
sockets and reducers, G-Whip mobile Mast ¢
Hy-Galn vertlcals, SWR 10 (Twinmeter), SWRI’PWR Mulnu

FT.101. Excellent .. £115.00

AMTRON KITS
TRADE INS WITH PLEASURE. OUR STOCK OF GOOD SECOND-HAND
EQUIPMENT CHANGES DAILY—LET US KNOW YOUR REQUIREMENTS.
Dueto price of import. tarellableto al tl
ADD124% VAT to all prices except used squipment.

HP TERMS AVAILABLE CARRIAGE EXTRA ON ALL ITEMS

AXMINSTER, DEVON EX13 5DP Telephone 33163

By Telephone

SECURICOR
DELIVERY

EASY TERMS
UP TO 3 YEARS

AMATEVUR RADIO EXCHANGE

The Aladdin's Cave for the enthusiast, with a secondhand selection
that is second to none. Converters. Transverters. Transceivers (HF/
VHF/UHF). Receivers. Linear Amplifiers. Power Supplies. Rotators,
and much, much more.

* Good secondhand equipment always wanted *

b

NEW EQUIPMENT Yaesu, Ilcom, Standard, FDK, Swan, Microwave
Modules, QM70, Antenna Specialists, Bantex,
Jaybeam, KW, Hy-Gain, etc.

IC215, 15 channels, 3 watts. +*
IC240, new 2m mobile

+* Now in stock

Phone for full details of current stocks and opening hours

2 NORTHFIELD ROAD, LONDON W13 9SY. Tel:

01-579 5311
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MATEUR ELECTRONICS U

YOUR FIRST CHOICE FOR YAESU MUSEN!
v FT-221R

2 METRE
TRANSCEIVER

ACCEPTED AS THE YAESU

FINEST ALL-MODE
2 METRE RIG

AVAILABLE MAIN

ASFACTORY-APPOINTED
MAIN AGENTS
WE OFFER YOU—

% LARGEST SELECTION

% IMMEDIATE DESPATCH ON
STOCK ITEMS

% FREE SECURICOR DELIVERY
% FULL WARRANTY SERVICE

% EXCELLENT CREDIT TERWS Sensational ATLAS-210/215X
i Swam MAN  gamw ATT A
AGENT FOR @ ELECTRONICS AGENT N =. RADIO |N§.

A COUPLE OF STAMPS (NO ENVELOPE) BRINGS THE FT-221R, SWAN OR ATLAS
LEAFLET. A POSTAL ORDER OR STAMPS FOR 25 PENCE BRINGS THE LATEST YAESU
MUSEN MAIN CATALOGUE TOGETHER WITH OUR CREDIT VOUCHER VALUE £1 FOR
USE AGAINST YOUR FUTURE YAESU PURCHASE.

ATTENTION GM'S — NEW SCOTTISH BRANCH!

WE ARE PLEASED TO ANNOUNCE THAT OUR FULL-TIME BRANCH—AMATEUR ELECTRONICS UK-
SCOTLAND—IS NOW OPEN AT 287 MAIN STREET, WISHAW, LANARKSHIRE, GORDON McCALLUM,
GM3UCI, WILL BE AT YOUR SERVICE DURING NORMAL BUSINESS HOURS AND WILL BE VERY
PLEASED TO SHOW YOU THE LATEST PRODUCTS. TEL: WISHAW 71382,

BRANCH: AMATEUR ELECTRONICS UK—COASTAL, CLIFTONVILLE,
KENT. KEN McINNES, G3FTE, THANET (0843) 291297
AGENT: WALES & WEST—ROSS CLARE, GW3NWS, CAERLEON 422232

508-514 ALUM ROCK ROAD
021-327 '4°%7

BIRMINGHAM 8 reiexains 6313
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ELECTRONIC
B SERVICES

P.M

Tel: 051-677 8918, 4.30-Tpm.

VAT—PRICES EXCLUDE VAT, WHICH SHOULD BE ADDED AT THE HIGHER RATE (12{%/) FOR ITEMS MARKED (H) AND AT THE LOWER
RATE (8°/) FOR ITEMS MARKED (L)-OVERSEAS ORDERS (Inec. Eira and Channal Isles) NO VAT CHARGEABLE.

2M TX & RX CRYSTAL AVAILABILITY & PRICE CHART

CRYSTAL
FREQUENCY |
RANGE

USE (TX or RX)
and HOLDER

QUTPUT
FREQUENCY

12MHz-TX-HC25/U
14MHz-RX-HC25/U

144030 -
144-4[4332 5
144-480 i
144:800 -
144-700 i
145:000/S0O 4]
145-050/R2T ..
145°075/R3T ..
145-100/R4T ..
145125/R5T ..
145'150/R6T ..
14S4T5/RIT ..
145-200/REBT ..
145:300/512 ..
145-350/514 i
145400/516 "
145:500/520 ;
145:525/521 A%
145°550/S22 ..
145575523 .
145:600/524 s
145-850/R2R
145675/R3R .,
145700/ R4R v
145:T25/RER ..
145750/RE6R ..
145775/RTR ..
145.800/RER ..
145950

BFrCCOCCCo BB EBOCCNBREBDEBEDOON O

OO OUOrUOTNTOrOOrooceos oo eeo | 3MH-TX-HCE & 25/U
TSSO rOraCrocororores oo ooe | (gMH-TX-HCE & 25/U

COCOTUOTeeMsuU00RAERGEREE 000N | 18MH-TX-HCZ5/U
CoBUNERNBEEROTNCRCTTTCO0R 0TI | 4MHz-RX-HC25/U

8B CCCFUCCac0BECTrBsaBaEE s OCOTE & | AMH-TX-HCE/U
TR CCCCCN eI TOCNB0NGES s T0C00T | GMH-TX-HC25/U
SOCCOCTCasseEOaCassanome COTe & | BMHZ-TX-HCE/U
BusBEBNBEBEEBEBNEOCTOCOTOTOTs Torooo | {0MH-RX-HCE/U

Lo~~~ L T - - -l - - - - - - - - - |1MH[.RX.H|’,‘.5FU
FHNPUERAEAPEABCNCMTTOTOTS CTT T | 44MHz-RX-HCE/U

LR RO R T - - - -

b

CRERusREBSNsadlCsrooooes roooo | BMHL.RX-HCES/U

CoCCUCCUCCUTNTCOTOCCT006 U000 | 72MH2-TX-HC2SU

PRICES: (a) £2.36, (b) and (c) £2.90 -+ VAT (H).

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 quile possible we
could be able to supply from stock.
N.B. Frequencies as ||sted above but in alternative holders and/or non-stock
loads are available as per codo (b).
ORDERING. All wa requiratoknow Is (1) Qutputfrequoney, (2) Crystal frequency
range, (3) The holder, and (4) Either the load capacitance (pfs) or equipmaent, It
Is not essentlal to give the exact frequency, though it would be of assistance to
quate It if known.

JAPANESE AND AMERICAN EQUIPMENTS
With the ever Increasing popularity of Japanese equipments we have further
expanded our range of stock crystals. We can now supply for YAESU (FT2F,
FT2FT, FT2 Auto, FT224), most of the ICOM range and the TRIO-KENWOOD
range. We can also supply from stock crystals for the HEATHKIT HW202 and
HWITA

4m CRYSTALS FOR 70.26MHxz—HCE/U

TX 8-7825MHz and RX 29-7800MHz 4 e at £2.36 each + VAT (H)
RX 67466MHz .~ e at £2.90 each + VAT (H)

7A ARROWE PARK ROAD, UPTON,
WIRRAL, MERSEYSIDE, L49 0UB

Cables: CRYSTAL, BIRKENHEAD

CRYSTALS FOR ‘l"HE NEW BRITISH ToCM CHANNELS

‘e aro stocking the 1s: RB2 (434-65/433-05), RBA (434:70/
43310), RBS (434.75/433-15), SUS (433-20), RB10 (434:85/433-25), RBI4
{#34-05/433,38), SU18 (433-45) and SU20 (433-50)—TX and RX for use with:
PYE UHF Westminster (W15U), UHF Cambridge (Ui10B), Pocketfone
(PF1) and STORNO CQLICQM 662 all at £2.36 plus VAT (H). For the
U450L Baso Station we have the TX crystals for all the above channels
plus the RX crystals for SUB and RB14 also at £2.38 plus VAT (H).
The RX crystals for RB2, RB4, RBS, RB10, SU18 and SU20 for use In the
U450L Base Station, together with the TX and RX ¢rystals for the remaln-
Ing SU channels (SU12-433-30-RTTY and SU16-433-40) for all the above
equipmonts are avallable at £2.90 plus VAT (H) delivery as per class
(b) 2m Items.
10:245MHz "ALTERNATIVE" I.LF. CRYSTALS—£2.38 + VAT (H).
Foruse In PYE and other equipments with 10-7MHz and 455kHz |.F.s to get
rid of the "*birdy'' Just above 145-:0MHz. In HC8{U, HC18/IU and HC2S5]U.
CRYSTAL SOCKETS—HCH/U, HC13/U and HCI5/U (Low loss)
16p each -+ VAT (H) <+ 10p P. & P. per order (P. & P. free If ordered
with crystals).

CONVERTER/TRANSVERTER CRYSTALS—HC18/U
All at £3.00 + VAT (H). 38-6666MHz (144/28), 42MHz (70/28), 58MHz
(144/20), T0MHz (144/4), TIMHz (144/2), 95MHz (342/52), 96MHz (1,206/432
144), 101MHz (432/28), 105-6666MHz (1,205/28) and 116MHz (144/28).
CRYSTALS SPECIALLY MANUFACTURED FOR AMATEUR USE
TO CUSTOM!RS REQUIR!II!N'I'S

Now supplled to our new imp Ification {temp. tol.
+30ppm 0-60°C, adj. tol. --30ppm) as follows: In  HCBU 1-5-2MHz £3.95 +
VAT (H) and HC6/U 2-105MHz and HC18/U and HC25/U 4-105MHz £3.00
-+ VAT (H). Dallvery usually 4-6 weaks. Pleasa give circuitconoitions (i.a.
load in pf etc.) when ordering. Fundamentals (1-5-21MHz) will ba supplied
to 30pf circuit condltions, and overtones (21-105MHz) to series resonant
conditions unless otherwise specified. For details of closer tolerance
crystals please send 5.A.E,

TEST EQUIPMENT FREQUENCY STANDARD CRYSTALS—
100kHz In HC13{U, £2.95 4 VAT (L).
1MHz and 5MHz In HCSJU and 10MHz and 10-TMHz In HCB/U and HC25/U,
£2.80 + VAT (L),

BURNS ELECTRONICS
Wae are the Northern Appointed Agents for BURNS KITS etc. and can
supply mos! of thelr products lram stock.
MODULAR COMMUNICATIONS SYSTEMS

For the RTTY enthusiast we can recommend and supply tha *MCS"
range of products. This Includes terminal units, AFS keyers, magnetl
drivers for TTL Interface, telegraph distortion measuring adaptor, RTTY
audio processor, power unlits, ete. ete.

Forthe CW man we have the *MCS* CW fllter which glvesthree stages of
active filtering, Please send S.A.E. for full details of the *MCS" range.
ANZAC MD-108 DOUBLE BALANCED MIXER

5-500MHz supplied with full details for only £5.95 plus VAT (L),

CRYSTALS FOR PROFESSIONAL USE

CRYSTALS TO COMMERCIAL SPECIFICATIONS
Wa can supply crystals to most commercial and MIL specifications, with
an oxpress sorvice for that urgent arder. Please send S.AE. for detalls or
telephone between 4.30-Tpm and ask {or Mr. Norcliffe.

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.

LOW FREQUENCY CONVERTER. 100-600kHz, 20dB gain antenna

tuner, feeds 3-5-AMHz receiver s £8.80
ANTENNA NOISE BRIDGE. Msasure rndlalinn reslslance 20-290

ohms, resonance 1-150MHz £8.20
SPEECH COMPRESSOR, get 4 timas 1hs punch i £8.60
V L F TUNER, see what's on 10-150kHz, audio oulput, ll.litl 501!.

antenna . £9.70
TWO "I'ONE OSCILLATOR. Ior Ilnear a!tor-care £5.50

Each kit is EASY to make and Includes all parts, coils, printed clreuit, case, etc,
Instructions, postage, maney back assurance.

WHICH DO YOU NEED?

SEND TODAY

CAMBRIDGE KITS

45 (RP) OLD SCHOOL LANE, MILTON, CAMBRIDGE

NEW

TONE BURST AND TIMEOUT TIMER

Provides tone burst plus timeout indication of ¥ sec. pulses of
1750Hz. Will drive a speaker, Will also drive a LED 4 secflashes,
Timeout nominally 53 sec. can be adjusted. Can be triggered by
a positive or negative swilching voltage, Size 55 = 45 mm. £8-60

Fm. DETECTOR

400kHz. to 1.6MHz. See the Jan RadCom for £5-25
TONE BURST details
1750Hz. £4-00

All 9-15v¢. Guaranteed 12 months. inclusive p & p ele. SAE enquiries.

LYE COMMUNICATIONS
238 Stamford Road, Brierley Hill, West Midlands.
DY5 2QE
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ELECTRONIC DEVELOPMENTS
Professional Quality for the Amateur

THE MAGNUM TRANSVERTER
EDT 144/28: EDT 70/28: EDT 50/28

i

(it et |
w00 EURRENY
: (e i e (AT
W @» e @ :
e et o ;

e

Qur Transverter Is fully YAESU compatible and may be operated with most ether
HF transcelvers. Drive required at 28MHz up to S00mW. Power Input up to 200
watls (509 efiicient). Each Transverter is aligned using our SPECTRUM ANA-
LYSER to obtaln an extremely cléan outpul spectium. Microwave Modules recaive
convertors are fitted to all our Transverters,

PRICE £151.90 inc VAT

WAVEMETER 65— 230MHz

General coverage VHF Absorp-
tlon Wavemeter. Its high sens!-
tivity makes It Ideal for checking
spurlous oulputs as well as the
transmitted frequency.

PRICE £19.00 Inc VAT

YOUR ORDERS, ENQUIRIES
AND TECHNICAL QUERIES

WILLBEDEALT WITHBOTH
PERSONALLY AHND
QUICKLY

THE MAGNUM LINEAR/PREAMP
EDL 144

S

=

IMINEARPREAMP
T T i

i ore -

This Linear Amplifier has been developed by us to fill the need for a high power
add-en unit for use mainly with low power SSB transceivers. The unit also con-
tains a low-noise receive p whichis d with an RF gain control.
Mains operated. Drive requirement: 5-20 watts. CW and SSB, 5 watls maximum
AM & FM. P.A, 50% Efficient. R.F. switched so no modification lo {ranscaiver Is
necossary.

PRICE £151.90 ine VAT

NEW PRODUCT
T0cm LINEAR EDL 432P

Following the success of cur 432MHz Lincar Amplifier assembly EDL 432 and due
1o the inc: i far a sell d unit, ELECTRONIC DEVELOP-
MENTS are pleased to announce the unvelling of a new linvar filling these needs,
the EDL 432P.

This naw unit utilises the same P.A, as the EDL 432 and I8 complete with mains
power supply, blower, aerial change over relays and full melering,

PRICE £151.80 inc VAT

SPECIFICATIONS:

Typical efficiency 5095 at 50 walls,

Input drive 5-10 watls

Outpul power 50 watls RMS

Input connector: BNC, 50 ohm. Qulpul conneclor: *'N'' Type, 50 ohm.
Size: 10f = 6 = 103in (26 % 16 = 274cm). Welght; 221b (9.9kg)

EDL432 £56.25 inc VAT (see previous adwerts for further details or wrile
for data sheet).

