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FM nsceiver

sceiver

F Transce ver

01-422 9585 FOR FAST DELIVERY

P.O.A.
P.O.A.
75.00

459.00
170.00

FC7004#ler 111.00
FMU77 F r FT77 28.35
FT757G iv 769.00
FC757 Auto A. 279.00
FP757HD He U 189.00
FP757GX Switc ode PS 179.00
FT290 2m M/M rt/Tr iver. STAR BUY 299.00
FT290 With Mutek n fitted.. STAR BUY 329.00
MMB11 Mobile Brack 31.45
NCI I Charger 11.50
CSC I Carrying Case 5.00
YHA15 2m Helical 7.65
THA440 70cm 1/zwave 9.95
YM49 Speaker Mike 20.30
FT230 2m 25w FM 269.00
FT730 70cm 10W. FM .239.00
MMB15 Mobile Bracket .. 14 55
FT203R NEW 2m H/1-leld/C/W FNB3 ' 175.00
FT209R NEW 2m H/HelcVCJW FNB3 219 00
FT208 2m Ft/Held 189.00
MMBIO Mobile Bracket 8.60
NC9C Charger 9.60
NC8 Base/station Charger 64.00
PA3 Car Adaptor/Charger 18 00
FNB2 Spare Battery Pack . 24 90
YM24A Speaker Mike 23.75
FT726R 2m Base Station 775.00
430/72670crn Module for above 270.00
MH1B8 Hand 6008pin mic 17.66
MD1B8 Desk 600 8pin mic 74.75
MF1A3B Boom mobile mic 1935
VH77 Lightweight phones 1425
YH55 Padded phones 1425
YHI LAiveight Mobile H/set-Boom mic 15.70
SB1 PTT Switch Box name 172E
SB2 PTT Switch Box 290/790 1725
CaR241) World Time Clock 34.50
FF501DX Low Pass Filter 31.45
YP150 Watt meter/Dummy Load 150W 97.73
FRG8800 459.00
FRV8800 79.00
FT703 215.00
FT709 239.00
FT27OR 299.00
FT2700R 479.00
FRG9600 429.00

AR 2001
Receiver
25/500 MHz
£319.00 inc VAT
add £3.50 carriage
Includes Mains Supply Unit

ANTENNA COUPLERS
THP HC200 1 8-30MHz 20o, pep 82.95
THP HC400L 1.8-30MHz 350w pep 149 00
THP HC2000 1 8-30MHz 2 5kw pep T B A

AMTECH 3008 I 8-30MHz 300w pep * SBUY * 54.00
ICOM IC AT500 AUTOMATIC 399.00
ICOM IC AT1000 AUTOMATIC Phone
YAESU FC 757 AUTOMATIC 245 00
YAESU FC 102 WARC 2Kw Phone

73 95
VAT included. Amtech 3008 1.50 others CE Secuncor

Prices may be subject to change
due to currency fluctuations

ICOM
IC751 HF Transceiver
IC745 HF Transceiver
PS15 P S Unit
PS30 Systems p.s.u. 25A
SM6 Base microphone for 751/745
C290D 2m 25w M/Mode
C290E 10w M/Mode Mobile
C271E 2m 25w M/Mode Base Stn.
C271H 100W version of above
C25H 2m 45w FM
C27E 25W FM mobile
C45E 70c 10w FM
C47E 25w 70cm FM mobile
CBU1 WU Supply for 2545/290
CR70 General Coverage Receiver
CR71 General Coverage Receiver
CO2E 2m HMeld
C2E 2m HMeld
ML1 2m 10w Linear
C4E 70cm FUHeld
CO4E 70cm handheld
BC30 Base Charger
HM9 Speaker mic
IC3 Carry Case
ICBP3 Std Battery Pack

.,BPS High Power Battery Pack
i.PCP1 Car Charging Lead

DC1 12v Adaptor
I 735 New HF Transceiver

Rotators
e Light Duty

edium Duty
uty
evation
e .dium Duty

ty

Duty
Duty

AR
KR
KR
KR
CD4
KR6OORC 8
HAM1V 8
T2X 8 core Ve
Hirschman 2

SWRIPOWER
WELZ SP200 1Kvi,
WELZ SP300 1Kw
WELZ SP400 150w
WELZ SP15M 200w
WELZ SP250 2Kw
TOYO TM1X 3 5150MHz 120w
TOYO T430 145/430MHz thru line

watt meter 120w
TOYO T435 145/435MHz thru line

watt meter 200w
VAT included. Add E2 per item ca

W
* STAR BUY *

all models POA

VHF LINEAR AMPUFIERS
THP H L3OV 0.5-3w in 30w out
THP HL82V 10w in 85w out
THPHL110V 10w in 110w out
THP HL160V 10w in 160w out
THP HL160V 25w in 160w out
MML 144/30LS
MML 144/50S
MML 144/100S
MML 1441100HS
MML 144/100LS
MML 144/200S

1239 00
898 00
135 00
259 00
36.50

469 00
399 00
699 00
889 00
359 00
359 00
345 00
449 00
24.50

599 00
699 00
259 00
199.00
69 00

259 00
269 00
56 35
18 55

5.50
27 50
52 80
550

13 75
799.00

UHF UNEAR AMPLIFIERS
MML 432/301
MML 432/50
MML 432/100
THP HL2OU 1.3w in 20w out
THP HL45U 10w in 45w out
THP HL9OU 10vv in 90vv out
ALINCO ELH250C

B N. 0.S complete range also in stock.
VAT included Add (2 per item carriage

CLOSED MONDAY
HOURS: 10:00 - 5:30

SAT. 10:00 - 5.00

69 50
115 00
109 95
139 95
132.50
189 95
189 50
299 00
36500
49.50

89:00
129 DO
89 00
49 00
65 00
18 80

1

204:00
244:52
209:73

145 00
145.00
299 00
82 00

152 77
268 59
114 95

* NEW *
YAESU FRG 9600

ALL MODE VHF/UHF SCANNER

INN MIR an 'a ipm rrn

die

* £429.00 *

60-905MHz, Wide and Narrow AM/FM with 5. 10. 1212,
25 and 100 steps on FM 1KH/100Hz AM and 1KHz/
100Hz SSB and much, much more including optional
interface unit for computers and video IF unit for TV
reception. Call or Write.
Call or wrote now for Prices and Literature

HEIL ACCESSORIES
HEIL HC3 Microphone Element
HEIL HC5 Microphone Element I 'corn SM5/6)
HEIL HM 5 Desk Microphone 1300Hz-3KHzI
fwd
HEIL MM5 Hand Held Mic with HC3 Capsule
HEIL SS2 SPEAKER see page 10
HEIL E0300 Mic Equaliser
HEIL BM10 80Z HEADSET/BOOM MIC

Carnage and VAT Included

TELEGRAPH ACCESSORIES
Hi Mound Keys
HK 708 Hand Key with base
HK 707 Hand Key with base and dust cover
HK 706 Hand Key with base and dust cover
HK 702 Key with marble base and dust cover
MK 704 Dual lever paddle. no base
MK 705 Dual lever paddle marble base
COK-2 Practice oscillator
KENPRO Iambic Electronic Keyer KP100
KENPRO Iambic Memory Keyer

Bencher

65
BY1 Squeeze Key. Black base
BY2 Squeeze Key, Chrome base

49:35 Auto CW/RTTY
Tono 9100E
Tono 9000E Reader/Sender
ono 550 Reader

no 5000E
VAT included. Add £1 carriage per item

VHF CONVE
The following frequenci
FRV 7700 A 118-150MHz

8 118-130, 140
C 140-170MHz
D 118-130,140-150,
E 140-150, 150-160, 1
F 150-180, 180-170, 118 -

AV Models f49.00

22:85
25:40

cardoid
59:00
37.00
65:00
65:00
65.00

14:95
15:48
16:60
29:65
14:00
25:65
8:99

79:00
169:00

5395
69.95

799.00
P O.A.
299.00
899.00

Star Buy *
HF Receiver.

Goods normally despatched by

SERVICES LTD., 194 NORTHOLT ROAD. SOUTH

II=10
VISA

arr

HARROW, MIDDX. HA2 OEN. ENGLAND. (Opp. South Harrow Underground Station) TEL: 01-422 9585. TELEX: 24263
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Thanet
GIU IC OM

K -3100E
Dual -band

A new exciting set is the ICOM IC -3200E
FM Dual -band transceiver (144-430 440 MHz/.

The IC -3200E employs a function key for
low -priority operations to simplify the front panel.
LCD display is easy to read in bright places.
showing frequency. VFO A B. memory channel
duplex mode and S RF meter information.

Other features include a 10 channel
memory able to store operating frequencies.
Simplex or Duplex. A memory lock -out function
allows the memory scan to skip programmed
channels when not required. The IC -3200E has
a built-in duplexer and can operate on one
antenna for both VHF and UHF. Options include:
IC-PS45 DC. power supply. HS -15 mobile mic.
SM6 and SM8 desk mics. SP -10 external speaker
and UT -23 speech synthesizer.

Ilenfolihe
Complete
NF Radio

Attention AU Amateurs
If you are thinking of buying an ICOM
product call us. Just pick up the 'phone
and dial 0800-521145. our FIFE
Linkline telephone service for Amateur
Sales Enquiries.
Pollee Nonce: Me service is Pretty 0 Amateurs and we
regret that NO dealer or other enqumes will be
processed sos the venal free hnk Thank you

GID ICOM

This new HF transceiver from ICOM is compact enough to make mobile or portable use a
possibility. The IC -735 covers all Amateur frequencies from 1.8MHz to 30MHz including the three new
bands 10, 18 and 24MHz. Modes include SSB, CW, AM and FM, all circuits are solid-state and output is
approximately 100 watts.

Tuning ranges from 100kHz to 30MHz, made continuous by using a high -side IF and a CPU
control system. RTTY operation is also possible. Dynamic range is 105dB with a 70.451 MHz first IF
circuit. The direct feed mixer rejects spurious response and gives higher sensitivity and wider dynamic
range. Pass -band tuning and a sharp IF notch filter provide clear reception even under duress.

Preamp is 10dB and attenuator 20dB.
The new IC -735 from ICOM is easy to operate and versatile, it has various scanning functions.

comprehensive LCD and 12 memories. Computer remote control is possible via the RS -232C jack.
Options include: the AT -150 automatic antenna tuner and shown here the PS -55 AC power

supply and SM-8 desk mic.
Please contact Thanet Electronics or your local ICOM dealer for even more information on this

latest HF transceiver - the IC -735.

04



Lectronics
CND IC OM

le19011)//90E

290D is the state of the art 2 meter mobile, it has 5
memories and VFO's to store your favourite repeaters and a
priority channel to check your most important frequency
automatically. Programmable offsets are included for odd
repeater splits, tuning is 5KHz or 1KHz.25KHz option .

The squelch on SSB silently scans for signals, while 2
VFO's with equalising capability mark your signal frequency
with the touch of a button. Other features include: RIT,
1 KHz or 100Hz tuning/CW sidetone, AGC slow or fast in
SSB and CW, Noise blanker to suppress pulse type noises
on SSB/CW.

You can scan the whole band between VFO's/scan
memories and VFO's. Adjustable scan rate 144 to 146 MHz,
remote tuning with IC-HM10 and HM11 microphones. Digital
frequency display, Hi/Low power switch. Optional Nicad
battery system allows retention of memory.

Kill & 471
ICOM can introduce you to a whole new

world via the world -communications satellite
OSCAR. Did you know that you can Tx to
OSCAR on the 430-440 MHz IC -471 and Rx on
the 2m IC -271.

By making simple modifications, you can
track the VFO's of the Rx and Tx either normally
or reverse. This is unique to these ICOM rigs and
therefore very useful for OSCAR 10 communic-
ations. Digital A.F.C. can also be provided for
UOSAT etc. This will give automatic tracking of the receiver with
digital readout of the doppler shift. The easy modifications needed to
give you this unique communications opportunity are published in the December '84 issue of
OSCAR NEWS. Back issues of OSCAR NEWS can be obtained from AMSAT (UK), LONDON E12 5EQ.

This range includes the IC -271E -25W. 271H -100W and the 70cm versions IC -471E -25W and
471H -75W r. f. output. The 271E has an optional switchable front-end pre -amp. The 271H can use the
pre -amp AG -25, with the 471E and 471H using the AG35 mast -head pre -amp. Other options include internal
switch -mode PSU's: the 271E and 471E use the PS25 and the 271H and 471H use the PS35.

Also available are the SM6 desk microphone and a speech synthesizer that announces the displayed
frhat more could ou ask for?equency, w y

IC OM
Aullsortsed kens dealers in the tilt
Alyntronics, Newcastle, 0632-761002.
Amateur Radio Exchange, London (Ealing). 01-992 5765.
Amcomm, London (S. Harrow), 01-422 9585.
A.R.E. Comms, Earlestown, Merseyside, 09252-29881.
Arrow Electronics Ltd., Chelmsford, Essex, 0245-381673/26.
Beamrite, Cardiff, 0222-486884.
Booth Holding (Bath) Ltd.. Bristol, 02217-2402
Bredhurst Electronics Ltd., W. Sussex, 0444-400786.
Dressler (UK) Ltd., London (Leyton), 01-558 0854.
D.W. Electronics, Widnes, Cheshire, 051-420 2559.
Hobbytronics, Knutsford, Cheshire, 0565-4040. Until 10pm daily.
Poole Logic, Poole. Dorset. 0202 683093.
Photo Acoustics Ltd.. Buckinghamshire, 0908-610625.
Radcomm Electronics, Co. Cork, Ireland, 01035321-632725.
Radio Shack Ltd., London NW6, 01-624 7174.
Ray Withers Comms. Watley, West Midlands, 021-421 8201.
Scotcomms, Edinburgh, 031-657 2430.
Tyrone Amateur Electronics. Co. Tyrone, N. Ireland, 0662-2043.
Reg Ward & Co. Ltd., S.W. England, 0279-34918.
Waters & Stanton Electronics, Hockley, Essex. 0702-206835

Listed here are just some of the authorised dealers who can
demonstrate ICOM equipolind all year round. This list covers most
areas of the U.K., but if you have difficulty finding a dealer near you,
coatact Mimi Electronics mad we will be able to help you.

 British
TELECOM

Cel fC( Celnet Card es

110P1112 equipment for new issued band! ,46S0
Contact us regarding

1% 1%, Ikt 1%. sttoto! e'c (11/4'6°4.''

0A,Oic.4c%04 05



g@GaRgult-uli
111111CCOAVE MODULE

28 to 144MHz Transverter!

The questions (aaaaarg!!!)

1. The company, Microwave
Modules Ltd, was formed in which
year?
A 1968 B 1969 C 1971

2. Which famous annual horse race
is held on the course near their
Liverpool factory?
D The Derby
F The Grand National

E The St Leger

3. The 1691MHz weather satellite
system, sold by Microwave Modules
receives weather pictures from
G Meteosat H Oscar 6 I RS

4. To amplify in a linear mode, a
transistor amplifier runs in class
J 'A' K 'AB' L 'AB1' M 'C'

5. A linear amplifier is so designed to
only amplify which modes of

operation?
N AM and FM
O AM,FM,SSB and CW
P SSB and CW

6. When using the MMT144/28, and
with your transceiver on
28.250MHz which frequency would
you actually be working on?
Q 146.0250MHz R 145.25MHz
S 144.250MHz

The MMT 144/28 features:

* Very low noise RF amplifier
stages;

* Rugged PA transistors;

* Highly stable oscillators;

* Automatic RF VOX switching
with hard wiring facility.

Complete fully and carefully. Post to MM Transverter Competition, Ham Radio Today, 1 Golden
Square, London W1R 3AB. Closing date 2nd December, 1985. Don't forget to follow the advice in
the How To Enter section, including writing your choice of the answers on the back of the
envelope!

NAME

ADDRESS

post code

YOUR CHOICE OF QUESTION ANSWERS eg A, D, G etc

J

How To Enter
Look at the list of questions above and
with your knowledge and judgement,
choose tt--2 correct answer from those
provided. Write the letters relating to
your answers, in sequence, on the
coupon below and on the back of the
envelope. Send your entry to MM
Transverter Competition, Ham Radio
Today, 1 Golden Square, London
W1R 3AB. The closing date for the
competition is first post on Monday
2nd December.
IMPORTANT: complete the coupon
fully and carefully. All the correct
entries will be placed in a suitable
receptacle and the winning entry
drawn out by the infamous assistant
editor. You may enter as many times
as you like, but each entry must be on
an official coupon - not a copy - and
sealed in a separate envelope.

The Rules
Entries will not be accepted from
employees of Argus Specialist
Publications Ltd, Microwave Modules
Ltd or Garden City Press. The
restriction also applies to employees
families and agents of the companies.
The 'How To Enter' section forms part
of the rules.

6 please mention HRT when replying to advertisements 73 G4 NXV DECEMBER 1985
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AN ALTERNATIVE MORSE
TEST
Sir, The RSGB claim to favour, in
principle, the introduction of novice
licensing for radio amateurs, and its
attitude towards experiments appears
healthy (the use of CW by class B
operators, the proposed 'intermediate'
class between A and B). On the air,
many regrets have been voiced by
established CW operators that some
new class A licensees have a poor
knowledge of "shorthand" operating
procedures, abbreviations and even Q
codes. This is partly due to the morse
test being in plain text only. Secondly,
there are people who suffer from
neurological, psychological and stress
related conditions which make test
situations difficult.

My suggestion involves the
continuation of the current
experimental class B use of CW. As
an alternative to the morse test, an
operator could be asked to furnish
verifiable documentary evidence -
QSL cards? - of a certain number of
CW contacts (50? 75? 100?) at
readability 5, with class A operators.
This will encourage actual QSOs
rather than on air practice sessions
and will ensure operating experience.
The odd mistake will not have such a
devastating effect as in the formal
test. I think the formal test should still
remain for operators who wish to go
straight onto class A.

Perhaps the RSGB would like to
consider promoting this idea?
Paul Thompson, G6 MEN.

This suggestion has a few problems in
its present form, particularly its
openess to abuse. Furthermore, some
would say that it would lower the
overall standard of CW operation as
amateurs would no longer have to
reach the 12 words per minute
requirement or maintain quality. What
do you think?

A FOUND G7 CALLSIGN
Sir, On reading the article 'The
Mystery of the Missing G7s' in
October HRT, and noting the request
for examples of G7 callsigns, I am
able to supply you with one.

Between 1975 and 1979, I
attended Northern Counties Radio
School, Preston, Lancashire. This was

a privately owned college for the
training of Merchant Navy Radio
Officers of the type mentioned in the
article. It was equipped with all the
necessary Marconi HF, VHF and radar
equipment for passing the Maritime
Radio General Certificate. The callsign
the college was issued was G7 SE
which we had to use when operating
any of the equipment, CW or phone
for training purposes - into a dummy
load of course. One dummy load I

remember consisted of 2/3 of a 1 kW
electric bar which radiated quite well
at HF!

Unfortunately, I don't know how
long ago the establishment opened, or
how long it had been issued with
G7 SE, but I understand that the
college closed in 1980 or 1981.
I L Liston -Smith, G4JQT.

If there are any other ex G7 or G9
callsign users reading, we would be
very interested in hearing from
you. . .

REAL ALE AND AMATEUR
RADIO
Sir, I was disturbed to read the rather
paranoid letter in your August issue
from Mr Slack, G3GFE, regarding
amateur radio and its so called links
with alcohol.

As another contributor has
observed, it was obviously the product
of an overworked imagination. If he
thinks his fellow amateurs are all
raving drunks, I would suggest that he
pay a visit to his local rugby club. Not
that he would entertain such a
depraved notion for a moment I
suppose.

As a member of both CAMRA
(the Campaign For Real Ale) and the
RSGB and a founder member of the
real ale division of the Leeds DABS, I
strongly object to the idea that
amateur radio is a hobby unfit for
children because of people like myself
who enjoy a few pints of honest
English ale (the finest in the world and
a tradition unto itself). My wife and
children would certainly be most
offended by such sentiments.

My friends and I combine our
radio activities and our social drinking
without rolling about on the floor of
the shack or becoming incoherent on
the air. I must say that we are
becoming a little concerned that large

doses of obscene RF from the local
2m repeater may be having an
adverse effect on the tight, creamy
head that we in Yorkshire expect on
our pint, but that is to digress.

If you should be in our area, Mr
Slack, call CQ on 144.625MHz locally
known as RANET (Real Ale Net). I can
assure you that you will be treated
with the utmost civility - but not
perhaps seriously.
Derek Wrathall, G4 XQU.

BEWARE! '2 9 0 's CAN
DAMAGE YOUR HEALTH
Sir, Whilst working a local station
using my FT290, I noticed the signal
strength dropping off. As I went
through the usual checks - ie
antenna going round, plugs fallen out,
etc - I put my hand on the '290 and
it was very hot. I pulled out all the
cables and decided the only energy
source for that amount of heat was
the NiCad pack.

On opening the bottom cover, I
saw that the battery compartment had
melted and the NiCads were too hot
to touch. After prising them out with a
screwdriver and throwing them into
the garden (they explode if too hot), I

let the rig cool down, chiselled the
gooey plastic mess out the box and
found all the systems still worked!

Why did this happen after three
years use? After a recent contest, the
DC input lead did not find its way
back to the shack. Another plug was
purchased and lead made up. This
plug had a larger centre contact than
the '290 12V input plug but my rig
worked well so all seemed well. Not
so! The internal battery is switched
out of circuit when inserting this plug
and the sloppy fit prevented proper
action of this switch, resulting in the
NiCads being left connected across
the shack 13.8V, 10 amp PSU.
Overcharging created this very
dangerous situation.

The moral of this tale is that when
replacing the 12 volt input plug, make
sure it's the correct size. The FT790
and FT690 are also liable to suffer
from this form of maltreatment.
J C Darby, G4TVC.

Please address correspondence to.
Ham Radio Today.
1 Golden Square.
LONDON W1R 3AB.
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Quite simply,
a new benchmark
in 2metre handheld
performance and
value!
ALM 2 0 3 E
ICS are proud to introduce the new ALM-203E 2 metre
hand held transceiver from Alinco International.
This push button, keypad operated transceiver is housed
in a robust high impact plastic/cast aluminium case, and
provides all the most wanted features needed for
pleasurable 2 metre operation - but at a price similar to
that of comparable thumb wheel operated units. Quality
and reliability levels are up to the highest Japanese
standards.

INCLUDED IN THE PRICE
 400mAH NI -CAD Battery

Pack. EBP-5N (Giving 3
Watts output).

 AC Battery Charger. EDC-5.
 Belt Clip.
 Antenna and Hand Strap.
FEATURES

 Up to 5 Watts Tx output (with
DC/DC converter).

 Battery Save Rx Mode. (only
5mA current drain on
standby).

 10 Memory Channels.
 Programmable Scan

Features.
 Built in 'S Meter.

 Programmable Repeater
Offset.

 Repeater Tone Burst.
 Multifunction LCD Display.
 Programmable Call Channel.
 12.5KHz Channel Spacing.
 144 - 146MHz Transmit.
 140 - 160MHz Receive.

OPTIONS
 Leatherette Case.
 DC/DC converter giving

5 Watts output.
 DC Lead.
 Speaker/microphone.
 Mobile Charger Stand

(mounts inside car window).
 30 Watt Amplifier.

COMING SOON
ALR-206E 25 Watt Mobile Transceiver.

WANT TO KNOW MORE? Send us a QSL to obtain a
detailed, four colour brochure on the ALM-203E.

ICS ELECTRONICS LTD.
Dept.HR.,

P.O. Box 2, Arundel,
West Sussex BN18 ONX.
Telephone: (024 365) 590.

All pnces include VAT @ 15%.
Price may vary according to
prevailing exchange rates.



The WINNERS of our competition for two
Waters and Stanton power meters are

) Davey of Farnborough and N Grant of
London whose choice was

ADILNQ

CONGRATULATIONS!

THE RSGB: A NEED FOR REORGANISATION

It has been clear for some time that all i not well within the RSGB. Past
and present Counell Members have contributed to the enclosed Extraordinary
Meeting Agenda because they believe that it Is time that appropriate action
is taken. The proposed Agenda is complex of necessity. Please study it
carefully, the point being that only Agenda items may be discussed t n EMI.

Does This Mean
War?

There are moves afoot for an
extraordinary general
meeting of the Radio Society
of Great Britain (RSGB). The
call for an EGM has come
from past and present Council
members Ingemar 'Smudge'
Lundegard, G 3GJW , and
Geoff Smith, G4AJJ, along
with Peter Crosland, G6JNS,
who between them, have
drawn up an agenda based
on, what they describe as, the
need for reorganisation of the
RSGB.

The agenda, which they
are circulating along with
forms for proxy votes, consists
of a variety of proposals

including one to limit
individual members service
on Council, committees and
other offices to six years.
Another proposal involves
changes to the election system
particularly candidates
statements, selection of
President and Vice President
and supervision of elections
by the Electoral Reform
Society.

If the agenda is
approved, Council minutes
would become available to all
members on request. The
largest single change
proposed is the setting up of a
separate, wholly owned
subsidiary company which
will produce all the
publications including Radio

Communication and handle
sales and advertising. Finally,
a supervisory committee
would be set up to oversee
that decisions taken by the
membership at any EGM are
carried out.

This is a detailed
document which requires
careful consideration as many
of its proposals are very wide
reaching. The organisers
hope to hold the EGM after
the AGM on 7th December
although if this is not possible
in early January. Copies of
the proposed agenda, forms
and covering address are
available from G4AJJ, G6JNS
or G3GJW all of whom are
QTHR.

Help For Visually
Handicapped

WPO Communications have
announced the introduction
of a Mk II version of their
Audiobridge designed as an
operating aid for the visual-
ly handicapped radio
amateur. The instrument
comprises a frequency in-
dependent power and SWR
meter for use over 1.8-30MHz
at RF powers of up to 400W
PEP. It also has a voltage
controlled audio oscillator
driven by the forward or
reflected rectified voltage
from the metering circuits.
This enables the unsighted
operator to adjust his
transmitter for optimum
power output and best SWR
by audio means only.

The unit is battery
driven (PP3) and has only
two operating controls mak-
ing operation easy. The unit
can be left in circuit at all
times, is supplied ready
built and tested and priced
at £48 inc VAT and post.

WPO also produce a
talking frequency meter
which is designed to assist
unsighted amateurs in
determining their transmit
frequency, although the
unit can be used just like a
normal frequency counter.
including frequency
readout under difficult
operating conditions. It
covers 500kHz to 150MHz
(minimum) in two ranges,
with a resolution of 100Hz
between 500kHz and 30MHz,
and 1kHz between 30MHz

and 150MHz.
Speech is of good

quality from a unique
circuit and through its own
built in speaker. The meter
features either manual or
automatic repeat operation,
with selectable 2, 4 or 6 digit
groups of figures spoken.
The unit has high sensitivity
at HF, and reverse polarity
plus input protection. It
operates from a 12V external
supply and is supplied
ready built and tested. It
costs £179 including VAT
and post.

Further information on
the Audiobridge and
Talking Meter can be
obtained on Hassocks
(07918) 6149, or by post to 20
Farnham Avenue, Hassocks,
West Sussex BN6 8NS.

New Products
From ICS

ICS Electronics of Arundel
have announced two new pro-
ducts to their range and look
like expanding it still further.
They have just been ap-
pointed UK distributors to
Alinco International of Japan,
who manufacture handheld
and mobile transceivers. The
first product now available is
the new ALM203E, 2m 3W
output handheld which has a
pushbutton keypad instead of
the rather limited thumb
wheel frequency input. It also
provides what is claimed to be
"all the most wanted features
needed for pleasurable 2m
operation" which includes a
built in 'S' meter.

The transceiver costs
£209 (inc VAT) which in-
cludes a NiCad pack and cer-
tain accessories.

The second product
recently introduced is a con-
tinuation of their successful
range of software for the radio
amateur. Designed for the
BBC 'B', this program allows
data or Teletext compatible
colour graphics images to be
transmitted to other similar
stations. Your transceiver can
either be connected directly
to the computer or, apparent-
ly for improved performance,
via a radio modem.

The program, called
ASCOM 1, comes supplied
with your callsign and loca-
tion on an EPROM and has the
now common features of split
screen, type ahead buffer and
status line. There is also the
(at present illegal if used)
mailbox facility. The program
comes with 'comprehensive
documentation' at a price of
£39 (inc VAT).

Contact ICS for more
details of these products at
PO Box 2, Arundel, West
Sussex (phone 024 365 590).
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Latest Design In
Communication
Receiver?

At a recent construction con-
test held by Fylde ARS, the
above solid state com-
munication receiver built by
Chairman Peter MacKrell,
G3AEP, was entered. In ex-
plaining its construction he
said, "the wiring was of the
(more or less) direct type on
the long grain rice carton
chassis (not critical), with
many component leads
twisted together (saving
solder), but employing a
high quality coil former
retrieved after the puppy
had finished filming its
latest commercial".

Peter went on to point
out that best all round
reception would be obtain-
ed using a 250', preferably
vertical, antenna. The full
vision dial has stations

clearly
tual wavelength could be
measured on the linear
scale provided by dipping
the aerial lead in iron filings
which would, naturally,
'bunch up' on very strong
signals.

Even though it did work
(well, more or less), Peter

marked but the ac - the
entry since he had
presented the trophy to the
club and did not want the
judges to be accused of near
nepotism. However. we look
forward to the next construc-
tion contest on the 3rd
December and what other
ideas are presented.

decided to withdraw

AMATEUR RADIO LICENSING

1 Background

1.1 The Department of Trade and Industry, Radio Regulatory
Division (RRD) (based in Waterloo Bridge House, London) has many

functions. It co-ordinates UK interests and participates on
behalf of the UK in all international negotiations on the use and
allocation of radio frequencies and on the technical and operating

standards for radiocommunication services. It formulates policy
governing the planning and allocation of frequencies to all radio

services in the UK. It licences non -Crown users of radio,
formulates equipment performance specifications and the technical
criteria to be observed under the Wireless Telegraphy Acts in
order to minimise problems of interference in the use of radio.
It is responsible for the enforcement of the WT Acts.

1.2 The RRD is headed by an Under Secretary, and comprises three

Government
Document Spells
It Out

The Department of Trade and
Industry have just produced a
document which could
eliminate the 'mystery and
suspense' surrounding the
licensing procedure. Called
'Amateur Radio Licensing',
the booklet details the struc-
ture and functions of the
various government bodies
involved with amateur radio,

including the Radio
Regulatory Division and the
Radio Amateur Licensing
Unit based at the Post Office
HQ in Chesterfield.

Of particular interest to
enthusiasts who have ever
tried dealing with the RSGB
and the DTI, is the section
covering the liaison between
the department and the Socie-
ty. However, the booklet also
describes the involvement the
department has in world
issues. It is especially keen to

point up the commitment to
morse code despite its decline
in maritime use.

The booklet is available
free from the Radio
Regulatory Division,
Waterloo Bridge House,
Waterloo Road, London SE1
8UA. Unlike most govern-
ment documents it is very
readable and will, I think,
remove most of the confusion
and frustration enthusiasts
suffer when dealing with the
'authorities'.

BBC Drives 757!

Many of the major manufac-
turing companies of
amateur radio equipment
are adding' data input
sockets to their equipment.
To enable these to be driven
by a home micro', the pur-
chaser usually has to buy
the optional interface, if
available, which can be ex-
pensive. Furthermore, at the
moment, very little software
is available to program the
computer to drive the rig.

However, we have
received details of an inter-
face and software available
for a BBC 'B' computer and
the Yaesu FT757GX
transceiver. Produced by
G3LIV and G8UEE, the pro-
gram apparently allows
complete control of the
transceiver with 'many ex-
tra facilities' thrown in. The
cursors, for example, control
the selection of a variety of
frequency steps from 10Hz to
1MHz. The program can also
enable checking of 300 sta-
tion frequencies in a matter
of seconds.

The program is
available on disc at £9.50
and will soon be available
on ROM priced at £12.00.
The interface will cost about
£25. It is also planned to
have programs for the
FRG9600, FRG8800. FT980
and some of the Trio range
of rigs. Further details can
be obtained from G3LIV at 2
Salters Court, Gosforth,
Newcastle upon Tyne NE3
5BH.

More 'Handy -
Talkies'

Hi Tec Worldwide Ltd have
just announced their ap-
pointment as Kenpro
distributors to the UK for a
new range of handheld

transceivers. Two models
are currently available, the
KT200E for 2m and the
KT400E for 70cm. A new
computerised version is also
on the drawing board and is
planned for the end of the
year.

Kenpro are well known
for their quality and Hi Tech
have adopted a policy of
very competitive prices and
direct factory spares back
up. For information,
brochures, specs etc contact
Hi Tec on 021 421 6001.
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Go Anywhere
Receiver

Philips have introduced a
little brother to the D2999
mentioned in last month's
Radio Today. Called the
D2935, it weighs 2.45kg and
can work off batteries or
mains - anywhere they
claim. It has a simple digital
display and a push button
keypad as well as the usual

tuning knob for getting the
frequency you want. There
are nine memories for stor-
ing your 'favourite stations'
and the receiver covers
150kHz to 30MHz con-
tinuously plus VHF FM and
the full range of marine
bands.

The D2935 costs £169
and is available from larger
stockists of Philips products.

The G2DYM balun matches
the unbalanced output of your
transmitter, or the input to a
receiver, to a balanced 75
ohm feeder. It also
incorporates a change over
switch to swap from a dipole
or trapped dipole to a
Marconi 'T' for 16Orn, medium

and long wave reception. The
balun covers 1.5MHz to
30MHz and can cope with up
to 50X) watts PEP on SSB or
CW. The unit costs £19.50
and is available from
G2DYM, Uplowman,
Tiverton, Devon.

Thanet Move To
New HQ

Thanet Electronics, sole im-
porters of Icom equipment,
recently opened the doors of
their new premises at Sea
Street, Herne Bay, to the
public. The new £50,000
premises houses the ad-
ministrative side of the com-
pany and a research and
development section as well
as the test side of things.

Thanet have been sup-
plying some very important
people recently including the
Royal Yacht Britannia, and the
the sailing ship Zebu, which is
currently sailing around the
world as part of Operation
Raleigh. Thanet also spon-
sored three radios for the ill

fated Virgin Atlantic
Challenger which sank just
short of breaking the record
for crossing the Atlantic in the
shortest time.

The company started life
10 years ago when Dave
Stockley and Paul Nicholson
got together because of their
interest in amateur radio.
Having written to several
Japanese companies they
received a reply from Icom
Inc. who said they had "no
friends in England". Initially,
with the £7000 capital from
savings, they worked from
home but by ploughing back
the profits, they were able to
set up their permanent base in
a shop at Beltinge. They now
have a turnover of £3rn a year
and employ 20 people.

VP°
TVHF 230c

334.90 + e 5 Pfp
inc. 15% VAT

All 9 hf Bands from a 2m multimode!
Transverters once had a reputation for being a second best approach to getting on to any
band. With careful system design this need not be so. People have favourably compared the
receive performance of the TVHF 230c when coupled to a modern vhf transceiver to that of
prestige hf transceivers costing well into four figures! Even with a budget 2m rig, the
performance will be better in most respects than the sort of hf transceiver available second-
hand at the same price! On transmit, the signal generated is very clean, and the 10W pep
output is enough to work the world with a decent antenna. Of course, if you want to be a really
big signal, then this power is just right for driving a variety of power amplifiers! (If you have a
valve vhf amplifier, then an hf linear becomes a very simple thing to build -a pair of 4CX350's
will burn as big a hole in 20rn as 144N1Hz!!)

Chris Bartram G4DGU

Pri muTek limited - the rf technology company diti
Dept. H.R.T., Bradworthy, Holsworthy, Devon EX22 7TU (0409 24) 543

= TOWARDS THEE
Jr RAE 1986
This new book is prepared specifically for the City and Guilds of
London Institute's new RAE Syllabus 1986. In 26 topics it sum-
marises the basic material and relfrVant theory for City and Guilds
subject 765.
Author: John Bowyer (G4KGS) Principal Lecturer in Electri-

cal Engineering at Polytechnic, Huddersfield.
Advisor David Pratt (G4DMP) member of the City andand

Guilds Advisory Committee and Examiner for the
Editor: RAE.

