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DEWSBURY ELECTRONICS

APPROVED

NOW FROM THE ACKNOWLEDGED LEADERS
IN THE FIELD OF AMATEUR TELETYPE, CODE
READERS AND TRANSMITTERS

DEWSBURY ELECTRONICS
PRESENTS
“THE MICROPATCH”

The new low cost method of using your Vic 20 or
Commodore CBM64 for the reception and
transmission of RTTY, ASCII, and CW.

IS IT EVER EASY????

It certainly cannot be easier than with the 'Micropatch’, simply plug in to the games port of your machine,
supply 12-14 volts DC, connect transmitter and receiver, type in an 8 character command code. Thats it. So
easy. Display features menu, status line receive portion of screen, transmit line (showing characters
currently being transmitted) a transmit buffer which allows you to precompose your messages. There are 10
variable length memories, the contents of which can be edited with word processing style insertion and
deletion. Receives morse up to 99 WPM with autotracking of the received morse, the receive speed is
displayed. CW transmit presettable up to 99 WPM. Send/receive baudot 60,67,75,100,132 WPM, or 100 & 300
baud ASCII. European tones mark 1445hz space 1275hz. Many other features too numerous to list here, SAE
for details. Price £129.00 £1.75 P&P.

For those who have the BBC computer we can offer the computer patch CPI, which has all the features listed
above, & come here theres more, this CP-1 can also be used with the Vic 20 and CBM64. £169.00 plus software
BBC 25.00 Vic & 64 £33.91. P&P £2.50

WANT AMTOR? again G4CLX can help, with the famous AMT-1 from ICS Electronics, software available for
Vic, CBM64, BBC and IBM CP.

WANT RECEIVE ONLY?

Then perhaps the telereader can be of service, from the CWR610, CWR670, CWR675, we have them all

For those who want just RTTY, ASCII, SITOR and AMTOR receive only. . . .coming soon from Switzerland THE
PROCOMTOR AFR2000 - COME HERE, THERES MORE, fully yes fully AUTOMATIC, simply tune in the
required station - Procomtor will AUTOMATICALLY select speed, shift, and phase. Process shifts from 50hz
to 1000hz. Will receive 200 baud press services — also, but keep it quiet, FEC procedures used in secret
services. Shhh

New opening hours 0930-1715 Monday thru Saturday. Engineering support on site.
SAE ENQUIRIES
ACCESS/BARCLAYCARD ACCEPTED
LICENCED CREDIT BROKER

Dewsbury Electronics offer a full range of Trio Equipment always in stock
We are also stockists of DAIWA - WELTZ - DAVTREND - TASCO TELEREADERS - MICROWAVE MODULES -
ICs AMTOR - AEA PRODUCTS - DRAE

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
oy Telephone: Stourbridge (0384) 390063

VISA Instant finance available subject to status
I Written details on request
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‘Would the Charlie Tango station
please QSY from S20?’

Traditional ethics may well have
prompted the request, but it was one of
those rare occasions when protocol had
to give way to mere common sense. | was
not begging the question. Suppose the
local FM net needed the frequency to
arrange an important sked? Or perhaps
the newly-licensed G1 down the road
was itching to try out his home brew
collinear? And what about that mobile's
abortive CQ calls?

Such thoughts, such nagging self-
doubt, such inner turmoil and soul-
searching. . .such hypocrisy! As | discov-
ered while monitoring the two metre SSB
calling channel, it is each to his own
when the Big One promises super DX
and the prospect of working new squares
and new countries. There’s nothing quite
like Sporadic-E for demonstrating that
amateur radio is not quite the gentle-
man’s pursuit that it is sometimes made
out to be. In fact, such conditions tend to
prove that in the law of the jungle, the
strongest and most cunning are the least
likely to starve.

Anyway, back to 145.500MHz late one
sunny afternoon earlier this year — 30
June to be precise. Tropospheric
propagation was producing nothing
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TWO METRE
DX INTO
PORTUGAL

Steve Anderson G6VBU worked
Sporadic-E into CT-land

on $20. Why didn’t he QSY?

extraordinary and that old benchmark,
GB3VHF, was being received at its
typical 4/1 strength at my unsophisti-
cated station inthe Vale of York. | figured
it was time | went for tea.