POLAR ELECTRONIC DEVELOPMENTS LTD

DOMVILLE ROAD, LIVERPOOL, L13 4AT. Tel. 051-220 6666

RADIO COMMUNICATION February 1977

151




Shep Hours 8.30am to 5.30pm Man. to Sat.
- Easy access to the M8, M61, MB2, M63
NO PARKING PROBLEMS
o,
47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 052-35 76790 ::::::;:::‘:;‘;‘:" VAT at87; or 12 as going to
YAESU MUSEN JAYBEAM ANTENNAS
FT101EL Transcelver . .. £4BL50 4m4 Element .. K .. E11.47 300chm twin feader e 8p
FT200B Transcelver .. 7 i 2 £326.00 2m S Element .. By > 2 £6.,54 Toohmtwin feeder .. 3 5 &p
FT4018 Transceiver .. . .- £412.00 2m 8 Element .. o o g £9.11 T50hm low loss co-ax. . i . v 14p
FT221 Transceiver .. .. . £403.87 2m 10 Element .. 1o s £19.35 Single meter SWR Meters .. .. .. £10.40
FR101S Recelver o . : : £336.37 PBM14/2m Parabeam = i .. £2838 Twin meter SWR Meters .. . e £12.60
FR101S Digital Recelver .. e .. £438.00 2mS5overs .. s 3= h, . £14.51 PL258 Plugs .. : it e pre 45p
FR101D receiver . s . . £438.75 2mBoverd .. - o . : £18.141 50230 Sockets i “ = . 40p
FR101D Digital Recelver .. .. .. £540.00 2m Ground Plane wWOB N Torg Cable reducers S e e 14p
FL2100 Linear Amplifier .. s . E279.00 2m Crossed Dipole .. 3 = 5 £8.84 Line connectors ‘e . 5p
YO-100 Monitorscope . . o £134.00 SPM Portable Mast .. ' iy i £9.50 Junkers Heavy Duty Moua Kcya . £28.50
YC-385D Frequency Counter oo . £150.00 8 Element Crossed 2m .. . . £1841 Baeur Paddle Unit .. e e £98T
Y D844 Desk Microphone . . £8,50 5 Elsmont Crossed 2m 2 . 1451 SWL Tuning Unit Mk 12-30MHz .. . E&7.00
Y D856 Hand Microphone .. . . E20.00 2m 4 Element Quad .. . o .. £14.85 SWL Tuning Unit Mk 11550kes-30MHz ..  £25.00
FRG7 Recelver 5 o e .. £167.00 2m 6 Element Quad .. i = Sl £19.80 _— -
D8[70cms i & B e i £14.08 T.E. MIL
DRAKE PBM/18/T0cms . . s . o £16.85 ARAC 102 2 band Recelver .. i .. E100.00
R4CRecelver .. .. .. .. .. £45000 MBM48/70cms Multibeam .. .. .. £18.85 Atal 222 144-146MHz AM-FM TX . £126,00
I;J:gr;nsmm?r o e mm-g MBMB8/T0cms Multibeam ... #2632 :%mﬁo%:_ Recelver Madl:;al u . gﬁ
ransceiver .. . . . o 144-146 Transmitter Module -
AC4 ACPsu . s .. E90.00 PLANET AD4FMDiscriiminator .. .. i £5.00
MS4 Speaker e e .. E200 AAf Audlo Module .. .. .. ..  £A25
SSR-1Receiver S L i .. £185.00 Planet2m Linear Amplifiar .. ENZ50 AG10 Tone Generator i & £4.50
SPR-4 Recelver . .. £510.00 Plane2m Transverter e e EN250 AT2310 Channel Crystal Tx Module ..  £36.00
Low Pass Filter e e E15.00 PSU tv Transvortar .. 3 - RS0 AT2010Channal Crystal RxModule .. £52.00
ALS Linear Amplifier Module o E2T.00
DECCA COMMUNICATIONS MICROWAVE MODULES AS15stabllized 12V de board . £8.00
KW2a04 Transmitter .. .. . o £285.00 MMC144 2m Converter o . E2025 AK202M FM Transcelver .. .. o E17400
KW107 Antenna Match . .. ETLIS MMC/144 LO .. o o iy - £22.50 AK20 FM Transcelver kit .. i . £120.00
KW109 Antenna Match it . £92.00 MMCT0 .. = i o g .. E2005
:m ;ﬂlmﬂm Switch.. .. .. . g_:: MMC/70 LO v e .. £2250 TECHNICAL ASSOCIATES
AlUN s by s e ot MMC432 o ™ . - £24.75 Audlo Compressor .. . . - £23.62
KW 1000 Lingar s e e e E2ATS0 MMCI286 .. .. .. .. .. £2842 NotchFilter .. .. .. .. .. £25.60
KWa02Recelver .. .. - £236.50 MMA144 Pre-amp .. .. .. .. £14.62 Band Pass Fliter e e .. £2580
MMV1296 i i . - . ERIS Crystal Callbrator .. - £ e £21.37
BELCOM MMT432/28 .. .. .. .. .. E10842 Preselector .. .. . a. .. £25.70
Liner2 Transcelver .. ¥ - . E184.50 MMDO50 ax i zu 3 = £69.75
Liner 430 Transcelver, . i a3 .o £290.00 MMD 500P . .. £2832 SECONDHAND EQUIPMENT
NR-56 Tunable FM Recelver - B MMO 050/5000 anuenw Counler £88,87 Yaesu FRO10ID Recelver . £335.00
MMT 432/144 .. + . £149.62 Yaesu FRO101D Receiver - £375.00
OMEGA
TE-701 Antenna Noise Bridge2-30MHz ..  £23.50 MMEIMER: o s £80.87 Eddystone 840C Receiver .. .. £65.00
TE-702 Antenna Noise Bridge 2-220MHz £28.00 snrl:wF\g:ﬂ?FiéCRm Recelver .. %ﬁ
agsu e e !
ROTATORS el Heathkit SB610 Momlmscopa ¥ £75.00
AR30 £42.19 204080-10m Transcelver: .. £495.00 KW202 Recelver : FI. £185.00
‘AR0 o £43.94 20302m Fm Transceiver .. E178.37 Yacsu FLI0T Tmnsmnllsr i £300.00
CD4é .. . . . - £100.13 Heathkit RAT Recelver . . £45.00
Hamll .. % s e e £133.38 G-WHIP MOBILE ANTENNAS Hallicralters SX122 receiver s £125.00
Emolo !IJQJ.B! % £78.75 10-15-20m Halical Whip £20.15 FT200B Transce_lvr.-r o £300.00
Emoto 110MXX S £145.00 Basemoun! .. £2.47 Liner2 Transceiver .. £130.00
Coils for LF Bands ea:h £5.47
HY-GAIN Flexiwhip Basic with moun! £15.00 dd d please with all general
12AVQ 10-15-20m Vertical .. - - £40.50 Collsforall bands each . ~ £6,25 enguiries. Postage extra al cosl. Dellveries free In
14AVT 10-40m Vertical . . .. £56.25 some arcas.
TN TrissnarBemm T atedr SRELELTY SO 10/ URE-Asiing . ACCESS AND BARCLAYCARD FACILITIES
THEDXX Tribander Beam P o E163.30 2"' Gm“un L nnle.d th 'Ehls . £13.3 Full after sales service. All equipment alr tested and
BNE6 Balun .. an . £20.25 ki L\oun od, §" whip " . £12.00 sold from above premises. Wa do not amploy any
Bumpor Mount s £6.75 emsfandurd mauni * s - £12.00 part=time sales or sell {o private Individual for re-
snle. On the spot HP and eredit facilities avallabla.
ATLAS ACCESSORIES Part exchanges welcome. Instant cash pald for good
210X Transceliver ”e . " £4B2.50 UR43500hm Co-Ax per metre ' e 18p clean equipment or we will sell your equipment for
215X Transcelver . . =H £482.50 URE7500hm Co-Ax per metre e = 45p you at a small commission.
SMEVRE: Al aomuie o Sovals b sk tieo 514 R.T. & . offer the finest selection of
CONVERTER: 28/144: 38:66667MHz £2.25,
TONEBURST: 224kHz £3.50 (used with 4007 & 4024, cct first-class new and fully overhauled
supplied). 1 . .
MARKER: 100iHz £2.75, 200kHz £3.50, 4ssihz 2400, 1wz | & SecONd-hand communications and
19,5, e z £2.25. . ' -
Giones e Sns s pescneay | electronics equipment in the UK.
] 2T R . i
6,8,9,10,12, 14,16, 31,37,67, T0 & 73. - = Constantly changing stocks of o vast range nf equipment.
RADIO CONTROL: 6 common channels for 455kHz |.F. £3.00 Soutoaretie Surchaiadacs sanlp )
i 'art exchanges welcomed, . .
FM DEMODULATOR: 9-8MHz £2.25. Use with NE563 (cct @ Weare spotcoshbuyersfor lmost al electronic squipment.
supplied). : - Send S.A.E for our latest list of over 50 recelvers and many other inter-
Add 12¢% VAT except for marker and clock crystals which Shliag hage;
“INTERFACE QUARTZ DEVICES LTD B s eI
Ashville Old Hall, Ashville Road, London E.11 Tel: 01-539 4985
29 Market St. Crewkerne, Somerset Tel: (046031) 4433, Telex: 46283 = d s * -
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QYN FLECTRONICS

70cm REPEATERS ARE HERE NOW
THE COBRA
This unit Is designed to be used In conjunction with a 2m im transcelver fo allow
the operator accoss to the 70cm band in both slmplex and repeater modes. The
normal functi of the 2m Ir Iver are and T0cm operation may be
achieved by a simple flick of a switch, T0em rocelved signals are converted down
In a linear manner to the 2m band. 2m transmit signal s tripled in frequency to the
70em band, Because the COBRA has ita own bullt-In nudio stages, frequency devi-
lllon on T0cm Is pre-set from within the COBRA thus avolding the necessity of any
I to the 2m
FEATURES:
Switchable Bullt in Audie Amplifier and Limlter.
Tone Burst adjustable in frequency, amplitude and duralion.
All [T [Switching acc d by buill-ln RF Sensing.
Controls include 2m[T0cm Swilch; Tone Burst On/Ofl Switch: illuminated
Relalive RF Power Oulpul Meter, Microphone Inpul/Output Sockets.
Reverse Polarity Protected.
Fused DC Line.
‘Woelght 1kg.
Size= 105 = 60 = 230 (all dimensions In mm).
12V DC Nominal. (Negative Earth).
Current Consumption 2m position—Zero.
om Recelve 120mA
Toem ,, Tranamit 180mA
2FM70: This small unit obviates the need for the of & second t
or the complexity of numerous add on units with multiple connecling leads. B?
simply inserting the unit Inthe antenna lead of your 2m FM transcelver you are ready
for oporation on elther 2m or 70em AT THE FLICK OF A SWITCH. The 2FM70 has
its own 70cm to 2m receive converter built in and all switching Is l:amed out within

At A

led (lo eliminale spuril) to MOSlet mixer. All signal path Inductors utilise
printed stripline for long term performanca and stabllity. Galn = 28dB. Noise =
2'5dB. 28-30MHz L.F. 4m rersion available at same price. £18.00
All convertors are fitled with BNC sockets as standard and operate from 9-15V
negative earth, We are not aware of any other equipment In the same class.

SCORPION
28/144 HIGH POWER TRANSVERTER
% Electronically stabilised DC line to both the local oscillator and receive
convarter.
116MHz crystal for free 1 lon and
Recelve converter 30dB galn; 3dB nolse.
I-lll:hlyr linearised transmit mixer.

noall b it stages ensures a clean spuril {ree signal.
QQVO—MA final power amplifier In a high Q clreuit,
Up to 100 watts p.e.p. output.
Bulit in serlal change over relay.
All power and switching from your MF transcelver.
Whatever mode your hf transceiver will supply will be faithiully transverted to
transmit on the 2m band,
PA current meter.
Full output aven at band edges—OSCAR MEN PLEASE NOTE.
Sturdy attractive construction.
Superior ventllation gives no lrouble with overheating.
28/144 SOLID STATE TRANSVERTER
All solid state circuitry employing high gain low spuril mixer configuration. Fully
metored and LEDs to indicate tx/rx condition. Measuring 250mm x 125mm % 50mm,
attractively styled. 2W output (linear and clean). Bullt-in ant cfo relay. The qrp
man's delight or use it for driving a high power linear amp. Relay contacts already
bulltin for switching external lingar. Recelve side employs a superb FET converter.
50238 ant socket. Suppliod completa with harness for your ssb transcelver. £80.00
2m SOLIDSTATE LINEAR AMPLIFIER
All solld state B0W rms oulput 2m linzar amplifier. Just connect In the antenna line
of your 2m transceiver and leave the rest to the bullt in RF sensing aerial ¢/o relay.
Ae:cnpt FM S$5B, A.M. and CW with switchable hang-time for SSB operation.

Stk l***ﬂ*ﬂ-’l*

E108.00

the unit, Size 105mm x 40mm x 180mm. Welght 450 grams. p
with power cord and mobile mounting bracket. £55.00
1286/28 CONVERTER: 105-66MHz crystal oscillator. Hybrid ring mixer utilising
scholtky diodes. Dual gate MOSfet head amplifier. All UHF and SHF circuits use
printed siriplines. 25dB gain. 8dB noise. 28-30MHz I.F. £24.00
432/28 CONVERTER: 101MHz cryslal oscillator. Two RF slages in cascade using
printed stripline luned eircuits he!uu AND after each stage, Dual pate MOSfet
mixer for lient cross Gain = 30dB, Noise = 3-5dB.

£19.50
MOSlet RF amplifier Inductivel

28-30MHz I.F,
144/28 CDNVERTER'. 116MHz crystal il

lota with DC power cord and S0238 input and oulput socke!s. £52.00
PETER AVILL GITPX (QTHR) 0 226 78 2517
GORDON ADAMS GILEQ (QTHR) Knutsford 4040
LEE ELECTRONICSLTD D.P.HOBBSLTD CRAYFORD ELECTRONICS
WRITE OR TELEPHONE FOR FULL DETAILS OF OUR UNITS. CALLERS
WELCOME BY APPOINTMENT HP FACILITIES AVAILABLE
All UHF unils are fitted BNC sockets, VHF uniis filled S0239 sockets. Al unils fully
guaranteed for 12 months. Prices Include VAT and carrlage to UK malniand.
SEVERNSIDE SOUTH, BEWDLEY, WORCESTERSHIRE DY12 2DX,
ENGLAND Telephone: Bewdley (0289) 400070

AGENTS:

f ROGER
GSAYN

VHF

I For Vehicle Mounting Notes
Hinge 2BA Scrow Notes Price 1 Has moulded In 4m URT8 cable
| AS-10 AB-9 £5.07 2 }A aerlal all others collnear
[ AB-12 AB-13 £8.62 3 Can bo assembled from outside of vehicle
| AS52-12 Af213 1 £11.60 4 Boot mounting
— A213 1,3 £10.09 & Window clip with BNC socket
B3-12 — 1,4 £11.60 7 Magnetic mount
— CPUT58C ] £11.87 8 Whips only—no base
‘ Me-12 at 7 £14.85 9 Gutter mount
= GMI58C ] £14.18
H UsBH uses 2,8 £2,80
I AS8DH ABEDS 8 £6.36
| For base ground plane use, with U58S rod Both up to 2° masl
| GPT0 £3.07 Light alloy clamp BNC socket
ST GPSBTA £14.67 Heavy duty N socket
L) i 5 CPUT5SC See our January advert p. 80 for 2m aerials. Please send a large sae for lists. Spares
O and parts are ensily available for all aerials—ANTEC aerials are all made in Britain.
1 Carriage extra—please noto.
N Standard charge for all 70cm aorlals 70p, small parts such as bases and helicals 20p.

o ]| ANTENNAE

This month we describe some of our range of 432MHz aerials. Almost all are available for immediate delivery.