Price: £3.95 non nett ISBN 0 85973 036 0

Available via Bookshops or direct from Publishers:
STAM PRESS LTD., TRADE ENQUIRES
Raans Road, Amersham, Bucks, HP6 6JJ WELCOME. CONTACT
Phone 024 03 28595/6 MRS WRIGHT NOW.
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Amateur Electronics UK
AJH ELECTRONICS (G8AQN)

Est. since 1967

TON NA
A professional service to amateurs and S.W.L s from the East
Midlands Emporium.

Stockists for: Yaeusu. Tokyo linears. Sun antennas, Hi Mound Keys,
RSGB books, Tokyo Power/SWR meter.
Specialist components for the radio amateur. Xtal filters, capacitors
etc. Send for FREE list.
Cellular and PMR sales and service. Vodaphone authorised dealer.
Answer phone sales for the business and private user. E.T. approved
phone sales. 27 and 934 CB equipment.
Full after sales service/workshops.
P.X. welcome on amateur equipment.
Retail shop now open. 9.30-5.30 Tues-Sat.

151a Bitten Rd., Rugby CV22 7AJ. Tel: (07911)76473

Please mention HRT when replying to advertisements. G4NXV. HAM RADIO TODAY DECEMBER 1985
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At an altitude of 12000 feet, Tibet would seem to
have distinct advantages for the radio amateur. Yet

as John Heys, G3BDQ, discovers, only a handful of
amateurs have ever operated from AC4...

The country of Tibet conjures up
many images. For many years ac-
cess was forbidden to Westerners,
except for a short spell in the
1930s and 40s when the remote
mountainous state was open to a
measure of development. Then the
incursion of China once more effec-
tively sealed off the country. When
still a schoolboy, I was impressed
by the film 'Lost Horizon' which sug-
gested that perfection and time-
lessness could be found in the lost
valley of Shangrila in Tibet.

Since June 1974, Tibet has
been a part of China and perusal of
any good atlas produced between
1900 and 1914 shows that even
then Tibet was considered to be
part of the Imperial Chinese Empire.
However, following a military inva-
sion, British influence grew with
the Governments of the inter war
years maintaining an important
mission in Lhasa, the capital city.
Tibet covers 1400 miles east -
west, 600 miles north -south and

so was seen as a useful buffer
against possible enemies (eg
Russia) in the north.

CQ AC4

in January 1946, I was for-
tunate to spend a few weeks in
Kashmir (with all expenses paid by
HM Government). During that
memorable visit, I actually reached
a point no more than 150 miles
from the Tibetan border and saw
real Tibetan traders with their slow
moving, heavily laden yaks on the
mountain passes. Although the
post war scramble for DX was not
so hectic as now, the competition
was still fierce. Everyone seemed
to be striving to put CQ zone 23
and especially Tibet 'into the bag'.
must confess that I never once
heard a transmission from Tibet
during that time and it now looks as
if very few European amateurs ac-
tually had QSOs with AC4 (Tibet)
or AC3 (Sikkim). Now, of course,

Tibet is no longer on the DXCC
Country list which makes past
QSOs even more interesting.

My hunger for rare and unusual
QSL cards to grace my large collec-
tion led me to search for Tibetan
examples. A few years ago I wrote
to Lt Col (Retd) Sir Evan Y Nepean
Bt, G5YN, who had previously
spent some years attached to the
British Mission in Lhasa and had
operated from there as AC4YN. Sir
Evan naturally wished to hold on to
the few original QSLs in his
possession, but kindly let me have
photo -copies of these cards.

AC4YN On The Air

AC4YN had three operators
before WW2 and they were named
as Lt E Y Nepean and S J Dagg,
both in the Royal Signals, and also
Mr R N Fox on the station's QSL
card. During the years 1936-37
their transmitter was just a simple
self-excited push-pull Colpitts
oscillator coupled to a half wave
antenna on the 14MHz band. The
receiver was a three valve 'straight'
using a screened grid RF amplifier,
a detector and one stage of AF
amplification and it used a 40' long
Marconi aerial.

All correspondence with
AC4YN had to be directed to
Gyantse, Tibet, via Calcutta.
Amongst the QSL cards received at
AC4YN was a listener report from
AA licence holder T S White,
2DPX, then living in Mansfield,
who gave AC4YN R5 and S3 to 4
on June 9th 1938. Rather op-
timistically 2DPX wrote " . . Ere
hpe have full call soon es hpe QSO.
Watsa? . . . " I hope he made it! In
December 1936 VK6JE worked
AC4YN and a few months earlier
the Chinese station XU8HR had
made contact from Hangchow. In
1937, VK2BA was worked from
Tibet and written on his card was
" . . . Vy psed to wrk my first AC4.
pse QSLL om . . . "

I feel sure that Sir Evan Nepean
will not mind me giving a few
details from his QSL cards. The
earliest card I have was sent from
'British 5YN' to G5UF in 1928
when 5YN was living in Win-
chester. A card sent to Arthur
Milne, G2MI, in 1949 names the
operator as Major E Y Nepean, R.
Signals. Later cards from 1961 to
the present indicate that G5YN had
by then risen to become Lt Col

D
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A very rare card from Bob Ford operating as AC4RF from
Chiamdo near the Chinese border in September 1949. He
was later captured and imprisoned by the Chinese for spying.

(Retd) and a Baronet. The later
cards also indicate that Sir Evan
had formerly held the calls VU2YN,
VUQ, AC4YN, VS1 YN, LA9YO and
DL2YN! He remains very active and
may sometimes be found on 80m
SSB.

Other Operators

Very little is known about what
is probably the first amateur radio
operation from Tibet. The operator
can only be identified as Mr Moore
(no first names) who was with the
Lamb expedition to Northern Tibet
in 1932. The callsign used by
Moore was AC4UU and the expedi-
tion leader was Harold D Lamb, a
noted American explorer of Asia.

Mr R N (Reg) Fox of AC4YN
fame continued operating the sta-
tion up to and for a short period
after WW2. Also in Tibet, and
worked often by Fox was a mis-
sionary located in Choni who held
the call AC4JS, but this station
was not known to be active after
the war. Reg Fox was still using up
the old AC4YN pre-war QSL cards
during 1946 when he worked
VU2BC on 28 and 14MHz; by then
the transmitter was a portable rig
using a 6L6 valve running at 20
watts from a battery supply. His
receiver was a Hallicrafters S27. At
an altitude of 12,000 feet Reg
surely had a good 'take -off'!
Another Lhasa station was
AC4NC, Mr N Chakravarti
who was at the Indian Mission from
1948. 'Chak' had previously been
operating for two years as AC3NC
from the now non-existent state of
Sikkim.

In 1946, R W (Bob) Ford was
working as AC3SS at Gangtok in
Sikkim and in 1948, he moved to
Tibet where he was licensed as

QRA : GANGTOK, SIKKIM 112,1Plkl.cUTTA-
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A July 1946 card to VU2BC from Bob Ford operating as
AC3SS in Gangtok, Sikkim.

AC4RF and set up his station in
Lhasa. Bob is famous for his amaz-
ing two month journey in 1949
from Lhasa to Chiamdo in eastern
Tibet, a distance of more than 360
miles over some of the most rugged
terrain in the world. A QSL card
from Bob Ford when he was at
Chiamdo, sent to G2MI, is clearly
endorsed in red typescript CHIAM-
DO East Tibet, 31 30 North, 97 35
East'. Some of the stations worked
while he was there thought he was
actually in China, because their
maps showed Chiamdo to be
across the border. However, my
own 1905 map clearly shows
Chiamdo as being about 30 miles
into Tibet. Bob explained to
doubters that the Tibetans didn't
draw maps but the Chinese did! At
that time, the inhabitants of Chiam-
do were Tibetan, spoke Tibetan
language and were governed from
Lhasa. Later in October 1950 when
China occupied Tibet, Bob Ford was
captured and later charged with
spying and 'spreading separatist
propaganda' by suggesting that
Chiamdo was in Tibet! Bob was
released in 1955 and he returned
safely to England.

Between 1950 and 1953 there

was no amateur radio operation
from Tibet, but in 1953 AC4NC,
Chak, operated from the Indian
Mission in Lhasa. Chak informed
the world via his rig that Reg was a
'silent key' having died in India.
Another Indian operator, Deb
Shankar Seal, VU2AC, established
AC4AX in the Indian Consulate,
Lhasa during most of 1958 and
1959 and was usually found on
14MHz AM phone. The last
amateur operation from Tibet took
place in 1964 an 'under -cover' ex-
ercise during the hours of darkness
by DX-peditioner Gus Browning.
Gus slipped across the border into
Tibet from Bhutan for a one night
stand using the call AC5A/AC4,
the whole operation being strictly
illegal and a very risky undertaking.

The final annexation of Tibet by
China was in 1974 and it put an
end to amateur radio operation
from that country. Hopefully, the
awakening interest in amateur
radio and the setting up of a few
stations in China in recent times,
may one day result in future opera-
tions from that part of the country
which was once Tibet, the 'Land of
the Llamas' and the 'Roof of the
World'!

A 1928 QSL card sent by 5YN to G5UF for a QSO despite very bad QRM.

E. Y. Nepean, "Loders" Andover Road, Winchester, England.
T. & R., R.S.G B.
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Cirkit & WPO COMMUNICATIONS

are pleased to announced that Cirkit Distribution will now be responsible for the Marketing &
Distribution of many of the kits currently available from WPO Communications. Listed below are
all the kits currently available from both sources - please order from the correct address!

FROM CIRKIT
DSB80 GRP CW/DSB transceiver for 80 or 160m High sensitivity receiver, 2W CW or PEP
Tx output. Complete kit of parts with all hardware, pcb, components and 5 digit DFM. Stock No
41-02502 £85.00
DSB2 QRP CW DSB transceiver for either 160, 80, 30 or 20m with Minisynth PLL VFO and
on -board Active Filter. Complete with punched case and all hardware, pcb's and components
for DSB2 and Minisynth
Stock No 41-02605 (160m) £91.50 41-02606 180m) £91.50

41-02607 ( 30m) £91.50 41-02608 120m( £91.50
DSB2 DFM for 20 and 30m 41-02604 £36.00
MINISYNTH VFO - miniature PLL synthesised VFO for 20,30,80 or 160m (direct

conversion) or 10, 20 and 160m 110 7MHz i f I High level output for direct drive of DBM's ISBL1
etcl 800Hz offset for CW Kit includes pcb and all components. £31 each. Please state ifl
Band
2 METRE TALKEIOX - The popular alternative to high pnced 2m 'Black Boxes' RX - 6
channel low noise design with 3 chamber helical filter, sensitivity better than 0 250V for 10dB
quieting. TX - 1W oip into 50 ohms with dedicated speech processor is Complete kits with
pcb's and at components (no inals) Stock No 41-02802 £69.95
VHF MINISYNTH - PLL VFO oifenng full coverage of the 2 metre band, with 600kHz
offsets for Repeater use etc. on Tx and Rs depending on Ktals installed. Complete with kit pcb
and all components Ino xtals) Stock No 41-02803 £38.50

ACTIVE FILTER - SSB/CW filter to enhance performance of the DSB80 or any
other receiver 11 poles of filtenng in 7 selectable posmons. Ka includes pcb and
all components Stock No 41-o2900 £18.25

SPEECH PROCESSOR - Audio speech processor with VOGAD, clipping
and filtenng circuits to enhance the copy of your signal. Suitable for FM, AM,
SSB or CO Kit includes pcb and all components Stock No 41-02901 £13.90

Prices include VAT. Post & packing 60p per order. Full details of these and
all other Cirlut kits in the AUTUMN 85 Catalogue pnce E1.15.

CIRKIT DISTRIBUTION LTD.,
PARK LANE, BROXBOURNE, HERTS. EN10 7N(1.

TEL: 0992 444111 TELEX: 22478

FROM WPO
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micron
1241 FOR 6 BANDS/

INTERNAL ATU/

DIGITAL DISPLAY

Join the world of ORP
Our latest transceiver kit with 6 band operation (80, 40, 30, 20, 15 & 101 fast becoming a best
seller. Sensitive receiver with AGC, S Meter, IRT, 3 position LC filter and lots of other features.
Tx has fully shaped and variable RF output from 8W down to mW. High grade pcb's, screen
printed with component placings and comprehensive step-by-step manual designed for the
newcomer. Available as a complete Transceiver Kit with custom Case 'Hardware. INTERNAL
ATU, Power/SWR metering and Digital Display at £241 inc. Or, the basic 6 band pcb kit is
£145, with case at £182.50, with options of Display at £38.50 and Internal ATU at
£37.00. Brochure available Is a e please)
ALPHA our 40W + SSETCW Monoband Transceiver for 160 or 20m Usable as a Mobile or
Base rig, rt comes complete with all components, Case/hardware, Digital Display and
comprehensive instructions at £179.95 inc.
MICRON MATCH ATU developed from the MICRON ATU, complete with case,
connectors and suitable for up to 20W or SWL Transmatch type £39.95 inc
OTHER KITS RF Broadband preamp 1 8 30MHz, £15. Talking Frequency Meter for Blind
ups at £179. UNIVERSAL MORSE MEMORY (see PW Review) at £52.45 letter std or MS
version available( For more details of all kits please send 40p in stamps. Allow up to 28 days for
delivery. Export a pleasure.

UK

DESIGN
AND

MANUFACTURE

20 FARNHAM AVENUE, HASSOCKS G3WPO
WEST SUSSEX BN6 8NS MAIL ORDER ONLY

MC=
MA 24hr

Ansaphone 07918 6149

Tune in with Cirkit
2m Power Amp
144MHz linear P/A to boost the output
from handhelds such as the FT290. 20W
OP from 2W LP. Auto RF switching, and
RX pre -amp.

Stock No. 41-01404 Price £37.39

2m Converter
Low noise 2m to 10m amateur band
converter. With pre -aligned helical filter
to give repeatable performance with the
minimum of alignment.
Stock No. 41-01306 Price £19.26

2m Pre -Amp
Miniature low noise MOSFET pre -amp
for 2m amateur band. Will also tune to
the 136-138MHz satellite band.

Stock No. 41-01307 Price £4.13

70cm P/A
IOW, FM, Power Amp to boost output of
handheld UHF transceivers. lOW 0/P
from 2W LP. Auto RF switching.

Stock No. 41-01505 Price £38.00

70cm Converter
Low noise 70cm to 2m converter with
Schottky double balanced mixer and
pre -aligned helical filter.

Stock No. 41-01405 Price £23.00

70cm Pre -Amp
Compact 70cm Pre -Amp which is
small enough to fit in virtually any
receiver.
Stock No. 41-01506 £4.78

These are Just a few of over
100 kits we hold In stock.

Weather Satellite RX
6 channel, VHF weather satellite RX for
the 136-138MHz band. Low noise
MOSFET front-end, PLL detector and
audio amp.
Stock no. 40-02300 Price £42.52

FET DIP Oscillator
The ever popular dip oscillator from
G3WPO. Covering 1.6-215MHz in 5
ranges with wavemeter, audio output
and meter indication. Complete kit with
punched case.
Stock no. 40-16215 Price £21.60

23cm Converter
Low noise converter for the 23cm
band with IF output at either 2m or
10m.
10m Stock no. 40-23028 Price £21.20
2m Stock no. 40-23144 Price £21.20

Please add 1590 VAT to all advertised prices and 60p post and packaging.
Please call in to one of our shops or send for our catalogue to see the complete range of kits and components.

Cirkit Distribution

200 North Service Road,
BRENTWOOD
Eaeex CMI4 4SG

53 Burrfields Road
PORTSMOUTH
Hampshire P03 5EB

Park Lane, Broxbourne, Herts, ENIO 7NQ Telephone (0992) 444111 Telex 22478

Park Lane
BROXBOURNE
Herta ENIO 7NQ

Irj-



This month we'll be taking a look at
how TV's new version of the Visicode
system works and investigating a new
ROM chip for the BBC which offers
ASCII TTY with a choice of special file
transfer facilities over the radio. But

door to the sort of people who think
that radio waves poison their goldfish,
will you be expected to pay for the RIS
to come and tell them that their telly is
at fault? Or, if you won't oblige, will
'next door' decide that a pair of wire

Visicode, TV's version of Basicode looks like
offering the ATV and computer buffs another
outlet for their transmissions. Dave Bobbett,

G4IRQ, explains the new system and reviews the
latest datacoms chip for the Beeb.

first, a mention of the planned changes
to the Radio Investigation Service IRIS)
which is run by the Department of
Trade and Industry.

RIS Faces Charges!

There are plans afoot to 'ra-
tionalise' this service by increasing staf-
fing levels, producing a more helpful
leaflet on interference for the general
public and introducing a fee for in-
vestigating interference problems. At
first sight this may sound like good
news for radio amateurs as the number
of official complaints is bound to drop
when people discover that they will
face a £20 to £25 bill before the RIS
will show up. But it also means that
many of the poorer groups will not be
able to afford an entire week's income
just to have an interference problem
looked at. One service for the poor and
another for the better off?

The second point concerns the
delicate subject of relations between
radio amateurs and their neighbours. If
you are unfortunate enough to live next

------- - ------------
-------------- --------

LINE SCAN

LINE FLYBACK

FRAME FLYBACK

(a)

Fig.1 Detail of TV screen scan sequence.

clippers would be a better long-term in-
vestment than the fee?

Visicode Mk II

A recent development by Thames
Television has resulted in what could be

ILLUMINATED DATA PATCH'
ON SCREEN SURROUNDED By
DARKENED AREA

lb)

How the data patch structure works.

ENLARGEMENT OF 'DATA PATCH'
ON SCREEN

BLANK
BUFFER'
LINES

described as the TV sequel to the radio -
based Basicode system. The new
version was developed in order to
overcome the slow data transfer rate
inherent in the design of the previous
system. It will probably be some time
before amateur TV enthusiasts get
started on their own version it might be
of interest to quickly look at how it
works.

The earlier system worked by a
glorified 'flashing -a -torch' method,
whereby a small block on the screen
was alternately lit and unlit so as to
'flash' a TTY type code which
represented the data. With the new
rather ingenious system, however, the
entire block is not switched wholly on
or off as a single unit. Instead each one
of its individual lines are switched in
order to transmit the data.

The result is a dramatic improve-
ment in data speed. Whereas the old
system could send one data bit every
1/25th of a second lie every time the
screen was scanned), the new system
can send an entire byte of data with
each scan, giving a speed improvement
of about nine or ten. For most people a
TV picture is not seen to be flickering
due to the persistence of vision but of
course there is a finite delay between
one line and the next being drawn on
the screen. As a result, if you consider a
small section of 10 lines, each of them
will be 'drawn' in quick succession with
a time delay between them. So if the
topmost line in the block represents the
first (start) bit of a data byte and the line
below being the second bit, the binary
code can be 'shown' for an entire byte
in eight, nine or ten lines depending
upon the specific code being employed.

The output from the Visicode interface.

f

3.6

I' DATA
SR+ LINE

NUMBERS

PIA

PIA

DATA PATCH

It 5

EACH BIT IS DERIVED FROM THE APPROPRIATE DATA LINE ON THE SCREEN
AND CONVERTED TO TTL LEVELS
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In order to read this information from
the screen, a fast photo -transistor,
followed by suitable amplification
stages, is used to drive a flip-flop type
integrated circuit. This IC can then drive
the input port of most home computers
and from here it is simply a question of
writing suitable software to translate
the code.

Fig.1 shows the scheme, in

diagram form, and also illustrates how
unlit lines can be interspersed between
the real data lines so as to help over-
come the problems associated with the
persistance of the TV screen's
phosphor coating. The great advantage
with this system is that as long as the
number of lines required does not result
in the 'block' being larger than the
optical field of the photo -transistor,
virtually any code can be used. This is
made use of by allowing 'control' codes
to be transmitted in addition to normal
character codes. Thus enabling both
text and programs to be transmitted
and using the host computer to watch
for data which has been 'labelled' as
being specifically intended for that
particular type of machine.

Most of the popular micros such as
the Amstrad 464, BBC, Commodore
64 and Sinclair Spectrum (48K only)
are supported at the time of writing and
there are plans to add others to the list
in the near future. The interfaces are

BBC's
ROM

WINDOW

0 0
aU

CHIPS ARE 'MOVED' INTO THE ROM WINDOW
WHEN THEY ARE REQUIRED

(a)

Fig.2 How the BBC micro's sideways ROM
system works.

The manual for the Amprom package.

available in either kit or ready built form
from Magenta Electronics. Further
details can be found in the box but
generally kits cost around £7 with
ready built units being £2 or £3 dearer.

New Datacoms Package
for BBC

A new datacoms package designed
for the BBC micro and specifically in-
tended for use in amateur radio has
been produced by CTP Software of
London. Unfortunately, the review copy
arrived too late for inclusion in the re-
cent Software Index but at least that
gives us a chance to take a closer look
at it.

The new program incorporates
many of the features found in the earlier
'Beebcom' package and combines
these with a number of extra facilities.
The program was supplied in the form
of a ROM chip ready to be plugged into
the machine and was accompanied by a
handy sized 24 page instruction
manual. A tape version is also available

ROM DATA
STORED
ON DISC

DATA IS
PASSED TO

THE MICRO AND LOADED
INTO THE RAM

CHIP

SIDE -WAYS
RAM CHIP

DATA FROM NORMAL ROM CHIPS CAN BE WRITTEN INTO A RAM
CHIP WHICH IS THEN USED IN THE NORMAL IROM-LIKE) WAY

Using sideways RAM instead of sideways ROM

but it cannot be loaded into the machine
like a normal piece of tape software as it
is intended for those BBC owners who
have a 'Sideways RAM' facility fitted to
their machines. Bearing in mind the
often confusing terminology used in the
micro industry it would probably be a
good idea if I briefly explained exactly
what sideways RAM actually is before
going any further.

The BBC machine uses ROM (Read
Only Memory) chips to store the
machine code needed for languages
such as Basic or word processors like
View. When the user wants to write a
Basic program, the appropriate chip
(containing Basic) is switched on by the
software and the other ROM chips are
switched off. The machine code is thus
made available within a 'window' in the
micro's memory. The other packages
can similarly be switched on when re-
quired and their code would then appear
within the same window (see Fig.21,
replacing whatever code was there
previously.

This all works well until you run out
of sockets for the extra chips - with
only three 'spares' in the standard
machine that doesn't take very long!
One solution is simply to place a RAM
(Random Access Memory) type chip in
the window position. This can be read
in just the same way as a ROM chip but
it has the added advantage of being
able to have data written into it too.
With this system, the machine code
which is normally fixed permanently in-
side a ROM can be stored on disc or
tape instead and then simply loaded
into the RAM chip when required. As far
as the machine is concerned the end
result is the same and you don't have to
spend half your life digging about inside
your pride and joy with a screwdriver!
The sideways RAM technique is the one
adopted by CTP Software and as such
there should be no difference whatever
in the final performance of the package.

Amprom Facilities

Amprom offers the user a choice of
three different 'modes' of communica-
tion namely:

it Real time transmit/receive of ASCII
data at either 300 or 1200 baud using
c.u.t.s. tones.
ii) Direct memory -to -memory file
transfer with error checking.
iii) Direct disc -to -disc file transfer with
error checking.

The first option works in a very
similar manner to normal RTTY, using
the cassette port output tones to
modulate the transmitter and also using
it to decide incoming tones. However, it
is pointed out in the manual that the
1200 baud rate should be seen very
much as an experimental speed - after
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all the BBC cassette port was not
designed to be a radio modem!

Whilst the first option gives the
user what could be described as a 'chat
mode' which would be compatible with
any other 300 baud ASCII system using
the 2400/1200Hz c.u.t.s. tones, the
two remaining options are machine
specific. It is possible to transmit a user -
defined section of the BBC's RAM
directly from one machine to another
and do so with error detection and cor-
rection by means of an ARQ type of
operation.

What happens is that the section of
memory to be transferred is sent as a
series of data blocks, if the first block is
not received correctly it is retransmitted
until either it does arrive intact or the
sending machine aborts the transmis-
sion. When a poor signal path is en-
countered, subsequent blocks are
reduced in size so as to increase the
chances of uncorrupted reception and
reduce the time delay before the sen-
ding station realises that errors have
occurred.

The third option is essentially the
same idea, except that it offers the
possibility of transferring files which are
stored on disc instead of files which are
stored in memory. The procedures are
the same but the machines involved
must be fitted with a disc drive system.
The program is really designed to make
use of the BBC's display Mode 7, a
Teletext look -alike which is by far the
most frugal user of the machines 32k of
RAM. The manual does say that it is
possible to use any of the seven display
modes available, but at the cost of loos-
ing the prompt line at the bottom of the
screen. This is rather a shame because
if the BBC's Mode 7 (Teletext) screen -
jitter drives you up the wall you must
decide whether you want a stable

SETTINGS: (Press key to toggle)

Alarms
Saud rate
sorsa Identification
Printer
current graphics Node
allow Clear -screen
IV/ahead
allow mods-? Graphics

300
OFF
OFF

OF!
OFt
OFt

OPTIONS (Press key to initiate)

Disk -to -disk file transfer
oesiory-to-maisory File transfer
function -Key editor

Make Selection.

The menu for the Amprom package.

screen or prompts to tell you what's go-
ing on - you can't have both. For the
majority of users this won't be a pro-
blem but it is worth bearing in mind -
most people will consider the savings in
terms of usable RAM to be worthwhile.

The Verdict

Each Amprom program comes
specially 'customised' with your
callsign. Should you need to change it,
this can be done by CTP Software for a
£1 handling charge. The integral
callsign is not just an anti -copying
device, it is put to use by providing the
option of an automatic CW identifica-
tion at the end of each transmission or
every whichever is the
more frequent. The ID comes up in the
form of a 12 wpm 'side -tone' morse
signal which can also be heard from the
computer's loudspeaker - a nice touch
and one which keep those awfully nice
people at DTI happy too!

Page one of the manual states that:
. . . Amprom has no effect on the nor-

mal operation of the BBC." But the
review copy of the Amprom program
(Version 0.6) was found to contain two
'bugs'. The chip interfered with the nor-
mal operation of the machine even
when it was not selected. The first, and
most important, problem was that the
chip interacted with one of the disc
commands. When you want to prevent
over -recording of a file on a disc you
can do so by issuing the command
* ACCESS * . * L, which is shorten-
ed to *A . * . * L. However, the
*A . part of the command would

select the Amprom chip whether you
wanted it or not. It was most disconcer-
ting to find Amprom leap onto the
screen uninvited when in the middle of
a disc editing session! The second pro-
blem was that the Amprom chip (again
whilst inactive disabled the parallel
printer port. This could be 'fixed' by
sending the command * FX3,0 (which
sets the machine back to normal) but
this sort of interaction shouldn't hap-
pen.

Overall then, assuming that the
two bugs found in Version 0.6 are fix-
ed, Amprom could offer the solution to
a group of Beeb equipped amateurs
wishing to exchange (non -copyright!)
programs over the air and who also in-
dulge in the odd ASCII TTY session.
Quite a reasonable package with a
better than average manual and it's
encouraging to see that sideways RAM
users are also being catered for. All the
usual be found in the
address box.

Address Box

Amprom prices (including VAT and
p and p):
£8 for Sideways RAM compatible tape,
£18 for ROM chip.

Available from:
CTP Software Ltd.,
107a Shacklewell Lane,
Shacklewell,
London E8 2EB

Visicode Interfaces

Micro Kit Built
Amstrad 464 7.56 9.40
BBC Micro 5.92 7.80
Commodore C64 6.04 7.70
Spectrum 48k 11.48 14.58

Prices include both VAT and a p and
charge of 60p.

Available from:
Magenta Electronics Ltd.,
135 Hunter Street,
Burton -on -Trent,
Staffs DE14 2ST
Tel: (0203) 65435

p
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R WITHERS
584 HAGLEY ROAD WEST, OLDBURY,
QUINTON, B68 OBS BIRMINGHAM .

Tel: 021 421 8201 124hr answerphone)
M5.

Tel:
Telex: 334303 G TXAGWM BIRMINGHAMS

UHF or VHF PORTABLE, MOBILE or
MAJOR INDEPENDENT

SERVING THE UK
BASE STATION  HANDHELDS ARE
ONE OF THE MOST POPULAR MEANS OF
COMMUNICATION FOR THE AMATEUR IN
THE UK

[.0O2E

a
FT209R

Our vast range and keen prices ensure
you get the best deal available.
Call now.
Full range of matching linears available

FT203R FT703R from 15-50 watts.

KENWOOD
2500

KT400E KT200E

£1010.00 instant credit available for licensed amateurs.
Details upon request. Call now!

We also sell and service Cellular Radio,
PM R (Business) radio equipment.

GREAT NEW SOFTWARE
The RX-4 Multimode receive program for

SSTV - RTTY - AMTOR - CW
No expensive hardware is needed. This program has everything
you want, including Text and picture store for instant recall, save
and printer dump. Frequency scale and fine-tune adjustment for
accurate, easy tuning and a long list of other top features.
For SPECTRUM (not 16k), BBC-B,CBM64, VIC20 (+ at least 8k).
Tape only £25. Spectrum needs no hardware, the others use the
same Interface as our RTTY/CW program (see below).

RTTY and CW TRANSCEIVE
You don't need a pricey terminal unit with our program, although
if you already have one it will perform superbly with that, too. Split
screen, type ahead, 26 saveable memories, auto CR/LF, preset
baud rates and shifts, receives any shift automatically, autotrack
CW to 250 Wpm, CISO review to screen or printer and much
more.
For BBC -B, CBM84, VIC20 ( + at least 8k). Tape £20. Interface kit
£5, ready-made £20 inc all connections (state rig).
CW-only version for SPECTRUM (no hardware needed) £12.
And superb programs for BBC -B, CBM84, VIC20, SPECTRUM,
ELECTRON
MORSE TUTOR Britain's best. Absolute beginner to over 40
wpm. Easy, effective. with full learning guide. Tape £6. For ZX81-
18k also.
LOCATOR, OTH or Maidenhead locator or lat/long. Distance,
headings, contest points, converts between locator and lat/long.
Tape £7.
LOGBOOK Date, band, mode, call and remarks. Instant callsign
search. Screen/printer output. VIC20 needs expansion. Tape
£8.
RAE MATHS All the practice and testing you need. With com-
prehensive reference sheet. Tape £9. For ZX81-16k also.
Any BBC -B, CBM64, VIC20 program available on disc at £2
extra. BBC: state 40/80 tk.
Price includes VAT and p&p by return 1st class inland, airmail
overseas, Channel Islands, Eire, BFPO Europe deduct 13%.

PO technical software (HRT)
Fron, Upper Llandwrog, Caernarfon, Gwynedd LL54 7RF.

Tel: 0286 881886

AMERMAN
SS

VISA

HP PERSONAL
LOANS AVAILABLE
(written details upon request)

RWC CREDITCARDi

AMATEUR ELECTRONICS UK
G6XBH R.A.S. (Nottingham)

Radio Amateur Supplies
Tel: 0602 280267

Visit your Local Emporium "'Esi'

Large Selection of New/Used Equipment on Show
AGENTS FOR:

ICOM F. D. K.
YAESU AzDEN

FORTOP ATv

ACCESSORIES:
Bartinco Mast Supports
DRAE PIM and
Wave Motors
Microwave Modules

Wel: Range
Adonis Mics
Mutek PraAmpe

AERIAL' Tonna Halbaf, New Diamond Range of Mobile Whips

PLUS OWN
'Special' Q. R.P. G W5 HF5 Band Beams

JUST GIVE USA RING
Monday CLOS " Tuesday -Saturday 10.00am to 5 00pm

3 Farndon Green, Wollaton Park, Nottingham
Off Ring Rd. between A52 (Derby Rd.) 8 A809 (Ilkeston Rd.)

FARNBOROUGH COMMUNICATIONS

FOR ALL YOUR AMATEUR REQUIREMENTS

ICOM
'o

Cali and bargain with MICK G4 M PW
DRAE  MICROWAVE MODULES  J.BEAM
SHURE MICS  ADONIS MICS  WELZ 

OSKERBLOCK  BENCH ER  TVI FILTERS
 CABLES  MIRAGE AMPS
 RSGB PUBLICATIONS 

AND SO MUCH MORE

97 -Osbourne Road: North Camp
Farnborough. Tel: 0252 518009

Mon -Sal 10-6
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Many new (and not so new!) radio
amateurs are reluctant to try their
hand at home construction. They
believe that such work is com-
plicated and difficult to complete -
and that the final result is unlikely
to work properly!

This is, of course, a possibility
if first projects are too ambitious.
There are, however, simple circuits
which can be made up, with almost
certain success, which can be easi-
ly corrected should anything go
wrong, and which will give the
budding constructor confidence to
progress to something a little
challenging. Furthermore, this pro-
ject requires two basic skills -
soldering and elementary
metalwork. You can undertake
both on the kitchen table if
workshop facilities are unavailable.
Follow the hints and even a com-
plete novice can obtain satisfactory
results.

Monitor Your Signals

A useful first project is a field
strength meter. This is an ultra
simple, non -tuned, radio receiver,
driving a panel meter to give a
visual indication of relative signal
strength at all amateur radio fre-
quencies up to, and including,
144MHz. A ready calibrated, inex-
pensive, meter is used, together
with other components needing
minimum work for assembly.
Mounted in a ready -painted case,
this results in a smart unit to grace
any operating station, and for
which several uses can be found.

The Metal Bashing Bit

The basic tools needed are a
hand -drill, with twist drills, a small

centre punch, a hammer, an
engineer's 6" , 2nd cut (ie light to
medium), hand file with one safe
(uncut) edge, and a screwdriver. If
you have access to a DIY power
drill on a bench stand this will

Build yourself a very
simple radio receiver that

gives you a visual
indication of your relative
signal strength. By Tony

Smith, G4FA I.
greatly assist the work, but is not
essential.

The recommended case
measures 80 x 50 x 100mm,
although the depth of the case is
not vital. The front panel requires a
rectangular hole, 37 x 22mm, and
one further hole for the sensitivity
control. Fig.2 gives all dimensions
which should be marked out on the
panel in pencil. Only two holes are
required, one on the top of the
case, for the antenna socket, and
one on the floor of the case, for a
terminal block, Fig.3.

Having marked out the panel,
pl9ce it on a piece of wood on the
edge of a table and go round the in-

ner rectangle lightly tapping the
centre punch with a hammer to
mark the points for drilling. Do not
hammer too hard or the panel will
be distorted. Mark the three other
drilling points at the same time.

The indentations made serve as
an anchoring point for the drill
when starting drilling. It is helpful
to drill a smaller hole at first, and
then to enlarge it with the correct
size drill. If drilling on a table, a
wooden base underneath the panel
will prevent the drill going through
and damaging the table top.

When all holes are drilled, the
small amount of metal between
each hole can be gently broken
with the end of a screwdriver,
again with the wooden base for
support. The resulting hole is now
carefully filed out to the line
previously marked on the panel. A
novice should take great care over
this. File gently and slowly,
especially in the corners. Use the
safe edge to ensure that when
working on one line nothing is filed
from the other line forming a cor-
ner.

Support the panel by hand to
avoid distortion. Offer up the meter
to the hole frequently to ensure
that not too much metal is filed

How It Works

RF power from the transmitter
is picked up by the antenna and
rectified to DC by germanium
diodes D1 and D2. Potentiometer
VR1 controls the DC reaching the
meter M1 , which enables the meter
to react to greater or lesser levels of
radiation energy as required. C1 is
a decoupling capacitor, minimising
the effect of RF on the meter. Fig. 1 Circuit diagram.

C1
10n
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ALL DIMENSIONS IN mm

Fig. 2 Drilling details for the front
panel. The hole for the meter can be
made by drilling a series of holes
along an inner line which is at least
the radius of the drill to be used
away from the outer rectangle. Take
the surplus metal away with a hand
file.

away. Always use a handle on the
file to prevent the tang (the sharp
bit) digging into the hand or wrist.

The hole for the potentiometer
is the only other one not entirely
straightforward. Drilling the size re-
quired sometimes results in "snat-
ching" as the drill breaks through
the thin metal. A better approach is
to drill a 6.5mm (1/4 ") hole and
carefully enlarge it with a tapered
reamer to the size required. This is
a useful tool, not too expensive,
and well worth having for future
projects. When a hole has been
drilled it usually leaves a 'burr' on
its edges. This can be removed
with a larger size drill simply held in
the hand. 'Countersink' drills will
also perform this function.

FRONT

FRONT

Cal TOP OF CASE

35-
30

-4C-

BO BOTTOM OF CASE

Fig. 3 Drilling details as viewed from
above.

In all metalwork, try to avoid
bending or scratching any surface
on the outside of the case, to
ensure the unit has a good final
appearance. Finally, to enhance the
unit's appearance, and to cover any
slight damage to the case, the ex-
terior of the front and rear panels,
and base, can be covered with
sticky back plastic or paint.