Intultion

Whether it was by intuition I'll never
know, but, having nothing better to do
than wash the pots, mow two lawns, rub
down the exterior paintwork, walk the
dog or kick the XYL(!), | returned to the
shack 45 minutes later for a quick check
on band conditions. GB3VHF - perman-
ently locked in the memory of my FT280R
- was still well down in the noise; the
Cornish beacon, GB3CTC, was inaudi-
ble, and the distant repeaters were as
distant as ever.

But a two-second listen on 144.300MHz
was sufficient to ensure that my routine
check had paid dividends. Chaos ruled.
The loudest signal was from an EA
station going through the pile-up
motions on Sporadic-E, with half a dozen
further Iberian operators bending the
proverbial needle either side of the
calling channel. | heard later that one
particular amateur in the North of
England claimed to have logged 15 new
squares that evening, but it was soon
apparent that my 2.5 watts of RF into an

eight-element yagi were unlikely to
establish any contacts further south than
Watford.

It is not, of course, that you need any
great power, height or a high-gain
antenna to work good DX. But around
6.45pm on a Saturday is hardly conducive
to a quiet time on two metres, and it was
obvious on this occasion that the
licensed listeners (a bitchy comment
there — Ed.) were shaking the dust from
their PTT buttons and, coupled with the
ever-active and more powerful stations
on 144MHz, making itvirtually impossible
for the QRP enthusiast - the under-
privileged? — to link up with Spanish or
Portuguese operators.

Usual tactics

| tried the usual tactics, of course,
including calling CQ away from the
rabble, using the term QRP and, in
desperation, asking those who had been
successful if they would bring me into
the next brief QSO. As | said earlier, it
was each to his own, and it was
remarkable just how deaf the average
English station had suddenly become.
Perhaps they were all using unmodified
FT-290Rs?

Not even the fact that my home’s name
is Spanish -~ Mi Amigo - made any
difference to my efforts. By now the
opening had lasted for more than 45
minutes and our borrowed time must
have been coming to an end.

In frustration, | listened on the FM
portion of two - and, with the exception
of local stations, 145MHz was quiet.
Using horizontal polarisation | called CQ
DX on S20 and, within a matter of
seconds, two or three foreign stations
came back to me.

They were immensely strong, of
course, and shared the unfortunate
characteristic of speaking not a word of
English. | could not even make out one
callsign, let alone exchange the all-
important details.

A minute later my CQ call was
answered by a station south of Porto-by
CT1BR, to be precise - and all the
particulars, both here and in Portugal,
were noted without difficuity. I'd made it!
It was my first excursion into CT-land, my
furthest-ever DX - about 979.5 miles,
according to an amateur colleague at
Burstwick, near Kingston-upon-Hull -
and my most impressive contact for
weeks on $20. Now what about trying to
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LOWE SHOPS

Whenever you enter a LOWE ELECTRONICS’ shop, be it
Glasgow, Darlington, Cambridge, Cardiff, London or here at
Matlock, then you can be certain that, along with a courteous
welcome, you will receive straightforward advice. Advice
given, not with the intention of ‘‘making’’ a sale, but the sort
which is given freely by one radio amateur to another. Of
course, if you decide to purchase then you have the knowledge
that LOWE ELECTRONICS are the company that set the
standard for amateur radio shops and after-sales service. The
shops are open Tuesday to Friday from 9.00 to 5.30 p.m.,
Saturday from 9.00 to 5.00 p.m. and close for lunch each day
from 12.301ti1 1.30 p.m.

In Glasgow the LOWE ELECTRONICS' shop (the telephone
number is 041-945 2626) is managed by Sim GM3SAN. Its
address is 4/5 Queen Margaret’'s Road, off Queen Margaret's
Drive. That's the right turn off Great Western Road at the
Botanical Gardens’ traffic lights. Street parking is available
outside the shop and afterwards the Botanical gardens are well
worth a visit.

In the North East the LOWE ELECTRONICS' shop is found in the
delightful market town of Darlington (the telephone number is
0325 486121) and is managed by Don G3GEA. The shop's
address is 56 North Road, Darlington. That is on the A167
Durhamroad out of town. A huge free car park across the road, a
large supermarket and bistro restaurant combine to make a visit
to Darlington a pleasure for the whole family.