We can supply either £ (unity gain) aerials, §» (4dB gain) or colinear (7d8B gain). All are 50 ohm impedance and
are cut to a centre frequency of 434MHz. They have a drive capability of 100W and exhibit a VSWR of typically
better than 1-2:1 over a 2% bandwidth, Constructional details are similar to those described inlast month's advert.
The colinear utilizes extended aperture techniques to achieve a current maxima at a high level on the antenna,
giving height gain. This can result in an effective gain higher than normally expected with the bonus that the anten-
na is less affected by objects in the rear field at low levels. Our 432MHz unit without change will resonate as a +i
on TOMHz and by removing the top section and adding a small stub become a {» on 145MHz. Furthermore, since
the tuning element of all our aerials is integral with the rod section, it becomes possible to ulilize the same base
with any compatible whip. For example, our standard ML6 base will fit any 2BA based rod for anyfrequency. Thus,

| by Just purchasing extra whip sections for the different bands one need drill only one hole in the roof!

BRYON
G8IWX

g

VAT NOT INCLUDED PLEASE ADD 12/% TO TOTAL
Next month's advert will cover new Itoms and ports,

CRAYFORD ELECTRONICS 6 Lovelace Close, West Kingsdown, Sevenoaks Kent, |BARCLAYCARD
TN15 6DJ. 24 hour answer service 047485 2577
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TECHNICAL ASSOCIATES

COMMUNICATION AIDS

AUDIO COMPRESSOR * Suitable for SSBJAM/FM * pure compression, no
clippingl ¥ 24 to 26dBs of compression, with fess than 1% distortion ¥ fast attack
timeInthe orderof 200 microseconds % varlabledecaytime, on frontpanal % variable
noise gate on Iront panel prevents amblant noise lavel tripping vox or beinp tx In
pausas in speech % all functions routed to output In “oft"’ pesition % goes between
mic and tx no mods Invalved % these compressors have been tested alongside com-
marcial ri clippers, the only difierence at the receiving end was superior audio quality,
£22.50 + VAT (12§24)

PRINTED CIRCUIT MODULE A.C.1. Assembled and tested including all pols
£12.50 + 1283 VAT,

RX PEAK AND NOTCH FILTER % no gimmicks % all integrated clreults % will
clear QRM In seconds % 1 wall ofp stage % headphone sockel % goes between RX
and loudspeaker % by-pass switch % notch-width control for optimum widih of netch
% tune control allows you lo put the notch or peak where you want It % runs from
Internal PP battery or any supply from 9V to 15V % wlill alse peak up CW signals,
£24.50 + VAT (128%).

PRINTED CIRCUIT MODULE P.N.I. Assembled and tested Including all pots
£13.50 + 12§% VAT.

RX BAND PASS FILTER * 9 integrated circults % 1 walt o/p slage % headphone
sochket % § swiiched positions of filler % hIDh pass—2'5kHz-2:00Hz-1-5kHz-200Hz-
110H:-80Hz % Bandwidths selecled for ly on AM, SSB, FM, CW %
glving the operator total control over handwidth and QRM conditlons % makes the
poor RX superb and the superb RX better % runs trom internal PPY battery or any
supply fram 8V to 15V, £24.50 4+ VAT (124%;). (Below, fefl)

PRINTED CIRCUIT MODULE B.P.I. Assombled and tested In 8 way rotary Switeh,
£13.50 + 1245 VAT,

XTAL CALIBRATOR % a de-luxe unit with seven ranges down to 1kHz % Switch
selected {rom front panel % 1MHz-500Hz-100kHz-50kHz-10kHz-5kHz-1kHz % Radlates
from [ts own 8in ant. % Markers usable from 1MHz to UHF % complete with ant.,
ready to use, just connect o 8V battery, £19.00 + VAT (82¢) + 250 P. & P. (Above)
THE TECH ASSOCIATES PRE-SELECTOR. Peaks all signals, amateur bands
-+ broadcast bands % (unable {rom 1-6MHz to 31IMHz % three switched bands % R.F.
galn control to prevent strong stalion overioad % 5.0.250 |/P and O/P sockets % two
transistors. F.E.T. R.F. amp - bi-polar emitter follower for 50-7502 O/P % two {ypes
nvailable.

* TYPE 1 with ant. ch
TspP. &P,

% TYPE2for S.W.L. without anl. relay, £23,00 + 12{% VAT + T5p P, & P.

relay for t use, £26.00 + 12§55 VAT +

83 8COTLAND WAY, HORSFORTH, LEEDS, YORKS. Tel. LEEPS 586735
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NEW!SAMSON ETM-3C
C-MOS KEYER

1xA battery drain—Why switch off?

@Self-completing dots/dashes/spaces, @ Can be used
alther as normal electronic keyer or as an iambic-mode
squeeze keyer. @ B8-50 wpm. @ Constant 3:1 dash-dot
ratio. ® 6 C-MOS ICs and 4 transistors. @ Plug-in PCB.
@® Long battery life—typically 1pA 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,
054, 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 buﬂ%ra. ® Sidetone oscillator, @ Grey

case 4" x 2" x 6°. £63

ETM-4C: As ETM-3C but with 2 combinable memories.
BUILT FOR DEPENDABLE MARINE & COMMERCIAL

SERVICE

JUNKER PRECISION HAND KEY. A superbly engineered
straight key used for many years by proifessionals afloat and
ashore. With this key you can't help but send good merse. Free-
standing—no screwing down. Front and back contacts—fully-
adjustable gaps/tension. Key-click filter. Hinged grey cover.

£28.64.

BAUER KEYING PADDLE.

Single-paddle unit on 14" x 27

base for home-built El-bugs. Adjustable gaps/tensions. £9.97
88mH TOROIDS for CW, RTTY, SSTV filters, 80p. each
90° AUDIO PHASE SHIFT NETWORKS, octal based.

All prices postpaid UK and include 1243, VAT. Please

send stamp with enquiries.

SPACEMARK LTD.

Thornfield House, Delamer Road, Altrincham, Cheshire.
(Tel: 061-928 8458)

G4DSG

D. P. HOBBS LTD.

The Component Specialists

TRIO QR8668 Communications Re-

celvers £145.00
ICOM Mains Power Supply Unit
(1IC22A) £35.00
Belcom Liner 2 Mk 11 £164.00
Liner 2 Power Supoly £28.00

QM0 New "Cobra' 2m{70cm FM.
Tiverter with mic, audio £76.45

2FM 70 2m[T0cm FM Tiverler £46.40

28/144 Hi-Power Transverler  £88.80
28/144 Solld-State T/verter £46.24
50 watt 2m. Linear Amp. £44.00
144/28 Converter £16.00
432/28 Converter £17.4
1296/28 Converter £21.34

MICROWAVE MODULES|2 metre
Converters. 2-4, 4-6, 14-16, 23-30
MHz. LL.F. £18.00

PART EXCHANGE WELCOME

G3HEO
144/28L0 Output £20.00
4 metre Converter £18.00
70 em. Convartor £22.00
23 em. Converter £25.00
2 metre Preamp, £13.00
432/1296 Varactor Tripler £30.00
70 ems Transverter £97.00

Uniden 2030 12 channel 2 metre
Tranceiver fitled five channels £131.00

NR. 56VFI 2m. Monitor Recolver £48
50k ohm Push-to-talk mics. E3.75
ALL ABOVE PLUS 12i VAT.
MICROWAVE MODULES COUN-
TERS:

50mhz Counter £62.00
500mhz Pre-scaler £25.00

50mhz Counter with bullt-ln Pre-
scaler (500mhz)

Microtest 80 Testmeters
Supertester 680R Testmeter

£14.50
£22.50

ABOVE PLUS 8% VAT.

ACCESS OR BARCLAY CARD

11 King Street, Luton, Beds. 20907
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SOLID STATE SCIENTIFIC R.F. POWER DEVICES

Type Specification Price excl
VAT (low)
2N4427 1w 1048 12V 175MHz £0.85
2N3856  1W  10dB 24V 175MHz £0.79
ZN3553 2-5W 10dB 24V 175MHz £0.88
SD1143  10W  10dB 12V 220MHz £5.60
2NG0BD 4W  12dB 12V 175MHz £3.79
2NB081  15W  B-5dB 12V 175MHz £5.08
2NB082  25W  62dB 12V 175MHz £7.90
2N6083  30W  5-7dB 12V 175MHz £8.33
2NBOB4  40W  4-5dB 12V 175MHz £11.74
RF2127 70W  66dB 12V 175MHz £24.19
25044 2W 2dB 12v 470MHz £5.34
INSO4E AW 8dB 2V 470MHz £7.68
2N5846 10W 6B 12V 470MHz £9.68
SD1136 10W  5-5dB 12V 470MHz £6.24
SD1195  25W  5:5dB 12V 470MHz £15.66
SD1088  40W  43dB 12V 4T0MHz £19.82
2N5031 UHF amp 2-:5dB N.F. 450MHz £213
2N5178  Gen purpose amp FT = 900MHz £063
Low Noise T Pack Davices by TRW and MUL
BFR80 UHF amp 2-3dB N.F. 450MHz £3.60
TP39%0 UHF amp 2:7dB N.F. 450MHz £1.95
TP491 UHF amp 1-6dB N.F. 450MHz £3.40

DATA COPIES WITHOUT DEVICE. SAE + 20p with
device supplied free.

NOTE VAT at STANDARD RATE EXTRA.

SURPLUS R.F. TRANSISTORS.

Mullard 587BLY (T060) Measured Test Data.

Vec 24V 144MHz 3W In for 40W out

Vee 138V 144MHz 10W in for 27:5W out

Performance similar to PTA176D only £2.50
PT2125E Vec 13:BV 4W = 15W 144MHz £3.80
PT4531 Vee 12170mW = 1-0W 432MHz £2.00

OTHER DEVICES ALWAYS IN STOCK PLEASE
ENQUIRE WITH SAE OR PHONE.

Vat Reg 193-8133-46 MODULAR ELECTRONICS

New Address for all communications: Retail shop open March 77, visitors welcome 9 to 5
95 HIGH STREET, SELSEY, Nr. CHICHESTER, SUSSEX.

SMALL SIGNAL TRANSISTORS AND
MOSFETS. VAT (low)

40673—60p. 40841—60p. 3N204—£1.20. BFS28—80p,
2N2369—15p. BC107—11p, BC207—11p. BSX26—13p,
BFX41—1Bp. BF115—30p. PT4165A S5W diss (Sim
2N3866)—50p.

U.H.F. Aerial Changeover Relays. VAT low)
MAGNETIC DEVICES COAX RELAY 851-170-12

50 ohm. Good to 1-3gHz. £5.60

HEATSINKS. Single sided for Transistor P.A.s
VAT (low) Type 4Y1 4 x 2:36" 4-5 deg C/Watt 75p +
post 18p.

Type 6M1 6 x 368”26 deg C/Walt £1.20 + post 25p.
E.T.l. (Sept 76) Components. VAT (low)
P.C.B.—80p. 40pF Mica Trim C—17p. 10uF Tant.—15p.
10uF Elect.—12p, BAV10 diodes—10p. 1000pF F/ Th—20p

USEFUL COMPONENTS. VAT (High) exira.
TRIMMERS FILM 10mm 3-25pF will handle 30W at
144—8p.

Trimmers PTFE Film 10mm DAU, V.G. for RF=15p.
SUBMINIATURE TRIMMERS (Steatite} 3-10pF only
Emm-=10p.

RF Chokes 20uH wire ended {min)—12p.

RF Chokes 12uH 100mA (submin)—12p

Ceramic discs 1000pF or 200pF Erie—2p.

RELAYS SIEMENS. Recommended for RF at 144MHz.
Matal can sealed DPDT 12 or 24V, VAT (low)—865p.
PLUGS AND SOCKETS. VAT (low).

PL258—49p. Reducers 15p. S0239 Amphenol—45p.
BNC Plug 500hm—50p. BNC Socket S/H 50 ohm—50p.
INTEGRATED CIRCUITS. VAT (low)
MOTOROLA MC12013P. Divides by 10 or 11 up to
600mHz.. Supplled complete with data and Input
amp CCT £10.50.

Telephone: Selsey (024-361) 2916

GB8CQS

MC1495L Mult. B Mod. Demod, Phase Det. etc £1.25,
SPERRY/BECKMAN ‘55" 7 Seq. Plasma(130V) displays
Set(2twinunits) 4= 1and 3 x 7Seo for £2.00 + VAT(L)

Transverter now FULL 10W O/P with improved
linearity. VSWR proof P.A. for 28mHz IF Type 432-28-
10, £70 + VAT (high)} For 50MHz IF Type 432-50-10
£71 + VAT (high).

Converter for T0cm 28MHz IF. N.F. 2-7dB with 30dB
Gain, Price £20 + VAT (high)

Special version with 2-1dB or better N.F. £22 + VAT.
Linear 202-25 for the ICOM 1C202 £35 + VAT (High)
FM15/1 for the 22000 min 13W Typ 15W £33 + VAT (H)

FM15/2 for the 2200gx min 15W out £33 + VAT (High)
M.E.L.40. 40W Linear Amp. B'5 to 13W drive. Made to
your drive level. £38 + VAT (High)

Preamplifiers for 144MHz. PA1 for S0chms, PA Lin
for the Liner 2. With 40673 MOSFET £4 + VAT (High)
Gold model. Super performance 3N204 £5 + VAT (H)

Preamps for 432MHz. Two models. Type A with 12dB
gain and N.F ol 2-7dB Type B with 15dB gain and N.F,
of 2dB Type A Unboxed £7 + VAT (High) Boxed £12 +
VAT (High) Type B Unboxed £9 -+ VAT (High) Boxed
£14 4+ VAT (High)

New range of 432MHz amplifiers BNC IN/OUT.
LINEAR MEL U4 400mW in for 4W oul 432MHz £22
+ VAT (H)

LINEAR MEL U2 2-5W In for 12W out 432MHz £32
+ VAT (H)

POSTAGE
SMALL COMPONENTS 25p. Heatsinks see list.
PREAMPS 40p.
LINEARS/TRANSVERTERS 80p.
MINIMUM ORDER £1.50

BARCLAYCARD OR ACCESS ON OVER £10 VALUE

100 PIV 10 Amp (@ 83p,

¥ BAND GUNN DIODES with data(@ £1.65.

J. BIRKETT

RADIO COMPONENT SUPPLIERS
Member of the ARRA

VHF DUAL MOSFET's like 40673/a 33p, 4 for £1.10.

80 METRE 10X CRYSTALS. 3503, 3600, 3660kHz al 40p cach.
SUB-MINIATURE 8 OHM LOUDSPEAKERS 1!” Dia. al T5p each,

1000uf 40v.w, ELECTROLYTICS 1§ = §” at 3 for 35p.

5 WATT NPN TO33 DARLINTON TRANSISTORS @ 20p each.

10,000uf 16v.w. ELECTROLYTICS size 3] = 13/16" al 15p, 4 lor 50p.

28kHz CRYSTALS = by 16= 1750, « 36= 1008 at 50p each,

STC-ITT BLOCK CRYSTAL FILTERS 10:-TMHz B.W. -L6kHz @ £4 each.

SILICON BRIDGES 100 PIV 1 Amp@ 20p, 200 PIV 1 Amp @) 25p, 400 PIV 1 Amp
(@ 30p, 600 PIV 1 Amp (@) 40p, 200 PIV 2 Amp @ 30p, 40 PIV 3-2 Amp @ 30p,

100 ASSORTED C280 POLYESTER CAPACITORS lor 57p.
SUB-MINIATURE TOGGLE SWITCHES SPCO@ 35p, DPDT (@ 450,

FT 243 CRYSTALS 8040, 8100 (@ 75p ea, 7620, 7720, 79667, 81667, 8233-3, 8300,
83667, B483-3, 8583+3, 8650, 8716'TkHz. All at 40p each.

RF TRANSISTORS BF 194, BF 332. Both at 12 for 50p.
2GHz STRIPLINE TRANSISTOR LIKE BFR 90 with dala@ £3 each.

¥ BAND TUNING VARACTOR DIODES 1 to 2pf or 3 to 4pl{@ £1.65 cach,

25 THE STRAIT, LINCOLN LN2 IJF.

50 for 40p.

6 for 57p.

Both at 10 far 60p.