Fitting The Components

The meter is mounted from
behind the front panel and is glued
in place. The potentiometer is plac-
ed as shown in Fig.4. The compo-
nent block is bolted to the floor of
the case, and the antenna socket
mounted on the top. The small
components are located as shown
and soldered in place.

All electronic projects involve
soldering to some degree and, by
observing basic requirements,
there is no reason why a beginner
should not do this successfully. An
electric soldering iron with a small
bit is required. Strip the insulation
off the wire and after heating this
should be tinned by melting a little
multi -core onto the wire. Keep
clean between joints by wiping
with a damp cloth.

An iron holder is a useful ac-
cessory, providing a safe and ob-
vious place to put the hot iron
when not in use. Some models
have a sponge insert which, when
dampened, replaces the cloth for
cleaning. All surfaces to be
soldered should be clean, dry, and
free of corrosion. The leads of com-
ponents can be cleaned with a fine
emery paper if necessary.

The hot iron should be placed
against both surfaces to be joined
before solder is applied. Solder is
then placed against the heated sur-
faces and allowed to run round the
joint. The application of heat
should be as short as possible to
avoid damaging components. As
little solder as possible, consistent
with a good joint, should be used.
Components should not be moved
whilst the molten solder is harden-
ing, as this will result in a "dry
joint", unsatisfactory both elec-
trically and mechanically. The
hardened joint should have a shiny
surface. If it does not, re -apply heat
and a further small quantity of
solder. Clip off the leads projecting
from the joints with side -cutters.

The antenna is made from a

length of
cut from

material, about 360mm,
a wire coat hanger, as

supplied by dry-cleaning shops.
One end is tinned, ie coated with
solder, and soldered into a 4mm
plug. Some form of coloured bead,
or similar, is placed on the extrem-
ity as a safety measure. A 6mm
plastic rawlplug was used in the
prototype.

A 1 50mm length of insulated
flexible wire is soldered to the tag
underneath the antenna socket.
The other end is tinned to prevent
fraying and secured in the terminal
block just prior to placing the cover
on the case for final assembly.

Testing And Problems

Place the unit near a transmit-
ter, with the sensitivity control set
midway. Activate the transmitter
and adjust sensitivity to provide
mid -scale deflection of the field
strength meter during transmis-
sion. Additional sensitivity can be
achieved by placing the meter
nearer the source of radiation, or by
connecting a length of wire to the
terminal post on top of the case.

There is little to go wrong in
this circuit. If the meter fails to
register, diodes may be damaged
by heat, or incorrectly wired in.
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There may be poor solder connec-
tions, or the meter may be faulty. If
the meter moves in the wrong
direction, the diodes are the wrong
way round, or the wires to the
meter are wrongly connected.

What It Can Do

The unit provides a relative in-
dication of the presence of RF
energy. It does not measure actual
power, and does not discriminate
between wanted and unwanted
emissions. In daily use, it monitors
the level of transmitted power from
the station. If the normal reading is
known, any change indicates a
variation of output requiring in-
vestigation.

In tuning up or adjusting
various sections of a transmitter, or
antenna circuit, observation of the
meter assists in obtaining max-
imum radiated power. When RF is
present in the shack, or in equip-
ment, the unit can "sniff out"
where the problem is greatest as a
first step in dealing with it.

Components List

RESISTOR
VR1

CAPACITOR
C1

47k lin

10n ceramic

SEMICONDUCTORS
D1 ,2 0A91, germanium

Metal case, 80 x 50 x 100mm (with
feet and screws); moving coil meter
calibrated for signal strength 0-5,
250uA (Maplin LB80B); insulated ter-
minal post with 4mm top socket (for
the antenna socket); 4mm plug for the
antenna; coat hanger (the antenna
wire); knob for VR1; terminal block;
6BA x 1/2 " nut and bolt; some insulated
connecting wire.

In setting up antennas, tests
made several wavelengths away
will confirm that a signal is
radiated, and give an indication of
the radiation pattern. In this case a
longer pick-up antenna may be
needed, in the same polarisation as
the transmitting antenna.

Made as suggested, the begin-
ner will have a useful piece of
equipment he/she can be proud of.
Having tasted success, other units,
of greater sophistication and per-
formance, will undoubtedly follow.

Buying Guide

Most of these items can be
bought from electronic component
stockists such as Cirkit (0992
444111) or Maplin (0702
552911) both of whose
catalogues can be bought from
larger newsagents. The latter is
recommended for the case and the
meter which cost £1.60 and
£1.95 respectively. The total cost
of the unit would be about £7,
although you may be able to buy
many of the components cheaper
at amateur radio rallies.

Addendum

Power Meter Add-on For SSB
Signals (November '85)

Unfortunately the company
named as makers of this unit
have not been in business for
over a year. However, GW Morse
Keys of Rhyl, are producing and
selling it and all enquiries and
orders should be made out to
them. They can be contacted
at 4 Owen Close, Rhyl, Clywd
(phone 0745 54763).

We apologise for any incon-
venience caused.

E SPECTRUM COMMUNICATIONS
MANUFACTURERS QF RADIO EQUIPMENT AND KITS

6 METRE EQUIPMENT
RECEIVE CONVERTERS, 2 or 10 metre IF. gain over 26dB. NF less than 2.5dB,
buttered LO output, 10-15V negative earth operation. reverse supply protected.
Types RC6-10, RC6-2 PCB kit £16.00, Boxed kit £22.25, Boxed built £31.00.
TRANSMIT CONVERTER, 10 metre IF, 20mW-1W input. 500mW RF output, takes
LO dnve from RC6-10, includes AE and IF switching. 12-14 volt negative earth
operation at less than 203mA
Type TC6- /0 PCB kit £15.50, PCB built £24.50.
TRANSCEIVE CONVERTER, 10 metre IF. with combined functions of TC6-10
RC6-10. includes AE switching but has separate IF's
Type TRC6-10 PCB kit £39.00, PCB built £54.00, Boxed kit £53.00.
TRANSMIT AMPLIFIER, 500mW input 20W output. multimode. 13 5V negative
earth operation at 3A, very low spunous and harmonic output e g 2nd harm -- 60db
rYPtcal
Type TA6U2 PCB kit £38.75, PCB built £45.75, Boxed kit £42.00
PLUS ALSO switched 8 unswitched preamps and a single stage 25W linear. SEND
SAE for data on these or our other products

VAT & P&P INCLUSIVE PRICES
Delivery within 14 days subject to availability 24hr answering servre

UNIT B6, MARABOUT INDUSTRIAL ESTATE, col
DORCHESTER, DORSET. TEL 0305 62250 mmi

r -BECOME A
RADIO AMATEUR
Train now for the Radio Amateur Licence
examination. No previous knowledge
needed, only a few hours per week of home
study for 3 to 6 months. Post coupon now
for details or tel. 062 67 6114124 hr service) -

British National Radio 8 Electraws School P.O. Box 7, Teignmouth, Devon, T014 OHS

CACC
FREE brochure without obligation from:-

British National Radio &Electronics School I
PO Box 7, TE I GNMOUTH, DEVON, T014 OHS

Name

Address
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Our own unique
design that
WORKS

COMPACT

Spacesaver
ANTENNAS

AQ6 20, 2 Ele and 3 Ele
4 BAND. 6. 10 15, 20 M

AQ40, 2 Ele, 40M1 NEW
CLOSE COUPLED -HI '0' -CAPACITY HAT LOADED YAGI
Special features:
 Unique Altron fully sealed coils for max stability
 Resonant length elements for improved VSWR 11-11
 Selectively detuned for optimum performance and gain (no

gimmick quad needed)
 Easy trim spokes with lock nuts and spares
 Minimized wind load and weight
 Double insulated elements

Typical performance
Antenna model AQ-20/2E AQ6-20/3E AQ40/2E
Forward Gain Dbd 3.8 to 4.8 5.5 to 7.5 3.8

Front to Back Db 13 to 15 16 to 18 12

Side Null Db 25 25 20

VSWR (typical) 1.1:1 1.1:1 1.1:1

Weight 7.5ib 121b 12Ib

Wind load 2ft2 0.18M2 3ft2 0.27M2 3ft2 0.27M2

Turning radius 76"/1930mm196"/2438mm 114"/2895mm
PRICE + p&p £114.50 14.50) £169.00 17.00) £149.50 17.00)
PRICES ARE INCLUSIVE OF VAT TERMS. CWO ACCESS. VISA

WE DESIGN- WE MAKE- WE SELL DIRECT. You get best value

Open ALLWELD ENGINEERING
Sat 9am.12 15prn Unit 6, 232 Selsdon Road

S Croydon CP2 6PL
Telephone: 01-680 2995 124 hrl 01-681 6734

STOCK ITEMS NORMALL Y DESPATCHED WITHIN 7 DA YS

Ij

I

A royal trio:
3 compact, high gain and inexpensive aerials by

)83

QD aerial: 22 inch long
12dBi £19

QDX aerials: 52inch long
14dBi £26

CQDX aerial: 118inch long
17dBi £55

,......
Erect with confidence any of the following aerials:

2 metres 70cm

5 element 10dBi £15 5 element 10d Bi £8.50
5 element corssed £19 9 element 13dBi £16
7 element 11.5dBi £18 9 element crossed
7 element crossed £25 £27.50
9 element 14dBi £21.50 15 element 15.5dBi £22
9 element crossed £31 6 element quad £14.50
5dBi Colinear VBS £19 7dBi Colinear VBS £23

Turnstile aerials for NOAA (137MHz) and UoSAT
(146MHz) £22 each

All prices include VAT and P&P. VISA.
Full specification lists SAE

HALBAR, Unit 1, Bury Walk, Bedford MK41 ODU.
Tel: (0234) 44720

WOOD 13 DOUGLAS
* 1250DC50 DOWNCONVERTER

- THE MARKET LEADER *
Specification:
Input frequency range
Intermediate frequency
Local oscillator injection
Conversion gain
First RF stage
Mixer type
Post mixer processing
Operating voltage
Operating current
Internal stabilisation
External connections

RF connections

1240-1325 MHz
50MHz nominal
1190-1325 MHz
>25 dB; 30 dB typical
MGF 1100 Ga As FET
Discrete Schottky ring
SL560c amplifier
11.5 - 14.0 Volts
80 mA nominal
8.5V; 5.5V rails
AFC input
Supply input
Tuning voltage input
8.5V rail output
BNC

 NEW PRODUCTS FOR FM TV*
VP/D1 Pre-Emphasis/De-emphasis (CCIR)
Improve your video qualitywith this low-cost add-on board. May be wired for
transmit or receive use. Includes amplification to compensate for attenua-
tion of CCIR network.

SCT2 Transmit Sound Modulator
Generates FM sound sub -carrier which is then combined with composite
video to drive UFM01. Requires 350mV RMS AF input. Specify 5.5MHz
or 6.0MHz.

SCR2 Receive Sound Demodulator
Takes FM sub -carrier from VIDIF board and provides two squelched audio
inputs, 600 ohm and 8 ohm, independently adjustable. Specify 5.5MHz
or 6.0MHz.
Package Prices
1. 500mW TV Transit (70FM05T4 + TVM1 + BPF433)
2. 500mW TV Transceive (As 1 above plus TV1P2 + PSI 433)
3. 10W TV Transmit (As 1 above plus 70FM10 + 8DX35)
4. 10W TV Transceive (As 2 above plus 70FM10 + BDX35)
5. 70cms 500mW FM Transceive (70T4 + 70R5 + SSR1 + BPF)
6. 70cms 10W FM Transceive (As 5 above plus 70FM 10)

10W (144PA4/S + 144LIN10B)
8. 2M Linear/Pre-amp 25W (144PA4/S + 144LIN25B)

2M Linear/Pre-amp 25W )144PA4/S + 144LIN25C)
9. 70crns Synthesized 10W Transceive (R5+SY+AX+MOD+SSR+70FM10)

10. Synthesised 10w Transceive
11. 2M Crystal Controlled lOW Transcerve (R5+SY+SY2T+SSR+144FM10A)
12. 70cms Linear/Pre-amp (70LIN+70PA2/S)
13. 24cms FMTV Receive. video out (Kit) (VIDIF. 1250DC50 Boxed)
14. 24cms FMTV Receive, video out (Ass) (VIDIF, 12500050 Boxed)
15. 24ctris FMTV Receive. CH 36 out (Kit) VIDIF, TVMOD1, 12500050 Boxed)
16. 24cms FMTV Recerve, CH 36 out (Ass) VIDIF, 7VM001. 1250DC50 Boxed)
17. 24cms FMTV Transmit (Kit)UFM01. 7011N3/LT,70FM10, WDV400/1200 Boxed)

Kit
40.00
65.00
75.00

100.00
80.00

115.00

48.00
51.00

165.00
f125.00

95.00
47.00

105.00
120.00
110.00
126.00
140.00

18. 24cms FMTV Transmit (Ass) (UFM01, 70LIHN3/70FM1OLT, WDV400/
1200 Boxed) 170.00

FM TV MODULES

50mW 420MHz Source (Video Input)
50MHz if. Processor
Varactor Multiplier (Boxed)
1250MHz Downconverter (50MHz LI.) (Boxed)
1250MHz Masthead Pre -amplifier
Transmit Sound Modulator
Receive Sound De -Modulator
Pre -emphasis ,13e -emphasis

AM TV Products
Receiver Converter (Ch 36 Output)
Pattern Generator (Mains PSU)
TV Modulator (For Transmission)
Ch 36 Modulator (For TV Injection)

UFM01
VIDIF
WDV400/1200
1250DC50
1250PA2/S
SCT-2
SCR -2
VP/DI

TVUP2
TVPG1
TVM1
TVMOD1

Ass
30.10
58.20
63.95
69.95

T.B.C.
8.00

11.75
T.B.C.

28.75
48.50
10.35
10.15

Kit
22.75
40.90

23.95
39.40
6.05
5.75

Details of these and other products are included in our 1985 catalogue. This will be pos-
ted to yoru on receipt of an A5 stamped self addressed envelope. Kits are usually avail-
able by return of post but please allow 28 days for any unforseen shortages Place your
order by post or by telephone using your credit card. Please include El .00 to cover order
handling and postage.
Our products are kits or assembled kitsconsisting of circuit boardandallcomponentsto
mount on the board. We do not include external hardware such as boxes, connectors.
etc. If your purchase does not work when assembled then apart from being surprised we
willoffertoservicethe modulefor a smallchargedepending onthecomplexity of thepro-
ject. So please remember ..

ANYONE CAN SELL A KIT ... REPUTATION SELLS OURS
UNIT 13, YOUNGS INDUSTRIAL ESTATE

ALDERMASTON, READING RG7 4P0
TEL (073 56) 71444 TX: WUDDUG G

BARCLAYCARD
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Earth
Old-time gardeners were reputed to
have owed their success in grow-
ing prize-winning fruits or
vegetables to their use of 'muck
and magic'. This is a simple formula

destruction; though a direct strike
generally means 'curtains' for
almost everything, operator includ-
ed, no matter how good the
earthing may be.

A good earth system is the key to efficiency when
using vertical quarter wave antennas on the LF
bands. John Heys, G3BDQ, explains why and

describes some effective systems.
which also seems to embrace the
thinking of many radio amateurs
when they contemplate the laying
down of an earth system!

Confirmed UHF/VHF addicts
need read no further (unless of
course they wish to add to their
knowledge of antenna matters) for
their antennas are normally well
above ground in terms of
wavelength and tend not to use the
earth as part of the radiating
system. Return earth currents will
only be of academic interest even
to those HF band operators who
use horizontal 'Hertzian' antennas
such as resonant dipoles, long
wires, multi -element yagi or
'driven' beams, or the humble cen-
tre fed multi-banders fed with open
wire line. Such operators however
may one day wish to operate on the
LF bands (7, 3.5 and 1.8 MHz) for
which a good earth system is the
key to efficiency.

Every amateur radio station
must, of course, have a sound
earth connection; if only to 'tie
down' the equipment and prevent
that all too common 'hot chassis'
effect - particularly bothersome
when using random length end fed
wires as antennas. A good earth
connection will also reduce the
clicks and bangs which often
emanate from domestic electrical
appliances like thermostats. It may
also reduce or even eliminate TVI,
8C1 or other RFI problems. Should
there be a lightning strike in your
vicinity, a good earth may protect
some of your equipment from

Marconi Antennas

A good low resistance 'ground'
is essential for the satisfactory
operation of Marconi type anten-
nas. Some examples of the anten-
nas within this category are il-
lustrated in Fig. 1. Such antennas
can be likened to a 'half dipole'
where the missing dipole half is the
earth. When operating, these
antennas induce earth currents
which return to the base of the
antenna; the earth resistance limits
these return RF currents so reduc-
ing radiating efficiency.

Marconi antennas include ver-
tical quarter waves or similar

shorter 'loaded' verticals, inverted
'L' types a quarter wavelength long
or more and the inverted 'T'. They
are all tuned to operate as resonant
quarter wavelengths working
against ground and they must have
a good low resistance earth if they
are to perform correctly. Although
not strictly a Marconi type antenna
even the once popular Windom or
VS1 AA antenna with a single wire
feeder requires a good earth if it is
to work well.

No one in their right minds
would put up a half wave dipole
which consisted of one normal leg
made from copper wire with a low
ohmic resistance and a second leg
which was a length of thin high
resistance conductor wire. Such a
dipole would radiate just a small
proportion of the power applied at
its centre! This paradigm may help
to illustrate the problem of earth or
ground resistance which when high
will bring down the effective
transmitted power to very low
levels. It has been estimated that a
vertical quarter wave working
against a very poor ground (such as

Fig. 1 (a) The basic quarter wave
vertical antenna working against
ground.
(b) A top loaded vertical about Y4
wavelength long arranged as an
inverted 'L'. This type of antenna is
very good when the total length is
about % wavelength long.

<I/4x
so°

(c) A 'T' antenna. The top loading
sections are multi -wire to increase
their capacity and there is virtually
no radiation from them. The G5RV
with feeders strapped is a 'T'
antenna.
Id) Bottom loaded vertical. The coil's
ohmic resistance brings down the
efficiency.
(e) Top loading a vertical with a coil
and a 'capacity hat'.

<1,,)
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a single 3' earth rod) would only
radiate 1 or 2% of the applied
power!

Earthing Equals Efficiency

A vertical quarter wave anten-
na or any other Marconi antenna
system if tuned against perfect
ground can perform with almost
100% efficiency. Such an earth
system for the LF bands is beyond
the reach of most amateurs but the
judicious use of earthing plates,
radials - buried or above ground -
counterpoise wires or earth mats
will allow radiation efficiencies in
the order of 50-80%. Such effi-
ciencies represent a loss of
transmitted signal of 3dB or less
which in real terms means half of
one 'S' point. Prospective LF band
users should therefore pay con-
siderable attention to their earth
systems.

Another all-important factor in
the determination of radiation effi-
ciency is the radiation resistance of
the antenna. A full sized quarter
wave vertical has a radiation
resistance of around 36 ohms, but
a short and top loaded 1/16 wave
vertical will have a radiation
resistance of only 5 ohms. Shorter
loaded verticals will have even
lower values of radiation
resistance; for example, a top load-
ed 7 foot long antenna when used
on 1.8MHz will have a radiation
resistance of less than 0.3 ohms!

The radiation resistance is a

critical factor if high efficiency is

Fig 2 The relationship between
antenna radiation resistance, ohmic
resistance and earth resistance. The
aim is to have the radiation
resistance much greater than the
sum of the other two resistances.

RF POWER IS
EFFECTIVELY
ACROSS
R1 + R2+ R3

R1
ANTENNA
RADIATION
RESISTANCE

ANTENNA
R2 OHMIC

RESISTANCE

EARTH
RESISTANCE

sought when using a Marconi type
of antenna system, for this
resistance, the actual ohmic
resistance of the radiator and the
ground resistance are all effectively
in series (Fig. 2). For example, if the
radiation resistance of a top loaded
1/10 wavelength vertical was 10
ohms and its ohmic resistance, in-
cluding any loading coil, was 1

ohm; this together with an effec-
tive ground resistance of 1000
ohms would result in less than 1%
of the applied RF power being
radiated. Most of the power would
be dissipated in heating up the soil
surrounding the antenna!

To improve this antenna, the
ground resistance must be greatly
reduced. With effort and some ex-
pense it might be brought down to
5 ohms and this would raise the
antenna efficiency to more than
60%. An increase in radiated
power by a factor of 60 means an
increase in signal strength of three
'S' points - the S2 signal becomes
a readable S5!

Antenna Length and
Radiation Resistance

It is more convenient to refer to
antenna length in degrees rather
than as fractions of a wavelength.
A quarter wave antenna thus
becomes a 90 degree antenna; 1/8
wave = 45 degrees; 1/20
wave = 18 degrees and so on. If
antenna lengths in real linear terms
are needed, it is quite easy to
calculate such lengths using simple
arithmetic. For example, a quarter
wave (90 degrees) on 1.8MHz is
about 126 feet so 1 degree
represents a length of 1.4 feet.

The amateur who wants to put
out a big signal on the LF bands has
therefore to bring down his ground
resistance to as low a value as
possible and to use an antenna
which has as high a radiation
resistance as possible. 90 degree
verticals are easily achievable on
7MHz; but on 3.5 and 1.8MHz
they remain pipe dreams for most
of us who have to get along with
antenna supports no higher than
45 to 50 feet. Fortunately, even on
1.8MHz, where a 90 degree ver-
tical is 126 feet long, it is still
possible to top load much shorter
verticals and still achieve a

reasonable efficiency. Bottom load-
ed verticals must have a loading

coil at the base which is where the
maximum current and radiation is
located - such coils have high
ohmic resistance. Top loading
often involves no more than having
a top loading capacity and this con-
tributes nothing to the ohmic
resistance of the antenna. In this
article therefore I shall disregard
bottom loading designs although
they are of course essential for
mobile installations.

Assuming a perfect earth
(show me one!) a top loaded, 36
degree vertical theroretically has an
efficiency of about 60% of a 90
degree antenna. This represents a
loss of only 2dB and it means that a
50 foot top loaded vertical antenna
will give excellent results on top
band. Even when the vertical sec-
tion is brought down to 23
degrees, its efficiency only falls to
43% and will radiate signals just
3.6dB down on its big quarter
wave brother! On the 1.8MHz
band, a vertical just 32 feet long
will be less than 1 S point down on
the performance of a massive 126
footer.

Do not let yourself at this stage
become over -excited by these
figures for unfortunately they all
relate to the use of the so called
'perfect' earth, and every earth the
writer has come across has been
far from perfect. The 23 degree
antenna will have a radiation
resistance of around 5.5 ohms, so
a really low resistance ground
system is vital for good perfor-
mance. At this point it may be as
well to remind readers that an effi-
cient transmitting antenna is also
an efficient antenna for receiving.
On a good vertical it is possible to
copy DX which simply does not
seem to exist when using the pro-
verbial 'bit of wire'.

Earth Resistance

It is difficult to dig out (sorry!)
much information relating to earth
resistance and its measurement but
it is often much higher than we
assume. An average moist loam
(good garden soil) has a resistance
of about 6000 ohms/cm3. A metal
plate having an area of 100 cm2 in
such soil will reduce this to about
60 ohms but only at a distance of
1 cm from a similar plate. One metre
away, the resistance rises to 6000
ohms again! It has been discovered
by experiment (Messrs Doty, Trey

ID
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and Mills, QST February 1983)
that soil conductivity can vary by
as much as 7.5:1 within less than
10 feet. Furthermore, there are
considerable seasonal variations
linked with changes in temperature
and rainfall. It is just not good
enough to rely upon Mother Earth
to provide us with a ground
system.

Sea water, of course, is not far
removed from the 'perfect' earth
and it is generally some 2500 times
better than the soil found in city or
town residential areas. Fresh water
is only three times better than such
soil and is surprisingly of little use
as an earth. A stream running
through your plot will do little to
enhance your LF band signals,
although having the water table
near the surface of your garde- will
give you a better earth than that
found by the unfortunate individual
located up on chalk downs. Such
an improvement is however at best
just marginal.

So many of the amateurs that I
meet say they have a good earthing
arrangement. Further questioning
however often reveals that they are
using nothing more than a few
earth rods hammered down four or
five feet somewhere near the
shack. This kind of earthing to be
effective must present as great a
surface area to the soil as possible.
This would imply the use of large
diameter rods - for a rod presents
just one surface to the soil and a
rod one inch in diameter five feet
down will only have an effective
surface area of about 180 sq.
inches.

On the other hand an
aluminium plate measuring
2ft x 2ft will have both of its faces
touching the soil; each face having
an area of 576 sq. inches! It is a
good idea to invest in large metal
(preferably aluminium) plates and
arrange for them to be hammered
down edgewise into your soil and
all joined together with short thick
wires. These wires connecting the
plates must be of heavy gauge
aluminium wire (sold by Tandy) and
the use of aluminium nuts and bolts
(as used for greenhouses) will limit
electrolytic action and corrosion.
Dissimilar metals in contact and in
the presence of moisture and salts
(as found in soil) will encourage
electrolytic activity and actually
make 'batteries' from earthing rods
or plates.

Ibl

r GARDEN BOUNDARY

SHED OR
GREENHOUSE

Idl

Fig. 3 (a) Plan view of a vertical
antenna over a 'perfect' earth; in this
instance a circular metal plate having
a radius greater than 1/4 wavelength.
lbl A 28 wire radial arrangement. If
the radials are all longer than 1/4
wavelength this would be an
effective ground system. ,

lc) Six radials of differing lengths not
equally spaced. This would result in
a poor ground system and the
maximum radiation in the direction of

MAXIMUM
RADIATION

GARDEN BOUNDARY

the most radial wires.
Id) A practical radial arrangement
where the buried wires avoid garden
plots, paths etc. This is a fair
arrangement which would best be
supplemented by a counterpoise
running along and round the
boundary of the garden.
le) A similar arrangement but with
the radials inter -connected in the
form of a grid. This is a more
effective system than Id).

Radials and
Counterpoises

Buried radial wires which run
out on or below the surface of the
ground will help to reduce ground
resistance. Such wires (Fig. 3)
need not be cut to any particular
length, but should preferably be
longer than a 3/4 wavelength and at
least Ye wavelength long at the
operating frequency.

They do not have to fan out
radially, they can be arranged to fit
into the available space. The writer
has a long rectangular garden and
his buried radials zig-zag around in
many directions to avoid vegetable
plots, paths and the like. Some
were laid out on the ground before
their 'burial' and had additional
cross wires soldered to them mak-
ing a kind of 'grid' or spider web ar-
rangement. The edge of a spade is
used to make slots just two or three
inches deep for the wires. Insulated
wires are the best for they retard
corrosion and increase the effective
life of the system. One authority
has stated that when using vertical

antennas between 22 and 90
degrees in length in conjunction
with up to 15 buried wires, the
ground resistance will lie between
5 and 30 ohms. Some fanatics
have been known to have put down
as many as 250 radials!

Counterpoise systems are very
effective and are in fact better than
buried radial wires, but they are
difficult to set up in most urban
situations. Who wants a garden fes-
tooned with a 'cat's cradle' of
wires just three or four feet above
the surface? Most amateurs cer-
tainly don't and their partners
would probably walk out if such an
arrangement was installed. A com-
promise but a less effective method
involves the running of an assort-
ment of wires all around one's
property; by walls, hedges, fences
etc. Such wires ought to be non -
resonant at any frequency to be
used and should all connect at the
antenna base, from where addi-
tional stout earthing wire can be
run back to the operating position.
The problem which arises when
similar wires are run into a hedge a
few feet above the ground is
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avoiding them when the annual
clipping season arrives. Twice this
summer your's truly has had to run
out his extended mains lead and
solder up the ends of snipped
counterpoise wires!

Earth Mats

It was amusing to read
amongst several 'Specimen RAE
Questions' recently, one relating to
earth systems. One of the answers
presented was that a good earth
was " an earth mat made
from woven fibreglass". The use of
the word 'mat' may mislead
newcomers to the hobby - an
earth mat is nothing more than a
close mesh of conductor wires laid
on the ground or buried just below
the surface. The effectiveness of
earth mats can be judged from the
fact that all broadcast stations on
LF employ huge mats made from
thick copper conductors. These
often cover acres of ground and
can result in an almost 'perfect'
earth.

Recently, G3BDQ has ex-
perimented with a small earth mat
and by 'forking out' a few pounds
for a roll of galvanised iron 'chicken
wire' from the local DIY store has
been able to discover the value or
otherwise of this idea. The roll of
1.5 metre wide 10 metre long 1

inch mesh wire was laid on the
lawn surface, after first giving the
grass as close a cut as possible in
this area. It was pegged down with
home-brew 'U' shaped galvanised
wires which were bent like the old-
time hairpins. Four stout copper
connecting wires were soldered at
four points along one end of the
mat as shown in Fig. 4 and these
were connected to the chief earth
point adjacent to the foot of the
vertical section of the antenna. By
keeping the petrol mower (rotary)
away from the mat area for a few
weeks there was no damage to
earth mat, lawn or mower when the
first 'cut' was made. Two months
later the mat had vanished! Even-
tually worm action will actually
bury the earth mat. (Archaeologists
use worm burial depths as a

measure in calculating the age of
dug up ancient artifacts.)

The earth mat has seemingly
improved the antenna system and
before the end of the grass growing
season at least two more rolls of
'chicken wire' will be added to run

I4 1m m, ''''''''cr. ...,,,,v,
liff/ /

"7"

Fig. 4 A practical earth mat made
with 'chicken wire'. Four stout wires
connect the mat to point B on the
earth post A. All the other station
radials etc. would also connect to
the earth post. The 'U' shaped
anchor pins are made from 2mm

4,.

APPROX

"U" SHAPED
ANCHOR PIN

galvanised iron wire and can be
hammered in around the edges of the
earth mat every foot or so. Some
may also be used within the area of
the mat. Such earth mats 'vanish'
very quickly when laid on grass.

away from the antenna base in

different directions. If only one
direction of 'run' is used for radials,
earth mats or whatever, the max-
imum radiation will tend to be along
the direction of such ground wires.
This may sometimes be an advan-
tage, but for all-round DX work an
earth system must go out in all
directions.

Multi -band Trapped
Verticals

Antennas needing a good low
resistance earth system have
already been listed, and to this list
must be added the commercially
made trapped verticals. Without a
really low resistance ground ar-
rangement, such antennas perform
miserably even when a quarter
wave radials are set out. This may
be the reason why similar antennas
have gained such a poor reputation
and why so many are offered
second hand in the amateur
magazines.

The writer has an 18AVT five
band trapped vertical as a second
or 'stand-by' antenna. Although it
is badly screened by houses some
twenty feet away and only posi-
tioned a foot or so above ground,
its performance is only 1 to 2 S
points down on the big 50 foot top
loaded vertical main station anten-
na. This is due entirely to its being
connected to the station ground
system which is very extensive.
Even with the best ground system,
however, these antennas have a
narrow bandwidth on 7 and
especially 3.5MHz where only

about 20kHz is really usable.

DX Working on LF

When arranging for a good
earth system, one can never attain
the ultimate and the addition of
more and more buried or elevated
wires will always improve things.
Some of the top DX'ers on 1.8MHz
have enormous ground systems. A
swedish amateur uses 26km in
total of buried radials and in the
USA some amateurs can better
this! A Californian station worked
on 160 metres states on his QSL
card that he has more than 30
miles of earth wires! There will be
the factor of diminishing returns
and it is doubtful whether signal
levels from a station with 3 miles of
radials would become noticeably
stronger were he to double the ex-
tent of his earthing arrangements.
Perhaps it might be better to rent or
buy an old 'tub' and anchor the sta-
tion a mile or so out to sea!

Wherever you may live and
however small your garden plot
seems to be, your earthing ar-
rangements can be improved. The
low angles of radiation needed for
long distance communication on
the LF bands can only be realised
by the use of vertically polarised
radiation from a Marconi type
antenna - unless of course you
happen to have a few 200 foot
masts available to allow you to str-
ing up some top band dipoles! DX
has been worked with dipoles only
50 feet above ground but at this
height (lower than t/8 wavelength)
much of the power is being radiated
almost vertically.
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Your at -a -glance guide to what's happening around the clubs, on the air and in
general radio -wise.

1 Nov W Kent ARS: club expedition video and slide
show.
Coventry ARS: film show.
Radio Society of Harrow: Astronomy for
Amateurs by G4ZES.
Clifton ARS: club meeting.
Maltby ARS: amateur radio open forum.
Maidstone YMCA Sportscentre ARS: natter
night.
Ayr Amateur Radio Group: At home to
visitors. The meeting place is Wellington
Leisure Centre, Wellington Square, Ayr.

4 Nov Horndean DARC: Constructional Techniques
by G4JX0.
Basingstoke ARC: Constructors Competition.
Alyn and Deeside ARS: Bonfire and Bar -be-

cue d & w.
Braintree DARS: informal.
Worcester DARC: AMSAT by G4BBR.
Chester DRS: Quiz at Ellesmere Port Club.
Derwentside ARC: meets every Monday at
Consett Association Football Club, Bellevue
Park, Consett starting at 7.30pm.
Welwyn Hatfield ARC: informal night
workshop.
Southdown ARS: Weather Satellites by
G8FCD.
Todmorden DARS: BT Talk.
Morecambe Bay ARS: Morse Class.

5 Nov E Lancashire ARC: home construction night.
Dartford Heath DFC: pre hunt meeting.
Bury RS: informal.
Chichester DARC: club meeting.
Wolverhampton ARS: natter night and night
on the air.
Rugby ATS: Fireworks and bar -be -cue.

6 Nov Wirral ARS: Chairman's night.
Exmouth ARC: meeting.
Fareham DARC: Circular Polarisation for
VHF/UHF by G6XHB.
Telford DARS: Microwaves by G8MWR.
Mirfield RC: meets every Wednesday at the
Community Centre, Yockleton Rd,
Birmingham.
White Rose ARS: natter night.

7 Nov Preston ARS: Trains by Anthony Stevenson.
Meirion ARS: 'Eye of the Wind' Maritime
venture by Rod James of Fairbourne.
Shefford DARS: UOSAT update by G4PSO.
Abergavenny and Nevill Hall ARC: meets
every Thursday.
Pontefract DARS: Computer evening.

8 Nov Bromsgrove DARC: meeting.
Coventry ARS: sausage and mash supper.
Radio Society of Harrow: activity night on top
band.
Clifton ARS: club meeting.
Dunstable Downs RC: Receiver Design by
G3OSS.
Maltby ARS: Smoke Detectors by G4BVV.
Maidstone YMCA Sportscentre ARS:
Conversion of CB rigs to 10m by G4XRH.

10 Nov Dartford Heath DFC: DF hunt.
11 Nov Morecambe Bay ARS: RTTY Mailbox by

G 1 GRP. The club meets in the Cauken
Luneside Engineering Company, Mill Lane,
Halton near Lancaster at 7.30pm.

12 Nov Reading DARC: Smith Charts and the Radio
Amateur by G3RZP.
Worksop ARS: Ham Radio in the early days
by G3AUZ.
Bury RS: Bert Donn, G3XSN, regional rep of
RSGB.
Dorking DRS: informal, at Star and Garter
Hotel.
Chester DRS: Radio Astronomy by Dr
Spencer from Jodrell Bank.
Wolverhampton ARS: discussion night.

13 Nov Three Counties ARC: Victorian Micro Waves
by Badger, G3SSI.
Fareham DARC: natter night on the air.
Farnborough DRS: AGM.
Telford DARS: Medium wave DXing by
G6PZZ.
White Rose ARS: Technical Topics for
Beginners G3 TDZ.

14 Nov Shefford DARS: Static - The Shocking
Truth, G6RHL,
Pontefract DARS: 2m antenna project.

15 Nov Radio Society of Harrow: BBC World Service
by a Spokesman.
Clifton ARS: club meeting.
Maltby ARS: Three in a row - lectures.
Maidstone YMCA Sportscentre ARS: natter
night.
Ayr ARG: Computer Use by GM4HCO.

1 6 Nov Crawley ARC: junk sale/bring and buy.
18 Nov Alyn and Deeside ARS: D and W.

Welwyn Hatfield ARC: projects evening.
Todmorden DARS: chat night.
Morecambe Bay ARS: morse class.
Braintree DARS: junk sale.

