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Amcomm People
are at

the other end.

Who do you talk to when you
call Amcomm? Usually Jack G3LNC or
Alec G5VS. Whoever it is, you'll be speaking to pleasant
and reliable people with years of operating experience on the
amateur bands. People with an intense and active interest in
everything to do with Amateur Radio. People who actually
operate 365 days every year. People who quickly and efficiently
impart the information you need to make your decisions.

Just listen or ask around the bands - the reputation we have
gained was built by people like you. People who have tried
Amcomm and stayed Amcomm.

You see, we understand Amateur Radio, we live it at work and
play - but most important of all - we understand Amateur Radio
People.

Call us today and ask about our 70 major amateur names which
make up over 500 different lines or send 50p. in stamps for our
Bumper Literature Pack. (You'll find enough reading for days!)

You'll certainly like the people
at the other end...

Amcomm People.

Amcomm Services,
194, Northolt Road, South Harrow,
Middlesex HA0 2EN.
Telephone: 01-422 9585 (3 lines).
Telex: 24263.
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LETTERS
S -METER SAGA

Sir, Your comment at the end of my letter
printed in the May issue says "End of
conversation". But you can't leave it there as
your statement is incomplete and therefore
misleading.

You say "Let OdB=0.5pV". Fine, but
what notch on the S -scale should that input
represent? To what authority do you attribute
your definitions? I'd like to know if ITU,
IARU, FCC or any similar body has produced
an official recommendation about S -points
and reference level. If so I've missed it.

The competition question in the January
issue that sparked off my initial outburst
involved a power increase from 10 to
40watts. The answer being sought was 1
S -point. But, as already indicated, KW users
would measure I S -points. Should they be
failed?

In the February issue G3WPO covers
the subject very well. The 1982 ARRL
Handbook says that attempts were made to
make S9 equivalent to 501.4V and each S -unit
equal to 6dB. This system never caught on
probably because of design difficulties such
as gain variations between bands and
different AGC performance from receiver to
receiver.

S -meters can give only an indication of
relative field strength, not an absolute
measurement thereof as commonly believed.
In practice they are a mixed blessing to be
taken with a pinch of theoretical salt.

RAY BURGESS, G3RXG

Sir, If I may update my last letter, I am
indebted to the Editor of Practical Wireless
for sending the enclosed IARU 1981
recommendations for S meter calibration.
This is the first hard evidence I have seen of
an official recommendation. It is interesting
to note that the reference levels change
between HF and VHF.

It is probably safe to say that most
equipment in circulation does not comply
with these standards. These are recommen-
dations, not regulations, and unless an equip-
ment specification states that the S meter
conforms to IARU standard, there can be no
guarantee that it does, in fact the chances
are that it does not.

So I think most of my previous remarks
are valid. I will continue to avoid any
misconceptions by giving subjective reports,
but with just half an eye of my definitely
nonconformist S meters.

RAY BURGESS

HF LINEAR

Mr. Ogden, I took great interest in your
article, 400 Watt HF Linear Amplifier in
May's edition of Ham Radio Today.

Please address correspondence
to:

Frank Ogden G4JST
Ham Radio Today,
145 Charing Cross Rd,
London WC2 DEE.

I agreed with your argument that it may
be technically far easier at HF to obtain the
legal limit by using a relatively low voltage
power supply (say 1.2kV) and increasing the
number of valves, however, it is my view that
it would be wiser and as economic to
concentrate on designing a power supply
capable of delivering 2kV+ and
incorporating all necessary PA metering and
a number of safety and valve protection
facilities. Having constructed such power
supply unit, it should then be possible to
utilise it with any single valve 4CX250B
amplifier designed for bands from 160
metres through to 70cm. I would point out
that whilst the construction of a multivalve
amplifier at HF is simple, at VHF the design
of an amplifier with two valves or more is
very complex.

I have recently completed the
construction of a single valve 4CX250B
2 -metre amplier and associated power
supply. The power supply took six months to
construct and develop whereas the amplifier
took only three weeks to complete.

The power supply was very cheap to
build since all expensive components were
obtained from a Heathkit DX100U AM HF
Transmitter which was purchased for £25.
Prior to the advent of the semiconductor SSB
era, many amateurs owned the DX100U, so
it is not surprising that they are seen at most
rallies with a price tag of £20 to £35. The
DX 100U is housed in a 19" steel case with a
slide -in heavy gauge 19" steel chassis which

linear amplifier
using single
4CX250B built by
Stephen Lewis

is ideal for supporting heavyweight
transformers and chokes. The case was used
for the power supply together with a 600V
200mA transformer, a 1600V 500mA
transformer, a 6H 500mA choke, a 7H
200mA choke, the panel meter, ceramic
rotary switches and valve sockets,
electrolytics, high wattage resistors and
toggle switches. For the HF operator there
are additionally all components required for
anode and grid pi -networks, some SO239s, a
high quality modulation transformer, two
6146s and two KT88s.

Not bad for £25?

STEPHEN LEWIS, T.Eng (CEI). G8JCT.

OM, Yesterday I saw your HRT mag on sale,
so I bought a copy, attracted by the 400W
HF linear. I've been collecting parts for a
G2DAF, but will try one based on your
design, as I think it will be more easily driven
by my FT7.

One point though: the grid circuit uses
a 2:3 toroidal transformer. Will you please
give me details of the type of core, and the
winding details?

Second point: you have not
incorporated any delayed switching of the
1300V supply, whereas elsewhere I have
read that valves can be damaged if the FIT is
on before the cathodes have reached
operating temperature. Any comments?

I like the look of your magazine, as do
my mates G3US and G3HCX. I like the
excellent typeface and the un-stodgy style of
presentation. May you have much success in
the future.

WALTER FARRAR G3ESP
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Yes, I've got some observations. First of all,
thanks for the kind comments. But to the
matter in hand. Yes, I've heard that valve
cathodes can be stripped by premature
application of the HT supply. However the
observed facts don't fit precisely. I have a
number of old mains radios (they are
something of a hobby with me) which warm
up with HT present... they were designed
that way. No ill effects. Secondly, although
the HT is present all the time on my linear,
the electron stream is cut off by keeping the
grid 1 bias volts on and taking grid 2 to
cathode potential. This cut-off phase also
applies to the warm-up period.

It is interesting to note that you must
keep the PA valves shut off during receive
because the standing bias current causes a
significant amount of white noise on the other
side of the aerial changeover relay. This
could adversely affect the receive path noise
performance.

Re. your query on the step-up
transformer in the grid circuit, that's just a
simple autotransformer wound on a ferrite
braid breaker' core. The core is a 1cm
square of ferrite with two thin holes through
the middle. The core is wound with a total of
six turns of 24swg wire tapped at four turns
for the drive input.

Frankly, the actual shape of the ferrite
core used is relatively unimportant.
Providing that the cross sectional area is
equal to that of the average pencil, the
permeability is at least 200 (most are) then it
should be OK. Anything sold as a balun core
will almost certainly be suitable. I suggest a
'suck it and see' approach. You can't do any
damage. Good luck - Ed.

NORTH SEA OIL RIGS

Sir, The Syledis navigation system, used
mainly in the North Sea by the oil
exploration business, has caused problems
to UK amateurs using the 432MHz band
for some time. Initially Syledis chains were
set up temporarily where and when
required, but subsequently installations
became permanently established. These
permanent chains do not transmit
continuously, but are switched on auto-
matically by a mobile unit requiring a
navigational fix.

Unfortunately for the amateur
population, the 430-440MHz band is alloca-
ted on a primary basis in the UK to radio
location, with amateurs having only
secondary status. The amateur population
has therefore no right to demand that
interference from Syledis cease. What is
also unfortunate is that the frequencies of
operation chosen by the manufacture of
the equipment, and subsequently allocated
by the Home Office, coincide with part of
the DX Communication end of the
432MHz band.

A paper presented at the Electronics
in Oil conference held towards the end of
last year in London gave some details of
the system, and indicated the frequencies
used by the service. The frequencies
mentioned are 432.563MHz, 432.513MHz,
and 432.463MHz for the Primary Group,
and 432.383MHz, 432.303MHz and
432.144MHz for the Secondary Group.

Although the Home Office have been
approached about the situation, at present
they are not prepared to alter the status of
amateurs on 432MHz. So for the time

being, UK amateurs are, by the terms of
their licences, obliged to avoid these
frequencies, so as not to cause interference
with the primary service. I would be
grateful if you could convey this
information to your readers so that they
are aware of the situation, and realise
which frequencies in the band they should
avoid.

MALCOLM APPLEBY G3ZNU
CHAIRMAN, VHF COMMITTEE, RSGB

DISGUSTED, DEVON

Editor, I wrote to a component firm in
Brentwood, Essex, to ask if they would let
me have a key to the list of linear ICs
which they advertise. Of course they
referred me to their catalogue; but why
should one have to pay to find out what
they are advertising?

Now if you would publish a list of
linears, showing what the things are for,
you would please advertisers and
constructors alike.

JIM BOURNE

TELEVISION BANDWIDTH

Sir, I was interested to see the article on
ATV in the March issue. This seemed to
give a fair picture of ATV as it is today,
though I for one regret it. I have used ATV
since 1964 but am rarely on now, and
watch less and less as time goes on because
over the last few years ATV, on 70cm
anyway, has become largely a pointless
black box activity with the usual black box
disadvantages. That is, operation with
minimum equipment and even less know-
how!

Colour operation was mentioned but it
was not pointed out that operation with
commercially available transmitters on
PAL colour is a contravention of the
licence conditions. You work it out: they
transmit a double sideband signal and a
PAL signal requires over 4.43 (in practice
over 5.5) MHz of information. That is, the
transmitted bandwidth is in practice over
10MHz, in a band only 8MHz wide!

In several cases, including the Fortop
transmitter, there is no provision for sound
modulation, either in the middle of the
passband or anywhere else, so use would
represent another licence contravention.
Now we all know that when it comes to
policing the bands - even on sound - the
HO/PO are pretty incompetent so the
chances of anyone being done for such a
breach on television is fairly remote.
However it would indeed be a pity if a lack of
information in a magazine article were to be
the cause of one of these unknowledgeable
black box operators losing a licence.

A JAQUES G3PTD

The notes on frequency checking equipment
on the back of the amateur licence say that
"When determining the proximity of an
emission to band -edge, the bandspread due
to modulation, on the appropriate side of the
carrier, needs to be added to the frequency
tolerance of the carrier." So even the daftest
of the daft need to take the bandwidth of
their signal into account, whatever mode,
television or not, they're using.

PAL colour signals can be contained in
an 8MHz band by using a vestigial sideband
filter, to cut off the high frequency
components in one of the sidebands.
Although this technique is universal in
television broadcasting transmitters I've seen
no mention of it in amateur circles. However!
wouldn't be surprised if the BATC
cogniscenti solved this one years ago. I'd like
to publish a design for such a 70cm VSB
filter. Any offers? - Ed.

SHOCKING

Sir, Tut tut! How long have the Channel
Islands been off the tip of Cornwall? (Your
map on p7 of Ham Radio Today, May 1983.)

You publish a great mag, but your
geography is shocking!

H E HOGG

I cannot tell a lie. I haven't the foggiest idea
why we printed the Channel Islands in such a
Scilly place - Ed.

PERSONAL PREJUDICE

OM, An excellent and thoroughly readable
magazine, spoilt only by the apparent
personal prejudice of the Editor against the
RSGB.

Reasonably low key in the first two
issues, this prejudice shows up very clearly in
the third.

The RSGB is a National Society (indeed
the only National Society) which represents
the interests of British radio amateurs. The
only qualification for membership is an
interest in amateur radio, and no licence of
any sort whether Class A or Class B or
whatever need be held.

There are no faceless beings at RSGB
HQ who control our destinies. The
administrative staff who work there are the
paid employees of the Society, and the views,
opinions, decisions and aims of the Society
are those of its members and of their
representatives as voiced through the various
elected committees.

The RSGB membership embraces an
extremely broad cross section of Society both
men and women, young and old. The
technical abilities of some of its members
extend no further than the RAE whilst others
are in the top bracket of technical expertise.

It comes somewhat hard therefore to
find this large body of enthusiasts labelled as
"benign", elderly and "fuddy-duddy". Now I
am a member of the RSGB, and whilst I may
admit to being benign on occasion, and
whilst "elderly" may be a matter of opinion, I
do not consider myself to be "fuddy-duddy"
and I extremely resent being so called.

Reference the RSGB being against Class
B CW on 144MHz. If this is true as you assert
then there must be a valid reason for it, other
than the curious and selfish reasons which
you, by implication, put forward.
Furthermore if, as you claim, some
confidential information was "leaked" from a
closed committee meeting then it seems to
me that the corrupt attitude of the person
who leaked it is equalled only by that of the
person who purveys it in print as
unsubstantiated second-hand gossip. It
would be interesting to know whether the
RSGB was asked for its reasons regarding the
above before you knocked it so hard in your
column.
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Finally we come to the matter of the six
metre licences. Requiring informed advice on
this matter (a concession obtained only by
the efforts of our National Society) to whom
should the Home Office turn? To whom could
they turn except to the National Society
which represents British amateurs. Some may
say they should have turned to G4JST the
liberal -minded editor of our latest mag.
Others may think it significant that they did
not.

If as you claim you have all radio
amateurs' interests at heart then I suggest
you use your best efforts to persuade all new
licencees to join the RSGB. This gives us
maximum voice at the ITU conferences on
frequency allocation, whilst those who think
the RSGB unrepresentative can offer
themselves for election, thus bringing about
the 'change from within' which you yourself
advocated in the February issue.

If you throw stones you must expect at
least some of them to be returned, although
you will notice that I am somewhat more
selective in my target.
FRANK SIMPSON G3EFR

B -K OR G -M OSCILLATIONS?

Sir, Your article in the January issue, brought
back many memories and the letter from K V
Entinger's reference to Eric Megaw (G6MU)
reminded me of his lecture to the RSGB on
March 25 1931, published in the T&R
Bulletin, July '31 (ten pages): Electron
Oscillations and their Application to Very
High Frequency Communications. In this, the
history of the development of electron
oscillations was given. He summarised to two
forms as:
Barkhausen-Kurz (BK): oscillations whose
wavelength was determined by the electrode
dimensions and potentials.
Gill -Morrell (GM): oscillations whose
wavelength depends only on the external
circuit..

A British Patent was granted to Gill,
Morrell and MWT Co (No. 108757). An
abstract appeared in Wireless World in an
article Very Short Waves by P R Coursey (17
Oct 1918).

The two different forms of electron
oscillation was fully covered by Hollmann in
Proc. IRE Feb 1920.

It appears to me, that the cross -channel
link was most likely to have been using G -M
oscillators rather than B-K.At that time,
however, all electron oscillations were
usually described as 'B -K type'. Eric Megaw
spent most of his working life at GEC
Research Labs, now known as Hirst Research
Centre, working on the generation of Ultra
High Frequencies and considerable work on
the electron oscillators preceeded his work
on the split -anode magnetron, the CWII
produced 50W at about 1.5 metres.

I do not now recall the valves used in
the cross -channel link, most were modified 'R'
type, in which the anode and grid
connections were brought directly through
the bulb - see attached sketch. I still have
one sample which looks as though it would
still operate. A simple self quenching super-
regen receiver using an electron oscillator is
pictured on page 3 of chapter 1 of the new
edition of the VHF/UHF Manual. The circuit
of this detector is attached. I hope this
information is of interest to you.

G R JESSOP G6JP.

MOSCOW MUFFLER

Mr. Ogden, Reference the article/review The
Moscow Muffler by T. Bailey in the May 1983
issue of Ham Radio Today.

With all due respects, the details given
in this article about the so called
'Woodpecker signals are not quite correct.
Firstly, it is known that there are four Russian
OTHR systems in operation and that the
transmitter power output is not 4 Megawatts
but varies between 20 and 40 Megawatts
depending on the degree of ionospheric
reflection necessary for the function of OTHR
stations.

It is not known for absolute certainty
whether the Russian OTHR systems are using
back scatter technique as employed by the
American CONUS-B OTHR or, forward
scatter as used by OTHR stations operating
in the Middle East and Australia. It is most
likely however, that the Russian system uses
the back scatter mode, in which case ihe
antenna for transmission would of necessity
have a very narrow beam width and
therefore be capable of high ERP. The 'low
power' experimental American CONUS-B
OTHR at present operating has an ERP of
100 Megawatts (confirmed by the USA Air
Force Electronics Division at Maine). The
ERP from fully operational Russian OTHRs
could well be in the region of 200 to 400
Megawatts.

With the Russian on -off pulse system the
PRF is always 10 per second (100mS
interval) and the pulse width 4mS. However,
the transmissions are not always single
pulses. For example, there are often short
transmissions using a 4 pulse sequence
(unmodulated) which are thought to be solely
for ionospheric soundings; necessary with
OTHR systems. In normal search and target
interrogate mode, the pulses may be single or
multiple and also code modulated, each
pulse being 4 milliseconds with a spacing of
5 milliseconds, that is leading edge to
leading edge, when a multiple pulse
sequence is used. These are also repeated
every 100 milliseconds. Note that pulse
transmissions from other OTHRs (mostly
American) use PRFs between 16 and 60 per
second and which are often frequency
modulated as well.
Whilst the so-called Moscow Muffler device
may be effective in reducing, or even
eliminating typical on -off pulse signals at
one's own station it does not follow that the

station with which a QSO has been
established, will be receiving your signals
through this type of transmission; unless a
similar device is in use. This could well be
the case since Russian OTHR signals (Wood-
pecker) are frequently heard just as strongly
and at the same time as say in Australia or
America as they are in the UK. Calling CQ or
making any other form of transmission on the
frequency in use by one of these stations will
cause no interference to them whatsoever, as
all CW, FM, AM or SSB telephony and
teletype transmissions etc. are converted into
broad band noise which is suppressed by the
OTHR receiving system.

It should be mentioned that on -off
Russian OTHR pulse transmissions can only
be fully resolved for oscilloscope examination
of the de -modulated pulse formations and
encoded modulation, by using a receiver
with a through bandwidth of at least 2 MHz
and an oscilloscope with a wide band 'Y'
amplifier. Spectrum analysis can and has
been used to reveal the nature of the
modulation on the Russian pulse
transmissions.

Finally, it has been found that some
noise blanker circuits on communications
type receivers will greatly reduce 'Wood-
pecker signals', almost to the point of
elimination if they are properly adjusted.
Whilst the amplitude of wanted signals is
reduced somewhat, readability is still
acceptable although much depends on the
relative strength of the wanted signals and
the pulse QRM. At high level, the bandwidth
of 'Woodpecker signals can be in the region
of half a Megahertz or more.

F C JUDD G2BCX

FIGHT AGAINST TV LINE
TIMEBASES

Sir, I would like to raise the question of RFI
and TVI and the recent USA legislation
which requires the manufacturers of
receiving apparatus to include filters to keep
out the unwanted whistle, while admitting
the wanted signal.

I seem to recall hearing Timothy Raison
on this subject recently on the Radio 4 early
morning programme discussing this subject.

We need a campaign mounted, to give
the amateur some protection under the law,
but I cannot see the RSGB (which acts like an
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old servant content to touch his forelock and
murmur "Yes master" to the Home Office)
doing anything about it.

I would dearly like to known the
opinions of other amateurs when they have
had the American legislation clearly
explained, together with the background.

What about an article from you on the
subject 'The Other Side of TVI', which could
outline the benefits to the amateur of having
the law recognise that the transmission is
legal but the receiver is faulty, and a
detailed write-up of the history and
achievement of legislation in the USA.

If you do not know much about the
subject refer to Hilary G4JKS QTHR.

BASIL CAINES G4PAY

Yes. What a good idea. I'll be the first to join
the campaign against 'noisy' appliances.
Anybody out there like to write an article on
the subject? - Ed.

CLANGERS

Frank, Ref. HRT May 83 page 15:

Should be

Whoever copied it out of the Radio Amateurs'
Examination Manual should have checked.
They also drew it incorrectly!

Later editions showed a transformer
coupled amplifier. To simply correct the
original drawing would have been to admit
their mistake and that is something some
people just cannot do!

Thank you for an interesting, if slightly
'cocky' magazine. I enjoy the apparent
enthusiasm with which it is written.

RUSSELL KING G8YNY

Sir, please let me correct you on the RAE
Answers which are on page 7 of the April
edition (Q2 on radio theory). The correct
answer should be C: Golf 2 Mike Uniform
Romeo, which is the correct NATO alphabet
is use now.

Thank you for a very good mag.

FRANK MARAS

METREWAVE

Frank, In stating that the adoption of
directional antennae would reduce
congestion on 2m (May issue) Jack Hum
made no mention of the need for transmitter
power levels to be reduced. If they are not
then the area covered by each signal (and
hence its effect on congestion) will be likely
to increase.

RICHARD CLARKE G8UNO

CW IN COLCHESTER

Frank, In Newcomers Forum (May issue),
Tony Bailey G3WPO, page 22 line 5, says
that CW is "little used by comparison".

Maybe so round some QRA squares;
down this way (Colchester) it is used quite
frequently - there are CW learners' sessions
nightly on 145.225 F2A, 144.150 Al A,
146.160 A IA, and others come on for
general rag -chew as well.

Although many sweat to obtain a Class
"A" purely in order to go HF, others obtain
great pleasure and interest in CW hereabouts
on 2m and 70cm.

Best wishes for a very professional
publication,

LES G4NOZ

HOT GEAR

OM, In the Technicalities column of the
March issue of HRT, you are mentioning "hot
gear", ie. when the chassis of the rig is hot
with RF. As I have been using all kinds of
makeshift antennas, mostly long wires of just
wires, as most of them have not been that
long, I happen to know this problem very
well indeed.

My solution to the problem is simple. I
connect a 1/4 wavelength of insulated wire to
the chassis of the ATU, insulate the other end
then route it out of the window or just along
the floor. For multiband operation I use one
wire for each band and tape them together. I
first saw this mentioned in an article about
BCI and AFI, in CQ magazine many years
back, and later I saw in Amateur Radio
Techniques this same solution. In his article,
G3VA said that this would also improve the
radiation pattern of your antenna. I hope that
this can help someone who has the problem
of 'hot' gear.

SIGURBJORN BJARNASON TF3SB

MORSE TEST MELEE

Sir, I am an SWL who has passed his RAE
and has just applied for a Sound B. I will soon
follow this with my Morse test and a Sound A.
I read your magazine each month; at least
those bits of it which are not devoted to the
Morse Test Melee. (Letters most months).

I think that it is essential for every I -IF
operator to known the morse code. What
would happen if you suddenly heard the

could not understand it? It would be some
poor seaman who has had no reply on the
marine distress frequencies and has tuned to
the first station which he has heard working.

Then he come in on top, desperate for some
help.

If you can't read his signal you're going
to be worse than ruddy useless to the poor
blighter. If your readers were really keen
amateurs, interested in self training, they
would stop charping and learn the code.
Remember the motto: Use it or lose it.
Anyway if just one amateur saves just one life
because of his knowledge, it must be
worthwhile all of us learning the code, just in
case.

Having said all that, I do think that the
LWC should press for a restricted use of
morse on 2m for teaching and practice. Isn't
that what it is all about?

P M YORKE

PS You must know what LWC means.

APPEAL

Sir, Amateur radio forms part of the
programme of self -training within many
Venture Scout units but lack of finance limits
the development of this interest in a newly
formed group such as ours.

We feel that there must be much idle
equipment lying dormant and semi -forgotten
in attics throughout the land, and from
personal experience I know that it is a
painful decision to accede to the XYL's
exhortations and 'throw it out'. If donating it
to a worthy cause would lessen this pain we
would very much like to hear from you. Any
equipment or components thus received
would, to us, have a usefulness far exceeding
its value.

On a personal note - good luck HRT -
I have been patiently waiting for you for
years.

A MILLS G4KRV (for 29th Wigan Venture
Unit) 38 Dunster Close, Platt Bridge, Wigan,
Greater Manchester.

IT'S BEEN DONE!

Mr Ogden, Re. your comments on increasing
the usefulness of the Mizuho MX -2. It's been
done, and is called the Totsuko TR-2100M!
This device lives in a case about the size of
the ubiquitous FT290R, contains 10 AA size
Nicads, a 1W PA for portable operation,
10W PA for fixed or mobile use and room for
five crystals covering the whole bottom meg
in 200kHz slices (the tuning dial has a
reduction gear).

Circuitually the two rigs are very
similar, the 2100 sporting an extra IF stage
(IF at 9MHz) and a more sophisticated,
amplified AGC system.

The price? Somewhat less than your
estimate at £110 from a newly 'converted'
emporium in Stetchford (Birmingham).

Purchased recently, after inspecting the
NEC exhibition for anything better at the
price, the rig has produced 5 & 7 reports
from the Continent using an HB9CV at an
admittedly good site (about 160ft above
ground level) on the University of Aston
campus in central Birmingham.

I would be interested to see a review of
this rig although I have not see it on sale
anywhere other than the above mentioned
emporium.

N H HIGHFIELD G6AUV
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News about amateur radio compiled by Richard Lamont G4DYA

MOULD spreads
The Ministry of Defence's MOULD
mobile radiotelephone system,
which has been causing interfer-
ence to amateurs on 432MHz in
several areas of the UK, is on target
for completion this year. Despite
this, the MoD says it does not yet
know how many of the remaining
transmitters will be on 432MHz.

In this month's Radio Today we
investigate the background to the
MOULD system.

Home defence
Two years ago, the Government

decided to revamp its Home
Defence preparations. The new
plans, which are detailed in the
Defence Estimates, include a
£7,000,000 contract with Pye Tele-
communications for the MOULD
system. Pye described the project in
a press release in December 1981 as
"mobile, single channel, all -
informed, radio command and
control systems for each of the Home
Defence Regions of the UK
mainland. The Commander of each
Region will be able to talk directly to
the forces under his command from
his headquarters, irrespective of
whether those forces are still in their
peacetime barracks or deployed to
operational areas. The all -informed,
mobile communications available to
him through MOULD will allow the
Commander to exercise effective
control over military operations in
his Region.

"In order to provide the wide
area of communications cover
required in each Region, it has been
necessary to adopt a
communications system similar to
that used by local authorities, police
and fire services and other agencies

such as gas and electricity boards.
These rely on a network of static
repeater or talkthrough stations,
situated on suitable high ground
and linked together to provide the
necessary degree of intercommuni-
cations. In MOULD there are to be
over 100 of these sites, located on
existing military establishments or
sharing facilities with other
government or local government
agencies. A limited capacity to
expand the system or to replace
unserviceable fixed sites will be
provided using Land Rover -borne
mobile repeaters.

"The MOULD user will be
provided with a simple -to -operate
commercial radio equipment which
can be used as a desk -top, a mobile
or a portable station, depending on
the installation kit provided. Many
radios will be provided with more
than one installation kit so that the
same equipment can fulfill more
than one role."

The Home Defence Region
covering London was the first to get
MOULD in late 1981. Other Regions
followed during 1982 and 1983. By
the end of 1983 all Regions should
be equipped.

What is it for?

It seems reasonable to assume
that in wartime the Army would be
rather busy. Yet there are a number
of Home Defence duties that it
would have to carry out, as well as
fighting the war. Such tasks include
the guarding of 'key points' (ie.
protecting important installations
from sabotage) and providing
'military aid to the civil power'
(stopping riots etc.). The regular
bits of the Army would have their
hands full, so tasks like Home
Defence would presumably be

carried out by odd bits of leftover
military like the Catering Corps.
These odd bits of military have
widely varying and incompatible
radio systems. Some have no radios
at all. MOULD appears to fill this
gap.

EDITOR'S NOTE

Our object in publishing this story is to
bring to the attention of the readership
the growing number of incursions into
the amateur radio frequency allocations.
Our intention is not that of mischief mak-
ing. What the Military decides to do in
its own exclusive bands is not ours, or
anyone else's business.

However, if the MoD or Home Office
decides to place a covert communications
system in a section of what is, after all,
a public broadcast band, then it must expect
the presence to be noticed and noted.
Furthermore, our responsibility for amat-
eur radio interests compels us to bring
any further incursions into the public
view.

G4JST

Why 432 MHz?

One question that is often asked
is "Why did the MoD stick an
allegedly classified system into one
of the most public bits of the radio
spectrum?". One possible clue lies
in the choice of Pye as the supplier.
(Military radios are usually made by
firms like Racal and Plessey.) Pye's
description of the equipment as
"simple -to -operate commercial
radio equipment" suggests the use
of standard PMR-type equipment,
which is not normally made for
military frequency bands (eg. the
230-420MHz chunk). MOULD may
have been stuck in the 432MHz
band simply because PMR
equipment could be used, at much
lower cost than equipment specially
made for the military frequencies.
Such economies have been a
common feature of Home Defence
preparations in the past.

Interference

Amateurs who have studied
MOULD report considerable inter-
ference - to both amateurs and
MOULD itself. The transmitters that
have been heard on the 70cm band
are listed in Table 1. These
transmitters are reported to be
interleaved with the amateur
repeater output channels by a
121/2kHz offset. The Winter Hill
transmitter, which apparently came
on just before Christmas with about
500 watts, is said to have made
GB3LL unworkable in parts of
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Merseyside. The UK FM Group
(Western) reports hearing female
voices using Army RT procedures
on the system. They also report
hearing Pye personnel testing the
system.

One source suggests that
MOULD will provide each of the
Regional Military Commanders with
national coverage. This would be
done by linking a MOULD site to the
appropriate headquarters by a
separate radio link or landline. This
seems to explain why some sites
have been heard using several
different frequencies.

Unofficial secrets

In spite of the Pye press release
already quoted, and coverage in at
least one national newspaper as well
as technical magazines, the RSGB
claims it has kept quiet about the
system "because there's a D-notice
on it". Radcom describes MOULD
as "Project X".

In fact, the only D-notice
relating to MOULD is a general one
asking journalists to consult with the
Secretary of the Defence Press and
Broadcasting Committee (that's
what the 'D' stands for) before
describing any new military
communications system. (The whole
D-notice system is in any case
merely an informal arrangement
between the MoD and the media to
provide guidance for reporters. It
cannot censor a story, and
complying with D-notices does not
protect reporters against
prosecution under the Official
Secrets Act. It has no legal standing
at all.)

Allocations

In Region 1 of the ITU, which
includes the UK, the 430-440MHz
band is allocated on a primary basis
to amateurs and radio -location. This
was decided at WARC 79. There is a
footnote allowing the UK and
several other countries to use the
band for radio altimeters on a
secondary basis, but not for fixed
and mobile services, which lost their
allocation.

Individual governments are
allowed to use bands outside
4-27.5MHz for services not listed in
the WARC 79 frequency table. They
must, however, notify the Inter-
national Frequency Registration

Board (IFRB). The UK Government
has only just notified the IFRB of
MOULD, which is a fixed/mobile
service.

Also, if an individual country
uses a frequency for a service not in
the WARC 79 table, it must ensure
that it does not interfere with
services in other countries that are
in the WARC 79 table.

So if MOULD interferes with,

say, a Dutch amateur repeater, then
the UK Government would have to
take steps to prevent the
interference.

A spokesman for the Home
Office says they have not received
any complaints about MOULD from
abroad. He says that if they did the
Home Office "would take steps to
make sure the interference did not
occur". Watch this space.

Site

Winter Hill

Allport Heights, Derby
Sutton Common, Derbys
? (Humberside)
Barkway, Herts
Bentley Priory, Middx
Coldblow Farm, Kent

Old Pale, Cheshire

Frequency

433.0125
433.1625
433.0125
433.2125
433.2625

? --

433.3625
433.3675
433.4625
433.1625?

Site Frequency

? (Heard in SE England) 433.1375
433.1125
433.1875
433.3125
433.3875

Barnacre, Northumberland --- ? --
Knightsbridge Barracks, London

433.2125

Table 1. Suspected MOULD sites
and frequencies in the 70cm amateur
band.

IN BRIEF
'HAM' MAN JAILED
Anthony Lavelle, a partner in Ham
International (UK), has been jailed
for nine months for importing illegal
CB radios. £1,000 costs were also
awarded against him.

His brother John Lavelle, also a
partner in Ham International (UK),
received a sixth month suspended
sentence. He was also ordered to
pay £1,000 costs.

Mr Christopher Holland QC,
prosecuting, told York Crown
Court that they imported nearly
£1,000,000 worth of illegal CB
sets from Belgium, hidden in secret
compartments behind the
bulkheads of two lorries.

Mr Gilbery Gray QC, defending
the Lavelle brothers, said they
thought the Government would
legalise the imports.

23cm NEXT ON MoD LIST?
Amateur stations using the recently
reduced 23cm amateur band can expect
increased interference from new air
traffic control radar stations, both civil
and military. Several new radars are
being built in the UK, and others are
moving out of the 582-606MHz band
(between TV bands IV and VI to the
23cm band.

LICENCE FEES UP
The cost of an amateur radio licence is
going up by 50% to 12 pounds, from
1st June 1983.

NEW UK PREFIXES
The Home Office has announced that
the GO (G zero) prefix will be used for
Class A amateur licences when the G4
series runs out. Likewise the G1 series
will be used for Class B licences when
the G6s run out.

TWO MORE ON 50MHz
Two new stations have been issued with
50MHz research licences, in place of
two of the original forty who were
unable to operate. The new stations
are GW3MHW and GM4IGS.

AMSAT LAUNCH DELAYED
The launch of the AMSAT Phase -1116
satellite has been delayed by one to five
weeks because of a problem with the
engines on the launch vehicle, Ariane 7.

WRONG PRICE
We would like to apologise to SMC
(again) for getting a price wrong in their
advert in the June issue. The Yaesu
FT726R multiband, multimode VHF/
UHF transceiver costs 649 pounds,
not 6489 pounds as stated.
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ALL MODE
TRANSCEIVER

By Frank Ogden G4JST and Tony Bailey G3WPO

In the beginning . . .

This magazine was launched some
seven months ago with a series of
three articles entitled A synthe-
sised general coverage HF trans-
ceiver. The idea of a home made
box which offered a comparable
performance in its basic facilities to
the off -the -shelf product created a
substantial amount of interest.
However, there were a number of
shortcomings in that original series
of articles which made duplication
of the project rather difficult.

I designed the original
transceiver some three years
before this magazine came into ex-
istence purely for my own amuse-
ment. Some people do crosswords,
I make radio equipment. As a

result, the documentation was
never intended for passing on to
third parties. In particular it lacked
the detailed artwork necessary for
PCB manufacture. Although some
errors occurred in the published cir-
cuits a number of sets were made
which continue to perform satisfac-
torily. However it became clear that
the majority of interest in the pro-
ject was in adapting bits of the cir-
cuit to people's own requirements.

The result of all the lessons
learnt from the earlier project is

Omega. This brand new design has
virtually nothing in common with
the original project. It uses different
circuit technology, a completely
new design approach, offers
substantially improved perfor-
mance parameters, it can be user
customised but - most important
of all - the whole project can be
constructed on ready made PCBs
with easily available components,
guaranteeing the reproducability
that is lacking in most published
designs.

G4JST

PROJECT

5-4

Project Omega is to be
more than just an all
mode, all band HF

transceiver system. The
modular concept

behind the design
means that it can be

built to any user
defined specification

without spending time
and money on facilities
which aren't required.
Omega covers every
need from a single

band SSB receiver to an
all mode, all band

transceiver featuring
the essential bells and

whistles of £1000+
Japanese boxes.

Furthermore, you will
be able to build from
readily available kits
and update as you go

along.

A new concept

The Project Omega HF transceiver
system is modular. This means that
any Omega module can be assembl-
ed and tested as a complete unit
before progressing to the construc-
tion of other modules in the system.
It also enables particular aspects of
Omega to be adapted to other uses.
For instance, the FM board could be
used with a number of commercial
transceivers as an extra facility. Or
the IF central processing system
could be used as the heart of a high
quality 2m or 70cm transceiver. It is
possible that a VHF/UHF customis-
ing pack will be available in the
future. However, the initial scope of
the project will encompass all the
amateur bands 160 through to 10
metres.

Every module is rigorously
troubleshooted and thoroughly
tested before publication in these
pages. We aim to build three proto-
types of everything which appears
in print to ensure that you don't have
problems when you come to build
yours. To give some idea of the
amount of work which is going and
has gone into the project, the IF
central processing system published
in this issue has occupied some 450
man hours of work.

Omega modules

The following is a list of present
or planned modules:

Central IF processing module:
comprises Schottky ring mixer,
noise blanker, static crash remover,
BFO, product detector, CW carrier
oscillator, AGC system, AF
amplifier

Notch filter: 50dB phasing
crystal notch filter

CW filter: active variable band-
width CW filter equivalent to at least

10
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four poles of crystal filtering
Synthesised VFO: provides

high level local oscillator signal
( + 2.3dBm, 13dB pad) for up to ten
1MHz wide user defined bands.
Digital readout and analogue style
tuning. Single loop system provides
output 10.7MHz above signal fre-
quency for single conversion IF
systems

SSB generator: USB/LSB signal
at 10.7MHz for injection on CIFPU

FM board: detection and
generation of NBFM. Interfaces with
CIFPU

AM board: AM signal generator
and full 6kHz AM receiver sub-
system

Speech processor: for use with
all voice transmission modes. Im-
proved baseband system with
VOG AD

Logic control unit: enables
VOX changeover and full CW
break-in capability. Copies between
dots at up to 40wpm+.

Preselector filter: single con-
trol lowpass filter based unit

TX PA QRP: 5W power
MOSFET system. Full ALC for
hands-off operation. Acts as driver
for

TX PA QRO: 50/100W PEP out-
put system. Full ALC

PIN switch: PIN diode aerial
changeover system for use with CW
break-in operation

Output filter: operated
automatically via bandswitch

With a system as ambitious as
Omega, it is impossible to publish
designs for all of the modules in one
go. We estimate that availability will
be one per month. What we do pro-
mise is that nothing will be publish-
ed until it is fully debugged and
ready to build. We aim to start with
a core receiver system: CIFPU,
VFO, Preselector followed by PAs
and SSB generator. This also gives
you a chance to get each module
built, tested arid debugged before
starting on the next..

To give a better idea of what the
system is about we have included a
number of possible Omega permu-
tations. See Figs. 1 to 4.

Central IF processing
unit

The theory of operation was
described generally in the
Technicalities column of the April
issue. We won't therefore go into the
subject in great depth but simply

OUTPUT
FILTERS

PINSWITCH.

LOGIC CONTROL.
FULL CW BREAK IN
VOX CHANGE OVER

CW KEYING

TO ALL CIRCUITS

.....1 PRESELECTOR
FILTER

-4

T' 1,4
50 00/1

TM 0

PIN
SWITCH

Tx PA
5W/ORP

ALC

SYNTHESISED
VFO

VARIABLE
BANDWIDTH
CW FILTER

SSB/CW R.
MIXER, IF, NOISE BLANK R

AF OUTPUT, CW CARRIER OSC,
PRODUCT DETECTOR

SSB
GENE ATOP

FN1 AM
BOARD BOARD

SPEECH ROCESSOR

Fig 1. G4JST/ G3WPO Omega transceiver system

note a few aspects concerning the
operation. A number of changes
have been made to the original cir-
cuit as a result of prototyping.

Fig. 5 shows the block diagram
of the module. The incoming signal
is converted to the 10.7MHz IF by
the ring mixer DBM1. The roofing
filter comprising IFT1 and 2 limits
the bandwidth of the signal before
passing it to the IF pre -amp Q 1.
Here, the signal path splits into two.
The main path passes through the
noise blanker switch D2, D3 and Q2
to the high quality SSB filter F2 via a
delay line F 1. The delay filter F 1
gives the noise blanker switch a
chance to open before interference
spikes can hit the main filter, F2.

The other signal path travels to
the noise blanker side chain
amplifier Q8, Q9. These two
MOSFET amplifier stages raise
interference pulses and crashes to a
high enough level to turn off Q2
following rectification by D4 and 5.

Cutting the rubbish

This noise suppression circuit
- block diagram detail in Fig. 6 -
received as much development time

as the rest of the IF system pu
together. The result is excellent. It
takes out interference of the 'wood-
pecker' variety completely just leav-
ing 'holes' in the signal. It is quite
possible to copy a2 SSB signals
through S9+ 30dB woodpecker. To
offer some idea just how effective
the overall system is, we spent some
time one afternoon just trying to find
the woodpecker until we discovered
that we had left the noise blanker
switch 'on'. It also takes out random
ignition noise and household in-
terference such as the switching of
domestic central heating ther-
mostats.

Another pair of dual gate
MOSFETs provide the main bulk of
IF amplification (Q4, 05) before
passing the signal to the product
detector (Q6) and the AF amplifier
IC 1.

The AGC generator IC2, D7
and D8 provides a direct AGC
signal to the IF amplifiers and
delayed AGC to the IF pre -amp.
The S meter signal, derived from the
AGC line can be applied directly to
the meter, or through an optional
6dB/division correction network (to
be detailed later). The AGC decay

PRESELECTOR

FILTER

SYNTHESISED
VFO

MAIN IF BOARD

Fig 2. Minimum configuration amateur band receiver system
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is continuously variable through a
front panel control.