PLEASE ADD 20p FOR POST AND PACKING ON ORDERS
UNDER £2. OVERSEAS ORDERS AT COST

¥% BAND DETECTOR DIODES LIKE SIM 2(@ 15p, 1N 23(@ 25p.
-0005uf T5kVW VISCONEL CAPACITORS @ 50p each.

BF 177100 VOLT NPN TRANSISTORS 10p each. 6 for 50p.

10 ASSORTED MULTI TURN TRIMPOTS for G0p.

RADIO I.C. ZN 414 with circuits @ £1,

X BAND VARACTOR DIODES. Deslgned for Harmonic Generatlon, RF
Limiting, Modulation, Unmarked Good Devices with data at 6 for £1.08.

TBA 1205 I.C. al 75p each.
TEXAS 2G106 60MHz PNP TRANSISTORS 20 for 57p°
EMI HUGHES or TRANSITRON GERMANIUM GOLD BONDED DIODES

RCA I.C's CA 3021 @ 40p, CA 3038A (@ 30p, CA 3055(@ 50p.

MOTOROLA 1.C's MC 356G @ 25p, MC 358G (@) 25p, MC 356G 30p

RCA RF TRANSISTORS 2N 4427 (@ 60p each. 2N 3375/@ £1 each.

TEXAS PNP GERMANIUM RF TRANSISTORS 300MHz 2N 964 10p each,

BRANDED PLASTIC TRANSISTORS TC92 Case BC 108, BC 158 Types

2:5GHz DUAL TRANSISTORS Untested with data at 4 for 57p.
MINIATURE SILICON DIODES Assorted Voltages at 100 for 57p.
DUBILIER 50uf 450v.w. ELECTROLYTICS size 3" x 17@ 10p, 7 for 57p.
BRANDED 10 Watt ZENERS 15, 18, 22, 23, 56, 100 VOLT All at 30p each.
THYRISTORS 10 Amp Type 100 PIV @ 25p, 400 PIV (@ 50p, 800 PIV (@ 80p,
CRYSTALS 10XAJ Types 600kHz (@ 60p, TMHz, 8MHz @ 60p each.

10X Type SMHz@ 50p, 4MHz, 6MHz @ 60p cach.

Telephone 20767

RADIO COMMUNICATION February 1977

155




Super Aerial’s
FANTASTIC Performance !

Seemingly fantastic claims have beon made, in these pages, for the JOYSTICK
VFA (Variable frequency antenna, 0-5-80MHz, no gaps, no traps). In fact, our
eplstles to our readers cover both THEORY and PRACTICE.

A latter day cliche is **if you haven't trled it—don't knock It . . . it's THEORY
till you've tried one . . . PRACTICE once you've gotonel And PERFORMANCE!
It's 2 joy as well as a quality control responsibility to put the VFA to on-air
tests as we do—repularly—here at Broadstairs. And not only that, lo hear from
our regular correspondents at home and abroad . . . many of them old-timers—
who send in {estimonials and abstracts from logs and pholostats of QSL cards.
The THEORY behind the Joystick works in PRACTICE.

But the “"banker''—just In case there might be the remotest risk of delusion,
exaggeration or inaccuracy . . . our readers and customers are protected by the
legisiation that exisis on advertising and marketing . . . add to that our before
and after sales consultancy (FREE and wilhout obligation) and the fact that you
have the right to re-claim your cash within a week if not satlsfied . . . It all leads
up to the fact that:

WE COULDN'T SELL A BETTER ANTENNA ANY BETTER!

SYSTEM ‘A’ orverihesiv. £32.40
SYSTEM &’ o £38.60

PARTRIDGE SUPER PACKAGES

on receive)
COMPLETE RADIO STATIONS FOR ANY LOCATION

Both Packages feature the World Record Joystick Aerial (System *A'),
with 8 feeder, all necessary cables, matching communication head.-
phones, Deliv. Securicor our risk. ASSEMBLED IN SECONDS!

PACKAGE No. I £210.55
£193.11

250w. p.e.p.

As above with R.300 RX SAVE £13.67!
PACKAGE No. 2.

Is offered with the FRGTRX.SAVE £13.87!

FLASH!
PACKAGE No. 3.

Budgets may come and do their worst—so here isa lower-price,
high-quality package, featuring the all-solid state SMC 73 Rx.,

with all the Partridge extras, SAVE £16.05 £1 54 86
"

PLUS!
RECEIVERS ONLY, inclusive deliv etc.
R.300 £184.50 FRG7 £167.06 SMC73 £128.8I

Phone 0843 62535
(or 62839 after
office hours)

Access

BARCLAYCARD

A

NOTE: All prices are those current at time of closing for press, inclusive of
then current VAT and carriage.

G3CED G3VFA

HE TRILG,

GROBGSTRIRS WENT ENGLAND,

LELTRONIT 2=

Box 6, Partridge House, Prospect Rd., Broadstairs, CTI10 ILD

(Callers by appointment)

AMBIT international—the radio component source

Listed here is a selection of popular components for the radio
constructor/enthusiast. Our latest catalogue includes more in-
formation on our AM/FM tuner modules—with all those hard-to-get

bits, like coils, filters, trimmers elc.

TOKO coils: Ambit now holds over 200,000 in stock

AM IFTs for 455/470kHz 1st, 2nd and 3rd £0.30
FM IFTs for 10-TMHz Also detectors £0-33
Ratio discriminator coils for 455kHz or 10-TMHz £0'55
Tuneable chokes of 2, 3:5, 7, 11-8, 23, 36mH £0-33
S.18 molded VHF coils: 0-0%, 0-12 and 0+18:H ex-siock £0-33
Special molded spiral formers with two slugs and can £0-25
Various RF and oscillator coils—see catalogue for details.

TOKO FILTERS: Low cost and high performance
MFH41T/MFHTIT 4 or TkHz Bandwidth, 455kHz mechanical

filters with matching transformers £1-05
CFT series ceramic filters for 455kHz 6 and 8kHz BW £0'55
CFU050 a 470kHz 5kHz BW ceramic filter £0'60
CFX014 a double element ceramic filter for 455kHz £1-80
FOIL trimmers—Mullard and Dau types

1-8pF, 3-30pF, 7-45pF in 7-5mm diameter: 18, 23 & 26p resp.

7-60pF 10mm diameter type £0-26

VARICAP DIODES—VHF and MF/HF wide range tuning diodes

BA102—30p; BA121—30p; BB104—45p; MV AM2—£1-35

NEW MVAM125: 20 to 400pF with 25V bias available in singles or

sets for mulli stage tracking 90n each, 3 for £2-65.

ICs for Radio: The best and most recent popular types:

HA1197 AM system, though suitable for SSB and NBFM
IFs. 80dB AGC, meter stable to use

HA1137 FM IF system sim to 3089 with better mute

TBAG51 Linear RF/IF gain block with AGC

TBA120 FM detector block with gain

MC1496 Popular double balanced mixer.

AF ICs: LM380/£1; TBAB10AS/£1:09; TCA940/£1:80

£1.40
£1.95
£1-81
£0-75
£1-25

Please remember to include VAT (usually 12:5% excepl where marked ®) and our Rl rate
22p P&P charge. Calalogue 40p Inc. Please accompany enquiries with an SAE. Price lisl

feaflets avallable FOC with an SAE.

37 High Street, Brentwood, Essex, CM14 4RH
Telephone (0277) 216020 after 3pm if possible—tnx.

& A Tweedy (%) Ltd
y Supplies
G3ZY The Ham Shack, Roughton Lane, Woodhall
Spa, Lines. Telephone 52793
G3YBO 79 Chatsworth Road, Chesterfield,
Derbyshire. Telephone 34982
YAESU USED EQUIPMENT
FTI0IE £432.82 7
FLO10OB £570.00 All airtested with throe months cover.
FV101B £61.31  TR7010 2m SSB £150 as new
argis £ eppxio0(2) £165.00
CW Filter £21.00
Fan £43.00  Atal 2m AM.[FM, Toncburst £85.00
FRIOIS £336.00  HX50 160-10m 30W £110.00
FT21R £403.00
YP150 carsy  FPM30080-10m £275.00
YCo0t £118.80  KW204 160-10m £185.00
TRE/ E16200  yeoysg0-10m £250.00
DRAKE YCB01 £75.00
TRIC £450.00
TaXe £asop0  KW20008 165-10m £250.00
R4C £450.00  SB200 1200W p.o.p. £170.00
AC4 £93.37  CWE00 B00W p.e.p. £95.00
UNIDEN FT221 2m A.M.[FM/SSB/CW £330.00
2m FM 7000 eri01EE 160-10m £375.00
TAVASU
Single Band £15.45
Extra colls £4.00 HPapleasure —  ACCESSS
TAS 2m £11.80
Tuesday—Saturday 9—5 pm
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Get the Optimum from yourlllg

Match your antenna system to the
PA stage with a KW 107 —observe your
TX ‘Waveform’with a KW 108

Kwios Mm-

Optimum Performance Receiver O 8. A

Two-tonotest generator incorporated.
to ensure optimum linearity for SSB8.

KW 10T ANTENNATUNING
SYSTEM
Incorporates E-Z match, SWR/RF
Power meter dummy load. Anfenna
swileh. High power version KW 109
Is avallable.

KW 202 RECEIVER

One of the finest Amateur Band
Recelvers on the markel. SSB filler
and Q" multiplier. Excollent sensi-
tivity and stability, Two speed tuning
10-180 metres.

Write or phone for catalogue

alte,
%Quipmen rﬂ ufaﬂu Yearg
of

Communications Products  "Zayserms o
DECCA COMMUNICATIONS LTD ~ &rj2 %

Cramptons Road, Otford, Sevenoaks, Kent TN14 SEA. Telephone: Sevenoaks (0732) 50911,

“lﬂﬂﬂsltl’”—tbﬁ teSted roratons

and probed Antennae rores

Send for HANDBOOK contalning full delails of Antennas and
other lechnical informalion. 33 pages 40p. Refundable upon
purchase of Anlennas.

SOME ANTENNAS

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 .. E53.00
TD-2 Trap Dlpole 40 and 80 metres .. £25.00

]
TCD-2 :rr::s?;pol.e! 40 and 80 metres con‘\: - a radlo

V-3 Jr. Trap Vertical 10, 15 and 20 metres .. £20.50

Atlas  Trap Vertical 10, 15, 20 and 40 metres £36.50 amateur.

SWL ANTENNAS Learn how to become a radio-

SWL-7 E"e':r";i 11, 13, 16, 19, 25, 31 and 49 £40:60 amateur in contact with the whole
' Wk - wvorld, We gi ill i

RD-5 Dipole 10, 15, 20, 40 and 80 meires .. £19.50 ;ron:rmeGi.:;rovfelsi:;nzghnreparcucn
Orbit Vertical 11, 13, 16, 19, 25, 31 and 49 s e i e B S ;i
metres . e - e .. £33.00 Brochure, without obligation to: i F
™M i BRITISH NATIONAL RADIO A 1
OSLEY 196 Norwich Road, ) BRITISH NATIONAL R i
ELECTRONICS New Costessey, B.0.Box 156, Jersey, Channel lslands i
LIMITED Norwich. NR5S 0EX s =
Administrative Address only ENG LAND . i
(All antennas available ex works carriage and VAT extra) AOORAESS 'E‘ﬁktmwmlg
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GAREX cx

V.H.F.EQUIPMENT
British Is Bestl Japanese Is popularl We can oblige either way. The Britlsh
Twomob. s ever was, now jolned by its Four metre counterparl. They
teature Tx. Rx and PSU for 12V DC Inputin asingle unit 127 x 8™ x 4§".
Full coverage tunable AM/FM Rx with excellent V.F,O. stability even under
mabile conditions, Prolessional grade sensitlvily AND selectivity. Crystal
controlled AM/FM Tx. Based on popular RIT components for ease of servic-
ing and ready avallabllity of spares. No price increases yel. Twomobile £135;
Fourmobile £121.50 (inc. VAT).

I you would rather join the Black Box Band d the
UNIDEN 2030 2m FM mobile Tx/Rx, all solid state, WW or 1W swilchable

G. W. M. RADIO LTD.

RADIO TELEPHONES
ALL PRICES include VAT and Post/carriage

CAMBRIDGE AM10B Hi of Lo band with control box, no cable, £25.

ITT STAR A.M.7T mid-band solid state. 12V with dropper for 24V. 12§ kcis. Unit
weighs & Ib (11} Ib with L dropper ing). Single ch | £32.40 or 4
channel £37.50,

FM10B Lo band. Short cable, control box, speaker and mike, £36.50.

AIRLITE model 62 headsets with NATO plug and very clean, £5.50.

ULTRA VALIANT MR4AS A.M. 12§ ke/s Lo band. Solid state except driver and PLA.
are quick heat valves, £25.

Tx with very low spurious level, good Rx
12 channels, ONLY £140.63 inc. VAT (1 set xtals fitted, extra atals £4.50
per set).
Also In stock the NRS6VF-1 2m Rx, with switched full coverage V.F.O.
and 11 xtal controlled channels, £54.00 (less xtals—£2.41 each),
An s.n.e. brings you full details of any of the above. Credit facilities
ilable and part

Reed switeh 5.P.C.0. 33mm = 5mm dia. (7§mm overleads) 10V A rating 40p
Reed relay colls to match above, 24V (2:5k 1e8.) 25p
Painton (min, Jones) connectors, chassis mig. 18 way lemale Asp

ditto, 6 way (2 pins ol rt. angles) male or fomale 20p ea.5 + :17p
Cable mtg, 18-way female (complete), 85p
Integrated circults (new, full spec.)

T23valtage reg. TOS metal caso, 2/37V out al 150mA for5/40V in sip
SNT6660 FM quadrature detector £1.42
CD4001 AE quad, 2-Input NOR gate iatlone»burllnen Bp

NESS5 Timor for b burst gen. or ti
709 (ToS): 741 (DILE) Op Amps 30p each (5 + IC"s (any mix) 2055 dl-:‘.l
Taraidal inverter transformers (with circults)

Inpul 12V DC, oulpul 380V 200m A (doubled) £2.50
Input 12V DC, outpul 160/260V 150m A (doubled) (Ranger) £2.10
HT choke suitable tor 2-3kHz Invertars &0p

Rectilinear pots multiturn, preset, p.c. mtg. (new)
10, 20, 25,100, 250, 500, 2k, 2:5k, 35p each, any 5 + : 25p

Butterfly trimmers large 2 x 17.5p1, 2 » 10p!

10-7 IFT (valve type) 2" » 1° square double tuned 25p :2 for #0p ; 6 !orﬂu

Mobile PSU 12V DC input (loating for + or — E) transistor inverter 170,
220 or 2330V DC at 180mA, output, fully smoothed chi s section, self-
contained, fully wired and tested, with clreult £515

As above, but partly ““mhlud {as cut out) complete with ail com-
s, clrcult, finighsit £4

BNC 50chm free Iu;ktl.l {nml 20p ea; 12 for £1.45; 50 for £4.90

Neons min. wire end, 8jp each, 10 for 55p, 100 for £4.00.

Resistor Kits. E12 serles, 220 to 1M, 57 values. 53{ ca-hon film, iW or 3W
(please state)

Starter pack, 5 each value (285) £2.40
Mixed pack, 5 each §W + 1W (570) £4.65
Standard pack, 10 each (570 EABS
Giant pack, 25 each (1425) £11.65

Replenishments available
PL258 UHF Plugs + reducer 68p each, 5 + :60p.
50238 UHF Socket panol mig, 55p each, 5 + : 45p
Numicators XN2 or equiv. T0p each, 5 + :863p.
Nicad Rechargeable colls U7 size, new, £1.05 each: 4 + :95p; 10 + :B8p.
Mains multitap
515-450-0-450-515V 240mA, 50V, 50mA, 5V 24, 6-3V 4A (12 Ib) £6.50

170-0-170V B0mA, 50V 50mA, 6:3V 3-3A, 5V 2A (5:51b) £2.50
0-146-232V 160m A, 26:5V 1A, 139V 5A, 50V 50mA (105 Ib) £3.95
Auto 0-100-110-150-200-230-240-250, 200V A £3.25

HT chokes, 5H 80mA, 4H 240mA, 1-26H 350mA, 1:BH 125mA E1.25
GAREX FM detector conversion ready assembled with full fitting In-
atructians. Tallor mada, easy-fit design for AM Cambridge, replaces squelch
board £5.40. Tranaistor Vanguard (AM25T) version £5.94.
Suitable for mest rxs with 450-470kHz IF. Sae detalls.