19 Nov Midland ARS: surplus sale.
Chester DRS: RAYNET and CARES.
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Wolverhampton ARS: Aerial Circus and
Secret Listeners videos.
Biggin Hill ARC: The work of the RIS.
Bury RS: informal.

20 Nov Wirral ARS: debate.
Exmouth ARC: meeting.
Fareham DARC: A Commercial Receiver by
G4/TF.
Worcester DARC: informal.
Kingston DARS: meeting at 3 Berrylands
Road, Surbiton.
Telford DARS: Sweden by G3/MP and
activity night - project 90 by G6XUF.
White Rose ARS: natter night.

21 Nov Preston ARS: Motor Sport by G4PLB.
Shefford DARS: natter night.
Chichester DARC: meeting.

22 Nov Radio Society of Harrow: activity night.
Clifton ARS: club meeting.
Maltby ARS: video.
Maidstone YMCA Sportscentre ARS: junk
sale.
Pontefract DARS: Celidh and supper.

24 Nov Wolverhampton ARS: 144MHz DF hunt.
Carmarthen ARS: rally at St Peter's Civic
Hall, Nott Square, Carmarthen 10.30 till
5.00pm. Usual trade and specialist stands.
Talk in on S22. Free parking. Further details:
GW3GUE. 026 783 460.

25 Nov Morecambe Bay ARS: RTTY.
26 Nov E Lancashire ARC: informal.

Reading DARC: constructional contest.
Worksop ARS: memorial cup night.
Chester DRS: meeting.
Wolverhampton ARS: night on the air.
Bury RS: informal.
Dorking DRS: junk sale.
Verulam ARS: Digital Filters by G8FUL.

27 Nov Three Counties ARC: Amateur Radio Awards
by Mike Matthews G3JFF.
Fareham DARC: natter night on the air.
Farnborough DRS: Chairman's evening.
White Rose ARS: W5LFL Shuttle Mission
video.

28 Nov Greater Peterborough ARC: Electromagnetic
compatibility by G3HCO.
Shefford DARS: Software Protection by
G8PTP.

29 Nov W Kent ARS: meeting.
Radio Society of Harrow: junk sale.
Clifton ARS: club meeting.
Maltby ARS: Meteor Scatter by G60 YL.
Maidstone YMCA Sportscentre ARS: natter
night.
Ayr ARG: Fables and Fancies GM4RSJ.

2 Dec Basingstoke ARC: Christmas Social.
Alyn and Deeside ARS: D and W.
Worcester DARC: Resonance by G3LBS.
Derwentside ARC: meets every Monday from
7.30pm at the Consett Association Football
Club, Bellevue Park, Consett.
Welwyn Hatfield ARC: AGM.
Southdown ARS: Proposed ATV repeater for
E Sussex.
Todmorden DARS: Christmas Social.
Morecambe Bay ARS: morse class.
Braintree DARS: informal.

3 Dec E Lancashire ARC: AGM.
Dartford Heath DFC: pre hunt meeting.
Chichester DARC: meeting.
Bury RS: informal.
Wolverhampton ARS: junk and surplus sale.

4 Dec

5 Dec

6 Dec

7 Dec
8 Dec
9 Dec

10 Dec

11 Dec

12 Dec

13 Dec

Rugby ATS: Leicestershire Repeater Group
talk.
Wirral ARS: Christmas party.
Exmouth ARC: meeting.
Fareham DARC: Video and Electronics by
G4XJF.
Telford DARS: natter night.
White Rose ARS: junk sale.
Preston ARS: Ta/k by G3KCC.
Meirion ARS: Christmas dinner at the
Dolserau Hall Hotel, Dolgellau.
Shefford DARS: junk sale.
Abergavenny and Nevill Hall ARC: meets
every Thursday.
W Kent ARS: club annual dinner.
Radio Society of Harrow: activity night on
80m.
Maltby ARS: computer night.
Maidstone YMCA Sportscentre ARS:
construction contest.
Clifton ARS: meeting.
Three Counties ARC: Christmas party.
Dartford Heath DFC: DF hunt.
Morecambe Bay ARS: Visit to police Wireless
Workshop at Hutton.
Chester DRS: construction contest.
Reading DARC: AGM.
Dorking DRS: informal.
Worksop ARS: club quiz night.
Bury RS: AGM.
Wolverhampton ARS: committee meeting.
Three Counties ARC: quiz night.
Fareham DARC: natter night on the air.
Farnborough DRS: Christmas social.
Telford DARS: Club Project - Building a
GDO.
White Rose ARS: AFS briefing.
Shefford DARS: constructor's contest.
Greater Peterborough ARC: social evening
venue to be announced.
W Kent ARS: meeting.
Radio Society of Harrow: Radio and
Computing.
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16 Dec

17 Dec

18 Dec

Maltby ARS: Christmas junk sale.
Maidstone YMCA Sportscentre ARS: natter
night.
Ayr ARG: RSGB video films.
Clifton ARS: meeting.
Alyn and Deeside ARS: Christmas party.
Welwyn Hatfield ARC: informal/workshop
night.
Todmorden DARS: chat night.
Morecambe Bay ARS: hot pot supper.
Braintree DARS: Christmas party.
Chester DRS: Christmas party.
Dartford Heath DFC: EGM.
Reading DARC: Christmas social evening.
Biggin Hill ARC: junk sale.
Bury RS: informal.
Wolverhampton ARS: social evening.
Rugby ATS: Christmas meeting.
Wirral ARS: no meeting.
Hastings ERC: Christmas social.
Exmouth ARC: meeting.
Fareham DARC: The GDO and its Use by
G4ITF.

19 Dec

20 Dec

28 Dec

Kingston DARS: meeting at Alfriston, 3
Berrylands Rd, Surbiton.
Telford DARS: club project.
White Rose ARS: natter night.
Shefford DRS: social evening.
Chichester DARC: Annual Christmas social
evening.
Worksop ARS: Christmas disco.
Radio Society of Harrow: Grand Christmas
social.
Maltby ARS: social.
Telford DARS: Christmas social.
Maidstone YMCA Sportscentre ARS: social
evening.
Clifton ARS: meeting.
Shefford DARS: Chairman's social evening
and presentation of awards.

Will club secretaries please note that the deadline for the
February segment of Radio Tomorrow (covering radio
activities from 1st January 1986 to 1st March 19861Is 23rd
November.

Loughton DARS G6FWT 01-508 7190
Contacts Maidenhead DARC John 0628 28463

Maidstone YMCA SiC ARS G4AYD 0622 29462
Abergavenny & NH ARC GW4XQH 0873 4655 Maltby ARS Ian Abel 0709 814911
Alyn and Deeside ARS GW4RKX 0244 660066 Medway ARTS Tony 0634 363960
Axe Vale ARC Bob 029 74 5282 Midland ARS G8BHE 021382 0086
Ayr ARG GM3THI Ayr 42313 Mid Sussex ARS G1FRF 0791 82937
Barking RES R. Woodberry 01 594 4009 Mid Ulster ARC DF Campbell 0762 42620
Bath DARC G4UMN Frome 63939 Mid Warwickshire ARS G4TIL Southam 4765
Basingstoke ARC Dave 07356 5185 Morecombe Bay ARS G3PER Heysham 52659
Biggin Hill ARC GOAMP 0689 57848 N. Cornwall RS J. West 0288 4916
Braintree RS G6 CJA 0376 45058 N. Staffs ARS G6MLI 0782 332657
Brighton DARS Peter 0273 607737 N. Wakefield RC S. Thompson 0532 536633
Bristol ARC G4YOC Bitton 4116 Newbury DARS G3VOW 0635 43048
Bury RS G1PKO 061 764 5018 Oswestry DARC Brian 0691 831023
Cambridge DARC D. Wilcox 0954 50597 Pontefract DARS GOAAO 0977 43101
Cheshunt DARC Roger Frisby 0992 464795 Preston ARS George 0772 718175
Chester DRS Alan 0244 40055 Reading DARC Chris Reading 471 761

Chichester DARC C. Bryan 0243 789587 Rhyl DARC GW1AKT Nantglyn 469
Clifton ARS RA Hinton 01 301 1864 Shefford DRS G4PSO Hitchin 57946
Coventry ARS R. Tew 0203 73999 S. Bristol ARS Len Baker 0272 834282
Dartford Heath DFC Pete 0322 84467 S. Lakeland ARS Dave 0229 54982
Denby Dale DARS G3SDY 0484 602905 S. Manchester ARC Dave Holland 061 973 1837
Derwentside ARC G1AAJ 0207 520477 Southdown ARS P. Henly 0323 763123
Donegal ARC EI3BOB 074 57155 Stockton DARS John Walker 0642 582578
Droitwich DARC G4HFP 0299 33818 Stowmarket DARS M. Goodrum 0449 676288
Dudley ARC John 0384 278300 St. Helens DARC A. Riley 051 430 9227
Dunstable Downs RC Phill Morris 0582 607623 Swale ARC B. Hancock 0795 873147
East Kent RS Stuart 0227 68913 Telford DARS Tom Crosbie 0952 597506
East Lancashire ARC Stuart 0254 887385 Three Counties ARC R. Hodgson 0428 77368
Edgware DARS John 01 306 4342 Tiverton (SW) RC G. Draper 03634 235
Exeter ARS Roger Tipper 0392 68065 Todmorden DARS Mr Gamble 070 681 2494
Fareham DARC Brian 0329 234904 V White Horse ARS Ian White Abingdon 31 559

Farnborough DRS Mr Taylor 0252 837581 Verulam ARC Secretary St Albans 59318
Fylde RS PRO 0253 737680 WACRAL G5NPM 0795 873147
Galashiels DARS GM3DAR 0896 56027 Wakefield DRS G8PBE 0924 378727
G. Peterborough ARC Frank 0733 231848 Welland Valley ARS J. Day 0858 32109
Halifax DARS D Moss 0422 202306 Welwyn Hatfield ARC Dave 07073 26138
Harrow RS Dave Atkins 0923 779942 West Kent ARS B. Guinnessy 0892 32877
Hastings ERC Dave Shirley 0424 420608 Westmorland RS G. Chapman 0539 28491
Haverhill OARS Rob Proctor 0787 281359 White Rose ARS G4YEK 0423 884481
Hornsea ARC Norman 0262 73635 Willenhall ARS G4LWI 0902 782036
Horsham ARC Pete Head 0403 64580 Wirral ARS Cedric 051 625 7311
Inverness ARC Brian 0463 242463 Wirral DARC Gerry Scott 051 630 1393
Kidderminster DARS Tony 0562 751584 Wolverhampton ARS Keith 0902 24870
Kingston DARS G3ODH Epsom 26005 Worcester DARC D. Batchelor 0905 641733
Leighton Linslade RC Pete Brazier 052 523 270 Worthing DARC Roy 0903 208752
Loughborough ARC Philip 0509 412043 308 ARC (Surbiton) Dave Davis 01 399 5487
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WATE1i-S
DTANTON

ELECTRONICS
WELZ PUT 'PEP" INTO VSWR METERS

ALL
MAIL ORDER
TO -

SIT22ChS) 1 8-200mHz 2/20/200w E59.00
SR4201S1140-525mHz 4/20,200w £99.00
SP122(S) 14-80rnlit 2/20/200k. £79.00
5P22510) 1.13-1901ne0 5/15/150w 099.00
SP426(D1140-525m11z 5/15/150*091.00
S = single meter D = duel meter

For a long time Its been !nameable for the amateur to measure the pep output without recourse to an
oscIlloecou which Is not the cheapest of Items these days. This means that most SSIS °ureters can never
be sure exactly what power their rigs we generating In these days of Nigh technology rigs, the seems
sons... ironical \Vele hare changed all that. Their new range or meters *thread either RMS or PEP and
yet the prices are Incredibly cheap The pep circuitry requires an external 12v DC supply and the also
powers LED's and the back lighted meters. A rather nice touch is the removable sensor e the rear so that
the meter may be used several feet from the cull line. A VSWR e really a once only purchase so donl
accept second best when for a very reasonable figure you can have the best.

NEW AOR 2002 SCANNER

The new AOR2002 receiver covers 25-550mHr and 800 -130OrnHx
The much improved keybOard together with rotary tuning knob puts
this receiver in a class of its own. Also included is LED -S" meter and
computer interface socket Now you can monitor both CB 27mHz and
930mHz bands plus 50rnHr.70mHx.144mHx.4.32mHr and 1296mHr
amateur bands Each unit is tested to spec before despatch and
carries our own 12 month warranty.

Main agents for all leading
amateur equipment

,PROVED

TRi0
\*.DEALER1111111li

Lau FDK
AUTHORISED

IC OM
DEAL ER

Serving amateurs and listeners
from London and the East of England

UK CONFIDENTIAL FREQUENCY LIST
're first print run sold out in lust 4 week sl This publication is a must for all UK shortwave listeners It contains
intor mettOn that no serious listener should be wrthout Listed are details not normally available to the public
of frequencies used bye wide range of services Ay well as seom general information the main body of the
publication contains a comprehensive list of non -broadcast stations such as Military. Air. Navy. Marine,
Embassy, ever details of station, whose whereabouts are still a mystery, In addition there is a comprerien
sue list of broadcast staboen with tunes and trequeoCtes of all the broadcasts in English This publication
will urtainly have you burning the recInght oil Only a fraction lo the price or some overseas publications
and written with the UK listener in mind £4.95 + 50p P&P

NEW EDITION VHF/UHFAIRBAND FREQUENCY LIST
This unique frequency manual nas hunt beer updated and contains so., more information No other
publication at anywhere near this price Contains so much information about Military and Civil frequencies.
Nearly 2000 copies of the Original were sold ir 3 months and much of the information has come from lis-
teners we h a wealth of experience It you are inferasted in VHF/UHF air communications whether it be RAF.
USAF, NAVAL, MOD. CIVIL of even the RED ARROWS channel. you mush have a copy of this. We have a
tended print run for this so get your order in today £3.95 + 40p P&P

HF OCEANIC AIRBAND SUPPLEMENT
Yet another super !Mks publication that hail put together a host Of information Concerned wen HF air com-
munications. it you thought that air communications was restricted to the VHF bands then you're wrong! T he
short wave spectrum is crowded with air communications it you know where to listen, And that's lust what
this publication telLs you. Hear Concorde crossing the Atlantic, the wOrld's airliners talking back to base, the
Search and rescue helicopters at work etc. etc. it's all there ate very reasonable price plus information on
general air communications on the HF bands. £1.95 + 30p P&P

SCANNER OPERATORS' GUIDE TO THE
VHF/UHF SPECTRUM

NEW!
11 you re one of the many new owners or a scanning receiver and are not sure where to listen then this is for
you. Only tuft published and covering the range or 27 to 1300mHz it provides details of frequencies that the
various 30,00O3 operate on. Fascinating reading tor the Student of the radio spectrum rt will put you at a
tremendous advantage to those who lust 'rumble about in the dirk' At this price can you afford not to have a
copy beside yoc £3.95 + 50p P&P

£1000 instant credit
Details upon request

VISA

ALL MAIL
ORDER TO:- 18/20 Main Rd, Hockley, Essex.

Tel: (0702) 206835-204965
12 North St, Hornchurch, Essex.
Tel: (04024) 44765

KW TEN-TEC
CORSAIR II

NO FRILLS, "GIMMICKS", OR UNUSED
FACILITIES - FOR THE SERIOUS PHONE/CW

OPERATOR WHO WANTS THE LOWEST
NOISE, CLEANEST AND MOST SELECTIVE

AMATEUR hf TRANSCEIVER ON THE
WORLD MARKET.

Other KW -TEN TEC winners
The ARGOSY II phone/ cw transceiver
The CENTURY 22 cw only transceiver

WRITE OR PHONE FOR DETAILS

KW TEN-TEC LTD
Vanguard Works, Jenkins Dale, Chatham, Kent, ME4 5RT

Tel: 0634 815173

MON-SAT 9-5. E/C WEDNESDAY

I ARE YOU PAYING
MUCH?

ESE

.5.4

K
KENPRO

A SIGN OF
TECHNICAL EXCELLENCE

Ensure quality, reliability service back-up,
without the need to pay the usual high price of
other similar products.
KENPRO has the answers, and for a limited
period our special introductory price
includes a FREE CHARGER.

KT200EE VHF Transceiver 140-150MHz
- £169 + £5.00 p&p

KT400EE UHF Transceiver. 430-440MHz
- £189 + £5.00 p&p

Standard accessories, nicad pack - flexible
antenna - ear phone - hand strap - belt
suspender.
Full UK specification, tone -repeater shift-ect.

Optional accessories
KTSMI speaker mic. £19.50
KTBMC mobile charger lead £4.50
KTLC leather case £7.50
KTBP(H) Hi -power ni-cad pack (3w) £33.00

Appointed UK distributors of KENPRO
transceivers. Full factory and spares back-up.

HI-TEC kIJORLIDUCE LiMITEO
importers I eporter, and Oisthbutors of Sher hst

,

584 HAGLEY RD WEST,
OLDBURY, QUINTON, BIRMINGHAM B68 OBS

TELEX: 334303G - TXAGWM
Tel. 021-421 6001

TRADE ENQUIRIES Instant Finance/HP/Personal Loan
WELCOME Written details upon request.
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Fug
On Fone!

If you are a regular reader of HRT,
you may have seen details of our
'Straight Key Evening' that took
place back in May. We promised
then we would sponsor a phone
contest along similar lines, with
operation skill rather than brute
force the essential commodity, and
plenty of fun to be had by all.

For the DX or contest phone
operator seeking the maximum
amount of 'punch' and readability
from their signal, the use of some
form of speech processing device
has become almost essential.
These fall into two categories: RF
or AF processing, referring to
whether the processing is carried
out at the same (voices) frequen-
cies (AF) or at a higher frequency
(RF). Without going into the com-
plexities -- well covered in an arti-
cle by Richard Lamont, G4DYA, in
September '83 HRT -- both have
'fors' and 'againsts'.

Processed 'P's and 'Q's?

RF processing in general re
quires a good quality crystal filter in
the processor and reasonably com-
plex circuitry and, in consequence,
is expensive in comparison with AF
processing. AF processors, often
using a single VOGAD (voice
operated gain adjusting device), are
easy to build but are often poorly
adjusted and used partly because
of their apparent simplicity. The
possible improvement in signal
strength and 'talk power' with AF
processing is less than with the RF
type and increased signal strength
is often at the expense of readabili-
ty. Most of us active on the air have
had at least one embarrassing con-
tact when the other station proudly
puts their new AF processor in cir-
cuit and promptly disappears in a
welter of distortion!

In the last year, a new process-
ing device has come onto the
market from Heil, the company
formed by American professional

sound engineer Bob Heil, K9EID,
who has been sound manager for
such diverse people as Billy
Graham and The Who.

The Heil Theory

Heil and his engineers reported-
ly spent two years analysing SSB
signals on the 160, 80, 40 and
20m bands, with audio spectrum
analysing equipment. According to

To win the HRT/Verulam
2m/160m phone contest,

you need brains not
QRO. There are suitable

prizes to be won and fun
to be had, says G3ZZD.

ear
an article in 'Radiosporting'
magazine by Bob Heil in April, they
discovered that "almost 70% of
SSB signals on the air today have
very little, if any, audio response
above 1 800Hz. Most of these have
a huge peak of + 10 to 1 2dB at
500Hz and lower that ends up giv-
ing an audio response with a slight
rise at the top for that added punch
and clarity so vital to cutting
through pileups".

THE HRT/VERULAM "CLUBS" CONTEST 1985 RULES.

WHEN:
Section 1: 2000gmt-0000gmt Saturday 16th November, 1985.
Section 2: 0900gmt-1300gmt Sunday 24th November, 1985.

ELIGIBLE ENTRANTS:
The contest is open to all licensed amateurs and short wave listeners. Portable,
mobile and fixed stations may take part.

CONTACTS:
SSB, AM or CW.
Section 1: 1900-1990 kHz.
Section 2: 144.150-144.400 MHz.
Exchange: RS, serial number (commencing 0011, name of your club any)'
and "club station")only if you are operating with the Club's callsign.)
' Members of more than one club should use the name of one club throughout.
A club name should be as brief as possible - eg Ainsdale, not Ainsdale and
District Radio Society.

SCORING:
3 points per contact.
A bonus of 5 points for the first member worked from each new club.
A bonus of 50 points for contact with the Verulam Club Station G3VER.
A bonus of 25 points for any station using their club callsign.

LOGS:
Logs must include GMT, callsign of station worked, RS/serial number sent, RS/
serial number received, club name received, (if any), bonus leg 5, 25, or 501,
and points claimed leg 31.
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VERULAM
,ikr4A.TI,AIR

RA1110 CUT
k 'CLUBS' COW.

Heil believes that conventional
audio processors "do very little to
that frequency response curve"
and add distortion because many
produce very high outputs which
over -load the microphone preamps
of SSB transceivers. His response
was to produce a 'microphone
equaliser', the Heil EQ300 based
upon studio engineering techni-
ques, that could be adjusted with a
variety of microphones and
transceivers, to give the ideal
response mentioned above.

Heil thought that not only was
talk power being lost through poor
use of audio bandwidth - most
SSB transceiver filters are at least
21kHz wide -- and poor audio

quality, but that good audio quality
could sometimes beat sheer brute
RF power in a pile up. In the article
in 'Radiosporting', Heil details how
an EQ300 equalised 100W com-
peted and even beat a 2kW un-
equalised station in DX pileups, from
side by side locations and identical
antennas. When one DX station
was asked why he answered the
equalised station first, he is
reported to have replied "I could
understand what you said better
than any other on the fre-
quency."

The Prizes
Whetted your appetite to try

one? If you'd like to go along to

ENTRIES:
It would be appreciated if entrants could use standard RSGB contest logsheets,
but any similar format will be acceptable. Each entry must contain a cover
sheet stating the station address, the entrants address (if different), equipment
used, and a signed declaration that the rules and spirit of the contest and the

terms of the entrants licence conditions were observed.
Entries should be addressed to

Mrs H. Claytonsmith, G4JKS.
115 Marshalwick Lane,
St. Albans,
Herts., ALI 4UU.
Tel. St Albans 10727) 59318.

and postmarked not later than 9th December, together with an SAE if results

required by post.

SWL ENTRIES:
Scoring will be the same as for the transmitting section, but the following dif-
ferences should be noted:
a. Only contacts made by stations taking part in the transmitting sections of the
contest will count for points.
b. Logs must include GMT, callsign of station heard, report, serial number and
club name sent by station heard, callsign of station being worked and points
claimed. A particular station must only appear once in the "station heard" col-

umn.

AWARDS:
Specially endorsed certificates in addition to the aforesaid prizes (see nearby)
will be awarded to the top 3 individual entries, and to the leading club station
entry in each contest section. There will also be a certificate for the leading
Verulam contestant.

Amcomm Services in Northolt
Road, South Harrow, UK importer
of Heil products, they'll be
delighted to show the Heil EQ300
off to you. Like the idea, but are
short of cash? You can always win
one in our contest!

We thought that offering some
'hifi' quality accessories would be a
nice touch in a fone contest and the
Heil equipment seemed mouth-
watering and eminently suitable to
the editor. Thanks to the generosity
of Alec, G5VS, owner of Amcomm
Services, we not only have an
EQ300 microphone equaliser to
give away to the winner of the 2m
section but a superb Heil HM5 desk
microphone worth £60 for the win-
ner of the 160m section - you,
too, can sound like Alvar Liddell.

Anyone sending in an entry to
the address below will be eligible
for a prize draw for the Rolls Royce
of hand microphones, the Heil
MM5, worth £37.

Whether you're a club station
or single operator station, you can
enter the contest. If you're the
former, when participating in the
contest you should indicate this
(see the rules) for you are worth 25
points to other stations. This is
where brains not brawn comes in

club stations are worth five
times the points of a single operator
and well worth the time spent seek-
ing them out!

We are not excluding SWL
members from all this generosity
either. The winning entrant will
receive a memento bundle of
goodies from the HRT offices.

Read the rules nearby carefully
and we hope to see you on the air.
Good luck!
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wooden Tower
Bottom Section

1. Clamp together two 12' lengths of timber (strings) and
measuring every 6" from the bottom along a centre line,
drill a 1/4" hole through both pieces of timber. Remember
that the holes must be kept in line to accept the 23 dowel
rods.
2. Lay the two timbers parallel on the ground ensuring they
are approximately 5 5/8" apart. Insert, screw and glue the
top and bottom Y4 " dowels. Measuring 19" from the
bottom, screw and glue the first 5 %" spacer into position
on the face of the timbers. Measure from the top of this
spacer a further 19" and screw and glue the next spacer
into position. Repeat for the remaining four spacers.
3. Insert, screw and glue the remaining 21 dowels.
4. Make the steel or aluminium guides for the head of the
bottom section as shown in insets A or B. These should
then be screwed to the head as per the plan view (inset C).

5. Measure 2'9" down from the head and drill a 1/4" hole
through each timber in line with each other. This is to take
the 7" by 1/4" dia threaded steel rod which is the support
for the top (extending) section. Insert the rod and secure
with washers and nuts.

HEAD

1

19"

0

O

0

O

0

0

0

BOTTOM
it 2"

Fig 2 Side view

5 5/8" x 3" is 'A"
'Pews

Metal guide
lsee insert Al

4- dowel spaced every
6" along entire length

Not to scale

6 wooden bracing timbers
equidistant along face of
bottom section
Sire 5 5/8" '4"

'A" hole with
I4" dowel it
5 5/8" long

fitted

12' 2 1"
side timber Istrings/

Fig 1 Enlarged view

Clearance for No.8
wood screws
'4" from edge

INSET A

Leading and trailing edge
tiled to allow smooth
running of top extending
Section

Alternative method for metal
straps using wooden window
straps not so strong but
ef f ectiv e

Clearance holes

No.8 screws

5/16'

Oished if possible

1/16 4-- \II- 3' -0\
INSET B

2 9"

1.4"

1_ '4- dowels

.111
Meal qUICiet

No .B screws

1E1

(sae C 64

2" is 1"
separator

111111

Separator

-Oh

1 3 5 8 I

Fig 3 Front view

threaded rod
1 0111

threaded rod
0111

described
laser

ig. 4a Front view Fig. 4b Side view

Dowel

Fig. 4c Third angle projection
showing wooden spacer position

Sparer

Dowel

Metal guide

INSET C Plan view of head

Top Section
1. Repeat instruction 1 above.
2. Insert, screw and glue all 23 dowels.
3. Taking two 1 3/4" separators, place them below the first
dowel. Glue and screw into position. Note that unlike the
bottom section (where the spacers are fixed to the face of
the timbers) the separators go between the timbers.
4. Taking three more separators insert them above the top
most dowel. Glue and screw into position (the top one will
protrude about '/8" I. These are for securing the wooden
pole to the structure, which will be fitted after fitting the
two sections together.
5. Insert and fix on separator 6' from the bottom and the
remaining two 3' either side of this centre one.
6. Construct the metal shoe as in insets D or E and secure it
to the two separators at the bottom.

Putting It Together
1. Place the head of the top section through the metal
guides at the head of the bottom section, ensuring that the
metal support shoe is the correct way round (see Fig.5).
2. Screw a wooden pole between 5' and 8' long to the
head of the top section.
3. Screw an eyelet at the top of the pole for your aerial wire
and thread a pulley rope so that the aerial can be raised
when the tower is erected.
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Wooden pole (broom handle)
5"8" long it 1" diem

1

3 off
114" 2" 1"

separators

11i" a 2" at 1"
separators

Metal shoe

MEM

W.

1/16" ro 1/8" thick aluminium
or steel strips 4" to 5" long

Filed into a
curve here

1 7/8"

3',5"

Alternative method of making shoe
(not in strong or effective)

INSET E Wood block

No. 8 screws
(countersunk I

2 off
1%" a 2" a 1"

separators

Fig. 5 Side view

'." wooden dowels spacod
at 6" internals along centre
of construction

114" a 2"
separators

12' 2" 1"
side strings

Metal support shoe
)tee inset DI

Fig 6 Front new

4 holes to take No.8
countersunk screws

INSET D

Metal shoe mede from
1/8" thick aluminium
or steel

From view

Fro 7 Baer construction

Side vier.

Too moron

Metal

support de.

Het* or angle iron

&anal wen

Lanyard or nylon rope
for pulling up Renal

threaded meter
o

rod

o ---Bottom section

threaded boa up
rod

threaded pivot
bolt

?;  2' cones boo

Fp 8 The completed toner

Erecting The Tower
1 . Taking two 3' angle iron, drill 1/4" holes 2" and 10"
from the top. The bottom hole will be the pivotal point, the
top is for securing to the vertical position. The pieces should
be firmly set 51/4" apart into a 2' concrete base, ensuring
that 12'/2"" is protruding.
2. Drill a 3/4" hole 2" from the bottom in both timbers, then
measure exactly 10" up and drill two more holes. Note
these holes must coincide with those in the angle iron!
3. After allowing time for the concrete to set, with the
angle iron in position, place the tower between the irons
and insert the pivot rod into position. Raise the tower into
vertical position and insert the securing rod. Don't forget to
secure the guy ropes.
4. Raise the aerial and good DXing.

PARTS LIST
TIMBER all available from builders merchants.
4 off 12 ' x 2" x 1" strings
6 off 51/4" 3" x1/2" spacers
8 off 1 3/4" x 2" x 1" separators
23 off 5 5A" long x 3/4" dia dowel rod
23 off 31/4" long x 1/4" dia dowel rod
SCREWED ROD available from model engineers
suppliers.
1 off 7" long x 'A" dia Whit, BSF, or 6mm
2 off 8" long x 1/4" dia Whit, BSF, or 6mm
8 nuts 8 washers
STEEL OR ALUMINIUM PIECES available from scrap
metal merchants.
2 off 3 ft long 1 /16" or V8" thick angle iron or dexion frame
1 off 1 1/2" wide x 1 /16" thick aluminium or steel for shoe
2 off 1 1/2" wide 1 /16" or 'A" thick aluminium or steel for
'L' shaped guide straps
Pieces of tin or aluminium for timber end grain protection.
WOOD SCREWS
Approximately 3'/7 dozen 1 1/2 long counter -sunk No.8
screws (plated steel preferably or brass).
MISCELLANEOUS
guy ropes (nylon clothes line); halyard (thin nylon rope);
large screwed eyelet; wood glue and wood preservative.
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MICRON!

MICRON DISPLAY

The Micron Display kit is pur-
pose designed to enable the basic
Micron transceiver to be converted
to having a full frequency LCD

having a maximum upper frequen-
cy limit of 4MHz. Although 160
and 80m frequencies could be
displayed with this unit to a resolu-
tion of 100Hz, we also require to
display frequencies up to 29MHz.

In part 5 Tony Bailey, G3 WPO, and Frank Ogden,
G4JST, describe this six band, CW rig's display and
SWR/power metering and offer an ATU design not
only for Micron, but for any QRP rig - matching

most unbalanced antennas to 50 ohms.
digital readout (display to 1 kHz) on
all bands. This may also be used
with any direct conversion
receiver or transmitter where the
VFO or xtal frequency is at signal
frequency. It requires approximate-
ly 50mV of RF drive and contains
its own regulator and signal condi-
tioning circuits. The display mounts
on the front panel of the Micron
case, just above the main tuning
knob.

How It Works

Signals from one of the Micron
VCO buffer stages are further buf-
fered by 01, a J-FET, and passed
to Q2 (2N2369A). This stage
amplifies and raises the voltage
level of the incoming signal to a
level suitable for driving IC1, a

74LS90 divide -by -ten IC.
The need to do this division

is caused by the FC177 digital
display module, a complete fre-
quency counter in its own right,

Thus, after division by 10, the max-
imum frequency presented to the
module is 2.9MHz, well inside its
limit. This enables the display to
show the frequency to a resolution
of lkHz.

IC2 provides a regulated 5V
supply for all stages of the circuit
from the incoming + 12 to 14V sup-
ply of the Micron.

Construction

The method of construction for
this module is similar to that of the
main Micron board, except that the
board is single sided. All com-
ponents mount on the side screen-
ed with component positions. Note
that you should keep at least 9
pieces of the leads cut off of
resistor ends after soldering -
these will be required to attach the
display to this PCB.

1. Insert and solder 1 mm PCB con-
nection pins from the underside,

Fig.1 PCB component overlay and foil pattern for the Micron display unit.

Part
5

through the holes marked 'IN', and
the adjacent earth hole, and the
two holes marked 'LAMP'.

2. Insert and solder IC1-2, C7-1
(reverse order), RFC1-2, R1-6 and
Q1-2.

3. Cut off all leads close to the PCB
on the underside.

4. Cut 9 of the excess resistor lead
trimmings to 15mm in length. In-
sert one through each of the holes
within the marked rectangle at the
front of the PCB, such that the
main length of the leads project
from the track side, and the other

Components List -- Display

RESISTORS
R1 100k 5% Carbon Film
R2 1 50R 5% Carbon Film
R3 68R 5% Carbon Film
R4 10k 5% Carbon Film
R5 I k 5% Carbon Film
R6 3k3 5% Carbon Film

CAPACITORS
C 1 , 3 , 4 1n Ceramic Disc
C2 10n Ceramic Disc
C5 100n Ceramic Disc
C6,7 0.47uF Tantalum Bead

SEMICONDUCTORS
01
Q2
ICI
IC2

J310
2N2369A or BSX20

74LS90N
78L05

Display PCIM 177 Digital Display

RF CHOKES
RFC 1

RFC2
100uH TOKO type 7BA or BS

1 mH TOKO type 7BA or BS

MISCELLANEOUS
Connecting wire; 1 length RG1 74A1U coax;
1 length Red wire and PCB.
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ends are level with the top surface
of the PCB. Solder each in place as
you go on the track side.

5. Take a 19cm length of red wire,
strip 5mm off each end and solder
one end to the point marked
' + 12V'.

6. Remove the display from its
packaging and, slide it over the pro-
jecting wires (track side of display
facing track side of display PCB)
such that the positions of the holes
on the display PCB match those on
the actual display. Make sure both
boards are parallel with each other
and that the crystal on the display
is just clear of the rear of the
display PCB. Solder each wire at
the front of the display module
(these holes are through -plated to
the other side of the display and
need not be soldered on both sides)
and remove excess wires.

This completes the construc-
tion of the display. There is no
alignment involved, but you can
check operation by either connec-
ting to the Micron (point Q on
Micron 'to IN' on display PCB) via
the coaxial cable supplied (the
negative PSU connection is made
via the braid of the coaxial cable),
or, if you have a signal generator,
using this to drive the display.
Besides the frequency, the words
'SW' and 'MHz' should appear on
the display.

If there is no reading at all
(display reads '00'), then check
that + 5V is present on the output
of IC2, and that the general voltage
checks are OK. The current con-
sumption of the module should be
around 30mA at 1 2V. Intermittent
and non -stable reading may be
caused by insufficient RF voltage
reaching the display module or IC2.
This is most likely due to a fault in
the buffer (Q1 or amplifier Q2)
stages.

LAMP: The internal lamp may be il-
luminated by connecting a 330R
resistor (not in the components list)
from one of the 'LAMP' pins to the
+ 1 2V supply, and the other lamp
pin to the input EARTH pin. Total
current consumption will then be
about 55mA.

The PCB for the Micron display
is available from WPO Communica-
tions for £3. 10 and a complete
display kit is also available for
£33.56.

The Micron Match automatic tuning unit (ATU) suitable for any QRP rig

The Micron ATU and SWR/power
metering kit is designed as an in-
tegral part of the Micron case and
when used with the custom case
(to be described in a later part)
mounts behind the holes already
provided at the top right of the
front panel. It is inserted between
the output of the PA stage and the
antenna socket - making the
transceiver truly portable - and is
capable of matching most un-
balanced antennas to the 50 ohms
required by the PA output stage.

It incorporates metering func-
tions, which with the custom scale
for the 'S' meter allows measure-
ment of SWR and power output ac-
curately from 200mW to 15W,
with a frequency independent
detection circuit. Besides use with
this transceiver, it can also be used
with any QRP rig as an outboard
ATU, with or without the metering
unit.

The T Match Circuit

There are a number of varia-
tions of the basic T match type of
ATU circuit, popularised as the
'Transmatch'. The chosen variation
has high pass characteristics, part-
ly as this allows a much wider
range of impedance matches from
a smaller total inductance, but also
to assist rejection of out of band
signals lower than the wanted fre-
quency. The latter assists rejection
of broadcast stations on the 80m
band and also 160m if used with

another rig.
The input variable capacitor

C1/2 is the tuning control along.
with the variable switched inductor
L1 -L7 for the matching circuit. The
capacitor is in fact a single dual -
gang type, with the common stator
insulated from earth. The inductor
is made up from seven separate
coils: two air spaced L1 and L2
both with a number of taps, and a
further five wound on Amidon dust
iron cores. By means of the front
panel 12 position switch, the total
inductance in use can be varied,
with unwanted coils shorted out.
C3 is the loading control and is nor-
mally set at the maximum capacity
which will allow a low VSWR to be
achieved. This setting gives
minimum losses in the circuit.