Cambridge, not only a University town but the location of a
LOWE ELECTRONICS’ shop managed by Tony G4NBS. The
address is 162 High Street, Chesterton, Cambridge (the
telephone number is 0223 311230). From the A45 just to the
north of Cambridge turn off into the town on the A 1039, past the
science park and turn left at the first roundabout, signposted
Chesterton. After passing a children’s playground on your left
turn left again (between the shops) into Green End Road. Very
quickly, and without you noticing it, Green End Road becomes
High Street. Easy and free street parking is available outside the
shop.

For South Wales, the LOWE ELECTRONICS' shop is located in
Cardiff. Managed by Richard GW4NAD, who hails from
Penarth, the shop (the telephone number is 0222 464154} is
located within the premises {on the first floor) of South Wales
Carpets, Clifton Street, Cardiff. Clifton Street is easily found,
being a left turn off Newport Road just before the Infirmary.
Once in Clifton Street, South Wales Carpets is the modern red
brick building at the end of the street on the right hand side.
Enter the shop, follow the arrows past the carpets, up the stairs
and the ‘Emporium’‘ awaits you. Free street parking is available
outside the shop.

LOWE ELECTRONICS’ London shop is located at 223/225 Field
End Road, Eastcote, Middlesex (the telephone number is 01-429
3256). The shop, managed by Andy G4DHQ is easily found,
being part of Eastcote tube station buildings and as such being
on the Metropolitan and Piccadilly lines (approximately 30
minutes from Baker Street main junction). For the motorist, we
are only about 10 minutes’ driving time from the M40, A40,
North Circular Road (at Hangar Lane) and the new M25 junction
at Denham. Immediately behind the shop is a large car park
where you can currently park for the day for 20p. There is also
free street parking outside the shop.

Although not a shop there is on the South Coast a source of good
advice and equipment — John G3JYG. His addressis 16Harvard
Road, Ringmer, Lewes, Sussex. (telephone 0273 812071). An
evening or weekend telephone call will put you in touch with
John.

Finally, here in Matlock, David G4KFN is in charge. Locatedinan
area of scenic beauty a visit to the shop can combine amateur
radio with an outing for the whole family. May | suggest a mealin
one of the town's inexpensive restaurants or a picnic on the hill
tops followed by a spell of portable operation.

For many years.....

| have found much pleasure in slowly tuning a receiver across the
short wave bands. | remember discovering that the new wireless,
just purchased by my Grandfather, had on it a short wave section.
So, after the family had listened to ''The Archers’’ and set about
the evening’s activities, | was left with the set to myself, able to
tune around and listen to the world. | am certain that the thing that
fascinated me then is still the same today; the fact that
transmissions from such exotic places so far away could be heard
in my own surroundings. Perhaps | am a romantic at heart but to
imagine the sights and sounds of the countries originating the
transmissions was special. | find it difficult to describe the feeling. |
have since spoken to many people who have shared the same
experience, they too find it difficult to explain.

Since those days.....

things have changed and many receivers have come and gone.
When compared with the large pieces of surplus equipment once
used by the short wave listener in his shed at the bottom of the
garden, today’'s equipment looks ‘‘very HI-FI’’. Most of the
receivers carry the description ' ‘general coverage’’ meaning that it
will tune without gaps frequencies from around 100 kHz to 30
MHz. Such wide coverage means that not only can you listen to
amateurs and short wave broadcast stations worldwide, you can
also hear Radios 1, 2, 3and 4 and Laser on 588 kHz. To the short
wave listener this is a great advantage over rigs which only have
selected bands. It is usually the band you particularly want that the
manufacturer had decided you could do without. The receivers
which | now describe are all ''general coverage’’, and | might add
are each capable of giving you the satisfaction which | describe
above.

the R600.....
p
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At the start of the range is the TRIO R600 which costs £272.83
including VAT. This is the receiver for the beginner, the person of
limited means or the cynic who does not really believe my
enthuse. The R600 is a basic receiver covering from 150 kHz to
30 MHz and having switched upper and lower sidebands, wide
and narrow am and cw. It has a 20 dB attenuator and a noise
bianker fitted as standard. Operationis simple, select the mode of
operation, turn the MHz dial to the correct band and, by using the
VFO knob, tune to the desired frequency. The clear digital
readout makes station selection simple. The TRIO R600is anideal
receiver for shack, bedroom or founge.