INTER SERIES ADAPTOR KIT. Super value, up lo 40 different com-
binations of BNC, UHF, N, TNC & C sories connectors, male and female.
Comgplete in PVC wallet, £19.05.

We are stockists of REVCO aerials for V. H.F.—Amateur, glider and P.M.R,
band types avallable.

Authorised distribulor for J. H. A Ltd., p quality
swilches, indicators and special products.

Lists avallablo covering Reveo & J. H. producls.

Pye p.c. boards and other parts as October advert.
Where an q they are in good conditions, your

h ible, full data Is given.

Prices quoted are Inclusive of UK post and packing & VAT.

Mail order only. Sole address for orders and enqguiries
GAREX ELECTRONICS
THORVIC ROAD, MARSWORTH, TRING, HERTS HPZI 4LS
PHONE CHEDDINGTON (STD 0296) 668684
6.30pm-9pm AND WEEKENDS ONLY S.a.e. with all enquiries please.

OMMANDO €C 203, similar specification to the sbove MRSAS, and
both types completa with control gear, £25.

VANGUARDS unils enly single channel valve Lo band, no accessories, £11.
RANK TR1005 Low consumption (quick heat valves) Lo band 'P' {(approx 93 meis)
Intarnal spenker and mike. 11° = 8° = 3§°, £20. With circuit diagram.
POCHKETFONES PF1 for 420 Mc/s. Clean and complete, untested because crystals
removed by supplier. Less batteries, With circuit and tuning Instructions, £20 pair
{one Rx and Tx),

PF1 CAR ADAPTORS. Rx plugs in and battery is charged. Outpul is taken to 3 wat!
amplifiar and speaker, £15. PF1 malns battery chargers for 12 Tx and 12 Rx batterles,
£11.

A fresh dellvery ol BC221 Frequency Meters. Complete with charts, less power
supply. These are recantly rocallbrated. £20. Also a lew VHF version, TS174M, £27.50,
INTRUDER ALARMS. Photo cleclric. Tx/Rx and control unit. Put a light beam over
parage drive to open doors ? Max apan 1041, £10.

PYE 3302 Lo band In F27 lype cabinets. £25, collecled; £32, sent.

MOST items previously advertised still available. BASES, large ceramic for 4-125,
4-250 gtc., £1.25. METERS. 500V Dec, modern plastic type, £2.50 new and boxed.
Compact HT transformers, standard mains, 500-0-500V at 150mA, £2.00.

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

SENTINEL SUPPLY

20a WADDON ROAD, CROYDON, SURREY

COMPONENTS
(Please mark for the Attention of the Components Division)

CRYSTALS for 2m applications all in HCG £2.20

T

8:0833 (520), 80847 (S21), 8-0861 (522), 8:0587 (R3), 3:0611 (R4), 8-0525 (RS), 80633
(R6), 80652 (RT), 81000 (145°8)

RX

449333 (520), 44:0416 (521), 449500 (522), 44-9583 (523, 44-9816 (R3), 450083 (RI),
45:0166 (R6), 45:0250 (R7), 447650 (145), 45-0333 (145-8), 101-0000 HC18 £2.20
CRYSTALS HCE £0.50

§-2530, 5:2750, 6-6388, 7-3222

THYRISTORS

BTX47-1200R 35p

All available Ex Stock, Instant refund [1 not available.

Prices for componants are inclusive of all extras.

New Power Supplies up to 400vDC at 250mA and 6:6v AC 8A. Very compact
madern to mil spec. Easy re-wire to give B00v + 300v for transceivers, etc. £1.50
p&p £1.50

SSB Exciters 1'5 to 30MHz continuous with VFO or 12 XTAL channals 100mW
out less 1-4MHz. Filter and carrier crystal, Internal mains PSU. New condition
with circuits £15.00 p & p £3.00

S5SB8 Transceiver Redifon GR410T 2-16MHz. Continuous with ext. VFO 100w
out with all PA driver RX front end and mixer stages less 3 plug (n boards (cir-
cults supplied) case and 3 x 61461 x 2759 £18.00 p & p £4.00

Transister Inverter for 12vDC operation of above or other valve type transceiver
£15.00 p & p £2.50

28lb bargain parcel stufled with hundreds of new s, ele.,
and many other Interesting electronic items £9.50 delivered

MAIL ORDER ONLY AT PRESENT
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GB ELECTRONICS

G3LRB (JACK), G3SMI (CLIFF) &

amateur radio techniques, requirements and

To all our amateur friends who have
deall with us in the past. We extend
a welcome and invite you to call and
see us al any time. We are easy to
find on the AS577 Wigan-Ormskirk
road, § mile from M6 motorway
Junction 26,

UNIT 3, 771 ORMSKIRK ROAD, PEMBERTON
WIGAN WN5 BAT Phone Wigan (0942) 216567

NORMAN

Not just another new firm, but people with a wealth of
technical experience and know-how relating to

servicing,

who will always be pleased to advise and assist in all
respects whether it be sales, service or information.

SEE US FOR YOUR REQUIREMENTS OF:

Switches, Towers, elc.

YAESU HF & VHF Receivers, Transceivers, etc.
UNIDEN HF & VHF Transcelvers.

ELECTRONIC DEVELOP-

MENTS VHF Transvertors, Linears, Wavemeters
J. BEAM LTD. VHF Antennas.

HY GAIN HF Antannas

C.D.E. Rotators

BELCOM VHF Transcoivars

S.5.M. VHF Converiors, Transverlors elc.
WESTERN ELECTRONICS Antennas, Multiband  Traps, Antenna

Part exchanges welcome H.P. and credit terms §.A.E. all enquiries

C&C electronics

10 West Park London SE9 4RQ
Telephone 01-852 9397

12, 120000 to 130 000MHz
5th, 7th and 8th Overtones 1:I. 130001 to 218.000MHz
Unless otherwise r will be
capacily and overtones lor seties resonance operation.

216:000MHz HC18 or HC25/U. Prices on for ather

CRYSTALS

THE MADE TO ORDER CRYSTAL SPECIALISTS
1 OFF CRYSTAL PRICES

Groun Price

Fundamentals 1. 0030 te 0059MHz 100ppm £14.25
2. 0100t 0-368MHz  100ppm £9.75

a 031010 0TIOMHz  100ppm £10.00

4, 0-731 to  1-499MHz  100ppm £9.75

5. 1:500 to  1-989MHz 30ppm £3.45

6, 2000 to  3089MHz 30ppm £3.00

7 4000 to  20-999MHz 30ppm £2.85

B, 21°000 ta  24-000MH2 30ppm £3.25

ard Overlones a, 23-000 to  54-099MHz 30ppm £2.85
Sth Overtones 10, 55:000 to 104'909MHz  30ppm £2.85
1. 105000 to 119-099MHz  30ppm £3.85

10ppm £8.50
10ppm £10.25
with 30pF load

HOLDERS 0-030 to 0200 PTH: HC13/U, 0170 to 196:000MHz HCE/U. 4-000 to

CRYSTALS FOR POPULAR VHF TRANSCEIVERS

1000kHz in HCE/U, Price £2.80,
CRYSTAL SOCKETS HCB/U and HC25/U. Price 16p.

PLEASE ADD 12} UNLESS OTHERWISE STATED

DELIVERY Groups 1 to 4, 12 and 13—6 to 8 weeks. Groups 5 to 11—4 to 6§ weeks,
DISCOUNTS 5% mixed [reauency discount for 5 or more crystals within any
price group. For orders of same frequency and spec discounts start at 5 off in
groups 1,4, 12 and 13. In ail other groups discounts start at 10 off. Special rates
for bulk purchase schemes incl free supply of xtals for UK repeaters.

Crystals supplied in approx. 5 weeks to any stated frequency for the following
VHF Tx's: Heathkil, Icom, Ken, Standard, Trio and Yaesu, Price £2.50 per crystal.
LF. CRYSTALS 10-245MHz, HC18/U, 20ppm —20 to +70°C, Price £2.20.

LOW FREQUENCY STANDARDS (824 VAT) 100kHz2 in HC13/U. Price £2.95.

MINIMUM ORDER CHARGE £2.00 PRICES ARE EX VAT—
All prices Include postage to UK and Irish addresses. Cryslals supplied to any

specification lor indusirial, mobile radio or marine use, elc. State equipment
specification when enquiring. Please send sae with all enquiries,
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How to make
the most of your
free time.

P Heathkit

‘make the world's
4/ largest range of
* electronic kits.

Including hi-fi,

amateur radio, test
equipment and general
interest kits.

Every one of which comes to you
absolutely complete-right down to the last
nut and bolt.

You'll also get a very easy to understand
instruction manual that takes you step by
step through the assembly.

So, besides making an attractive, useful
piece of equipment,you'll also g
have the makings of a ]
satisfving, rewarding hobby. (3

To find out more, post
the couponwell send you,
our latest catalogue.
Heath (Gloucester) Ltd., §
Dept. RC-27, Bristol Rd
Gloucester, GL2 6EE.
Tel: Glos (0452) 29451

HEATHKIT

BETTER BUILT BECAUSE YOU BUILD IT YOURSELF

Io Heath (G Inuw-.lur] Ltd., Dept. RC-27, Gloucester,
GL2 6EE. Please send me my Heathkit catalluguc.
I enclose an 11p stamp for postage.

Name
Address.

Iisimrl:- _ M :
Showrooms at 233 Tottenham Court Road,

London and Bristol Road, Gloucester.
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SOLID STATE MODULES

TRANSVERTERS
2 Metre or 4 Metre Europa B

+* 200W Input 50% efiiciency. 200mW drive.

% 2dB N.F. 30dB gain en receive,
% —B80dB spurious responses.

% Price £110.00 including VAT, complete to plug into Yaesu eguipment,

STOCK.

EURQPA COMPLETE POWER SUPPLY TYPE CPS 10 +

VAT,
NEW SOLID STATE EUROPAS

EUROPA 5SS 2 Matre transverter—Price £90.00 including VAT EX stock.

EUROPA 70 70cm transverter
% Operates from 12V AC or DC.
% 10W OUTPUT.

—Price £95.00 Including VAT Ex stock,

% 2dB N.F. lor 2 metres, 3dB N.F. for 70cms, gain 30dB, |.F. 25-30MHz.

CONVERTERS

Sentinel Dual Gate MOSFET Converters

2 Metres, 4 Meires,

ACCESS

H.P. or CWO.

EX

Price: £45.00 including

Marine Band, Satellite Band, other frequencies to order,
2 Metre |L.F.s: 2-4MHz, 4-6MHz, 28-30MHz, 4 metre |.F. 2B-28-TMHz.
BARCLAYCARD

Performance

68 WOODHEAD ROAD, SOLID, LOCKWO0OD,
HUDDERSFIELD, HD4 GER Tel: 0484-23991

cannol be bettered, price £18.00 including VAT, ex stock.

SENTINEL 2 Melre CONVERTER KIT 28-30MHz I.F. Only—Price £11.50 inc.
VAT. A well proven kit supplied with printed circult board, drilted and with all coils
mounted to make assombly casy. IF il doesn't work send it back with £2.25 and we
will fix i1,

SENTINEL X 2 METRE CONVERTER Conlains a mains power supply and a front
panel RF gain control. Stock 2 metre |.F."s: 2-4MHz, 4-6MHz, 28-30MHz. Price £22.00
including VAT,

SENTINEL M.F. Another Dual Gate MOSFET 2 metre converter which converts to
medium wave in two switched bands. Price: £20.00 ex stock

12 manths guarantee on all units. We offer same day COD (£50 limit).

F0CMS SM70 70cm fo 2 metre FET converter, N.F. 3dB, gain 30dB. Price £18.00
including VAT. Ex stock.

SENTINEL 70 70CM to 28-30MHz converter, 3dB N.F., 30dB gain. Price £20.00
including VAT. Ex stock.

PRE-AMPLIFIERS

2 METRES The Sentinel Low Noise FET pre-amps. The “*Ultimale"' perlormance.
N.F. 1dB, Gain 18dB. Ex stock, 2 metres, 4 metres, Marine Band and Satellite Band.
Other ir to order. Isolated supply rails 12V (3-15V) at SmA. Price £8.72
including VAT, Ex stock,

PA3 To fit inside your 2 melre fransceiver, size 1 cubic inch, N.F. 2dB, gain 18dB,
supply 12V (8-15V) 5SmA. Price £6.27 including VAT and ex stock.

70cm SM71 FET pre-amplifier, pain 18dB. Price £10.00 including VAT and ex stock.
THE SENTINEL H.F. PRE-AMPLIFIER

A wideband pre-amplifier covering 1-40MHz, gain 15dB, N.F. 1d8. Input and output
Z 50 Ohms, supply 12V {8-15V).

They use he Iates! techniques with n UHF power transistor and voltage currant -ve
teedback lo ensure & high signal acceptance level, and a remarkably flat response.
The box size is 25" - 37 » 13" and an internal ¢jo relay allows the unit to be inserted
in a transceiver aerial lead, and s also used to switch the pre-amp out of circuit.
Price £10.12 including VAT and ex stock,

THE PA10 printed circuit board version of the above—less cjo relay. Size only 1
cubic inch. Price £5.62 including VAT and ex stock.

S55M Z MATCH 80-10 Metres matches 15-5000 Ohms, 2kW at 50 Ohms, Price £28.00
including VAT, Size: 83" » 4 lronl panel, 7" deep.

SS5M IAMBIC MORSE KEYER

CMOS circuit for use with *Sgueeze” or single paddle keys, price £33.75 including
VAT. Twin paddie key to complemant our keyer, £11.25 including VAT,

Just phone your eredit card number for same day service.

If you require more detailed information or help, we are a telephene call or a letter away, so do not hesitate to ask. You can call in anytime te collect or
inspect equipment. Paul, GIMXG.

A CAREER INRADIO

Start training loday and make sure you are qualified to lake advantage of the
many opporiunilies open to the trained parson. ICS can further your techni-
cal knowledoe and provide the specialist training so essential (o success.

There is a wide range of courses to choosa lrom:

CITY & GUILDS
CERTIFICATES
Telscommunications Technicians'
Radlo TV Electronics Technicians®
Electrical Instaliations
Techniclans'

Electrical Installation Wark

Radio Amateurs’

MPT Radio Communlcations Cert.

EXAMINATION STUDENTS—
GUARANTEED COACHING
UNTIL SUCCESSFUL

TECHNICAL TRAINING

ICS offer a wide choice al non-

exam courses designzd to equip

you lor a better job in your particu-

lar branch of electronics including:

Electronic Enginearing &
Maintenance

Computer Engineering/
Frogramming

Radio, TV & Audio Enginezring &
Sarvicing

Electrical Engineering, Installations
& Contracting

COLOUR TV SERVICING
Learn all the {echnigues you need to service Colour and Mono TV seis
through new home study course approved by leading manulacturer.

POST THIS COUPON OR TELEPHONE FOR FREZ PROSPECTUS

ACUrESS. ivrriiaarssaiina R

Accredited To:
International Comespandence Schools,
Depl 733c, Intertesl Houss LONDON
SWE 4UJ or phone 01-522 3911 {ali hours)

- |

by CACC

lﬂs Membzr of ABCC

-—--—-—
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seaanns OCEURALON. L ius i die s i snaine

+ Pneumatic

Telescoplc
Hilomasts

Extended by a standard vehicle foot pump. Easily
retracted for severe weather conditions. Elegant
when extended-Unobtrusive when retracted.