The phasing notch filter is
mounted on a separate circuit board
and can of
the CIFPU board. The 50 ohm
system produces a 50dB notch when
correctly adjusted. RV1 is for fine
adjustment on notch depth. If the
filter is not required, simply bridge
points. B and C.

CW only

In its uncustomised form, the
CIFPU comes equipped to operate
primarily in the transmit and
receive CW mode. A BFO and TX
carrier oscillator (Q12 and Q10/11
respectively) are standard equip-
ment. In many ways the basic
Omega system answers the basic
quest for a high quality CW
transceiver system. It can be further
dedicated to the mode by fitting an
active variable bandwidth CW filter
between points E and F. See page
66 for constructional details of this
module.

Note that the transmit signal in-
jection point for all modes is point
K. In transmit the grounded gate IF
pre -amp 01 acts as a source
follower to the ring mixer circuit.

Sidetone for CW transmit is sup-
plied by mixing a little of the keyed
carrier oscillator output in the pro-
duct detector.

CONNECTION PIN

A philosophical note

It might seem rather regressive
to have used, in the main, discrete
components in the CIFPU. There
are a number of ICs from both
Plessey and others which can per-
form many of the functions. We
make no apologies for this.
Although the Plessey 16(X) range of
ICs is without doubt the finest in the
world, they are quite expensive and
can be a little fiddly to use in the
hands of inexperienced builders.
There is another point. Discrete cir-
cuitry allows the designer to opti-
mise on the features which he con-
siders the most important. It would
have been difficult to match the
level of noise blanker performance
with present IC technology. It may
also have been difficult to provide
enough circuit versatility which is
the intended hallmark of the Omega
system.

Kits

As this series progresses, com-
plete kits of parts will be available
from WPO Communications for
each of the modules described. The
board kit for this IF module, com-
plete with drilled PCB, all com-
ponents, potentiometers, wire etc
costs 5.69.50 inclusive of VAT and
post Sr packing. It does not include a

 IFT2 I

R5
R71-**.

CS

Rif 14346
2

C30

DBM1

.iav R31

C32

C60

147-- 12V

S
X CASE SOLDERED TO TOP FOIL

speaker, the meter or diecast box
which you may already have. The
diecast box specified is also
available at £5.50 inc. PCBs are
available separately at £6.50 inc.

General notes on
constructing the
transceiver

Before starting this, we strongly
advise you to use the PCBs available
- you can then be fairly sure that
the units will work as well as the pro-
totypes. An awful lot of development
went into the boards to get them
right - for instance, this IF unit re-
quired three layouts just to get the
Woodpecker blanker working cor-
rectly - the layout is critical in
places and using ready-made PCBs
will save you having to sort out the
problems all over again.

Can I build it?

For those who are wondering if
they can build this whole project,
we would advise that it is not
suitable for absolute beginners who
have never used a soldering iron
before, or who cannot understand
the basic descriptions of the cir-
cuits. If you fall into this category
then you should leave it until later,
or make sure that you have a friend
who can help you out.
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Assembled main IF board

Wherever possible, prewound
transformers have been used. These
are also pre -aligned, which reduces
alignment time. Detailed instruc-
tions are given for the transformers
that you will have to make for
yourself.

The instructions for assembling
each unit will be as detailed as

amongst you can skip over parts of
the text), and will include where to
look for any problems that may arise
during testing. Long instructions
don't necessarily mean that a unit is
complicated - they are there for
the benefit of less experienced con-
structors.

Test equipment

For alignment, you will need a
high impedance voltmeter, and
preferably a signal generator
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capable of running to at least
10.7MHz - borrow one if you don't
possess one! If you own or can bor-
row a scope all the better. A fre-
quency counter would be useful at
times, although the transceiver has
its own digital readout (ready built)
which can be used. We will show
how to align it without full test
equipment, although you do need a
signal generator of some sort to
align the noise blanker in this IF unit
successfully.

The finished transceiver will be
housed in a readily available com-
mercial case. To help you get a pro-
fessional appearance after all your
hardwork, there will be a ready
screened overlay or panel available
for the unit if there is sufficient
demand.

This IF strip obviously needs a
VFO to receive any signals! It can
be tested using a signal generator
(or any other oscillator) as a VFO.

T
RS

SYNTHESISE -0
VFO

H PRESELECTOR

FILTER

811"T"Ca

FIR
ENITCN

TT PA

INV/CIRP

Fig 3. Minimum configuration CW only transceiver

VAR ABLE
BANDWIDTH
CW FILTER

IF strip construction
If you are building the whole

transceiver, then the complete PCB
assembly is required. For receive
only, the TX 10.7MHz oscillator
(Q10/11) and associated com-
ponents can be omitted. before
launching into the assembly, check
the PCB for any solder bridges aris-
ing from the roller tinning process.
These may not be obvious after
soldering components in.

Note that the notch filter circuit
is on a separate PCB, which will be
described next month, so we have
ignored the components associated
with it for the present.

One of the semiconductors (Q2,
VN2222T,M) is sensitive to static so
handle it by its body not its leads.
Alternatively push the leads
through some aluminium kitchen
foil before use, and remove them
after soldering. The MOSFETs
(3SK45 or equivalent) do not need
any special handling other than an
earthed soldering iron. make sure
your soldering iron is well earthed
or is a low -leakage ceramic sheath-
ed element type. Also, the SBL1
double balanced mixer must on no
account have any DC applied to it,
or it will probably fail rapidly.

Order of assembly

We suggest you follow the order
given here when assembling - this
will ease assembly in some tight
areas, and give you reference points
when inserting components.

One of the errors made by many
beginners in assembling this sort of
PCB is leaving too long a lead
length above the PCB. This can lead
to instability and unwanted signal
pick-up. Virtually all the capacitors
can be pushed far enough into the
PCB for the lower part off the body
to either rest on the surface, or have
leads no longer than 3mm, without
damage to the capacitor - if they
will go against the PCB then let
them. The same applies to the
resistors and semiconductors.
1) First, insert all the lmm connec-

tion pins into their respective holes
from the underside, and solder them
into place. Each point where a pin is
needed is identified by a letter on
the upper surface of the PCB. They
need to be pushed hard home so that
the splines are inside the hole.
2) Insert and solder IC1 (LM380N)
and IC2 (741), observing orienta-
tion. Solder all pins on the under -

HAM RADIO TODAY JULY 1983 13
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Schematic diagram of central IF processing unit. The notch filter is shown, but construction is on a separate PCB

side and those pins on top which
don't have clearance around them
(pin 4 on the 741 and pins
3,4,5,7,10,11 and 12 on the 380N).
Don't use sockets for these ICs.
3) Starting near one of the ICs, in-
sert and solder all the resistors,
working outwards around the board.
This helps to locate the correct posi-
tions as you go along and is easier
than starting at RI. All the horizon-
tal mounting resistors have lOmm
spacing where both leads go
through the PCB (just bend the
leads over gently at the ends).
Where one end of the resistor is
earthed (marked with a cross) to the
top foil, bend one end only and cut

the other to about 4mm in length
before soldering in the position in-
dicated.

In the case of R5 the earthy lead
is soldered to both the top and
underside of the PCB.

Vertical mounting resistors just
have one lead bent down against the
body before inserting, and a small
horizontal piece formed where they
are earthed. Make sure the circular
part of the resistor on the drawing
corresponds to the body position.
4) Insert and solder the three preset
resistors - note RV3 has one lead
soldered to the top foil.
5) Insert and solder VC1/2. Bend
the two leads which are on opposite

sides of the body so that they are
parallel to the PCB before solder-
ing.
6) Insert C18, solder, and then all
the 8 IF transformers plus T4. Each
is marked with its code - sometimes
the letter part of the code may be
different - as long as the number
part is the same, then they are OK.
Make sure all the transformers are
hard against the PCB, solder the
under side pins including the two
mounting lugs, then (you'll need a
hot iron) solder one side of the can
to the top foil one each transformer
where indicated by a cross. If you
tip the PCB at an angle so that the
solder flows against the can and the
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PCB at the same time you shouldn't
have any problem. Don't adjust the
transformer cores.
7) Insert and solder all the diodes.
The spacing varies on these a little,
but they all mount flat against the
PCB. D9 has one end earthed to the
top foil, and should have short
leads. The PIN diodes may not be
marked with ident numbers but they
are square black packages with a
silver line at one end, and fairly
fragile leads.
8) Insert and solder RFC1 and 2
(green, marked 101 plus a letter).
9) Starting at one corner of the
board, insert the capacitors. Those
that have one end earthed have the

lead bent up and cropped to 4mm
before inserting and soldering into
the position shown. Note that some
of the capacitors have their earths
made via tracks on the underside of
the board, and may appear not to be
earthed because they are not shown
with crosses on the layout. C25 Sr C8
are cases in point. Where a
capacitor has an earthed lead but
the diagram does not show an ex-
tended lead to solder, both leads go
through the PCB, and the earthed
lead is soldered top and bottom
(C4").

Radial lead electrolytics may
need a lead bent out from under the
case if an earth is required. In most

positions, axial types can be used by
bending one lead parallel with the
body. In all cases observe the
polarity.
10) Insert all the transistors execept
Q2 (VN29',O.T.) observing the case
orientations or tab positions. Some
have small ferrite beads on certain
leads - in the case of the
MOSFETS, the transistor should be
pushed down until the bead is con-
tacting the PCB, and the case of the
device is resting on the bead. With
Q1, this will not be possible and the
case should be as close to the bead
as possible. Then solder. Q7, 8 and 9
each have one lead soldered to the
top foil.
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11) Insert and solder F1, F2, X2,
and X3 with the cans against the
PCB. F1 can be inserted either way
round (the centre lead is earthed via
C4 on the underside). F2 has its in-
put and output marked - the input
goes adjacent to T2. A short tinplate
screen (6mm x 30mm) connected on
the underside of the PCB along the
long axis of the filter between the
earthed pins will be advantageous
in preventing the pins 'seeing' each
other.

Solder the case of F2 to the top
foil in the same manner as the IF
transformers.
12) Insert and solder the SBL1 mix-
er - pin 2 is located underneath the
letter 'M' of MCL stamped on the
top, or pin 1 may have blue insula-
tion on the underside). Its earth con-
nections are made via tracks on the
underside.

All the components should now
be in place with the exception of Q2
and T1/T2.

Winding T1/ 2

Both these are wound on small
ferrite balun cores using the follow-
ing procedure.
a) T1. Take a 130mm length of
0.25mm enamelled copper wire and
strip 5mm insulation off one end.
With 10mm of wire protruding from
the core, carefully wind 6 complete
turns through the core - one turn
counts as a wire inserted through
one hole and then back through the
other - i.e. the wire goes through
each hole once for one turn, and
they should both end up at the same
end after 6 turns. Keep the wire
tight while winding but be careful
not to strip off any insulation by rub-
bing against the core itself. Reduce
the remaining wire to 10mm length
and strip off 5mm.

Now take 2 lengths of the same
wire, each 40mm long, and strip
5mm on one end of each. Twist the
two stripped ends together and
solder. Insert the free ends (one into
each hole) of the core from the end
which currently does not have any
free wire protruding, and push the
wires through until the join is
against the core. Then fold the two
wires you just inserted back over the
top of the core so that they are on
the same side as the tap. Cut these
two wires to a 10mm overhang, and
strip 5mm off the ends.

You now have a six turn
primary, and a centre tapped one

CW filter and CIFPU
mounted in diecast box
turn secondary (as only one turn is
actually inside the core). T1 can
now be soldered into place, core
against the PCB, and with all leads
short and symmetrical. It doesn't
matter which lead of the secondary
is earthed to the top foil.

T2 is very similar (except that
the primary has fewer turns than the
secondary), so wind 6 turns on
another balun core as before. Again
take 2 lengths of wire 40mm long,
and strip, twist and solder as before.
Put the lead through each hole in
the core as before, but this time br-
ing them back through the core,
rather than over the top, so as to

'in centre tapped win-
ding. Fini.li stripping off and solder
into place as with Ti.

Now make the three links in-
dicated with short pieces of in-
sulated wire on the underside of the
PCB (connecting the two points
marked 'b' together, then c -c etc.)

Finally, holding it by its case,
slip a bead over the centre lead of

Q2, insert as far as it will go into the
board, and then solder the source
lead to the top foil, and then the
leads on the underside.

Before continuing, go round the
PCB and check for solder bridges
etc, and double check all the com-
ponents are in place, and soldered
to the top foil where they should be.
If you are using the kit, there
shouldn't be any components left
over.

Testing

As you will see from the
photograph, the IF unit is housed in
a diecast box, to avoid unwanted
signal pick up, both into and out of
the unit. The enclosure also helps
the noise blanker by backing the
PCB with an earthed plane, so the
unit must eventually be built into the
box. For testing, it may be left out of
the box, but bolted to the underside
of either it or a piece of aluminium
etc, so that it is easily accessible.
We have not given full wiring
diagrams for the unit as these will be
given when the synthesised VFO,
preselector, PA and switching unit
have been described and can be
connected. However, the wiring is
quite straightforward, using the let-
tered points and circuit diagram as
a guide. Use screened cable for the
audio connections.

You will require a temporary
VFO of some sort until the proper
one has been built. This can be a
simple signal generator, or a tem-
porary oscillator, or even a VFO
from another rig if you have a
suitable one. A high oscillator level
is needed - about 200mW (23dBm),
which is fed via a 13dB pad to give
10mW (20dBm) to the LO port of the
mixer. You can get away with less
for alignment purposes, but the
recovered signals, and the dynamic

Fig 4. Minimum configuration SSB/ CW transceiver
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012

range will be reduced. Injection fre-
quency is signal frequency +
10.7MHz, but you will also be able
to receive signals at the image fr-
quency with an external VFO eg.
3.5MHz could be received with
either 7.2 or 13.9MHz injection.
Also, the IF as it stands is really for
CW only (the SSB board gives swit-
ched sideband selection), but there
is enough range on VC3 to allow
either USB or LSB to be received
depending on whether VC3 is set for
the crystal to oscillate high or low of
10.7000MHz (nominally 10.6985 or
10.7015MHz). Until the IF traps are
in place on the preselector, there
may also be some IF breakthrough
while testing (more likely at night).

Connecting up

1) Link points N & P, C (Sr B, E & F
using short pieces of insulated wire.
2) Link the three points marked
'+ 12V' with the '+ 12V RX' (U) ter-
minal. Connect the meter across
points R (Sr Q, observing polarity.
3) Connect up the IF GAIN, AGC
DECAY and NOISE BLANKER
potentiometers following the circuit
diagram, using about 150mm
lengths of insulated wire. The
ground connection should go
straight to the top foil. The connec-
tion from point I to + 12V RX is not
made at present, nor are there any
connections to points K, L, M, Y, Z,
AA (these are connected with the
break-in keying circuit and SSB
adaptors).
4) Connect up the AF gain control
using screened audio cable. Only
two lengths are required, with the
braid acting as the screen and earth
connections for the pot. Connect the
braids together at each end. Con-
nect a speaker, one end to point V
and the other direct to the top foil.

5) Set VC2/3 to about half mesh,
RV3,5 and 6 presets to about half
way, VOLUME (RV2) fully off (an-
ticlockwise), IF GAIN (RV7) on full
(fully clockwise).
6) Connect a power supply
( + 12-14v) to + 12V, with the
negative connected to the board's
upper surface (preferably current
limited to 200mA). Apply power and
check that the current consumption
is around 100 to 160 mA. If it is a lot

is around 100 to 160 mA. If it is a lot
more, switch off and look for shorts
or component errors (eg. wrong
value resistors, or incorrectly in-
serted semiconductors). If no power
is taken, check all soldered joints,
check that all + 12V pins specified
above are linked and that there are
no breaks in the print circuit board
tracks.

Once all is OK, switch off
again.

Voltage Check Chart
This gives average readings at various points in the circuit for the voltages to be ex-
pected. All measured using a high -Z digital voltmeter. AF gain min, IF gain max,
Blanker on but gain at minimum. No signals. Expect variations of 5-10% on these
readings between individual models. 12.0V supply used.

Transistor CB E D S G 1 G2
Q1 10.2 1.2 1.1
Q2 5.4 0 .08
Q3 12.0 .08 0
Q4 10.8 0.6 0 5.6
Q5 10.8 0.6 0 5.6
Q6 7.6 0.8 0 0.8
Q7 0 0 0
Q8 10.8 0 0 0
Q9 10.8 0 0 0
Q10 8.8 4.2 4.0
Q11 (+12V Tx) 11.2 4.1 3.8
Q12 (+ 12V Tx) 11.2 11.2 0
Q13 12.0 5.7 7.1

IC I IC2
1 6.1 0
2 0 6.0
3 0 5.9
4 0 0
5 0 0
6 02 6.5
7 0 12.0
8 5.1 0
9 0
10 0
11 0
12 0
13 0
14 12.0
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Table 2: Components C18
C19,54

15p ceramic
47uF 16v axial electro

R1,3 68R 5% carbon film. C20 47n monolithic ceramic
R2,4,9, 10, 14, 18,41,44, 45 100R 5% carbon film. C22 luF 16v radial electro
R5,28,32,73 1MO 5% carbon film. C23,2256 10uF 16v radial electro
R6 2208 carbon film 1 watt C24 22n ceramic
R7,8,13,17,22,40,55,60 L2UR 5% carbon film. C25,29 100uF 16v radial electro
R11,20,71 470R 5% carbon film. C27,32 22p ceramic
R12,24,48,58 560R 5% carbon film. C33 lOOn monolithic ceramic
R15,19 1508 5% carbon film. 033,53 4.7uF 16v radial electro
R21 2K2 5% carbon film. C42 100p ceramic
823,35,36,38,43,64,68 1C0K 5% carbon film. C46 39p ceramic
R25, 27 15K 5% carbon film. C48, 51 270p ceramic
R26,67,69 L2OK 5% carbon film. C49, 52 150p ceramic
R29 282 5% carbon film. C55 220n polycarbonate/polyester
R30,31,72,50 4K7 5% carbon film.
833,34,52,59,66,70 1KO 5% carbon film. VC2,3 3-60pF 10mm Film trimmer
837,46,61,62,63,65 10K 5% carbon film.
R39 6K8 5% carbon film. IC I LM380N (14 pin)
R42 47K 5% carbon film. 102 741C/ 741S (8 pin)
R47 3908 5% carbon film. 01 J310
R49 22R 5% carbon film. Q2 VN2972r M

BC237/238/BC107/103 etcR51,54,57 27K 5% carbon film. Q3, 7,11,12
R53,56 39K 5% carbon film. Q4,5,6,819 3SK45/35K51

Q10 BC307/BC308
All resistors 0.25 watt except R6 Q13 2SK55

R73 is used with Active Filter only.
RV2 100k ALPS log pot

D1,4,5,6,7,8
D2,3,9

1N4148, 1N914
BA379

RV3 2208 10mm carbon preset
RV4 4k7 ALPS linear pot. X2, 3 10.7MHz HC/18-U
RV5 10k 10mm carbon preset
RV6 100k 10mm carbon preset DBM 1 SBL-1 / SBL 1-8 (Mini Circuits)
RV7 10k ALPS lin pot.
RV8 1MO ALPS lin pot. F1 10.7MHz 10M15A 15kHz Bwidth
C1 F2 10.7MHz 10M22D Nikko Denshi
C2, 3,8,10, 11, 14, 15,17,34,35, 10p ceramic
38,43 10n ceramic M1 100/200uA FSD meter
C4,9,12,13, 16,26,31,39,41,45, 100n ceramic Also required:
47,50,57, 58,59,60 Dicast Box RS Components type 509-995
C5, 6,7,21,36,37,40,44 in ceramic Speaker

10 off
4-8 ohms
miniature ferrite beads

Alignment

It is perfectly possible to align
the IF from off -air signals using an
aerial, or you may use a signal
generator, either connected to the
RF input pin using coaxial cable.
Bear in mind that with a likely im-
pedance mismatch at the RF input,
signals are going to be reduced.
Also, unless you have a good ATU
on an aerial, image and IF
breakthrough problems may exist
for the moment. To avoid damage to
the cores, the correct trimming tool
for the IF transformer must be used
(one is supplied with the kit).
1) Connect a suitable LO source to
the LO pin, and antenna or sig gen
to RF pin. You can align the IF at
any signal frequency you like, say
around 5-8MHz, as you will always
find signals here at any time of the
day or night.
2) Apply power, turn up the volume
a bit and adjust the VFO until

something can be heard. If you can't
hear anything, adjust VC3 slightly
while tuning, as this oscillator may
be outside the filter passband. Once
you find a signal, carefully peak all
the IF transformers (except the one
with the black core, and IFT7 and 8)
for maximum signal strength, using
the S -meter. The latter will have to
be 'zeroed' using RV5 with no signal
input, and later set to FSD using a
strong signal with RV6.

Once signals hit the end stop,
either reduce the signal generator
injection, or find a weaker signal.
Once you are sure everything is
peaked up, leave well alone. If your
sig gen is calibrated you should be
able to hear a signal of 0.5uV or bet-
ter into 50 ohms.
3) Adjust VC3 for either a natural
sounding recovered SSB signal, or
set to 10.6985MHz using a frequen-
cy counter (measured at point M).
4) Check that the AGC DECAY pot
has the desired effect. As the rota-

tion is increased, the S Meter should
drop much more slowly once a
signal goes. Fast decay is used for
CW slow for SSB. It will also be
possible to switch off the AGC at a
later date for use under certain cir-
cumstances.

Decreasing the IF GAIN should
not affect the signal strength until
the S -meter reading increases
above that of the signal (it is correct
for the S -meter reading to increase
as the gain is decreased due to the
nature of the circuit).

Noise blanker

As the blanker is a wideband
device, it isn't possible to suc-
cessfully align it using off -air signals
from an antenna as you have no
guarantee the signal you are peak-
ing is at exactly 10. 7MHz. Nor do we
advise injecting 10.7MHz direct into
it - it is a very high gain circuit and
the high level of 10.7MHz RF
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resulting tends to have a disastrous
effect on the rest of the circuit!

By far the best way is to use a
signal generator as a signal source,
or any oscillator capable of giving a
single signal within the current
receive coverage for the VFO being
used. If you have a scope, all the
better.
1) Temporarily connect a In
capacitor from point Y to earth (to
simulate the effect of the In feed -
through capacitor that will connect
to this point later.)
2) Connect point J to + 12V, and
turn the BLANKER LEVEL control
fully off (anticlockwise - wiper at
OV). using a suitable single signal
source, locate the signal with the
VFO. Then:

a) If a scope is available (set to
DC coupling, 1V/cm) slowly ad-
vance the blanker level until the
scope reading starts to go
negative. Peak IFT7 and 8
(reducing the blanker level if
necessary) for best deflection.
Once aligned, peak deflection
(maximum blanking) should be
around 4-5 volts.
b) If no scope is available, ad-
vance the blanker level until you
hear the audio from the receiver
starting to be cut off. Then adjust
the cores of IFT7 and 8 while
backing off the BLANKER LEVEL
if needed, until the blanking ac-
tion starts at as low a level as
possible. Turning the control ful-
ly clockwise should turn the
audio off completely well before
the stop is reached, if the signal
being used is fairly strong.

Using the blanker

If you
should be
pulse and
pletely by

now connect an aerial, it
possible to eliminate im-
'woodpecker' noises com-
advancing the control. If

the control is advanced too far, or
the level of interference is not much
higher than adjacent signals (say a
broadcast band nearby), the normal
audio may well be blanked as well.
It is in the nature of a blanker that
the unwanted interference to be
eliminated must be of much higher
amplitude than the wanted signal,
which it normally is with, for in-
stance, the Woodpecker.

Also, under certain conditions,
notably at night, it may not be possi-
ble to blank the Woodpecker at all.
This is because its level is likely to
be much closer to adjacent signals,
and because of the composition of
the pulses themselves. There may
well be multiple pulses, with one
pulse of lower amplitude than the
others. This smaller pulse will tend
to be missed by the blanking action.
Propagation effects can also reduce
the blanking efficiency.

In the main, you can expect the
Woodpecker to disappear complete-
ly, or be very much reduced, and be
replaced by holes of silence.

Don't forget that as the blanker
is wideband, it will pick up pulses
that you cannot hear through the
narrowband IF filter, so you may
notice blanking when there is ap-
parently nothing to blank!

If loud clicks are apparent in-
stead of near silent 'holes' in the
audio, then either you haven't got
the board on its mounting plate, or
the transformers T1 and 2 are incor-
rectly wound or connected. (In
which case the signal path will pro-
bably not be blanked properly,
either, with signals only marginally
attenuated.) Alternatively D9 is not
connected properly. Keeping leads
above the board too long can lead to
the same effect. If you laid out your
own PCB - try again and look at
keeping the 10.7MHz signal from
Q12 getting back into the IF input. If

this is the problem, then the AGC
may also be exhibiting a very slow
attack time.

Transmit

At this stage you can only check
the functioning of the TX oscillator.

1) Remove power from the + 12V Rx
terminal (U) only and connect
points Y and Z to earth. Connect the
+ 12V supply to + 12V TX.

2) Screw the core of T4 carefully to
its lower limit. Connect point L to
earth with a temporary lead and
then slowly screw the T4 core up-
wards until the oscillator (heard via
the sidetone) stops - then screw the
core back in one eighth of a turn.
Adjust VC 2 for a beat note of about
800Hz.

Keying point L to earth should
give a good CW note, whose level
can be adjsted over a limited range
by RV3. If you have a scope or RF
voltmeter, there should be about
100mV of signal coming from the RF
terminal on the mixer when it is
terminated in 50 ohms (providing
you have sufficient LO injection).

Finishing off

You should now be in a position
to use the IF as a receiver for a while
if you have a temporary VFO, to
check it out and get the feel of it,
pending building the correct VFO.
You may also wish to build it into its
diecast box as follows. This box also
houses the AF filter (described in a
separate article in this issue) which
is mounted underneath the lid, and
the AF, RF, BLANKER, AGC
DELAY and filter switching con-
trols.

The PCB should be placed in

IF PRE -AMP
01

THRESHOLD
LEVEL

DELAY
FILTER

Fl

WIDEBAND
NOISE AMP

08, C/9

NOISE
BLANKER

SWITCH
D2,03, Ca
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Fig 6. Block diagram of pulse and static crash blanker. The
actual circuitry is incorporated within the CIFPU
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Getting rid of the woodpecker. An actual scope shot of blanking signal at Q2

the bottom of the box, and the hole
positions marked through, before
drilling four 3mm holes. The board
mounts on four 6mm spacer pillars
(or three EiBA nuts) to space it from
bottom of the box, using 6BA bolts.

The four controls mount on the
front of the box, and eventually
against the front panel of the rig.
The box specified has a pillar which
will have to be filed or ground off to
allow the central control to be fitted.
The four holes are drilled with
31mm spacing between them, 13mm
below the box top.

You will also need to drill a
series of holes around the outside
edges of the box, 13mm from the top
edge and of a diameter to suit the
1000pF feedthrough capacitors for
the following connection points:
+ 12V, + 12V RX, 12V TX, Z, Y,
AA, J, L, N, P, Q and R. If you can't
find any screw -in feedthroughs, you
can use solder -in ones by using
strips of tinplate or PCB as a carrier,
bolted to the inside of the case.
Alternatively you can use insulated
feedthrough terminals with In
ceramics across them for
decoupling.

The speaker connections from
point V should be taken to a feed -
through using screened cable, with

the braid earthed at the feedthrough
via a solder tag. The output then
goes to the speaker cable, which has
one lead earthed by another solder
tag on the outside of the box. All
connections should be as near to the
points they go to as possible, and a
suitable legend written at each on
the outside of the box. A double row
of feedthroughs was used on the
righthand side of the box illustrated,
lOmm below the first row to avoid
crowding.

Coaxial inputs

In addition, coaxial sockets are
required, one for the LO, and one
for RF - use Belling Lee, miniature
Belling Lee, BNC or whatever you
prefer, located above the terminal
pins they connect to and wired to
the PCB using miniature coaxial
cable.

If you are going to be using the
IF notch filter, two more coaxial
sockets will be needed, with a tem-
porary coaxial link between them,
again connected to the PCB using
coaxial cable (points B and C).

For those who will be adding the
SSB adaptor, another pair of coaxial
sockets are needed, going to points
M and K. Thus there will be six

sockets required if the complete unit
is being built. The photograph will
show the approximate locations for
each if you follow the wiring (full
details in a later part).

Audio filter

If you are going to use the audio
filter, this mounts on the underside
of the lid, with the front edge of the
PCB 26mm from the front of the lid
(to clear the internal switch). All
connections to it are made with
screened AF cable with both ends of
the braid earthed. (If a 12 way 1 pole
switch is used, locked to the 8 posi-
tions required, one of the spare tags
can be used as a braid anchor
point.) The input of the filter (A)
goes to point E, and the output (from
the switch via point L on the filter)
goes to point F (remove the link bet-
ween E & F!). An additional IMO
resistor (not shown on the circuit
diagram but R73) should be con-
nected from the input of the filter
(A) to earth. Power comes from
+ 12V on the main PCB.

Next month: The IF Notch Filter and
Preselector Filter modules.
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Aerial Farming
at HF

By Malcolm Healey G3TNO

Many HF operators like to try out different homemade wire aerials. This
article shows how six years of such trial and error led to a multiband system

that not only beats a half -wave dipole for low -angle DX working, but
reduces the strength of European stations as well.

B C

Fig. 1 35ft supports available at author's house

Over a period of years the writer has
operated on the HF bands from a
number of different locations. It
soon became apparent that the most
important part of the station lay in
the aerial system. It is far better to
spend a few hours and a pound or
two on getting the radiating system
performing well, rather than a few
hundred pounds on a big linear
amplifier and using a lot of power in
trying to counteract the short com-
ings of a poor aerial system, not
forgetting that with a good aerial
you get advantages on receive too!

It is hoped that this article may
give you food for thought in making
an aerial system which will work
well in your QTH. I have found that
an aerial system which works well at
one site may, due to local effects,
perform very differently at another.
The differences are in some part due
to local effects such as soil conduc-
tivity, local screening due to hills,

buildings and even trees.
When carrying out aerial ex-

periments I always put a simple two
line entry in the log book, describ-
ing the aerial system, including
dimensions, height, type of feed and
not the least important the earthing
system if needed.

When planning new aerial ask
yourself a few questions:
1) What band(s) do you wish it to
work on?
2) What space do you have?
3) Are there any natural sky hooks
(trees, buildings etc.)?
4) At what times of day are you able
to operate? (It is no use putting a
monster beam for say 80 metres fir-
ing at the USA or Canada if you can
only get on the air at lunch times as
band conditions would, in the main,
be unsuitable to use such a device).
5) Decide what would be socially
acceptable at you QTH (your
neighbours may well not consider

your latest 6 element 20 metre beam
a thing of great beauty), especially
in urban locations. Your family may
well be put right off your hobby,
especially if their once friendly
neighbours stop being friendly "Cos
her OM has gone mad, trying to
compete with the aerial farm at
Daventry!"
6) Consider any planning permis-
sion you may need before buying
any aerials or towers etc. I have
always found my local planning
department to be very helpful with
any queries. But ask first. We have
all seen the adverts of the unwise,
"For sale, unused tower and beams
unable to get planning permission.
Offers (Please! )"

Before putting up any aerials,
make a plan of your garden in-
cluding any natural help such as
trees, buildings and don't forget that
the TV aerial pole on the roof can be
very useful as a support as well.
Mark in all dimensions, possible
feeder runs etc. In my own case I
wished to work on all bands 160-10
metres, and hoped for an aerial that
would provide contacts with the ma-
'ority of stations called.

A
B

C

Note Dipoles spaced
approx l'apart by use of

light weight plastic spacers
Centre lee. dipole

insulator

7511 twin feeder
to ATU

Fig. 2 Parallel dipoles
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The set up in Fig. 1 was arrang-
ed. 'A' is a fir tree and 'B' is a 35ft
aluminium pole. 'C' is the pole
which supports the TV aerial and is
35ft to the top of the pole. Each sup-
port has an endless nylon rope from
the top of each support to ground
level. The advantage of this ar-
rangement is that two or more
aerials can be supported at any one
time - for example a trapped dipole
between A and B and a reference
dipole between B and C. Then it is
easy to compare the performance of
the various aerials to be tested. It is
also good practice to interchange
the position of the two aerials under
test, to reduce the possibility of er-
rors due purely to the location.

Table 1 lists some of the results
obtained over the period 1965 to
1971 using the methods described.

It is interesting to note from
Table 1 the TVI/BCI problems
cause with coax feeding a balanced

aerial system with coax without the
use of a balun transformer. This, it
was felt, was due to a combination of
radiation from the coax feeder,
caused by feeding a balanced load
with an unbalanced line and getting
RF into the mains wiring at points
near to the feed point in the shack.
The chassis of the rig was in fact
'hot' to RF on some bands: Tests us-
ing coax feeders were not persisted
with due to the obvious social pro-
blems encountered. It is also in-
teresting to note that a dipole cut to
11/2 wavelengths long and centre fed
seemed to perform very well when
working DX. It also was a fair match
to 75 ohm twin feeder and fed either
with a balun transformer (1: 1) or via
an ATU, it seemed to have no nasty
vices. The radiation pattern ap-
peared pretty much as the text book
polar diagrams, having four major
lobes like a four leaf clover pattern
with the wire of the dipole pssing
through two of the nulls. This of
course is much the same as the
much used full sized G 5RV on 20
metres. See Fig. 3 for polar
diagram.

Table 1

AERIAL BEING TRIED
AGAINST REF DIPOLE BAND COMMENTS

Trapped Dipole 160 Feeders strapped. Tuned against
Similar to W3DZZ counterpoise. 3-4 S points down on ref.
Fed with coax. dipole around UK.

80 Fed as a dipole but note use of coax
feed. 1/2-1 S point down on ref dipole,
both EU and DX. Fed a dipole coax
fed.

40 No difference to ref dipole noted

20 1-11/2 S points up on EU. 1-2 S points
down on DX.

15 1-2 S points up on EU. Poor for DX
working.

10 Worse than dipole! Only DX raised
was 1 PY but DX workable using
dipole. Tests using coax feed were
suspended after approx. 4 weeks due
to TVI.

As above, but using Results using this set-up similar to
75 ohm twin feeder 160 above but TVI vanished.
to ATU. to 10 Tests carried out for approx. one year.
Balanced ATU output.

G5RV using open 160 Feeders strapped. Tuned against
wire stub, rest of counterpoise. 3-4 S points down on ref

feeder 75 ohm
balanced twin

balanced ATU output

dipole around G. No DX.

80 Fed as dipole. 1/2-1 S point down on
EU, 2-3 S points down on DX.

40 Good results to EU, and sometimes,
dependent on direction, 1 S point up
for DX.

20 Very good for DX. But dependent on
band conditions, down for EU.

15 Fair results to EU. Some DX cotacts
were up on ref dipole. Others the same

10 Fair for short skip but worse than ref
dipole for DX.

FAN DIPOLES
11/2 wavelength centre 40

fed (one 11/2 wave EU signals down compared with ref
length dipole per 20 dipole approx 1-11/2 S points. 2 S

band) using 75 ohm points up for DX. Very good for DX:
balanced feeder. ZL, VK, W, PY etc.
Fed via balanced

output ATU.
15

10

SINGLE ELEMENT
Quad Loop fed via 20 Results on 10, 15, 20 metres were very
75 ohm twin and good to DX at right angles to plane of
balanced output 15 aerial Consistantly outperformed

ATU dipole by 1-2 S units.
10
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Fan dipoles
Experiments using one or more

dipoles with a common feeder were
tried next and an arrangement as in
Fig. 2 was gradually evolved. It
consists of a half -wave dipole for 80
metres, a half -wave dipole for 40
metres, a 11/2 wavelength long
dipole for 20 metres and a 11/2

wavelength dipole for 10 metres.
For 15 metres, the 40 metres 1/2 wave
dipole behaves near enough as 11/2
wavelengths centre fed. The aerial
was assembled as in Fig. 2 and in-
itially the dipoles were cut to length
using the standard formula

1/2 -wave dipole length (ft.)
468

f(MHz)

Table 2 gives the dimensions to cut
each dipole element, to start with a
certain amount of pruning of each
dipole will be needed, cutting an
equal amount from either end of the
dipole in question. Observations
should be made of the VSWR at
various frequencies across each
band. Aim at getting the VSWR
down to its lowest at your favourite
part of the band ie. Phone or CW.
The reason for the dipoles not work-
ing out at the exact, calculated
lengths, is due to capacitance bet-
ween the various dipoles and nearby
objects. Always put the aerial back
to its full height before attempting to
measure VSWR as the height of the
aerial above ground has a signifi-
cant effect on VSWR. Fig. 4A shows
a diagram of the feed arrangement
used during setting up. However
once set up I prefer to use a balanc-
ed output ATU, replacing the 1:1
balun with an ATU (See Fig. 4B).
This helps to reduce any harmonics
present in the transmitter output be-
ing fed to the aerial system. As this
is a multiband aerial system, any
harmonics present will be effective-
ly radiated unless you do use some
method of reduction of the har-
monic level, so the ATU is really a
must. This is of course true of any
multiband aerial system!

The aerial described in Fig. 2,
having been constructed and tuned,
was compared as previously
described against reference dipoles
for the different hands, using one
reference dipole at a time. The

Tx /Rx

SWR
meter

175111

FIG. 4A. Set up for initial tuning

Tx/Rx
SWR.
meter

7511 coax

1:1 bal

ATU

balanced
output

7511. or 5011 coax
FIG 48 Shows final arrangement, Note use of ATU

7511 'feeders
to dipole in fig 2

7511 feeder
to dipole

Fig. 4B. Shows final arrangement. Note use of ATU

results of the tests may also be seen
in Table 1. Although there are some
slight changes to the basic aerial
which was tested (the 'dipole' for 40
metres was cut to be 11/2

wavelengths long for that band and
an extra 11/2 wavelength dipole add-
ed for 21MHz and 80 metres left out,
the aerial in Fig. 2 has been con-
structed exactly as drawn. The only
difference in performance was
noted on 7MHz where it performed
exactly as the reference dipole, and
as a consequence seemed down in
performance on DX. The same is
true of 80 metres.

Why go to all the trouble of cut-
ting and tuning several dipoles? It is
possible to put up a 132ft dipole and
centre -feed it with tuned feeders,
and most of the text books show

some really pretty polar diagrams.
But, what most of the books don't (or
won't) show is the vertical angle of
some of the lobes being radiated.
On the higher hands particularly,
some of these lobes turn out to be at
almost uselessly high angles for
working DX. Fine for setting fire to
your neighbours gardens.

In short I have found the follow-
ing advantages of the aerial in
Fig. 2.
1. Low impedance feed.
2. Works DX.
3. Costs virtually nothing except an
hour or so of your time, and a few
feet of wire.
4. No nasty heavy traps dangling in
mid-air, getting hot with your
precious RF.
5. Low angle of radiation.

Table 2 Dipole Dimensions for multi -band aerial of Fig. 2.

DIPOLE MODE OF OPERATION LENGTH IN FEET TUNED AT

A

1/2 wave 80 metre dipole
(also approximates to 11/2
wavelengths centre fed on
10MHz band)

131.83 feet* 3.55MHz

B

1/2 wavelength on 40 metres

11/2 wavelengths on 15 metres
66.38 feet 7.050MHz

C 11/2 wavelengths on 20 metres 99.92 feet 14.050MHz

D 11/2 wavelengths on 10 metres 50.05 feet 28. 050MHz

*NOTE: I actually cut mine to 134ft. and accepted a slight mis-match on
80 to improve SWR at 10MHz.
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NEWCOMER'S
Getting a first
rig for HF
Several people have asked how best to
get a start on HF, especially wishing to
know what rig to go for. Advising what
equipment to buy is akin to advising
what car to purchase, a task which is tied
up with personal preference. But there
are some basic guidelines. It is much the
same with radio equipment - you can
probably find a dozen rigs which meet
your main needs, but in the end, the pur-
chase may well depend on factors such
as appearance and plain 'gut' feel. This
is quite normal for humans, but
everything that glisters is not gold!

You will have to battle against the
recommendations of the various dealers
and the advertisements, trying to decide
whether the features offered are what
you require, ignoring the dolly birds
which seem to be popping up much as
they do in car adverts.

TX/ RX or RX only?

Your first decision is likely to be in-
fluenced by the depth of your pocket, or
the generosity of your bank manager,
and with very little available new for
under £400 (except one semi -kit design
at under £300) you may fell obliged to go
for something in the secondhand
market. I would suggest that there is
another decision to make - do you in-
itially need a transceiver, especially if
you are to embark onto HF without any
experience of it whatsoever?

In one of these past columns, I did
mention that the act of initiation into the
hobby is no longer by a period of
general short wave listening, during
which you pick up all the operating
jargon, band characteristics, etc. Now
it's more often than not via CB, with a
wish to expand your horizons in more
than one sense. There are also those who
have a professional background in elec-
tronics, but still have no basic amateur
radio experience. Whatever route you
take, the day-to-day operating
knowledge can only be gained by ex-
perience - no amount of reading, nor
PhD can replace this.