The Matching Unit is capable of
handling 20W of RF, except under
very high mismatch conditions into
a high antenna impedance then the
capacitors may arc over. As tuning
should always be carried out at low
power first, this will not actually
cause any problems.

The Meters

To achieve a flat power versus
frequency response a classic cur-
rent transformer type of detector
unit has been used for the metering
circuit. This gives a flat response
from 1.8-28MHz and allows a

calibrated meter to be used for
power measurement. The minimum

ID
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Fig.2 Circuit diagram for the ATU
and SWR/power meter.
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SW4

03
0A91

present on the line arranged by C5 meter reads 1 5W for FSD. With the
to be half the secondary voltage meter used, this means that mid
under matched conditions - is scale is approximately 2W, giving a
sampled and fed back to the centre useful scale expansion - the
tap. This results in the out of phase lowest accurate calibration will be
voltage at one end of the winding around 400mW. A new scale of
(V ref) being cancelled and the in the meter is provided and is

phase voltage being doubled. calibrated with S points, watts and
Diodes D1 and D2 and associated SWR scales.
components form peak detectors The front panel switch for
providing two DC voltage outputs selecting the meter indication is
proportional to the RF voltages pre- wired so that the SWR Set control
sent on the line. does not affect the power scale

For the actual metering, the for- reading.
ward VSWR voltage is fed direct to
the meter via R5, with a value suffi- Construction of the ATU
cient to give FSD at around
200mW of RF output. RV1 front The ATU proper is built on a
panel control, SWR Set, allows the single sided PCB which mounts in-
meter deflection to be set for higher side a U-shaped aluminium
powers. The reflected voltage is enclosure. This acts both as a

selectable via SW4 and initial screen and as a support for the unit
calibration is by VR1, set against a and allows it to be mounted against
known SWR or accurate SWR
meter.

the front panel. As both the
variable capacitor stators have to

As the current transformer has be insulated from ground, the
a flat voltage/frequency response spindles are brought out through
over the range of interest, it is the front panel via nylon shafts to
possible to use the forward voltage the control knobs. Ll and L2 are
output, under matched conditions, 25mm (inside diameter) air wound
to measure power on the meter. coils, each with several taps. The
VR2 allows calibration against an other inductors are individual
external power meter such that the switch selectable coils wound on

power measureable is set by the
detector diodes, which need to
develop at least 600mV across
them to be in their linear region. In
this design this is 300mW of RF
although the meter still reads
reasonably accurately down to
200mW. It must, of course, be
looking into a matched 50 ohms for
correct indication.

The primary of the current
transformer, T1, is a single turn
made from a piece of coaxial cable
passing straight through the centre
of a ferrite core. Only one end of
the braid is earthed as an elec-
trostatic shield, which improves
the null on reflected power. The
secondary consists of 15 turns of
insulated wire wound round the
outside of the core. Incidentally,
decreasing the number of turns, in-
creases the output voltage but 15
turns is the minimum required for
correct operation on 80m. A centre
tapped 440 ohm resistor network
(R1/2) provides the load for the
transformer secondary.

A voltage is produced at each
end of the secondary winding, both
of equal amplitude but 180 degrees
out of phase with each other. A
small proportion of the RF voltage

38 please mention HRT when replying to advertisements. 73 G4 NXV DECEMBER 1985



C1

1110 9 8 7 6 5 4 3 2 1

A.12

I SWI I

ti

a

C3

a

Fig.3 Component overlay and foil pattern for the ATU.

Amidon dust iron cores.
The metering and detector cir-

cuits are built on a second PCB,
mounted in a diecast box. This is
screwed to the outside rear of the
ATU support bracket with all out-
puts using feedthrough capacitors.
An internal brass screen separates
the RF and DC parts of the circuit.

The ATU board is built first and
starts with the inductors. There are
four sizes of wire supplied with the
kit, which should be separate into
decreasing sizes. The tinned cop-
per wire should be straightened
before winding by running it over a
pencil in both directions.

1. Take a 49cm length of 18swg
tinned copper wire and wind 5
turns around a 25mm or 1"
diameter 1+ / - lmml former - the
coil will spring out to about 29mm
(inside diameter) afterwards. Bend
each end down at right angles and
trim the bent leads to 10mm.

2. Take a 137cm length of the
same wire and wind 15 turns, ben-
ding and trimming the ends to
1 0mm as before.

3. Take a 16cm length of 0.8mm
diameter enamelled copper wire
and wind 6 turns - defined as 6
wires visible around the outside of
the core - onto a T68-2 core (col-
oured red). Trim the leads to 10mm
and strip off 8mm of insulation. In-
sert this coil, L3, into the board so
that the base of the core is resting
against the PCB and solder into
place. Trim the excess leads off to
within 1 mm of the PCB.

4. L4 is made in the same way as
L3 but with 23cm of 0.8mm
enamelled copper wire, wound for

11 turns. L5 is the same but with
52cm of 0.56mm enamelled cop-
per wire wound for 25 turns. 73cm
of the same wire as L5 is used for
the 36 turns for L6 and a 100cm
length of 0.4 mm enamelled copper
wire is wound 50 times for L7.

5. Cut 5 pieces of 18swg tinned
copper wire each 10mm long. In-
sert one into each of the two holes
between the ends of LI 's marked
position, such that 5mm projects
above the PCB, and solder each
into place. Repeat this with the
remaining three pieces of wire
between the ends of L2.

6. Insert L2 into the PCB until the
lower part of the winding just
touches the wires and solder the
end leads into place. Adjust the
winding spacings so that the sixth
turn from the end nearest L3 is just
over the left projecting wire.
Carefully solder the bottom of this
turn to the wire - taking care not
to bridge adjacent turns. Then
solder the bottom of the tenth turn
to the next piece of wire and the
thirteenth turn to the remaining
wire on the right.

7. Similarly insert L1 into place and
solder the end leads. Solder the
taps at one and three turns from the
right. Check that none of the turns
are shorting at any point on the two
air spaced windings and adjust the
winding spacing equally
throughout using a pencil run bet-
ween the windings.

The two variable capacitors are
now mounted. Before mounting
these, carefully reduce the spindle
on each to 8mm in length by cut-
ting with a hacksaw - be very
careful not to let any swarf get bet-

ween the plates of the capacitors!

8. Take two 4BA 9mm long bolts
and insert from the underside of the
PCB through the mounting holes of
Cl /C2. Hold in place and drop a
4BA 6mm long clearance spacer
over each bolt. Position one of the
variable capacitors over the bolts
with the spindle facing away from
the inductors and carefully tighten
each bolt into the threaded holes on
the capacitor underside. Tighten up
firmly.

9. Take three 18mm lengths of
1 8swg tinned copper wire and use
each to solder a link from each of
the three tags on the capacitors
over the holes marked 'a' on the
PCB, to these holes - two on C3
and one on Cl.

10. Take a 4.5cm length of the
same wire and use this to solder a
link between the two inside rear
tags of the capacitors where
shown.

1 1 . Next, cut 12 lengths of 1 8swg
tinned copper wire each 5.5cm
long. Solder one into each of the
series of holes numbered 1-11 en-
sure about 1 mm of wire projects
from the underside of the PCB
before soldering. Solder the re-
maining wire into the hole marked
A,12. The unit so far assembled
now has to be mounted in the sup-
port bracket for the remainder of
the assembly.

12. Reduce the spindle length of
the 12 way switch down to 8mm.
Unscrew the fixing nut and remove
together with the washer and place
to one side. Also remove and
discard the position stop behind the
washer (this may already have
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been removed).

13. Take a 19cm length of
miniature coaxial cable and strip
the ends (10mm braid, 5mm in-
sulation). Pigtail the braids and
then solder one end directly into
the 'IN' holes on the PCB. Take
another length 31cm long, strip
and pigtail and solder this to the
'OUT' holes. Remove all excess
leads on the underside of the PCB
back to within 1 mm of the PCB.

14. Take the support bracket and
insert four 1 2mm long 6BA round
head bolts from the underside
through each of the four holes on
the base. The front right hand bolt
should have a solder tag placed
under its head before insertion
(place the bracket on a bench after-
wards so that the bolts don't fall
out. Drop a 6BA 6mm long
clearance spacer over each bolt.
Then slip the PCB over the bolts
(spindles facing the 3 large holes)
and tighten into place using 6BA
lockwashers and nuts.

15. Pass the switch bush through
the centre hole on the front and
tighten into place with the
lockwasher and nut so that the ter-
minal marked '12' is at top centre,
Bend the lead from the A,12 hole
back between terminals 5 and 6 (it
must not touch them) then against
the centre 'A' terminal and on up
against the top '12' terminal.
Solder 'A' and '12' and clip off the
excess.

16. Next, solder lead 6 to terminal
6, cutting off the excess. Continue
with 7,8,9,10 and 11 in the same
way, making sure that the outer
leads are bent clear of the others as
you go along. Then continue with
leads 5 to 1 in the same way.

Assembling the Metering
PCB

This completes assembly of the
ATU for the present - next the
Metering PCB is assembled.

1. Insert and solder 1mm connec-
tion pins into the 12 holes shown
with larger black circles on the
layout.

2. Insert and solder R1 -R6.

The SWR/power meter unit, screwed to the rear of the ATU chassis.

3. Insert and solder C4, C5 (the
end with the 'shoulder' should face
the edge of the PCB) and C6 -C10.
4. Insert and solder VR1 and VR2,
and RFC1-RFC5.

5. Insert and solder D1 and D2
observing their polarity - be
careful when bending the leads as
the glass bodies are fragile.

6. Take a 40cm length of 0.56mm
dia enamelled copper wire and
wind 15 turns (as counted by the
number of turns visible on the out-
side of the core onto the ferrite
core. Trim the leads to 10mm, strip
off the insulation to within 2mm of
the core, insert so that the core is
resting against the PCB and solder
into place. Distribute the turns
evenly over 270 degrees of the
core.

7. Strip and tin a 36mm length of
miniature coaxial cable as shown in
the drawing. Insert through the
core and solder into place.

8. Fix the brass screen into place
across the centre of the PCB using
the pins at each end to solder
against.

9. There are a number of holes to
be drilled in the diecast box. Place
the PCB centrally inside the box
and accurately mark the positions
of the mcunting holes on the inside
of the base. Drill these out to 3mm
(1/8" ) diameter. Using the draw-
ings, drill the remainder of the holes
on the shorter ends (three for the
screw -in feedthroughs, and two for
the grommets).

10. Place two 6BA bolts 12mm
long with lockwashers on, through
the PCB mounting holes from the
topside. Place another lockwasher

on each on the underside and
screw on two 6BA nuts to each
bolt and tighten.

11. Place the PCB inside the box
with the transformer facing the end
with two holes. Temporarily screw
on nuts on the base to hold the
board in place.

12. Using a small screwdriver,
lever the two grommets into place.
Insert the three feedthrough
capacitors onto the other holes so
that the fixing nuts will be on the in-
side, and tighten up.

13. Using short offcuts of wire, link
the feedthroughs to the appropriate
pins.

14. Remove the nuts from the
underside of the box and mount the
box on the rear of the bracket with
the feedthroughs to the right hand
side, using a lockwasher and nut to
hold it in place.

Aligning the Meters

The metering unit should now
be aligned. You will require either
an accurate SWR meter to compare
the SWR function for calibration or
you use known 1 or 2 watt carbon
composition resistors to make a
load giving a known VSWR. The
Power function will require an ac-
curate power meter in series with
the unit for calibration.

1. Using a short length of coaxial
cable, connect the output of the
metering box (the top pair of pins)
to the calibration bridge, and the
other end of the bridge to a 5Oohm
dummy load.

2. Disconnect the coaxial link on
the Micron board from point AW
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(below left of IC6 - the other end
goes to the Ant terminals), thus
removing the relative power meter-
ing circuit.

3. Connect the free end of this
coaxial cable to the lower pair of
terminals on the metering board,
via the grommet.

4. The SWR section is set up first.
For the following temporary con-
nections use the lengths of wire
shown (these will be required later
for permanent connections). Tem-
porarily connect a 23cm black lead
from the Meter 4 ve terminal to the
wiper (centre) tag of the SWR Set
pot, RV1 1100k) via an 0A91
diode (See Fig.51. Make the con-
nection between the chassis of the
ATU bracket and the Micron
chassis or PCB earth foil.

5. Temporarily link the top
(clockwise) end of the pot to pin F
on the metering board using a

27cm length of green wire and the
other pot tag to ground.

6. Turn the pot fully anticlockwise
and apply power to the Micron
(tuned to the 14MHz band), then
go to transmit. Set the power out-
put on the calibration bridge to
about 5W. Turn up the SWR Set
pot for FSD. Reconnect the top of
the pot to the R pin on the metering
board.

7. Adjust C5 for minimum reading.
Turn up the Drive control for
maximum output and the SWR Set
pot fully clockwise. Readjust C5
carefully for the minimum reading
obtainable.

8. Reconnect the SWR pot to pin F.
Set the output to about 5W and
adjust the SWR pot for exactly FSD
on the meter without touching any
of the controls, reverse the coaxial
connections to the metering PCB
and reconnect the SWR pot to pin

PIGTAIL BRAID

CUT BRAID
RIGHT BACK

H4 4
20

T1 PRIMARY COAX

Fig.4 Detail of how to strip T1 's
primary coax.
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Fig.5 The component overlay and foil
pattern for the SWR and power
meter.

R. Turn on again and adjust VR2 so
that the meter again reads exactly
FSD. Reconnect the coaxial con-
nections the correct way round.
This completes adjustment of the
SWR metering.
9. To calibrate the Power function,
disconnect the SWR pot and diode
from circuit and reconnect the
meter + ve directly to pin P on the
metering board. Run the Micron
into a 50 ohm dummy load on
14MHz at exactly 5W output on
the calibration power meter. Adjust
VR1 so that the Micron meter scale
reads exactly 5W.

10. Remove the temporary coaxial
connections to the metering board.
Take the shorter length of coaxial
cable coming from the ATU proper,
pass it through the top grommet
and solder to the top pair of pins.
Replace the lid on the metering
box.

ATU Installation

The ATU may now be installed
in the Micron case. If you are
building the complete Micron, it is

easier to fit the ATU as the first job

when the front panel is free of the
case and has no other fitments
made to it.

11. Take the two solid aluminium
couplings and screw onto the two
variable capacitors so that the rear
of the couplings are lmm clear of
the capacitor bodies.

12. Cut two lengths of 1 /4" nylon
rod to 32mm each (you can use
plastic pot spindles if no rod is to
hand). Insert just through the ATU
bracket front panel hole and slip
one of the fixing nuts from a 1/4"
brass bush over the rod from the
inside of the bracket. Push the rod
into the aluminium coupler and
tighten up the grub screws. Repeat
with the other capacitors.

13. Remove the nut and lock -
washer from the 12 way switch.
Offer the ATU unit up to the front
panel and push the switch bush
through. Loosely fix this in place
with the lockwasher and nut. Insert
the bushes through from the front
with a fibre washer just behind the
flat face, over the rods and tighten
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up using the nuts already over the
rods, while making sure that the
fibre washers are centrally located.
Check that the rear of the bushes
are just clear of the aluminium
couplers adjusting the position of
the coupler if necessary to achieve
this. Firmly tighten up the switch
and fit the knobs with the lines in
appropriate positions. The
capacitor settings should read '0'
when fully anticlockwise and the
switch '0' fully anticlockwise.

14. The unit may now be wired in
place as shown in Fig.5. As noted
earlier, you will find it easier to wire
up the switch and SWR Set pot
with the front panel free of the rest
of the case - the instructions for
the case assume that the ATU will
be fitted first. When wiring up, fit
the SWR pot first with a nut screw-
ed hard up against its body before
inserting it and then fit a plain
washer and nut on the outside -
the tags should face upwards on
the panel. Wire the earthed tag on
the solder tag fitted to the base of
the support bracket.

15. Also to the solder tag, connect
a 7cm and a 6cm length of black
wire. The shorter length is soldered
to another solder tag held on the
stud just above the bandswitch
hole. The remaining length is used
to connect to the Micron PCB just
to the right of L1 after the panel is
fitted to the chassis. This will en-
sure earth continuity between the
ATU/front panel/chassis/PCB.

16. Use the shortest piece of wire
from the pot to the tag as a loop
through which the three wires go-
ing to the metering box pass. These
wires should run straight up from
the slide switch, round, through the
loop, then on up and over the rear
lower edge of the support bracket
to the feedthroughs to avoid foul-
ing the bandswitch and lid. D3 is
inserted directly in the wiring with
sleeving over each lead. C11 is
soldered directly across the meter
- ve/ + ve terminals.

Using The ATU

After a while, you will get used
to the settings for various bands
and antennas and can keep a note
of these for rapid tuning. Until then
the following procedure should be
used for tuning up.
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Fig.5 Wiring up the meter.

1. Set the Micron to the frequency
required. Set the matching unit In-
ductance switch to '0' and Tune
and Antenna controls to 5. Rotate
the Inductance control for a peak in
a received signal.

2. Turn the SWR Set pot to full
clockwise travel, the Drive control
fully anticlockwise (minimum out-
put) and the Meter switch to FWD.

3. Go to transmit and turn up the
Drive until the meter reads FSD.

Switch to REF. Turn the Indicator
one way or the other switch until
you get the meter reading at its
lowest (this may only be a small
drop). Then adjust the Tune and
Antenna alternately for minimum
reading on the meter, periodically
readjusting the meter for FSD in the
FWD position. If you cannot
achieve a satisfactory match (bet-
ter than 1.5:1) try another switch
setting one away from the existing
setting. Note that minimum loss
through the matching network oc-
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The complete ATU and metering unit.
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The ATU case details.
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curs with the Antenna control as
far clockwise as possible consis-
tent with a match. If you get a
match with two different settings
of the Inductor switch, use the one
which results in the Antenna con-
trol having a higher reading.

As the matching unit uses a
series of stepped inductors, it is
possible that you may find it dif-
ficult to achieve a match with some
aerials on particular frequencies
due to the inductance steps not be-
ing quite correct. If this occurs and
you use the antenna regularly, it is
possible to change the taps on the
air spaced coils, or add or remove
turns from the toroid inductors as
required. The highest value induc-
tor, L7, is unlikely to be required in
most cases.

Kits

A kit of parts for this unit is
available from WPO Communica-
tions for £37.00 inc. Also available
is a modified version of the ATU
itself with its own aluminium case
and connectors etc that can be us-
ed as a stand alone ATU and costs
£39.95 inc.

Component List

FIXED VALUE RESISTORS
R1,2
R3
R4
R5
R6
All are 5% carbon film.

220R 0.5W
2k2
33k
3k3

47OR

VARIABLE PRESET RESISTORS
VR1 1 00k 10mm dia preset
VR2 1 Ok dia preset

VARIABLE PANEL MOUNT
RESISTORS
RV1 1 0 0 k ALPS Linear pot

FIXED CAPACITORS
C4 1 8pF silver mica
C6,7,8,9,10,14 10n ceramic disc
C11,12,13 1n bolt in feedthrough

VARIABLE PRESET CAPACITORS
C5 1 40pF max mica trimmer

VARIABLE CAPACITORS
C1,2,3 365pF max dual gang

Jackson type 0

SEMICONDUCTORS
D1,2,3 0A91

RF CHOKES
RFC1,2,3,4,5

INDUCTORS
T1

L1 -L7

1 mH Toko

Secondary 15 turns 0.56mm
en Cu wire wound on Fair -Rite core

type 59-61001101
primary is coaxial cable

see text

SWITCHES
SW4 DPCO slide
SW5 Lorlyn 1 pole 12 way

Miscellaneous: a diecast box RS type
509-939; Micron SWR PCB; Micron
match PCB; 5 off Amidon T68-2 cores;
2 Y. " panel bushes; a nylon rod 1/4 "

outside dia; 2 fibre washers (10mm in-
side dia; 1 6mm outside dial; 2 off Y4"
aluminium couplings; an ATU support
bracket; 2 small grommets; a brass
screen 44 by 1 8mm; 12 off 1mm PCB
connection pins; 4 off 4BA RH 9mm
bolt; 4 off 4BA clearance spacer 1/4" ; 6
off 6BA RH 12mm bolt; 10 off 6BA
shakeproof washer; 4 off 6BA
clearance spacer 1/4 "; a 6BA solder tag;
1 8swg tinned copper wire; 0.8mm dia
en cu wire; 0.56mm dia en cu wire;
0.4mm dia en cu wire; miniature coaxial
cable; red, orange, yellow, black and
green connecting wire; a length of
sleeving.
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NEXT
MONTH

********** *****************
FREE INSIDE

THE HRT WORLD PREFIX MAP
* A large, colourful wall poster providing an at -a -glance guide to where* that exotic 'CQ' is coming from.

***************************
PROJECTS

AN 80W 2m SSB LINEAR AMPLIFIER

A CHEAP AND SIMPLE 2m TO 10m CONVERTER
which can be adapted to listen to 15m too!

REVIEWS

THE TRIO TS830S: THE ULTIMATE IN SELECTIVITY?
Tony Bailey, G3WPO, assesses this contesters rig and optional filters.

THE ICOM ICO2E - MORE THAN JUST A 'HANDIE TALKIE'?

CLANDESTINE AMATEUR OPERATIONS IN THE MIDDLE EAST

ON SALE FROM FRIDAY 6th DECEMBER
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Mom IC735 HF
Transceiver

The IC735 is (corn's latest addition
to its range of HF transceivers, in-
tended for the mobile and home
station market. Oddly enough, it
appears to be competing with their
own IC745, as well as the Yaesu

basic form ie without optional CW
filters and automatic ATU, but
complete with the optional PS -55
AC power supply which can deliver
the odd 20 amps demanded by the
solid state PA.

Icom move into the mid priced compact HF
transceiver market with the IC735. Does latest equal
last word in hi tech? mused Tony Bailey, G3WPO.

FT757 and Trio TS430S. As a
mobile rig, the basic transceiver
operates off 12V lat around 20
amps max) and does not thus con-
tain an internal power supply. This
makes it quite small, actual size is
94 x 241 x 239, or about half the
volume of something like a FT101
or TS830S. It is still a mite too
large to fit under the average car
dashboard unless you use some
form of made to measure mounting
- Icom can supply a mobile moun-
ting bracket at extra cost. The
review sample was supplied in its

Nice to see that Icom supply a
microphone with the rig, so that
you don't have to return to the
dealer to buy one when you get
home and find this 'optional' ac-
cessory isn't part of the station!
But, it still comes with one of those
wretched European plugs on the
end of the mains lead which has to
be cut off and replaced! Surely the
sales of these rigs in the UK must
be high enough for Icom, Yaesu
and others to go to the expense of
supplying a standard UK plug with
the rig? I have a sneaking feeling

that it may be illegal to supply the
Euro plug especially as the stan-
dard colour coding information for
rewiring the plug isn't supplied.
Also there is a hazard involved -
someone may be tempted to plug
the two pin Euro plug into a stan-
dard UK mains socket. This can be
done if you open the shutters on the
earth part of the socket with a
screwdriver. However, there is

then no earth as these plugs have
side wiper -contact earth strips
which only work with the correct
socket.

Having got that off my chest,
the usual range of accessory leads
are supplied with the rig, including
a + 1 2V power lead (nearly 9 feet
long), various phono and other
plugs for the accessories, spare
fuses, and even a jack for the key.
There is an optional electronic
keyer available for the '735' which
appears to use the well known Cur-
tis chip.

D
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What You Get
So, what do you get for the

money? The IC735 covers all nine
HF amateur bands on both receive
and transmit (100W output), but
also has general coverage receive
facilities from 100kHz to 30MHz
and this with no gaps! This con-
tinuous coverage is available
because of the use of a very high
first IF at 70.45MHz. This is then
down converted to 9MHz and then
455kHz for all the modes available
- as standard the IC735 comes
with AM, CW, SSB and FM
facilities plus AFSK transmit for
RTTY fans. The standard filters
supplied are 2.3kHz for SSB and
CW (plus AM narrow), 6kHz for
AM, and 1 5kHz for FM which are
all at - 6dB. A choice of two op-
tional narrow CW filters can be had
with one at 500Hz with a shape
factor just over 3:1 , and a narrower
version at 250Hz with a shape fac-
tor of just over 4:1 and at 6/60dB.
The installation instructions for
these filters are clearly shown in
the manual.

The AM narrow and CW/SSB
filters can all be used with PBT
(Pass Band Tuning). This enables
you to continuously shift the centre
frequency of one IF filter around
compared with another and get rid
of interference on either side of the
wanted station by narrowing the
passband. It does also function
with the AM wide and FM filters
but is not of much use as the shift
is only 1.8kHz compared with the 6
and 15kHz bandwidths of these
filters. A notch filter is also part of
the QRM reduction line-up and
operates at IF frequency.

Frequency control is via a step-
ped digital synthesiser with 10Hz
steps giving the feel of an analogue
tuning system with variable tuning
rate per revolution of the main tun-
ing dial. The method of getting to
any specific frequency is a little
strange but easily got used to after
a couple of minutes. The IC735
doesn't have a band switch as
such, but three buttons which
determine what happens when you
tune. For use on the amateur
bands, the button marked 'HAM' is
depressed. Then , as you rotate the
main knob, the rig steps through
the amateur bands in a continuous
cycle until you arrive at the one you
want. If the main dial is at
14.050MHz, then the steps are

through 21.050, 24.550,
28.550, 29.550, then 1.550,
3.550, 7.050, 10.050, 14.050
and so on, leaving you to flip the
button back out and tune to the
wanted frequency.

Having got to the wanted band,
you then have a choice of tuning
rate via the 'kHz' button; when not
depressed tuning is at 10Hz steps
giving a 2.5kHz/rev rate - rather
slow for SSB but good for CW with
a narrow filter - when rotated
slowly, and about 6kHz per rota-
tion when tuned a little faster. With
the button depressed, the tuning
rate is 100kHz/rev which is really
too fast for either SSB or CW. For
general coverage use, a further
'MHz' button enables a 1 MHz step
rate or 9MHz/rev of the tuning
knob.

Do We Have Lock?

One interesting observation is
that on the fast tune rate, con-
tinuously tuning backwards and
forwards one revolution fairly slow-
ly always gave the same two fre-
quency readings - as one might
expect. However, tuning faster
resulted in different readings each
time with less change in kHz/rev
than at the slower rate. It would ap-
pear that the synthesiser was loos-
ing lock on faster rotations and
spinning the knob very fast resulted
in much less change than an-
ticipated - seeming to confirm this
phenomenon - not that it resulted
in any actual problem.

One nice feature is that the ten-
sion of the main tuning knob can be
adjusted via an under -the -case
screw to suit your preference from
loose spin to very tight.

The other feature automatically
selected with the 'HAM' switch is
that of sideband selection, so that
LSB is enabled below 10MHz, and
USB above. This can be overidden
via the 'SSB' button which will
swop between USB and LSB each
time it is pushed. You will also
notice a quiet relay click as you
tune through wide frequency sw-
ings - these are the Tx output low
pass niters being switched as ap-
propriate with the Rx filters being
electronically changed over.

There are two VFOs in the 735,
labelled as 'A' and 'B', of course.
Each is totally independent of the
other and can be used on any fre-
quency and mode - both these

parameters are stored for the in-
dividual VFO and not lost on swit-
ching around. So, you can either
operate both VFOs in the same
band and use one to monitor a
specific frequency while tuning
around with the other (just like a
memory) or have each on totally
different bands and modes. Swit-
ching between the two is simply a
matter of pushing the 'VFO' button
once.

In addition, there are 12
memory channels available each
storing frequency and mode. They
all have the advantage that once
you recall a memory (push
'MEMO'), you can instantly tune
away from the memorised frequen-
cy and change mode without
pushing any more buttons - on
some rigs you have to transfer the
memory to the dial before this is
possible.

The memory channels are step-
ped via two 'M -CH' UP' and
'DOWN' buttons - the channel in
use is continuously shown on the
display and can be stepped while in
VFO mode to the correct channel.
Storage is by simply pressing the
'MW' button. In addition, you can
recall a memory channel frequency
direct to the dial by calling up the
memory channel (which has no ef-
fect on the existing received fre-
quency), then pressing 'M-VFO'.
This operation can also be carried
out while in memory mode in which
case the displayed frequency doesn't
change, but the VFO (whichever is
selected of A or B) does then con-
tain the memory frequency and can
be selected later.

Scanning The Horizons

Needless to say, scanning
facilities are provided with several
options. You can scan the memory
channels continuously but with
two options. The first is a normal
channel 1-12 scan stopping as
soon as a signal is received (the all -
mode squelch control has to be set
to mute of course) and resuming
after about 10 seconds if the signal
is still there. You can alter an inter-
nal switch so that the scan is
cancelled as soon as a signal is
found.

The second is rather new but
has appeared on rigs such as the
FT757 - a mode scan where the
logic will only scan those memory
channels which contain the same

46 please mention HRT when replying to advertisements. 73 G4 NXV DECEMBER 1985



HF TRANSC I

MIC

8S8

C W

AM

F M

N ATT PRE AMP AGC

NiNr

GAUL ROWER

COMP

r-  Ul MIL
GA* DELAY GA*

AM C* LE VEIL
. NARROW ALC  vOl Si IN SPEED

ON FULL SLEC-KEY

LOCK

mode as the channel from which
the scan was started. Useful for in-
stance where your memory chan-
nels contain say both AM and FM
and you only want to look at the FM
ones, possibly on 29MHz. You can,
of course, program SSB or CW into
the memories for scanning but
neither of these two modes are par-
ticularly suited to scanning unless
you are purely looking for activity
- say on 28MHz at the present
state of the sunspot cycle or maybe
50MHz with a converter/
transverter. However, it does work
well in any mode and, for a change,
the all -mode squelch is efficient,
even on SSB providing the long
time -constant AGC is selected.

The scanning speed is selec-
table, but only be delving inside the
case - as it comes the speed is set
to slow or about 1 channel per se-
cond. If you set it to fast then the
speed is around channels per
second.

As well as memory scan, you
can also perform limited band scan-
ning say to monitor the FM section
of 29MHz, the satellite downlinks,
or a section of the AM broadcast
band. Memory channels 11 and 12
are used to store the relevant limits
of the scan - it doesn't matter
which way round as the scan will
always start from the lower limit.
Then a VFO is selected, the squelch
muted and SCAN pressed to start a
continuous cycle scan between the
two programmed limits. Going to
transmit, or moving the tuning

knob will stop the scan, as will
pressing SCAN again.

The supplied microphone,
HM -12 comes with UP/DOWN but-
tons which can be used to perform
many of the frequency moving
functions, except for memory
channel stepping. This can only be
controlled via the front panel.

Many of these facilities are also
stated to be available via a serial
output from the rear of the
transceiver. However, although the
manual mentions this and that it is
intended for RS -232 but is only a
two pole connector, there is no fur-
ther reference as to a suitable inter-
face or how it operates.

One other facility to mention is
that of matching the two VFO fre-
quencies and modes by pressing
the "A = B" button - useful for the
next mentioned facility when used
within the same band.

Splits

Not banana, but operating fre-
quency ones, are possible by
depression of the 'Split' button and
with VFO A controls the receive
frequency and B the transmit. It is
even possible to split so that you
can receive 14.050MHz CW and
transmit 28.500MHz SSB if you
feel like it!

Display

Like many of the newer rigs,
the IC735 has a green backlit LCD

display showing the operating fre-
quency to 100Hz, plus other infor-
mation. It can be read from quite
wide angles and also shows the
operating mode, memory channel
continuously plus 'Memo' when in
use, VFO A or B, and whether in
receive or transmit (Xmit) - the
receive annunciator is not lit when
the squelch is muted.

RIT is provided through crystal
pulling within the PLL loop but only
moves things about 800Hz. About
double or triple 800Hz is really
necessary a lot of the time and the
shift doesn't get shown on the
display, although a red LED above
the RIT knob does show that it is in
use. No transmit RIT (XIT) is pro-
vided.

We have in fact only covered
the controls on the right of the rig!
Immediately to the left of the main
tuning knob are a series of push
buttons controlling noise blanker
(more anon, attenuator 1- 20dB1,
pre -amp 1+ 10dB), AGC (slow or
fast recovery - there is no AGC off
provided) and compressor. To the
left of these are the four mode con-
trol buttons for CW, SSB, AM and
FM, one momentary depression
controlling each.

By these we have a small
'smoke finish' plastic cover which
hinges down to reveal a number of
miniature slide switches and a row
of pushbuttons. Now, why this
cover is there I do not know but the
chances of it lasting very long are
pretty remote! You will find that it
has to be opened quite often by
nature of the controls inside and,
personally, I would remove it per-
manently (easily done) if the rig
was mine, and especially when us-
ed mobile. The slide controls don't
appear to be up to much
mechanically and could suffer the
same fate as the hinged panel!

The sliders control the noise
blanker threshold, RF gain, RF

power, VOX gain and delay, and
the mic gain. The six pushbuttons
are for AM wide/narrow filter, CW
narrow filter (this was not fitted
and the audio is muted when this is
depressed), meter ALC or PO
(power out), VOX on/off, CW BK-
IN full or semi and speed for the op-
tional keyer.

This leaves the AF and RF gain
controls (concentric), a manual
transmit button, phones socket a
standard 'A " jack), power on/off
and the meter. The latter shows 'S'

ID
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units on receive plus RF power (in
watts) or ALC, plus SWR on
transmit.

Inconvenient SWR Meter!

Here lies the strangest and
most impractical choice of controls
I have ever seen on a rig! Although
the IC735 has an internal SWR
metering system, its use seems to
have been an afterthought, as
though they found that they had
run out of panel space after design-
ing it in! To use this facility, you
have to depress the meter switch
button inside the cover to the PO
position, then delve round the back
of the rig for the meter switch and
move this to the set position. You
then run up a carrier and adjust the
RF power control inside the panel
for FSD on the meter. Then round
the back again to change the
switch to SWR so that you can take
a reading. If you are actually trying
to adjust the SWR via an ATU this
becomes a right rigmarole. It's very
strange that space couldn't be
found for this switch on the front.

Round The Back

Actually, there are a few ad-
justments available under the case,
for the receiver audio tone and CW
sidetone level. As supplied, I found
the treble a bit too overpowering
especially on the internal speaker
- the case is fairly small and
doesn't leave a lot of room for the
bass to develop. The audio was
quite good though and far more
available than you are actually like-
ly to ever want (except for a demo
station into an external speaker).
You can also vary the intensity of
the LCD illumination via a preset ac-
cess hole on the left of the case.

On the rear apron are the usual
selection of sockets and connec-
tors. Standard antenna connection
is via an S0239 socket. There is an
output/input provided for an exter-
nal receiver or fitting an external
preamp in series with the receive
path after the changeover relay.
Also provided is a transverter out-
put giving around 30mV o/p for
upconverting to VHF or UHF -
painfully low in level with about 20
- 30 times this being a much bet-
ter choice.

Jacks for the key, external
speaker, ALC (from a linear), 'Send'
(earthed relay contacts on

transmit), and 'RS232' (see earlier)
are fitted, plus two accessory con-
nectors (T/R switching etc). Con-
trols for presetting the Compressor
level (set at 10dB at the factory)
and the tone of the transmit audio
circuits plus the AM carrier injec-
tion level (for 40W carrier) are also
there. All that remains are the anti -

VOX level control, Meter (already
covered), and a ground terminal for
an external earth.

Manual

The supplied operating manual
is of good quality and presentation
with lots of cross-references to
other sections. Many illustrations
are given, plus a full circuit and
block diagram, with the text all in
good English. It runs to some 46
pages plus circuits and should be
able to answer all your questions
except anything about the
'RS -232' interface and operation.

There is an internal Lithium bat-
tery which supplies back-up cur-
rent for the memories etc. It is
given a useful life of about 5 years
and advises that an Icom dealer
should replace it. It is possible,
although not stated that this bat-
tery also keeps the memory infor-
mation intact required for booting
up the CPU. If this is the case, then
failure would mean that a dealer
would have to reprogram this infor-
mation and hence the real reason
for dealer replacement rather than
by the operator?