LOWE ELECTRONICS

Chesterfield Road, Matlock, Derbyshire. DE4 SLE.
Telephone 0629 2817, 2430,4057, 4995, Telex 377482.

please mention AMATEUR RADIO when replying to any advertisement

NOVEMBER 1984



NOVEMBER 1984

the R2000.....

Moving upward from the R600 we find the TRIO R2000. The
receiver covers frequencies from 100kHzto 30MHz and has,
in addition to the facilities found on the R600, a ten channe!
memory to hold for quick access your favourite stations.
Memory operation is versatile, each memory retaining not
only the frequency but the mode of operation. Each memory
can be also used as a separate VFO. In addition to AM, USB,
LSB and CW the R2000 s fitted with FM which, when used
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with the VC 10internal vhf converter, enables the amateur 2
metre band to be fully listened to. Another advantage over
the R600is that the R2000 tunes continuously up the band
andnotin 1 MHz sections. Three rates of tuning are provided
enabling the band to be either searched diligently or quickly
"*scanned’’. With the optional VC 10fitted the R2000 adds to
its frequency range the VHF section from 118 to 174 MHz
and, of course, operateson AM, FM. USB, LSB and CW. Fast
or slow AGC can also be easily selected using a front panel
switch. Altogether a fine receiver and ideal for today’s
listener. The TRIO R2000 costs £436.75 including VAT. The
. optional VC10 costs £117.00 including VAT and is easily
fitted inside the receiver.

from JRC,
the NRDb515.....
p

JCR NRD-515 /

There are amongst us a discerning few for whom only the
bestis good enough. For them thereis only one receiver: this
is the NRD515 manufactured by the JAPAN RADIO
COMPANY. The receiver is built to professional standards
and is designed to give its owner the ultimate in listening
pleasure. Covering 100 kHz to 30MHz the NRD515 has pass
band tuning, slow and fast AGC and a preselector covering
the broadcast bands from 600 kHz to 1.6 MHz. Optional
accessories include a 96 channel memory unit (NDH518
£264,00 inc VAT), a remote frequency controller giving
keyboard frequency entry, plus an additional four memories
(NCM515 £169.75 inc VAT) and a matching speaker
(NVA515 £45.41 inc VAT). The NRD515 short wave monitor
receiver costs £965.00inc VAT.

and the AR2001....

Itis rare to use apiece of equipment so refreshingly new as to
be devastating. Although it has been my pleasure to use
numerous receivers over the past years nothing has so
captured my attention as has the AR2001 from the company
AOR. Authority On Radio, AOR, sums them up exactly. In
the past there have been several receivers covering parts of
the HF/VHF/UHF spectrum but never before a receiver

AR-2001
N )
tuning continuously from 25 MHz to 550 MHz. Never before
a receiver having AM, narrow band FM and wide band FM.
Never one that could be afforded by all enthusiastic
listeners. The AR2001 is the new concept in receiver design
combining user friendly controls to aid listening with a
carefully designed receiver that actually works. The receiver
with its continuous coverage between 25 and 550 MHz
enables its owner to listen to a multitude of transmission
sources. The provision of three modes, AM, narrow band FM
and wide band FM are essential when one considers the
variety of information that can be received. AM for the
VHF/UHF airband channels, narrow band FM for amateur
radio, CB and business radio and finally wide band FM for
broadcast and TV sound. Digital frequency readout is
combined with visual reminders of receiver state and for
night time listening the panel is illuminated. Scanning,
memories, memory scan, programmable band scan are all
part of the receiver and to aid operating the memory not only
remembers the frequency but the mode of operation. The
AR2001 receiver costs £345.00inc. VAT. '

LOWE ELECTRONICS

Chesterfield Road, Matlock, Derbyshire. DE4 SLE.
Telephone 06K9 2817, 2430,4057, 4995. Telex 377482.
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CURRENT COMMENT

This year's Welsh Amateur Radio
Convention took place at the Oakdale
Community College in Blackwood,
Gwent on Sunday, 29th September. In the
past the event has been to a large extent
neglected by large sections of the
amateur radio press, and on arrival we
soon realised that the scale of this well
organised event and the range of
activities on offer deserved better
coverage.