It's a bit like the driving test - few
would suggest that at the moment you
have passed your driving test, however
well, you are fully equipped to drive a
car. What I am leading up to is to sug-
gest that you buy a receiver only, or if

you do want a transceiver, discard the
microphone for a while and control the
urge to get on the air. This will give you
the opportunity to listen, and gain a
basic knowledge of what goes on in the
world of HF, where things are rather dif-
ferent to the world of VHF FM. You won't
necessarily have to flog the RX after-
wards, especially if it is a general
coverage type (ie it covers say 500kHz-
30Mhz, rather than just the amateur
bands). Such a receiver can be valuable
in later years.

Take your time
Whatever you do, take time before

parting with your hard-earned cash.
There are many rigs to choose from, in-
cluding a vast number of second-hand
ones. Ask around, look at as many
magazine reviews as you can (reviewers
should be fairly impartial) and try to get
your hands on as many as possible. If
you ask people what they would recom-
mend, bear in mind that personal opi-
nions will always creep in - after about
the tenth request you should be getting a
idea whether any particular peice of
equipment is getting a lot of mention
(good or bad).

I will make no attempt at recommen-
ding particular models myself - I'll just
say that there are plenty of very good
rigs to be found on the s/h market for
£100- 200. Some may be up to 20 years
old, but will still transmit and perfectly
adequately, which is the most important
thing. Yaesu and KW both made early
models which will conduct themselves
with perfect dignity today. Save your
pennies for the LED's, PBT, VBT,
memories etc., until the time comes
when you can appreciate them and
decide whether you actually need them.
Frank and I are both of the opinion that
eventually there will be a revolt, against
the mass produced, high price 'bells and
whistles' commerical gear in favour of
simpler, cheaper gear which you might
stand a chance of maintaining yourself.

There are still a number of good
'separates' (ie, independent transmitters
and receivers) around, of which some
can transceive if required. As a matter of
interest 'transceive' is a modern
phenomenon tied in with the advent of
SSB and co -channel working. With
separates, if you wanted to work co -
channel, you find the station you wanted
on the receiver, then 'net' the separate
transmitter onto the frequency for zero -

beat using a low power transmit mode. It
takes slightly more time, and is a positive
disadvantage during contests, but other-
wise perfectly OK for run of the mill con-
tacts.

Evaluating rig

You will have to judge a s/h piece of
gear mainly by a short on -the -air test,
and this is essential - I doubt you would
buy a car without a test drive. There may
be something you cannot live with, and
even if you positively dislike a rig, there
may be a couple of good points you can
bear in mind in the future. The receive
side is likely to be the main thing as
there is little you can gain from transmit-
ting except for audio quality reports.
One tip - if the chap you are buying
from has to look up in the manual before
tuning it, or takes a long time to do so (or
doesn't look as though he knows what
he's doing) start asking why he doesn't
use the rig much! There may be some
perfectly valid reason, on the other
hand, he may be concealing something
nasty. Most private sales are usually ge-
nuine, with the ever present urge to
upgrade being a factor, and a lot of peo-
ple can't help telling you the odd foible
about the rig.

A few points to look for are stability
of the VFO (leave it listening to a contact
while you are talking, and see if it stays
on frequency). Also sensitivity (difficult
to judge without a comparison - try
listening for electrical interference on
the lower frequency bands, if it is absent
either there is a good blanker, or the rig
is insensitive). Strong signal handling is
another thing to check (try listening on
40m after dark or amateur CW stations.
Can you only make out a mass of noise
and rubbish?).

Controls

Are the controls arranged in a con-
venient way for you, bearing in mind
that you will be tuning around for long
periods. Would you prefer a tuning
knob that can be spun rapidly, rather
than have to crank the thing continually?
If you feel you may become a CW ad-
dict, then is the IF selectivity adequate,
or can extra filters be added? (If so, at
what cost?) Do you need a digital display
(unlikely) or is an analogue version ade-
quate? There are dozens of other con-
siderations - try talking to fellow club
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FORU
By Tony Bailey G3WPO

members to get a feel for what you
should look out for.

Power

If you're thinking of buying a
transceiver, consider whether you ac-
tually need high power. There are
kasically two power levels with com-
merical transceivers - lOW output or
100-150W output. Remember that it isn't
the PA that gets the signals to the other
station, it is the aerial. A few pounds
spent improving it is a much better in-
vestment than a few extra Watts. Also, if
you can't hear them you can't work them!
There is no doubt that low power (QRP)
operation (although 10 Watts is a bit
high for QRP) is more demanding in
operator expertise than high power
(QR0) and you will have rather more
difficulty in working DX using 10W to a
simple aerial, than with full legal power
to a 3 element beam, but which will give
you the greater satisfaction? I would
suggest that the expertise gained under
more difficult conditions will stand you
in good stead in years to come.

Buying from a dealer

If you buy a new rig, or even
secondhand via a dealer, one point to
bear in mind is servicing. One of the
reasons why some dealers are cheaper
than others is that they cannot provide
full servicing facilities. Any sensible
dealer will include an amount to cover
possible maintenance in his price and
something towards getting hold of all the
test equipment needed to service
modern equipment. He also has to carry
a stock of spares for each rig if he is go-
ing to do the job properly. So although
you pay more initially, you have the ad-
vantage that if something goes wrong,
the chances are that it can be put right
quicly, without waiting for the rig to go
off to a service centre, or for spares to
arrive from overseas.

Buying secondhand

The dictate Caveat Emp tor or
'Buyer Beware' is very much to the fore
in the secondhand market. Hence the
reason for suggesting that you get your
hands on the rig for a while before buy-
ing. Most amateurs are honest when ask-
ed about any problems with the rig, but
if you have doubts then consider

whether you should buy. If you are mis-
led, then you do have recourse in law,
but it can be a long job and may not be
worth pursuing.

Home construction

You can of course build all or some
of your equipment yourself. I always ad-
mire anyone who can say during a con-
tact that his equipment is home built,
especially if his signal is first class. It is a
satisfying experience to build your own
and get it working, even if you didn't
design it. At the end you will have learn-
ed a lot, and probably be keen to move
onto something more complicated. I

doubt that you would want to reproduce
one of the black boxes on the market, as
the thing with home brew gear is that
you can design in the features you want,
not what the manufacturer thinks you
want. The cash angle looks different of
course, and it is possible to get on HF
CW for under £10, even under £5 if you
want. You can certainly build something
decent for f.,504.1C0. Most magazines,
including this one, carry designs for
transmitters/receivers and a browse
through past issues (you can beg or bor-
row copies of most magazines from other
amateurs or get back copies from the
publishers in most instances) should pro-
vide inspiration. Check that you can get
all the parts before you start though -
some of the older designs contain com-
ponents which may be difficult to
replace. A case in point is the LM373
multimode IF chip which was used in a
variety of designs, but is now obsolete
and cannot be replaced without major
circuit changes.

The shack

All of us have to operate from -
somewhere, be it the living room,
bedroom, cupboard under the stairs, or
a purpose built/adapted room. The com-
plexity and facilities required will de-
pend on your interests. If you are a non -
constructing, single -band VHF operator
then very little space will be required,
and your ancillary equipment should be
reasonably limited. The multi -band
operator with several rigs, tuning units
etc will need more space, and if you con-
struct as well then even more must be
allocated if possible (XYL allowing etc).
The shack should be designed for
operator comfort, convenience and not

the least safety.
Taking the last point first, whatever

you operate will almost certainly need
the mains supply, either direct to the rig,
or via a power supply unit. Make sure
that everything is correctly fused as
recommended by the makers, and that
each piece of equipment has its own
outlet - never use multiway adaptors.
One sensible precaution is to have a pro-
minent master switch, away from the im-
mediate operating position, with its pur-
pose clearly marked. In the unhappy
event that someone has to get the power
off because you're attached to the mains
somehow, they won't have to grope for
the switch under the bench, and possibly
endanger their own lives in the process.

It's volts and jolts but
'mils' that kills

Always respect any potentially
lethal voltage. Not so long ago, one of
my locals was found dead after inadver -
tantly electrocuting himself. It does hap-
pen, and he was a man of long practical
experience. The old adage of 'one hand
behind the back' while working on live
equipment is still a good one.

If you do a lot of constructing, try to
avoid using the operating position as the
work bench. There is nothing worse than
scrabbling around under a pile of debris
for the log, or a pencil, and you  will
scream when a piece of molten solder
ends up melting your rig's meter cover,
or a piece of wire ends up inside the ven-
tilation holes and does a nasty.

To strike a lighter note, there can be
hazards involved in using the shed at the
bottom of the garden for the shack.
Many years ago, one of our club
members was peering inside a piece of
equipment tyring to work out why the
thing kept drifting about in frequency.
After a short period we noticed a slight
movement at one place, and after a
closer look saw an insect emerging from
inside a tubular ceramic capacitor in the
VFO! So, if your rig drifts around, try
spraying it with insecticide rather than
Electrolube - it might do the trick!

Operator comfort

So many people ignore this, but it is
one of most vital aspect of any shack.
Like many things, a happy and comfor-
table operator is a good operator (unless
he also has the whisky bottle handy) so
pay attention to layout.

The main TXJRX should be in the
middle, with everything else positioned
around it for maximum accessability
depending on use. The rig is generally
at bench level so that you don't have to
reach to operate it and it should be plac-
ed so that your arm doesn't tire after ex-
tended periods of operation. It needs to
be far enough back on the bench to get a
log book and notepad in front of it. 

HAM RADIO TODAY JULY 1983 25



Buy'British]
     by

THE BANTEX RANGE

X All Aerials have Hinged Whips
X Mounts and Whips are Fully Interchangable
* Whips aie Easily Removable
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THE BANTEX ASCOT RANGE

* Choice of Straight, Hinged or Spring Bases
* Variety of Gain Options -1/4 ; 1/2 ;5/8 and 7/8

* Option of Feeder Sections
* Add -on Accessories o DEALER

MADE IN ENGLAND by BANTEX LONDON
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Vsing
O Metres

By Tony Bailey G3WPO

A casual tune around during the day
(and it is primarily a daytime band)
may tend to give the beginner the
impression that there is little activity,
or that the Europeans have a hold on
the band to the exclusion of other
areas. For those that know it, and how
to use it, the band can be very
exciting, especially in its sometimes
unpredictable behaviour.

During the past few years, the
band has been at its best, with DX
stations there for the taking using low
power and simple aerials, often open
for much of the day to virtually all of
the world at once. However, we are
now well on the downward path and
it will not be long before the DX has to
be worked a lot harder for, although
this can still be done with low powers
and simple antennas. As well as DX,
Ten is an ideal band for local QSOs
and much of the traffic passed on 2
metres by the Class A licencees could
usefully be rerouted to 10 metres to
relieve the VHF band of some of its
congestion on the FM channels.

Ionospheric propagation

There are a number of ways in
which signals reach other parts of the
world. Most of these depend on the
reflection of the signal by the
Ionosphere, or more correctly, one of
the Ionospheric layers, of which there
are several.

The majority of real DX signals
are propagated by the F2 layer which
is the highest, with the height
depending on the season, time of day,
latitude and the state of the sunspot
cycle. The other layers (D and E) are
of no interest to us at 28MHz as they
do not reflect at this frequency.

The 10 metre band
appears to be viewed in
a strange light by many

amateurs. There are
those who rate it as the
best of the HF bands,

and those who seem to
think of it as a rather
strange band that is
only of use during
sunspot maxima

periods such as we
have just been through.

Usually around 120-260 miles above
the Earth's surface, the F2 layer is
present during both day and night
during the peak of the sunspot cycle,
but once the sun has set the reflective
properties rarely extend as far as
28MHz. Hence the band is only 'open'
during the hours of daylight, plus
maybe an hour of two into darkness
during the peak of the sunspot cycle.

The maximum ionisation level
occurs at around mid -day for the mid-
point of a given path during the
Winter, and a bit later in the Summer.
The earliest time at which a QSO can
start over any given East-West path
thus depends on the position of the
Earth relative to the Sun, and the
state of the Sun itself.

MUF

Whether or not 10 meters will
support DX propagation via the F2

layer depends on this highest
frequency or MUF (Maximum Usable
Frequency) at any given time - if the
MUF is below 28MHz then signals are
not reflected and little propagation
will take place. At sunspot minima
times, there is usually a two to three
year period, mainly affecting East-
West paths, when the MUF very
rarely gets to 28MHz, although
contacts with Africa are still possible
around midday on a few days of the
month.

As one might expect, during
sunspot maxima periods the
incidence of the MUF being above
28MHz is high - it can get as high as
70MHz, and it is during these times
that the 6 metre band supports
propagation over the Atlantic,
allowing cross band QSOs via 10
metres with the States (and possibly
direct on 6 metres if we get full access
to the band).

The distance your signal will
travel via F2 propagation depends
on the angle at which the signal hits
the layer (dependent on the angle of
radiation of your antenna), and on the
number of hops it makes between the
layer, the earth, and back again. A
single hop signal can cover up to a
maximum of about 2500 miles, with a
minimum of about 1200 miles (the
distance will vary with ionospheric
conditions, and the angle at which
the signal is reflected, and the
critical angle for the frequency). For
communications at distances below
this skip distance, other modes of
propagation take over.

One interesting effect occurs
when the MUF is only just above
28MHz. Under these conditions the
F2 layer acts as an almost perfect RF
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mirror and signals are readily
reflected at good strength. On the
other hand, the areas covered at each
end of the path will be relatively
small. This makes activity appear
low - especially if the local time at
the other end of the path corresponds
with a period when activity be
low anyway.

This is one of the reasons why 10
metres is famous for signals suddenly
appearing from an apparently dead
band - one minute you can be
hearing nothing, and the next
working a juicy piece of DX as you
find a path which coincides with
some activity. Low power can give
some surprising results under these
conditions, so a CQ on what appears
to be a dead band can be very
worthwhile.

Backscatter

You may have heard weak and
watery signals from other British and
European stations when they have
been working into some other part of
the world at the same time. The
phenomena is known as 'back -
scatter', and occurs because when-
ever the reflected signal hits the
earth, a small part of it is scattered in
all directions. When the F2 layer is
highly reflective, some of this scatter
will be reflected back to the source
area again, giving rise to these very
weak signals.

This mode of communication
works best using CW and, if you are

using beams, you need to direct this
towards the DX location, not at the
station you are hearing, otherwise
the signal will almost certainly be
weaker, if audible at all.

Sporadic -E

This is another term familiar to
the VHF operator, but equally
responsible for propagation on 10
metres. The distances involved are
usually 400-1200 miles and the
mode is useful for working into
Europe. When you find the band full
of strong European stations, Sporadic
E short skip will be the reason.

The reflection occurs as a result of
the formation of highly ionised cloud
layers at about the height of the E
layer (70 miles). They are random in
nature, and only last up to a few
hours, hence the name. They are
thought to be caused by wind -shear,
and are not directly related to
Sunspot activity, so they can happen
at any time within the Solar cycle.

The Es season is May -August,
with another small peak in
midwinter. During thr summer it can
occur at any time of the day, although
early evening and mid -morning are
the most likely times.

Due to the height of the clouds, a
single propagation hop has a
maximum distance of around 1200
miles. However, in the summer when
large areas of cloud may form,
multiple hops via more then one
cloud are achievable, extending the

communication range to 3000 miles
or more.

The antennae and power needed
for Es are highly non -critical.
Anything from a piece of wet string to
a beam will work, and low power will
often be more then adequate.
Received signal strengths can
extremely strong, and, as the
phenomena is short lived, in the
summer the band can often be full of
activity one hour, and apparently
dead the next.

Tropospheric
propagation

The 10 metre band is largely
ignored for local communications,
but is in fact capable of supporting
this well up to about 50-70 miles at
any time of the day or night, and at
any season. With the decrease in the
likelihood of DX QSOs during the
coming years, anything that
increases the usage of the band will
be welcome.

Tropospheric propagation at
28MHz is much like VHF, although
not so markedly affected by the
weather. Signals will follow an air
mass boundary such as the common
temperature inversion, where a
boundary forms by one layer of air
being cooler than another by virtue of
the differing densities. The best
conditions occur in the evening as
things are cooling, and just before
sunrise. A reasonable aerial helps in
keeping the angle of radiation low,
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but almost any antenna can be used.
This mode is really a ground wave
phenomenon, with the really strong
link between the two stations, with no
refraction or reflection involved.

Meteor scatter

Meteor scatter propagation is
normally associated with 2 metre
work, but occurs much more often
and more intensely on 28MHz, with a
single small meteor capable of
ionising an area 50 feet in diameter
and over a mile long in the E layer.
Signal strength increases of up to
40dB are possible.

A single meteor trail is very short
lived (giving rise the 'pings' of signal)
but if the earth encounters a shower of
these objects, then almost continuous
propagation is possible at 28MHz.
Being primarily a single hop
phemomenon, the communications
range is limited to about 1300 miles,
as for other E -layer reflections.

Aerials for Ten

While we would all like a
rotatable beam for 10 metres, the
local council and the neighbours may

have other ideas. If you do want to try
a beam, but don't fancy a full size
version, there are some small beams
available. The writer uses an HQ -1
Minibea m (not the same as the G4MH
type) and can recommend this. It isn't
so clever on 20 metres (it covers 20,
15, 10 & 6 metres) but does possess
very good directivity and gain on 10
in a reasonably small space.

Simpler aerials can be used to
good effect, and there are a large
number of designs to be found. One of
the simplest is the humble dipole,
which even the smallest house should
be able to accomodate. Used in
inverted-Vee fashion, it provides
reasonably omnidirectional
coverage with a fairly low angle of
radiation for those distant contacts,
even with the apex only 0.2
wavelengths above ground if you are
really restricted for height. A
possible unobtrusive mounting point
is over the roof of the house, using the
chimney as the mounting and feed
point. Most lofts will accomodate a
dipole should you be forced to keep it
out of sight.

The equally humble 1/4 wave
ground plane works well on 10, and it
is relatively easy to give it a good

earth to work against - remember
that the feed impedance of a true
ground plane with 90 degree radials
is 35 ohms, so there will be a
mismatch is using 50 ohms cable.
This is unlikely to have any serious
effect, but if it makes you happier, the
impedence can be raised by
dropping the radials somewhat. If
mounted in the clear, the angle of
radiation will be low, and as well as
DX, it can be used for local working
providing the other station is also
vertically polarised. The provision of
a good earth system (as the other half
of the antenna) also applies to any
vertical systems such as the trapped
multiband types.

Summary

10 metres if a band full of
surprises and capable of supporting
many forms of propagation, despite
the poorer conditions now looming
up. Even with low power, plus a bit of
knowledge and some patience, DX
will still be there for the taking, so
don't neglect it. Also, the band is
used for satellite downlinks - yet
another area of interest for many
people.

MET
ANTENNAS YAGIS to NBS

WHAT IS N.B.S.?
In 1976 the U S National Bureau of
Standards published a report under the
authorship of Peter P Viezbicke detailing
some nine man-years of work under-
taken in the optimisation of `fag' design

Investigation took place on the N B S
antenna ranges at Sterling. Virginia and
Table Mountain. Colorado into the inter
releationship between director and
reflector lengths spacing and diameters
as well as the effect of the metal
supporting boom in order to achieve
maximum possible forward gain

MET Iraqis have been designed and
engineered within the strict specifications
of the N BS report

N.B.S. Standard
CODE

70 cms

MODEL LENGTH GAIN COST
(inc.VAT)

432/19T 19 Ele 2.2 m 14.2 dBd £33.90* 432/1 7X 17 Ele crossed 2.2 m 13.4 dBd £46.83

Gain Optimised 432/17T 17 Ele long 2.9 m 15 dBd £37.33

* 2 M

P.T.F.E. Insulated Gamma 144/77 7 Ele 1.6 m 10 dBd £19.99
144/8T 8 Ele long 2.45 m 11 dBd £31.26* 144/14T 14 Ele 4.5 m 13 dBd £44.49

User Adjustable Matching 144/19T 19 Ele 6.57 m 14.2 dBd £53.22

* 144/6X 6 Ele crossed 2.5 m 10.2 dBd £37.86

N Socket Termination
144/12X 12 Ele crossed 4.57 m 12.2 dBd C54.95

4M*
Easy Assembly 70/3

70/5
3 Ele

5 Ele
1.7 rri
3.45 m

71 dBd
9.2 dBd

£28.69
£43.56*

Made in U.K.

*
U.K. P&P on all above is 02.95
144/GP 2 m Base Station Ground Plane C14 4 1 + P8P £1 30
RG213 Coax and Andrew 1-fehai, Cable at Competelive Prices
please telephone for details

ED VISA
Tel: 0304 853021
Enquiries from Overseas dealers welcome

METALFARE 12 Kingsdown Road.
St Margarets-at-Clifte. DOVER. CT15 6AZ
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A simple beam
for metre

FM
Trying to get a good signal out from
an urban area can be a problem
especially if you have limited space.

Vertical antennae seem to be the
only answer, but in addition to
spraying RF in all directions their
susceptability to manmade
interference can be a problem.

Being the sort of person that
believes in "Why buy it when you can
build it yourself?" it was decided a
simple beam would be to some
advantage.

The main design is derived from
the basic HB9CV. Both elements
were made from readily available CB
dipoles (purchased by the author for
just £2.50 each).

The construction of the original
CB dipole is not strong enough to
withstand horizontal mounting so
some modification is necessary. Fig.
1 shows how the centrepiece is
formed. Strip the plastic moulding of
all metal pieces and discard the top
cover. To make the boom drill a piece
of thick wall aluminium tube in the
centre and fit it into the top of the
moulded centrepiece. The cutouts in
the sides are made with a Stanley
knife and must be a close fit to the
tube. Pass the 6mm bolt with the
solder tag through the centre, fit the
whole assembly to the boom and
tighten up. The coaxial feed hole
must face backwards.

After the two moulded centres
have been modified and fitted to the
boom, fit the elements and hold them
in place with self tapping screws,
with the seams of the elements facing
uppermost. Permanent fixing of the
overall length is made after final
adjustment.

Gamma match

The gamma match is made from a
strip of aluminium 8mm wide by

By M Hadley G4JXX

1.5mm thick shaped into the
dimensions shown in Fig. 2. If

necessary two shorter pieces can be
joined where the gamma match
crosses the boom. Fix the corners of
the gamma match to the moulded
centrepieces using two M3 screws,
the front screw having a solder tag on

the inside. Mix epoxy putty and form
it between the boom and gamma
match to produce an insulating and
securing block in the centre. Be
careful to keep the 10mm distance
between the gamma match, and
boom and elements. Using self
tapping screws, drill and fix the ends
of the gamma match onto the front
driven and rear reflector elements.

Strip the coaxial cable at the end
and push it through the hole in the
front driven dipole centre. Solder the
braid to the solder tag and connect a
temporary 100pF variable capacitor
between the coax centre conductor
and the solder tag on the M3 screw.

To match the antenna to the
transmitter, set the tuning capacitor
to approximately half mesh and the
dipole elements to the dimensions
shown in Fig. 2. Apply a small
amount of RF and check the SWR.
With the transmitter off adjust the
capacitor then check the SWR again.
Repeat the adjustments until
minimum SWR is obtained. Fine

Original dipole centre

M6 x 70 mm bolt

Boom

Solder tag

dEi
Coaxial teed hole
on front only

Aluminium tube 20mm old
x 300mm long x 13-5mm bore

Coaxial cable
500 or 7211

Fig. 1 Showing modified dipole
centrepiece

v -

-M3 screw, nut and solder tag
on inside

Gamma match
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adjustment for resonance can be
made by altering the length of
elements 5mm at a time, but
remember, adjustments to the front
director length involve equal
adjustment to the rear reflector

length. Resonance should be fairly
broad centreing at around 29.5 MI-lz.

When final adjustment is
complete lower the antenna and fix
the elements permanently with self
tapping screws. Remove the tuning

Fig. 2 Aerial dimensions

12 40mm

1000mm 1000mm

4400mm

4980mm

Front driven element length
4400mm
Rear reflector element length
4980mm
Gamma match feed point
1000mm from boom
Element spacing 1240mm

Boom 25 mm 0/ D x 1350 length
(aluminium)
Gamma match
8mm X 1.5mm X 3265mm
(aluminium)
Distance between gamma match
and elements lOmm

capacitor and replace it with a fixed
capacitor of the same value as the
minimum SWR setting of the tuning
capacitor. If capacitance measuring
equipment is not available it may be
necessary to estimate the value from
the adjusted position of the tuning
capacitor. In the author's case this
was achieved with 60pF. A 100 volt
working capacitor is more than
adequate for powers up to 10 watts.

Fill the moulded dipole centres
with epoxy putty paying close
attention to sealing around the
coaxial cable entry. When it has set,
seal all joints and screws with clear
varnish to prevent corrosion. Run the
coaxial cable underneath the boom
and lead it away down the supporting
pole.

Performance of this simple
antenna far exceeds that of a vertical
and in the author's case many
Japanese, North American and
Soviet stations have been worked
with just 5 watts of FM.

Although no originally is claimed
for the design, the final dimensions
were obtained through trial and
error. The simplicity of the design
does allow further experimentation.

1'."1 0.4.10  ?I.. VD 4, , .....L10.1"... r.V ,..111,,,,..m....1...

IT'S THE WINNER!
FOR AMATEUR RADIO

The Sussex Mobile Rally
SUNDAY 17th JULY

10.30 am - 5.00 pm
BRIGHTON RACEGROUND

Racehill, Brighton, E. Sussex
ENTRANCE £1

(UNDER 14 & DISABLED FREE)
Free parking for over 4,000 cars
over 20,000 sq.ft. exhibition area

under cover
Many attractions for the whole family

and the usual trade stands
ADVANCE TICKETS AVAILABLE

At 80p on receipt of a S.A.E.
from Miss W. Firmager, Flat 2,
23 Chatham Place, Brighton

wescom I
FACTORY APPOINTED YAESU MUSEN MAIN DEALER

FT980 Full Range
FT77 Full Range
FT101ZD, Mk. 3 (real

bargain)
FT230/730
FT480/780
FT290/790

All Accessories

Frequency Counters by
Yaesu

Let your Spares and
Service problems
become ours.

625 Line FSTV

BEARCAT Main Dealer

TONE Equipment

Self-support TOWERS

E.I.R.P.B.'s

TAMAYA

ROYAL

MASCOT Power
Supplies

CAR TELEPHONES

WESTERN COMMUNICATIONS (GALWAY) LTD.
Unit 1, I.D.A. Cluster Development,
Tuam Road,
Galway, IRELAND

Phone: (091) 65166/65208
U.K./N.1.100091 65166/65208
International Dial -'n1.13531/19)/65166/65208

Telex: 28933 MHTC El
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Value for
Money?

When contemplating the purchase of new amateur band
transmitting equipment most operators do take the power
rating into consideration - but what do all the figures
mean? Which rig is the most powerful? "200W" or "100

watts output"? Are the printed figures there to enlighten
your mind, or lighten your pocket? Whatever the inten-
tions, the net result is confusion, and I honestly doubt if
some makers even know what the figures used in their

specifications are supposed to mean!

by Harry Leeming G3LLL

Ham radio equipment power levels
in the UK have for many years been
stipulated on the basis of DC input
power to the final amplifier. On
most amateur bands the maximum
allowed was 150 watts input, and so
if the final amplifier was a valve and
was supplied with 1000 volts, the
maximum current it could legally be
run at would be 150 milliamps (P =
V x I = 100) x 150/1000 = 150
watts). This is not really a fully
satisfactory way of rating a radio
transmitter, as strength of signal is
dependent upon the output power
and not its input power. In the
1920s, however, when the regula-
tions were drawn up, the measure-
ment of input power was probably
the only practical way to legislate
amateur power levels, as few hams
(or Post Office inspectors for that
matter) had any simple method of
accurately measuring radio fre-
quency power. Technology does ad-
vance rather faster than officialdom
(they have only just taken the
reference to spark transmitters out
of the licence!), so whilst since
World War II there has been no
need to retain rather archaic
methods of measurement, the UK,
and many ether countries until
recently have still based their
amateur licence conditions on DC
input power.

The latest UK licence write up
(or 'cockup' dependent on your
point of view) does regulate power
expressed in decibels above one
watt 'dBW'. How this can logically
be enforced when commercial
power meters are scaled in
straightforward watts and the RAE
syllabus has never previously re-
quired a knowledge of dBs is one of
life's mysteries. (Perhaps the guy at
the Home Office who has never
heard of front end or masthead pre -
amp overload and thinks 934MHz
will cause less TVI than 200MHz
dreamed this one up as well.) In
reality the new licence is a straight
translation of the old one into 'dBW
Output' , allowing for normal effi-
ciency in the PA stage.

Input power measurements have
the advantage of simplicity where
AM or CW transmitters are con-
cerned, but caused a problem upon
the advent of SSB. A single side -
band transmitter running in class
AB1 or B has an input power which
is controlled by the loudness of the
speech with which it is being
modulated. The. DC input power,
therefore, is continuously changing
thousands of times per second, and
the power amplifier current meter
can only give an average input cur-
rent reading dependent upon the
peak -to -trough ratio of the

operator's voice. Whilst this meter
can give an experienced operator a
good indication of the current
operation of his equipment it cannot
measure SSB input power.

The relationship of SSB
and AM ratings

Fig. 1A and Fig. 1B respectively
show the familiar patter of an un-
modulated, and then modulated
100% by an audio tone. We will
presume that this is the output of a
150 watt transmitter operating at
average efficiency (usually 60 -
70%) giving an output power of,
say, 100 watts into a 100 ohm dummy
load. The RMS voltage of the wave
form shown at A will be 100 volts
and the current into the dummy load
1 amp, RMS. In Fig. IB it will be
seen that at audio peaks the voltage
is doubled to 200 volts RMS. When
the voltage doubles, by Ohm's Law
so does the current; (hence the for-
mula P ---- V 2/R.) 2 amps. at 200
volts produces 400 watts RMS and so
to use SSB terminology, 400 watts
peak envelope power (PEP) is pro-
duced.

This shows the sense behind the
Home Office ruling that SSB output
has to be limited to 4(X) watts PEP on
the bands licensed for 150 watts DC
input power. 400 watts PEP is the
output power that an average effi-
ciency 150 watt fully modulated AM
transmitter might be expected to
give when operated at 60 - 70% ef-
ficiency.

The quoted figures?

Thirty years ago a '150 watt' AM
transmitter weighed several hun-
dred weights, an FT101E 250W PEP
transmitter with built-in DC and AC
power supplies is portable - what's
the difference? Technology mar-
ches on, yes; miniaturisation, yes;
no high level modulator, and now a
solid state PSU, yes; but quite apart
from all this the 150W input
transmitter of the early 1950's had to
operate continuously on AM and
produced a 100W carrier and 400W
PEP output power. The FTIOIE has a
maximum PEP input power of 250W
and produces a PEP output power of
around 150W. The FT101 like all
modern SSB ham rigs is not rated
continuously at 250W input (note
the 10 second maximum tune-up
warning in the instructions), and it
is intended to be run at full power
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A

100V RMS

Fig. 1A
 (141.4V PEAK)

B

IOR 282.8V PEAK AT PEAK OF AUDIO ONLY)

only on voice peaks. In the CW
mode (quite apart from the UK
licence regulations) it is recom-
mended that the power be reduced
to below 180W input, and on AM,
slow scan (or FM suitably adapted)
80W input is about the limit. Due to
a fall of efficiency at low power the
maximum continuous carrier that
the FT101E (or any similar modern
250W SSB rig) can provide without
overheating is around 30W, so that
in real terms this modern 250W rig
can only deliver continuously one
third of the power a '150W' rig of
yesteryear could provide!

The figures in adverts

The object of advertising is to sell,
and so with plenty of figures to
choose from we can hardly blame
the manufacturers for, in many
cases, publicising the largest. (You
may advertise your old car and state
"brakes just re -aligned", but I doubt
if you would add "clutch 8 years old
and badly worn". It's against the law
to deliberately falsify figures, but
particularly as purchasers of amateur
radio transmitters can be expected
to be "duly qualified persons" there
is no obligation on the manufac-
turer's part to explain them. Input
power is a meaningless figure unless
the efficiency of the power amplifier
stage is known, and whilst good
design will usually produce an effi-
ciency of at least 50% there is no
guarantee that this is so, if the out-
put is not quoted. (The biggest and
fasted cars usually consume the
most petrol, but however deep your
pocket I doubt if you would choose
brand Y simply because it used
more petrol than brand X). When
reading any type of specification the
old legal maxim "let the buyer
beware" is good advice. And so with
this in mind let us have a look at a
few figures quoted by makers and

retailers in advertisements in US
and UK publications (no names but
if the cap fits . . .!!!).

Solid state linear
amplifier "200W PEP"
No qualification of the figures is

given, hence we presume that this is
SSB PEP DC input rating. It's solid
state so efficiency is probably
around 45-55%; hence we guess the
PEP output power at 100W, but the
amplifier would probably have to be
run at much reduced power on AM
of FM to avoid overheating.

Another unit labelled "100W
solid state linear amplifier". Further
reading confirms that these people
are talking about output power in all
modes and that unit will deliver
100W continuously in the AM or FM
mode, probably more than double
the power in these modes of the
above "200W" amplifier!

VHF multimode transceiver
labelled "15-18W output". It's a pity
they didn't say whether it is a con-
tinuous carrier RMS, or only PEP on
SSB, but at least they have been
honest enough not to claim the unit
as a 30W transceiver. On this basis
probably their other ratings are
unambiguous and 15-18W
represents the continuous power
output on FM as well as the PEP out-
put on SSB.

Multimode transciever labelled
"15W". Reading the small print we
find the statement "lOW minimum
output all modes" which with normal
manufacturing tolerances is fair
enough.

Multimode transceiver labelled
"30 watts". No more information is
given in the small print, but in-
vestigation confirms that the 30W
referred to is the DC input power.
The output power in all modes of this
unit measures around 12-15W; just
about the same as "15 watt" rig.

Linear amplifier, labelled

1200W. This turns out once again to
be input power hence possible PEP
output power could be expected to
be around 600 or 700W. Just a little
outside the UK licence limits, but
long life and a clean signal could be
expected if this unit was throttled
back to the legal UK limits.

HF transceiver labelled "RF in-
put power SSB 200W." All the
transceivers I have come across
have a power amplifier which takes
in DC input power and puts out RF.
This rig has a measured power out-
put of around 100W and hence
whilst it has claimed "RF input
power" in its adverts for several
years, I doubt very much if it would
appreciate 200 watts of RF being
squirted into any of the multitude of
sockets. Perhaps no one wishes to
upset the bloke at the embassy who
did the transaction in his lunch hour
as a favour, by changing it!

Power consumption 350W. No
further comments, just a picture!
Actually the RF power output
measured at around 100W PEP and
the maker's leaflet says 180W input
power. What the advertiser is
quoting is the total power consump-
tion from the mains supply which in-
cludes such items as dial lamps,
valve heaters, blower etc. You could
triple the power rating of a typical
transceiver by wiring in a bar from
an electric fire using this principle!

Power isn't everything

I hope the above gives you some
idea of the state of the art of confu-
sion, but do remember that power is
not everything. Doubling your
power output will only make a half -
an -S -point improvement at the
receiver, and in most cases the extra
cash will be much better spent on
improving the antenna system, or
even purchasing a better
microphone.

To make valid comparisions bet-
ween equipment it is, however,
necessary to know the RF output
power in all modes so as to ensure
you are getting what you want and
what you think you are paying for. It
is quite possible to purchase a
"200W linear" that will only run
30W output on the NBFM calling
channel at 29.6MHz, or a "100W
linear" that will give a full 100W out
continuously - an extreme example
maybe, but it does pay to ask ques-
tions and read the small print before
parting with your money.
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HAM INITIATIVE TEST

The Question
What's better than a VP9 QSL card

The Answer
An annual subscription to

HAM RADIO TODAY
All you have to do is fill in the coupon below, send it with your remittance and we
will be pleased to book your personal subscription to HAM RADIO TODAY for 1 5
issues although you will have only paid for 1 2!

-What are you waiting for?

(Please not that this special introductory offer is only valid if your subscription booking is postmarked on

or before 18th March 1983

SUBSCRIPTION ORDER
FORM

Cut out and SEND TO:
HAM RADIO TODAY
513, LONDON ROAD
THORNTON HEATH,

SURREY,
ENGLAND.

Please commence my personal subscription to HAM RADIO
TODAY with the issue

SUBSCRIPTION
RATES
(tick as

appropriate)

£12.80 for 12 issues
UK
£13.25 for 12 issues
Overseas Surface
£25.80 for 12 issues
Overseas Air Mail

I am enclosing my (delete as necessary)
Cheque/Postal Order International Money

Order for £
(made payable to ASP Ltd)

OR
Debit my Access/Barclaycard'

("delete as necessary)

IMP

I 1 1

Please use BLOCK CAPITALS and include post codes.

Name (Mr/Mrs/Miss)
(delete accordongly I

Address

Signature

Date
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Technicalities
Regular readers of this column might
get the impression that we have
permanent access to thousands of
pounds worth of test gear. Well, that
is certainly true when it comes to the
testing of review equipment although
all my design work is carried out with
much more modest facilities.

I am a very firm believer in the
philosophy that if your hobby costs
you a sizeable proportion of your
income, then it is not a hobby worth
having. In short, I do things on the
cheap and I'm proud of it. Half decent
RF test equipment comes with a
prohibitive price tag. A synthesised
signal generator weighs in at around
£2000, a 100MHz scope around
£1000, frequency counters £250 and
a spectrum analyser breaks the bank
at £8000+.

One might think that £12000 is
the minimum investment needed to
produce a synthesised transceiver
design. Not true. I've produced fully
working transverter
synthesisers, several crystallised
VHF boxes, numerous PAs of all
kinds, any number of receivers with:
one ex -WD AVO signal generator
(£35 from GWM in Worthing) one
D52 double beam scope (£50 from
GWM) one Pullen 10162/V multimeter
(donated by a kindly uncle) and not
much else. I do not say this to brag,
but to make the point that you don't
need to spend a fortune on test
equipment. However I must state that
my meagre core of test gear has been
used to build a range of add-on bits
and pieces to make it tell me
infinitely more than it otherwise
would. In a word, it's not what you
have, it's the way that you use it.
Expensive equipment offers absolute
accuracy and convenience
(hopefully) but these two extra assets
can only be realised if the gear is used
correctly and the results interpreted
sensibly.

Absorption wavemeter

When amateurs lapse into reverie
about test gear, the piece they tend to
dream about most often is a spectrum
analyser. I propose to show how an
oscilloscope and signal generator

A spectrum analyser for
five pounds!

By Frank Ogden G4JST,
Editor

can be persuaded to perform most of
the functions of this extortionately
priced piece of tackle.

A box that can resolve both the
amplitude and frequency content of
an RF signal is invaluable, especially

L1

FOR 144PAHz
L1 5 TURNS 15- DIAMETER 18 Lw.g.
VC1 5 TO 25p VARIABLE

Fig. 1 Simple absorption
wavemeter

50uA

when looking for parasitic oscilla-
tions on a transistor PA stage or lining
up a transverter. In both these cases
there are a number of signals present.
Some will be harmonically related to
a fundamental tone, others will
represent mixing products,
unwanted oscillations, etc. It is easy
to find harmonic problems of a known

fundamental because you know
where to look. Things which are
unrelated pose much more of a
problem, especially if they come and
go with some tuning adjustment
further down the line.

The simple absorption wavemeter,
beloved of the Home Office licence
regulations and the City and Guilds
examiners can tell quite a lot about a
circuit provided that it is used with
caution. Fig. 1 represents a typical
example. Provided that the coupling
into the instrument is kept fairly light,
then it will reliably sort out unwanted
harmonic products from the
fundamental but that is about all. For
instance, if a parasitic product falls
within about 10 per cent of an
expected harmonic, then you don't
stand any chance of detecting it with
such a simple instrument. The
calibration accuracy won't be much
better, especially if the coupling de -
tunes the tank circuit. The
instrument's resolution can be
improved substantially by tapping
the diode detector and the input
coupling right down towards the cold
end of the coil. It is possible to
achieve around 5 per cent resolution
although the sensitivity does suffer.