CLARBROOK ENGINEERING CO LTD.
Jutsums Lane, Romford, RM7 OER
Tel Romford(70) 65173
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NEW PRODUCT “ouws
MODEL UC/I
Synthesiser Controlled General Coverage Receiving Adaptor Plus Two-Metre Converter
for Receivers Covering 28-29MHz and/or 144-145MHz

Model UC/1 converts any existing amateur-bands-only receiver which has coverage of 28-29MHz or 144-145MHz (e.g. HF
bands receivers or transceivers and 2-metre "all-mode" transceivers) into a general coverage receiver with equivalent high
performance, Compared with the alternative of purchasing a separate receiver for general coverage, Model UC/1 avoids
wasteful duplication and gives better performance for less outlay.

Data sheet for UC'1 available
free on request. Also available :
Freguency-agile Audio Filler
Model FLY; Universal RF
Speech Clipper; details on re-
guest, or refer lo our advertise-
ment in the December issue,

Gives complete no-gap coverage {from 90kHz to 30MHz, in thirty @ Overall performance is limited primarily by that of the main
switched 1MHz bands. receiver.
® Also operates as a 2-metre converter with receivers covering @ Straightforward digital switch selection of the desired 1MHz
28-30MHz. band segment eliminates critical adjustments such as “tuning
® Two separate outputs are provided, one for 144-145MHz and the for lock".

cther for 28-29MHz receivers. @® Built-in aerial attenuator.
@ No receiver modifications are required. Model UC1 simply @ Frequency synthesiser locked to 1MHz crystal ensures excellent
connects in series with the aerial feeder. frequency stability.

Price £97.50 plus 1247, VAT Total £109.69 (including delivery UK)

DATONG ELECTRONICS LTD. 11 MOOR PARK AVENUE, LEEDS LS6 4BT.  TEL. 0532755579

Due to pressure of export orders for our clipper plus the Chrisimas rush we BnEn““nsr ElEc‘noulcs
have rather neglected the home market. All belng well the fellowing should
be available by February, however.
PLEASE ADD VAT and POSTAGE to everything except RF CLIP- FOR VHF IN THE NORTH WEST
PERS. Now FT200 RF Clipper, £49.00. FT101 RF Clipper, £45.00.—Nearly 200 FDK
sold in USA, don't forgel our units boost RX gain and selectivity as well as
glving superior processing. D.LY. Kit for FT101 Clipper avallable, VK Blob- ::gt“ :J:“.;o:: E:eglz;lh!a::::;els ﬁuﬂmﬁ
Cross mod. killer for FT101 Mark 1, £15.00. FT401 160M Kit £11.00. FT&01/101 MULTI 2700 2m all mode M:W
Epleyclic drives, £1.25. DTG1108 Choppers for FT101 Mark 1 and E Mark 2, VFO for MULTI Il £89.00
£12 pair. o 5
AC PSU for MULTI I £63.58
Shure Mics—much brighter sound—444, £19.00; 401A £10.00; 201, £8.00; low
Z 4018 guits most 2M gear, £11.00. Also stocked: J Beam, HQ1, FT200, FT101, QEHI‘.E’E;TEOOOWN:&“BEVELQPM ENTS £112.50
F " i s 1
RG7, Bandtex, G-Whips, Uniden elc. 2m transverter 28/144 E112.50
HOLDINGS LTD., 39/41 MINCING LANE, m;g- linear 50W ﬁg:
VHF ab th I .|
BLACKBURN. BB2 2AF. TEL: 59595/6. reiialieiae il
TRIO
R300 Gen coverage RX £184.50
ANTENNA SPECIALISTS
ASP 677 2m § wave £15.20
SPECIAL OFFER, 2m. 12V FM TX board, Phase modulator SkHz deviation max. ASP 620 2m § wave £8.57
Size: 140mm x 82mm < 23mm. HC25/U Crysial. Mulliplication X12. Sent for ASPE BB7 T0cm 5dB collinear £18.02
evaluation, P,&P. 30p. 12V 1W £18; 13V 3W £23; 2N4427, 80p; 2N3866, T0p: ASPE 462 Tocm 3dB collinear £8.14
CA001, £1.50; 2N5913, £1.50; IN5345 (4W, B4B), £8.00; IN5945, £11.00; 2N5641, All mounting options POA
£4,00; ZTX327, 60p; 40964, £1.40; 40965, £1.50; 2N33IT5, £2.00; OC202, 10p;
2N5180, 35p; PT3500, £1.20; BLY33, £1.80; 2NSS590, £4.50; 2N5591, £8.00; 2N3532, SECONDHAND GEAR
£2.00; 2N6080, £4.50; 3NGOS1, £5.50; 2N6082, £8.00; 2N6083, £9.00; 2N60SA, £12.00; Kw2000 A £15.%
2N5642, £8.00; 2NS643, £11.00; BYFS0, 20p: BC108, 10p: BCI83L, 10p; BLWS3, LAFAYETTE HE30 Gen. cov. RX £0.90
£3.00; 2N3055, 40p; 2N34T8, &0p; 40673, 50p; 3N201, B0p; 3N202, 90p; MPF102, 40p; FDK MULTI 2000 2m all mode 0.0
40841, 50p; BC167A, 10p; BSYS0, J0p; 2N3904, 10p; 2N3906, 10p; Integrated LINER 2 fitted pre-amp exc. cand. £120.00
Circuits: CA3011, 50p; CA3014, 80p; CA3018, T0p; CAM23, 80p; MC1550G, 50p; NATIONAL NCX500 HF TX/RX £190.00
MC1506G, £2.00; CA3000, £1.00; CASSE, £2.00; SLO20/30C, £2,00; MC1T41CG, HAMMARLUND HO170A A5
BOp ; 2N3819, 40p ; 2N2270, 40p; Transmilter tuning capacitor T9pF, £1.50; SO239 HP — PART EXCHANGE — ACCESS — BARCLAYCARD
sockets, 50p ; N socket to BNC socket adaptor, £2.50; N socket to N plug, £2,00;
N plug to N socket, £2.00; HC25/U crvstal sockets p.c.b., 15p: 2 pale 3 way rotary CALLERS BY APPOINTMENT ALL PRICES INC. VAT
swlich, B0p ; 10-TMHaz crystal filters, 50 or 25kHz P v, £15.00. i
order £1.00. Mail order only, P. & P. 20p. WILLOWEBROO K, SCHOOL LANE, BUNBU RY,
HELLER ELECTRONICS TARPORLEY, CHESHIRE. Tel Bunbury (0829) 260708
48 Blossom Waye, Hounslow, Middx., TWS IHB Northern Distributor for Walers and Stanton a30QT
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CLASSIFIED ADVERTISEMENTS

SITUATIONS VACANT

Private advertisements 15p per word, minimum £2.50,
Trade advertisements 25p per word, minimum £3.00.
Box number 30p extra to wordage or minimum.
Semi-display 1/12 page (13" < 3") £17.50.

1/16 page (" = 3") £12.00.
Please write clearly. No responsibility accepted for errors,
Latest date for acceptance—dth of preceding manth.
All classified advertisements must be prepaid.
Copy and remittance to:
ADVERTISEMENT SECTION
RADIO SOCIETY OF GREAT BRITAIN
35 DOUGHTY STREET, LONDON WCIN 2AE.

FOR SALE

AERIALS Ex. W.D. 32ft Aluminium in 4ft interlocking sections
complete with Box, Guys, Pegs, etc. £25 + £2 carriage and 8%
VAT. WILLIAMSONS, Mumps Bridge, Oldham, Lancs.

G.l. AMATEUR SUPPLIES GI3ZIA for Trevrs, Rx, Tx, Antennas,
Mics, etc. Trade-in's welcome. Large stocks at 10 Church Street,
Enniskillen, N. Ireland. Tel: (0365) 2955.

60kHz MSF RUGBY RECEIVER BSD time-of-day output, kit or
assembled instrument available. Details: Toolex, Sherborne,
Dorset,

QSL CARDS printed on glossy cards, competitive rates. The
Caswell Press, 11 Barons Way, Woodhalch, Reigate, Surrey.
RCA VALVES. 6146/6146A £4.95 each, 61468/8298A £5.50 each,
Details as page 83, January Radcom. A, E. White. GBHCU, QTHR.
BARLOW WADLEY XCR 30 Receiver available in South West
al £144 inc. VAT or with FM at £162 inc. VAT, from Ryland Huntley,
15 Old Bond Street, Bath, Tel: Bath 4332.

P40 VERSATOWER with reinforced head and rotator, etc, A. J.
Mepham, Brighton 0273-504088, evenings.

70 CENTIMETRE TRANSCEIVERS FOR SALE. Pye UHF
Westminsters, multi-channel W15U, fully aligned and tested,
supplied with one SU/RB channel of your choice, and all acces-
sories, from £95. CMOS toneburst extra. Pye PF1B Pocketphones,
aligned and fitted with SU/RB channel of your choice, £30, brand
new Deacs available extra. Pye F450T Base/Repeater, as removed
from service, £55. Pye F460B Base/Repeater, very clean, fully
aligned on your SU/RB/RRB channel, offers over £160. All en-
quiries to G3ZYC, QTHR, strictly mail enquiries, but YLS also
considered.

COMMUNICATIONS PUBLICATIONS and Freguency Lists:
Military, Government, Police, Avialion, Military and more. HF &
VHF. Voice & RTTY. Catalog U.S. $1.00 or 3 IRCS Air Post.
HANDLER ENTERPRISES, P.0O. Box CC, Northfield, lllincis 60093
U.S.A.

THE JUNK BOX. Buy, sell, trade. Sample copy 70p. The Junk
Box, P.O. Box 872, Peabody, Mass. 01960, U.S. A,

ST. JOHN AMBULANCE, Dearne Valley Division, has two FM
High Band (Marine) Pye Bantams. Urgently needs to swap for two
AM Low Band. John Springer, High Flatts (048 488) 398.

QSL CARDS WITH YOUR PHOTOGRAPH on them. Send
s.a.e. for sample. Leo, G4EQI, Haines Clark, Printers, Gooch Street,
Birmingham B5 THE.

WANTED

GERMAN WW Il MILITARY RADIO EQUIPMENT wanted for
collection; wireless sels, receivers, transmitlers, accessories,
Details and price please, Box No. 161,

MISCELLANEOUS

COURSES—RADIO AMATEURS EXAMINATION. City and
Guilds. Pass this important examination, and obtain your GB
licence, with an RRC Home Study Course. For details of this and
other courses (GCE, Professional Examinations, etc.) write or
phone: The Rapid Results College, Dept. JT1, Tuition House,
London SW19 4DS. Tel: 01-947 7272 (Careers Advisory Service) or
for a prospectus only ring 01-946 1102 (24hr recording service).

162

SENIOR ENGINEER

We specialise in marine electronics and need a skilful engineer
with wide ranging practical eleclronic experience, to install
and service SSB MF/HF and VHF R/T, Radar, Autopilots, ele,
on yachts and commercial vessels,

Proven ability to organise and work on own initiative is essential
as work away from home is involved,

The position is based in Central London. Salary negotiable.
Company car.

TELESONIC MARINE LIMITED
243 Euston Road, London NW1

01-387 7467/8

SERVICE ENGINEER for South Lancs retail/manufacturing
organisation, HF and VHF experience required. State age, salary.
Box No. 162.

CRYSTALS for FM from STOCK
2m FM Tx ranges: 6, 12, 18MHz. Rx ranges: 14, 44, 52MHz.
HC25[U Simplex channels: 1450, 145-2, 520, 521, 522, 523, 524, 525, 1458
Repeaters: RO, R1, R2, R3, R4, R5, R6, R7, RB
Rx Crystals for repeater inputs; R3, R4, RS, RE, R7, R8
2m FM Tx ranges: 4, BMHz. Rx ranges: 10, 44MHz.
HCE/U Channels: 1450, 520, S21, 522, 523, 524, R3, R4, R5, R6, R7
40-5000 fer Cambridge tuneable conversion (Rad. Comm. Dec 1274)
T0em FM  Tx range : 12MHz Rx range: B4MHz.
HC1B/U Channels: SU8, SU20, RB2, RB4, RB6, RB10, RB14
Inclusive price £2.90 each

HARTLEY CRYSTALS
Green Lane, Milford, Godalming, Surrey GU8 5BG

Glro 35 563 4007

JAMES & MARTIN ELECTRONICS LTD
Staines Road, Feltham, Middx.
PROTOTYPE AND PRODUCTION METALWORK

Specialists to the Electranics Industry. Panels, chassis and
sheet metal details. Milling, turning, drilling. Machining in all
metals and plastics. G3VVB.

Tel. 01-570 3127 Plant list on application. OS Ref TQ 113748

G2DYM AERIALS
TXers and S.W.Ls—HAVE A PROPER AERIAL SYSTEM,
ANTI-TVI, INDIVIDUALLY DESIGNED, PURPOSE BUILT
FOR YOUR PARTICULAR INTERESTS, QTH and EQ, BY AN
EX-B.B.C. TRANSMITTER and AERIAL ENGINEER. DETAILS
SAE and THREE 6i{p STAMPS.

LAMBEDA ANTENNA STUD FARM, WHITEBALL,
WELLINGTON, SOM.

ROBOT SSTV

SOLE U.K. CONCESSIONAIRES
AERO & GENERAL SUPPLIES, NANAIMO HOUSE,
32Rufford Avenue, Bramcote, Nottingham, NG93JU.
Tel:- 0602-397588

THIS MONTH'S SPECIALS ... 555 Timer ICs, 45p post
10p. URTE, 50 ahm stranded Coax, 10p per m, post 2ip per m. URGT, 50 chms thick
low loss @ 30p per m, post 4p per m. 1,000 Mixed Carbon Film Resistors,
mixed Waltages & Values, nat more than 7 of each, £4.00, post 55p. Copper
PCB, Bargain Pack of mixed pleces, £1, post 50p. Storno LB Viscount FM
Transceivers, units only, £7, post £1.50. 8 core screened Cable, 12p per m,
posl 24p por m. SAE for Full lists of Xtals, Cables, etc.,

W. H. WESTLAKE, CLAWTON, HOLSWORTHY, DEVON
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INDEX TO ADVERTISERS
Aero & General Supplies .. 162 Cor di
A J H Electronics .. Cover iv Schools o 160
Amateur Electronies. . 149 James & Martin L!d 162
Amateur Radio Bulk KW Communicalion le 157
Buying Group Coverij ~ Lowe Electronics 688
Amateur Radio Exchange .. 14g  Lye Communications 1 150
Amatgur Radio Mobile Soelety: .. 163 Microwava Modules Ltd
ik Madular Electronics 155
Amblt International .. 156
B. Basabior & & .5 164 Mcslgy Electronics Lid 157
Partridge Electronics 156
J. Birkett vi e v+ 155w Electronic Services 150
Booth Holdings B"-‘“‘ «+ M8 polar Electronic Developments 151
Bredhurst Elecironics 161 QMT70 Electronics Ltd 153
British National Radio iEIecllamcs Radio Shack Ltd 10
School . " 157 RT &I Electronics 152
Cambridge Kits A s 150 Sentinel Supply 158
Catronics Lid .. 2] s, Carc.r i R. J. Smith . 163
C B Electronics . = 159 Solid State Modules.. 160
CEC Ltd, i 102 South Midlands
Clarbrook Englneeﬂng I.td 160 Coemmunications Lid 00/92
C & C Electronies .. . 159 Spacemark Litd 154
Crayfard Eloctronics.. = 153 Stephens-James Ltd 152
Datong Elecironics .. 161 Tachnical Associates 154
Delta Communication Servlcu-s LId 163 Telesonle Marine Ltd 162
Garex Electronics .. . 158  Thanet Electronics .. B84/95
G2DYM Aerlals PO .. 162 TMP Suppiies 148
GWM Radio Lid s . . 158 J & A Tweedy 156
Hartley Crystals e . 182 Reg Ward & Co Ltd . .. 148
Heath (Gloucester) Lid .. 159  Waters & Stanton Eieclronics f8j99
Heller Electronics .. o e 161 Western Electrenics (UK) Ltd o6/a7
D. P, Hobbs Ltd 154 W. H. Westlake L 162
Holdings Ltd .. 161 Y¥aesu Musen Co Ltd a3
Interface Quartz Davices le 152 JoYuo . . = 100

VISITING HONG KONG?