In addition to the trade stands and
bring-and-buy, many groups and clubs
were represented, films were on show
and there was even an opportunity for
class B operators to take their Morse test
on the spot. Without doubt however, the
major attraction at this year’s convention
was the appearance of NASA astronaut
Dr Anthony England WOORE, who had
come from America especially for this
event.

in the halls
Although many of the big names were
absent, some large firms, such as

Dewsbury Electronics, had made the
long journey to Wales to set up their
stalls. Supplementing these, dozens of
smaller firms more local to the area were
in attendance, with a particular emphasis
on components, spares and working or
non-working surplus and secondhand
equipment. There were certainly several
bargains to be had amongst the wide
range of electronics and radio gadgetry
on offer.

A local firm, Newbridge TV, included a
demonstration of Russian satellite TV on
their stall, making use of a roof-mounted
dish from Wolsiey Electronics Limited.

The RSGB and BARTG were repre-
sented, the latter offering their full range
of books, PCBs and kits as well as selling
secondhand RTTY equipment and club
accessories.

Several repeater groups were also

- | il Duer |
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represented, including GB3BC (Bristol
Channel), GB3WW (West Wales), GB3BB
(Brecon Beacons) and GB3SG (South
East Wales). The Mendip Repeater
Group was also represented. This group
maintains GB3WR (Wells, 2m) GB3UB
(Bath University, 2m), GB3VS (Bridgewa-
ter, 70cm) and is soon to put the GB3UT
Bath University 24dcm ATV repeater on
the air.

‘Coincidentally, on the way down to
Wales from London, one of our group had
worked through the Welis repeater into
Tiverton in Devon (while we were in a
traffic jam on the Severn Bridge), so it
was nice to meet and talk to members of
the group who had made it possible, and
to find out more about them.

The nucleus of the group got together
in 1978, with their first repeater (WR)
going on the air in September 1980, and
the group now has almost 500 members.

_DOT.DASH.DOT.
_DOT.DOT.DOT.

The group's organisers made the point
that attendance at conventions such as
this gives them the chance to meet their
members, enrol new members and
generally put the repeater on the map, as
well as keepmg it on the air.

The organisers of the event ~ Black-
wood Amateur Radio Club ~ operated
talk-in on 2 metres, and manned an HF
special event station GBOORE, the
callsign issued to mark Tony England’s
presence at the event. Our photo shows
Tony at the mike, watched by the mayor
of Isiwyn Borough Council, Bob Cooke.

Highlight

The highlight of the event was the
illustrated talk by Tony England. Using
film of the last shuttle mission and slides,
he explained details of life and technol-
ogy in space, including the astronomy
payload of 51F on which he will be a
mission specialist.

He then outlined the amateur radio
activity planned for this mission, includ-
ing the exciting news that a second
American licensed amateur will be
present on 51F, thus doubling the
potential operating time on the flight.

He then answered questions on the
proposed experiments, and on subjects
ranging from ‘zero-gravity' to the politics
of space exploration and even toilets on
the shuttle!

Despite a busy schedule during his
short stay over here, Dr England was kind
enough to grant a special interview to
Amateur Radio magazine, which appears
on the next page.

Overall, the organisers are to ‘be
congratulated for an event which pro-
vides a model for many others. Without
doubt it was considerably more friendly
than gatherings such as Woburn or the
NEC convention, yet it was not ‘low-key’,
for it managed to make headlines in the
world of amateur radio and beyond.
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During the Blackwood convention
Amateur Radio had the privilege of a
special interview with the next radio
amateur in space — Dr. Anthony Eng-
land. Dr. England is forty-two years old
and has been involved with NASA for
seventeen years. He will be a mission
specialist on flight 51F next year. Here
then are his comments on forthcoming
amateur radio activity on the shuttle:

Q: Can you tell us about your amateur
radio background?