Absorption spectrum
analyser

The rather unpromising idea
behind the absorption wavemeter ie.
checking a sample RF signal for

FROM SCOPE
X AMP OUTPUT

a1 1

SAMPLE PROBE TO
UNIT UNDER TEST

TL1

FOR SWEEP FROM 144MHz TO 460111Hz

TL1  2.75" OF 18 z.w.4. COPPER WIRE
STRETCHED OUT OVER GROUND PLANE

D3
0A91

R3
22k 180

R4
10k

ITO SCOPE
V INPUT

V INPUT FROM SIGNAL
GENERATOR (FOR MARKER PIPS)

Fig. 2 This circuit turns your oscilloscope into
an absorption spectrum analyser
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SOLDERED TO
GROUND PLANE

COUPLING LOOPS
PHYSICALLY ADJACENT TO,

BUT NOT TOUCHING TL1

LEADTH ROUGH
INSULATORS
(NOT CAPACITORSI

jSIGNAL
GENERATOR

Fig. 3 The physical layout shown actual size. A line of this
length enables a frequency sweep from around 140 to
450MHz. Precise lengths are not important because the signal
generator accurately calibrates the response of the unit

MIN
11/A711 CALIBRATION PIP

FROM SIGNAL

MORIN
GENERATOR

112111SZEMOZ112
11111111111111MMEN

MIMI NENE

FUNDAMENTAL

ARMORIC

Fig. 4 Typical oscilloscope trace
derived from absorption
spectrum analyser

resonance in an external tuned
circuit can be turned completely on
its head to very good effect. If the coil
of the wavemeter is replaced by a
high Q stripline, and the variable
capacitor by a varicap diode (a
device that exhibits a capacitance
inversely proportion to an applied
DC voltage) then you have all the
makings of a spectrum analyser. If
you replace the classic meter
movement by the input to an
oscilloscope and drive the varicap

RF PROBE TO
UNIT UNDER TEST

PIECE OF COPPER
LAMINATE CIRCUIT
BOARD

OSCILLOSCOPE

Y
INPUT X AIN? OUTPUT

(SWEEP)

from the timebase sweep voltage,
then the stripline circuit will tune in
step with the sweep voltage at any
given moment; as the spot progresses
from left to right, the trace will be
deflected by incident RF signals as
the stripline tuning passes through
them. The result is the typical
spectrum analyser display.

Fig. 2 shows the circuit of an
absorption spectrum analyser
suitable for looking at the rubbish
from two metre boxes. The
dimensions, tuning arrangements
and component values can be scaled
for any other frequency. There is no
reason why the basic circuit cannot
be adapted for anything between HF
to SHF. Cl, DI and R2 ensure that
the sweep voltage takes the varicap
diode over the full tuning range
without going into conduction. Note
that the sweep voltage should be
around 30V peak -to -peak: any more
and it will have to be attenuated with
a resistive divider and any less will
demand external amplification. As
shown, the circuit responds to a 3:1

2p2 1000p

METAL
PROBE
TIP 0A91 (x2)

BIRO TUBE etc.
pA METER,
MILLIVOLTMETER,
etc.

Fig. 5 Improved RF probe for detecting and making relative
measurements of signal levels in conjunction with a millivoltmeter
or DC multimeter

frequency range. It is interesting to
observe that the drive voltage need
not be a linear ramp. Almost
anything, including a mains derived
sine wave will do provided that it has
the necessary amplitude, that it is
applied to both the unit and the scope
X input, and that it should be slow
enough so that the LF circuits can
have sufficient time to respond.

Limitations

Fig. 3 shows the component
layout, actual size, and the
interconnections with the external
test instruments. Fig. 4 is a redrawing
of a typical display. (Sorry, I don't
have a scope camera.) Note the role
of the signal generator. By injecting
the generator signal onto the line
along with the sample, a realtime
calibration of the complete system
can be arranged. The generator
inserts a pip which can be moved up
and down the trace to calibrate
received signals. When the generator
and incident signals precisely
coincide, the combined pip develops
a beat ripple. The frequency is simply
recorded from the signal generator
and the trace blip thus identified.

The complete system is as useful
as it is simple although there are
some limitations. But considering
that you would receive £7995
change out of the price of a proper
spectrum analyser, the drawbacks
can be lived with. In essence they are
lack of linearity in the frequency
sweep, and lack of logarithmic
response on the display. You also
have to watch that incident RF
signals don't overload the unit which
then cause the whole trace to 'tilt'.

The first problem, non -linearity of
frequency sweep, is largely offset by
direct calibration using the sig gen.
For absolute accuracy, the generator
can run in tandem with a frequency
counter. The amplitude response is a
difficult one to get over. As the circuit
stands the display range is around
30dB in the traditional sense.
Turning up the Y amp gain on the
scope doesn't really help because all
diodes have varying degrees of band
gap voltages which the input RF has
to exceed before any response
occurs. The basic circuit will usefully
display signals down to the 50mV
level. If the signal generator has an
accurate attenuator, it can be used
for amplitude calibration as well but
a relative response is generally all
that is needed.

Ad
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Uses

The device performs best when
you want to know more about
frequency content and relative
amplitudes rather than as a precision
measuring instrument. An excellent
application is tuning up a frequency
multiplier strip. I have personally
found the unit the best tool yet
devised for tuning up Pye
Pocketphones, in fact for dealing
with any set of unknown quantity (or
quality!). Transverters are another
worthy application. Its ability to
track down spurious oscillations is
formidable and has already been
dealt with.

By way of a technical aside Fig. 5
offers a circuit of an RF probe for use
with a DC multimeter. It effectively
detects fairly low level RF signals
and measures higher level ones with
good accuracy. Of all the probe
circuits that I have tried, I have found
that this one offers the least de -
tuning. Be careful not to exceed the
reverse breakdown voltage of
whatever diodes are in use.
Germanium types seem to work OK
up to around 20V of RF. ".. .using the XYL's rig here. . ."

1

8.1.14(1 Arc 990
PM COMPONENTS LTD. VALVE & COMPONENTS SPECIALISTS

SELECTRON HOUSE. WROTHAM ROAD, MEOPHAM GREEN, MEOPHAM, KENT

PHONE 0474 813225. TELEX 966371 PM COMP

NEW BRANDED VALVES
A2087 11.60
A2134 14.96
A2293 6.50
42900 11.60
C 1 148A60.00
DAF91 0.46
DAF96 0.66
DET22 28.00
DET24 35.00
DF91 0.70
DF92 0.6C
DF96 0.65
DK91 0.90
DK92 1.20
DK96 2.60
DL92 0.60
DL96 2.50
DLS10 8.00
DLS16 10.00
DM 160 2.76
D186/87 0.85
D5802 0.72
E80CC 21.50
E80CF 7.00
E8OF 13.50
E81CC 3.50
E82CC 3.50
E83CC 3.50
E83F 3.50
E86C 9.50
E88C 6.00
E88CC 2.60
81301 14.60
E 1 8OF 6.50
E182CC 9.00
EEHOF 16.00
EABC80 0.66
EAF42 1.20
EB91 0.52
E8C81 0.85
EBC91 0.75
a F80 0.60
EC80/0 6.00
EC90 0.70
E C C81 0.85
ECC82 0.56
ECC82 Philips

1.10
E CC83 0.66
ECC8S 0.60
E CC88 0.76
ECC91 2.00
ECC804 0.60

ECC807 1.96 EY84 6.95
ECF80 0.72 EY88/87 0.60
ECF82 0.60 EY88 0.65
ECF86 1.70 EZ80 0.60
ECF806 10.25. EZ81 0.60
ECH3 2.50 EZ90 0.96
ECH35 1.60 01/371K
ECH42 1.00 30.00
ECH81 0.68 G55/1K 9.00
ECH84 0.69 GS10C 12.00
ECL80 0.80
E

GXU50 12.60
CL82 0.66 GY501 1.20

ECL84 0.74 GZ30 1.00
ECL86 0.74. G232 1.00
ECLL800 GZ33 4.60

16.95 GZ34 2.16
EF37A 2.00 GZ37 4.60
EF39 1.00 KT61 3.50
E F42 3.50 KT66 USA
EF55 2.26 6.96
EF80 0.66 KT66 UK 9.96
EF83 3.60 KT77 9.50
E F85 0.60 KT88 USA
E F86 0.96 7.96
E

EF91
F89 0.85 KT88 UK

1.26
EF92 2.60

12.60
KTW61 2.00

EF93 0.69 M8079 6.00
EF94 0.55
EF183 0.66 M8083 3.25

EF184 0.65 M8100 2.56M8137

5.50EF804S 9.86 M8162 5.50EF806S 9.86 M E 1400 4.00
EH90 0.72 N78 14.95
EK90 0.72 042 0.85`L34 1.95 OB2 0.86
EL34 INAullardl PC86 0.80

3.50 PC88 0.75
EL36 1.60 PC92 1.20
EL38 6.00 PC97 1.10
5182 0.68 PC900 0.76
EL84 0.69 PCF80 0.66
EL85 4.50 PCF82 0.60
EL86 0.66 PCF86 1.20
E L90 1.26 PCF200 1.80
EL360 7.96 PCF201 1.80
EL519 5.50 PCF801 1.36
EM80 0.70 PCF802 0.60
EM81 0.70 PCF805 1.26
EM84 1.10 PCF808 1.26
EM85 1.10 PCH200 1.10
85487 1.10
EN9 I 1.10 PCL82 0.80
EN92 4. PCL83 2.60

PCL84 0.85
PCLB5 0.80
PCL86 0.85
PCLE105 0.90
P D500 3.60
PF L200 1.25
P L36 0.95
PL81A 0.72

. P184 0.66
PL500 0.96

Pin
PL509 4.86
PL519 4.96
PL802 4.96
PY88 0.82
P55004 1.79
PY800 0.79
PY801 0.79
OCIV02-6

12.76
00V03- 10

6.60
00V03 -20A

15.50
00V06 -40A

18.00
OS150/45

7.00
0.51200 3.95
051209 2.00
OS1212 3.20
0V03-12 3.60
U19 11.95
UCH81 0.66
UCL82 0.80
UF80 0.80
UL84 0.86
511020 2900
Z759 19.85
ZM 1001 6.00
1X2B 1.16
2021 0.95
2K25 24.95
4CX2505

37.50
4CX350A

83.76
4X1504 18.95
5U4G 0.75
5U4GB 2.50
5V4G 0.76
524G 0.86
6A87 0.60
6488 0.88
64C7 2.00

6AF4A
21.94.50. 12AT7VVA

INTEGRATED
6407 2.50 CIRCUITS
64H6
6'°`17 2.00 12AU6 1.50 AN2140 2.50

6AK6 2.00 124U7 0.65 AN240 2.80

6415 0.62 124V6 0.60 LA4400 4.16

BAM4 3.25 124X7 0.65 144422 2.50
3.26

6AN 5 6.00 3.50
64N5 3.86

124X7WA 11E7711322

5.60
6405 1.20 6.50
6455 1.60

124Y7 I:00
2.00

1122AZ8A76A 11 :950564570 7.500.76128E6 1.05 MC1330P
128H7 1.506AT6 0.751.75

64U6 0.55 12816 0.70
ML23113
5.9016 4.85

64V6 0.72 12BY7A 2.76 519175 6.65
6AW8A 02966

4.50
12E1 17.96 56760036 1.95

6846

88A8A 3.50
12067 3.96 SN76013N 1.95

8847 12HG7A 3.96 56760236 1.95

68E6 0.72 30F12 1.10 SN76033N 1.95

68D6 1.00 40KD6 4.50 SN76131N 1.30
80

66116 1.95
6E116 1.20

3785CHE17

1.35450

2NN776666206NN
0.70

14.4550 0.258541 6.504.601.20
668E487 2.76 8542 2.00

90CG 13.15
TAA6618
747061AP 3.95
TA712065R7 4.16 1.66

2.16 92AG 11.86 TA7130 1.506EIREIA
4.50 92AV 11.85 TA7204 2.16
6.35

115500242 3.,;9:
1A7205AP 1.50
TA7222

60W667

6826 2.00
807 :-.60 TA7310

1.80
6C4 0.80 1.80
6016 10.36 9114 12.96 7841205 0.70
6CL6 3.50 813 18.50 TBA5200 1.10
6E48 2.60 833A 115.00 TBA530 1.10
6F6G 2.00 5642 8.60 TBA540

TBA5500
1.25

6F28 1.26 5651 3.20 1.45
6GH BA 0.80 5670 3.50 784800 0.89
6GK6 2.00 5687 3.60 TBA8105

TBA9200
1.36

6H6 1.35 5696 3.50 1.65
6J5 1.96 5749 2.60 10410044 2.20
6J5G 0.75 5751 3.60 TD41170 1.95

1041190 2.15
6J866J6

03.166 558481424 63:5026

7041327 1.70
6JS6C 3.50 5965 2.26
6K06 4.50 6060 1.50

TDA1412 0.85
TDA2020 2.45

616GC 2.50 6080 5.76 10A203061465 5.66 7042532
2.80

616GT 1.15 6883B 13.96 7042540 1.96
6U8 0.60 7025 2.60 TDA2590

1.25
6V6GT 0.80 7027A 4.65 7042600

2.96
67257GT 01040

7199 3.20
3.50

757 3.00 7247 2.00
TDA26114 1.96
UPC566H 2.96

11E2 16.50 7360 7.50 UPC575C2 2.76
12AE6 985 7475 5.00 u PC1001H 2.60
12408 1.50 75914 3.95 UPC1025 2.50
12476 0.69 8664 3.95 P 11 H .

SEMICONDUCTORS
AC127 0.20 C171 0.09
AC128 0.20 C172 0.10
AC141K 0.34 C1736 0.10
AC176 0.22 C182 0.10
AC176K 0.31 'C183 0.10

C184140.09
C212 0.09
C2121 0.09
C213 0.09
C2131 0.09
C237 0.10
C238 0.09
C307 0.09
C327 0.10
C461 0.35
C478 0.20

0.10
0.10
0.08
0.08
0.10
0.32
0.35
0.40
0.30
0.30
0.32
0.30
0.32
0.30
0.34
0.29
0.29
0.11
0.11
0.11
0.18

AC 187 0.26
AC187K 0.28
AC188 0.25
40149 0.70
40161 0.39
AD161/2 0.90
AD162 0.39
AF 124 0.34
AF 125 0.36
AF 126 0.32
AF127 0.32
AF 139 0.40
AF239 0.42
AU106 2.00
AU107 1.76
AU110 2.00
AU113 2.98
BC107 0.10
BC108 0.10
BC109B 0.12
8C140 0.31
BC141 0.215
8C142 0.21
BC143 0.24
BC147 0.09
8C148 0.09
8C149 0.09
8C157 0.12
6C158 0.09
8C159 0.09
BC160 0.28
BC170B 0.15

C547
C548
C5494
C557
C558
D131
D132
0133
D135
D136
D137
D138
0139
0140
F179
F180
F183
F194
F196
F197
F198

5E199 0.14
8 F200 0.40
5E258 0.28
5E259 0.28
BF336 0.34
BF X29 0.30
B FX84  0.26
BFX85 0.32
BFX86 0.30
BFX88 0.25
BFY50 0.21
BFY51 0.21
BFY52 0.25
BFY9O 0.77
87106 1.22
BT108 1.22
BT116 1.20
6U105 1.22
8U108 1.69
8U124 1.00
8U126 1.60
BU205 1.30
BU208 1.39
BU2O8A 1.52
BU326A 1.42
BU526 1.90
MR F450A

11.50
M R F453

15.50
ARF454

23.50
MRF475 2.50
MRF477

10.00
0071 0.40
820088 1.70
R20106 1.70
R2540 2.48

11P29 0.40
TIP29C 0.42
TIP30C 0.43
TIP31C 0.42
TIP32C 0.42
TIP41C 0.46
TIP42C 0.47
TIP47 0.66
TIP2955 0.80
11P3055 0.65
TIS91 0.20
2N3054 0.59
2N3055 0.62
2N3702 0.12
2N3704 0.12
2N3705 0.12
2N3708 0.12
2N5294 0.42
2N5296 0.48
2N5496 0.65
254715 0.96
2SC495 0.80
2SC496 0.80
2SC1096 0.80
2SC1173 1.15
2SC13061.00
2SC1307 1.50
25C1449 0.190
25C16781.25
2SC1945 2.10
2SC19530.95
2SC1957 0.60
2SC19691.95
2SC20281.15 
2SC20291.96
2SC2078 1.45
25C20910.55
2SC2314 0.80
250234 0.50

Many other items availa.le
Please phone send list for quote

Goods normally despatched within 24 hours

CALLERS WELCOME
* Entrance on A227 50yds * Hours
South of Meopham Green
Export enquiries welcome Mon. -Fri. 9.30-5.30

P. & P. 50p. Please add V.A.T. at 15%
* 24 -HOUR ANSAPHONE SERVICE *
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.''
South Midlands

SMC YOUR SINGLE STOP SOURCE FOR RECEIVERS,

FT980 £1215 inc. VAT 15°4
& SECURICOR

le

O

* Fix 150kHz-30MHz
* Tx 160-10m 9 bands + 3. x 500 kHz Aux bands
* All modes AM. CW. LSB. USB. AFSK 8 FM incl.1
* IF shift 8 variable bandwidth 2.6 kHz - 300 Hz.
* Inbuilt keyboard operation + scanning.
* Swilchable attenuator 10. 20.30 dB.
* Audio peak + notch filter -40 dB.
* RF processor and Auto mic gain control.
* 3rd order IMD -40 dB at 100W PEP.
* AFSK shift 170, 425. 850 Hz selectable
* Multi channel memory + programmable scan limits
* Optional computer interface available.
* Notch filter in IF (AGC immune to hetrodynesl
* Full break in keying 500/600/700 Hz beat.
* Unique analogue scale of digital type
* Comprehensive twin meter metering.
* Memory retains mode information

* 80-10 metres including WARC allocations
* Multimode LSB-USB-CW (W) CW and FM
* 100W PEP output.)10W"S" version)
* No tune design - inbuilt SWR meter.
* Only 33/4" x 9'0 - Less than a foot deep'
* Dual selectable pulse width noise blanker.
FT77 Transceiver 100W output £515.00
FT77S Transceiver 10W output £435.00
MARK 7 Crystal Marker board £9.60
FMU77 FM Unit £25.30

''CIN) 600Hz or 300Hz IN) £28.05
M Digital Memory VFO £200.00

FC70, Antenna Tuner £99.65
FP700 Mains P.S.U. E110.00
FTV707 Transvertor, frame only £70.00
Modules. 432 £195.00 144 £109.55 70 £84.70

VAT (Z 1 5%FT77 £515 inc. & SECU RIGOR

FT102 £839 inc. VAT 1 5°ro

& SECURICOR

* 1.8-3 5-7-10-14-18-21-24.5-28MHz.
* All modes, LSB. USB, CW, AM z FM 1. I t Option board).
* Front end. extra high level, operates on 24V DC.
* RF stage bypassable boosts dynamic range over 100 dB'
* Variable bandwidth 2.7KHz-500Hz and IF Shift.
* Fixed bandwidth filters, parallel or cascade configurations.
* IF notch (455KHzIand independent audio peak
* Noise blanker adjustable for pulse width. (Woodpecker)
* External Rx and separate Rx antenna provisions
* Three 61468 in special configuration - 40 dB IMDI
* Extra product detector for checking Tx IF signal.
* Dual meter. peak hold ALC system.
* Mic amp with tunable audio network.
* SP102:- Speaker. Hi and Lo AF filters. 12 responses'
* FV102:- VFO, 10Hz steps and readout. scanning, OSY
* FC102:- ATU. 1.2KW, 20/200/1200 W FSD PEP, wire
* FAS-1-4R -4 way remote waterproof antenna selector

* Rx 150kHz-30MHz. Continuous general coverage.
* Tx. 160-10m (9 bands) or 1 530MHz commercial
* All Modes AM, CW. FM, FSK, LSB. USB
* 10 VFo's!II Any TxRx split within coverage.
* Two frequency selection ways. no bandsvvitch.
* Main dial, velet smooth, 10Hz resolution.
* Inbuilt keyboard with up/down scanning.
* Dedicated digital display for RIT offset.
* Receiver dynamic range up to 100dBli!
* SSB' Variable bandwidth and IF shift.
* 300' or 600Hz". 2,400 - 300Hz. 6kHz*, 12kHr.
* Audio peak and notch filter. FM squelch.
* Advanced variable threshold noise blanker.
* 100W RF, key down capability, solid state.
* Mains and 12VDC. Switch mode PSU built in.
* RF processor Auto mic gain control. VOX.
* Last but not least lull break-in on CW

FTONE £1450 inc.

MAIL ORDER; AS NEAR AS YOUR 'PHONE OR PEN

VAT (4: 1 5%
& SECURICOR

SMC SERVICE
Free Securicor delivery on major equipment.
Access and Barclaycard over the phone.
Biggest branch agent and dealer network.
Secuncor 'B' Service contract at £4.49.
Biggest stockist of amateur equipment.

FREE FINANCE
On many regular priced items SMC offers
Free Finance (on Invoice balance over t120)
20.o down and the balance over 6 montns or
50% down and the balance over a year.
You pay no more than the cash price"

GUARANTEE
Importer warranty on Yaesu Musen products.
Ably staffed and equipped Service Department.
Daily contact with Yaesu Musen factory.
Tens of thousands of spares and test equipment.
Twenty.flve years of professional experience.

S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON, SO4 4DP, ENGLAND,
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G. Telegram: "Aerial" Southampton
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Communications lit
YAESU

TRANSCEIVERS, ANTENNAS, TOWERS, MASTS, CABLES, ETC.

FT726R MULTIMODE £699 inc. VAT 15%
&SECURICOR

Available soon HF module 21-24-28 Mhz

* 3 Bands 2 metres, 70cms (10MHz) & 6M plug -ins.
* Full Duplex*. Cross band Tx & Rx simultaneously.
* SSB-CVV-FM, All optimumly catered for.
* Variable bandwidth and IF shift. SSB & CW
* Processor' Front panel mit gain and dove.
* Two main VFO'si A & B with 20Hz steps
* Separate channelised VFO' (for FM operation).
* Scanning' Over the band and the 10 memories.
* Repeater splits' Programmable and preset.
* Instant reversal! and + & - splits and A/B.
* Twin meters. PO/DISC. S/ALC. Duplex switchable.
* Switchable. AGC. CW bandwidth, dial lock
* Noise blanker, impulse interference tuned.

FT726R(2)
4307726
50T726
SAT726

Transceiver c/w 144MHz
430-440MHz module
Six meter module
Full duplex unit

*option
£699
£230
£170
£90

* 2M. 12V DC compact 2 3/16" x 63/16" x 7 3/16" transceiver.
* 25W )+ adjustable low power), 12',,khlz steps.
* 10 "year long" memories for "crystal control" ease.
* Display reads to 100's of Hz or channel number.
* Sensitivity <0.2 uV for 1 2dB SINAD (0.14uV typical).
* Single knob frequency selection, 20 steps revolution.
* Rapid OSY button, end to end in a single turn.
* Digital RIT lkHz steps, adjusted from main tuning.
* 2, 5 slot memories, simplex, cross or 600kHz split.
* Memories entered by pushing main tuning knob.
* 1.6mHz split. Instant repeater input monitor.
* Band scan between front panel selectable, limits.
* Scan stop requires squelch open and centre zero.
* Scanning and up/down tuning on the microphones.
* Reprogrammable: steps. tone, splits, and coverage.
* C/W mic. "Easy out" mobile mount and handbook.

47 KDK FM2030 £1 99 inc. VAT o- 15%
& SECURICOR

DESIGNED FOR THE UK

ANTENNAS VHF FIXED
JAYBEAM
4Y/4M
LW5/2M
LW8/2M
LW10/214
LW16/21.1
14Y/2M
P8M10/2M
P81814/214
04/2M
06/2M
08/2M
D5/2M
08/2M
5XY/2M
8XY/2M
IOXY/2M
P81.416/70
PE1M24/70
LW24/70
M8A/2800
M81.4411/70

MBM86/70
8XY/70
12XY/70
CR2/23CM

Vag' 4 element 23M 7d6d 29.90 2.20
you 5 element 1.6M 7 80Bd 14.37 2.50
Yaw 8 eterneni 2.8M 9.5084 17.82 2.50
Yaw 10 element 3.55M 10 5dttki 24.15 2.50
Yaw 16 et1ement 6.54M 13 4d6d 35.07 3.20
Yaw 14 element 5.34M 12.84130 36.23 3.20
10616 Paranal. 3.93M I 1 7060 44.55 3.20
14 *me Paraneam 5.95M 137460 55.77 3.20
Quad 4 element 1.5M 94.11d 29.32 2.50
Ousd 6 element 2.5M 10 9dEkt 39,10 2.50
Quad 8 eiernent 3.54M II 9060 44.55 2.50
Yaw 5 over 5 slot 1 6M I OdBd 25.30 2.50
Yaw 8 over 8 slot 2 BM 11 1080 34.50 2.50
Yaw 5 ele crossed '1.7M 78050 28.17 2.50
Yap 8 ele crossed 2.8M 9 5084 35.65 2.50
Yaw 10 ele crossed 3.6M 10 &JEW 46.00 2.50
18 ele Parebeam 2.8M 13 5c1841 32.20 2.50
24 ele Parabearn 4 5M 15 10130 42.55 2.50
Yaw 24 element 5.16 14808d 27.02 2.50
28 910 Multibearn 125M 115080 21.27 2.50
48 elle Multi beam 183M 140d64 35.65 2.50
88 ale Multibeam 398M 16 3dEld 48.87 2.50
Yaw 8 ele crossed I 5M 10061c1 42.55 2.50
Yap. 12 ele crossed 2.66 12013d 52.90 2.50
Corner reflector 076M 13 5d13d 40.25 2.50

SMC-HS
SMCGDX1 Dtworte 80-480MHz 348'. 33' 40.25 2.50
SMCGX2 Dtscone 50-480MHz 348". 6.2' 49.45 2.50
GDX4 Otscone 100440 MHz MEP. 33.75 2.50
SMCVH FL Decone 65-520MHz Ra only 50' 15.70 2.50
SMCGP23 Coltnear 2M 3 a % wave 7.828' 14 6 39.85 2.50
SMCGP1441,N Cohnear 2M Multi %wave 6.546' 102' 27.60 2.50
SMCGP2M wave c/w ground plane 3448'. 46' 18.00 2.50
SMCS0144 2M Swim 0.4 for vertical mounting 57.60 2.50
SMCGP432X Coltnear 70cm 3 a 5s wave 6 8481. 5 6' 29.90 2.50
SMC702V Colinear 2808'. 2M. 5 7dB, 70cm 36' 29.90 2.50
SMC2HB6 61A H89CV 2 Driven elements 19.95 2.50
SMCHS770 44/432 Dupleaer 50W 301113 molatton 15.35 1.50

ANTENNA ROTATORS
HY GAIN

KR500 Kenpro, Elevation Meter calb 2 90 112.12 Free 12400 vertical 10.15.20 1406
9508 Channel Master. onset &Lai Free

144000013
18AVT/W8

Vert.. 10.1520.40
Vertical 10.15.20.40.80M

18 06
25.0695028

KR250
Channel Master. onset
Kentaro, Bell type

56.92
54.91

Free
Free

4MA° Root mounting K4 12400 14880
8 18AVT

AR40 COE Turn and Push control 90.55 Flee 18V Vertical 10.15.20.40.60M 190'H
KRWORC KenprO Round meter 360 114.94 Free 1038A

10584
3 Ele Yaw 10 metros
5 Ele Yaw 10 metres

17 crLE 80'6
18 5'LE braeC045

KR600FIC
COE 8 .4 cm meter readout
Kentaro Round meter 360

136.55
136.30

Free
Free

153BA
'55134

3 El* Yaw 15 metres
S Ele Yaw .5 metres

23 cYLE 12.013
24 5LE 260'8

Ham °,
72X

CDE 8 a acrn meter readout
COE 8 a acrn meter readout

258.75
327.75

Free
Free

20384
20464
20564

3 Ele Yaw 20 metres
4 EM Yaw 20 metres
5 Ele Yew 20 metres

3501E 180'6
36 5'LE 260'8
36 S'LE 340'6

KR2000049C Kenpro Heavy Duty Round meter
360

314.52 Free 40284
20313A

2 EN Yaw NJ metres
3 El9560 20 metres

43 O'LE 16.06
35011E 160'6

2048A
20584

4 61.3'Np 20 metres
5 Ele Yaw 20 means

36531E 2e.0'e3851E mot

ROTATOR ACCESSORIES
40284
01310/158
TH3JNR

2 Ele Yaw 40 metres
3 Ele Yaw 10-15M
3 EC Yaw 10-15-20M

43 O'LE teas
230LE 130'6
2421E 120'8

9523 Support Bearing Upper type 15.81 2.50
TH2P4K3
TH31.1K3

2 Ele Yaw 10-15-20M
3 Ele Yaw 10-15-20M

27 3'LE 60'6
27 OLE 1408

KS050
KC038

Rotary Bearing Kenpro Takes I ka" mast
Lower Mast Clamp lot KR400.KR600

13.74
12.07

2.50
2.50

TH5DXX
166000

-Thunderbird- 5 ER
1Thunderbord- 6 Ele

31 O'LE 180'6
311'LE 240'6

RC5W
RC6W

5 Way For AR30. A540. BT I. KR400RC P/M
6 Way For KR250/400/500/600RG P/M

0.37
0.51

7H7DXX
HYOUAD
1810

-Thunderbird- 7 EN
2 Ele 0084 10.15. 20M
Mode Tape 10.15, 20. 40 80M

31 OLE 201R
1351R 80E1

132
RCM 8 Way For CD45. Ham 4. 720.1042000 ORC P/M

Carnage on Rotator cable Cl 80 up to 20 mos 0.120 rntrs 02
0.55

40 JAYBEAM
VR3
TB3

009621 10-15-20M DC Snort
3 EW Yaw 10-15-20M

610
'la 6TR 113

ANTENNAS VHF MOBILE
SMC2OW Element 144MHz 1/4 wave 008'. 2.30 1.50 MINI BEAM
SMC2NE
SMC2VF

Element 144MHz 5/8 ware 3 OdEr .
Element 144MHz '7 wave 3046'

6.90
11.50

1.60
1.50

CA
501

Vertocai Mtntalure 10-15-20M
Ouad beam 10-15-20M

81b 11.5'6
11 OLE 45'6

5MC78F
SMC786
SMC88F

Element 144MHz 7/8 wave 4546'.
Element 144MHz 7/8 wave 4 506,
Element 144MHz 8/8 wave 5 20B'.

1380
13.50
16.60

2.00
2.00
2.00

Gi!t MINI BEAM
Mini

SMC258
SMC358

Element 432MHz 2 a 5/8 5 506,
Element 432MHz 3 a 5/8 6 348..

12.65
1655

1.80
1.80 SMC TRAPPED DIPOLE

SMC7ON2M 2M 270B". 70cm 5 I dB'.
SMCHS770 114/432 duolerer 50W 3048...lawn

16.65
15.35

1.50
1.50 10-80M 119' Potted Traps.

SMCGCCA Gutter cite 4 rntrs Cable 9.95 1.50 SMCTD/HP 14SWGH/Dcu traps 1000W PEP
SMCSOMN Magneto base c/w 4M cable 995 1.50 SMCTD/P

SMCHPT
Portable CullCo.,.ery ne

gt. 1000*'M Power 7MHz
75 coax.
Per pair

ALL PRICES INCLUDE VAT
CARRIAGE PRICES MAINLAND ONLY

SMC-HS ANTENNA
SMCHF50 Verbcal 10.15. 20 40. 80M
SMCHFSR Radical Int loaded
SMCHF3VNI3Verocal 10-18-24M

50.60 2.75
64.40 2.7S

113.65 2.75
38.52 2,75

36.22 2.75
67.135 3.50

155.25 3.95
90.85 3.50

235.90 5.90
176.25 4.90
256.35 7.30
396.75 9.40
247.25 6.50
176.25 4.90
266.35 7 30
396.75 9.40
247.25 6.50
196.95 4.50
202.40 3.50
169.05 3.50
274.65 5.30
419.75 6.70
396.75 5.50
511.75 5.75
354.20 6.00
121.90 2.50

46.00 2.50
189.133.40

59.00 2.50
139.00 4.00

82.50 4.00

43.41 2.50
59.50 2.50
15.52 1.50

15 7' 54.50 2.50
6 5 -73 34.90 2.50

1000W Pr X 51 35 2.50

SHOWROOMS: SPANNING THE UK - TO SERVE YOU
SOUTHAMPTON LEEDS CHESTERFIELD BUCKLEY STOKE GRIMBS/SMC Ltd SMC (Leeds) SMC (Jack Twendyl Ltd SMC (TMR) SMC (Stoke) SMC (Grtmbsy'36-38 RumbrldQe Street 257 Otley Road 102 Koh Street Unit 27, Rtrdold Lane 76 Mph Street 247A Freeman StreetTohon, Southampton Leeds 16, YOrkShtre New Mutt...Won, Chesterfield Buckley, Clwyd Talke Pets, Stoke GrImbsy. 1 incs
Southampton (07031 867333 Leeds (0532) 782326 Chesterfield 102461 453340 Buckley (02441 549563 Kidsgroyet (07816) 72644 Gnmbsy 10462) 593889-5.30 Mon -Sal 9-5.30 Mon -Sat 9-5 Tues Sal 9 30-5 30 Tues-Sal 45 30 Tues-Sat 9 30.5 30 Mon -Sat

SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES
Edinburgh Jack GM8GEG 1031-657) 2430 Day Bangor John G13KDR 10247) 55162 Neath John

1031-6551 2420 Eve Tandragee Mervyn G13WWY (0752) 840656 Stourbridge Andrew

JERSEY
SMC blerSey,
1 Belmont Gardens
St. Heher, Jersey
Jersey 105341 77067
10-7 Mon -Sat

GW4FO1
(0639) 2942 Eve
10636)52374 Day
103843) 72632
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Basic Maths for RAE Students
by Bill Sparks G8FBX

Part 1: decimals and indices

Most students taking the RAE course have had
little reason for studying maths since their school
days and in most cases have forgotten even their
school maths. Accordingly they came up against

the immediate problem of sorting out the
elementary maths needed at the start of the

course. These notes are an attempt to clear the air
by providing a simple explanation of the maths

necessary for the course. Initially the most
important factor is an understanding of the

decimal system.

1.0

Fig. L 0.1 0.01 0.001

The decimal point of it all
Consider the rectangle shown in
Fig. 1. The main rectangle is shown
as having a unit area of 1.0 and is
made up of ten equal small rec-
tangles. (shown as 0.1). Therefore
each small rectangle is Ihio th of the

large one. We show this 1 1c th as
.1 , where the point is called a
decimal point and the Latin deci
means /. so by putting the point
in front of the 1 we are indicating
that we have divided the 1 by 10. To
make certain of the position of the

point and also to show that the value
indicated is less than 1, we normally
write the fraction as 0.1. This means
that the value shown is less than 1.0
but greater than '0'.

Referring back to the rectangle,
we can further divide by another
factor of 10. So that we are now
dividing by 10 X 10 or 100 which is
generally shown as:

100

The method of indicating this by
decimal notation is to put another 0
in front of the 1 but behind the
decimal point:

1,6= .01

Further reference to the rectangle
shows that the .01 rectangle can be
divided by 10 and thus we are now
dividing by 10 X 10 X 10 or:

icco

The decimal notation for this value
is .001. At this point a rather signifi-
cant fact is displayed.

= 0.1 = (no '0' in front of 1)
10

1
= 0.01 = (one '0' in front of 1)

100

- 0.001 = (two '0's in front of 1)lox
The number of '0's in front of the 1
but after the decimal point is always
one less than the '0's in the fraction
thus:

1

1000 has three 0's in the fraction but
only two in the decimal. The thing to
remember is that the decimal point
in itself always counts as a '0'. The
number of '0's in the fraction below
the line is called the denominator.
The number above the line is called
the numerator.
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3 X 1,000X 17 X 10,000
3 X 103 X 17 X 104
3 X 17 X 103 X 104
3 X 17 X 107
51 X 107
510,000,000

Indices
Here is a series of numbers offered
as a typical example:

1

0.0001
10000

=

0.001
1

=
1000

0.01
1

=
100

0.1 -=
10

and

10-4 x

1 0 1 0 = 103 x 1

10 = 10 = 10' x 1

100 = 10 X 10 = 102 x 1

1030 = 10 X 10 A 10 = 103 x I

10.000 = 10x 10x 10x 10 = 10' x 1

100000 = 10 X 10 X 10X 10A 10 = 105 x 1

1.000,000 = 10 x 10 x 10 10 X 10 X 10 106 x 1

You may notice that the number of
'0's following the 1. in the left-hand
column series of numbers is the
same as those in the centre qolumn,
that is it indicates the number of tens
in the answer. Typically, 10 X 10 X
10 X 10 = 10,000, ie four 0's after
the 1. By showing this as 104, all we
are meaning is that this number
(104) is 10 multiplied by itself four
times, and is a simple shorthand way
of writing large numbers. As can be
seen above it is much easier to write
106 than 1,000,000 and also takes up
less space. It also helps accuracy
since you can easily miss a '0' when
counting such large numbers but
the little number at the top of the 10
(this little number is called in index
and two or more are called indices)
always tells you how many 0's there
should be.

In order to understand fully the
system, here is another look at the
sequence in more detail. We have

shown 10 X 10 X 10 as 103 and 10
X 10 as 102 so we can say there are
three Os in the first sum which is
1,000 and two in the second which is
100. Logically therefore 10 on its
own has only one '0' so we can show
it as 101, and since 1 has no '0's we
can show it as 10°.

An interesting feature now
arises. If 100 = 102 and 1,000 = 103
100 X 1000 = 100,000 = 105 but
102 X 103 does not equal 106 but
105. Do not multiply the indices,
add them. A further example would
be:
Loco x 10,000 = 10,000,000

= 107x
103x 104= 103+ 4 = 107 X 1

This technique enables the handling
of very large numbers with a fairly
simple operation and since it can
deal with numbers as small as one
millionth of a millionth of a millionth
and as large as 1,000,000,000,000,
the importance of this technique
cannot be over -emphasised.

Take for example a multiplica-
tion of 3,000 X 170,000, we would
rewrite this as:

3 X 1,000 x 17 X 10,000
= 3 X 103 X 17 X 104
= 3 X 17 X 103 X 104
= 3 X 17 X 107
= 51 X 107
= 510,000, COO

(Note 70's).
Here is an example combining

knowledge of decimals with know-
ledge of indices:

3,140 x 175,600
= 3.14 x 1000 x 1.756 x 100, OCO
= 3.14x 103x 1.756X 105
= 3.14 X 1.756 X 105
= 5.51384 x 105 = 551,384,000

or 5 with 8'0's
or 5 x 100,000,000 plus a bit

= 500,000,000 plus a bit.

Obviously such calculations are
normally done on a calculator but

the above shows how to get the ac-
tual value of the answer. The
calculator only gives a string of
numbers with no indication of
whether it is in thousands or
millions, because it does not often
show the position of the decimal
point.

The whole technique is about
manipulating numbers, and using
the numbers just like a mechanic
uses his tools. We are arranging the
numbers to do things for us.

Since 1 = 10° and 10 = 101
then any number between 1 and 10
must have a value of index between
0 and 1. For example if 100 = 1 and
101 = 10 then 5 must have a value
between 10' and 10" (between 0
and 1). The actual value is .698; and
100593 = 5. (0.698 is a value bet-
ween 0 and 1.) The actual index for
any number between 1 and 10 is not
a, direct relationship but is a rela-
tionship which alters in a special
form. This relationship is called a
logarithmic relationship. The actual
index value is called the logarithm
of the number and actual logarithms
for numbers of 1-10 are shown
below:

1 = 0.CCO
2 = 0.3D1
3 = 0.477
4 = 0.602
5 = 0.688
6 = 0.778
7 = 0.845
8 = 0.903
9 = 0.954

10 = 1.000

Referring back to these original
notes we use the indices in multi-
plication exactly as described
previously. 2 X 2= 4 or 100301 X
10030' = 1006°2 and 2 X 2X 2 = 8
or 10301 X 10.301 X 103°' = 100503

Next month: square roots,
logarithms and decibels.
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QRX
I'll just tune
for a lower

SbWey:
SWR - this little abbreviation seems to have developed into a cult over
the years, worshipped almost as a God! Achieving a low SWR of 1:1 is

given a priority almost equal to that of breathing, on the assumption that
as the reflectometer shows the reflected signal must be increasing by the

amount of power shown on the reflected power scale. This is unfortunately
(or fortunately, depending on how you look at it,) a load of rubbish.

As we will show - there is no reason
why you cannot radiate just as good a
signal with an indicated SWR ratio on
your feeder of 2 or 3:1 as at 1: 1!

Without delving into complex equa-
tions, or using Smith charts, there are a
number of other common misconcep-
tions that can be dispelled, and SWR
can be put into the context into which it
truly belongs. We will have to assume
that you know some of the basics behind
the term, otherwise the article could take
up the whole of this issue.

A point to start from

Let us assume that we have a
transmitter connected via a piece of
coaxial cable with a characteristic im-
pedance of 50 ohms, and that a dummy
load of resistance 50 ohms is connected
across the far, or load, end. Also assume
that the cable is lossless (ie. it doesn't
have any resistance or introduce dielec-
tric losses), and that there is a perfect
lossless reflectometer /power meter in-
serted in the line. When you apply
power to this set-up, and adjust the
transmitter for maximum power transfer
(as shown by the power meter,) current

Fig. 1 Perfect matching: Power in load = VxI

will flow along the feedline and end up
being dissipated as heat in the load
resistor.