Circuit

This is quite complex as one
might expect but some salient
points are worth mention. No RF

stage as such is used in the 735
when the preamp is not in circuit.
The signals go straight into a dou-
ble balanced first mixer using a pair
of 2SK125 JFETS. These are
preceded by a bank of filters, diode
switched depending on frequency
(LPF for 0.1 - 1.6MHz) and band-
pass above that (from a bank of
six). The switchable preamp uses
another pair of the same JFETS in
push-pull. Signals then go straight
into a 2 pole monolithic 70MHz
roofing filter before more process-
ing down through the remaining
two IFs.

The optional CW narrow filter
goes in at 9MHz which is also the
frequency of the IF notch filter. For
AM and FM, the 9MHz filters are
replaced with an attenuator to
preserve the signal loss in the filters
and the selectivity for these modes
achieved at 455kHz - both CW
and SSB signals pass through a fur-
ther 455kHz filter.

The transmit output stage uses
a pair of 2SC2904's driven by a
pair of 2SC3133's to yield the
100W rated output.

In Use

The IC735 was used with a full
size G5RV or various dipoles, and a
transmatch type ATU over a period
of several weeks on both CW and
SSB with no real problems of any
sort. On SSB, received reports
were complimentary even with the
compressor in, although pushing its
ratio up much higher than as sup-
plied started getting a few adverse
remarks from high signal strength
contacts -- not really surprising.
The transmitted audio lacks base
and was particularly noticed by
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local stations but probably a useful
feature for DX and mobile working.
For best undistorted talk -power it
was necessary to keep the ALC
reading well up (but within its
limits), and a useful feature was the
RF power control which enabled a
reduction down to about 8 watts to
be achieved. The AGC time
constant in slow for SSB use,
seemed a little longer than usual,
which is no bad thing as it does
mean that AGC pumping is absent
on strong signals.

The VOX was excellent and
quiet with none of the need often
felt to try to keep the VOX going by
means of 'ahs and urns'. It was
sensitive and difficult to detect in
operation by the receiving station.

The lower limit of the RF output
control does mean that it would not
be suitable for the QRP enthusiast.
Also, a blind operator would have
difficulty in using the rig as
reference points for frequency
determination purposes are not pre-
sent.

On CW, the 735 offers a

choice of either semi -automatic
operation (semi break-in) or full
break-in and so will be of interest to
the CW enthusiast. In semi break-in
mode, found on virtually all
transceivers these days, the key is

depressed and the rig immediately
goes to transmit, with the recovery
to receive being determined by the
VOX delay setting. With the 735
this could be varied from nearly full
break-in at speeds up to about
20wpm, down to about 1 second
delay. In this mode it was quite
pleasant to use being fairly silent
despite a relay being keyed, and a
slight click from the audio circuits,
but this is not obtrusive. It isn't as
quiet though as say the TS930S or
the KW Ten-Tec Corsair.

Full break-in was achieved up
to about 35wpm - above this the
receive path was lost between
dots. The keying noises (relay,
audio) were more obtrusive in this
mode - all you should really hear is
the sidetone and receive signals.
However, this is probably accep-
table to the majority of people,
although possibly not to the CW
addict. The sidetone itself was plea-
sant and sounded a good
sinewave. Although the nominal
level of this can be preset, the final
volume is governed by the main
volume control which is annoying.

The noise blanker (gated type
at 9MHz IF frequency) gave fairly
reasonable performance on ignition
pulses - providing the interference
level was sufficiently high enough

above the wanted signal - and cer-
tainly improved readability under
these conditions. On 'wood-
peckers', again the performance
was good, only failing with multiple
signal types, which are the most
difficult to blank with any system. I
found the notch filter reasonably
effective - the notch is quite wide
and not particularly deep but it
does serve a purpose under most
heterodyne conditions.

Frequency stability is excellent
and, of course, the rig is ready to
go as soon as it is switched on -
no PA finals to warm up. There are
a number of sproggies scattered
throughout the receive range but
not too many, and the very great
majority only 3dB or so above
noise. The only ones that moved
the internal 'S' meter were at
8.466 (S7(, 9.010 (S2), 12.801
(S2) and 14.473 (S7) - nothing of
any consequence in the amateur
bands.

The receive filtering and
general performance is as good as
any for SSB and AM applications
and the excellent dynamic range is
evident in freedom from inter -
modulation products on the lower
bands. However, any CW addict
would almost certainly want to add
one of the optional narrow filters.
Although the bandwidth can be
narrowed, via the PBT control, the
minimum for CW using the SSB
filter is about 800Hz and therefore
not really adequate. There is some
top cut introduced on CW receive
which helps general CW reception,
but I would like to have seen an IF
shift facility as on the Trio
TS830S. With both PBT and IF

shift available, the receive side for
CW could have been classified as
excellent rather than very good. On
FM, things are a bit too wide for
1 0kHz spacing used on HF FM, the
fitted filter is more suited for 25kHz
spacing. AM wasn't used on
transmit but could be set up OK,
and FM only for one contact on
10m with the received comment
that the deviation sounded a little
too much.

The preamp wasn't really need-
ed, certainly on the lower bands,
but was useful once or twice on
28MHz with weak signals. It works
well showing that the noise con-
tribution from the mixer is not the
determining factor with sensitivity.
Below 1.6MHz, the preamp
doesn't function anyway.
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Ergonomically, I didn't find the
bank of sliders etc particularly good.
but the rest of the layout is accep-
table. I would have preferred the
AF/RF controls on the right rather
than the left. The plastic cover has
already been mentioned!

Conclusions

Not a bad rig by any means,
and,allowing for a few oddities, such
as the SWR metering facilities,
should prove a good seller. It per-
forms very well, has an excellent
dynamic range, is compact and has
a number of useful facilities - all
easily mastered. With the general
coverage facilities it will prove
especially popular for those with
SWL leanings as well as normal
chatting on the bands, DX and con-
test working, or even 10m FM. Its
multimode facilities are, in the
main, excellent and would also
match well with transverters for
the higher VHF and UHF bands,
allowing for the rather low
transverter drive level available. For
those with CW leanings, one of the
narrow filter additions would be

highly desirable, and the break-in,
although good is bettered in terms
of quietness by at least the Corsair
and TS930S.

Thanks to Thanet Electronics of
Herne Bay for the loan of the rig,
currently priced at £849, plus
£169 for matching PSU.

Measurements

RF sensitivity SSB (for 10dB SIN + N)
- preamp on - SSB filter

0.1MHz 0.85uV
(No preamp)

1.8MHz 0.12uV
3.6MHz 0.11uV
7.05MHz 0.13uV
14.2MHz 0.11uV
21.2MHz 0.14uV
29MHz 0.15uV

Dynamic range, two tone 14.2MHz,
SSB 100kHz spacing: 107dB

Power output on CW with about
13.8V

1.9MHz
3.5MHz
7.05MHz
10.MHz
14.2MHz
18.4MHz

110W
105W
105W
110W
105W
105W

21.2MHz
24.8MHz
28MHz
29.7MHz

105W
105W
100W
100W

'S' meter, on SSB 14.2MHz (relative
dB increase per division)

S1
S2
S3
S4
S5
S6
S7
S8
S9
S9 + 10dB
S9 + 20dB
S9 + 40dB
S9 + 60dB

2dB
3dB
2dB
2dB
4dB
3dB
4dB
6dB

10dB
10dB
17dB
21dB

Attenuator: 1.8MHz - 21 dB;
14.2MHz - 19dB; 29MHz - 19dB.

Preamplifier: 1.8MHz + 12d8;
14.2MHz + 11dB; 29.0MHz + 9dB.

ATTENTION ALL
WRITERS .  .
. . . or just those of you who sometimes think "I
could do better than that!"

We want to hear from you!
The magazine you hold in your hand is part of ASP's computer and electronics group of titles. These include

ETI, Ham Radio Today, AB Computing and Your Commodore. All these magazines are looking for new

authors, so if you've designed something for yourself that you think may be of interest to others, or if
you've a subject you'd like to write a feature article on, then drop us a line with an outline of what you have

in mind.
We paniculady need:
 Projects for the Commodore Vic 20, and 64, the Amstrad, the BBC A and B, and the Electron computers;

 Simple projects that do something useful, perhaps in a vovel or instructive way;

 Radio projects;

If you're interested in writing for us, send an outline of your proposed article to: Dave Bradshaw, Group Editor (Electronics),

Argus Specialist Publications, 1 Golden Square, London W1 R 3AB.

Please note that while we take ever care, we cannot be held responsible for the loss of unsolicited manuscripts. We advise all authors to keep a

photocopy or carbon copy of any article they send us.
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ConvertingHem
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MD DI

MULTIMODE

During the late 1970s, when the
growth of CB use in America had
outgrown the 40 channels
available, a number of manufac-
turers decided to offer CB sets that

ship between eight sets manufac-
tured by Ham International and the
PCB numbers found on the sets.
For example, the top of the range
base station model, the Jumbo,

Roger zIlhan. 614/3S1' 1. looks at this widely
available range of ( rigs and explains how

they can all he modified to 28M11z.

were capable of operating on 80
channels and 120 channels.
Although these sets did not meet
the FCC specification, they found
their way into the hands of the CB
enthusiast.

One of the manufacturers, Ham
International, has their head-
quarters based at Ghent, Belgium
and are still manufacturing good
quality 120 channel multimode
transceivers intended for the CB
market around the world. Ham In-
ternational manufacture a number
of different models all capable of
operating on 120 channels offering
AM, FM, and SSB modes of opera-
tion.

The CB manufacturers offered
a variety of different models in an
attempt to sell more sets. To date
the author has tracked down seven
120 channel sets all manufactured
by Ham International that either use
the same PCB, or whose method of
frequency generation is very
similar. Table 1 shows the relation -

uses the same main PCB as the
Ham Major M360, and the
Multimode II. Whereas the top of
the range mobile model is the Con-
cord II which uses the same PCB as
the Trystar 747 mobile rig. The
main differences between the
various models seems to be the in-
clusion or exclusion of transmit
course tuning. This enables the
user to tune 5kHz either side of the
frequency selected by the channel
control switch.

Table 2 gives the manufac-
turers specification quoted for each
model together with the different
facilities offered. There is one main

common bond between all these
models, that is the way the sets
working frequency is generated
which also lends itself to being
easily converted to the amateur
10m band.

The Band Oscillator

If the set is to be converted to
operate 10m band, the value of the
band crystal oscillator will need to
be changed. To be able to calculate
the required value of crystal, we
need to derive some formula using
simple arithmetic and a small
amount of algebra. These are
shown nearby in the box
'Calculating Band Oscillator Crystal
Values'.

If you decide to stick with the
possibilities of re-crystalling the set
on the upper part of the 10m band
using the three band crystal posi-
tions, as most people will, then the
crystals you will require are high
band 21.2525MHz, mid band
21.0525MHz, low band
20.8525MHz. The sets new
operating frequencies are shown in
Table 3.

Also remember that when
ordering crystals, the specification
must be fundamental crystals,
operating at about 28 pF, + / -
20pp at 25°C. If you happen to
own a Multimode II, or a Jumbo,
then the crystal frequencies must
be half of the crystal frequencies

CB MODEL
COLT 160005
HAM MAJOR M360
MARCO CB 747
TRYSTAR 747
MULTIMODE II

CONCORDE II

HIGH GAIN 2795
JUMBO

MAIN PCB No PPE PCB No
OTBM125A4X
PTBM059COX
PTBM121045
PTBM121D4X
PTBM059COX

XTAL OSC
PCB No

SWR ROGER BEEP
PCB No PCB NOTES

PTSY016A0X
PTOS110ROX PTSR007A0X
PTOS110A0X

PTOS006A0X YES BAND CHANGING
XTALS AT 7, FRED
THEN MULTIPLY BY

BAND CHANG'. xIALo
AT FRED THEN
MULTIPLY BY 2

Table 1 The PCB numbering system for the Ham International range of CBs.

PTBM121D4X PTOS01140X PTSR02140X YES
PTBM121D4X PTOS011A0X
PTBM059COX PTOSOO6AOX PTSR017COX YES
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FREQ RANGE (MHz)
LOW
MID
HIGH
EMISSION AM/FM/USB/LSB
RX SENSITIVITY AM
(uV at 10dB SIN)
RX SENSITIVITY FM
(uV at 21:/dB SIN)
RX SENSITIVITY SSB
(uV at 10dB S/N)
SKIRT SELECTIVITY AT 6dB
DOWN
AUDIO OUTPUT AT 10% dist
INTO 8 OHMS (Watts)
FINE TUNE RANGE
COARSE TUNE RANGE
SQUELCH RANGE (uV)
TX POWER SSB (PEP (WI)
TX POWER AMIW)
TX POWER FM
TX COARSE TUNE
NOISE BLANKER
AUTO NOISE LIMITER
RF GAIN CONTROL
FM DEVIATION+/-1.5kHz
SWR FACILITY

COLT1600DX
26.515-26.955
26.965-27.405
27.415-27.855
27.865-28.305
YES
1

1

05

UNKNOWN

2

+/-800Hz
+/-5kHz
0.5-300
12
7.5
10

+16kHz
YES
YES
YES
YES
NO

HAM MAJOR MARCO CB747 TRYSTAR 747

26.965-27.405
27.41527.855
27.865-28.305
YES
0.7

26.965-27.405
27.415-27.855
27.865-28.305
YES
1

26.965 -27.405
27.415-27.855
27.865-28.305
YES
1

0.5 1 1

0.2 0.5 0.5

AM/FM 6kHz
SSB 2kHz
3.5

NO
+/-4kHz
0.7-300
12
4
4

NO
YES
NO
SWITCH
YES
NO

Table 2 The manufacturers spec for each model.

AM/FM 5kHz
SSB 22k Hz
2

+/800Hz
NO
0.5-500
12
75
7.5
NO
YES
NO
SWITCH
YES
YES

MULTIMODE 2 CONCORD 2

26.965-27.405
27.415-27.855
27.865-28.305
YES
0.7

26.965-27.405
27.415-27.855
27.86528.305
YES+CW
0.7

HIGH GAIN JUMBO

26.965 -27.405
27.415-27.855
27.865 28.305
YES
0.7

26.965 -27.405
27.415-27.855
27.865-27.305
YES
0.7

0.5 0.5 0.5 0.5

02 0.2 02 0.2

AM/FM 5k Hz AM/FM 6k Hz AM/FM 6kHz AM/FM6kHz
SSB2.2k Hz SSE 2k Hz SSB 2k Hz SSB 2kHz
2 3.5 3.5 3

+/800Hz
NO
0.5-500
12
4
12
NO
YES
NO
SWITCH
YES
NO

+/-600Hz
+/4.5k Hz
0.7.300
12
4
4

+/-4.5kHz
YES
NO
SWITCH
YES
NO

+/800Hz
+/-4.5kHz
0.7-300
12
4
4
+/-4.5kHz
YES
YES
YES
YES
YES

+/800Hz
+/-4.5kHz
0.7-300
12
7.5
7.5
NO
YES
NO
YES
YES
NO

AM/FM 4kHz
SSB 2k Hz
3

+/800Hz
+/5k Hz
0.7-300
12
4
4

+/-4.5kHz
YES
YES
YES
YES
YES

shown above because the
oscillator frequency is doubled by
the tuned circuit comprising Ti
before being injected into the mix-
er.

Adjusting The Band
Oscillator
For those of you contemplating

this conversion, remember it is not

Table 3 The new channel and fre-
quency allocations.
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4 28. 51 1g.42 25.32
7 28. S; 18.43 14 - 33
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is 15 S7 4-1 7 24 37
't 21 st 2t Lis' rl' 33
/..Z .213. tec 2,1 00 21 if°
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/y 2.8.4z 24.02 29 42
/5 28 3 9-03 24 13
ii. 28 1,5 24.05 24 l6
/ 7 a 64 /%.C6 /4 44ii -28 47 24.07 ..")- 41

/1 21 4d 71.0 i 15  4a'

2e, ;a 71 15,00 25 -.50

2' 28, P 15,,i 14. 5'

12 2E. 72 2/.12 71 52

23 28, 15 roS .Zq '65
ly 28 7; /5 e? 11.53
25 25'79 25 '$. 29 'VI -

24 21 A, 24 ic. 21-54
27 26.77 .2,7 '7 45 $ 7

23' 2r 7X pi 4 .i9-5$
2'1 28 19 .29.I6 24 Si

2$ ?C, 2,4 20 24voiot
,9 SI 11 2' VI (.,

-32 28 82 24 22. 21 4
33 .l' v3 15 23 )4-t.2
34 22 it, 2', 24 211 0.-
35 2d 1.c /ci 25 2/ - 65
36 28 44 25 24 14 44
i 7 fe ei 25 /7 29 ti
3P 24 BS' 24.2d 2,2 4i
,i''i ,4 81 2,119 25 64

14 23.40 2930 29 70

just a straightforward exchange of
band crystals, the set will need to
be re -tuned. You will also require a
frequency counter, oscilloscope,
and a digital DC voltmeter. Before
removing the old band crystals,
select channel 30 on the high band
and measure the DC voltage with a
digital meter at test point 1 on the
PTBM 1 21 D4X PCB, or test point 2
on the PTBM059COX PCB. The
voltage reading should be in the
region of 1.33V.

After taking this reading
replace the old band crystals with
the new and with a 10pF capacitor
connected to terminal 1 on the
oscillator board (PTOS011A0X
PCB), measure the frequency and
amplitude of the band crystal
oscillator on each band. The fre-
quency of the oscillator can be ad-
justed by altering the trimmers
CT1, CT2, and CT3. The frequency
measurement should be carried out
on the AM/FM/USB mode. The core
of T1 should be adjusted for max-
imum amplitude.

If you cannot obtain a sharp
peak in tuning T1, you will have to
replace the internal tuning
capacitor of T1 for a 68 pF one to
replace this, the transformer and
the screen have to be completely
removed from the PCB. The internal
tuning capacitor will be found in-
side the base of the coil former and
should be removed carefully.
Replace the metal screen and
resolder the transformer on to the
PCB. The new 68pF tuning
capacitor can be soldered across
the coil of the transformer on the
back of the PCB. When T1 has
been successfully tuned, switch to

LSB. Transistor Q2 should now
conduct and the output frequency
of the crystal oscillator should drop
by 3kHz. If it doesn't, adjust CT4
until you obtain the correct fre-
quency offset.

In the case of the band
oscillator the following procedures
will need to be followed. Connect a
10pF capacitor to the output of T1
and measure the amplitude and fre-
quency of the crystal oscillator.
The output presented at test point
4 was found to be quite low and
insufficient to drive my digital
frequency meter. With the set swit-
ched to FM/AM/USB mode, the
frequency of the crystal oscillator
can be adjusted by altering the
trimmers CT2, CT3 and CT4.

With the set switched to the
LSB mode, the frequency of the
band crystals should drop by
1.5kHz. Remember that the crystal
oscillator is operating at half the
frequency of other models' band
oscillator and it is doubled by the
tuning circuit, T1. Therefore the
frequency shift measured on LSB at
the output of T1 will be 3kHz. If
this is not so, then adjust trimmer
CT5 until you achieve the required
offset. Tune the core of T1 for
maximum amplitude, again chang-
ing the value of the internal tuning
capacitor if necessary.

The VCO

The remaining PLL circuitry is
similar for all the models and
modification work is, of course, the
same. A DC voltage reading has
been taken at test point 1 or 2
depending on the model you
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Calculating New Band
Crystal Oscillator Values

We know that the transmit/receive fre-
quency for AM/FM/USB is derived from Fo,
the frequency injected into the receiver first
mixer minus 10.695MHz.
Thus:- Ftx = Fo - 10.695 . . . equation 1.
Fo is the output frequency of the band pass
filter which is produced by additive mixing,
adding together the frequencies of the VCO,
Fvco and the frequency of the band crystal
oscillator Fxtl.
Thus:- Fo = Fvco + Fxtl . . equation 2.
If we now substitute equation 2 for Fo into
equation 1, we obtain,
Ftx = Fvco + Fxtl -10.695... equation 3.
We also know that Fin, which is obtained
from the output of the low pass filter, is

derived by subtracting the frequency of the
VCO from the frequency of the band select
crystal oscillator.
Thus:- Fin - Fxtl - Fvco . . . equation 4.
Re -arranging equation 4, we obtain
Fvco = Fxtl - Fin . . . equation 5.

Substitute Fvco in equation 5, into equation
3 we obtain
Ftx Fxtl - Fin + Fxtl - 10.695
Ftx = 2Fxt1 - Fin -- 10.695 equation 6.
In equation 6, the only unknown quantity is
Fxtl, which is the required frequency for the
band select crystal. So if we re -arrange
equation 6, we obtain the final equation
Fxtl = (Ftx + Fin + 10.695)/2
where Fxtl is the operating frequency of the
band crystal oscillator,
Ftx is the transmit/receive frequency of the
set and Fin is the input frequency to the pro-
grammable divider.

Let us test the formula. From a previous
example, channel 30 on the high band cor-
responds to an operating frequency of
28.205MHz. From Table 4 we can see that
the value of Fin for channel 30 will be
2.21 MHz. If we know substitute the data in-
to the formula, we obtain
Fxt1=(28.205 + 2.21 + 10.695)/2
= 20.555MHz
which is the frequency of the crystal used on
the high band in the unmodified set.

We can now calculate the value of the

Table 4 Truth table of the programme lines for each channel.

crystal required to convert the set for use on
the amateur 10m band. It is usual to select
channel 30 on the high band to correspond
with the calling frequency for 10m FM
working ie 29.60MHz. Therefore the value
of the crystal required will be
Fxtl = 12 9 . 6 0 + 2.21 + 1 0 . 6 9 5 I / 2
= 21.2525MHz.

It is also worth while considering re-
crystalliny the mid and low bands as well
since all the models listed in Table 1 are
multimode transceivers. However there is a
problem. The VCO is so designed that it can
only operate over three consecutive blocks
of 40 channels. If for example you try to
cover the CW portion of 10m as well as the
FM portion, the VCO will be unable to pro-
vide the frequency sweep that will be re-
quired. The VCO tuned circuit, is en-
capsulated in a rectangular block of solid
plastic covered by a green plastic skin, and
does not therefore lend itself to easy
modification. If you want to increase the
operating bandwidth of the set, you will
have to replace the green plastic blob with
the circuit shown in Fig 2.
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are modifying. Reconnect the
voltmeter to the test point and
adjust the tuning core of the VCO
until you obtain the previous
reading of 1.33V.

If you are retaining the original
VCO circuitry and using the set
over only 40 channels, then the
tuning core will have to be
unscrewed by a few turns. When
you have obtained the desired
voltage reading the VCO should
now be correctly tuned and the PLL
loop functioning correctly.

Modifying The VCO

If you choose to use the set on
the three consecutive groups of 40
channels on 10m, then you will
find that the existing VCO circuitry
will not track the entire 120 chan-
nels. I found the VCO would only
track over 114 channels on 10m.
On the llm CB band, the VCO was
capable of tracking approximately
130 channels. The change in the L
to C ratio is the prime cause for this
tracking problem on 1 Om. The VCO
voltage swing varied between ap-
proximately 1V up to 6V. It was
therefore found necessary to
remove the existing VCO tuned
circuitry by unsoldering the five
connections on the main PCB and
replace it with the circuitry shown
in Fig 2.

The circuit is constructed on
Vero board of the same floor
measurements as of the en-
capulated circuitry removed. The
layout of the various components is
shown in Fig. 3. The five connec-
ting terminals are constructed out
of stiff wire and soldered to the
back of the Vero board. The coil is
wound on a Toko coil former and
surrounded by a pot core and
screen can. The new circuit board
should be installed in place of the
encapsulated VCO and the five
connecting terminals soldered to
the main PCB.

After installing the new VCO,
reconnect the digital voltmeter to
test point 1 (or test point 2) and ad-
just the tuning core of the VCO to
obtain a voltage reading of 2.48
volts on the same channel as
before. This should then corres-
pond to approximately 5.12V on
channel 1 on the low band.

It was found necessary to make
a slight alteration to the low pass
filter installed between the phase
comparator and VCO. A 0.22 uF

RI C2

LOW 221. .BY

PASS
FILTER

4.-W1711
RA102

R2
470k

V00

" V:17g`O;UrC4:VCORE

Fig.2 The replacement VCO circuit.
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C

D

E

R2 10

C5 Cl

C

R1

DI
2

t')

Ll

DENOTES CUT TRACK WITH TWIST DRILL

DENOTES TERMINAL POST CONNECTING
VCO TO THE MAIN PCB

Fig.3 The new VCO is built on
veroboard (viewed from the compo-
nent side).

tantalum bead electrolytic
capacitor was placed in parallel
across R1 to improve the stability
of the loop. Although the new VCO
circuit extends the operating fre-
quency range of the set, additional
modifications have to be made to
the two band pass filters, and the
transmitter tuned circuits which are
not covered in this article.

Transmitter Tuning

The next step in the modifica-
tion procedure is to tune the
transmitter power amplifier and
drive circuits. With a SWR meter
and a 50 ohm dummy load con-
nected to the aerial socket, key the
transmitter on channel 60 on the
mid band on AM or FM. At the out-
put of the PLL mixer IC2, a band
pass filter comprising of T2 and T3
selects the frequency Fvco plus
Fxtl which is fed to the receiver first
mixer and transmitter mixer IC3.

The tuning cores of T2 and T3
must be adjusted to give a peak in
output transmitter power. You may
find you can not tune T2 and T3 on
the new frequency. In which case
the internal fixed tuning capacitors
in the base of the coil formers will
have to be replaced with lower fix-
ed value capacitors soldered to the
printed circuit side of the PCB as
previously described. I found I

could tune T2 and T3 without alter-

ing the value of the fixed
capacitors.

The next step is to tune the
band pass filter, T4 and T5, at the
output of the transmit mixer IC3.
The fixed tuning capacitors here
had to be replaced for 33pF
capacitors soldered to the back of
the PCB. The output of the band
pass filter is fed to the base of tran-
sistor, Q7, which is an emitter
follower. This feeds RF
preamplifier, Q8, which is tuned by
T6 and C47, a 47pF capacitor. If
you are unable to tune the
preamplifier you will need to
change the value of C47 for a 33
pF capacitor.

The output of T4 feeds, via.
C49, the base of the RF driver tran-
sistor Q9. The value of C49 was
selected by the set manufacturer
when the set was initially tuned
back in the factory. It may be
necessary to change the value of
C49, which is normally about
390pF, for a lower value. The RF
driver is tuned by L7. Again you
may find it necessary to change the
value of C53 which is normally a
220pF capacitor for 150 pF. No
difficulty was experienced in tuning
the RF power transistor stage.
Repeat the tuning exercise until
you have obtained maximum out-
put on channel 60 on the mid band.

After completing this stage of
the tuning, compare the output
power of channel 60 on the mid
band with channel 1 on the low
band and channel 40 on the high
band. If the output power is not the
same, then you will have to read-
just the tuning cores of the band
pass filters to obtain as near as
possible a constant power output
across the new operating frequen-
cy range of the set.

Receiver Tuning

Tune the set to channel 60 in
the mid band, and inject a signal of
29.10MHz into the aerial socket.
Adjust the tuning cores of the
receiver RF amplifier T7, T8, and
T9 with the noise blanker switched
on. Reduce the level of the injected
signal until it is just audible from
the set's loudspeaker and again ad-
just the tuning cores of T7, T8, and
T9 for maximum audio. If you do
not have a suitable signal source,
the receiver front end can be tuned
from an off air signal generated by
another amateur station. Finally,
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with the dummy load attached,
monitor the transmit output signal
on the amateur station main
receiver. Tune the receiver either
side of the carrier frequency by
more than 10kHz and ensure no
stray sidebands exist.

If the set has passed this test it
is now ready to be used on the air.
Remember, that the operating fre-
quency generated by the channel
change switch logic code does not
necessarily change in 10kHz steps
from one channel to the next. The
new operating frequency relation-
ship with channel number is shown
in Table 3. The cost of the
modification using three new
crystals is approximately £20.

Cut Price Conversion

A cheaper method of conver-
ting these models to 10m would be
to retain one of the crystals and
modify the program code to adjust
the programmable divide number N
to suit the requirements. Using the
20.555MHz crystal and changing
the program code the value of Fin
on channel 40 on the high band can
be found by manipulating the equa-
tion derived in 'Calculating New
Band Oscillator Crystal
Fxtl = (Ftx + Fin + 10.695)/2.
Then Fin = 2Fxtl - Ftx 10.695.
On channel 40 we require the
operating frequency of the set to be
29.7MHz. Therefore Ftx will be
29.7, and Ftxl will be the crystal
frequency 20.555MHz.
Fin= 41.11 - 29.7 - 10.695
= 0.715MHz

This value of Fin makes the
divide by N number for the pro-
grammable divider equal to 71.5.
However, we must always have a
whole number for the value of N. If
we make the N equal to the nearest
value of whole number, 72, how
far do we need to pull the frequen-
cy of the 20.555MHz crystal to ob-
tain the desired operating frequen-
cy of 29.7MHz? Using the formula

CHANNEL
CHAN 1
CHAN 30
CHAN 40

P5 P4 P3 P2 P1 PO BINARY NUMBER
1 1 1 1 1 1 63
0 1 1 1 0 1 29
0 1 0 0 1 1 19

Table 5 Some switch logic codes for
selecting channels 1, 30 and 40.

CHANNEL Pe P7 P6 P5 P4 P3 P2 P1 PO BINARY NUMBER
CHAN 1 0 0 1 1 1 0 0 1 1 115

CHAN 30 0 0 1 0 1 0 0 0 1 81

CHAN 40 0 0 1 0 0 0 1 1 1 71

Table 6 The required programme
code for channels 1, 30 and 40 on
the high band.
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Fig.4 The circuit configuration for the 4008 binary adder IC. The pin
out is shown on Fig.5.

SO

to obtain the value of Fxtl, we
obtain:-
Fxtl- 129.7 + 0.72 + 10.695)/2 =
20.5575MHz
I found it proved impossible for the
existing crystal oscillator to in-
crease the oscillator frequency by
reducing the capacitance in series
with the crystal.

If instead we make N = 71,
then:-
Fxt1-129.7 + 0.71 + 10.695)/2=
20.5525MHz
The 20.555MHz crystal can be
pulled down to 20.5525MHz on
the PTOS011A0X PCB by remov-
ing the 33pF capacitor in parallel
with the crystal trimming capacitor,
and replacing it with a 150pF
capacitor. In the case of the
PTBMO59COX PCB, a 150pF
capacitor must be connected in
parallel with the crystal trimming
capacitor CT4. Some difficulty was
experienced in pulling the frequen-
cy of the 10.2775MHz crystal
down, such that the output doubl-
ed frequency from the secondary of

T1 was 20.5525MHz. You may
have to replace the 10.2775MHz
crystal with a 10.27625MHz
crystal. But it is a very small price
to pay!

Binary Code

The existing binary code pro-
duced by the channel switch can be
obtained from Table 4. In the un-
converted set, the program lines PO
- P5 are connected directly to the
channel control switch, and pro-
gram lines P6 and P7, are con-
nected to Vdd which produces
logic level 1. Program line P8 is
grounded giving logic level 0. The
actual binary value of the switch
for each channel can be obtained
from program lines PO -P5. Table 5
shows the binary and logic levels
for channels 1, 30, and 40. The
binary value of the channel switch
on channel 40 is 19. From the
previous calculations we require a
binary code of 71 with the crystal
oscillator operating at

ID
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How the Ham International
Multimodes Work

PLL CIRCUIT
All the models listed in Table 1 use the

same phase lock loop circuitry, which uses
the PLL02 chip to produce the various fre-
quencies necessary for the set to operate on
CB. The block diagram which is common to
all the models is shown in Fig 1.

The PLL loop comprises of a reference
crystal oscillator operating at 10.24MHz,
which is fed to pin 3 of the PLL chip. Pin 3 is
the input to a fixed frequency divider, known
as the 'divide by R' divider. This divides by a
fixed number, 1024 to produce a 10kHz
reference input to the phase comparator.

A sample of the output frequency pro-
duced by the PLL circuit is fed to pin 2 of the
PLL chip. Pin 2 is the input to the program-
mable divider which divides the input fre-
quency Fin by a number N. N is selected by a
logic code produced by the channel switch.
The output of the programmable divider is
fed to the other input of the phase com-
parator where if compared with the
reference 10kHz fed to the other input. The
phase relationship between the two inputs
to the phase comparator produces a DC
voltage at pin 5 of the PLL chip which is fed
to the VCO, via a low pass filter. Therefore
the output voltage produced by the phase
comparator, controls the output frequency
of the VCO.

To produce the correct operating fre-
quencies required for American CB, the VCO

operates in the frequency range o
17.555MHz to 18.445MHz in the
AM/FM/USB mode.

The technology used in the PLL02 is
quite old when compared with the
technology available today. The maximum
input frequency, Fin, to the programmable
divider is limited to approximately 4.5MHz,
because of the timing delays within the pro-
grammable divider. For the PLL02 chip to be
used in a circuit which generates frequen-
cies suitable for CB, some form of
prescaling or down mixing must be used to
ensure that Fin remains below 4.5MHz. The
circuit designer has opted for a very clever
arrangement, where the output of the VCO
is fed to a mixer which forms part of IC2,
where the VCO frequency is mixed with the
frequency of a crystal oscillator.

One of the predominant frequencies
produced as a result of mixing comprise of
the crystal oscillator frequency, minus the
frequency of the VCO Fxtl - Fvco. This is the
filtered out of the mixer by a low pass filter
and fed to the input of the programmable
divider - thus completing the loop. The
other predominant frequency produced is
Fxtl + Fvco obtained at the output of the
mixer by a band pass filter comprising of T2
and T3. This frequency is fed to both the
receiver first mixer 022, and the transmitter
mixer, IC3, where 10.695MHz is added,
under transmit conditions on AM/FM/USB,
to produce the final transmit frequency. This
circuit configuration ensures that the VCO is
operating at a frequency well below the

operating frequency of the set and also en-
sures that Fin is kept below 4 5MHz.

THE PROGRAMMABLE DIVIDER

The value of the divide by N number is
determined by the value of the binary logic
code presented to the program code inputs
PO - P8, pins 7-15 on the PLL01 chip. The
PLL02 chip is a CMOS device where logic
level 1 can be represented by a positive
voltage anywhere between + 4V up to ap-
proximately 9V. The logic truth table for the
PLL02 chip is shown in Table 7. The range
of divide by N numbers varies between 2
and 511, where all the logic inputs are at
logic level 1. From Fig. 1 it can be seen that
the channel switch is permanently con-
nected to program line inputs PO - P5, P6
and P7 is permanently connected to Vdd,
logic level 1, and P8 is grounded to give logic
level 0. The input codes together with the
resulting value of Fin is given in Table 4.

For the loop to he locked, it is
necessary for the frequency being sampled
by both inputs to the phase comparator to
be at the same frequency namely 10kHz. By
altering the divide by N number the frequen-
cy being generated varies in 10kHz steps.
Thus from Table 4, it can be seen that the
value of Fin jumps in 10kHz steps when the
logic codes are changed by the rotation of
the channel select switch.

You will also observe from Table 4 that
the frequency in a small number of channel
positions will jump forwards or backwards
by more than 10kHz. This is due to the
F.C.C. specification which calls for some
frequencies to be skipped altogether. For ex-
ample, the set operating frequency jumps
20kHz between channels 3 and 4 and again
between channels 7 and 8. The most con-
fusing jump in frequency is that which oc-
curs downwards between channels 23 and
24

Rotating discs connected to a common
central shaft in the channel switch produce
the program logic code. These are made
from double sided PCB which has been etch-
ed to provide the correct logic codes for
each channel selected. The central wiper
contact is connected to Vdd. Internal pull
down resistors are provided within the
PLL02 chip to produce logic level 0 when
the channel switch contact is open and the
program line is disconnected from Vdd.

Additional rotating discs provide the
correct code to drive the two seven segment
LED displays - the visual indication of the
channel number selected. It would be very
difficult to alter the program codes to make
the channel number relate correctly to
operating frequency, or to change the logic

Table 7 The truth table for the
PLL02 chip.

SELECTION

Ps P7 Pe Ps Pa P2 Pi Po
DIVIDE
BY N

0 0 0 0 0 0 0 0 2

0 0 0 0 0 0 0 0 3
0 0 0 0 0 0 0 1 0 2

0 0 0 0 0 0 0 1 3

0 0 0 0 0 0 1 0 0 4

. .