SPECIAL PRICING

Yaesu FT-101E US$599
Kenwood T5520 with mic/12V supply US$549
Kenwood TSB820 digital with mic/12V supply USS$790

Write for information — mail order all brands

DELTA COMMUNICATION SERVICES LTD.

15 Cumberland Road, Kowloon Tong, Hong Kong
Tel. 3

Erect your VHF/UHF antenna anywhere with our

SLOT TOGETHER AERIAL POLES

4'9" x 27od, 14swg aluminium, Wt= 2}|b. Max practical helght 50'. Quick & ecasy
to erect. Fits In any car. Rotatable from the ground. £5.00 each.
GUY KIT: 3 stakes, 2 three point mast attachments, 216 nylon cord 6 runners—
£6.50 each.
10% discount if ordered bofore March 31st
R. J. Smith 42 Mole Rd. Fetcham Surrey.

Carriage £2.00

ATTENTION ALL MOBILES
THE AMATEUR RADIO MOBILE SOCIETY
invites all mobiles to join. Benefits include use of unique free
Information Service; journal Mobile News—latest rally, repeater
& reciprocal licensing news, technical & feature articles.
Send 9" ~6" SAE for all details & sample of Mobile News to:
ARMS (Dept R), 40 Eskdale Gardens, Purley, Surrey.

Please mention

RADIO COMMUNICATION

when replying to advertisemenls

MEMBERS’ AD ORDER FORM

FOR SALE [] WANTED [ (,nckee,)

® 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.

Signed ......

Data: v s isue

RADIO COMMUNICATION February 1977

163



B. BAMBER ELECTRONICS

DEPT RC, 5 STATION RD, LITTLEPORT, CAMBS, CB6 IQE
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY)

ORDER OF £2.00.

TERMS OF BUSINESS: CASH WITH ORDER MINIMUM

ALL PRICES 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

ALL BELOW—ADD 8%, VAT

SPECIAL OFFER

STARPHONE HIGH BAND RF PC BOARDS,
with conversion data for making into a GOQOD 2M
CONVERTER. (All that (s needed: 1 xtal, 7 caps., 2
resistors, and 9V DC), PCB containg 2 Dual gate
Mos Fet RF stapes (3N140), Diode ring mizer, 3
stage Osc/Multiplier. All on one PCB, approx.
size 6° « 1}, exl. connections, 8V DC supply, AGC
(can be left fixed bias, or RF gain contral) Ant. input,
IF output {works fram a few MHz to over 30MHMz), All
Brand New £6.50 each, while stocks last.

PYE SSB{25T P.C. BOARDS (All brand new with
cirevit dingrams) 12V DC.

SSB RF FRONT END PCB. 4 channel, 3-15MHz, RF
and Mixer stages, anl in, 1-4MHz out £2.00,

SSB CHANNEL OSCILLATOR PCB. d channel,

with trimmers, for 4 Fundamental xtals (2 stage) £1.00.

SSB IF & PRODUCT DETECTOR PCB. 1"4MHz
S$58 in, AF demodulated out £2.50.

SSB AUDIO AMP PCB (3 stage) £1,50.

SSB {4MHz OSCILLATOR & AGC AMP PCB.
(less xtal) £1.50,

LIMITED SUPPLY ONLY . . .ORDER NOW!

TELEPHONEHANDSETS with “PRESS-TO-TALK"
buttons, on curly lead, brand new, £3.50 (few only).

"PRESS-TO-TALK" SPEAKER/MIKES (as used
on ITT portables) approx. 2§° square, with spring
clip on back, on curly lead, Black grained plastic,
smart modern appearance £3.00 (few only).

PLASTIC BOXES 3j" square, 11" deep (wall-
maounting type) with 5-pin din plug on front panel,
50p cach.

AEl CS10B/R MICROWAVE DIODES: up lo X-
Band, max, noise figure 8-5dB at 9-375GHz. 80p each.

14 DIL REED RELAYS, 5 to 12V DC, 450 ohm coil,
Designed to work directly from TTL Loaic, Single
Pole Changeover, Contact ratings. 28V, JA, 3W,
£1.75 each.

TV SYNC GEN. XTALS. 20-25kHz (for 405 line) or
in BIG plass Incapsulation, brand new, few only,
£3.00 each.

ON/OFF/RX/STANDBY SWITCHES lor AMIOB
Cambridge and Vanguard contral boxes, 40p each,
or 3 for £1.

SMALL MAINS SUPPRESSORS (small chokes,
Ideal for radlo, HI-Fi Inputs, etc.) approx, §* + 13°
3 for 50p.

PERSPEX TUNER PANELS (for FM Band 3 tuners)
marked 88-108MHz and Channels 0-70, clear numbers,
rest blacked oul, smart modern appearance, slze
approx. B}" + 137, 2 for 35p.

MIXED COMPONENT PACKS, containing resis-
tars, capacitors, swilches, pots, etc. All new, and
hundreds of ilems, £2.00 per pack, while stocks last.

TUNED COILS, 2 section colls, around 1MHz, with a
black smart tuning knob, which moves an internal
core to vary the inductance, many uses, easily re-
wound, 3 for 50p,

PYE CAMBRIDGE PC BOARDS (removed from
high band AM10),

RF and MIXER BOARD £7.00.
10'7MHz |.F. BOARD £1.50.
455kH: |.F. BOARD £2.00.
A.M. AUDIO BOARD £1.20.
A.M, SQUELCH BOARD S50p.

6 CHANNEL LEDEX SWITCHES, 12V, complete
with all trimmers and colls, (removed from high
band AM10) £4.00.

CAMBRIDGE Mod Transformer £1.00.

Mod Driver Transformer 75p.

12/24V Inverter Translormer £1.25.

Pack of PA COILS, mostly silver plated 50p.
110V NEONS, screw-in type, 4 for 50p.

A few spares available now for Pye Westminster
W15AM only. SAE for list.

ALL BELOW—ADD 8%, VAT

DIECAST BOXES. We still stock these bul, owing
to frequent price rises from our suppliers, and costly
postal charges, it has been found impossible to
publish up-to-date prices on these items, Please ring,
or write {with SAE), for latest mail-order prices.

4MHz XTAL PACKS
{10 assorted xlals between 4MHz and 5MHz), our
selection only. £1.00 Pack.

HEAVY DUTY HEATSINK BLOCKS. Undrilled,
base area 21 -« 2°, with B fins, total heaight 2%,
Sorry, sold out,

ALU-SOL ALUMINIUM SOLDER (made by Multi-
core) Solders Aluminium to itself or Copper, Brass,
Steal, Nickel or Tinplate, 165WG with multicare flux,
wlith instructions, approx. 1m coll 30p pack,

SOLDER SUCKERS (Plunger Type)

Standard Model £4.50.
Skirted Model £4,95,
Spare Nozzles 60p each,

MULTICORE SOLDER
Size 5 Savbit, 18SWG in alloy dispenser 32p.

Size C1SAV1S Savbit, 185WG S6p.
Size 12 Savbit 18SWG on Plastic Reel £1.80,
3Kg. (1-11b) 60/40, 20SWG on Plastic Reel, £3.00.

VARIABLE STABILIZED POWER SUPPLY,
Mains Inputl, 0-24V output, stabllized and current
limiting at 500mA -~ 32V at 50mA. Brand now by
Brilish manufacturer. Size approx. 7§" + 2§ + 47,
complete with external Skohm 3-turn pot lor voltage
control. Connection data supplied. £7.00.

PROGRAMMERS devices) in 9
microswitches {suitable for mains operation) with 9
t cams, all individually ad, ble, ldeal lor

switching disco lights, displays, eic., or industrial
machine programming. {Need slow motion molor to
drive cams, not supplied) 9 switch version. £1.50.

PLUGS & SOCKETS

BNC PLUGS (ex-equip) 5 for £1,50.

N-TYPE PLUGS S0ohm 60p each, 3 for £1.50.

Greenpar (GE300015) Chassis Lead Terminations
(These are the units which bolt on to the chassis,
the lead is secured by screw cap, and the Inner of
the coax passes through the chassis), 30p each, 4
for £1.00.

PL259 Plugs (PTFE) Brand new, packed with reducers,
E5p each or § for £3.00.

50239 Sockets (PTFE) Brand new, (4 hale fixing type)
50p each or 5 for £2.25.

25-way ISEP Plugs and Sockets 40p set (1 plug + 18kt)
Sorry, sold out.

VALVES

QQVO3/20A (ex eqguipment) £3,00.
QQVO03/10 (ex equipment) 75p or 2 for £1.20,
2C39A (ex equipment) £1.00 each.

DET-22 (ex equipment) 2 for £1.00.

6BHS (ex equipment) 2 for 50p.

TRANSISTORS

0C200 Transistors, 6 for 50p.

PNP Audio Type TOS Transistors, 12 for 25p.

BFY51 Transistors, 4 for 60p.

BYX 38/300 Stud Rectifiers, 300V at 2-5A, 4 for 60p.

BCY72 Transistors, 4 for 50p.

B5X20, (VHF osc/mult). 3 for 50p.

BC108 (metal can) 4 for 50p.

PBC 108 (plastic BC 108) 5 for 50p.

BF152 (UHF amp/mixer) 3 for 50p.

2M3819 Fet. 3 for 60p.

BC148 NPN SILICON 4 for 50p.

BC158 PNP SILICON 4 for 50p.

BAY3 Signal Diodes 10 for 35p.

BA121 Varicap Diodes, 4 for 50p.

INg14 DIODES 10 for 25p.

2N3055 TYPE Transist
£1.00.

OK, but ked, § for

ALL BELOW—ADD 89 VAT

WELLER TCP1 and PUID PSU. Temperature con-
trolled soldering Iron, with matching Power Supply
Unit, containing sponge and spring stand. £20.00.

SPARE TIPS (for TCP1). Three types available:
TYPE CC7(Standard). TYPE K7 (Long fine tip},
TYPE P7 (Very fine tip) £1.00 each.

Other TCP1 spares available.

WELLER W60D Mains operated temperature control
soldering iran. £13.80.

SPARE TIPS (for WE0D). Two types available.
TYPE CC7 (W60D) Standard, TYPE AAT (W80D)
Finer tip. £1.15 each,

MAINS ISOLATION TRANSFORMERS. Tapped
mains input, 240V at 3A - 12V at 500mA autput.
New, boxed, made by Gardners, £12.00,

WE NOW STOCK WELLER SOLDERING EQUIP-
MENT (including the famous TCP1).

& SPIRALUX Tools for the Electronics enthusiast ...
SAE for list,

SPERRY 7-SEGMENT P.G.D. DISPLAYS, digit
haight 0:3in red, with decimal points, 150V to 200V
(neminal 180V) operation. These are high-volt in-
dustrial type, and therefore brighter than normal dis-
plays, All brand new. AT THE BARGAIN PRICE OF
50p PER DIGIT TYPE. 332 (two digits in one mount)
£1.00, each, (sorry no single digit available.)

Multiturn Pots. 10 turn, {° spindle (ex-equip) $00kohm,
enly £1.00 each.

SUPER SERVISOL (SWITCH CLEANER) 65p can.

SUPER FREEZIT (FREEZER) 65p can.

HEAVY DUTY RELAYS, 24V DC operated (will work
on 18V) 3 heavy duly make contacts (around 10A
rating) + 4 change over contacts + 1 break contact.
New, complete with mounting bracket (ideal for
swilching HT on Linears). Many uses for this high
quality unit. £4.50 each.

ALL BELOW—ADD 1219/ VAT

VARICAP TUNERS Mullard Type
Brand New, £4.40.

TV plugs (metal type) 5 for 50p.

TV sockeis (metal type) 4 for 50p.

TV line connectars (back-to-back ski) 4 for 50p.

A pin Din plugs, 4 for 50p.

Din 3 pin Line Sockets, 15p each.

Din 6 pin Right Angled Plugs, 20p each.

Din Sockets § pin, 270 deg. 4 for 50p.

Din Speaker Skis. 2 pin, 4 for 30p.

Miniature earphones with min. Jack plug. 2 for 60p.

1 Mep. lin pots §” plastic spindle, 2 for 50p.

S0nohm lin pots, §° plastic spindle, 40p each.

TWIN IF CANS, approx. 1° » " = 1” high, around
35 to 5MHz, 2 separate transformers in one can,
internally screened, 5 for 50p.

ELECTROLYTIC CAPACITORS

Dubillier Electrolytics, 50uF, 450V, 2 for 50p.
Dubillier Electrolytics, 100uF, 275V, 2 for 50p.
Plessey Electrolytics, 470uF, 63V, 3 for 50p.

TCC Electralytics, 1000uF, 30V, 3 for 60p.

Plessey Electrolytics, 1000:F, 180V, 40p each, (3 for

ELC1043/05

Dubillier Electrolytics. 5000mid at 35V, 50p each.

Dubillier Electrolytics. 5000uF at 50V, 60p each.

ITT Electrolytics. 6800mfd at 25V, high grade, screw
terminals, with mounting clips, 50p each.

Plessey Electrolytics. 10,000mid at 63V, 75p each.

Plessey Cathodray Capacitors, 0-04uF at 12:5kV DC.
Serew terminals, £1.50 each.

ALARGERANGE OFCAPACITORS AVAILABLE
AT BARGAIN PRICES, SAE FOR LIST.
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PUBLICATIONS OBTAINABLE FROM RSGB |

RSGB members can obtain a 10 per cent discount on the prices listed below (excluding Ham Radio Magazine and Ham
Radio Horizons). To oblain the discounl, deduct 10 per cent, calculated to the nearest penny, from the total value of the order
(using the latest price list) and enclose a remittance for the balance. Also enclose an address label from a recent Radio Communi-

cation wrapper as proof of membership.

RSGB PUBLICATIONS

Technical books

Amateur Radio Awards ; £2.07
Amateur Radio Techniques (Sth erin} £3.42
Guide to Amateur Radio (16th edn) £1.35
Morse Code for Radio Amateurs 52p
NBFM Manual y L . £135
RSGB Amateur Radio Call Book 1977 . £2.31
Radio Amateurs' Examination Manual . £1.35
Radio Amateurs' Examination Revision Notes ‘ B1p
Radio Communication Handbook 5th edn, Vol 1 £9.15
Radio Data Reference Book (Out of print)
Service Valve and Semiconductor Equivalents 46p
Teleprinter Handbook . " £B .68
Test Equipment for the Radio Amalaur . £2.1
TVI Manual (Out of print)
VHF/UHF Manual . . £6.60
World al their querllps (Paperback) £1.55
" 5 om i (De-luxe) £2.65
Log books
Standard Log F £112
Receiving Station Log £1.35
Mobile Mini-Log a " Q0p
De-Luxe Log . ; ‘ . ’ ‘ . £2.80
Maps, charts and lists
Countries List/HF Awards List 4 : g ; ; 24p
Great Circle DX Map (in tube) : . . £1.09
Oscar map (in tube) i : z 41p
QTH Locator Map (Western Europe) {in Iube} £1.02
QTH Locator Map (Western Europe) (on card) 3 46p
RSGB Amateur Radio Prefixes (World] Map 5 G4p
UHF repeater planning map . , : : 38p
UK Beacon List ; . " - 17p
UK Repeater List . ; . 17p
|ARU Region 1 Beacon Llsl - 17p
Members’ sundries
Callsign lapel badge (5 weeks' delivery) . £1.30
Lapel badge (RSGB or RAEN emblem, pin ﬁttmg) 2 50p
Tie (Maroon or Blue) . a . £1.94
Radio Communication Easi- bmder 3 . £2.96
Car window sticker (RSGB or RAEN) (seli-adheswe) : 30p
Members' headed notepaper (50 sheets) gquarlo . : 73p
" " " " " octave . - 48p
Radio Communication back issues . f g F ! 83p
RSGB Contest log sheets (100) . B . 2 0p
RSGB teeshirt (large, medium or small) 5 . . £2.922

Prices include postage, packing, and VAT where applicable. For
air mail despatch, please ask for price before ordering. Goods are
obtainable, less p & p, at RSGB headquarters between 9.15am
and 5.15pm, Monday to Friday,

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.