It is important to realise that it is
current that is flowing along the line, not
power. The definition of power is the
'rate of expenditure of energy'. In our
case energy can only be used up when
the current meets some resistance - in
this example the only resistance is that of
the load resistor. Hence in our perfect
transmission line, no energy is wasted
and all the energy generated by the
transmitter ends up as heat in the load.

If we assume that our power output
is 100 watts, and we now replace the 50
ohm resistor with another, such that the

SWR will be 3:1, what happens if we
don't (or can't) adjust the transmitter? If
you look at the reflectometer under these
conditions, it will be indicating an SWR
of 3:1. From the standard formula you
can calculate that this represents an ap-
parent reflected power of 25%, or if the
meter is calibrated to 100 watts full scale
deflection, it will be saying there are 25
watts of power being reflected. The
question is, what has happened to this 25
watts? The common answer is that it is
being absorbed by the transmitter (and
that this is likely to cause damage). It
isn't - what has happened is that the
transmitter, because we didn't readjust
it, isn't properly tuned to deliver full
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50, OP
100W

500 0/P
75W

SWR

BRIDGE
50 ANY LENGTH

.111 SWR 1 1

Tx
50110/P

100W

STIR

BRIDG

IANLTOAD

ENNA)
5011
100W

70.5011 ANY LENGTH

SWR 3:

SWR

BRIDGE

.--3MATCHINGI
UNIT

d SWR 11

Uo- 500 ANY LENGTH

SWR 31

LOAD
(ANTENNA)

x11
75W

I LOAD
ENNA)

XII
100W

MATCHED SYSTEM
Tx DELIVERS FULL
OUTPUT

MISMATCHED SYSTEM -
Tx CANNOT COMPENSATE

Fig. 2 Transmitter can only give full power with a suitable load

MATCHING UNIT
INTRODUCED TO
REGAIN FULL Tx
POWER

power into what is now an impedance
mismatch, and so its power output
reduces.

The best way of looking at it is to say
that the reflected power meter is telling
you by how much the TX power output
has reduced ie. it has dropped by 25
watts, so that we now have 75 watts of
output into the mismatch rather than 1(X)
watts.

If you also had an RF ammeter in the
line after the reflectometer you would
see that its current reading had drop-
ped, which verified the drop in power
going to the load. Of course you would
get a different absolute reading depen-
ding on where in the feeder the ammeter
was, but we are only interested in the
relative current.

So subtract the reflected power
from the forward power in watts and you
will have the actual power being passed
on to the load.

Getting power back
If your TX is equipped with an ad-

justable output network (ie. tuning and
loading controls) such as many valved
rigs have, you will almost certainly be
able to adjust these controls to compen-
sate for the mismatch, and regain your
full power output of 1(X) watts. In effect,
what you are doing is adjusting the TX
output circuit so that its impedance
equals that which exists at the line, and it
can therefore deliver maximum power
output again.

Most rigs specifiy the maximum
SWR that can be handled, and this is an
indication of how far you can compen-
sate - if the SWR you have got at the
end of the feeder is outside this range it
will be necessary to take additional steps
as we will see.

Semiconductor PAs

Those of you with solid state PAs
aren't going to be so lucky. Due to the
current driven nature of semiconduc-
tors, rather than voltage (as in valves)
they can only deliver their maximum
power when they are seeing the im-
pedance for which they were designed,

or something very close to it. This is nor-
mally 50 ohms, and in the majority of
cases you probably haven't got any con-
trols to adjust anyway. So if you try work-
ing into our theoretical 3:1 SWR system,
the PA cannot be returned to compen-
sate for the impedance mismatch, with
the result that it will draw excess cur-
rent, overheat and lead to an expensive
repair bill. If it is working into a reactive
mismatch such as there might be with an
aerial connected, things can be worse
although that doesn't concern us here.

To overcome this sort of damage,
the great majority of solid state PAs
have some form of SWR protection cir-
cuit built in these days. When an SWR of
possibly 2:1 or more is detected by an in-
built bridge, the drive to the PA is
reduce to protect it. This is in addition
to the reduction in power that the
mismatch will produce itself. Obviously
some form of matching network, exter-
nal to the system, will have to be in-
troduced.

Adding an aerial
Moving on a bit, if we now replace

our resistive load at the end of the cable
with a real aerial, you will know that if
the aerial has the same impedance at its
feedpoint as that of the feeder cable,
then you will feel extremely happy,
because the meter will be indicating an
SWR of around 1:1. The aerial can of
course present a much higher im-
pedance and still be resonant, either by
design, or depending on where you are
feeding it etc., so lets assume that the
resulting impedance is such that the
SWR is 3:1.

At this point, note that just because
there is an SWR present, it doesn't mean
that the antenna is losing the power be-
ing sent to it. What the SWR is telling
you is that there is a mismatch present
between the source (TX) and the load,
however it has arisen.

We have already said that you
should not rely on everything a reflec-
tometer tells you. Let's say that your
SWR meter normally reads 1;8:1, and
despite all your valiant efforts it won't go
any lower on a particular aerial. If some

friendly person came along in the night
and soldered a 50 ohm resistor across
the feeder in place of the aerial, you
would have a nice 1:1 SWR reading the
next morning! A bit extreme, but if your
cable had deteriorated, and small
resistances had developed in all the
joints etc, it is perfectly possible for the
system to start looking like a resistance
of near 50 ohms. A low SWR can
sometimes be very bad news.

So, at this point, although the theory
is outside the scope of this article, try to
bear in mind that an SWR of 1: 1 does not
necessarily mean that the antenna is
resonant, or that it will radiate more
power, or that the system is efficient.
Many aerials, depending on the design,
will radiate just as much power with an
SWR of 2/3:1 on the feeder as 1:1.
Basically, an aerial will radiate all the
current that gets applied to its feedpoint,
even when the feeder is mismatched at
the antenna feed point, and even with
the antenna off resonance.

Going back to our newly generated
mismatch with an antenna connected, if
we have a PA with tuning and loading
controls we will probably be able to
compensate for the mismatch by twiddl-
ing with the controls, and end up
delivering 1(X) watts again.

The ATU?

If we have a semiconductor PA or if
the adjustable TX won't load up properly
then we have a problem. As you are no
doubt aware, this is wher an 'ATU'
comes in. Firstly, the ATU doesn't do
what it says - it does not tune the aerial
(at least not when there is a coaxial
feeder involved)! It would more correct-
ly be termed an Aerial Matching Unit or
AMU, as what it does is to introduce
some more variables into the system and
allow the impedance seen by its output
(which is currently a mismatch to the TX)
to be transformed into the correct im-
pedance at is input terminals for the
TX, again usually 50 ohms to suit the
cable which will be connecting the two
together.

Another point arises here and that is
the correct way of using the matching
unit. Normally you firstly tune up the TX
into a (50 ohm) dummy load, both to get
it tuned for its optimum output, and
secondly to avoid poluting the airwaves
with carrier. Having done that you then
adjust the matching unit, with a reflec-
tometer inserted between the TX and
matching unit, for an indicated SWR of
close to 1: 1, thus showing that the TX is
now seeing 50 ohms again.

If you have a filter in the line for
harmonic rejection, you shouldn't then
readjust the TX controls, as you may
destroy the 50 ohm impedance you have
just created. Otherwise if you move fre-
quency a little you can either readjust
the AMU, or the TX, providing the latter
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still allows you to achieve a proper
transfer of power. Of course there will
be a small power loss in the matching
unit through losses in the inductors and
capacitors, but in a decent unit these are
small enough to forget about.

So fax we have used the SWR
reading to tell us about, and compensate
for, mismatches between the TX and the
feeder, so that the transmitter can
deliver its maximum power into the load.

The 'aerial tuning'
syndrome

It is at this point that the biggest
stumbling block arises when using a
matching unit. So many times you will
hear stations announce that they have
just tuned the antenna for a 1:1 SWR
with the ATU, when they have in fact
done nothing of the sort. What they have
done is simply to adjust the matching
unit so that the transmitter can see its
correct load impedance - the SWR on
the feeder from the output of the mat-
ching unit is still whatever it was in the
first place!

Earlier on, we started with the
assumption that we had a perfect lossless
feeder system, which of course we don't
have in practice. Now, the only way we
can lose power is by dissipating some of
the current in resistance in one form or
another. We have already shown that it
is possible by one means or another to
get the full TX power into
cable, but what happens along this cable
which still has an SWR on it - does this
mean we are losing lots of power?

Once there is a mismatch, we in-
troduce standing waves along the cable,
where the ratios of current and voltage
vary at any point along the line, but
repeating at half -wavelength intervals
(electrical half -wavelengths). In fact, the
average current and voltage is higher
overall on a mismatched line than a mat-
ched one. The power meter will tell you
this by reading a higher forward power
on a mismatched line than it did for the
same line when matched.

There isn't actually a higher forward
power as such - what is happening is
that the 'reflected power' shown on your
SWR meter is again reflected by the
AMU back towards the load but is now in
phase with the forward current, and
adds to the forward power reading - it's
known as conjugate matching and is
really what this article is all about, were
we to be discussing mathematics. The
result is that the higher voltage in-
troduces some loss of power by dielec-
tric heating, and the extra current a bit
more by resistive losses in the conduc-
tor.

How much loss?

Contrary to popular belief, these
losses are small in the normal system,

and do not contribute much loss to the
signal that is reaching the antenna. At
HF, say 7MHz, a 10() metre length of
typical 50 ohm coaxial cable will have
an additional loss over that which will be
there anyway when it is perfectly mat-
ched, of only 0.27dB at an SWR of 3:1!
This is a 6.4% power loss, insignificant
if you look at it in S -meter terms where
one S point requires a 6dB increase in
power.

As long as the transmitter is deliver-
ing its rated power into its correct load
impedance, by whatever means, then all
but that lost in the matching unit, and
the fraction of dB in the feeder will get
radiated by the aerial into space. If you
insert an SWR bridge into the feeder, it
will correctly tell you that we have a 3: 1

SWR, and also that this represents 25%
power loss - however this latter fact is
irrelevant as a bald statement of fact. We
know that the SWR is 1: 1 at the input to
the matching unit, because we already
adjusted it to be so.

Therefore, if you believe the
'reflected power' reading, then 25 watts
most be being absorbed by the matching
unit, as it can't be going anywhere else
- if it is being absorbed then it will be
converted into heat so that the matching
unit will get rather hot. Which of course
it doesn't.

You should be able to deduce from
all this that if you have a PA which is ad-
justable, or a suitable matching unit,
then once you have compensated for the
mismatch, and managed to get all your
power going into the feeder, there is lit-
tle point in trying to do anything about
the SWR on the feeder itself. It will have

next to no effect. Of course, with very
long coaxial feeder runs, and at
VHF/UHF, the mismatch loss in the
feeder becomes much more important as
it may be high enough to affect the
signal. What we have been trying to say
is that there is little point trying to
achieve a low SWR for its own sake.
Other factors may modify this decision
but at HF it is probably a wasted effort.

With something like an 80 metre
dipole, there is consequently no point at
all in considering where in the band to
adjust it for resonance as indicated by a
1:1 SWR. Providing you can compensate
for the mismatch at the TX end, you
should be radiating the same signal at
3.5 as at 3.8MHz, despite high SWR at
one end and low at the other.

Finale
As a final note, if your transmitter

loads happily into the feeder, you might
be better off not being influenced by an
SWR meter in the first place. It may even
be telling you lies! Unless you are using
a good quality instrument that is design-
ed for exactly the same impedance cable
as you are using it in, then you are
unlikely to be getting an accurate
reading anyway, although it may be cor-
rectly indicating that the ratio is low.

Most of the cheaper instruments on
the market give varying readings depen-
ding on the frequency and the power
level in use. They may even change
reading as you watch them and give you
the impression that your power is falling
off. The writer has a selection of bridges
- few of them agree on the ratio obtain-
ed.
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The Resistance
SWR Bridge

By Tony Bailey G3WPO

For most pieces of equipment in our
hobby, there are many designs. In
the case of the well know SWR
bridge some are fairly simple,
others are complicated. The degree
of accuracy depends on the design,
and the amount of effort put into the
construction and calibration.

The principle behind this type
of bridge is simple. A suitable
sampling device is used to obtain a
small voltage from the line under
test, which is then rectified by
diodes. By comparing the voltages
obtained from the forward and
reflected currents in the line, a
meter can indicate the Standing
Wave Ratio on the line.

The three most popular circuits
are the trough type, where a pair of
short sampling lines are placed ad-
jacent to a central conductor carry-
ing the RF current, and the voltage
induced in each line is used to pro-
vide the reference for the
measurements; the 'Monimatch'
which uses a similar principle, but
uses a sampling line threaded down
through a piece of coax cable bet-
ween the outer and inner conduc-
tors; and the current transformer
type where a toroidal transformer
samples the current flowing through
the line - the primary of the
transformer being a single stretch of
wire carrying the RF current and
passing through the toroid, with the
secondary wound round the toroid
itself.

The first two types suffer from
frequency consciousness, as the
electrical length of the sampling
line varies with frequency, hence
the readings and sensitivity also
vary. Some care in contruction is
needed for reliable results. The
transformer type is more accurate,
but is much more elaborate and
complicated to build. It does have

the advantage of being frequency
independent though.

A simpler bridge

There is a simpler type of SWR
bridge which seems to have been
given little attention in recent years,
but which is ideally suited to the
beginner, and is easy to build. It
does have the disadvantage of only
being suitable for low power, and
cannot be left in circuit once the
tuning operation is finished.
However, it has a minimal parts
count, and with a little care in con-
struction gives accurate results. It is
ideally suited to QRP work, and
could form the basis of a combined
QRP antenna matching unit and
SWR bridge.

V in

For V=0

_ R2then RL - Rs
RI

Fig. 1 Theoretical resistance
bridge

The resistance bridge

Fig. 1 shows a simple resistance
bridge which basically consists of
two voltage dividers in parallel
placed across a voltage source.
Whenever the voltage drop across
R 1 equals that across R2, then the
drops across the other two resistors
are also equal. The two junction
points of the divider chains are
therefore at equal potentials and the
meter reads zero, giving a balanced
bridge.

If the voltage drops across RI
and 2 are not equal, then the two
junction points are at different

potentials, the bridge becomes un-
balanced, and the meter will read
the difference potential.

SWR bridge

If we now make RI and R2 of
equal value, then a balanced condi-
tion will exist whenever the other
two resistors are equal in value. If Rs
is made equal to the characteristic
impedance of our transmission line
(say 50 ohms), and RL is replaced by
a feeder, then the bridge will be
balanced whenever the load im-
pedance is equal to 50 ohms. (See
Fig. 2.)

Fig. 2 Theoretical SWR bridge

If the bridge becomes un
balanced then as RF current travell
ing towards the load only 'sees' the
impedance of the line until it
reaches the load, the bridge is still
balanced for forward current, as it
has to pass through Rs en route. The
power reflected from the load
doesn't see the bridge circuit and
hence this registers on the
voltmeter.

If we measure the forward
voltage at point A (which is equal to
half the applied voltage), and com-
pare this with the measured
reflected voltage, we can calculate
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the SWR from the usual formula:
Vf Vr

SWR =
Vf Vr

Points to note

To prevent inaccuracies, the
voltmeter must have a high
resistance, otherwise the current
taken by it will be large compared
with the current flowing through the
arms of the bridge. Alternatively, a
high value resistor can be placed in
series with the voltmeter, which will
also suit the germanium diode rec-
tifier we shall use for converting the
RF to DC voltage.

If you wish to measure accurate-
ly the actual SWR value, it is also
necessary to be able to measure the
input forward and reflected voltages
separately. When we measure the
forward voltage the load has to be
disconnected at RI (either by shor-
ting it out or disconnecting it).
When RI is reconnected (in the
shape of our feeder), the load on the
voltage source will be different, and
could affect the applied voltage
leading to errors in the readings.

However, in line with keeping
things simple, you can almost cer-
tainly get away with just using the
reflected voltage meter - this will
enable you to tune for a null in the
reading, informing you that the
SWR is now at a low figure, which is
more than adequate.

Hence our practical circuit
dispenses with the input rectifier
and meter and uses a bit of swit-
ching to enable calibration. One ad-
vantage of the circuit is that due to
the presence of the series resistor,
the transmitter sees a relatively con-
stant impedance during tuning up
operations which may be of benefit
with semiconductor PAs.

Practicalities

The circuit of the practical
meter is shown in Fig. 3. As shown,
it will be suitable for a maximum ap-
plied RF output of 5 watts or so, pro-
viding the resistors are of the
specified power rating - they must
not be wirewound types which have
too much inductance. The diode
must be germanium - an 0A90/91
(not gold bonded) is suitable. The
meter can be any lmA type - it
should be possible to achieve full
scale deflection with around 50mW
of RF power in this circuit.

Construction is not particularly
critical except for one point. The
bridge arms should be positioned so
that coupling between them is
minimised. Also avoid coupling bet-
ween the rectifier diode and the re-
mainder of the circuit. The two 47
ohm resistors should be equal in
value (although not necessarily ex-
actly 47 ohms - one can be care-
fully filed if necessary to bring its
value up to that of the other) and
have equal lead lengths, both as
short as possible. Also, keep all
other leads as short as possible to
minimise inductance, which would
spoil the bridge performance at
high frequencies.

The coaxial cable which
bypasses the unit should be ground-
ed at both ends. A practical layout is
shown in Fig. 4 - this can either be
wired using the S0239 sockets and a
few tagstrips as supports, or the
bridge could be built on a printed

1 =Set meter
2 =Tune
3 . Operate 5011 coax

It 3

Tx 0-00°' 2

R2

R3

R1

Load
0

0A91

1k 05W

Calibrate

10k
lin

1mA
t s d

Fig. 3 Practical bridge layout

circuit board.

Using the meter

To check out the finished meter,
place the switch in the SET position
(which removes any load from the
bridge output) and apply a max-
imum of 5 watts to the input socket
(or use the TX at lower power). Now
adjust the potentiometer for full
scale deflection on the meter. Con-
necting a suitable dummy load to
the output terminals should now
give a reading of zero at all frequen-
cies from 1.8 - 30MHz. If the
reading increases as the frequency
increases, there is some unbalance
in the bridge, probably caused by
the stray capacitance or inductance
in one arm of the bridge not being
exactly equal to that of the other.

Slight movement of components
may cure this. If the meter shows a
constant reading ie. it cannot be
nulled, then the load resistor is not
equal to that of the series resistor
(R3).

To use the bridge with a mat-
ching unit inserted in the line after
the unit, load up the transmitter as
before in the SET position, and ad-
just the pot for FSD on the meter. If
the TX is fixed tuned, simply adjust
for FSD. Place 51 in the TUNE posi-

tion with the feeder or antenna con-
nected, and adjust the matching
unit for a minimum reading on the
meter showing that the SWR is now
at a low value, and then switch to the
OPERATE position to bypass the
unit.

"PeX4P/N----"7"
"He claims it's something to do
with contest operating.".
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NEW PRODUCTS
FT29OR preamp

Mutek Ltd. is introducing a
new 2m preamp specifically for
the Yaesu FT290R transceiver.
The SLNA 145th Transceiver
Optimised Preamplifier is
intended to cure the FT29OR's
alleged deafness, and it has been
designed to fit inside the
transceiver.

Mutek claims it provides a
sensitivity improvement sufficient
to ensure that external noise is
the limiting factor, while
minimising dynamic noise
degradation.

Other benefits claimed for the
preamp are improved front-end
selectivity, and an on -board
nitrogen -filled changeover relay
(to eliminate the losses in Yaesu's
diode switching).

The provisional specification
is: noise figure 1dB; gain variable
0-15dB; input third order
intercept +2dBm; input 1dB
compression point -14dBm; 1dB
bandwidth 4MHz; 20dB
bandwidth 12MHz; relay power
handling 40W (VSWR less than
2:1); size approx.
53 X35X15mm.

The SLNA 145th retails at
£24.90 inc VAT. For further
details contact Stephen Prior or
Chris Bertram at Mutek Ltd.,
Bradworthy, Holsworthy, Devon
EX22 7TU Tel 0409 24548

Feeder spacer
If you have found making

open wire balanced feeders
rather time consuming this
product should be of interest. The
G40GP Spacer is simply a bit of
plastic that can be clipped on to
a pair of wires to hold them
63mm (21/2") apart.

The spacers are made out of
ultra -violet stabilised co -polymer
polypropylene, which means they
shouldn't decay when exposed to
the weather.

The characteristic impedance
of feeders made with these
spacers is normally in the
300-600 ohm range, depending
on the guage and insulation of
the wires used

The recommended retail price
is £10 for a pack of 20 spacers.
They are also available by post
from the manufacturer at a cost of
£10.99 inc. postage and
packing. Orders/enquiries to
G40GP Electronics, 116
Darlington Street East, Wigan,
Lancs. Tel 0695 27948.

10MHz traps
KW -30 aerial traps allow

trapped dipole coverage of the
10.1-10.15MHz amateur band.
The manufacturer says that a
high Q -factor is obtained by
"optimum form factor on
polystyrene".

The coil is designed to handle
2kW PEP and it weighs six
ounces. It is 5.5" long by 1.8"
diameter, and has a tensile
strength of 800 lbs. An acrylic
lacquer waterproof coating and
all -aluminium hardware help to
prevent corrosion.

A pair of KW -30 traps costs
$32. Further details from Emily
Bostock, Microwave Filter Co.,
Inc., 6743 Kinne Street, East
Syracuse, NY 13057, USA. Tel
(0101) 315-437-3953.

Double balanced
mixers

PM Electronic Services now
carries two new types of double
balanced mixer, the M-8 and
M-18, made by R&K
Laboratories, in place of the
MD108 and SL I formerly
stocked. These plug-in,
broadband mixers cover the

fi0OkHz-500MHz range (down to

DC on the IF port) with
input/output impedances of 50
ohms. They are housed in an 8
pin, 0.2 inch pin spacing
package, and can be mounted
either by plugging into miniature
relay sockets with a 0.2 X 0.2
inch grid, or by soldering directly
to the PCB.

The M-18 costs £7 inc. VAT.
The M-8, which has hermetic
sealing and more than 90dB of
radiation shielding, costs £9 inc.
VAT.

Further details from PM
Electronic Services, 2 Alexander
Drive, Heswall, Wirral,
Merseyside L61 6XT. Tel
051-342 4443.

Specialist VHF
aerials

South West Aerial Systems is
introducing a number of aerials
for the amateur VHF enthusiast,
having previously been
concerned mainly with long
distance broadcast reception.

One of the new aerials is a
crossed dipole/reflector
arrangement for satellite working
on 2m (shown in photo).

Two other aerials are
designed for the experimental
50MHz band. The NB52 is a two -
element beam covering
50-52MHz at a nominal
impedance of 50 ohms. The
NBS4 covers the full 50-54MHz
range. (75 ohm versions are also
available.)

The claimed specification for
these 50MHz arrays is: midband
gain 4.7dBd; front/back ratio
8-9dB. The boom is 4' 9" long
and 1" in diameter.

The 50MHz arrays cost
£22.75 inc. VAT and Securicor
delivery from South West Aerial
Systems, 10 Old Boundary Road,
Shaftesbury, North Dorset. Tel
0747 4370.

BOOK:
VHF/UHF Manual

The RSGB's VHF/UHF Manual
already has a reputation for
being something of a 'bible'. This
new fourth edition looks like
boosting that belief. At twice the
size of the earliest editions, this
book is stuffed solid with 528
pages of invaluable information
for the VHF/UHF experimenter.

As well as chapters on
background and theory, there are
many practical designs, often
with a choice of technologies -
for instance there are designs for
valve, transistor and power-FET
144MHz transverters. Many of
the designs have not been
published before.

The chapter titles are:
Historical perspectives;
Propagation; Tuned circuits;
Receivers; Transmitters; Inte-
grated equipment; Filters;
Antennas; Microwaves; Space
communications; Test equipment.
There is also an appendix with
data such as colour codes for
resistors and fixed
ceramic/tantalum/polyester
capacitors, charts showing the
inductance of coils and graphs
showing the characteristic
impedance of PCB tracks on
double sided boards. This
appendix also contains a wealth
of data on coaxial cables,
waveguides , coaxial connectors,
PA valves, power transistors,
double -balanced mixers, power
FETs, broadband cascade
amplifier modules and batteries.
There are also tables of wire
guages, decibels against
voltage/power ratio and dBm
against voltage (for 50 ohm and
600 ohm systems), and a table of
resistor values for 50 ohm
T-attenuators.

The VHF/UHF Manual is
available from the RSGB, Alma
House, Cranborne Road, Potters
Bar, Herts. EN6 3JW for £8.50
(£10.31 by post worldwide).

This book is excellent.
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Advertising copy dates LOSING DX?
August issue
September issue

31st May
5th July

Phone Lynn Collis on (01) 437 1002 to
discuss your copy details.
HAM RADIO TODAY the only
amateur radio magazine that you
don't have to have a degree in
electronics to decipher.

ANTENNA FAULT? Poor reports? Check FAST with an
Antenna Noise Bridge, MEASURE resonance
1-150MHz and radiation resistance 2-1000 ohms,
MORE DX, £18.60

SPEECH COMPRESSOR, make them hear you. £15.30
TIME WRONG? MSF CLOCK is ALWAYS CORRECT -

never gains or loses, SELF SETTING at switch -on, 8
digits show Date, Hours, Minutes and Seconds. also
parallel BCD (including Weekday) output for computer
etc, receives Rugby 60KHz atomic time signals, built-in
antenna, 1000Km range. TIME RIGHT, £69.60

HURRY, prices go up at end of July, each fun -to -build kit
includes all parts, printed circuit, case, by -return postage
etc, money back assurance so GET yours NOW.

CAMBRIDGE KITS
45 (GU) Old School Lane, Milton, Cambridge

THE CW/RTTY COMMUNICATIONS TERMINAL

mirrmint A.

rommermilL £381.74 inc. carriage
(Standard unot cost VAT not Included(

Forget.all those messy wires, the
MICRODOT now offers a totally
integrated communications system.

Write for full details to .

POLEMARK Ltd
Lower Gower Road

-1111111.111111.111111 Royston, Herts SG8 5EA
Tel. Royston (0763) 47874

sell11111k

STANDARD FEATURES INCLUDE
 Integral high resolution video monitor
 Professional keyboard with many special functions
 Real-time clock (constantly displayed)
 Transmit and receive both CW (morsel and RTTY

(teleprinter)
 Users callsign programmed in
 Receive CW speed tracking and display
 Self checking facility
 Char. by char. or 'page' transmission modes
 Stylish two tone metal cabinet

OPTIONAL FEATURES
Printer interface boara (Centronics compatible)

 On -board 40 column printer (12V)
 External 00 column printer (SEIKOSHA GP100A)

THE Co CENTRE
10 MERTON PARK PARADE,

KINGSTON ROAD, LONDON SW19
(JUNCT. MERTON HALL RD)

TEL 01-543 5150

LONDON'S NEWEST AND BRIGHTEST EMPORIUM
(NEW

30 foot mast
PRODUCT

telescopic
ideal for

portable use
£28.00

TRIO
YAESU-ICOM
Standard-FDK

Azden-Jaybeam
Welz-Daiwa
Tono-SMC

KDK

SLIM JIM
2 metres
70 cms

Complete with
4 metres co -ax

£8.50
Inc. P - P

INSTANT
CREDIT NOW
AVAILABLE
up to £1000

through
Lombard

Tricity

NEW
RANGE

JUST ARRIVED
Daiwa Cross

pointer meters
antenna tuners

etc.

THE NEW
G4HXZ

MORSE TAPE
Inc. 2 simulated

Morse Tests
£3.50

Inc. P P

GOOD
SELECTION
of R.S.G.B.
Publications

Now In Stock

URGENTLY
REQUIRED

Working or not
all s/hand eqpt.

Try us last
when selling

your gear

NEW
PRODUCT

23cms A.T.V.
Receive converter

just plug into
your home TV.

£29.50
Inc. P P

HB9-CV
2 element
2 metre or

70cms Beam
Now available

Mail Order
£9.50

LARGE
SELECTION
of lashing kit
Poles -Clamps
Rotators -Cable
Jaybeam-Tet

Tonna-etc.

THE
NEW SX-200N

VHF UHF Scanner
£265.00 also the

new Magnum
VHF Receiver

Lo -hi Band
£99 Inc.

THE
FULL RANGE

of the
Microwave Module

Products
Available

B
ACCESS

ETC.
MAIL AND

TELEPHONE
SERVICE
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Upgrading the

11011/2000
series of HF
transceivers

Part SMore Mods
by M.T. Healey, G3TNO

and R. Charles

The note on most KW2000s leaves a
little to be desired to the CW purists
and the example at G 3TNO was no
exception. A number of critical
reports on the note were obtained
from local and more distant stations,
including a most useful tape of the
transmission from an SWL (needless
to say, he received a QSL by
return). It became obvious from the
tape, various reports and local
monitoring that the signal suffered
from clicks on 'make', and thumps
on 'break', and that the tone had a
rather odd 'flutey' sound. Various
experiments were tried with the
usual key click/thump filter circuits,
but none really cured the problem,
so thoughts turned to an alternative
method of generating the CW
signal.

The KW2000 was tuned up into
a dummy load, and another receiver
was used to monitor the signal pro-
duced. The balanced modulator was
then temporarily unbalanced by
shorting one side of the balance
control RV14 to chassis, and the
resultant carrier monitored on the
outboard receiver; the note was
perfect. So an external power supp-

via a key to the
junction of C6 and C7, a CR net-
work being connected across the
key contacts. The monitored note
was now perfect with no trace of
click or thump. This set up perform-
ed well on the lower bands, but on
21&28MHz a severe lack of drive
was apparent, caused by the fact

Amplitude

Frequency --..- A

3kHz

B

Fig. 105 The position of the car-
rier with respect to the filter
passband. For SSB operation the
carrier frequency is normally set
to position A, some way down
the skirts of the filter response, so
that the filter passes the upper
sideband and filters out the
lower. For CW operation more
drive will be obtained if the car-
rier is moved to position B, in the
centre of the passband.

that the carrier in most SSB rigs is
set to a frequency which is about
20dB down one side of the filter
passband, as shown in Fig. 105. So a
crystal in the centre of the passband
was plugged into the socket normal-
ly occupied by the LSB carrier
crystal, and again the note was
monitored and the drive level
checked; the note was still OK and
there was now plenty of drive
available on all bands. A few local
contacts were made using this lash
up, and everyone reported a great
improvement in the transmission.

A list was now drawn up of the
requirements for a permanent
modification:
1) The ability to unbalance the
balanced modulator with the key,
without using an external power
supply.
2) The automatic switching in, in
the transmit mode only, of a carrier
crystal in the centre of the SSB filter
passband, reverting to the normal
carrier crystal on receive.

After many trials and errors the
circuit of Fig. 106 was evolved. The
advantage of this circuit, apart from
an improved CW note, is that, at the
flick of a switch (S1"), it is possible
to revert to the unmodified state;
thus the SSB performance is un-
changed, and comparison between
the modified and unmodified states
is very easy.

The operation of the circuit is as
follows. With SI set to ON, and
under key -up conditions, TR4 and
TR5 are biased off, so no voltage will
appear across R1003 or across the
coil of relay C. The sidetone
oscillator will be cut off, and with
the rig set to VOX the contacts of the
VOX relay RL4 will be open; thus
the rig will be in receive with the
CW filter switched into circuit. At
the instant of closing the key con-
tracts, TR5 is biased on, relay C is
energised and a carrier crystal in
the centre of the SSB filter passband
is switched into circuit. The
sidetone oscillator in the KW2000
will at the same time activate the
VOX circuit, putting the rig into
transmit. This will close contacts
RL4/2 and will keep TR5 biased on
via D112. This latter feature is
very important, as without it relay C
will follow the keying, and the

" Note that the switch 'Si' referred to
in this article is not the same switch
as on the original KW circuit.
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outgoing transmission will sound
like a cross between FSK and nor-
mal on/off CW! TR5 will stay biased
on during the hold -in time of the
VOX cirucit, or for as long as the rig
is held in transmit by the INT MOX
setting or by an external
send/receive switch, provided that
SI is set to the CW position. Also
under key down conditions TR4 is
biased on via D110, R1000 and
RICCI, the turn -on and turn-off
times being controlled by R1OCO,
R1001, R1002, C1000, C1001 and
C1002. These components are re-
quired to completely remove any
thumps or clicks on the signal; there
is therefore no need for further key
click filters across the key or keyer
contacts, and in fact they are
positively harmful to the operation
of this circuit.

When TR4 is biased on (key
down), a voltage is developed
across R1003 and C1002. This
voltage is fed via R1004, D112, D113
and the second pole of Si to the LF
input of the balanced modulator,
thus unbalancing it and producinga
carrier at its output. This carrier
will, of course, be fed on to the later
stages of the transmitter. The two
diodes D112 and D113 are used to
prevent any slight leakage in TR4
unbalancing the modulator, which
would, or course, produce a carrier
under key -up conditions. D114
prevents this circuit being activated
in the TUNE mode.

Variable transmitter
output power

It has been found useful to be
able to vary the output power of the
KW2000when, for example, driving
a transverter or linear amplifier. As
the rig stands there is no way of do-
ing this except by adjusting the MIC
GAIN control, which is a very
undesirable way of varying power
output, particularly at low output
levels. Although the ratio of peak
output power to the suppressed car-
rier at normal mic gain settings may
well exceed 40dB, as the mic gain is

R18

To ALC

R17

HT +

56k 2W

R19 R21

40

C19

R20

I

C17

1200

5k
5W

0/P to

M/filter

100n

Fig. 120

54 position

1

1.IRT
2 -OFF
3= ITT

IRTT

R -see text
To relay supply

(Approx 16V)

Spare water on S4
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reduced the carrier level due to
leakage round the balanced
modulator will remain the same
while the peak output power will be
reduced. Thus the effective carrier
suppression will be reduced. The
writers feel that it is best to vary the
output power after the balanced
modulator, and this can most easily
be done by varying the gain of the
transmit IF amplifier V3, which is in
any case a variable -mu valve con-
trolled by the ALC.

The simplest way of controlling
V3 without upsetting the ALC action
is to insert a variable resistor in the
cathode circuit to vary the bias. A
circuit for doing this, employing on
ly three extra components, is shown
in Fig. 120. At full gain the output
level is the same as with an un-
modified KW2000, while at
minimum gain it is possible for the
output to be reduced to below one
watt! This method leaves the mic
gain control set as for normal opera-
tion, giving the advantage that at
low power output levels the carrier
suppression is not degraded.

IRT IN USE indicator

A small but useful extra feature
has been the addition of a warning
LED to indicate that the IRT/ITT
selector switch is on. The extra swit-
ching for this is already fitted,
although left unused. There is a
spare pole on S4, which can be
wired as shown in Fig. 121. The LED
is conveniently mounted approx-
imately 11/4 " to the left of the switch.
The value of the series resistor
depends on the particular LED used
and the brightness required.

The next article, in our
September issue, will deal with the
important question of modifying the
KW2000 to cover the 10, 18 and
24MHz bands, as well as the missing
sections of the exisiting
bands.
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NEXT
MONTH

SPECIAL PROJECT SPECIAL PROJECT SPECIAL PROJECT SPECIAL PROJECT SPECIAL PROJECT SPECIAL PROJECT

VHF TO HF TRANSVERTER

* Use your 2m multimode transceiver on 20,15 and 10 metres with our new constructional add-on

* Full transmit and receive capability allows all the features of your 2m set on the HF bands. High performance linear operation

* Work the world with a VHF handitalkie

* Easy to make with a complete kit of parts available

PLUS All the regular features that you have come to expect from HAM RADIO TODAY

SLIMLINE MASTS or LATTICE TOWERS
FIXED TOWERS or MOBILE TRAILERS

THE WAY AHEAD

PORTABLE MASTS or WINDOW MOUNTING
YOU NAME IT! WE PROBABLY MAKE IT!

SOME TYPICAL DESIGN FEATURES
 VERSATILE MOUNTING, POST, WALL OR TRAILER.
 UNIQUE 15FT SECTIONS FOR MINIMUM LOWERED

HEIGHT AND EASY TRANSPORT. (CAN HELP PLANNING)
 PURPOSE DESIGNED AND ENGINEERED TO B.S.I.

STANDARDS. WIND LOADS TO CP3 CHAP V PT 2
 ROBUSTLY CONSTRUCTED IN QUALITY STEEL (TO BS

1775. BS 980. BS 4360)
 OPTIONAL HEAD UNfTS (Extra).

 WELDED BY ELECTRONICALLY CONTROLLED M.I.G. FOR
EXTRA STRENGTH TO BS 4872.

 MORE THAN 50 TYPES OF MAST OR TOWER FROM 30Fr
TO OVER 100FT.

 TELESCOPIC TILTOVER FOR EASY ACCESS.
 SAFETY LATCH TO RELIEVE CABLE.
 SIMPLE WINCH OPERATION (Single and Double).
 HOT DIP GALVANIZED FOR PROTECTION (BS 729).

A FEW POPULAR MODELS FROM OUR WIDE RANGE
SLIMLINE MAST SM30, Unobtrusive, Telescopic, Tiltover,
up to 3111. SM3OWM (Wall Mount) E230.00. SM3OPM (Post
Mounting) £241.00, Optional Reducer Tube RT1 £12.50. Rotor
Head RH1 £30.50. Ground Socket GS1 £23.50.

LATTICE TOWERS - TELESCOPIC - TILTOVER
Series 1. 32AT.AT32PM for £363.00. AT32WM £348.00
Series 2. Heavy duty 44ft AT42PM £461.50. AT42WM
£445.00. 56ft. AT52PM £599.50. AT52WM E579.00.

Prices include all winches, luffing gear, brackets, head unit
etc. As applicable. Mainland carriage (door to door), And
VAT @ 15%. Terms C.W.O. Send for details.
Prices may alter. Please allow up to 28 days for delwery.

We design - we make - we supply direct. At manufacturers prices. You get best
value and service. We offer no gimmicks. No free gifts.

Just competitive prices, quality, reliability and know how.
Don't delay send 6x9 SAE for literature.

Cal'ers welcome./Samples on display. Opening hours: Mon-Frt. 9 am -5 pm.
Sat. 9 am -12.45 pm.

ALL ALTRON PRODUCTS ARE EXCLUSIVELY MANUFACTURED IN THE U.K BY

ALLWELD ENGINEERING
UNIT 6, 232 SELSDON ROAD, SOUTH CROYDON, SURREY CR2 6PL.

Telephone.
01-680 2995 124 hr) 01-681 6734

BARCI AsTARO 

VISA
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My QTH
isn't very high...

A good take -off?
Ever dreamt of moving your house to the top of a
mountain somewhere? You might be better off on

the low ground than you think you are.
By Frank Ogden G4JST, Editor.

The houses around your QTH
might look like obstructions to
the operator, but they can serve.
to boqpt your signal by up to

There seems to be only one general
view of the optimum VHF QTH: at
the top of a hill with nothing
obstructing the view for miles. If at
all possible, it should be arranged
that the ground around slopes
gently down on all sides to the plain
way below. For preference, there
should be no trees, pylons,
buildings or anything else to break-
up the smooth contour of the land.

A QTH fitting the above
description would be a desirable
place to set up a VHF/UHF station in
one respect only, line of sight
communications. Height, pure and
simple, does not affect tropospheric
DX as much as one might imagine.

Not a perfect mirror
To understand the point, one

needs to appreciate a few of the
subtleties of VHF/UHF tropo
propagation. The sky is very much
less than a perfect mirror. The
refractive index interface which
produces DX conditions is a) not a
continuous sheet and b) a refractor
rather than a reflector. Tropo
bending occurs under inversion
conditions: dense but humid cold
air sits on top of warmer, dryer air
close to the surface of the ground.
This produces something like a
dielectric waveguide which has, on
one side, the warm air close to the
ground, and on the other, the

rarefied thin stratosphere on the
other. The conducting strand of
cold but humid air sits trapped
between the two.

This duct can carry signals for
HX and occasionally 1000s of miles
along the whole length of a weather
front. Once signals have entered
into the duct, they will not emerge
and radiate back to earth until a
local atmospheric disturbance such
as a strong thermal lets the signal
out. The graded index optical fibre
provides an excellent analogy to
tropospheric propagation. The
refractive index of the fibre alters
across its cross section such that
light entering the fibre tends to be
reflected towards the middle where
it stays for the passage down the
fibre.

If one makes a nick or a break in
optical fibre, the light floods out at
the discontinuity and scatters in all
directions. Tropo ducts behave in
precisely the same way. Even
though DX paths may exist within a
plate of tropo ducting (remember
that a tropo duct is more like an
elongated plate than a wire) you
won't necessarily gain access to it
unless your aerial is sufficiently
close to a discontinuity to fire into it.

Height no advantage

The effects of these 'holes' can
be heard during any lift. There are
large numbers of discontinuities in
the sheet, each of which has a
constantly changing characteristic.
This translates into the peaks and
fades in received signal strength.
Signals from the other side of the
country may come in at 33dB over
S9 while closer stations (or stations
further out) may produce signals at
the limits of audibility. This situation
can reverse itself in the course of a
couple of minutes.