.
0 1 1 255

.
1 1 511
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codes outright to alter the operating fre-
quency say from llm to 10m. One method
of achieving this is to use an EPROM which
will be discussed in the second part.

THE BANDS
Each hand of 40 channels is selected

by the down mixer crystal oscillator. This is
sometimes refered to as the band crystal
oscillator, whose frequency, Fxtl, is fed to a
mixer which forms part of IC2. In the un-
converted set, the three crystal frequencies

each group of 40 channels are

20.105MHz, 20.330MHz, and
20.555MHz for the PTBM121D4X PCB,
and at half the frequency for the
PTBM059COX PCB. The crystals operate in
a fundamental mode with a capacity of
about 28pF.

In the Multimode II and Jumbo models,
the crystal oscillator circuit is different. The
crystal oscillator is contained on PCB
number PTOS006A0X and it oscillates at
half the frequency. This is then doubled by a
tuned circuit comprising T1 to arrive at the
correct frequency to be injected into the
mixer IC2.

LOOP FREQUENCIES

In the unconverted set, the VCO
operates in the frequency range of 17.555
- 18.445MHz in the AM/FM/USB mode
and 17.5535 - 18.4424MHz in the LSB
mode. The additive products of mixing Fvco
and Fxtl will produce frequencies operating
in the range 37.66 - 39.0MHz in the
AM/FM/USB mode and between 37.657 -
38.997MHz in the LSB mode.

A low pass filter selects the subtractive
product of mixing and will appear in the fre-
quency range from 2.55MHz down to
2.11MHz. The band crystal oscillator will
oscillate at 20.105MHz on the low band,
20.330MHz on mid and 20.555MHz on
high for the AM/FM/USB modes of opera-
tion. When the LSB mode of operation is
selected, the crystal oscillator will operate at
a frequency 3kHz lower. This is achieved by
transistor Q2, which changes the
capacitance in the crystal oscillator circuit.
Remember the Multimode II and Jumbo

models' crystal oscillators oscillate at half
the frequency; so on LSB, the crystal will
operate at 1.5kHz lower. This will turn out
to be 3kHz lower when the frequency is
doubled by T1.

SIDEBAND OSCILLATOR
The sideband crystal oscillator. 011 or

Q12 depending upon the model you have,
will operate at 10.695MHz in AM/FM/USB
mode, and 10.692MHz on LSB. The output
Fvco Fxtl of the band pass filter T2 and T3
is fed to the transmit mixer IC3. There it is
mixed with the frequency generated by the
sideband crystal oscillator to produce a
transmit frequency in the 26.965
28.305MHz frequency range.

On SSB. double sideband modulation is
produced at the output of the balanced
modulator IC4 with the audio output signal
from the microphone amplified by IC5. The
output of the balanced mixer is fed to a
crystal filter which has a pass band
restricted to 3.5kHz. Thus allowing only one
sideband to pass through depending upon
the frequency of the sideband crystal
oscillator.

THE RECEIVER
The receiver RF amplifier will amplify

signals in the frequency range 29.965 -
28.305MHz. This amplified output from RF
amplifier, Q20, is coupled through T9 to the
receiver first mixer, Q22. Here the signal is
mixed with the injected frequency derived
from the output of the band pass filter T2
and T3. The injected frequency will always
be 10.695MHz higher that the receiver fre-
quency on AM/FM/USB and 10.692MHz on
LSB to ensure that the signal is further
amplified by the receiver first IF amplifier.

FREQUENCY GENERATION

To fully understand the principles
behind the operating frequencies genera-
tion, it is useful to select an operating fre-
quency and follow it through the block
diagram shown in Fig.1. In the un-modified
set operating on AM/FM/USB on channel 30
on the high band, the operating frequency
will be 28.205MHz. The frequency at the
output of the band pass filter T2, T3 will be

28.205MHz plus 10.695MHz, which
equals 38.9MHz. The VCO will be operating
at a frequency of 38.9MHz minus
20.555MHz a resultant 18.345MHz. The
frequency output from the low pass filter
will be 20.555MHz minus 18.345MHz
equalling 2.21MHz - the input tampling
frequency Fin which appears at the input to
the programmable divide by N divider.

You will remember that for the loop to
be locked both inputs to the phase com-
parator must be at the same frequency. The
frequency, 10.24MHz, of the reference
crystal oscillator is divided by the fixed
value. 1024, the divide by N divider. This ap-
pears at one input of the phase comparator
at a requency of 10.24MHz divided by
1024 which equals 10kHz.

Therefore, it is essential that the fre-
quency presented to the other input of the
phase comparator must also be 10kHz for
the loop to be locked. With an input frequen-
cy to the programmable divider of 2.21 MHz,
the value of the dividing number N will be
2.21MHz divided by 10kHz which gives a
value of 221. The logic levels that must ap-
pear on the program lines to produce a divide
by N number of 221 will correspond to the
binary value of 221 obtained from Table 7.

To obtain a binary value of 221 it is re-
quired that program lines 27, 26, 24, 23, 22,

and 20 should be at logic level 1, and the re-
maining logic lines should be at logic level 0.
This will give a binary value of 128 plus 64
plus 16 plus 8 plus 4 plus 1, which equals
221. This logic bit pattern for channel 30
and the value of Fin agrees with the informa-
tion shown in Table 4.

The operating frequency of the set can
be altered by changing the value of N which
in turn changes the value of the DC output
from the phase comparator. This also con-
trols the operating frequency of the VCO,
which after mixing will affect the value of
Fin - thus completing the closed loop. The
operating frequency of the set can also be
changed by altering the frequency of the
band oscillator or down mixer crystal
oscillator. With this series, different bands
of 40 channels are selected by altering the
crystal frequency of the band oscillator.
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20.5525MHz. Therefore some
gadget needs to be inserted bet-
ween the channel change switch
and the program lines to the PLL
chip.

A cheap method of altering the
program code is by using binary ad-
dition. To obtain the desired binary
code of 71 for channel 40, we
need to add a binary value of 52 to
the channel switch code of 19.
This binary value difference re-
mains constant throughout the 40
channels. Therefore the binary
values for channels 1, 30, and 40
together with the required logic
levels is shown in Table 6.

Adding Gadget

Motorola have on the market an
integrated circuit which costs
about E1, which will do the job of
adding two binary numbers
together. It is a 4000 series CMOS
type 4008, which is a four bit
binary full of adder with two four
bit data inputs -Ao - A3 and Bo
- B3 - a carry input Co, four sum
outputs - S3, and a carry output
C4. The type 4008 also incor-

porates full look ahead across 4
bits to generate the carry output
C4. This minimises the necessity
for extensive look ahead and carry
cascading circuits. The full circuit
configuration and pin out functions
are shown in Fig. 4.

To obtain the required binary
number two 4008's will be re-
quired. The circuit diagram of the
binary adder circuit is shown in Fig
5. The input program lines for both
IC1 and IC2 are grounded through
4.7k ohm resistors to ensure that
they are at logic level 0 when not
being used. The logic outputs of
the channel change switch are con-
nected to A0 - A3 for IC1 and Ao
- Al for IC2. A2 and A3 of IC2 are
not used and are therefore ground-
ed through 4.7k ohm resistors to
ensure that they remain at logic
level 0.

The B inputs for both binary ad-
der ICs are fed via 4.7k ohm
resistors to either Vdd or ground to
achieve the binary value of 52. The
carry output of IC1 is connected to
the carry input of IC2 to obtain full
carry over between the two binary
adder ICs. The carry input of ICI is

not used and is grounded to ensure
that noise cannot trigger the input
to give an incorrect output code.
The carry output of IC2 is not used
and pin 14 is left open circuited.
The power consumption for the
4008 is less than 2 milliamps and
therefore it is acceptable to use the
same voltage rail which feeds the
PLL02 chip.

Construction

The two binary adder IC's are
mounted on a small piece of Vero
board. It is wise to use IC holders
and complete the soldering before
inserting the two ICs to avoid
possible damage. The resistors are
also mounted on Vero board and
ribbon cable was used to connect
the Vero board, channel switch and
PLL chip. The Vero board was
mounted to the side of the metal
chassis using a right angle bracket
of the style used to mount the other
sub PCBs.

In the second part, Roger will
be dealing with the extended fre-
quency range, the EPROM to be
used, and the repeater shift.

Readers'ADS!
WANTED

WANTED Yaesu YK-901
keyboard also a late
FRG7700M reasonable pro-
ce please. Phone Colchester
394336 (Essex).
WANTED for spares non
working Hammarlund
HQ1 80 Rx, with clock timer.
Also matching speaker model
S-200 for HQ180A Rx. Must
be in good condition. 0875
52317.
WANTED Datong morse
tutor. Exchange for realistic
DX -100L 5 -band general
coverage receiver mint condi-
tion or sell £40 telephone
051 525 4196 G6PBJ.
WANTED Radcom and QST
magazine reviews of Yaesu
FT301 Tx/Rx and ac-
cessories. Expenses paid. Tel
St Albans 39333.
WANTED for JR310 Trio,
19.955 MHz crystal and
10AZ narrow filter. Also any
parts of chassis etc for

JR310. Harmer, 9 Park
Square East, Jaywick, Clac-
ton, Essex.
WANTED Icom IC730 FM
board. Must have fitting in-
structions etc or full circuit
diagram and construction
details - David GOAFP tel
0900 826461.
WANTED Practical Wireless
1930s 1960 Radio Con-
structor Bernard, book
George Newnes, fair price
paid. J Savage, 7 Weyhill
Close, Park North, Swindon.
WANTED 3 element tri band
beam and rotator must be
good working order. Good
price paid for right units.
Phone 0647 52520.
WANTED Palm 2 or Palm 4
handheld transceiver or
similar commercial equip-
ment for V/UHF also lowband
handheld, all must be com-
plete. No silly prices please.
Phone John 0280 702900.
WANTED Pye Cambridge ser-
vice manual 70MHz/FM buy

or borrow to make copy. Any
information on convertion to
4 meters welcome. Phone
Phil 0535 65262 or write to
J.P. Barras, 26 Wimborne
Drive, Keighley, W. Yorkshire
BD21 2TR.
WANTED 6 meter or 4 meter
convertor for Yaesu FR101
receiver. Tel Wrexham
262757.
WANTED 10M Rx/Tx must
cover 28 and 29.99 MHz
CW and SSB, commercial or
home brew in good cond.
Telephone Rodger GM3JOB
0294 215728.
WANTED power supply 5A
or 10A. Must be in perfect
working order. Write to:
David Mitchell, Westfield,
Rillington Fields, Scaggle-
thorpe, Malton, North
Yorkshire, Y017 8EB.
WANTED Schematic diagram
for Marconi CR300 will ac-
cept original or photocopy.
Any costs will be refunded.
Please telephone 0783 488

995 (Sunderland).
WANTED HF (prefer scann-
ing) all mode receiver. Also
transceivers mobile and base
suitable glider freq. 129.90
130.10 etc. Also scanning
VHF receiver 25MHz to
550MHz (no breaks) cash
awaits. Tel 085 886 452
late eves or Sundays.
WANTED service, alignment
details plus circuit diagram
for Trio 9R-59DS receiver
original or photocopy. Name
your price or expenses reim-
bursed. Phone Alan, Basildon
(0268) 45573 after 6pm or
write G1EBH QTHR.
MOBILE mount for FT29OR
wanted. GOANF, Penzance
63084.
WANTED RTTY transceive
program for Commodore
C16, on cassette. Also copy
of circuit diagram C16.
G6KYT tel 0424 213479. 9
Collington Ave, Bexhill, East
Sussex TN39 3PX.
WANTED urgently DSB 80,
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must be well made. Please tel
Don GOAMH (0323)
898515 QTHR.
WANTED Codar AT5 Tx.
Heathkit DX40, DX60 and
also FTDX 401 T/R. Send
condition and price to Marris,
35 Kingswood House, Far-
nham Road, Slough, Berks,
SL2 1 DA.
WANTED FT101 ZD/AM/FM
FT102 AM/FM also ATU
160-10 WARC must be good
condition. Your price paid.
Please ring John, L'Pool 051
480 4862.
WANTED to purchase or loan
manuals or circuit diagrams
of Cossor 1045K oscillo-
scope and Truvox amplifier
TSA200 all letters answeres.
T Truran, Fairview, Green
Bottom, Chancewater, Truro
TR4 8QQ Cornwall.
WANTED Bearcat or similar
scanner 22D FB prefer not
working, must be cheap. Tel
(0772) 634194 before
8pm.
WANTED Trio R.1000
general coverage Rx or
similar must have direct
readout be in good condition.
Will swap for cash. Phone
302 4204 anytime - 9am-
9pm.
WANTED Yaesu FT -480R in
vgc. N. Purkins, 32 Astral
Road, Hessle, North Humber-
side HU13 9DD. Tel 0482
644122 after 6pm.
WANTED Murphy type 618
HF Tx AP 100333 and
power unit AP 100336 also
Marconi Elettra receiver -
G 4F UY QTHR. Phone
Reading 733633.
WANTED service info or cir-
cuit diagram for advance
timer counter type TC9Bm
loan or purchase, all costs
refunded. Also FREE GEC col-
our TV with I/output fault,
must collect. Phone Mike
Hadley (G4JXX) on 021 773
8139 after 6pm.
WANTED IC260A or E must
be perfect condx and
reasonably local to Kent area.
Motorola NiCad packs (2) for
HB h/helds. Info on Lunar
2M10 -150P linear or lunar
dealer in UK will defray ex-
penses. For sale: 2 large
variable capacitors (QRO
ATU?) 2 transformers (Ferro-
Mag) for 1-50V PSU offers.
Mark, G4RGB Tel: Medway
(0634) 30822. QTHR
1984/5 callbook.
WANTED info, circuits,
manuals, etc for Ultra Elec-
tronics Tx/Rx type 3A4A83,

3 channel, believed low band
AM. Also for Furzehill scope
1684D/2. All letters
answered, costs refunded.
Nick G6AJY 30 Aukland
Road, Kingston, Surrey.
Evenings 01 549 1983, day
01 7474 304/5.
WANTED in FB condition
FT102 or 1012D with an
ATU £300 ono for M7
FT757 and auto ATU and
HDPSU rig 6 month old rest
new G4WIE QTHR 01 987
2296 or 01 240 1277.
WANTED Solartron CD1740
oscilloscope mains power
supply module or non work-
ing CD1740 with good PSU
or info on the possible source
of supply of a PSU. Please
contact Alan G6LTN on
0945 860800 Wisbech,
Cambs or try 144.300 even-
ings!
WANTED FRG -7700M must
be late one, mint condition.
Also Yaesu YK-901 key-
board. Phone Colchester
394336 Essex.
WANTED Yaesu FRG -7 or
Lowe SRX-30 in good condi-
tion. Please write or phone,
Peter Wood, 2 Yew Tree
House, Queens Road,
Crowborough, E. Sussex. Tel
Crowborough (08926)
63061 (reverse charges).
WANTED Icom IC251E with
or without muTek front end
G3XKN Toddington, Bed-
fordshire 05255 2207.
WANTED transverter for
2mtr to fit FT707 Tx and Rx
anything considered eg
homebrew. Must be cheap
and working. Tel Paul 01
961 4659.
WANTED FP707 PSU work-
ing or not but cheap. Paul 01
961 4659.
EDDYSTONE 940 would
consider 840 in good condi-
tion. Also wanted old in-

teresting morse keys or
telegraphy equipment - old
crystal sets and a bencher
paddle. Could collect within
50 mile radius of London.
G4PDT phone 01 952
9548.
WANTED Sony airband
reciever if you can help me
acquire one of these small
radios please contact me:
John Higgins, 30 Under
Wood Road, Portishead, Nr
Bristol, Avon BS20 8PS. Tel
845351 (0272).
TWO METRE rig wanted any
condition acceptable, any
type acceptable, any age ac-

ceptable. Will collect London
area. Dave 729 6925.
WANTED: plug in units and
information on Cossor
CDU110 oscilloscope and in-
formation on microwave
modules 28/144 transverter
G3PTD 88 Sandy Lane,
Stretford, Manchester.
WANTED to provide spare
parts: old codar AT5 Txs and
Heathkit RA1 Rxs. Condition
not important as long as com-
plete and not 'bashed in'
metalwork. Details and price
to Marris, 35 Kingswood
House, Farnham Road,
Slough, Berks SL2 1 DA.
HELP impoverished SWL
needs triple oil filled DC
smoothing condensor for his
cherished AR88LF. Present
one has dumped its oil.
Urgently requied for morse
practice as test is already
booked. Phone 0454
614178 (Bristol).
WANTED Sony ICF 2001 or
ICF200D must be mint have
oscilloscope solartron
CD1220 with three plug ins
big but beautiful. Exchange
or sell also Russian
oscilloscope C1-16 true dual
beam both with manuals
both cheap. Phone 0945
860475 ask for Alex.
WANTED FTV 707 frame or
exchange for FTV107. For
sale MML 432/20 linear with
preamp £50. MMT 28/144
transverter, OK 10M FM -
£45. Star 8480 RS232
printer £75. All vgc and ono.
Dave G3Z01 QTHR Reading
332777.
WANTED Belcom LS102L
also NATO 2000 phone
0283 221870. For sale Ham
multi 2 £110. Hygain £90
phone 0283 221870.
WANTED valves: 'R' type to
KT88, any quantity, output
triodes specially wanted. All
valve wireless, communica-
tions, audio equipment and
crystal sets. Early quality
value hi-fi amplifiers, tuners,
turntables, speakers, pick-
ups and heads, Deccola,
Dynatron and similar
radiograms, separates. Com-
pact, transportable Military
receivers, transceivers, spy -
sets etc, American midget
radio -sets, Ekco, Philips,
Philco, Bakerlite radios and
speakers. Please write: John
Baker, 57 Birkenhead Street,
London QC1H 8BB (01 833
3008).
I have a problem PSU

manufactured by D Reinhardt
Can anyone supply me with
their address? Phone Geoff
Bracknell 52601.
WANTED linear amp 80-10
FL2100, HA14, KW1000 or
good home brew. Phone
Barry Macklin, Basingstoke
0256 475466 daytime.
WANTED Yaesu FT200 in-
formation, reviews, ac-
cessories etc. Also wanted
information etc on the
'Jupiter' 80/160m transmit-
ter and June 1968 issue of
'The Radio Constructor' (or
photocopy of article) SB Mat-
tinson, 22 Churchill Cres-
cent, Sonning Common,
Reading RG4 9RX.
WANTED newcomer to SWL
required general coverage
receivers. Condition unimpor-
tant, working or otherwise.
Look around the shack, see
what you can spare.
Reasonable prices offered.
All letters answered. Mr
Whylie, 5/4 Greendykes
House, 14 Greendykes Road,
Edinburgh EH16 4JJ.
WANTED Eddystone 888-A
receiver. Condition im-
material but must be 'A'
model and BFO must be OK.
Tel G3VDL 02404 2268 (S.
Bucks).
WANTED transverter from 2
meters to 70cms, also has
anyone out there any info on
the Grundig Sataliit 3400 HF
receiver? Brian Barwick
G1ESG 100 Westwood,
Golcar, Huddersfield HD7
4JK telephone daytime
0274 663928
WANTED OAP requires
secondhand Tx/Rx preferably
valve job. Must be in first
class condition. Prefer TS
520/30 or American gear.
Have for sale KW Viceroy
mark 111A. Working but
needs attention £40 ono.
Pryse 36 Hart Road, Byfleet,
Surrey KT14 7NH (G3WXT).
HELP can anybody help
with circuit for the Lafayette
KT320 HE 30 or the drawing
of the BFO circuit will pay all
costs, have Marconi valve
millivolt meter TF899 manual
sell or WHY books valves cir-
cuits SAE for wants. 0622
61327.
WANTED Heathkit DX40,
DX60, DX100, SB401,
HW16, also Codar AT5 plus
ACPU. Must be in good
working condition. No rub-
bish. Please write to Marris,
35 Kingswood House, Far -

ID
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nham Road, Slough, Berks
SL2 1 DA.
WANTED linear amplifier
Icom IC2KL or Trio TL922
East Grinstead 10342)
312374.

EXCHANGE

EXCHANGE !corn 255E 2M
mobile rig for 2m hand held
with charger. Phone Pete G1
HED 0705 455389 after
5.30pm.
EXCHANGE realistic DX400
brand new for communica-
tion rx. Must have manual
tuning age porevents the
uyse of keypad tuning or sell
£130. Harvey 93 Lockend
Road, Gartcosh, Nr Glasgow.
Tel. Glenboig 872656 G96
8AB.
EXCHANGE Shimizu
SSIO5A, Trio TL1 20 linear
1200w pep), Trio NC35s
mike, MMT144/28 T'Verter
and Reace 05F HF Freq
counter for: Trio 430S or
Yaesu FT757GX or 400W all
band HF valve amplifier. Also
have 10M allmode QRP
transmitter/Receiver 128 to
29.795) 4W AM/FM 12W
SSB and CW Has tape output
socket and PA as well as freq
counter socket and mike. Sell
for £195 ono. Also offers for
RT707 no mods. G4XPP, 10
Bowness Rd, Coniston Rk
Estate, Timperley WA15
7YA.
EXCHANGE Sommerkamp
FT277 HF transceiver plus
microwave modules two -
metre transverter for two -
metre multi mode base sta-
tion. I have new HF rig. Of-
fers for Marine Six -channel
VHF Transceiver installation.
Phone evenings 0229
62932 or daytime 0229
20351 ext 5342.
SWAP complete black and
white darkroom cutting for
HF receiver prefer Trio or
Yaesu. Tel. Simon 05255
2402 anytime.
EXCHANGE MMP432 144R
transverter vgc. plus
432MHz 18 ele tonna for
high power 144 MHz valve
linear or sell. £150. Phone
Paul on 0207 507408 after
6pm.
SWAP SR9 receiver c/w
power supply and pre -amp
for 2m hand-held transceiver.
Approx valve £50. Mr Hen-
shaw, 60 Bude Crescent,
Stevenage.
RACAL wieghtlifters club.
Seeks hardware! but serious-

ly folks I'm looking for gear,
MA79 Tx, Ta99 amp, Pu99
supply. Also MA144 ATU.
Have some cash but would
like to exchange gear. Please
call with enquiries. Have
allsorts. Eddie N. London.
01-445 0528.
EXCHANGE Hewlett Packard
handheld computer
calculator plus microdrive
caSSETTE UNIT. Thermal
printer interface units
HP41CV manuals etc. New
station no gear. WANTED
multimode 2 -metre will hag-
gle W.H.Y. de G1 OBE.
03744 68610 anytime.
EXCHANGE Zenith EM SLR
camera, light meter computer
flash, Tripod X2 converter
X3 converter sundries,
automatic slide projector, 3
slide magazines, Free stan-
ding screen. 4ft by 4ft for
FT29OR or Similar 2m multi
mode. Phone Gerry
Fakenham 701436. Norfolk.
EXCHANGEFujica SLR
camera. 1.8 lens Pentax 105
MiM lens, Chinon 28mm
lens, close-up lens, leather
carrying cases. All mint. Little
used for vhf or UHF rig or HF
equipment, satisfaction.
Both ways. Tel 0952
618972 Midlands area.
SWAP Trio 9130 exc cond
and eight amp PSU for
TS520S or se plus ATU
(must be v.g.w.c.) or WHY.
Also Trio 7800 vgc for multi
700Ex plus frequency
counter or WHY. Kevin or
Jackie Stoke on Trent 335
341.
EXCHANGE Canon cine
zoom 512 standard 8mm
camera. F1.2 8-42.5 zoom,
forward, reverse, stills, lap -
dissolve. Mint condition with
case for PSU 12 amp or
WHY? G1JNV Bolton
852786.
EXCHANGE Six Berth fram
tent + lightweight two per-
son tent KDK + FTRFB
2 -metre transceivers for any
type of HF CW/SSB transmit-
ter in good condition - Write
G6XCJ Fareham P016 ODQ.
NEW licence requires HF rig
due to car theft can ex-
change 6 channel Futuba
radio control boxed as new
and/or U.S. Divers, Regulator
and depth gauge. Anything in
good working order. TGeI
0475 673757 will pay car-
riage.
EXCHANGE my ICF2001,
perfect condition with PSU
and headset plus leather case

for Cobra or Nato 2000 CB.
Tel. 0232 Belfast 692495.
EXCHANGE IBM Golf ball
typewriter self corrector,
wanted hand portable 2m. or
70cms or WHY. Phone even-
ings 01-764 6767.

FOR SALE

FOR SALE KDK 2025 two
metre FM transceiver with
Slim -Jim antenna £150 ono.
Also Spectrum interface I

microdrive and cartridges
£50. G4ZHI phone 0491
35418 evenings or
weekends.
COMMODORE 64 and tape
£115 ono. RTTY terminal
unit, interface 64 £18, in
troduction to basic part 1 £6,
64 REF guide £4, grand-
master £3 music maker 64
£18 music 64 composer £5
music 64 £3 multi syn 64 £7
64 joystick £2.50 Dolby
stereo deck £7 G3OAB 021
747 8489.
MICRODOT 2RTTY CW ter-
minal unit built in montor
mint condition wanted
TS130V or similar QRP rig
possible part exchange with
cash adjustment must be
mint. Ring Stuart G40 OK
QTHR 0642 211685.
EPSON-PX-8 lap type com-
puter 64K RAM. Wordstar
talc -ROM file -ROM 5 months
old sell £600 or swap for
TRS100 32K plus programs
for TRS80 M100 or FT290
and FT790 rigs. Ring 0473
85526 anytime.
AMSTRAD CPC 464 com-
puter green screen monitor
as new complete in original
packing. Price El 50 ono. J
Forester Birmingham 021
476 5871.
FOR SALE Yaesu FT77 HF
transceiver 1 year old good
condition £325 ono. Phone
Martin on Cheltenham 0242
517336 evenings.
SELLING FT902DM com-
plete with all accessories ie
SSB/AM/FM/CW filters, Cur-
tis keyer, fan, mic, mint. Hi -
mound twin paddle thrown
in. All leads plus DC -DC con-
verter plus handbook. Test it
in my shack or I will send
securicor £575 tel 10934)
28563.
FOR SALE No 19 mkll Tx
complete with ATU voltage
stabiliser antenna mast and
giy ropes vgc £200 ono. Tele
Stonehenge 630 652 ask for
Trevor.
YAESU FT29OR as new

£240. Microwave modules
144/30 linear £60. Jaybeam
10 ele 2m beam £25 or
£315 the lot. Or plex good
HF rig also 2x5 ele Tonna
beam £15. Tel Bournemouth
102021 301691 day,
572871 evening.
YAESU FT209RH handheld
as new condition. CW 5/8
wave mobile antenna gutter
mount and charger £225 the
lot or plex good HF rig. Tel
Bournemouth 102021
301691 day. 572871 even-
ing.
HAMEG HM412 oscilloscope
with case. Probes signal
generator. DX302 receiver
and transistor tester £330
the lot or split. Phone Whit -
church Salop 4565.
FOR SALE Cybernet Delta
one 934MHz radio plus P7E
antenna - only five months
old - £290 ono. Richard
Miller, 59 Littledean, Yate,
Bristol BS17 4UQ or phone
Chipping Sodbury 10454)
318770.
PRACTICAL WIRELESS May
'81 to Aug '84, short wave
Nov '77 to Dec '81, Radcom
March '79 to Jan '85. Sale or
swap. Many RSGB and ARRL
books also SAE for list. Ed-
dystone professional HF Rx
model 1830/1 CW plinth
speaker and manual £850.
Tel Langport 250235.
FOR SALE morse talker
microwave module plus HRT
morse tapes all for £60.
Phone 1023 9871 274. even-
ings.
TW4000A in excellent con-
dition including the original
packing £395. Phone Peter
Crosland 0905 620041
anytime.
FRG7700 RX with FRT7700
ATU. Quick sale PSE as going
in the Navy. As new and box-
ed £220. Buyer collects tnx.
Shaun Hopkins, 42 Adswood
Lane West, Cale Green,
Stockport, Cheshire, SK3
8HZ. First come first served.
FOR SALE or exchange. Trio
R1000 general coverage
receiver with SP100 exten-
sion speaker covers 500kHz
to 30MHz with digital read-
out. Boxed in GWO £190 or
exchange for HF Tx/Rx eg
KW2000, FT200 etc. Phone
Tony on Bristol 719163.
COMPUTER Sharp MX 80K
48K VDU tape £100 or swap
for good stereo equipment.
Phone Thanet 0843
822415.
YAESU FT1012D mk3, FM

60 please mention HRT when replying to advertisements 73 G4NXV DECEMBER 1985



immaculate condition with
YM21 mic £495 or may ex-
cept part -ex on Yaesu FT7B
in good condition. Tel Alan
061-881 2798 Manchester
(G1 FPA) after 6pm. Wanted
15-20 amp PSU tel Alan 061
881 2798 after 6pm.
FOR SALE Bomber command
communications receiver
18/7.5, 7.5/30, 3.0/7.5
MHz, 1500/600, 500/200,
kHz £40. Another 18/7.5
7.5/3.0 MHz, 1500/600,
500/200, 200/70kHz £40
Beckenham Greater London
tel 01 650 3686.
FERROGRAPH tape recorder.
Wright and Wear deck 3

heads lone stereo) various
facilities £40. Marconi
TF801/D signal generator.
10-470MHz AM/CW £35.
Valves 807, VU111, VS10,
VR48, PP225, PM24A,
S4VB, MSPEN, 21OHL.
ACSP3, VU134, TX4,
VU120, PENIDD2530.
Methven G1IPC 0293
27187 (Crawley).
FOR SALE KDK 2033 FM
transceiver excellent condi-
tion further fifteen months
guarantee including magnetic
mount and 5/8 whip £170.
Wanted Yaesu Y091 scope
Trio similar considered and
FC902 ATU must be good
condition. Edwards, Fern -
down 0202 897048.
YAESU FRG -7 receiver with
joystick antenna and
joymatch ATU. Complete
SWL station telephone
Swansea 464816 £120.
MORSE key Swedish hand
made, perfect condition £38.
Tel G4WUU 09277 65823.
FOR SALE Yaesu FRG7
receiver, three years old,
hardly used, as new £135.
Tel Ipswich 49139.
FOR SALE standard C8900
slimline 2m FM mobile, box-
ed, mic, manual, bracket ect
£165. Belcom LS102L
10/11m multimode, mic,
manual, bracket but no box,
£185. GOBSU QTHR, South
Manchester 10625) 527250
evenings. Wanted good con-
dition, boxed preferably,
FT225RD with muTek.
KW204 excellent condition
£90 only or consider part ex-
change HF transceiver also
want help, anyone got spare
osc moxer cans for B40?
G3RNB Stan, Williton Lodge,
Williton, Taunton TA4 4DL
0984 33115.
FOR SALE Azden PCS 3000

micro computer synthesised
FM trans receiver 5 and 25
watts, all keyboard opera-
tion, brand new in box £190.
Phone 228 4835.
FT221 & SP120 including
variable power £350 ono.
Realistic DX 302 £150 ono.
Both in good condition.
Possible exchange for
TS130v WHY? Bosworth,
Wray Castle, Ambleside,
Cumbria.
FOR SALE 500 valves mainly
American octals. Unused
boxed eg 6K6GT 6A7 6L7
50L6 35L6 many types. SAE
for lists please. Also
CL348M £35. AT5 Codar Tx
top band and 80m. Offers.
A.E. Jeffrey, 42 Dennis
Road, Padstow, Cornwall
PL28 8DF. Tel Padstow
532723.
ICOM IC701 plus PSU £450.
Solartron oscilloscope
CD1014 dual beam £40. D
Syke G3PLR tel Harpenden
105827) 66410 evenings
between 5pm and 7.30pm.
FOR SALE Mullard high speed
valve tester complete with
cards and adaptors £25. col-
lect from Mr Atkins, 17
Cherry Court, Longwood
Gardens, Barkingside, Ilford,
Essex.
HEATH DX100 Tx and SB10
SSB adapter in regular use
£75 ono G4ERA, 8 The
Close, Fairlight, Sussex
0424 812350.
FOR SALE R210 SSB AM
DM CW CWF offers. Ex-
change 6m rig, self call
Prestell FM 38-55MHz for
2m rig anything conn. Phone
Brian Childs, Brighton
559373.
TELEPRINTER Creed T15
1444) ideal to get going on
RTTY good working order.
Buyer to collect £10 Phone
G4PEY Horsham (0403)
69835.
FOR SALE colour Genie com-
puter with radsoft RTTY
package £90 or with
cassette deck and tech
manual £105. Also bartg
built ST5C offers! Tel 204
4025 G. Jackson QTHR
G4WSC.
FOR SALE 'As new' BNRES
RAE course. Includes all
books and all but one test
paper. £20 plus postage or
WHY? Please write or ring for
more details: G1PGH, Jon,
67 East Street, Selsey, West
Sussex P020 OBT. Selsey
605779.

FOR SALE R100 Rx £185.
Datong UC1 £85. Wetz ATU
£50. IC2AT £150. AVO
AM272 £50. Datong
AD170 £35. 14AVQ £50.
GDO £30. Tuscan computer
£400. 432MHz converter
£25. 432MHz preamp £15.
432MHz tripler £35. 2M co
linear £25. Lawrence 0935
813097 weekends.
TRIO 520S with remote VFO
and speaker, excellent condi-
tion little used, only £400
ono the lot. Amstrad
CPC464 with colour monitor
and Epson FX80 printer, too
much software to detail here,
only £500 ono. Phone Pete
G4EJP 0401 50397 even-
ings.
TRIO TR2300 2M FM por-
table, NiCads BTC. Vgc
£110 ono. Tel Weymouth
0305 786930.
POWER SUPPLY 13.8 volts
at 20 + amps well smoothed/
regulated £20. Phone Hor-
sham 10403) 69835
)G4PEY).
COMPLETE 2m station (corn
IC271H 100W multimode
base station, complete with
IC-PS30 25A PSU and IC-
SP3 speaker. Offers. Also
ICO2E handheld will split or
partex for NRD-51 5 Rx. Tel
Ian, G6NKB QTHR 0509
502989 after 6pm anytime
at weekends.
SALE computer EG2000 col-
our Genie 32K new ROM
manuals etc, £95. Icom
IC211E TCVR multimode

' £350. Azden PSC4000
25W FM TCVR £150. Will
consider exchange either
TCVR for TS1 20V, FT775 or
standard C58, FT290,
FT790 or 2m/70cm hand-
helds. 0952 79512 G41UT.
YAESU 107M with
FTV107R transverter and
FV107 remote VFO £400 or
will swap for QL hardware eg
disc drives and interface. Tel
01 319 4211 evenings and
weekends.
EX WD RECEIVERS for sale.
All skg. R1155 £15. R107
1 18MHz 250V £20. R208
10/60MHz 250V £20.
R308 20/140MHz 250V
AM -FM 5 bands £45. Collins
R278 225/400MHz 1750
chan 250V all info £85.
Scope type II 3" £10. Sig
gen 88 190MHz £20, Hunts
0480 214428.
SONY ICF2001 digital
keypad entry receiver
150kHz to 29.999MHz 78

to 108MHz AM/SSB/CW
memory for any 6 AM or
6FM frequencies automatic
scanning between any two
frequencies. Frequency
shown on LCD display £80,
Ashford, Middx tel Ashford
56851.
PANASONIC RF3100 32
bands mint £100 -
Bookham 56741.

FTDX 560 instruction
manual with circuit diagram
and CQ review of FTDX 560
£5. M252 computing and
computers course complete
£10. Air ioniser £20 ono
VHF TV antennas two for
£3. Thunderpole 27MHz
base station antenna £10.
Tel Reading 722785 (Steve)
after 6pm/weekends.
TRIO TR7800 vgc original
packing £150; Yaesu
FT208R with charger as new
£140; large SWR/power
meter for 2m and 70cms
new £12; 7 element Yagi
beam new £10; 6amp power
unit £15; portable
oscilloscope HM207 £40.
Dick G8YUD St Ives
300409.
YAESU 290R multimode
complete with MML144/30
LS linear/preamp - R0250
Hirschmann rotator - 9 ele-
ment Tonna Datong ASP pro-
cessor 5 amp PSU will sell
complete or separate or ex-
change BBC computer --
phone GW1ATK (Keith) Nan-
tyderry 880614 with offers
(evenings/weekends only).
NEW gear April 1985 ICO2E
BC35 HM9 two extra battery
packs £300 ICPS30 £250
IC490E 70cm multimode
few hours used E460 Mirage
D1010N 70cm 100W amp
as new £230 Cushcraft 144
x 20T £45 430 x 20T £25
10323) 845263.
YAESU FT209 RH SW hand-
held 4 months old 2 Nicad
packs 4 months old head-
phone and boom mic Yaesu
and Yaesu slow char - ggr &
soft case 'A ant and 3A
13.8V PSU £250 and leads
for nicads and PSU. Alan
Richardson, 171 Carr Lane,
Acomb Road, York.