ORDER FROM:

OTHER PUBLICATIONS

American Radio Relay League

Antenna Book (13th edn) g £3.95
Course in Radic Fundamentals . . . £2.89
FM and Repeaters for the Radio Amaleur » £3.62
Hints and Kinks . £2.55
Radio Amateurs' Handbook 1977 (Paperback) £7.46
Radio Amateurs' Handbook 1977 (Hardhack] J . £11.26
Ham Radio Operating Guide . £4.35
Single Sideband for the Radio Amateur N £3.75
Specialized Communication Techniques i £2.98
Understanding Amateur Radio ; £3.79
VHF Manual . i . : £3.95
Electronic Data Book ) , £3.95

Radio Amateur Callbook Inc

American Callbook (USA listings) 1977 . £9.89
American Callbook (DX listings) 1977 . i £9,50
World Atlas (Amateur radio prefixes) . £1.70
Radio publications Inc

Beam Antenna Handbook £3.35
Better Short Wave Reception (3rd edn) . £3.33
Cubical Quad Antennas it £2.74
Simple, Low-cost Wire Antennas 4 ” £3.38
13 Magazine'' publication

S5STV Handbook . ] A 3 . £3.08
Miscellaneous

RTTY the Easy Way £1.00
Radio Amateur Opemlurs Handbook . . £1,08
Radio Valve & Semiconductor Data . ‘ £2,76

MORSE INSTRUCTION AIDS

G3IHSC Rhythm Method of Morse Tuition—
Complete Course (two 3-speed Ip records and one ep

record plus books) . - £5.501
Beginner's Course (ona 3-speed ip record and cne ep
record plus book) . £4.061
Beginner's Ip (0-15 wpm) plus book % ‘ . £3.39¢
Advanced Ip (942 wpm) plus book . " . £3.39¢
Three-speed simulated PO test Tin ds ep record . . £1.12t

t Overseas orders: add £1.12.

MAGAZINE SUBSCRIPTIONS

QST (including ARRL n]embersh!p) (Per annum) . £6.88
CQ (Per annum) . ; . £6.89
73 (Per annum) . £6.60

Subscriptions for the macazlnes llsled above should be sent to
RSGB, 35 Doughty Street, London WC1N 2AE,

Ham Radio (Per annum) (Includes air delivery) . E£750
Ham Radio Horizons 3 . £6.50
Subscriptions and changes of address for Ham Radio
Magazine and Ham Radio Horizons should be sent to: Ham
Radio Magazine (UK), PO Box 63, Harrow, Middlesex
HA3 6HS.

RSGB Publications (Sales), 35 Doughty Street, London WC1N 2AE
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A. J. H. ELECTRONICS

Proprietor: A. J. HIBBERD

Postage Charge 40p

(GBAQN)

Official orders accepted on a sirict monthiy basis.

Tel: RUGBY daytime 76473, evening 71066

Terms of Business Cash with order, Mail order only, or Callers by appointment.
Minimum order £1.00,

S.A.E. with enquiries
Prices now include VAT

FULL MONEY-BACK GUARANTEE ON ALL ITEMS
NEW ITEMS THIS MONTH: NES20K £1.45. CERAMIC minialute compression lype Smm 13mm
FAIRCHILD DIGITAL CLOCK MODULE MC10116 620, 10-400F. 6p each

type

FCS8100 with 0°8° display compact size 3} 17 1
rax depth. red filler, requires ¢nly a gase—mains
wlormer with & 12V cl sec. & a few push switches,
facilities include: 50:60Hz, n.m. pm indicotors, buffered
output for alarm of radio drive 59 minute sleep timer
9 mindte snooze alarm, 1218 Hi switchable, alarm
setable up to 24Hrs, etc. etc. can be run from external
atal asc i requited our specinl price £11,75 each data
sheel supplicd, datn sheet separale 20p inc. pos!

FM RADIO FRONT END TUNER UNITS 86-108MHz
with 10:7 MH: LF. output & fitted with AM. pang,
capacilor, FET RF amp, npn mixer, separate osc. AFC
& AGC inpuls, geared tuning brand new with circuit
feduites 9-12V DC. BARGAIN ONLY £3.30 ¢ach

TBAGMIATZ AUDIO AMP IC. gives 4 walls output (nto
4 ghms with 14 volt supply (ideal for use with the
CAJ0BE FM I1C we advertise} ol lor your home brew
partable mobile rig. £2.00 each dato supplied
t41.0p amps. 8 pin DIL 35p each, 2 lor 65p

CRYSTAL FILTERS 25kHz channe! spacing £45 LOQU,
G008 ideal for FM Rx & replacemont for PYE WI5SU
Westminster etc. es-equipment £2.50 pach

S00hm BNC PLUGS 50p each, 50 ohm BNC PLUGS lor
miniature co-ax 50p each. 50 ohm BNC right angle
aduptors 60p ench. 50 ohm BNC sockets fange-fixing
{lew only) 55p each. 50239 UHF sockets 50p each

1€ SOCKETS 8 nin DIL 10p vacli, 14 pin DIL 15p each
16 pin DIL 16p vach

SLIDE SWITCHES Zpco d for 17p.

17 din. solder in feed thrasoh plass insulators {(silier
plated) 100 lor 60p.

3 GANG TUNING CAP. 365 pf pur section editpet dilve
80p each

1000 pf 500vw leed throunh capncitors |° dia. solder in
typo 10 for 15p.

TUBULAR CERAMIC TRIMMERS solder in type 1-6
pf Bp each 10 for T0p.

150 MFD 16ve eliectiolylic capacilors spocial offer 100 lor
£1.00.

41 MFD 400vw copacitors P.C
special offer 100 for 90p.

FND 507 LED displays | charncters comman anode ngh
hantl decimal point. FND 500 LED displays §* charac-
ters common cathode right hand decimal point. New
supply of this popular LED but sorry lor price increase
£1.25 ea

2N3055 RCA now S0p each

meunting leng leads

ITEMS FOR FREQUENCY COUNTER FEATURED

IN MARCH 1976 R.C.:

MAINS TRANSFORMER 240250V input-cutpuls 250V
4 50m/A, B3V 4 1A, and 8V o 1A, We hiad this item
specially made £5.50.

DECADE COUNTER PCB. Made to sull our minature
ITT Nixie tubes {ITTS8535) suitable for use with 18 way
01" piteh edpe connector if required, ready drilled and
tinned to take SN7450, 7475 and 74141, 75p each sel ol
five £3.40. 27 pileh edae conneclor to suit above PCB
60p.

MINIATURE NIXIE TUBES |TT-58535 to suif the
above decads boards leftand right hand degimal points,
1" chatacters, envelope size only 778" 716" new and
unused with data sheet 60p each, flve lor £2.50, ten for
£4.50.

HCB'U CATHODEON Crystal Ovens MCO-2M 45p,

10.000mid 16V electrolytic 35p,

10mid 350V 10p.

SN7400 15p.

SN741335p.

SN7473 22p.

SN7475 40p or 5 for E1.90.

SNT490 50p.

SNT4121 38p.

SNTA141 T5p.

SNTA196 £1.40,

MC10131 £1.60.

WATBE0S SV reaulstor TO3 case £1.60.

Stock list of our Rs, Cs and Semiconductors now avail-

ahle, send 8jp stamp

W30AM PYE WESTMINSTERS & channel "'F' band
TA-101MHz. 25kHz channael spacing power output 30
watts plus; all solid state except for pulput staga which
uses a QQZ06-40, complete with all control equipmont
and in vary nood canditian P& lacility also fitted. Al
tested bolore despatch ONLY £60.00 — £2.00 PP

EARNEST TURNER precision edgowise meters 100
nmucronmp FSO small tyne disnlsy area %5 17, make
nice "5 meter alc. scaled 0-100 new, boxed £2.00.

10TMHz RADIOTELEPHONE MARKER OSCILLA-
TORS sire 3} 1} 1l ready lo use complets with
internal battery, brand new stock £10.00 &,

MINIATURE OXLEY PTFE leet throush insulntors
“drill 3/32° hole and push 0" 50 for 75p.

FERRITE RINGS 916" dia. T/16" int. dia. 316" thick 10p
each

FERRITE BEADS similar to FX1115 4 101 10p.
MIXED CRYSTALS HCE'U types aa-radiotelephonas
AMHz-5MHz, 20 for £2.00. Our selection
10-230MH: HCEU CRYSTALS sccond
crystal 10-TMH2 to 470kHz new E1.25.

CRYSTAL UNITS these contain nine glass precision
crystalg in metal can which ean bo casily removed they
are all iow frequency types in the regian of 84 to B6kHz
these are brand pew and boxed £1.00 per pack

HCH'U CRYSTAL HOLDERS mounted palythene P
of chassis mounting 10p each

FT243 CRYSTAL HOLDERS chassis mounting Bp
wach

CRYSTAL FILTERS

ITT 10-7MHz filters 50kH: channel spacing type 445
LOQUB01 A new £2.25,

ITT107MHz CRYSTALFILTERS 445 LOU 201N 25kH:
channal spacing Imp. 25k new £4.00 each,

TOYOCOM CRYSTAL FILTERS 10M-5B-1 + TjkHz
6dB |+ 12kHz o 60dB. Supplied with input and sutput
matching translormers far LF. fren. of 100 7MHz band
new with dala shest £4,00.

conversion

MULLARD I.F. FILTERS LP11752 - 7kH: « 6dB 80p,
sich with connecting data. 470hHz
10-TMHz fransistor IFTs single wuned approx {7 sa. 10p

ench

455-470KHz transistor IFTs single tuned appros | s,
10p each

COILS 5mm dia. 18mm high with 10mm sq. base as uged
in PYE Rx RF boards these have coils wound on them
which can be removed, complete with core 5p each

RF CHOKES 17 microhienry, 22 micrabenry, 100 micro-
henry 12p each, 10 microhenty 12p. 15 miciohenry 12p.

REED RELAYS 14 pin DIL. Made by ASTRALUX, typed
121A-3, 5V 10m/A coll res. 500 ohms. contacts ratted
10 watts, normally open 45p cach or 10 for £3.00.

TADI00 A.M. RADIO IC. £1.80.

LEDs TIL209, 01 dia. FLV152 02 din 18p vach (no clips).

ZENER DIODES 400mW BZX&8 or equivalenl in, Ihe
followino voltanes: 3-3, 39, 47,56, 6-2, 6'8, 7-5,8-2, 91,
10, 11, 12, 13, 15, 18, 24, all 11p anch

VARICAP DIODES BB105 in matched sets of 4, 80p.
BA111 20p #ach

TRIMMER CAPACITORS

MINIATURE SEMI-AIRSPACED TRIMMERS, simi-
lar 1o Mullard 808 series. 2-25pF 10mm dia - 7mm hiah
three pin fixing, PC mounting 6p each, 10 for 50p, 100
tar £3.75, box of 900 lar £27.00.

PLASTIC SEMI-AIRSPACED TRIMMERS Tmm dia
1-10pF similar te Mullard type 803 sories Bp each ar
E£5.00 por 100. 1-160F same price

CERAMIC 10mmdia, - Gmm high, VHF/UHF type 2-8pF,
3-10pF, 4-20pF, and 10-40pF, all 6p each,

3-9pF CERAMIC TRIMMERS 6mm din. 6p ench

CERAMIC 6mm din 7-35pF 6p each.

OXLEY airspaced 10mm sq. 1-10pF and 1-15pF 18p each,
10 far £1.40.

TETFER TRIMMERS Jackson type C16 Cal. no, 5640
PM. 210pF size ° sq. %" high temp. coel. less than

100ppm C 40p each, 10 for £3.50.

NIXIE TUBES similar to Mullard ZM1080, side viewing
wilh wire ends ¢haracler height §° only amber anes loft.
{No decimal point), Brand now 60p each, 10 for £4.50,
25 lor £10,00, 100 far £30,00.

NIXIE TUBES

ITT GN-9A | characters (no decimal point) side viewing
size 1§° ~ H" elear

7 SEGMENT LED DISPLAYS lotward valtage 17V
2-20mA/segment Ideal for making digital vollmeters
Iroquancy counters, clocks ele. lypes avallable.
FND357 (red) ripht hand decimal point §° eharacter,

common cathode £1.05 aach, 6 for £5.50,

STEREO CAR CASSETTE RADIO PLAYER AUDIO
AMPS cantains two NEC uPCIDOTH2 audio ICs plus
30 capacitors, 30 resisiors, 4 transistors, on PC board
43" 177 approx. 3j watls RMS per channel 1 12 VDC
supply. These have been removed from new units by the
manyfacturer and are not faully | any way Price £1.60
each or twe lol £3.00 you could nol buy the capacitors
far this price! With elrcuil

ELECTRONIQUES SLOW MOTION DIALS type
“SMD2" 6-1and 36-1 reduction trive with clear moulded
Iront size B)° - 4" supplied with two peintors and two
scales, ldeal for VFOS Rxs elc. E4.50.

SEMICONDUCTORS
Transistors
CIL108 piastic version of BC108 10p each, 10 for 80p.
NKT2330, 5G339, BC172, BC172A, BC172C, all 10p each

2N4381 P channel FET 16p.
BFYS0 £1.00,

VHF POWER TRANSISTOR mukad SRF1117 (Motor-
ola) capstan type 300 miw in at 145MHr gave 2§ walls
oulput, Max output 3 walts, only £1,00 each twa for
E1.75, lour lor £3.00.

VHFUHF power transistor Texas type R2206 £2.00.

VHF/UHF power transistar Mullard type BLY38 £2.00.

VHF/UHF powir fransistor R.C.A. lype 2N3375 £2.00.
61389 (2N5914) VHF power 2 watl outpul 470MHz. 5 watt

output 145MHz, canstan type £2.00.

BF180 VHF UHF Iransistars 20p vach, 10 for E1,75,

BF166 VHF (ransistors (replacements for W1SAM
Westminster RF front end), 15p each, 10 for £1.25.
Diodes
TN4148 peneral purpose silicon dp, INS4A Germanium

general purpose dp.
145822 geneeal purpose silicon 3p. 100 £2.00.
IN4002 ractifier 100 piv = 1 amp, 6p, 4 lor 2ip.
1M4005 rectifier 600piv ' 1 amp. 10p. 4 for 36p.
TM4007 rectifier 1,000piv < 1 amp, 12p, 4 for 40p.
BY126 roctifier 400plv « 1 amp. 10p.
IN4DO1,/2/3/4 rectifier diodes. (Special offer). Full spec.
marhked, not refects. 25 for 75p. Stato which required.

T4 seties |,.C. All made by Fairchild and tull spec. devices.
7402, 7404, 7410, 7420, all 10p each or 90p for 10
SH7407, SNT4T3, 7427, 22p cach or £2,00 for 10
SM7475, 40p cuch or 5 for £5.80. 10 for £3.40.

SN7476, 25p each.
SN7402, 7493 30p each
SN74197, 85p each
SNT447 10p each

7413 35p.

7490 50p.

T4141 T5p.

CAJO0BSE 16 pin DIL. FMLF. amo. Idenl for 10-7MHz FMILF,

amps in domestic HI-F1 lupers and communications

equipment, limiting sonsitivity 12 microvells, Internal
squeleh eircuit and audio pre-amp -~ AGC, AFC, and

“S" mpter oulpuls supplied complete with data sheet,

brand now unused our price ONLY £2.00 each

GANG TUNING CAPACITORS 5000! por secllon

slze 3" - 117 1} new TO0p.

w

59 Waverley Road, The Kent, Rugby, Warwickshire.
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