The actual height of the station
aerial has singularly little to do with
the operator's ability to gain access
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'HOLE'

LOW REFRACTIVE INDEX STRATOSPHERE
(COLD, DRY)

HIGH REFRACTIVE INDEX
(LAYER OF COLD HUMID AIR)

LOW REFRACTIVE INDEX AIR (WARM, DRY)

GROUND

RAYS DEFRACTED
BY 'HOLE'

IRREGULARITY
IN TROPO DUCT

Fig. 1 Tropo ducting is the dominant propagation mode
during a 'lift'. The duct comprises a layer of cold damp air caught
between warm dry air near the ground and cold dry air above.

into the holes. If the aerial can 'see'
a hole in the horizon sky then the
signal will propagate into the duct,
provided that the angle of incidence
is not too great. The horizon is
viewed almost equally well at any
height. There is a slight advantage
at being high because the angle of
incidence will be a bit smaller.
Radiation tends to enter (and
emerge from) holes most effectively
when the beam is almost tangential
to the surface of the earth. However
the advantage is not worth going up
the top of a mountain for.

The great surface
waveguide

The radio horizon chart tends
to be only of limited value. OK, so
you know the height of your QTH
and that of the station with whom
you are in contact, look up the
horizon in the table and then find
out that the QSO which you have
been having for the last half an hour
is an impossibility!

Even when conditions are
completely 'flat', a half decently
equipped station (particularly in
respect of the aerial system) will
consistently achieve distances in
excess of the radio horizon
regardless of whether the location is
on a flood plain of some estuary or
other or on a hilltop. Using just 25W
of SSB each way on 2m, a colleague
and friend of mine, Pete Metcalfe
GaDcz, has been able to establish a
regular link up to Leicester from his
home in Sussex. Neither location is
particularly high - perhaps a
couple of hundred feet ASL -
although a workable QSO is
something like an 80 per cent
certainty.

All that is needed for this type of
performance is an expanse of clear
countryside before the first set of
hills or other apparent obstructions.
The aerial itself does not need to be
mounted on a massive tower either.
It simply needs to be high enough to
see across the rooftops of the near
neighbours.

The transmission mode is

SLIGHT BENDING Vt"
OF PATH DUE TO
REFRACTION

TURBULENCE IN ATMOSPHERE

'" STATION C
SCATTER TOWARDS

B

Fig. 2 The text books say that the maximum usable distance is
normally limited to the optical path A to B. However, the path A
to C will be likely, even under normal condition through
refraction and forward troposcatter. The effect is useful
on two metres and substantial on 23cm.

troposcatter, a reliance on small
local disturbances in the
atmosphere to forward scatter
signals to a distant reception site. If
you look up 'troposcatter' in the
great and wise books of reference,
they will tell you that you need
enormous power and massive
parabolic aerial to work the mode.
This is (possibly) true to achieve a
99 per cent certainty of contact but
the statement is, in the main,
bunkum.

Troposcatter works on such a
modest level because the surface of
the earth comprises one great
director system. In essence, the
undulations in the surface of the
earth and the obstructions upon it
(houses, powerlines, trees, etc)
serve to make a surface waveguide
aerial system of truly massive
proportions.

The importance of
topography

The microwave fraternity have
long been aware of surface wave -

guides. If you make an open metal
channel with sinusoidal undulations
in the bottom, it becomes possible to
propagate a wave along this
structure with virtually no loss. The
ground surface can act in the same
way. Of course, the action will not
be nearly so efficient because the
undulations are random in
comparison to the operating
wavelength. However, 'natural
selection' takes place on the weak
troposcatter wavefront. The ground
illuminated by the wavefront will be
covered with weak standing wave
nodes, some in phase with the
incoming signal, others out of
phase. Those out of phase tend to
radiate their surplus energy
isotropically, ie in all directions,
while those which are in phase 'tend
to keep on coming' re -enforcing the
original wavefront.

The precise value of this surface
waveguide gain can be more than
6dB in a good location. It is easier to
say where you won't get it than
where you will. If you are in the lee
of a hill, you won't get it. If the
ground around you slopes down
sharply before rising much higher,
ie on top of a small hill in the shadow
of a larger one. If the aerial view is
significantly obscurred by a gas
holder or block of flats. If you
happen to be situated on the side of
a hill (event near the top of high one)
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Fig. 3 The surface waveguide
effect

DOWNWARD INCIDENT WAVES ARE ACTUALLY BENT TO
FOLLOW A PATH PARALLEL TO THE TERRAIN. THIS
ENABLES A STATION TO WORK 'OVER THE TOP' OF
AN OBSTRUCTION PROVIDING THAT 1) IT IS NOT
TOO HIGH, 2) THE OBSTRUCTION IS SEVERAL
MILES AWAY

op,posite from the direction you wish
to transmit to.

The greater the operating
frequency, the greater the bending
effects. While a poorly sited station
will suffer greater signal attenuation
with a rise in operating frequency,
refractive, troposcatter and 'surface
waveguide' effects will be
enhanced. With these peculiar
characteristics it is often possible to

work more reliable DX on 70 and
2-qcm than on 2m. It is the superior
refractive effects which tend- to
make UHF operation more
interesting than 2m VHF.

Generally, the ground effect
requires about five miles of level
terrain to be useful. However, there
are large areas of the country which
fit the category. Gently sloping
ground will not constitute a barrier.

In contrast, the hills within the
mountain ranges of Wales have to
be regarded as a very poor location
with knife edge diffraction being the
only thing which could help.

The ideal location for a station
has to be on a high, wide plateau.
However, you won't be missing out
on the lifts providing that you have a
number of miles of flat ground
between you and the nearest hill. 

Intermedial Ltd.
3 Beech Avenue. Eastcctte. Ruislip. Medda HA 4 8UG Tel 01 8664641

PLL TRANSCEIVE
V. F.O.

Converts any surplus radio telephone into a con-
tinuously variable F M transceiver. Microphone
is connected to unit and a stable 2 metre F M
signal is available for driving the amplifier
stages. On receive the unit produces a locel

PRECISION LOCATORSET

With the accuracy of a computer program
(tolerance less than 5%), this map and ruler
cannot be compared with ordinary locator
maps

Ruler can be fixed at 0TH Size 30 x 4215
inches, scale 1-3 million Printed in 4 colours
on washable plastic *Metal top and bottom
strips *Approved for contests Full directions
Dispatched in sturdy cylinder E9.90

oscillator signal 10 7MHz below signal fressuencv
600KHz repeater shift Suitable for other I F

Etension for digital disptay Kit includes all
components lexc 3 %la's and varcol 8 pages
of direct,onsEl 7.1 5directions only £0 95)

XTALS 46.56MHz 46.36MHz 43.00MHz £11.50

C WO All prices incl VAT. p&p (within U K.)

TALK TO THE
WHOLE WORLD

(
Study now for the

RADIO AMATEUR'S EXAMINATION
We have had 40 years successful experience in training
men and women for the G.P.O. Transmitting licence.

FREE R.A.E. brochure without obligation from:-

I British National Radio & Electronics School I
READING, BERKS. RG1 1BR

Name
HRT/7/816 I

AddressI

L

I

BLOCK CAPS PLEASE.'
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CLUES NET
by Cyril Young, G8KHH

As of next month, we will be
changing the format of CLUB
NET.

The column is to be incorp-
orated into a new diary feature,
RADIO TOMORROW. Entries
will be limited to event, venue,
time and date. News originating
from club activities will be
published in our RADIO TODAY
column as part of the magazine's
egular news service to amateurs.

Please continue to send us
your lists of forthcoming club
events together with any news
items for wider circulation.

All material should be add-
ressed to Richard Lamont
G4DYA, Ham Radio Today,
Argus Specialist Publications, 145
Charing Cross Road, London
WC2 OE E.

A IS FOR
ABERGAVENNY

ABERGAVENNY AND NEVILL
HALL AMATEUR RADIO CLUB is
running three special event
stations, the first is on the 4th of
June at the Nevill Hall Fete: the
station's callsign is GB2NHF. The
next one is the Abergavenny
Castle special event where the
callsign will be GB4AC; this
takes place on the 24th of July to
commemorate the Year of the
Castles in Wales. The Cl'ub's third
special event station for now (I
understand there could be more!)
will be at the site of the
Abergavenny and Border Coun-
ties Show, the callsign to be used
is GB2ABC, on the 30th of July.
We wish the Club every success
in their marathon task of running
all these stations. How about some
photographs for the Club Net
from all these events? David Jones
GW3SSY, the Club's secretary,
tells me there's a lot more going
on in the Club, like on the fourth
Tuesday of each month when a
section of the Club meets to play
with the ZX81. David says they are
on the lookout for any suitable
programs or lectures on the micro
with ham radio connotations. If
you can help, contact David
GW3SSY at 2 Dalwyn House,
Llanover Road, Blaenaron,
Gwent NP4 9HY with an SAE or
phone 0495 791617. Just in case
you were wondering, they do
have normal club nights, these
are held every Thursday at 7.33
pm above Male Ward 2 at the
Penyfal Hospital. Meanwhile RAE

classes are held at the Nevill Hall
Hospital. (Both of these are in
Abergavenny.) This sound to me
like an ailing club, Hi.

A mine of information on
Satellites, whether they are used
commercially or by amateurs,
makes little difference to AMSAT-
UK. Ron Broadbent G 3AAJ
leaves few stones unturned while
compiling Oscar News. You
don't have to be into amateur
satellite communications to
appreciate the wealth of
knowledge packed into each
issue of Oscar News. If you want
to find out about all those metal
birds flying around up there, join
AMSAT-UK. Write to Ron Broad-
bent G 3AAJ at 94 Herongate
Road, Wanstead Park, London
E12 5EQ with an SAE if you want
a reply.

lust to let the BANGOR AND
DISTRICT AMATEUR RADIO
SOCIETY know that Northern
Ireland is not precluded from
Club Net, like it is from some
insurance companies. This was a
viewpoint raised in the Club
newsheet recently. The Club's
callsign is GI3XRQ and it is on
the air from the Sands Hotel,
Bangor, County Down at 8pm on
the 1st Friday of each month. It
appears that Club members and
visitors alike are getting great
satisfaction from the Club's new
70cm repeater, which came into
operation earlier in the year.
GB3UL is on the same site as the 2
metre repeater at Craigantlet.
The Club has a very neat pocket
size newsheet produced by
Stewart Mackay GI40CK, the
club's PRO. For more details of
the Club contact Stewart at 11,
Dellmount Park, Bangor, County
Down BT20 4UA including an
SAE.

BIGGIN HILL AMATEUR
RADIO CLUB hold their meetings
at 8pm in the Biggin Hill
Memorial Library, where on June
14th they hold an antenna even-
ing. On the 26th June they are
holding a foxhunt, on Tuesday
July 12th there is a talk on vintage
radios, and on the 19th July there
is a visit to a power station.

SECRET WEAPON

Mark Goodfellow G4KUQ
tells me he has just landed the job
of PRO for the BRISTOL
AMATEUR RADIO CLUB and has
taken me to task for not including
some of his previous press

releases. Sorry about this chaps,
only the Editor was propping his
desk up with your copy. (Such is
the life of a PRO.) The Bristol
Amateur Radio Club is one of the
oldest clubs in the Bristol area
and it hopes to increase its
membership this year. Hopefully,
to take advantage of the Club's
expanding facilities on both 2
metres and 70cm, they anticipate
competing using Club callsign
G3TAD in a number of contests,
hopefully using their secret
weapon in the VHF Field Day: a
10 ft diameter dish for use on
23cm. The Club meets at 7pm
every Tuesday with the 4th Tues-
day every month kept for the
Computer Club night. Details of
forthcoming events are available
from Mark G4KUQ at 99
Somerset Road, Knowle, Bristol,
BS4 2HX or by phone 0272
7160:33.

A number of interesting items
come from the spring edition of
CENTRAL SCOTLAND FM
GROUP News. One which is
causing a lot of concern to
members is the Home Office
announcement of the end of
repeater licensing. It seems that
down in England just about every
inch is covered by a repeater, but
the Home Office has forgotten
they have things called mountains
in Scotland! I hear the Govern-
ment has a large stock of
bulldozers going cheap.

ad July is a good day to be in
Dumfries. THE DUMFRIES CLUB
is holding an open day at the
Carhenholm Hotel, New Abbey
Road, Dumfries. Just a few weeks
later the Scottish Convention is to
be held at Cardonald College,
Glasgow on the 27th August.
There will also be a dinner -dance
in the Bellahouston Hotel in the
evening so bring along the YLs
and XYLs. For all the latest infor-
mation call Colin Dalziel
GMBLBC at 12 Dunure Drive,
Earnock, Hamilton ML3.

A short note fr.om John
Alldridge G6LKS, Secretary of
the CHESHAM AND DISTRICT
AMATEUR RADIO SOCIETY,
tells us that the Club meets on
every Wednesday at the Stable
Loft, Bury Farm, Pednor Road,
Chesham at 8pm, where new
members will be more than
welcome. I don't have any pro-
gramme details, so I suggest you
contact John G6LKS at 15
Whichcote Gardens, Chesham,
Bucks. I'm sure he will be only too

pleased to tell you what's going
on in the Stable Loft. Sounds like
they may have plenty of
'horsepower' to generate watts,
Hi!

LOGO

Crammed with items to
interest everyone is the CHES-
HUNT AND DISTRICT
AMATEUR RADIO CLUB Spring
Newsletter. You can even win a
fabulous prize for designing a
new badge and logo for the club.
From the newsletter I see that they
have QTH problems, or more to
the point a place in which to build
a shack, so they can have on -the -
air nights using the Club callsigns
G4ECT and G6CRC. For the time
being they have natter nights on
June 1st, 15th and 29th and an
event to be announced on June
8th, and a 2 metre portable opera-
tion on Baas Hill Common on
June 22nd. The club meets at 8pm
in the Church Room, Church
Lane, Wormley, Herts every
Wednesday. Roger Frisby
G4OAA, the Club's Secretary,
will provide any more information
required (2 West Field Road,
Hoddesdon, Herts EN11 E)/X or
0992 464795).

CHICHESTER AND
DISTRICT AMATEUR RADIO
CLUB tell me they have a meeting
on the 7th June and a barbecue on
the 16th, with another club
meeting on the 5th July. On Fri-
day 8th July they are running a
special event station GB2CHI at
Priory Park, Chichester. Sunday
17th July sees the Club taking part

in the Sussex Mobile Rally at
Brighton Race Course, where
they will all be in charge of the
bring-and-buy stall. On 21st July
there is another Club meeting,
which are held in the Green
Room, Fernleigh Centre, 40
North Street, Chichester, on the
1st and 3rd Tuesdays of each
month at 7.30pm. There is a club
net on 145.275 MHz (S11) every
Wednesday at 7pm. It would
appear from the March newsletter
that they are getting themselves
involved in the Vintage Wireless
Day at the Chalk Pits, Amberley
on the 5th June and the RNARS
Mobile Rally, HMS Mercury,
Petersfield on 12 June. The man to
contact for more information is T
Allen G4ETU at 2 Hillside, West
Stoke, Chichester or phone West
Ashling 463.
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CORBY AMATEUR RADIO
GROUP meets every Friday at the
Hightrees Scout Centre, The
Nook, Corby, Northants, where
they have a chat, followed by
QSY to the George Inn at
Weldon, for a further chat. Occa-
sionally visits are organised from
time to time, when they are not in
the George deciding on the 14'0
programme. One event they hope
to be running is a special event
station GB4CHG at the Corby
Highland gathering on 16 and
17th July. The following weekend
is Castles contest weekend, when
they will be operating another
special event station GB4RC,
from Rockingham Castle (near
Corby), on all bands. More infor-
mation from Jon Ainge G4LGZ at
the above address.

PERSEVERANCE

The sign of a good PRO is
perseverance! Simon Rodda
G4PEM is one such PRO. I sug-
gest that CORNISH RADIO CLUB
committee insists he keeps the
job! (That's fixed him for giving
me a couple of lefts to the jaw, for
not including the Club a couple
of months ago.) The Club meets
on the 1st Thursday of each month
at the SWEB Club rooms, Pool
Canbourne at 7.30pm, where on
June 2nd there is a talk on
repeaters by G3NPB and on July
17th when the Cornish Rally is to
be held at the Cambourne
Technical College. (Take note all
you Hams on holiday.) If you have
trouble in finding the site I expect
there will be a talk -in. For all the
details on the Club and the Rally,
contact Simon Rodda G4PEM at
the Cliff Hotel, Penzance, Corn-
wall TR18 2HH. Trust all is

forgiven Simon.
The CRAWLEY AMATEUR

RADIO CLUB has been kind
enough to send me a couple of
their recent newsletters. Having
been an old member of the club I
find them very interesting, but I
am racking my brains and scour-
ing through the newsletters to find
out how frequently they meet at
the Club's QTH - the Trinity
Church Hall, Ifield, Crawley. Un-
fortunately I am not able to give
you details of the forthcoming
programme for this month, but
full information is obtainable
from the clubs PRO, Al Mahabir
G4LGQ at 122 Forrester Road,
Sth Gate, Crawley Tel. Crawley
37583.

WRONG CALLSIGN

DENBY DALE (Pie Hall) AND
DISTRICT AMATEUR RADIO
SOCIETY meets at the Denby
Dale Pie Hall every Wednesday at
8pm. The Club seems to be get-
ting rather steamed up about
forthcoming rallies. On the 1st

and 15th June they have rally

SOCIETY, whose callsigns are
G4ARE and GB3EX, meet at the
scout hut, Emmanual Road, Ex-
eter at 7.30pm on the 1st and 3rd
Mondays of each month. On the
13th June they have a quiz with
Torbay ARC. On 26th June they
are going on a coach trip to the
Longleat Rally. I must admit they
look an active club and more in-
formation is available from Fran-
cis Stover, 4 College Road, Ex-
eter. I trust these details are cor-
rect but the multi -copied
newsheet was most difficult to
decipher, hence no callsigns are
given. Can we have a good copy
next time please?

FAREHAM AND DISTRICT
AMATEUR RADIO CLUB are
having a natter night on the air on
June 8th or June 15th getting
started is the subject of a talk by
G 4ITG. On 22nd June they are
back nattering on the air, and on
the 29th Andrew Sinclair tells
them about his computer. They

meetings, for their rally on June
19th, at Shelley High School
Skelmanthorpe, Huddersfield.
On 22nd June they try to find out
what went wrong or right with it.
And just for a change, on July
13th they have a lecture by
G 5RV, and on 24th July they go
rallying again to Scarborough.
With all this galloping around it's
a wonder they've had time to read
Ham Radio Today, but obviously
their Secretary did as somehow
we dropped the 'F' in his callsign
last month. Sorry about this old
man, we haven't found it lying
around, but just to put things all
square J. Clegg is G3FQH, as I'm
sure you all knew anyway.

DUDLEY AMATEUR RADIO
CLUB G4DAR meet at the Dudley
Central Library on every 2nd and
4th Tuesday at 7.45pm. For
details contact the programme
secretary, John Tisdale G4NRA,
at 12 Digby Road, Kingswinford,
West Midlands including an SAE,
or phone him on Kingswinford
278300

Photo NorthampTelegraphtonshire

None Valley Radio Club station
Evening

for 73rd anniversary
of Girl Guides

foundation day.

154FT CRANE

Re -reading the EAST LANCA-
SHIRE AMATEUR RADIO CLUB
February newsheet (the latest I

have) I'm intrigued by the last
sentence on the sheet. I quote:
"We have been promised the use
of a 154ft crane and a 50ft tower."
- The tower's OK, but how and
where are they going to use the
crane? After all, they are only go-
ing to put a Slim lim on it, Hi!
Anyway, the Club meets on the
1st Tuesday of each month at
7.30pm in the Shadsworth Leisure
Centre, Blackburn. No doubt the
man to ask about cranes, towers
and anything else to do with the
Club is Grayham Pountain
G4MWY, the Club's PRO. He can
be found at "Lynbrook", Whalley
Old Road, Billington, Blackburn,
Lancashire. Tel Whalley 2767.

EXETER AMATEUR RADIO

natter on the air again on the 6th
and 20th July. On the 13th July
G 8VOI is telling them all about
switch mode PSUs. The meeting
for July 27th is listed as HF Anten-
nas. All these meetings take place
at the Porchester Community
Centre, Westlands Grove, Por-
chester at 7.30pm. The Club
Secretary in charge of this lot is
Brian Davey G4ITG, who lives at
31 Somervell Drive, Fareham,
Hants. He is the man to contact
for more information.

FARNBOROUGH AND
DISTRICT RADIO SOCIETY will
be trying to improve on their 16th
position in last year's VHF NFD
on the 2nd/3rd of July. With that
in mind they have a VHF field day
review on June 22nd. On June 8th
G 5RV will be revealing all the
facts on HF antennas. The July
Club meetings are yet to be ar-
ranged: the Club's PRO Chris
French G 8ZAJ will advise you of
all the goodies in store. You will

find him at 26, Wood Street, Ash
Vale, Nr Aldershot, Hants. GU12
5JG. The club meets on 2nd and
4th Wednesday of each month at
7.30pm in the Railway
Enthusiasts' Club, Access Road,
Hawley Lane, Farnborough,
Hants.

POSH JUNK

The FYLDE AMATEUR
RADIO SOCIETY are holding a
posh junk sale, or as they list it, an
equipment sale on June 7th; and
on the 21st June they're logically
talking on repeaters. I am sorry I
can't give you the July pro-
gramme as I haven't heard from
them recently. But I presume
they're still holding their
meetings in the Kite Club at
Blackpool Airport on the 1st and
3rd Tuesday of each month.
Harold Fenton G8GG is the man
with all the answers, he can be
found at 5 Cromer Road, Lytham
St Ann's, Lancs. How about an
update Harold please?

I see the HASTINGS ELEC-
TRONICS AND RADIO CLUB are
holding a summer social on 15th
June in other words, they are go-
ing for a paddle along the front!
What they are getting up to for
the rest of the month is anyone's
guess, as their newsheet Vital
Spark seems to have eluded me.
I'm sure George North G2LL will
be only too pleased to give you all
the info on the club's activities.
Contact him at 7 Fontwell
Avenue, Little Common, Bexhill -
on -Sea with an SAE or phone
Cooden 4645.

This month's extractions from
QUA the quarterly magazine of
the IPSWICH RADIO CLUB con-
sists of an item we rarely think of
until it's too late - a sturdy
bench. G6CRN gives some very
sound advice on the practicalities
of engineering for the ham, in his
Ints and Tipses and how to build a
solid bench. Valves are not com-
pletely dead in East Anglia, as an
article on refurbishing valve
receivers proves, obviously writ-
ten by a man with much valve ex-
perience. As for the Club
generally on June 8th they have a
treasure hunt and barbecue. June
27th finds the Club planning their
demo station for an event at the
Suffolk Showground. On 25th
and 26th June they are operating
a demonstration station for the
Boys Brigade Centenary at the
Suffolk Showground. June 29th:
planning for VHF NFD. July
2nd/3rd finds them working hard
looking for points in the VHF NFD
Contest. The Club meets on the
second and last Wednesday of
each month in the Club Room of
the Rose and Crown, Norwich
Road, Ipswich at 8pm. The Club
Secretary is Jack Tooth G4IFF,
67 Fircroft Road, Ipswich, Suffolk
IP1 6PX phone 0473 44047.
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LEIGHTON LINSLADE
RADIO CLUB have the callsigns
G4LLR and GELRC. They hold
their meetings in room A64 at the
Vandyke Community Centre,
Vandyke Road, Leighton Buz-
zard, where on June 6th they have
a Club meeting, on 12th June they
take part in the 70 MHz contest
from a welsh mountain. 20th June
is another club meeting, 26th
June is a DF Hunt. The man in
charge of this little lot is Peter
Brazier G6JFN, and he can be
found with all the answers on the
Club at, Kingsway Farm, Miletree
Road, Heath and Reach, Leighton
Buzzard, Becis LU7 9LA or phone
Heath and Reach 270.

I guess Carol Finnis G6LKP
(the new Secretary of the MID -
WARWICKSHIRE AMATEUR
RADIO SOCIETY) is having no
problems in keeping her,
members together. The Club
meets on the 1st and 3rd Tuesday
of each month at 8pm at 61
Emscote Road, Warwick. The
next meeting is on aerial and
feeder systems by G8MWR on
June 7th, on June 21st they have
an open house meeting, all are in-
vited. As for July, I'm still waiting
for details. Carol says "New
members and SWLs are always
welcome". Drop her a line with a
SAE to 37, Stowe Drive, Southam,
Warwickshire, CV33 ONZ or ring
on Southam 4765.

As I reported last month the
NENE VALLEY RADIO CLUB
could do with some more
members, but it could be they,
like me, have a problem in find-
ing the club's QTH. Wherever
they meet on June 8th they have a
natter night, on 15th a talk on
RNIBC by G8HEV, June 22nd
another natter night, June 29th a
talk on Satellite tracking by
G3FOZ. On July 2nd the club is
running a special event station
GB4WCR at Wellingborough
Carnival Radio at Bassetts Park,
Wellingborough, Northants.
There is yet another natter night
on 6th July. Lionel Parker G 4PLJ
is the Club Secretary who will no
doubt tell us where the club
meets, he can be found at 128
Northampton Road, Welling-
borough, Northants NN8 3PJ.

From the June meeting listed
for the NEWARK AND DISTRICT
AMATEUR RADIO CLUB I

imagine they are going to grill the
VHF field day operators on their
performance and fun, I could be
wrong, but the June meeting is
straightforward enough: a DF
Foxhunt. The club meets at
7.33pm on the 1st Thursday of
each month at the Palace Theatre,
Appleton Gate, Newark.
Enquiries to Roger Hiscock
G4MDV at 17 The Green, Elston,
Nr Newark, or phone Mike Gaylor
GEiNMP on Newark 702076 dur-
ing evenings only.

POOLE AMATEUR RADIO

CLUB got the year off to a flying
start by getting rid of such mun-
dane problems as the AGM. They
meet monthly at the Poole Col-
lege, North Road, Poole. Sorry to
say there are no more details
given in the club's newsletter
"QSP". Perhaps Tony Laycock,
the Club Secretary would like to
QSP some more information
about the club and their forth-
coming programme. In the mean-
time you can make enquiries via
the weekly net on Wednesday at
8pm on 28.300MHz, or on Sun-
days at 10am on 3.615MHz, or
contact the Club's Chairman
Albert Gapper G4JYX at 8 Fern -
side Road, Poole, Dorset BH15
2QX.

Recently I have had several
contacts enquiring about QRP
operating, if I can meet a few peo-
ple interested in one small town,
then there must be a lot more in
the rest of the country. So let's see
what the G-QRP CLUB has to of-
fer. Founded in 1975, the Club is
truly world wide, having
members in 27 countries all
operating with a maximum of 5W
of RF. Sprat is the excellent
quarterly club journal received
by all members, edited by the
Rev. George Dobbs, the legen-
dary figure of the QRP world! It's
chock full of constructinal items
and news from around the world.
The club runs its own QSL
Bureau, a data sheet service,
many taken from overseas
magazines. The Club issues a
number of operating awards to
licensed operators and SWLs. To
become a member write to the
Secretary: Rev. G Dobbs G3RSV,
17 Aspen Drive, Chemsley Wood,
Birmingham 837 7QX.

RHYL AND DISTRICT
AMATEUR RADIO CLUB have an
activity night on June 9th, with a
demonstration on ATV on June
23rd. July 4th is another activity
night, two weeks later July 28th is
a DF Hunt. The club meets at the
1st Rhyl Scout HQ, Tynewydd
Road, Rhyl. If you wish to know

more, Bryan GW8DYT (on Rhyl
37284) or Paul GW 4NLD (on Rhyl
31227) will give you all the
answers.

RIPON AND DISTRICT
AMATEUR RADIO CLUB have
changed some officers after the
AGM earlier this year, the
Secretary is now Peter Fautley
GECUG, at Parkside, Thornton
Le -Street, Thirsk. (Phone Thirsk
24945.) The club continues to
meet every Thursday at the St
John Ambulance Hall, Ripon.
Meetings start at 8pm. Those re-
quiring RAE and morse instruc-
tion should arrive at 7pm. A line
to Peter G6CUG will bring a list
of future events and meetings.

SOUTH BIRMINGHAM
RADIO SOCIETY whose callsigns
are G30HM and G80HM meet on
the first Wednesday in each
month for talks and junk sales etc
at 7.45pm. Then every Thursday
is HF night with G3OHM on the
air from 7.45pm. Every Friday is
the VHF/UHF chance to be on the
air from 7.33pm. While all this is
going on, morse classes and
general nattering also takes
place, so Tim Scrimshaw G 8RG Q
tells us. He gets worked up about
all the other activities the club
performs, "It fair makes your
head spin!" All this takes place at
the West Heath Community
Association Hamstead House,
Fairfax Road, West Heath, Birm-
ingham. Tim G 8RGQ can be
found at 10Somerdale Road, Nor-
thfield, Birmingham B3J 2EG or
on 459-8312. Thanks for your few
kind words about HRT Tim.

BANGERS AND BEER

I have just received the
SOUTHDOWN AMATEUR
RADIO SOCIETY newsletter for
March from which I discover the
club meets at the Chaseley Home
for Disabled Ex -Service -men
Southcliff, Eastbourne at 8pm.
On June 6th G5CRD will talk
about North American licensing
- followed on 20th June with a

73s from Douglas Byrne

(CB 3Wtst

BUGUEIMO MARCONI conduaed
h.5 eadv expenments from Alum Bey near the

_ t- , o the Isle of Wight, England.

QRA:
34 Pellhurst Road
Ryde
Isle of Wight
P033 3BW

The Isle of Wight Tourist Board supplies local amateurs with free
QSL/ postcards like this one from Douglas Byrne G3KPO.

committee meeting - then out
into the air on July 4th with
Bangers and Beer at Butts Brow.
For more information contact
Tom Rawlance G4MVN at 18
Royal Sussex Crescent,
Eastbourne, BN20 8PD.

SPALDING AND DISTRICT
AMATEUR RADIO CLUB have a
natter night on June 10th. Their
only meeting in July in on the 8th:
this is a two metre DF Hunt star-
ting from the White Hart at
approximately 7.45pm. Now we
know why it's the only meeting of
the month, you can just see them
all staggering around in the
flower fields with their loops at
the ready! Hi. Ian Buffham
G3TMA is in charge as Club
Secretary and can be found at 45,
Grange Drive Spalding, Lincs
PE 11 2DX or on Spalding 3845.
Otherwise the club always meets
at the White Hart Hotel Market
Place Spalding.

STRATFORD UPON AVON
AND DISTRICT AMATEUR
RADIO CLUB meet in the control
tower at Bearley Radio Station,
Bearley, Nr Stratford on 2nd and
4th Monday of each month at
7.30pm, with talk in on S22. June
13th is test -your -rig night using
some very sophisticated test
equipment, June 20th a talk on
making use of OSCAR by
G8MWR. July meetings are to be
announced - probably by now
programme secretary Ian Hop-
wood G6CWK will be able to tell
you what they have planned for
those meetings, Ian can be found
at 52 St Mary's Road, Stratford
upon Avon, Warwickshire (phone
S 0 A 68PR3.)

Carrying on through their
Golden Jubilee Year THAMES
VALLEY AMATEUR RADIO
TRANSMITTERS SOCIETY will
hear Pat Hawker G 3VA talk on
clandestine radio on June 7th at
8pm in the Thames Ditton Library
meeting room, Watts Road,
Giggshill, Thames Ditton, Sur-
rey. And in the same QTH on July
5th there is a talk on HF antennas
and equipment from 1927 to 1983
by G5RV (also 8pm). On August
2nd 50 Years' History on TVARTS
by GESM. If you wish to know
more contact Julian Axe G4EHN
65 Ridgeway Place, Wimbledon,
London, SW 19 4SP or on
01-946-5669.

WAKEFIELD AND DISTRICT
RADIO SOCIETY whose callsign
is G 3WRS have on June 14th a
two metre foxhunt. July 12th is an
on the air natter night, with a car
treasure hunt on July 26th. The
club meets at Holmfield House,
Denby Dale Road, Wakefield, on
alternate Tuesdays at 8pm to
which all are welcome. The Club
Secretary is Rick Starry, G4BLT
on Wakefield 255515.

And there we arrive at the end
of the net. 73's from Cyril Young
G 8KHH
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G4JDT
HARVEY EAST LONDON HAM STORE
H. LEXTON LIMITED 191 FRANCIS ROAD LEYTON E.10

TEL 01-558 0854 TELEX 8953609 LEXTON G
01-556 1415

IC OM

1C740 HF 100W
IC720RHF 100W G C
1C730 HF 1001N
IC2K L Linea.
IC2KLPS P S U
PS15 P.S.0
PS20 P S U
AT500 A.T U
R X70 Receiver

FT 1 Gen. Coverage Tx/Rx

FT
FT 102 150W 10m -160m

980
FT 77 - NEW -
FC 102 AT.U.
FV 102 V.F.O.
SP 102 Speaker
FT 707
FP 707 P.S.U.
FC 707 AT.U.
FRG 7703 Gen Coverage Rx
FRG 7700 memory
FT 726 -- NEW - 6-20-70 IX Band)

AEA MBA RO CVV/RTTY reader (Led
Tasco CWR 600 CW/RTTY reader

4uCfc.D)CWR 610 CW/RTTY reader
Tu.h.f I

asco CWR 685 CW/RTTY reader
Imonrtor)

1699
1899
1586 00
1829 00
1211 00

£110.00
£135.00
£325 00
1475 00

£1350.00
E780.00

£1150.00
P.O.A.
5'.O A..EICA
P.O.A

£550.00
£120.00

£80.00
£310.00

£T80.00B
A

£19500

£170.00

£189.00

£789 00

COMPUTERISED ROTATOR CONTROL

We are expecting delivery in early March of a revolutionary new rotator. When under
automatic control it has several unique features including
ControlControl is handled by an 8 be CPU scanning beTyyeen directions stored
it can rotate to a specified angle in the memory
it can scan between two specified changing the origin of rotation

adjustable scanning speed
adjustable step angle and pause

duration
data can be stored arid cleared from

the memory
Manual operation is also possible

anglesy

' w
es continuously

single step3rotationdegreesgraevailable
continuous steps over a certain range
360 continuous steps
rotation to a direction stored in a

memory

COMING SOON -An interface board is under development ft will have the
following outstanding features - An RS232C I/O port that will allow the unit to
connected to a personal computer - a morse code reader - an electronic keyer.

IME3
C2E 2mti Im pottalii.
C4E iocr. Ins Portable
C25G 2rnti 25w Im
C290 2mtr 10w Ins ssli
C25I 2mtr 10v, Imkw ssti base
C451 70cm 10w fmkw sstr base
C490 70cm frn ssb mobile
CSP3 Speaker
CSMS We

l<>
F r290R with mods FM SSB
11480R 2mtr mobile FM SSB
F T780R 70cm 7 6swilt

T780R 70cm 1 6 swift
1 708 2mtr portable
1708 70cm portable

F T230 2mti FM mobile
Fr730 70cm FM mobile

DATONG
D713 Morse tutor
PC1 Gen coy conyeitei

1 Agile filter
F L2 Active filter
FL 3 Agile filter &
,,F A. nn

Shift
$1,11
FM

PIA

£169.00 Accessot ies
1199.00 CLC 1 2 3 case
£235.00 CWM9 SP Mic
£366.00 CBP2 6V pack
£525.00 CBP3 9V pack
£630.00 CBP4 empty p
£445.00 CBPS 12V pat
£39.00 CCP1 clidigt
129.00 CDC1 I2V

LC8 teat
BC30.

£265.00
£365 00
£400 00
1440 00
1195 00
1205 00
1220
P.

:1

r,ai

Act

 60 00
 75 00
E 65.00
 72 00
 37 00
E 36.00

Iter f 9 95
11 F 90 r Mount f 22.00

11C C E 800
C8 B e Ch ger

via

Manual clipper
HFC Speach dipper
40270 Indoor active ant
AD370 Outdoor active aid
RF A Wile band AMP

44 00

E 56 35
29 90

E 47 15
£ 64 40

33 92

WE L TZ
SP200 1 8 160MMZ 20 200 IKVV
SP300 18 500MMZ 20 200 I KW
SP400 130 500MMZ 520 150
SP15M 1 08 160MMZ 5 20 200
CT 150 150 400W Dummy Load
AC38 3 5 30MMZ A T U
CT300
SP45 140-470MHz 2/20/100W

TONG
2M SOW Ltne,i, amu 1 3

2M - 70W Linear amp 10
2M 100W Linear amp 10W7
 500 CW PITY Terminal

THETA 9000

£6195
E81..00
E61 95
02 00
£32.00
£59.00
£19.
£45.
E4

62
E 90
1115

£299 00
£669.00

EMLIC=BEIC1212
129 00

Kenpro KR 250
H.e,hrnann HR 250
Kenpro KR400RC
Kenpro elevation,

lib tomato,

C 44.95
f 50.00
000.00
£85.00

JE TO I JCTUATIONS IN THE EXCHANGE RATE
-` ARE SUBJECT TO ALTERATION

MO. S. KEYS
eYs 411'mph

ONNA
144 ele

2
u ze key KP100
key

210 Electronic

144 9 ele
144 9 ele cross
144 9 ele port
144 16 ele
144 13 ele port
144 17 ele

£12.00
£17.00
£30.00
£18.00
£33.00
E29.00
£35.00

ass keyE49.00
£12 95
Ell 50
£12.95

£57.00

E41.00

POWER SUPPLIES

e Lexton
20amp (Max 22amp) 185.00

Fully protected against overvolts
over current S,C protected & RF protected

Trade encluirie
and own name c provided

432 21 ele
435 21 etc ATV
144/435 9-19 ele X
1296 23 ele
432 19 ele
432 19 ele X
Power splitters &
masts in stock

126.00
£26.00
£31.00
125.00
f 18 00
£30 00

portable

14Inul H9337
HE1347
H11351

1189 00
1202 00
P 0 A

i11335C

SO22144
S0220X 144 X4
S0007 70cm

P 0 A
55 00
90 00

POA

14LSee the sew standard C5800 Multimode 25W SSB FM CW 2Mit 1359.00

General Coverage RK T X 11200 00
W HF 1675 00

HF 1540 00
£395 00
1730 00

130 1425.00
2500 2nsti 1230.00

TR7730 21111, FM £275.00
AT230 1135.00
SP230 141.00
DM801 GDO 170.00
8600 Receisei AM 558 1240.00
TR3500 70cm portable 1230.00

no 1-3W in 15-30W out 12m)
ELH 730 2-5W in 30W out 170cm)

400 Rotator for HF beams

DIAWA
RM940 Mic Intl:Red
CN620A 1KW SWH
CN1001 Auto A T U
CN2002 2KW Auto A T
CN518 2 5KW ATU
AF406 Active Filter
AF606 P L L Active Filter

DR7500X
DR 7500R
DR7600X
DR760013

145.00
£85.00
E99.00

DRESSLER
D70 70cm 350W fm 700dc in
D200 2m 300W fm 500W dc in
D200s 2m 400W fm 1kW dc in
Pre -amps
W2GAAS 150W
VV200GAAS 750W
VV200GAAS 1kW
W2 RPS S0259 )Non -switching)

NUMB§
VV7 RPS N
3SK97 sold separately for only
All of these Gasfet masthead pre -amps can be
powered by the linear or from a separate
interface. They have a signal to noise ratio of

.1%.o.7-0.9dB and a 0 2dB insertion loss. 110

E45.00
E57.00

£156.00
E228.00
1175.00
£63 00

£11300
£125 00
1163.00
£176.00

£675.00
E600.00
1690 00

145.00
E75.00
£85 00
£24.00

12600400

ilErErf.39
TB3 3 ele Triband £189.95 Q6/2M 6 ele Quad £39.10
VR3 Triband vertical £46.00 Q8/2M 8 ele Quad £44.85
DC1/WB Wide band D5/2M Dble slot fed 125.33
discone 141.40 D8/70cm Dble slot fed 125.87
LVV5/2M 5 ele 2m Yagi £14.37 8XY/70cm 8 ele cross 142.55
LW8/2M 8 ele 2m Yagi E17.82 Chimney mounting kits, poles.
5XY/2M 5 ele cross £28.17 brackets. in stock.
Q4/2M 4 ele Quad E29.32

HOXIN
GP5 2mtr
6 4DB 133.00

'
001Fd

X' '8'0 40 2O'7 XT
TX

513 5 10 ry tr
t,cal £84 00I

ALL ACCESSORIES AVAILABLE - PLUGS SKTS CO AX 2MTR COLINEAR £33.00 70CM COLINEAR £33.00

Aft PRICES INCLUDE VAT AT THE PRESENT RATE OF 15%
OPEN MOlk FRIDAY 9 00 5 30 SATURDAY 10.00-3 00 INSTANT HP FACILITY AVAILABLE

EASY ACCESS M2 M11 M1 NORTH CIRCULAR ROAD EASY PARKING
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REVIEW:
TRIO TS -930S

HF TRANSCEIVER
By Tony Bailey G3WPO

When this rig arrived for review, I had
been looking forward to the event for
some time, as the few people I had heard
who had the transceiver seemed very im-
pressed by it with such comments as
"The best rig I have laid my hands on so
far". Having had the opportunity to use
it for some time, I can now say I have
'joined the club', and am also very im-
pressed with its facilities and perfor-
mance from a user's point of view.