FOR SALE Yaesu FT7 HF
transceiver 80-1 OM, mint
condition £215 ono G -whip
80m, 20m, 10m and base
£20 Katsumi EK121 elec-
tronic keyer £20. G4UDG
Phone Kidsgrove 72100.
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HAM RADIO TODAY CLASSIFIED .

Lineage:
35p per word (minimum 15 words)
Semi Display: (minimum 2 cms)
£7.00 per single column centimetre
Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
Conditions printed on the advertisement rate card (available on request)

EQUIPMENT

A
DArmstrong
Kirkwood
Developments

The name for
wavemeters,

pre -amps
and rf filterS

VHF/UHF ABSORBTION
WAVEMETER

Covers 120-450 MHz. Extremely
sensitive. Low profile. Requires
PP3 battery Only £24.95

2MTR PRE -AMP
18db of gain. Fail safe circuit.
Min. 25 watts through power.
S0239 connectors

Only £24.95
Both products carry a
2 year no quibble guarantee.

ALSO AVAILABLE FROM MOST LEADING AMATEUR RADIO DEALERS
Prices include VAT, postage & packing

(Prop.) J.W. ARMSTRONG
No, 10 Willow Green, Graham Park Estate, London, NW9. Tel: 01-205 4704

1
ARO =

7 -

USED AMATEUR EQUIPMENT/

I BUY, SELL AND EXCHANGE!
SELLINGf I pay the BEST POSSIBLE PRICES for clean used equipment!!
BUYING? I have the BEST SELECTION of TOP QUALITY USED
EQUIPMENT AVAILABLE!!
Whether buying or selling phone Dave, anytime, for a deal you've been
looking for on

HORINCHURCH (040 24) 57722 ANYTIME
or send SAE for latest list to,
G4TNY AMATEUR RADIO

132 Albany Road, Hornchurch, Essex RN12 4AQ

AMATEUR RADIO EQUIPMENT
bought, sold, exchanged. List of
available items sent on request.
Ring R&S Radio 0305-786930.

COURSE

COURSES - RADIO AMATEURS
EXAMINATION City & Guilds.
Pass this important examination
and obtain your licence, with any
RRC Home Study Course. For
details of this and other courses
(GCE, professional examination,
etc.) write or phone - THE RAPID
RESULTS COLLEGE, Dept JN4,
Tuition House, London SW19
4DS. Tel: 01-947 7272 (9am-5pm)
or use our 24 hr Recordacall Ser-
vice 01-946 1102 quoting Dept.
JN4.

RIG DOCTOR

POWER SUPPLY REPAIRS
We offer a fast repair service on most
makes of D.G. power supplies in the 1 to
30 amp range, crowbar circuits, etc

also fined
For full details please ring

0536 743496

1.1.7=Dr
ALPHA GOLD

Precison engineered keys for the
connoisseur. Twin paddle, Single
paddle, and the new Straight Key.
Now even better value.

CAVITY WAVEMETERS
One Wavemeter to cover 144MHz
to over 2500MHz. Now with im-
proved pickup and frequency
readout.

10 GHz WAVEMETER KITS
A pre machined cavity block to
make a 10 GHz wavemeter using
your own micrometer.
Send large SAE for full information

to'
Paul Sergent

6 Gurney Close, Costessey
Norwich (0603) 747782

COMPONENT

R.F. Transistors. Specialist Comp.
nents for Trensmistters. Unelco Capa-
citors Sparague Mica Trimmers 1500V't
Sole Agent for solid state Microwave
R. F. Transistors supplied to full speci-
fication. Full 2N range supplied Speciai
SD range 1W.100 WATT output 1 to 100
MHz. Preamplifiers for 2 meters and
70cms PowerAmplifierswithand without
switching. Aligned and ready for use. Due
to exchange fluctuations we cannot price
Send S AE for full lists

Phone: (02431 823603, Modular Elec-
tronics, 1 Coniston Close, Felpham,
Bognor Regis, Sussex.

01-437 0669
EXT 328
Send your requirements to:
Caroline Faulkner
ASP Ltd.,
1 Golden Square,
London W1R 3AB

SINCLAIR (48K + 16K) Spectrum
ZX81 (16K). Logger designed for
amateur radio operator Holds
720 logs (48K). All the legal re-
quirements and niceties, full
search and update. Price on
cassette £5.50 each, cheques and
P.O.'s to: Martello Computer Ser-
vices, "Freepost Reading RG6
1BR".

SERVICE MANUALS
Foe ANY Age, Make or Model of

Electronic Equipment
Amateur Radio, Vintage, Test Equip-

ment, Audio, Television, Video etc.
Thousands stocked.

Sae enquiries and quotation by return
Unique "Techni-Guidea". Repair

manuals, Data Information, Valve into
etc. Components catalogue.

full catalogue on all Bove SOp plus lase
MAURITRON TECHNICAL SERVICES

Dept. HRT
9 Cherry Tree Road, Chinni

Oxon 0X9 40Y

MORSE TUTOR

For Spectrum/0L/1313C:-
WD Morse Tutor

(cassette £4, microdrhie/£5.25" disc £6)

From absolute beginner to beyond RYA and
Amateur Rada receiving Adjust pitch Set speed
to your test level 14-18 wpm) Learn Iron, single
characters, vie groups with wide spaces to ran-
dom sentences. decrease spacing to normal
Write down what you near, then CHECK on
Screen or Printer for Speech for Spectrum fitted
with Curran Micro -speech) Also own message.
random figures, letters or rniaecl Punctuation In
own message or single characters Discs may be
40 or 80 -track ISPDOS for Spectrum. Price
includes postage in Europe. El extra outside

WD Software, NINtop, St Mary, Jersey.
Tel:105341 11302

QSL CARDS. Gloss or tinted
cards. SAE for samples to
TWROG Press. Dept HRT. Peny-
pont, Gillilydan, Blaenau, Ffes-
tiniog, Gwynedd, LL41 4EP.

MOBILE MIC

HEATHERLITE MOBILE
MICS

Made to help you drive safety
Reasonably priced to suit your rig,
head/neck band, electret mic, con-
trol box, variable mic gain, scanning
buttons, plug fitted - superb quality.
Priced from £20.50 inc.

FULLY GUARANTEED
Ring for Details -

Heather G8SAV (0401) 50921

HEATHKIT U.K. spares and ser-
vice centre. CEDAR ELEC-
TRONICS, Unit 12, Station Drive,
Bredon, Tewkesbury, Glos. Tel:
0684 73127.

TURN YOUR SURPLUS tran-
sistors, IC's etc into cash. Con-
tact Coles Harding & Co., 103
South Brink, Wisbech, Cambs.
Tel: 0945 584188. Immediate

I settlement.

ONEN.

RESISTORS, CAPACITORS.
1,000 mixed carbon film yi3W, t/4W,
',2W, 2%, 5%, 10% resistors £2.95
+ 50p P&P. SAE for details to: D.J.
Hooker, Romney Marsh, Elec-
tronics, Clark Road, Greatstone,
New Romney, Kent TN28 8PB.

VINTAGE RADIOS repaired -
restored - over 200 Radios
Stocked! 1922-1960. RADIO VIN-
TAGE, 250 Seabrook Rd., Sea-
brook, Hythe, Kent CT21 5RQ.

11111111CUIP" 4

TAuTONE MODULES
For **wow repealer Loon

TOneburst and timer module combined on one
board For operating a transceiver with any 2
sierra F M repeater in the UK Accurately times
transmission providing both vlsible and audible
warnings Cr end of pre -determined period when
user is about to time-out through repeater SAE
for details Price C12 50 Timeout or toneburst
board supplied separately at Elr 50 each All
prices 00 PAP
TRUTONE MODULE S. Se Norman Rd.. smilers.
tumor EIS I  38N.

CLASSIFIED ADVERTISING
TERMS 8 CONDITIONS

Our terms for new advertisers (semi -
display and lineage) are strictly pro -
forma payments until satisfactory
reference can be taken up (excluding
recognised advertising agencies).
Cheques and PO's should be crossed

and made payable to:
ARGUS SPECIALIST PUBICATIONS

LTD.,
and send together with the

advertisement to:
THE CLASSIFIED DEPT., L/H,

NO: 1 GOLDEN SQUARE, LONDON,
W1R 3AB.

There are no relrnburemnts for
cancellations. Advertisements arriving
loo late fora partIclular Issue will be
inserted In the folowing Issue unless
accompanied by Instructions to the

gcc'snatirelsrYs're subject toAll advertisin
Government regulations concerning
VAT. Advertisers are responsible for
complying with the various legal
requirements In force ay. The Trade
Description Act, Sex Discrimination
Act & The Business Advertisements

(Disclosure) Order 1977.
FULL TERMS & CONDITIONS OF
ADVERTISING AVAILABLE ON

REQUEST
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BUSINESS
OPPORTUNITIES

SOFTWARE

RTTY - CW - AMTOR
Now on the Dragon

Complete set of
Programs & Hardware

to convert your DRAGON 32/64 into
a complete communications
terminal.

Morse transeeive
Program (Cassette) £10.75
Interface (Module) £17.50

RTTY
Program (Cassette) £12.00
Terminal unit of

modules £39.00

AMTOR
Program (Cassette) £39.00
Clock/Switch

Module £18.00

Programsalsoavailablein Cartridge.
Hardware available in kit or fully
boxed form.

For full details send 2x 17p stamps
to.-

PNP Communications (HT)
62 Lewes Avenue, Newhaven

East Sussex BN9 9SB
Tel: (0273) 514465

Prices include postage but not VAT

YAESU FR9 all band, all mode,
VHF/UHF Scanning Receiver,
9600, new/boxed +PA -4C. No
interest in this hobby, unwanted
gift from Japan, hence quick sale
tr £350. Tel. Byfleet (09323)
44164.

MULTIPLY your income/profits
working for yourself with the
breakthrough ENTREPRENEUR
ASSOCIATION, part-time or full-
time. Send SAE for valuable free
details: Atlantic Press, Dept P6(1),
9 Cork Street, Mayfair, London
W1.
(G3WHO) BBC RTTY and
AMTOR (as reviewed in Ham
August) Software. SAE or phone
for details to: 10 Appleby Close, Gt
Alne, Alcester, Warks, B49 6HJ.
Tel: (078) 981 377.

BOOKS AND
PUBLICATIO

SERVICE MANUALS
Ham Concorde 2. Ham multi -
mode 2, Ham Jumbo 2, Ham

Viking, Ham Puma. Cobra 148
GTL DX. PC 879 and P8010.

Colt 1600 DX, Tristar 777.
York 863. York 861

All above at £6.00 + £1.00 p&p
each.

Other, rigs and spare parts
available.

10m conversion for FMCB rigs
+ C1.50 p&P

Details on request

C BT
1 Prince of Wales Road,

Swansea. (Tel: (0792) 463821.

1111iiiia111
TIGER ANTENNAS

FORGET THE REST BUY THE BEST
To Radio users both amateur and professional Tiger antennas represents
an excellent range of antennas on the market today.
We use high quality (high strength materials produced to our own
specifications. All our products are designed and engineered to give max-
imum performance both electrically and mechanically. Special attention
has been given to reducing wind loading and still maintaining a very
strong and durable antenna.
We guarantee Tiger and silver 70 range against electrical and mechanical
defect for 2 years.

Model Gakt Prke Inc VAT. Ea
Tiger 144 Colinas, 6dB Gain 33 95

Tiger LY13 LONG YAGI 15dB Gain 39.50

Tiger LY10 LONG YAGI 1 adB Gain 32.00

Tiger LY9 LONG YAGI 1208 Gain 24.60

Tiger LYE LONG YAGI 90B Gain 15.50

Tiger LY4 LONG YAGI 7dB Gain 11.70

Tiger LY13 LONG YAGI 15413 Gain 39.50

Tiger SUPER SLIM JIM 144 or 432 MHz 760
Tiger Discone 500 wideband Antenna 5.95

SILVER 70 BEAM 14EL 1646 Gain 31.50

TIGER LY9/ 432 BEAM ldB Gain 15.95

HE BALUM TRANSFOMER 500W1-30 MHz 17.00

SPECIAL OFFER
A POWER SPLITTER FREE WITH ANY PAIR OF LY9/10/A S70's.

UK PAP Securicor £6.60. Allow 14 days for delivery

APW Electronics
Cleveland 0642 670434
iternekey Aerial Centre
Barnsley 0226 245520
J Bekaa
Lincoln 0522 20767
Alyntronics
NewcastM Upon Tyne
0632 761002
Stephens Jame*
Lancashire 0942 676790
RW Pollock a Co
Bradford 0274 729223
Robinson. TV
Leeds 0532 633836

UK STOCKISTS
RAS
Nottingham 0602 280267
Ward Electronics
Birmingham 021-328 6070
Erover Ltd
Maidon Essex 0621 891755
Clan Communications
Glasgow 0475 41378
Alan Hooker
Doncaster 0302 25690
Neale Communications
Ness. (Hull) 0482 648602

Frank Godfrey
Worksop Notts 0909 472829
Oktnbond Lkl
Cheshire 061-941 3057
Cade Electra*.
Nottingham 0602 606999,

812523
Collins Communication
Cambridge 022366041
NOR Services
Berkenhead 051-653-3457
DX Amateur Radio
Warvncksnire 0926 312421

OVERSEAS DISTRIBUTION (SOLE EUROPEAN AGENT) WITRONICS,
NANOVESTRAAT 153,13.1890. OPWIJK. BELGIUM. TEI' 052357226

P.O. Box 116, Scunthorpe, South Humberside DN15 8EG. Tel: (0724) 851975

MORSE READER
PROGRAMMES

SPECTRUM BBC 'B' DRAGON
MA 64 VIC 20

ZX81 16K ATARI 600/800XL
AMSTRAD 464

Sinclair computers need NO interface. othersuse
simple on transistor (l3C107 or similar) interface
Programmes sell tracking 8/30WPM. AS c0 nneC-
tens to exrating sockets. Cassel@ with full
instructions and interface ci. w. ,rre required
£6.00 inc P&P interface built and tested £7.50
Inc P&P

RTTY
FOR YOUR 486 SPECTRUM

Many driven: 10 programmable memories, spilt
screen morn ident four baud rates etc. etc NO
TERMINAL UNIT iustsimpletifter,Cassettewrth
full instructions. Circuit and inter layout C8 50 or
SAE for full dynes

FILTERS
We also supply a range of Frfters suitable for use
wall our programme
RTTY ONLY Supplied unbar«, but fully tested

and Idled wall leads £6 .00

RTTY/CW The switched duel purpose Idler is
supplied in a 'marl black ABS box
and is fitted with plugs to fa your
Spectrum £11.50

RTTY/CW Specification as above but with the
SUPER gadder of a tuning indicator LED

circuit for perfect tuning £1350

CW ONLY Supplied unboxed but fully tested
and Idled with tests £7.00

All the above run from 9 volts DC and are fitted
wan a battery connector. Battery not supplied.

ALL GOODS DESPATCHED BY 1st GLASS POST

JEP ELECTRONICS
NEW ROAD COMPLEX

NEW ROAD
KIDDERMINSTER

DY10 1AL

Tel (0562) 753893

G48MK SOFTWARE
DRGON/TRSIOC 7. A wide range of high quality
radio software available on tape, disk or ROM
cartridge. Tapes RTTY £12. Morse Tutor £8.50.
CW TX £1075.Cartridge RTTY/ASCII/CW/
AMTOR £59.
LOG BOOK/DATABASE (DRS) Tape £9.95.
Cal. £18.
COM Tapes El 1.CW T ransom." £10.
Disks - RTTY £14. °UM Oak RTTY/CW 122.
VIC 20, Tape - RTTY £10.
ATOM, ROM RTTY £16

State cent, it any. S.A.E. doted.
GROSVENOR SOFTWARE
2 Beacon Close. Seaford.

E. Sussex. BN25 2JZ
10323-893378>

DATASOURCE. BBC -B SPEC-
TRUM. Multioption Amateur/SWL
Programmes. Worldwide Pre-
fixes, Times, Bandplans, Locators.
Inclusive £6.75 cassette, £7.95
BBC -disc includes Duplicate
Checker. R. Wilmot, 1 Retreat Cot-
tages, Church Lane, Broadbridge
Heath, Horsham, Sussex. Tel.
69835.

AMPROM The ultimate amateur
Radio Communications ROM for
the BBC Micro. This ROM is
BEEBCOM compatible (Micronet
May 1985) with many NEW fea-
tures, including error -free disk file
transfers over air. EMPROM £18.
SAE for details. STATE callsign
with order, CTP Software, 107A
Shacklewell Lane, London E8
2EB.

Advertise nationally In these columns to over 100,000 readers for only
35p per word (minimum charge 15 words) Simply print your 1111111111.9111 in
the coupon and sand with your cheque or postal order made payable to
Argus Socialist Publications Ltd to.
CLASSIFIED DEPT., HAM RADIO TODAY
1 Golden Square, London W1 R 3AB.
Tel: 01-437 0699
Please indicate classification required.

Name

Address

Tel. No.( Day)

Please place my advert in H.R.T. for I-1 months
Please indicate no. of insertions required.

or debit my Access/Barclaycard
(delete as necessary)

1 I

HAM RADIO TODAY DECEMBER 1985 Please mention HRT when replying to advertisements. G4NXV. 63
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W. MIDLANDS

HEWARD'S HOME
STORES LTD.

(Est. 1963)
822/4 Kinpstanding Rd., Birmingham B44 9RT.

Tel: 021-354 2083
G4RJM with 38 years in The Radio Trade

Ham Equipment urgently wanted!
Open: Mon -Sat 9-6

WARD ELECTRONICS
DIAWA HOKUSHIN
LOWE PRODUCTS IC S AMTOR/
COMMODORE PITY EQUIPMENT
COMPUTERS RSGB BOOKS

033LIV PCB'S FOR SSTV/RTTY:. .7 .
422 Bromic:4d Lane, Ward End

Birmingham Be 2RX
Tel: 021-328 8070 Closed Monday)

TAR AERIALS AND
COMMUNICATIONS

Specialists in Aerial Components, Lashings & Masts
Dealers in Jaybeam, Icom, Yaesu and others. Visit the

THE COMMUNICATIONS CENTRE IICOMI
KING WILLIAM STREET. AMBLECOTE irm

STOURBRIDGE, WEST MIDLANDS, DY4 4CY'a'
TEL: 0384 390944

CENTRE ELECTRONICS
354 Stocklield Road, Yardley, Birmingham B25 8JP
Specialist in the sale and service of Ex Govenment

and Vintage Radio and Test Equipment
(Many spares in stock).

Telephone enquiries to 0676 32560

Special delivery
service

Shop Open Thursdays. Fridays
and Saturdays

R. WITHERS
COMMUNICATIONS

Oldbury, Warley B68 OBS
584 Hagley Road West

(Guinton B'Ham) Tel: 021-421 8201/2/3
Opening hours 9.00-5.30pm. Late nights Thurs-Fri.

For allyourcommunication requirements send SAEfor
latest used list and latest info.

44/

A AMSHIRA

SP ELECTRONICS
48 Limby Road

Huckhall, Nottingham
Tel: (0602) 640377

Open Monday -Saturday 8.30-5.30

W. MIDLANDS

9 RXs. from YAESU. JRG ICON
Stockists of microwave modules. B N OS. M e T,

GAMMA DATONG. ICS. TASCO
Open Mon -Sat 9.30-5 15
176 Lower High Street

Stourbridge (0384)390063

DEWSBURY ELECTRONICS

BEAMRITE
Amateur Radio and CB stockists,

TV aerials, telephone and computer
accessories

2-5.30pm
12 Weds closed after 1 OOpm

ICOMI 19 Broadway Roath, Cardiff
Tel: (0222) 486884 or 460266

a

DURHAM

Ian Fisher Communications of Stanhope CO Works,
sondeem Way, Stanhope, Bishop Auckland,
Co Durham DL13 OTY. Tel: (035$) 525484

Distributors of 934 MHz equipment. We carry a full
range Of 934 MHz aerials, the COMMTEL Scanner
transmitter/receiver. the UNIACE 400, coaxial cable,
moulding the ROH100coblis, plus cordless telephones.
all at very competitive prices.

Open: Mon -Sat 10.30am-6.00pm

DEVON

AGRIMOTORS
Merton CB & Radio Centre
Merton Garage & Post Office, Merton.

Nr. Oakhampton EX20 3DZ.
Open 6 days 9-6

(Sundays by appointment)
Specialists in 934MHz

Suppliers ot all 27MHz and 934MHz equipment

1=1=11111
"Amateur Electronics UK"

AJH ELECTRONICS (G8AON)Est. since 1967
Stockists of Yaesu, CB equipment,
telephones and radio telephones.

Open Mon - Fri 9.30-5.30pm
Closed Weds afternoon

151A Bilton Rd., Rugby CV22 7AJ

IIME=M1111
AMATEUR ELECTRONICS U.K./HOLDINGS

Vase% Tel, Jaybeam, Frequency
Datong F71131

Ewan& eJS8 12BY7A
eKDO.RFC ,Dobie Balanced
Mixer Wee,: it etc SAE Let 15

in J.nc 31 Me. F,ee perking
48 Johnelon Street
PV2Socal:)man% 502 ler

rA
4 MOM

OSED THURSDAYS

SCOTLAND

ICOM

SCOTCOMMS
OPEN TUES-FRIDAY 10am-12.30pm. 2pm-5pm
SAT: 9am-1pm 2pm-4pm CLOSED MONDAY

25 Morton Street, Edinburgh 15
Tel: 031-657-2430

LONDON

PROTEL AERIALS AND
COMMUNICATIONS

Manufacturers and suppliers of aerials and accessories.
DXTV equipment and aerials also other specialist
aerials Large range of bracketry and masts also
available

295-297 Mallards Lane. N12. Tel: 01-445 4441
TRADE ENQUIRIES WELCOME

Details on request

\.7
Open 9-5.30 Monday -Friday 10-5 Saturday

Authorised dealers for:
Dressler. YaeSu, ICOM. Standard, Trio/Kenwood,

Datong, SCM, Microwave Modules, Tonna
Tel: 01-558 0854/558-1415 Telex: 8953809

DRESSLER UK LTDETICOM
191 Francis Rd., Leyton, El 0

BONEX LTD
RF component specialists Toko

coi! & Inductors "available at show"
tcq hurchfielcf

Condon W3 60H
Tel: 01-992 7748

111111PIE=1111
GUILDFORD COMMUNICATIONS

34 Aldershot Rd., Guildford
Open Mon -Fri Sam -6 30Pni
Sat 8am-5 300m

\--47 0 IICOMI
ASDEN
TOTSUKO

Secondhand wanted

0483.574434
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t. RADIO AMATEURS AND C B PEOPLE TALK TO"

34NEW DRIOGATE LEEDS LSI GM

COMMUNICATIONS CENTRE
ELECTRONIC COMPONENTS- TELEPTIONES

4,7usi. VIDEO - AUDIO LEADS - STYLI
EED5452657 the PROFESSIONALS! "417-17"."

TRIO ICOM YAESU
LARGE RANGE OF AGICESSORIES

AMCOMM
Authorised Icon dealer

OPEN 10am - 5.30pm TUES-SAT. CLOSED MONDAY

NORTHOLT RD., S. HARROW
MIDDLESEX

TEL: 01-022 0985

NORFOLK

D.P. HOBBS (Norwich) Ltd
13 St. Benedicts Street, Norwich

Tel: 61 57 86

C47 Open Mon -Sat 9-5.30
Closed Thurs CLICOM.

Z7 4- Stockists of:
YAESU, FDK, ICOM, JAYBEAM

& Electronic Component Specialists

LEICESTERSHIRE

LL/OTT
ELECTRONICS

26-28 BRAUNSTON GATE,
LEICESTER.
TEL: 553293
Open: Mon -Sat 9.00am to 5.30pm

DON'T LEAVE IT TO CHANCE!
GIVE YOUR BUSINESS A
BOOST BY ADVERTISING

IN

H.R.T.

PHONE 01-437 0699
FOR DETAILS

KENT

Thanet
ELECTRON ICS

95 Mortimer St, Herne Bay
Tel: (0227) 369464

Open Mon -Sat 9-5.30pm TA
except Thursday 9.1 pm ft!,

SCARAB SYSTEMS
AMATEUR RADIO SOFTWARE

E ICOM STOCKISTS
36 Stafford Street, Gillingham 0634- 570441

please see main advertisement

AVON

ings

6 GOLF CLUB
LANE,

SALTFORD,
BRISTOL

Tel: 02217 2402
Open Tues Sat 9am 9Pm

Close Mondays

HAM RADIO TODAY DECEMBER 1985
ADVERTISERS INDEX

AJH Electronics 12 Microwave Modules IBCAllweld Engineering 23 muTek Ltd 12Amcomm Services IFC RAS Nottingham 19BNR+ES 22 R Withers Communications 19Cirkit Holdings 15 Spectrum Communications 22Dressler OBC Stam Press 12Farnborough Communications 19 TAR Aerials 7Halbar Aerials 23 Technical Software 19Hi Tec Worldwide 31 Thanet Electronics 4/5ICS Electronics 9 Waters and Stanton Electronics 31KW Ten-Tec 31 Wood & Douglas 23

DON'T FORGET WHEN CALLING AN ADVERTISER, MENTION
HAM RADIO TODAY - IT HELPS THEM AND US.

73's DAVE GADSDEN, G4NXV, ADVERTISEMENT MANAGER.
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Free Readers' ADS
Buy, sell or exchange your gear through our free service to readers

CONDITIONS

1. These advertisements are offered as a free
service to readers who are not engaged in buying
or selling the same equipment or services on a
commercial basis. Readers who are should contact
our advertising department who will be pleased to
help.

2. Advertisements will be inserted as and when
space becomes available.

3. The insertion of advertisements will be on a
first -come, first -served basis, subject to condition
(2). As a result, it will not be possible to guarantee
the insertion of a particular advertisement into any
particular issue of the magazine.

4. Readers should either write out their adver-
tisement in BLOCK CAPITALS or type it, underlin-
ing any words that are to appear in bold.

5. The magazine cannot accept any respon-
sibility for printers' errors in the advertisements;
however, we will do our best to ensure that legibly
written advertisements are reproduced correctly.
In the event of a gross error, at the Editor's discre-
tion, a corrected version of the advertisement will
be printed (at the advertiser's request) at the
earliest issue in which space is available.

6. The magazine or its publishers will not accept
responsibility for the contents of the adver-
tisements, and by acceptance of these conditions,

the advertiser undertakes to indemnify the
publisher against any legal actiorrarising out of the
contents of the advertisement.

7. The magazine reserves the right to refuse to
accept or to delete sections of advertisements
where this is judged necessary.

8. Advertisements are accepted in good faith;
however, the publisher cannot be held responsible
for any untruths or misrepresentations in the
advertisement, nor for the activities of advertisers
or respondents.

9. Advertisers must fill in their names, ad-
dresses and (if available) telephone number in the 
space provided, and sign the form to indicate ac-
ceptance of these conditions (forms returned
without a signature will not be used).
10. All that is to be reproduced in the advertise-
ment should be entered into the space provided on
the form printed in the magazine - note that a
photocopy is not acceptable. All advertisements
must give either a telephone number and/or ad-
dress for respondents to contact, and this must be
included in the wording of the advertisement.
1 1. Advertisements must be 40 words or less in
length (telephone numbers normally count as two
words, exchange or exchange code plus number).

Name

Address

ENTER YOUR ADVERTISEMENT HERE:

I accept the conditions above.

Signature

Send this form to: Free Readers Ads, Ham Radio Today,
I Golden Square, London, W1 R 3AB

66 please mention HRT when replying to advertisements. 73 G4 NXV DECEMBER 1985



CR:LAVE M:DJLES

WE HAVE THE POWER
2 METER LINEAR AMPLIFIERS

PRODUCT

INPUT

POWER

OUTPUT

POWER PRICE INC VAT

MML 144/30 -LS 1 or 3W 30W £82.90 (p&p £3.50)
MML 144/50-s 10W 50W £92.00 (p&p £3.50)
MML 144/100-S 10W 100W £149.95 (p&p £4.00)
MML 144/100 -HS 25W 100W £149.95 (p&p £4.00)
MML 144/100 -LS 1 or 3W 100W f169.95 (p&p £4.00)
MML 144/200-S 3, 10 or 25W 200W £299.00 (p&p £5.25)

all output powers are ± 1dB.

TO MAKE YOUR SIGNAL HEARD
70 CMS LINEAR AMPLIFIERS

INPUT

PRODUCT POWER

OUTPUT

POWER PRICE INC VAT

MML 432.30-L 1 or 3W

MML 432/50 10W

MML 432/100 i 10W

30W

50W

100W

£145.00 (p&p 14.00)

£129.95 (p&p £4.00)

£299.00 (p&p £5.25)

' THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED

all our power amplifiers are fitted with
receiver pre -amplifiers with the exception
of MML 432/100.

YOU HAVE THE POWER TO BUY THE BEST
A FURTHER SELECTION FROM OUR RANGE
TRANSVERTERS

RECEIVE
CONVERTERS

RECEIVE PREAMPS

MICROPROCESSOR
CONTROLLED
PRODUCTS

FREQUENCY
COUNTER
AMATEUR
TELEVISION

MMT144/28 - 2m Linear transverter. 10m Input, 10w Output 109.95
MMT144/28-R - 2m linear transverter, 10m input. 25w output 215.00
MMT 1296/144 - 23cm linear transverter, 2m input, 2w output 235.00
MMX1268/144 - 1268 MHz Satellite Up -Converter, 2w output 159.95
MMC50/28-S - 6m to 10m down converter 34.90
MMC144/28 - 2m to 10m down converter 32.90
MMC144/28HP - 2m to 10m high performance down converter 47.90
MMC432/28-S - 70cm to 10m down converter 39.90
MMC432/144-S - 70cm to 2m down converter 39.90
MMK1296/144 23cm to 2m down converter. GaAsFET preamp 129.95
MMK1691/137.5- 1691 MHz Meteosat converter 145.00
MMG144V - 2m RF switched GaAsFET preamp. 100w capacity ..37.90
MMG1296 - 23cm GaAsFET low noise preamp 75.00
MMG1691 - 1691 MHz Meteosat GaAsFET preamp 113.00

- RTTY to TV converter 189.00
- RTTY transceiver with keyboard 299.00
- THE MORSETALKER - Speaking Morse Tutor 115.00
- Advanced Morse Trainer 169.00
- 500 MHz digital frequency meter 89.00
- 1500 MHz', 10 presCaler 97.75
- 70cm ATV converter, UHF Output

179.952990- 70cm ATV 20 watt transmitter

M M2001
MM4001 KB
MMS1
MMS2
MMD050/500
MMD1500P
MMC435'600
MTV435

PRICES INCLUDE VAT BUT NOT POST & PACKAGE

MTV435 435MHz ATV TRANSMITTER

MM2001

THE

   *****

20 WATTS PSP OUTPUT POWER
 DUAL VIDEO INPUT SOCKETS
 INTERNAL WAVEFORM TEST GENERATOR

AERIAL CHANGEOVER FOR RECEIVE
CONVERTER

 REMOTE OR LOCAL TX/R% SWITCHING
 OVAL CHANNEL USING PLUG-IN

CRTSTALS

RTTY TO TV CONVERTER
COMPREHENSIVE RANGE OF ATI.
& ASCII SPEEDS AND SHIFTS
SWITCHABLE INPUT FILTERS ALLOWS
RECEPTION OF 110 225 860 & IOW MI SHIFTS

 COMPLETE TERMINAL UNIT TV INTERFACE
 INCLUDES MODULATOR TO ENABLE DIRECT

CONNECTION TO A STANDARD UHF TV SET
 PRINTER OUTPUT FACILITY

SUITABLE FOR UOSAT TELEMETRY DATA
LATEST STATE OF THE ART
WCROPROCESSOR SYSTEM

MORSETALKER MMS1
 COMPLETE SELF CONTAINED SPEAKING

MORSE TUTOR
 LATEST STATE OF THE ART

MICROPROCESSOR SPEECH SYNTHESIS SYSTEM
 SUITABLE FOR BEGINNERS & PROFICIENT

OPERATORS ALIKE
 WIDE SPEED RANGE 2 - 20 WPM
 VARIABLE GROUP LENGTH A SINGLE

CHARACTER FACILITY

MICROWAVE MODULES! THE CONNOISSEURS CHOICE.

WELCOME

VISA
MICROWAVE MODULES Ltd

BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND
Telephone: 051-523 4011. Telex. 628608 MICRO G
CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

HOURS:
MONDAY -FRIDAY
9-12.30, 1-5.00

E & O.E.
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HX 4000

See
60-89, 118-174, 380-495,
800-950MHz 5-10-12"5
25KC steps complete
with mount, NiCad

charger and antenna

ICOM R71

100KC-30MHz
AM FM SSB CW

GEN. COV.

YAESU FRG -9600 YAESU FRG
8800

OPTIONAL
60-905MHz FRV8800 CONVERTOR

AM  FM  SSB GEN. COV.
IC -R7000HX 2000E

An excellent
hand-held
scanner
60- 80MHz

118-136MHz
138-174MHz
436-490MHz
490-525MHz

AM/FM
5-10-12'hKc 25-2000MHz

steps NC GAPS FM/AM/SSB

TH-21
TH-41

IC -2E

ALL ACCESSORIES
IN STOCK

FT -209
FT-209RH

FT -203 ---
FT-203RH

LEICESTER SHOW
SEE US ON STAND 18
FOR A SPECIAL SHOW PRICE
ON THAT NEW RIG.

BE MOONS,'
E3ioCi]

191 FRANCIS ROAD
LEYTON  E10

TEL. 01-558 0854 / 01-556 1415

dressier - ARA-500
active antenna

50 ... 500 MHz
Wideband receiving
antenna for the
serious vhf -uhf -listener

Not just a simple
antenna rod with
preamplifier -
but a professional
configuration of omni-
directional wideband
dipole with integrated
low nose amplifier
hybrid

VHF POWER AMPS.
D200 2MTR 300w F.M. 550w SSB £699
D200S 2MTR. 400-500vv 1Kw. D C in £799
D70 70cms 325w F.M. 500w SSB £799

NEW MODEL DUE SOON
1296 MHz 1w-in10w-out

MAST HEAD PRE -AMPS
GAAS FET

POWER HANDLING UP TO 1KW
.7 to .9dB NOISE 15 to 19dB GAIN

0.2dB INSERTION LOSS
EW200 GAAS 2MTR 750W SSB Through powe,
EW2000 GAAS 2MTR 1KW SSB Through powe,
EVRPS receive 2MTR only
EVRPS receive 70cm
EW700 GAAS 70cm 500W SSB
EVV70 GAAS 70cm 100W
EW2 GAAS 2MTR 100W
VV200VOX GAAS 2MTR 250W SSB
INTERFACE
DRESSLER ASA12 Mast Head Coaxial 2 in 1 out Switch with N
Connector 11-1,1GH, 1KW PEP 0 15dB Insertion Low

dressier - ara 30 -
active antenna
200 kHz . . . 40 MHz
Professional
electronic circuitry
with very wide
dynamic range.
Meets professional
demands both in
electronics and
mechanical ruggedness.
120 cm long glassfibre
rod. Circuit is built into
waterproof 2,5 mm thick
aluminium tube. Ideal for
commercial and swl-receiving
systems. £90 E4 p&p

E80
f90
150
NO
E90
E60
E60
f85
f21

E45

OPEN: MON -
SAT 9AM - 5.313PM

HP FACILITIES AVAILABLE

PROMPT MAIL ORDER

.7,7771r,717-7,

VISA

YAESU FT -2700R

FREE MUTEK
WITH FT 290 R

TRIO-KENWOOD
TS -940

NEW

(...1.111111111* 7.11

ICOM IC -751

'71 -T -14t*
5

ALSO AVAILABLE
IC -745

WELZ IMETI
TRIO-KENWOOD

ICOM 735

YAESU FT-757GX

NEW

+ FP757 HD PSU
+ FC757 ATU

TRIO-KENWOOD
R600

0.14744
TRIO-KENWOOD

R2000

0

muTek
TONNArf technology
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