So, if you are thinking of buying this
box of tricks, and have around £1(300 to
spare - read on.

The review unit was a basic
transceiver, without any of the extras
available. Judging by the comments in
the manual, it is a late model which has
some extras, although whether early ver-
sions were ever available here is not
known (these 'extras' are Noise Blanker
2, Auto SWR Meter, and Full Break-in).

For the record, the additional ac-
cessories available for internal fitting
are an Automatic Antenna Tuning Unit
(AT -930), which fits in a space behind
the front right hand panel with the

necessary control switch and indicator
already present on the front panel; and a
selection of extra filters such as 500Hz
and 250Hz bandwidths for CW use.
There are a number of additional out-
board accessories designed to match the
transceiver, such as a linear amplifier
(TL -922A), station monitor, external
speaker and a 'digital world clock (for
the avid DX chaser). The unit comes well
packed with accessory plugs, but yet
again, no microphone. The mic used
was a Trio MC -50 - if you use this then
the plug has to be changed for the
special 8 -pin version needed - the cor-
rect mic is the MC -60.

A manual is supplied which ex-
plains the operation well, but it is let
down by the presentation of the circuit
diagrams (try to follow them!) and lack
of any servicing data whatsoever. Trio
could learn from Yaesu in this repect.

Basic facilties

The transceiver is all solid-state,
mains powered (no 12V input) unit with

facilities for transceive operation on all
amateur bands between 1.8 and 30MHz,
including the new 'WARC' bands. It also
functions as a general coverage receiver
between 100kHz and 30MHz, using
1MHz synthesised increments in con-
junction with the 1MHz coverage digital
VFO.

In order to prevent transmission on
other than amateur frequencies, the rig
locks out the transmit function out -of -
band. Unfortunately the WARC bands
were also locked out and on mention was
given in the handbook of how to
reinstate these. As the rig was on loan,
no attempt was made to do this, and
hence no transmission was possible on
10, 18 or 24MHz.

(NB: just as this review was being
finished, and the unit about to disap-
pear, the method of enabling the WARC
bands was found hidden inside a folded
page under Section 8 at the back of the
manual. The statement that transmission
on the WARC bands is not possible as
supplied, and that a minor wiring adjust-
ment is needed is preceded by how to do
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the adjustment! A few hours were spent
on 10MHz and 18MHz with satisfactory
results.

The ususal facilties of VOX, RIT, RF
attentuator, selectable AGC, RF pro-
cessor, full metering, noise blanker (2
actually) and a sort of passband tuning
are included. In addition, the TS -930S
is one of, I believe, only two readily
available rigs that feature full break-in
(QSK) operation on CW . Other useful
extras are variable CW bandwidth tun-
ing, CW audio filter, 100kHz calibrator
(for setting up the display), CW pitch
control, and an IF notch filter.

Modes of operation are SSB, CW,
FSK and AM. There is no FM facility
even as an add-on. The transmitter uses
a solid-state PA (2 x Motorola MRF-427
in push-pull) running at 250 watts input
on all modes except AM where it is 80
watts. The output power can be
monitored on an automatic
VSWRipower meter built into the rig.
An aerial matching unit can be correctly
adjusted using the VSWR bridge. There
is no RF output power adjustment other
than by varying the mic gain or carrier
injection.

Caution!

One point to note. The manual
warns against operating the transmitter
into a VSWR of greater than 1.5:1,
which is to be expected with a solid state
PA, and like most solid state designs,
power reduction/protection circuitry for
the final is built in if you exceed these
limits. However, an additional leaflet
comes with the manual repeating the
warning that "the power transistors
might be damaged if the final stage is
adjusted poorly" - by "final stage" it is
assumed they mean the matching to the
final stage. So it is reasonable to assume
that some rigs have been returned with
blown PAs - you have been warned -
watch the VSWR (do your initial tuning
at the lowest power possible).

Front panel

Keeping up with modern traditions,
there are some 50 controls to play with
on the front panel. However, they seem
to be sensibly arranged and proved easy
to get the hang of. Especially the fre-
quency changing arrangements - if you
have battled with the controls on an FT -
ONE, then this rig is childs' play by com-
parison.

The most impressive thing is the
pleasant off-white fluorescent 6 -digit
display, which doesn't glare like LEDs,
and shows up well in bright light. An ad-
ditional smaller display alongside the
main one shows the RIT status in
kHz/100Hz.

There is also a digital analogue
display, if such a thing is not a con-
tradiction in terms. It comprises a

fluorescent analogue type scale with a
moving red bar graphic type vertical
bar underneath which increments at
20kHz intervals, and is very useful when
tuning rapidly across the band (the VFO
also speeds up at fast knob tuning rates
so this quite easy).

Metering

A range of metering functions are
provided - processing level (in dB),
ALC level, power output (only of real
use on AM or CW), SWR (from the
automatic device provided, so no
calibration is required), PA current
(12A max) and PA voltage (nominally
28V). Plus of course S -meter on receive,
calibrated to S9+ 60dB.

Moving to the top left of the panel,
we find pushbutton switches for
VOX/MANUAL, FULL or SEMI break-in
(for CW), MONITOR ON/OFF (for
listening to your transmit audio (this one
works well), and a brightness control (2
levels) for the display, the latter being
useful at night.

Underneath these are rocker swit-
ches for SEND/RECEIVE, AUTO/THRU
(for automatic antenna matching control
if fitted, otherwise inoperative), PRO-
CESSOR ON/OFF, and NAR-
ROW/WIDE if extra filters are fitted. To
the right of these are the METER switch
and AGC control (OFF/FAST/SLOW).

The benefits of switching the AGC
off may not be immediately apparent. If
a very strong signal appears in the pass -
band when listening to a weak station, it
will activate the AGC and cause un-
wanted gain reduction. If you then turn
the RF GAIN down, until the meter
reading just starts to increase, then turn
off the AGC, you should find that the
wanted signal is then much easier to
copy.

The remaining controls on this side
are the PROCESSOR IN/OUT levels,
MIC/CARRIER level, and mode selec-
tion switch (TUNE/CWUSB/-
LSB/AM/FSK).

Frequency control

The main tuning knob is pleasant to
use with a rubber surface, and can be
spun easily (one MHz in about 5-6
seconds) for rapid QSYing - as you
spin in excess of about 5 revs per second
the VCO step rate increases. The stan-
dard tuning rate is 10kHz per revolution.
One note for any blind operators who
are considering this transceiver - there
is no way of resetting to the band edge
for reference, other than switching off
all power to the rig. Nor are there any
markings on the main tuning knob to
identify one complete revolution.

To change bands, there are two
choices. You can either select an
amateur band of interest from a set of 10
momentary push buttons, or move up or

down in 1MHz steps from the STEP
UP/DOWN buttons (these are also ac-
cessible from the mic socket). This
seems a much easier arrangement than
keying in via a keypad, unless you
prefer it.

There are in fact two VFOs (A and
B) with facilities for transfer of frequen-
cies between the two (A =B). Because of
the broadband tuning, it is possible to
instantly change from Top Band to 10
metres if you wish (always assuming that
your antenna also switches, or is a good
match on all the bands you want). Used
in conjunction with the memory
facilities, this feature could be very
helpful in contests.

Eight memories are provided, and
transferring frequencies to and from
these is just a matter of using three
pushbuttons (VFO/MEMO, M IN and MR
(recall), plus the MEMORY CHannel
switch. A further switch is provided
which allows the VFOs to be mixed for
transmit and receive, ie. you can receive
on VFO A and transmit on VFO B, or
vice -versa. Memory backup facilities are
provided by a battery, and the rig will
store all the memory and last VFO fre-
quencies until next switched on. If you
don't have the battery fitted, then you
still retain everything provided the AC
power plug is not removed.

Which reminds me - the rig comes
with a European type mains plug which
needs changing for UK use.

The remainder

An RF attenuator is provided
(0/10/20/30dB) should you need it. The
dynamic range of the TS93QS seems
good enough not to require much use of
this, even on 40 metres at night. Either
the calibration of this control, or the
S -meter is adrift however, as they do not
agree. Inserting 10dB on the attenuator
reduces the S meter by about 18 -
20dB, if it is calibrated at 6dB per
S -point as would be expected.

Noise blankers

There are two types fitted - the first
(NB 1) suppresses impulse noise such as
ignition interference, and is fairly effec-
tive. A variable blanking level control
sets the threshold for this. The other
blanker (NB2) is intended to cope with
the 'woodpecker' radar pulses and pro-
vides a longer blanking pulse (also swit-
ching in NB 1 at the same time).

NB2 is reasonably effective pro-
viding the woodpecker is fairly strong
(above about S7) which is when you
really need it. The effectiveness of this
blanking does depend on the type of
woodpecker being received, being
much better on the one pulse type than
the multiple pulse version.

Both blankers reduce the dynamic
range of the receiver considerably if ad -
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vanced above about setting 6/7, and in-
troduce lots of distortion products. Until
this was realised, one station was about
to get told he was occupying 50kHz
bandwidth on 80 metres - switching off
the blanker solved the problem!

A further row of pushbutton swit-
ches control T -F SET (allows momentary
listening on the transmit frequency when
both VFOs are in use), the IF notch filter
(claimed at better than 40dB and effec-
tive, it is very critical to tune indicating
a narrow notch), AF TUNE (selects the
AF audio filter for CW), and a DIAL
LOCK facility which disables the tuning
knob.

RIT is controlled by two of these
pushbuttons. One selects/deselects the
function by repeated pushing, and the
other is a CLEAR control. A rotary con-
trol beneath varies the RIT offset up
to ±9.9kHz maximum, a useful range
for DX-pedition split frequency working
without involving the dual VFOs. If an
RIT offset has been set, the original fre-
quency can be returned by pressing RIT
again, but the offset is held and
displayed - it can be reactivated by
pressing the control again. Pressing
CLEAR either deletes the offset from
memory, or, if RIT is active, resets to the
nominal frequency and also clears the
offset.

Further rotary controls set NOTCH
FILTER frequency, and AF and RF gain
(concentric).

Passband tuning

The remaining controls are con-
cerned with the various forms of pass -
band tuning and CW reception
facilities.

CW VBT (CW Variable Bandwidth
Tuning) allows reduction of the band-
width in theCW mode, but does not af-
fect the centre frequency. The actual
bandwidths obtainable depend on the
filter in use. The review rig came without
any CW filter as such so the SSB filter
(2.4kHz) is used. This gives control over
2.41(Hz-600Hz bandwidth. If you have a
CW filter fitted, then the control allows
500Hz-150Hz bandwidth. This control is

also effective in the AM position with the
same bandwidth control!

As it stands the CW received beat
note is around 800Hz, which suits most
people. If you want to use a different
pitch then there is a PITCH control,
which allows you to alter the pitch to suit
and varies the filters centre frequency to
match. It also adjusts the sidetone fre-
quency to be the same as that of the
received signal.

Effective only in the SSB mode are
the SSB SLOPE TUNE controls
(HIGH/LOW) arranged as two indepen-
dant concentric controls. One sets the
upper edge frequency of the filter, and
the other the lower, so that the band-
width can be set to suit the conditions.
These controls are easier to use than the
Yaesu FT -102 equivalents which are fric-
tion locked together and very stiff to
operate. Being able to set the bandwidth
with the upper and lower cutoff frequen-
cies defined is a very useful operating
aid, especially when as effective as this
version.

The back panel

Having disposed of the front, we
move to the back, via a small slider
panel on top which covers the memory
back-up battery compartment, and the
VOX controls, plus a calibrator on/off
switch.

The first thing that is very
noticeable is the presence of two cooling
fans. One is for the power supply (and
this one comes on a lot even on receive)
and the other for the PA. The later has
two speeds - the fan first comes on at a
heatsink temperature of 45°C. If you
manage to get the PA heatsink above 75
- 80°C, probably because you have in-
sufficient convection cooling, the fan
speeds up, the TX circuits are disabled,
and will only be re -enabled when the
temperature has dropped below
65-70°C.

Both fans are quiet and unobtrusive,
except when the PA one is running at
fast speed, although still acceptable and
both are guarded against prying fingers.

Along the lower rear apron, left to

MOP
right, are the SO -239 aerial connector,
an earth terminal, RX aerial switch (for
using an external receiver rather than
the TS -930S itself), and the external RX
socket (phono). Output for a transverter
is provided (no output level quoted) via
an 8 -pin DIN socket, and for external ac-
cessories such as linear amplifier via
another 8 -pin DIN.

If you have a monitor scope, you
can view the received signal waveform
via the IF OUT jack, taken just before
the product detector, and if you are go-
ing to the USA, you have the usual
phone -patch facilities. Of course, these
IN/OUT jacks also enable you to transmit
tape recordings (of the right kind!), and
take AF output from the rig for recor-
ding, SSTV, AFSK etc (at 600 ohms im-
pedance).

The remaining connectors are for
RTTY keying (low level only - not cur-
rent loop), AC power, external speaker
(3.5mm) and CW key jack (0.25"). Plus
of course a fuse (AC, 4 amps).

Construction

Externally the TS-93QS is a very im-
pressive unit to look at, finished in two-
tone grey (light case, dark panel) with a
faultless finish. The controls are all
smooth and easy to use, with no ex-
cessive pressure needed for the swit-
ches.

Internally, the standard of
workmanship is high, with most of the
circuit boards arranged on the under-
side. The PA, output filters and PSU are
on the top. Some screening of individual
sections is provided, which must help
towards eliminating sproggies, as there
are very few to be found. Some adjust-
ment points are marked in the manual,
for sidetone, monitor and buzzer levels,
Mic impedance (high or low) and notch
filter adjust).

As noted earlier, there is little ser-
vice info provided if you do want to
tackle this yourselves, but there may
possibly be another manual available.
This is akin to buying Lotus or Ferrari
and not being able to get hold of a ser-
vice manual!
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Note that the fans need lubricating
every six months or so.

Circuit

As with previous reviews, it is not
intended to do a full circuit analysis,
other than an overview, so as to leave
more space for the on -the -air results
which are hopefully of more interest to
the average reader.

The TS -930S uses a quadruple con-
version technique for receive and triple
conversion for CW, with IFs at 44.93,
8.133MHz, 455 and 100kHz, with the lat-
ter only used on receive. All received
signals are up -converted to the first if via
the VCO output, which is itself controll-
ed in 10Hz steps (and thus sounds vir-
tually continous).

The claimed dynamic range of

103:113 (two-tone, 20 metres, 500Hz
bandwidth, 0.25uV, S/N 10dB) is not
designed in by omitting RF amplification
ahead of the 1st mixer, as with the
FT -102 and others, but by using 2SK125
JFETs in a parallel RF amplifier circuit,
with similar devices in the 1st mixer,
buffer amp, and second mixer in order
to achieve high signal level handling
capability. The variable bandwidth con-
trols use two variable carrier oscillators
at 8.83 and 8.375MHz.

The notch filter works at the 100kHz
IF, with the noise blanker operation tak-
ing place at the 2nd IF (8.83MHz) - this
uses a 4 diode switch immediately ahead
of the main filters.

The RF output is solid state switched
to achieve full break-in operation on
CW, with only a few relays to be heard
for the TX lockout and attenuator swit-
ching. The PA is broadband it and the
aerial for removal of any spurious
signals. Another bank of nine bandpass
filters is used on receive ahead of the RF
amplifier.

The TS -930S on the air

The rig was used over a period of 4
weeks on most of the bands available -
both transmit and receive - except on
the WARC bands for reasons already ex-
plained. Conditions on 10 metres were
poor for the majority of the time so few
contacts were made on this band. You
will have to be very careful trying to
keep the power down on Top Band (if
you bother!). As far as the transmit side
goes, not one adverse quality report was
received, even with the processing
wound right up, although a level of
around 10dB indicated seems about
best.

The PA showed no signs of stress ex-
cept when a piece of paper had fallen
over the rear of the unit, and caused the
heatsink to overheat and bring the pro-
tection circuits into operation (at least
proving they work). The rig stays

TRIO TS -930S LAB TEST RESULTS

All tests were carried out using the equipment
in upper sideband mode

RECEIVER SECTION

Receiver sensitivity for a measured receiver SINAD
of 12dB. Voltage quoted as PD

2MHz 0.2uV
3.5MHz 0.2uV
7MHz 0 22uV
14MHz 0 22uV
21MHz 0.18u V
28MHz 0.18uV
29MHz 0.2uV

Test for dynamic range of equipment. The inter -
modulation performance was measured by connecting
two generators through a hybrid combiner. Generator
1 was set to 7.051 MHz and generator 2 to 7.101
MHz. The equipment was tuned to 7.000MHz.
The generator levels were increased until an intermod
product was observed equivalent to an S4 (2uV)
input signal.

The generator output levels required to induce this
were 14.2mV. This is equivalent to a dynamic range
of 77dB. The same test was carried out with the noise
blanker switched in. No adverse effect was noted

Susceptibility to internally generated spurious signals.

The aerial input was loaded with a 50 ohm resistive
source and the receiver tuned over its entire range
and all spurious whistles and birdies noted. All were
below AGC threshold, ie no meter indication. The
frequency given was that indicated by the display

498.5kHz
4.638MHz
4.804MHz
6.146MHz
8.370MHz
8.829MHz
9.138MHz
9.998MHz

13.634MHz
16.745MHz
18.179MHz
18.440MHz
19.998MHz
25.119M Hz
29.764MHz

The S meter calibration was checked at 7MHz

Meter reading input level dB change

S1 1 luV
S3 2 OuV
S5 3 8uV
S7 lOuV
S9 32uV
S9+20dB 280uV
59+40dB 2mV
59+60dB 18mV

TRANSMITTER SECTION

0

5

6

8

10
19
17
19

Ham International of Buck -
lands Road, Leicester supplied
the review unit

The engineering tests were car-
ried out by Redifusion Radio
Systems, Crawley, Sussex

OUR OBSERVATIONS

The practical aspect of the rev-
iew conducted by G3WPO showed
that the TS -930S performed im-
maculately. As the man said, he
almost shed a tear when it
went. I have used the equipment
myself and confirm that it is a

beautiful and desirable piece of
gear. However the lab test (con-
ducted independently and imp-
artially) showed up a discrepancy
between perceived and measured
performance.

In every electrical parameter
bar one, the machine showed
itself to Justify the praise from
those who used it. However, the
measured dynamic range fell con-
siderably short of the manu-
facturer's stated figure of 100dB.
We measured 77dB to be precise.
It is possible but doubtful that we
have made a measurement error.
The manufacturer specified his
figure at 14MHz, CW, 10dB
SINAD. We measured ours at
7MHz, SSB, 2uV intermod
product. After all, 40m at night
is where it counts. Having said
that this crucial measurement does-
n't compare well with an FT -
102 (90dB) night-time 40m op-
eration didn't show up any nasties
or even mandatory use of the
attenuator.

As I said at the beginning, the
perceived performance is flawless.

G4JST

Measurements carried out with either a single lkHz tone or two tones of 1100, 1 700Hz
Intermod products quoted as dB below each tone and harmonic products dB below fund-
amental

Frequency power intermod products (3rd, 5th order) harmonics (2nd, 3rd)

1.8MHz 105W
3.5MHz 130W
7.0MHz 130W
14 MHz 135W
18 MHz 135W
21 MHz 140W
24 MHz 140W
28 MHz 140W
29 MHz 140W

27 37
35 40
40 47
34 35
30 35
33 35
28 34
28 31

38 32

40 60
58 47
60 63
70

Blanks indicate that measurements have been limited by analyser range
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reasonably cool, even after extended
periods of operation and as noted
earlier, the cooling fans are quiet.

Tuning up is of course no problem
with the broadband PA, but a matching
unit is almost a necessity if you are using
any form of multiband antenna. All tun-
ing was done at low power (around 10
watts) before increasing to full output for
final tweaking. The presence of the
automatic VSWR meter is of con-
siderable assistance here, although I

have some doubt as to the accuracy of
the actual readings, although the null
seems OK.

On SSB, it is necessary to get the
ALC reading well up when transmitting
- if the meter is only just kicking off the
stop you will be losing a lot.of available
distortion -free power output. Several
stations commented on the noticeable in-
crease in received signal strength with
the ALC well into its allowable limits,
against a low reading, with no degrada-
tion of the signal quality, either on or off
frequency. You can use the MONITOR
facility to set up the processor level ef-
fectively and convince yourself that
things sound OK. Power output was vir-
tually constant across all the bands, the
meter indicating in excess of 100 watts.

One of the joys of this rig is for the
CW addict, as the benefits of full break-
in working level the semi -break-in
method (which this rig can also do) a
long way behind. With full QSK, it is
possible to return to receive between the
individual dots and dashes of the
transmission, allowing the other station
to break-in (just like VOX working on
SSB) or alert you to interference on the
frequency. The lack of TX/RX relays
makes this a very quiet operation and
most enjoyable in practice.

Receive

Most of the subjective evaluation of
the transceiver was done on receive, and
considering that you will spend a far
longer period receiving than transmit-
ting, it is the more important mode.

The sensitivity of the rig is such that
one need not consider any extra RF
amplification, and it is quite feasible to
operate with the attenuator in on the
lower bands without realising it.
Dynamic range appears to live up to its
claimed specification, with little sign of
any problem except on 40 metres on oc-
casions. The only untoward signs occur
when the noise blanker is in use, and the
blanking level above setting 6 or 7, when
the dynamic range is greatly reduced,
and distortion products become very ap-
parent.

Suppression of the static clicks
which abound most days using NB 1 was
effective, and this blanker was usually
left on about setting 4 most of the time.
Switching it out after a period of use
showed how effective it was.

Selectivity
Selectivity from the fitted standard

filters was excellent, and the various
passband tuning controls did their job
very effectively. The SSB controls enabl-
ed virtually any interfering signal to be
reduced or removed completely by
varying the upper and lower filter cut-off
frequencies which appear to be sharp,
and in conjunction with the deep notch
filter, anything left within the passband
of the actual signal being received could
be mostly eliminated. On CW, the VBT
control is fairly effective, but the
steepness of the skirts in the narrower
positions could have been better.
Reciprocal mixing from adjacent sta-
tions was non-existent unless the stations
themselves were wide in the first place.

The AGC coped with all signals
well, using SLOW for SSB and FAST for
CW. Attack and recovery times were
adequate with little 'pumping' on strong
signals. When an unwanted strong
signal was within the passband of a
wanted weak signal, it was necessary to
switch the AGC off, and reduce the RF
gain to allow proper reception, but this
is not a fault with the rig itself.

Good audio

The audio system is one of the best I
have heard, with no detectable distor-
tion, even at volume levels from the in-
ternal speaker way above that possible
with other rigs. You are unlikely to want
an extension speaker even in a large
room! The tone of the audio is pleasant
and not tiring, although no adjustments
such as tone control are provided.

Tuning around

One of the other little extras is a
bleeper! Well, no modern rig is com-
plete without one. This one is not too ob-
trusive, and gives a stomachable ut-
terance each time any frequency change
is made with the select buttons, the RIT
is selected or cleared, or the MEMORY
button pushed.

Using the memories and dual VFOs
is fairly easy after a few attempts, and
besides split frequency working, it
allows you to jump round bands and fre-
quencies keeping an ear on QSOs, pile-
ups etc, ready to jump in when the time
comes.

Frequency stability is excellent,
with just a slight shift during the first few
minutes after switch on, but within
specification. The 10Hz step rate of the
VFO makes you think you have con-
tinuous tuning - you can only just
detect the steps if you listen carefully.
The only slight criticism is a clicking
noise every even 2kHz as you tune rapid-
ly, more apparent on AM than any other
mode. The nicely balanced tuning
mechanism is a treat compared to some

rigs with stiff controls, and although you
can spin the dial effortlessly, it stops with
a positive action, then only needs a light
touch to get things just right.

General coverage
receive

Although I have no particular in-
terest in general Short Wave DXing, the
general coverage mode on receive
makes this rig a natural for the purpose.
You can hop around in 1MHz steps easi-
ly, using the amateur band buttons for
rapid QSY near the band you want. In-
cidentally, continual pressing the
UP/DOWN 1MHz buttons does not result
in stepping, just a continuous bleep.

On AM, many DX stations were
copied on the MW band, and the
variable selectivity sorted them out at
night with no problem. The reproduc-
tion quality of broadcast stations was
adequate, although if you want to relax
and use the RX for Radio 2, 3, or 4, you
could do with a better speaker. It will go
down to 100kHz, although the manual
says 150kHz.

For frequency checking all the
Standard Frequency and Time
Transmissions are available of course.
The receiver as supplied checked out
accurately (within the digital readout
resolution) on WWV and other transmis-
sions.

Conclusions

In my opinion there is no doubt that
this transceiver is the best to pass
through the shack so far. It is effortless to
use and importantly, very quiet in oper-
tion with no RX/TX relay clatter. It has
all the facilities you are likely to want
and these all seem to perform as re-
quired, the only possible exception be-
ing the noise blanker, and even then on-
ly when blanking level is set high.

For the CW user, it is one of only a
few rigs designed with CW in mind, and
with the addition of one of the optional
CW filters should please all but those
who don't want to pay for SSB facilities.

I would criticise the manual in terms
of lack of servicing info, but there again,
the transceiver is a complex machine,
and not suited to anything but expert
twiddling. The lack of FM facilities may
annoy some, especially if you want to use
it for VHF transverting.

Bearing in mind the warnings about
keeping the VSWR down, there appear
to be no problems on transmit, and very
few to receive.

If you want to spend the money,
then if the review sample is represen-
tative, you should be very happy with
your choice for some time to come. I
shed a tear when it had to go.
(Our thanks to Ham International for the
loan of the review sample - Ed.)
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O HAM RADIO TODAY MORSE COURSE offers the most
effective route yet to your Class A amateur licence

Professionally produced for HAM RADIO TODAY by Shirley
Hesketh G4HES and Ron Ray G3NCL, this advanced interactive
learning system makes use of the stereo cassette format to
provide tuition to the 12wpm test standard

With its carefully designed structure, we think that the
HRT MORSE COURSE is more effective than either morse
classes or electronic morse generators

Based on TWO C-60 cassettes, it offers the controlled prompting
so necessary for the initial stages of morse tuition, followed by
carefully paced test material to bring the student up to speed.
Full tuition notes are provided with the cassettes

To receive your MORSE COURSE simply send
a cheque or P10 for £11.45 (inclusive of VAT and P&P) payable
to Argus Specialist Publications Ltd, 145 Charing Cross Road,
London WC2 OEE. Mark the envelope 'HRT MORSE COURSE'.

E1000.00
INSTANT
CREDIT
AVAIL ABLE

FOR AMATEUR, PMR
AND MARINE EQUIPMENT

Advice is free-
- please ring

for famous names
ICOM. FDK. AZDEN. DAVTREND.
STANDARD. WELZ. COMMUNIQUE.
ETC. ETC. HF. VHF AND UHF.
NEW AND SECOND HAND
SALTFORD (02217) 2402.
24 HOUR ANSWERING SERVICE.
CLOSED ALL DAY MONDAYS.

Staff:- G3NXU. G3XOD. G8DPH

6 GOLF CLUB LANE, SALTFORD, BRISTOL BS18 3A A

FORTOP LTD, FIRST AND BEST
FOR FAST SCAN TV.

a

The TV? 435/R TV transceiver allows transmission and recep-
tion of 70cms Amateur TV signals. Features. 15 watts mm Peak
Synch RF output, Bandwidth limiting filter, switchable modulation
sense, video inputs and carrier frequencies. High performance
RX converter built in. Requires aerial. 12 volts power, video
source (camera etc) and stand UHF TV set to complete fast scan
Amateur TV station. £169.50 plus 12.56 P&P.

For further details please write or ring to:
FORTOP LTD, 13 Cotelaili Rood, Warrington, Stoke on Trent, tail

Ash Bank (07$ 1310) 2007

PROP A L BAILEY G3WPO 1WPO COMMUNICATIONC

KITS KITS KITS
ANNOUNCING A CW OR CW/SSB HIGH PERFORMANCE TRANSCEIVER
KIT - as currently being described in Ham Radio Today. Full OSK CW. 5 or 50
Watts, All bands, Woodpecker blanker. 12v operation etc etc. Main i.f. pcb kit
now available at £69.50 inc. Very comprehensive detail for allmodules to suit
your constructional level. Total cost for all options will be around £250, less for
CW alone. or only some bands.
HAVE YOU BUILT THE DSB8O YET? Over 100 of these little transceivers
sold - see previous ads for more details 80 or 160 Meter version now avail-
able as kits. Both at E37.45 Inc for full pcb kit with reduction drive. VFO
capacitor etc.

ACTIVE AUDIO FILTER - 7 position switchable unit for SSB and CW. Low
level AF in and out. +12v operation. Great with the DSB80/160 or the HP
Transceiver (see July Ham Radio Todayl. Full kit with rotary switch only E15.45
Inc
HF FOR VHF'era -a FIRST with a 2 metre to 20/1 5/10 metre TRANSVER-
TER KIT. To be described in August Ham Radio Today by G4DHF. Use that
expensive VHF Multimode with all its facilities as a driver with RF input from
0.3 to 10 watts at VHF. 3 watts pep output HF (of drive a linear with this to
400W) +12v operation. Complete Kit 12 pcbs) only £61.00 inc excluding con-
version crystals which are extra at £4.00 each 13 required max - state which
bands wanted from 20/15/101.
(Kit available July to coincide with article - beat the rush with an order
nowl)
2 METRE FM RECEIVER - our popular kit costs ONLY £30.65 including 520
crystal. 6 channel max. <0.2V sensitivity. Helical RF filter, 10.7MHz roofing
filter. 455kHz ceramic filter. Prewound inductors. +12v dc operation.
CAPACITY ADDON UNIT (Sept 82/May 83 RadComl - very popular unit for
turning your DFM into a Digital Capacitance meter. Kit with case only
L13.65 inc.
VHF PRESCALER - lots of these sold at only £5.49 inc for the kit including
,.asel Divide by 10 to 150MHz (usually 200MHz+12v operation.
RX130 ATU - as in Aug 82 RadCom. SWI or ORP Antenna Matching Unit. Kit
complete with case, capacitors, toroid, wire, knobs etc at £25.32 inc.
IAMBIC KEYER - ready built and cased keyer for PP3 or +12v use. Solid
state auto polarity keying. Needs a paddle such as Bencher etc. ONLY
1:20.65 inc
2 TONE OSCILLATOR - useful unit for checking out your SSB rig. Ready
built and cased. Switchable tones. priced at £18.65 inc.
ALSO - specialised equipment for the Blind - write for details.
All prices include VAT/ Post. Allow 1-4 weecs for delivery if not ex -stock, we'll
!el you know anyway if over 1 week. All kits complete including pots, wire etc
and detailed instructions. RS COMPONENTS range also available to order.
MAIL ORDER ONLY - CASH WITH ORDER. EXPORT no problem. SAE for
more details/enquiries please

20 FARNHAM AVENUE HASSOCKS WEST SUSSEX BN6 8NS
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Active SSB/CW
Those of you who have built the
DSB80 transceiver featured in the
March issue will hopefully have a
neat little transceiver with excellent
sensitivity for double sideband and
CW use. The one area where an
improvement can be made is with the
selectivity. Being direct conversion,
the receiver bandwidth is that of the
audio stages - around ±6kHz. On a
sparsely populated band this is not a
major problem, but after dark the
level of activity, both commercial
and amateur requires a means of
reducing the bandwidth to improve
copy.

The answer for a direct
conversion receiver, where
constructing a variable frequency
crystal filter is something of an
insurmountable problem, is an audio
filter. To take advantage of modern
technology an active design, rather
than passive, was chosen. This has
the constructional advantage of not
requiring any inductors, just Rs and
Cs and a few op -amps, so that size is
kept to a minimum. It requires no
alignment, and with this design, you
can switch just the bandwidths most
suited for your applications, or have
all the selectivity options switch
selectable.

The filter can be used with the
DSB80, or any other direct
conversion receiver, and is designed
to be placed immediately before the
AF power amplifier stage of the RX,
or some other suitable low-level AF
point. There is no reason why a single
IC AF amplifier could not be added
for driving a low impedance speaker
making the unit self contained. It
operates off +12V DC and consumes
about 15mA.

This project is also intended to be
used in conjunction with the HF
transceiver design started in this
issue, and will provide the main CW
selectivity for the basic transceiver.
As with the transceiver, a kit of parts
the PCB will be made available to
constructors. The assembly is not
difficult and the project is suitable for
all levels of contructor.

Circuit

The design is split into two basic

PROJECT

This switch selectable
active audio filter not
only forms part of the
Project S2 transceiver,

but can be used to
improve many other

rigs as well.
sections - that for SSB and that for
CW use.

For SSB, a bandpass
characteristic is required, with a low
cut-off point around 300Hz, below
which received audio contributes
nothing to the intelligibility of the
signal, and a high cut-off between
1.5 and 3kHz. If greater than 3kHz
you are receiving unwanted
interference and no enhancement of
the signal, while below 1.5kHz the
intelligibility suffers.

Unfortunately it is not possible to
design an active filter circuit which
can accommodate both these high
and low pass bandpass requirements
in one circuit while still maintaining
a flat passband. Hence it is necessary
to split the filtering into separate
high- and low-pass sections.

Before the active filters, a buffer
amplifier IC1 is used to isolate the
filter input proper (IC2 on) from the
AF input, as varying loading on the
input to 102 would affect the
response characteristics. A 741 op -
amp is used as an inverting amplifier,
with R6 setting the overall gain.

For most applications a unity
gain configuration would be needed
in which case R6 would be 2k2. If
some additional gain is required in
the system, the value of this can be
increased to suit. For the DSB80, this
can usefully be increased to 15k. This
will be found especially helpful
during the daytime when signals
tend to be weaker. Point C allows
direct connection to the buffer amp
output if needed without any filtering
having been introduced.

C 1 provides DC isolation from
the audio circuitry being used.

Supply rails

To avoid the need for both
positive and negative supply rails,
where the non -inverting inputs would
be taken to the negative rail, the non -
inverting inputs to all op -amps are
biased to half the positive supply rail
voltage via a resistive divider (R2/4
for IC1), creating a virtual zero
voltage at +6V, and allowing signals
to swing either side of this as though

Fig. 1 Wiring the filter into the SDB80
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filt
by Tony Bailey G3WPO

there were two supply rails at + and
-6V.

The remainder of the circuitry
utilises LF353 dual BIFET op -amps
for low noise contribution. The first
section of IC1 is configured as a high
pass filter, with a -6dB cut-off at
300Hz, which reduces all signals
below this frequency, but passes
those above virtually unattenuated.

All the filter components were
designed via a computer program to
allow selection of values close to
preferred value components. In some
cases non-standad values of
capacitors and resistors are needed,
however, to maintain the required
characteristics, and the parts list
shows how these can be synthesised
by series or parallel connection of
two other values. It is important that
the tolerances of the components are
as specified - using normal carbon
film resistors will result in inferior
performance, with non -specified cut-
off frequencies, varying gain, and
wrong Q values. The capacitors
should be 10% or better types - if
you have a capacitance meter, they
can be selected for best value.

The first of the low-pass sections

dB

30

1663 t 2 2 26 )0 34 I I

Fig. 2 Measured filter response

follows in IC2b, with a nominal -6dB
point of 2.2kHz. This will remove
most of the high frequency chatter
from a direct conversion receiver at
output D, without impairing
reproduced quality at all, and also
reduce any hiss which may have been
introduced by the receiver's IF or
early audio stages. Signals higher
than 2.2kHz are attenuated
progressively as the frequency
increases, those below are not
affected.

To reduce the bandwidth slightly
if needed to a nominal -6dB point of
2.0kHz, IC3a is cascaded with IC2b,
improving the rolloff on the high cut-
off side in the process. Audio
intelligibility will still be satisfactory
however. Further reduction in
bandwidth is by another cascaded
stage (IC3b), with a nominal cut-off of
1.5kHz. This is useful when there is a
lot of interference about, but the
received audio bandwidth is now a
little narrow and the signal may
sound restricted. With three filters
now cascaded, cut-off on the high
frequency side is very good. The
1.5kHz position is also useful for
tuning around on CW.

CW

For CW use, advantage is taken
of the SSB filtering by passing all
signals through the cascaded high -

and low-pass sections prior to the
narrowband CW filtering.

Filters for CW, with much
narrower bandwidths possible,
require a different approach to that
for SSB. There are two schools of
thought as to the type of filter
required with some people preferring
a similar type of filter to that of SSB ie.
with a narrow but flat passband, so
that some idea of activity near to the
wanted frequency can be obtained
while operating. This does have the
disadvantage that signals very close

in pitch to the wanted one cannot be
eliminated very well.

The other approach is to have a
'peeked' passband. The problem in
the past has been that to achieve very
steep slopes to the skirts, the filter has
to have a fairly high Q of around 10 or
higher, which causes the filter to
momentarily break into oscillation,
or 'ring' as signals pass through it,
with a very sharp response which can
be tiring to listen to for long periods.
This can be avoided by designing in a
low enough Q to prevent this
happening, while still maintaining
adequate stopband rejection when
using cascaded filter sections.

For the peak response sections
used here, the Q is fixed at 4.5, with
just sufficient filter gain in each stage
to overcome the loss of that stage, at
the fixed peak frequency of 800Hz.
The -3dB bandwidth for one section
is 170Hz.

The four cascaded sections of
IC4a/b and IC5a/b are each
identical (except for the input
resistor which sets the gain without
unduly affecting the peak response),
with outputs available from each
stage if required. With all four
sections in use (output J) the response
is very sharp, with very little
tendency to ring if interference pulse
are present.

Final output from the filter is
taken via C31/R40 to isolate any of
the outputs with dc voltages present
from the subsequent audio circuitry.

Contruction

The construction of the filter is
not particularly critical, either PCB
or Veroboard type layouts are
satisfactory. Leads should be kept
short and all connections to the input
and output sockets, and the switch,
must be made with screened audio
lead. The power supply used to drive
the filter needs to be well smoothed. If

Irj FLT

41Z:

:13? :FZEtoci::
L0.311cPY

°
`C°

NOTE. Dotted line from 2nd IC on left is trackside wire link

Fig. 3 Printed circuit layout for active filter - track side
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hum problems are experienced,
extra decoupling via a 100 ohm
resistor and 100µF capacitor on the
+12V line to the filter would be
needed. This extra decoupling would

also be required if the power leads
feeding the unit are very long.

If you are using the ready made
PCB, the following order of
construction is advised:

Table 1 Component list

RI, 3
R2, 4, 7, 8, 25, 26
R5, 12, 29, 40, 41, 42
R6
R9, 28, 32, 35, 38
R10

2k2 5%
27k 5%
56R 5%
2k2 5%/ 15k 5% (see text)
2k2 2%
9k1 2% (8k2 + 1k)

1 100k 2%
R13, 14, 16, 17, 18, 20, 21, 22, 24 10k2%
R15, 19, 23 20k 2%
R27 68k 2%
R30, 33, 36, 39 180k 2%
R31, 34, 37 82k2%

All resistors marked 2% should be 2% or 1% tolerance metal film types.
Those marked 5% can be 5% tolerance or better carbon film.

Cl, 2, 3, 4, 5, 10, 20, 21, 24
31, 32, 33
C6, 7, 9
C8, 12
C11
C13, 19
C14, 18
C15
C16
C17
C22, 23, 25, 26, 27, 28, 29, 30

IC1
IC2, 3, 4, 5

Also required:

10g.4/ 16V radial electrolytic
27n (22n+4n7) mylar
12n (10n+2n2) mylar
15n (10n+4n7) mylar
2n2 mylar
22n mylar
18n (10n+6n8) mylar
1n5 polystyrene
33n mylar
10n mylar

741N (8 pin DIL)
LF353N

15 lnim PCB connection pins
Screened audio cable
PCB
1 -pole 8 -way switch (if all positions used)

The PCB and complete set of parts including a rotary switch is available
from WPO Communications for £15.45 inc. VAT & p&p.

Table 2 Voltage check chart

All voltages measured with high
impedance digital voltmeter, no AF
input.

PIN ICI IC2/3/4
1 nc 6.1 nc = no

connection
2 6.1 6.1
3 6.1 6.1
4 0 0
5 nc 6.1
6 6.1 6.1
7 11.9 6.1
8 nc 12.0

1. Insert lmm PCB connection
pins through all larger pads from the
underside and solder into place.

2. Following the layout and
parts list carefully, insert and solder
all the resistors, making sure you use
metal oxide 2% types where
specified. The 9.1k resistor can be
8.2k and 1k in series (the PCB allows
for this).

3. Insert and solder all the
capacitors, keeping the bodies as
close to the board as possible. Again
several capacitors may be needed in
some places to make up the value -
these are designated 'a' and 'b' on the
layout and values are given for each
in the parts list. Make sure the
polarity of the electrolytics is correct.

4. Finally insert and solder the 4
ICs, with the pin 1 identifier correctly
placed. When soldering, be careful
not to bridge the pads.

5. Carefully inspect the PCB for
solder bridges etc, before applying
power.

No alignment is required so it
should work first time. If it doesn't, try
to isolate the stage which isn't
working first by trying each output in
turn. Then have a look at the
components to see if any values are
wrong. The voltage check chart will
be of help here, but allow for the fact
that there will be some variations due
to component tolerances.
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Fig. 4 Frequency response
of CW filter sections
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=Connection

Unlettered connection pins are earth
Active audio titter -Component layout

Fig. 5 Layout of components on PCB

Avoid mounting the unit near to
any AC mains supply or AC -carrying
leads. If you are going to use it as a
'standalone' unit with an additional
AF amplifier, the input, if driven from
the speaker or headphone output of
your receiver will need to have its
input impedance reduced - connect
a 4.7 ohm 1 or 2 watt resistor between
point A and ground.

Use with Project S2
transceiver

As mentioned earlier, the gain
can be varied by changing the value
of R6. For the HF transceiver project,
R6 should be 2.2k for unity gain. As
IC2b (the 2.2kHz low-pass section) is

somewhat superfluous with this
design which already uses a 2.2kHz
SSB filter, it can usefully have the
component values changes to the
same as IC3a (ie. C11=.022i.4F,
C12=.018µF and C13= .0015µF).
This gives an additional 2.0kHz low-
pass section in cascade which will
improve the skirt rejection still
further.

Using with the DSB80

When used with the DSB80, the
unit can be mounted behind the main
PCB with the input at the left-hand
side of the board. The switch for
SSB/CW on the transceiver was
specified as a double -pole

changeover type - this was to
accomodate the switching of this
filter. It is suggested that the 2.0kHz
bandpass output is wired for the SSB
position, and one of the H, I or I
outputs for CW, depending on your
preference.

If you want more positions
available, then a rotary switch will be
required. If the digital display of the
DSB80 is not being used then the
switch can be mounted on the front
panel (don't forget to use screened
leads), otherwise it will have to go on
the back as there isn't much room
elsewhere. The drawing shows how to
connect up the filter with the DSB80
as a two position unit only.
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Alif01111111GUIDE
AVON

6 GOLF CLUB
LANE,

SALTFORD,
BRISTOL

Tel: 02217 2402
Open Tues Sat 9am 913,6

Close Mondays

Radio Communications
Amateur P M R Mane

12 li Pf111111VWFll 0000 BRISTOL. BSS oTJ

CAMBRIDGESHIRE
WISBECH AMATEUR

RADIO 131R -.TA,
20-21 Norfolk St., \Vv

Wisbech
Tel: 0945-581099. Open: Mon -Sat 9.6
HP facilities. Part exchange welcome.

CHESHIRE

r-lAtiMitle&AGA a CO .r.irrcii
58-62 Lower Hillgate. Stockport

Tel. 061-480 4872 Open: Mon & Wed 9.6
late nights Tues & Fri 9-7pm. Sat 9-5.30.

Closed Thurs
Yaesu. Sornmerkamp. Diawa. Jaybeam. Kenpro.

Weitz, Datong

DEVON

AMATEUR EQUIPMENT
IN THE SOUTH WEST

Appointed YAESU & ICUM denim Full binge stocked
Ancillary equipment by MICf0WilVe Modules. Mittel,
ORAL. Datony eli- Aerials by Joylieitm. TET. Hy -Grain
& 0 Whip

Reg Ward (G2BSW) & Co Ltd
Axminster, EX13 SDP. Tel: 0297 33163

HAMPSHIRE

FARNBOROUGH
COMMUNICATIONS
97 Osborne Rd, North Camp,

Farnborough. Tel. 0252-518009
Open: 6 days 10-6

Yaesu, !corn, FDKs, Mosley aerials, Jaybeams,
G Whips

r

Tel. No.
Open Hrs:

Contact (Office Use Only):

FOR YOUR BUSINESS TO BE
INCLUDED, CALL

SHEILA OR JAN ON
01-437 1002

189 London Rd., North End,
Portsmouth. Tel (0705) 662145

Stockist of YAESU, TRIO. TONNA, ICOM,
FDK, JAYBEAM

Barclaycard 8 Access. HP 8 PX welcome

KENT

Thanet cm wont
Electronics
143 Recular Rd., Herne Bay

Tel. 02273-63859
Open: Mon -Fri 9-5.30, Sat 9-12.30

(Closed for lunch 1-2)

LANCASHIRE

231 Chorley Rd., Swinton
Greater Manchester.

Tel: 061-793-1010
Open. 7 days a week.

TRIO, YAESU. ICOM, GWHIP

AERIAL BOOSTERS
Trebles incoming weak signal

E111 - for VHF/FM radio; B45 - for UHF
television

Next to the set fitting. SAE for leaflets. E7
Electronic Mail Order Ltd,

62 Bridge Street, Ramsbottom, Lancs BLO
9AGH

YOUR RIG IN OUR THE YAESU EXPERTS CONSULT
HANDS G3LLL

Sales Dems & Repairs 4- Mod Kits

HOLDINGS LTD

39-41 Mincing La, Blackburn
Tel: (0254) 59595

CLOSED THURSDAYS

ISHERWOODS
ELECTRONICS
Hozier Street, Blackburn

Tel. 0254-57616
Open: Mon -Fri 9-5, Sat 10-1

An Aladdin's Cave of Components

LEICESTERSHIRE

20-28 BRAUNSTON GATE,
LEICESTER. TEL: 563293

Open: Mon -Sat 9.00am to 5.30pm

LONDON

THE CENTRE
10 MERTON PARK PARADE,

KINGSTON ROAD, SW19
Tel: 01-543 5150

Open, 6 days 9am-6pm (late night Weds until 8pml

DAVE
MICK

G8SYG
G6LHL

The Enfield Emporium
AMATEUR RADIO

Hours Mon to Sat 9-6. Late Friday 9-8. Sun mom 10-1

281 Hertford Road, Edmonton N9
Tel: 01-804 0128

lee Electronics Ltd

400 Edgware Rd, W2
Tel: 01-723 5521

Open Mon -Fri 9.30-5 30
Thurs 9 30-1pm

THE MARINE ELECTRONIC CO LTD
1-4 Swan Mead, SE1 4SY. Tel 01-237 3474

Open: Mon -Fri 10am-5pm
Communications Equipment for the

Professional and Enthusiast
Callers by appointment only

Please include my business details in the next available issue of Ham Radio Today

Business Name:
#4111

MIN

Address: II 0°°N°
am 10

Post to: Emporium Guide, Ham Radio Today, 146 Charing Cross Rd., London WC2H OEE
L.
70
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11111%1111.1611111E
W. MIDLANDS

DEWSBURY ELECTRONICS +

176 Lower High St, STOURBRIDGE
Tel: (0384) 390063

Open: 9.30-5.15.Closed Thurs. Et Sun.
ACCESS/BARCLAYCARD

HEWARD'S HOME
STORES LTD. (Est. 1963)
822/4 Kingstanding Rd., Birmingham

544 9RT. Tel. 021-354 2083
G4RJM with 38 years in The Radio Trade

Ham Equipment urgently wanted'
Open: Mon -Sat 9-8

NORFOLK

Eastern Communications

:4 \36 Cattle tlarket Street
AI/Rif/Cif

OMNI: MOM - SAT1040 - .0. N0603)667189667189/
MAIL ORDER

ic Om]

SCOTLAND

AXDON
32 Athol! Street, Perth

Tel. 0738-23753. Open: 8 days
ICOM, TONA, TONG. RSGB Books. Maps

log books. Full range of components
Mail order available - send for price list.

JAYCEE ELECTRONICS
JOHN GM3OPW
20 Woodside Way. Glenrothes, Fife KV75DFi

Tel: 0692 758982
Open Tues-Sat 9-5

andlny secondhand Itawpment m stock Full range of TRIO
goodies Jaybeam - Microwave Nodules - EAR

SUSSEX
s°u'"Dc`:':\ 40 TERMINUS RD (oPP.

EASTBOURNE Railway
Tel:103231 633351 Stn.)

Open: Mon -Sat 10-6 (Closed Tues)
Stockists of: Yaesu, Trio, Tonna, FDK etc +
secondhand and es -Government equipment in

stock

Pit) 010

P nifi ELECTRONICP.  SERVICES
2 ALEXANDER DRIVE. HESWALL, WIRRAL, MERSEYSIDE. L61 6XT

Telephone, 051-342 4443. Telex: 627371

PRICES EXCLUDE VAT-U.K. CUSTOMERS PLEASE ADD 15% VAT

CRYSTALS MANUFACTURED TO ORDER TO AMATEUR SPECIFICATION
6 to 9.999khz HC13r U
10 to 19.99kHz HC13 U
20 to 29.99kHz HC13 U

E32.80
E31.0

123.08

1.5 to 2.59MHz (fund) HC6. U
2.6 to 21 MHz (fund) HC6 /U
3.4 to 3.99MHz (fund) HC18 & 25/U

£5.36
E4.87
[6.75

30 to 59.99kHz 14C13 U £21.73 4 to 5.99MHz (fund) HC18 & 25/U E5.36
60 to 79.99kHz HC13 U E15.69 6 to 21MHz (fund) HC6, 18 & 25/U £4.87
80 to 99.99kHz HC13, U (13.08 21 to 25MHz (fund) HC6, 18 & 25/U 17.31
100 to 149.9kHz HC13 U E11.32 25 to 28MHz (fund) HC6. 18 & 25,'U f9.00
150 to 159.9kHz HC6 U E11.32 18 to 63MHz 13 71 HC6. 18 Ef 25/U E4.87
160 to 399.9kHz £7.83 60 to 105MHz 15 0,T1 HC6, 18 & 25/U E5.61
400 to 499.9kHz HC6 U E7.00 105 to 125MHz 15 0, 1.1 HCI8 Et 25 E8.44
500 to 799 .9 k Hz HC6 U E7.83 125 to 147MHz 17 0/71 HC18 & 25/U E11.25
800 to 999.9kHz HC6 'U (11.01 147 to 175MHz 19 0'71 HC18 & 25/U £12.66
1.0 to 1.499MHz HC6. U 171.25 175 to 250MHz 19 0/71 HC18 & 25/U £13.50
TOLERANCES: Up to 800kHz - Total tolerances = 100pm 0°C to + 70°C

Over 800kHz Adj. tot. = 20ppm, Temp. tol 30ppm - 10°C to +60°C
Unless otherwise specified fundamentals will be supplied to 30pf circuit conditions and
overtones to series resonance.
DELIVERY: 1MHz to 105MHz 4.6 weeks, other frequencies 6.8 weeks. Prices shown are
for "one off" to our standard amateur specifications, closer tolerances are available. Please send
us details of your requirements.

COMMERCIAL AND PROFESSIONAL CRYSTALS
NEW FASTER SERVICE

We are now supplying crystals to most commercial and MIL specifications in the range 1MHz to
60MHz, ordered in small quantities. within 2; weeks AT NO EXTRA CHARGE. We also have an
even faster EXPRESS SERVICE for that very urgent order. We can also supply crystals for
commercial applications e.g. Microprocessor, TV etc at very competitive prices. Let us know your
needs and we will send a quote by return, alternatively telephone or telex our Sales Engineer
Mr Norcliffe who is normally available in the office for technical enquiries between 4.30 and
6 30 p.m.

DOUBLE BALANCED MIXER
We are now stocking two new double balanced mixers which are pin compatible with both the
M0108 we used to stock and also the SBL 1. but have much superior specifications covering
500kHz. to 500MHz. The M8 is hermetically sealed @ E7.83
The M18 is non -hermetically sealed @ E6.09

4 METRE, 2 METRE AND 7 CENTIMETRE STOCK CRYSTALS
We stock crystals for 70 26MHz on dm On 2m we stock RO thru R8 and S18 thru 924. For 70cm
we have RBO thru RBI 5 plus SUS. SU18 & SU20. For lull details of the above stock crystals plus
details of our Converter. Marker and Alternative IF crystals, crystal sockets and our AERIAL
RANGE see April, 1983 Radio Communication, page 294 or send SAE to the above address.

TYNE 8- WEAR

ADI'mva 1=1 LYtTWO NICS "Awe
Omer °MOM]. hoth

129 Chillingham Rd, Newcastle-upon-Tyne
Tel: 0632 761002

Open: Tues-Sat 10am-6pm

YORKSHIRE
4 Cross Church St, Huddersfield Tel:

Open 6 days 9-5.30. 0484 20774

[11.11

Closed Weds. Thurs 9am-80m
G4MH Mini Beam

Always a good selector, of new & 2nd nand equipment o stock'

Amateur Radio Shop

0/SCOVIER THE WORLD WITH AMATELR RADIO FROM

L=4`.';VT'"""*"%'52"`- = Ihe PROMSSIOSIALS' °P"1,. -
coo -oar

o- oar

TRIO ICOM YAESU
UFOS AMATEUR RADIO Met ORDERe Mnvor.f DEM OPEN NON -Fe,
60 CREME ROAD MF An1.10011/051. Map If , awn. I In. - I,.
OPFIMSI-I MADE RAIE:3 LAP PRODUCTS

MAIL ORDER PROTECTION SCHEME
If you order goods from Mail Order Advertisers in this
magazine and pay by post in advance of delivery, this
publication will consider you for compensation if the
advertiser should become insolvent or bankrupt,
provided:

1. You have not received the goods or had your money
returned; and

2. You write to the publisher of this publication explain-
ing the position not earlier than 28 days from the day
you sent your order and not later than 2 months from
that day.

Please do not wait until the last moment to inform us.
When you write, we will tell you how to make your claim
and what evidence of payment is required.
We guarantee to meet claims from readers made in
accordance with the above procedure as soon as
possible after the advertiser has been declared bankrupt
or insolvent to a limit of £1,800 per annum for any one
advertiser, so affected, and up to £5,400 p.a. in respect of
all insolvent advertisers. Claims may be paid for higher
amounts, or when the above procedures have not been
complied with, at the discretion of this publication, but
we do not guarantee to do so in view of the need to set
some limit to this commitment and to learn quickly of
reader's difficulties.
This guarantee covers only advance payment sent in
direct response to an advertisement in this magazine
(not, for example, payments made in response to cata-
logues, etc, received as a result of answering such

advertisements):

CLASSIFIED ADVERTISEMENTS ARE EXCLUDED.
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HAM RADIO TODAY CLASSIFIED
Lineage:
30p per word (minimum 15 words)
Semi Display: (minimum 2 cms)
£5.50 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)

FOR SALE

LIST -A -RIG
The daily advertiser for all amateur radio enthusiasts.
For your free copy simply send two first class postage
stamps to List -A -Rig (HR), 65 Cecil Avenue,
Hornchurch, Essex.

G3 RCQ ELECTRONICS
Amateur radio equipment bought, sold, exchanged.
Tel: Hornchurch 55733, evenings 6/9 pm and
weekends.

2 METER SSB Transceivers
from £138. Full range includ-
ing ICOM, TRIO, YAESU,
ASDEN, ETC. Credit facilities.
Guilford CB, 0483 574434
YAESU CPU -2500R TRANS-
CEIVER with keyboard Mic and
C.P.V. GP -144W Aerial, SWR/
Power Meter for 2 meters. All
new never used £300. Thirsk
24986.

KITS

SUSSEX MOBILE RALLY. A
day by the sea with the family
for £1. Brighton Raceground.
17th July. 10.30 am - 5.00 prn.
Free Car Parking. Good cater-
ing under cover.

01-437 1002
EXT 204
Send your requirements to:
Julie Bates.
ASP Ltd.,
145 Charing Cross Road,
London WC2H OEF

CARDS, STICKERS, BADGES

FED UP with being mistaken
for "Rubber Duck?" Our two
colour plastic car stickers say
"No, it's not CB. it's amateur
radio!" 60p plus 15p P&P, R.C.
Davis, 21 Denton Drive,
Brighton, BN1 8LR

LISTENER & OSL CARDS
Quality printing on Coloured and
White Gloss Card at competitve
prices. SAE for samples S.M.
Tatham "Woodside", Orchard
Way, Fontwell, Arundell, West
Sussex.

FOR ALL YOUR
CLASSIFIED

REQUIREMENTS
PHONE

ASP LTD
01 437 1002 extn 204

ENGRAVED LAPEL BADGES
Lapel badges with electrically welded
safety clip, most Colours available,
Example: Club Badge. club name, per-
sonal name. callsign, with or without
RSGB logo - 1 to 10 badges 85p
each. 10 and above 80p each inc P&P.
Please use block capitals for all orders,
cash with order, orders dispatched by
return first class post.
Club Secretaries please send for sample

DARFIELD ENGRAVING SERVICES
39 Cliff Road, Garfield. Barnsley,

S. Yorks S73 9HR
Tel: Barnsley (0226) 752106

CALL SIGN LABEL BADGES
professionally engraved, by re-
turn of post. £1.50 cash with
order (state name & call sign)
Aylmer -Kelly - H, 2 Pickwick
Road, CORSHAM, Wilts., SN13
9 BJ.

ANTENNA

ANTENNES TONNA (F9FT)
YOUR NUMBER ONE CHOICE FOR 6m, 2m, 70, 24 & 23cm ANTENNAS

50MHz
5 element'
144MHz
4 element
9 element fined
9 element portable
9 element crossed'
13 element portable
NEW 17 element fixed
435MHz
19 element
19 element crossed'
21 element 432MHz
21 element ATV
144/435MHz
Oscar Special
9 E. 19 element'

E31.74Ie)

E13.011e)
E15.44(e)
E17.46(a)
128.52ia)
127.211al
E35.19Ial

[18.141M
E30.05(a)
126.001e1
E26.00(e)

1250MHz or 1296MHz
23 element E25.90(b1
4 n 23 element antennas - power spatter - stacking
frame 040.1301.1
Telescopic Portable Masts
4 . t m £15.961al 3 x 2m 09.15(a)
4 s 2m C29.751e1
ANDREW HELIAX LDF4-50 COAXIAL CABLE
Attenuation per 10011 144MHz - 0 8dB
435MHz -- 1.6dB. 1296MHz - 2.9dB
£3.20 per metrele) 'N' type connectors for LDF4-50
male or female E10.35

MICROWAVE MODULES - ROTATORS
COAXIAL CABLES ETC.
POWER SPLITTERS AVAILABLE FOR 2. OR 4

E30.051a1 ANTENNAS
'Denotes 50(1 ONLY - all others 509 OR 7511

PLEASE ADD CARRIAGE AS SHOWN la) £4.00: lb) E1.80.
Terms:Cash with order. ACCESS - VISA - telephone your card number. ALL PRICES
INCLUDE VAT AT 15%. For full specification of our range send 30p for Catalogue.

Callers welcome, but by telephone appointment only please

RAN DAM ELECTRONICS (H)
12 CONDUIT ROAD. ABINGDON. OXON OX14 1DB Tel 102351 23080 124 hours)

Ant Products, All Saints
Industrial Estate, Baghill
Lane, Pontefract, West York-
shire. Telephone 0977

700949
AMATEUR ANTENNA

Silver 7070 cms 16 dbd
Gain Beam E31.95
Tiger LY6 9 dbd
2 Meter Beam £12.95
Tiger LY8 11 dbd
2 Meter Beam £19.50
Tiger LY10 14 dbd
2 Meter Beam E32.95

TWO YEAR GUARANTEE ON ABOVE
ZL12 Mk 213 dbd
Gain Beam Antenna E32.95
ZL8 Mk 2 9 dbd
Gain 5.-7- Long Boom £19.95

ALL ABOVE HAVE STAINLESS STEEL
PARASITIC ELEMENTS

Norcone 512 Wide Band
Discone Antenna £25.95
Securicor Delivery
(Extra) E4.00
Send cheque or money order today, made
payable to Ant Products or write enclosing

S.A.E. for full details.

30 FOOT STEEL and alloy masts
tillover £100 For details P.O. Box
16, Redruth, Cornwall.

RESTRICTED SPACE HF OTH's.

A G2DYM UNI-POLE
WILL BE YOUR ANSWER, TX

OR SWL
DATA SHEETS LARGE SAE,

AERIAL GUIDE 75p
Callers Welcome
Tel: 03986-215

G2DYM,
UPLOWMAN

TIVERTON, DEVON

Phone ASP
Classified

01-437-1002

AMTR0111Cf
iTONHItlUI,I

NEW AMATEUR RADIO SPECIALIST IN KENT

BUY BRITISH IN JULY
JAYBEAM appointed dealer.
H.F. 4m, 2 m, 70cm, 23 cm OMNI. Beams, lashings and domestic T.V. antennas. Full range in stock.
B.N.O.S. appointed dealer
6amp, 12 amp, 25 amp, 40 amp P.S.U.'s 1/100, 3/100, 10/100 linears.
FORTOP appointed dealer
70 cm TV -UP Convertor, Video Demodulator, TV TX, TV TX/TR, 3/20w linear. 300Mw/20w linear.
DRAE appointed dealer
V.H.F. wave meter. Morse tutor, 4 amp. 6 amp, 12 amp, 24 amp P.S.U.'s. DC convertor.
ZENITH
Speech Processor. 29MHz LCL FM mobile 29.310 to 29.700 in 10kc steps with 100kc repeater shift. 5w output £55.

APPOINTED AGENTS FOR
FDK., AZDEN, ICOM, DATONG, ADONIS, WELZ, R.S.G.B. BOOKS.

Come in and see what we have to offer Open to 7 pm Friday Closed Monday
FINANCE AVAILABLE WRITE FOR DETAILS

Spend £20 or more on British made
goods and get a FREE Station Log

8 TOLLGATE BUILDINGS. HADLOW ROAD. TON BRIDGE. Telephone: Tonbridge (0732) 361850
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APPOINTMENTS WANTED

WOOD & DOUGLAS
NEW PRODUCTS for the new exhibition season

from our new factory facility

144LIN25B 25W VHF LINEAR -A single stage higher power ver-
sion of our popular 144LIN1OB designed for the 2-3W output level
FM or SSB equipments. The board retains thestraight through mode
in receive or when the power supply is disconnected and fits neatly
into a small diecast box. Ideal for the FT290.
Price details: £29.95 in kit : £40.25 as an assembled module.
6RX2 6M CONVERTER - You may not be one of the privileged 40
but you can at least listen on this compact high pert ormance conver-
ter for 6M. It allows reception on the 2M band. The board has options
for local oscillator output and r.f. gain adjustment.
Price details: £19.95 in kit : £27.80 as an assembled module.
MPA2 MICROPHONE PRE-AMLIFIER -A buffered output ver-
sion of the MPA1. The board will now interface with low input
impedence equipment without degrading the response.
Price details: £3.45 in kit : £5.95 as an assembled module.
TVMOD1 Ch 36 MODULATOR - An alternative imported UHF
modulators giving adjustable frequency over the range 400 to 600
MHz. This enables system checks at 70 cms or directly into your TV
set in Band IV. The board has video gain and modulation preset
adjustable. The output oscillator runs at 200-300 MHz so it could be
adapted to Band III.
Price details: £6.95 in kit form : £10.15 as an assembled module.

When you purchase one of our products you are guaranteed success
because we offer full back up and servicing on any item no matter
now small. The confidence we have in the product is reflected in the
range available and the low service return rate incurred.
Why not trya kit today? We accept credit cards or written orders direct
to our industrial premises or at rallies and exhibitions throughout the
season. Enjoy your hobby more by building your next rig or
accessory.

UNIT 13
YOUNG INDUSTRIAL ESTATE
ALDERMASTON
READING RG7 4P0.
TELEPHONE: (07356) 5324.

RTTY TERMINAL UNITS for
computer interface P.C.B.s,
wired modules, boxed units,
modern active filter design.
Excellent for BBC computer.
SAE: J. Melvin, 2 Salters Court,
Gosforth, Newcastle, Tyne &
Wear. 0632 843028

PUBLICATIONS

AVIATION FREQUENCIES
Throughout Europe

As used by BA and other major
Airlines

384 Pages £5.75 Inc p&p
Order by phone. Access and Visa

welcome.
Other lists available.

AOS (HRT) West London
Building,

White Waltham Aerodrome,
Maidenhead SL6 3NJ
Tel: (0828 82) 5362

RADIO DIRECTORY - the
definitive guide to European
radio in English. Schedules,
staff frequencies etc for over
100 stations. Also available TV
Directory £6.00 each both
£9.00. Dept 50, Hamilton
House Publishing, Creaton,
Northampton. Phone 060 124
612. Access/Visa welcome.

READERS SEARCH OUR
COLUMNS TO BUY YOUR

PRODUCTS
PHONE

01 437 1002
NOW!

WANTED
All types of marine. electronic. radio
and radar equipment. The Marine
Electronic Co. Ltd. 1-4 Swan Mead.
London SE I 4SY. Tel 01-237-3474
Open Mon -Fri. I Oam-Spm. Callers by
appointment only.

HAM EQUIPMENT URGENT-
LY WANTED! Heward's Home
Stores Ltd (est. 1963). 822/4
Kingstanding Rd., Birmingham
B44 9RT. Tel: 021-354-2083.
G4RJM.

COURSES

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. JX1,
Tuition House, London SW19 4DS.
Tel: 10-947 7272 (9am-5pm) or
use our 24 hr Recordacall Service:
01-946 1102 quoting Dept. JX2.

HELP ME get through the
night (RAE). Living in
Southend, would appreciate
tuition. Tel (0702) 546060

NEW!! Scientifically prepared
five-day courses to get you
through the R.A.E. examina-
tion: 01-346-8597.

COMPONENTS

CRYSTALS FOR 2 METRES
STOCK CRYSTALS

1.96FOR ONE CRYSTAL
TX CRYSTALS RX CRYSTALS

QUARTZ CRYSTALS

74WHEN 2OR MORE PURCHASED
CHANNELS IN STOCK

HC6/U 4 6 8 MHz 3CPF
HC25/U 12MHz 306 4CPF
FICFSU 18MHz 256

44 MHz SERIES RES
44MHz SERIES RES
1415MHz 206 30PF

ROTORT, S11.52070 S23
ROTOR), 5870523
R070117. 5870523

 METRE CRYSTALS FOR 7025w HC6fU AT E225sach
TX 8.782[0 RX 29.780) 6 74866
70071E CRYSTALS ESCOpe e. 12 50 each
For Pye PEI PF26 PF7Osenes Wood Ts Clougnis and F DK Muni un
SUE114312 RBOR82R134R86R1310R811R813R814R815
ALSO n HCCYU 8 02772 and SU22 to W15U 113 5484 6 11 7458
CONVERTER CRYSTALS IN HC111/U AT I285 sees
22.000 33 666 700170 96.000. 101 500 116 000
FREQUENCY STANDARDS CZ 75 each
IN HC13 10)kHz

HCEVU MHz 1000,Hz 3 50MHz 5 00AHz 1003M Hz 10 700 Metz
HC1134.1 10C0MI: 7 COAHz 10 7014+4: 48 CONN, 102 0014Hz

TONESURST, I F MPU CRYSTALS P4 HC 18 [2 25 EACH
71e8 MI1, Ike 1780kHz Tonel 10 245MHz for 10 71F l
3 2768 4000 506888
YAESU CRYSTALS foe FT 101's FT901. etc [4.00 sects
Many available ex stock IA 1st o evadable on request pile send 5 A E

A stomped addressed envelope with ALL erquiren please

9uartSLab MARKETING LTD

MADE TO ORDER CRYSTALS
FUNDAMENTALS OVERTONES

FREQUENCY RANGE PLACE FREQUENCY RANGE PRICE
6 TO 33iHz C2300 3d OVT 21 OD TO 65 OCMHz 14 55

30 TO 83,11, (1500 5th OVT 60 00 TO 110 CMH: f 5 10
80 TO 159ttlz C1093 se, ovr 110170 TO 125 CMHz f 7 OD

160 TO 99E1Hz C700 Eth 7111 125 00 TO 19)(31.4Hz f 8 (X)
1 TO 15tH, (10 75 9M OVT 15000 TO 2500:MHz 19 50

15 TO 2 5MHz (500
25 TO 4 CMHz C475 DELIVERY 20 TO 125 OV1Hz 2 T03 weeks

4 TO 21M11( C456 I 0 TO 204H, 3 TO 4 weeks
21 TO 294Ht C650 Other frequencies 6TO 8 weeks
25 TO 30MHz f 8 50

Unless othenvese requested fundamentals wu be suppled fol 31:44 toad upacrance and overtones Mt serves
resonant operate°.
HOLDERS PLEASE SPECIFY WHEN ORDERING else HC25U supplied for X TLS above 3141-1,
HC13U 6 201142 HCCYU 6 Hc33u 170,U, 170MH/ MC IEVU 6 HC25/U 2 25014Hr
DISCOUNTS Puce on applocatron for 10. ,Nuts to same frequency spec a lark purchases of mimed frequencies
We supply .tab for use n U K repeaters
COMMERCIAL CRYSTALS Avertable on last doyen', and at competitive prices Please send Icy 1st stating interests
EMERGENCY SERVICE to XTALS 1 to 125MHz Add the surcharge for each X TAL Days refer to ...dreg days
4 days  C12. 6 days  C7 8 clays  (5, 13 days  (3
CRYSTAL SOCKETS HC66 HC25 [0.20 arch MINIMUM ORDER CHARGE Cl 50
TERMS Cash with order post Inc to U K Er 'emend Cheques Et PO sin OSL LTD

ALL PRICES ARE EX. VAT. PLEASE ADD 15%
P.O. Best TR
Erith
Kent OAS ILK

Telephone 01-66049a9 2414. Arrakine Ends 103224130630
Tabu 6613271GECOMS G lArteason QUARTSIABI

COPPER AERIAL WIRE 14 swg
hard drawn, 70' coils, £5.50, 140'
£8.90 inc postage. T.M.P. Elec-
tronic Supplies, Unit 27, Pinfold
Workshops, Pinfold Lane, Buc-
kley, Clwyd, N. Wales SH7 3PL
Telephone: Buckley (0244)
549563

AERIAL WIRE Hard Drawn Cop-
per 140ft 14SWG £6.90, 50 met-
res 16 SWG £5.90 including
postage. S.M. Tatham, 1 Orchard
Way Fontwell, Arundell, West
Sussex.

VALVES

VALVES VALVES VALVES
The following valves in matched pairs 6JS6/C 6KD6, 6JB6/A
6HF5 6146A 6146B YES the 6JS6/C is Japanese and works in
the FT101. Most amateur radio valves including difficult to
obtain EX STOCK. Quotations without obligation. If we don't
stock your type we may be able to import for you. Please enquire.
Remember, over 200 types EX STOCK. Phone for assistance re
types suitable for your equipment. USA and Jap manufacture of
popular types available.
Don't Delay PhoneToday045756114G4A2M. Free Postage
with this advertisement.
Wilson Peel Cottage, Lees Road, Mossley, Tameside, Man-
chester.
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CLUBS

Caroline Movement
Subscribe to our bi-monthly
magazine. For all the latest free
radio news. Send £3.00 sub-
scription or SAE for further
details to: Caroline Movement,
Dept A, BCM-BRFM, London
WC1.

EQUIPMENT

IB.N.O.S.
ELECTRONICS

Manufacturers of Power
Supply Units and V.H.F

linear amplifiers.
B.N.O.S. Electronics

Dept. H RTC. Greenarbour,
Duton Hill, Gt. Dunmow,

Essex CM6 3PT
Tel: (037 184)767

Special prices on surplus equipment

Eddystone Receivers 770R(VHF) 770U(UHF) E135 Model 830 £170 730/4
500KH-30MHz in 5 bands. ALl in excellent condition. Can £15
Murphy B4OD Receivers E65 Can E15

 Bantams High band AM untested less xtal and bolt £22.
With xtal and bats tested £30 Ave Valve Teeter E25
New 28 Range Digital Multimeters E40.25 PCR Receivers LW/MW/SW
with built-in mains PSU tested £45 Untested less PSU E25
Advanced E2 Signal Generators 100KHz-100MHz E40. P&P E3 Taylor 67A
Signal Generators 100KHz-240MHz E45 P&P E3
12ft Whip Aerial. E4, P&P E1.50.Various: Single and Double Beam Oscillos-
copes, Signal Generators, Valve Testers, Output Meters etc, in stock.
Surplus Circuits new book containing many circuits and notes on various surpluv
receivers, transceivers. etc £6.50 Send 50p for fully illustrated catalogue
(includes El voucher). Over 500 sets in stock. Avos, amateur rigs wanted for
cash.

Weirmead Limited, 129 St Albans Rd, Watford, Herts WD1 1RA

Telephone Watford 49456 Access Visa cards welcome

RTTY CREED 444 As New.
595 hours use from new. ST5
terminal unit dual machine
autostart. Professionally built.
The pair £175. Might split.
DAIWA CNA 1001 auto ATU as
new in box £110 o.n.o. G6SYZ-
QTHR- (Cornwall) (020) 888
738.

rte-
!

G.W.M. RADIO LTD. 40/42
Portland Road, Worthing,
Sussex. Stockists of ham radio
equipment. Tel: Worthing
(0903) 34897.

IK-1 CMOS/VMOS Iambic keyer. An electronic morse keyer with stdetone and
internal PP3 battery. VMOS technology allows our keyer to key the rigs other

keyers cannot! Positive or negative versions.
£19.95 & 50p P&P

MPA-2 144MHz Masthead preamplifier. Our advance design with selective
helical filter can switch up to 500W pep.
Ideal for DX or Contest Work
Cmos morse practice oscillator
Piptone/Roger bleep
K bleep
Our CM1000 HF Transceiver is currently under development. Send SAE or phone

for information on this and our other products.
Please note 12 months guarantee on all our products.

CHRIS MOULDING RADIO SERVICES, 276 HULTON LANE, BOLTON,
BL3 4LE 0204-651348

£33.50 & 50p p&p
£6.50 & 50p p&p
£4.50 & 25p p&p
£6.00 & 25p p&p

AERIAL PARTS
14 swg Hard Drawn Copper Aerial
Wire 20p per m (post 2, p per ml:
Strong PVC covered stranded Aerial
Wire 6p per m (post 21/2p per m),
300 ohm Twin Ribbon Feeder 12p
per m (post 2p per ml; 75 ohm Twin
Feeder 18p per m (post 2p per rn):
UR43 50 ohm COAX 20p per(post
3p per ml: UR70 50 ohm COAX 20p
Per m (post 3p per rn); UR67 50 ohm
LOW LOSS COAX 50p per m (post

5p per m)
W.H.WEST LAKE, GBMWW
Clawton, Holsworthy. Devon.

AMATEUR RADIO EQUIPMENT
Toggle switches, cables, test meters
etc. Send s.a.e for price list to M.J.
Seaward, 7 St. Olafs Road Stratton
Nr. Bude, Cornwall EX23 9AF Tel
(0288 41791.

TRANSMITTERS RECEIVERS ETC.
All frequencies, well known makes.
ICOM. FDK, AZDEN, LOWE, STAN-
DARD. etc. etc. Power supplies, wave -
meters. test meters, frequency count-
ers. Welz SWR and Power meters, Mic-
rowave modules. linear amps, RTTY
etc. Quality equipment for amateur,
PMR and Marine use. Aerials. Coax
cable, plugs. See our advert under
Emporium Guide, E1000 INSTANT HP
available and ACCESS - Booth Hold-
ings Bath, 6 Golf Club Lane. Sanford,
Bristol BS183AA. Tel (022171 2402.
Staff includes G3N XU. G3XOD.
G8DPH.

ALUMIUM DIPOLES - 4m, 6m, 10m,
£7.95 ea.. 12m, 15m, 17m, 20m. £9.95 ea.,
CABLES - RG58 19p/m, RG8 49p/m,
300 CLT.F. 12p/m., CONNECTORS -
PL259/6 49p, PL259/9 49p SWR
METERS - 5W H.F. £5.95. 100W H.F.
£15.95, IOW 2m/70cm E19.95, P.S.U. -
13.8v 3/5A £14.95. 5/7A E16.95. HALBAR
AERIALS. Barclaycard/Access. All prices
include P&P and VAT. Electronic Facil-
ities. 3 High Street, Sandy, Beds.
10767) 81494

HAM RADIO TODAY
CLASSIFIED ADVERTISEMENT - ORDER FORM

Rates of charge: 30p per word per issue (minimum of 15 words).
and post to HAM RADIO TODAY, CLASSIFIED DEPT.,

Advertise nationally in these columns to over 80,000 readers for
only 30p per word (minimum charge 15 words). Simply print your
message in the coupon and send with your cheque or postal order
made payable to Argus Specialist Publications Ltd. to:
CLASSIFIED DEPT. HAM RADIO TODAY
145 Charing Cross Rd, London WC2H OEE.
Tel. 01437 1002
Please indicate classification required.

Name
Address

Tel.No.(Day)
IPlease place my advert in Ham Radio Today for  months. Please indicate number of insertions required.

OR Debit my Access/Barclaycard
(Delete as necessary)

I

I

I

I

I

I

I

I
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ICS
ADVANCED MICROPROCESSOR CONTROLLED

AMATEUR RADIO ACCESSORIES.
HIGH PERFORMANCE VHF ANTENNAS.

AMTOR/RTTY/ASCII/CW TERMINAL UNIT
Turns an SSB transceiver plus an ASCII Terminal or Personal
Computer into a professional quality, error correcting data
transmission system. An excellent 16 LED 'Frequency Analyser'
tuning display plus full status indication make it easy to operate. Over
400 amateur radio/computer enthusiasts who are now on AMTOR
world wide are waiting to welcome you to the mode.
12V DC operation £275.00

 n I

KT -2

A.E.A. MICROPROCESSOR CONTROLLED
MORSE KEYERS: The Ultimate Keyer Range

MODES:
Ten

Memories

MM 2 i
CK-2
KT -2 ,

Auto Contest
Ser. No

12V DC operation

Trainer 'Bug'
Calibrated

beaconI
1

I

Message
Repeat

E129,
f113,

£96

Send for further details.

R=
',USE inutUr 115:1: CLIN,FOirie 72 j

..1?,"014111
rata- it; 'at",
meem44mmer.

MBA -RC

RTTY/ASCII/CW CODE CONVERTER/
TERMINAL UNIT
RTTY/ASCII/CW Terminal unit with inbuilt code conversion
between any two modes at any standard data rates. Parallel, serial
and morse key inputs and outputs plus current loop, Centronics
printer drivers. 32 Column vacuum fluorescent display is built in.
Excellent tuning indicator. The ultimate in versatility.

12V DC operation £415.00

MBA-RO

RTTY/ASCII/CW READER
Simply plugs into the speaker output of your receiver and allows
copy of amateurs, news agencies etc. on RTTY. 170Hz and 425Hz
shifts are switchable, as are all common Baud rates. Also reads
clearly sent CW to 100 w.p.m. CW speed is self tracking. Built in
32 character vacuum fluorescent display. No separate monitor
needed.

12V DC operation

WOODPECKER
BLANKER

WB-1C

Connects in the antenna lead of your transceiver and
attenuates 'Woodpecker' pulses by typically
45-50dB. Incorporates adjustable drop out time,
carrier operated relay. Switchable for both 10 and
16Hz Woodpecker transmission modes. Variable
blanking pulse width. No modifications to your
equipment, and the most effective woodpecker
blanker that we are aware of.

12V DC operation £126.00

OTHER ITEMS:
VIV-20 games cartridge/cable/keyboard overlay for

turnkey terminal operation with AMT -1
E55

Commodore PET stand alone split screen AMT OR
program on E -PROM with manual

£45
 G3PLX MkII AMTOR board (converts existing RTTY

stations to AMTOR)
£135 (assembled, tested) £107 (kit only)

£198.00)

MORSE
TRAINER

Each new character is
introduced separately
until familiarity is reach-
ed. Then new characters
are mixed 50% with
previous characters
learned.

Groups go from 2 to 3 to 4 then 5 letters. All
characters are sent at 20 w.p.m. with three second
gaps between groups. Incorporates key input and
speaker for sending practice.
For the serious student, it is possible to reach 20
w.p.m. in one month with no previous experience.

12V DC input £65.00

All prices include VAT at 15%,
postage and insurance.

Telephone for details of your
nearest stockist

FULL 12 MONTHS PARTS
AND LABOUR WARRANTY

ISOPOLE 144

A.E.A. ISOPOLE TM
2M AND 70cm
VERTICAL

ANTENNAS

These antennas simply
put your signal where you
want it-on the horizon.
Most other VHF verticals
radiate at 10-15° above
the horizontal, but the
Isopole's unique (aesthet-
ically pleasing) decoupling
cones stop any feeder
radiation and ensure a
proper 0° radiation pat-
tern.
All users report dramatic
improvement over
previous, similar sized,
antennas they have used.
One of the hottest selling
antennas in the U.S.A.

Isopole 144
Isopole 440

£35.00

£59.00

I.C.S. Electronics Limited
PO Box 2
ARUNDEL
West Sussex
Tel: (024 365) 590



ennasA new ramie of ant
for those viiho
must have
only the best.

Ask for them
at your local
amateur radio
shop