When | was twelve years old | became
interested as an amateur. | think | got my
licence when | was thirteen. All through
high school several other young fellows
and myself experimented with building
things ~ not nearly as sophisticated as
people have now — but we had an awfully
good time.

| remember we even built a little CW
system that we could operate up our
sleeves. It would buzz against our elbow
and we would squeeze tweezers up our
wrist, so that when our teacher was
lecturing we could sit there and talk to
each other with our code systems. |
suppose most amateurs have done
something like that.

Q: Canyou tell us the details of expected
activity on your flight?

Spacelab 2 flies next Spring, April 17th.
It is primarily intended for solar astro-
nomy and some stellar astronomy, and
these major objectives in the sciences
are what the mission is all about.
Amateur radio is an add-on and it's done
in our spare time. The equipment is built
and all the co-ordination is done by
enthusiasts in the United States and
amateurs who are also engineers at
NASA.

When | operate the amateur radio
system in orbit I'll be doing so on my ‘off’
shift — it won't detract from the primary
objectives of the mission. What we hope
to do as part of the amateur experiment
isalittle bitof communicating, like Owen
Garriott did last year in Spacelab 1, but
we hope to do it in a slightly more
structured way.

There were thousands of amateurs ali
over the world who wanted to taik to
Owen, and there’s only a limited time to
doit,sowe’re concerned that we use that
time as effectively as we can. This time
we'll try to do more scheduled work with
clubs, particularly school clubs. We, and
I'm talking about a group of us, are
interested in promoting amateur radio
and technical careers among young
people, and we just want to give a boost
to that community of young folk who are
interested in the sciences, and who
perhaps don’t get as much recognition as
football players, etc. So this seems a
good way to use the resource of amateur
radio in space.

The other things that we hope to do are
intended to allow a lot more peopie to
participate in the amateur experimenton
the shuttle.

Firstly, we intend to use what we cali a
‘repeater mode’, where the amateurs
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would be able to talk up on one
frequency and their signal would come
down on another frequency. We can just
leave that on without our involvement, so
it won't take up any time, and if the
shuttle flies over you can talk up on
2metres and come down on 10 metres, so
that will be a good experiment.

Also, we're in the middle of the F2
layer, which is an ionisation layer. We
believe that this will act as a wave guide
and that the 10 metre wave will travel a
long way around the earth within that F2
layer, and then be scattered off and
downwards. We're not sure what the
propagation will be on 10 metres but we
anticipate that this 2to 10 metre link may
go most of the way around the earth. Itis
part of the experiment to see how this
works.

The other thing we hope to do on
10 metres is to have slow-scan TV on
board, which will just be set up in the
background so you can see the crew at
work. This scene will be sent down on
amateur TV.

Q: Are there any particular effects
encountered with propagation from the
shuttle?

It's a relatively straightforward opera-
tion. It's a bit like where | grew up in
North Dakota; there weren't many
amateurs there, so with a relatively
modest antenna and amodestrig, | could
transmit to any place in the world. The
shuttle isa little bitlike that—there aren’t
many other transmitters up there. So we
can, with just a few watts, do a pretty
good job of communicating.

We were concerned, for instance, on
the first mission when the antenna was
on a window inside the vehicle, and we
couldn't get the antenna outside. As it
happens, when Owen was talking to the
ground, the window wasn't often facing
the earth but facing out to space. There
were enough currents in the ground
system reacting against that antenna in
the window, that these currents to the
belly of the orbiter were, in fact, what was
radiating and he didn't have a bit of
trouble communicating

World Radio History|

Q: Did NASA take much persuading to let
you take amateur radio on board the
shuttle?

During the first experiment | think that
they took some persuading. Not that
NASA was against it, but they wanted to
be sure that it was a meaningful activity.
Sotheysounded alot of people outin the
community as to whether or not this was
agenuinely positive thing for NASA to be
involved with.

It worked out so well for Spacelab 1
that | think they've made things a lot
easier for us, and so far we haven't found
much resistance.

We've got approval in concept for what
we're going to try to do, and right now
we're making an evaluation to ensure
that our plans don’t affect anything else
on the orbiter. We've got to be very
certain that we're not contaminating
communications between the orbiter
and the earth, or affecting the science in
some way with our radios.

Q: On the first mission there was alot of
trouble with jamming and people talking
on the downlink. Do you know from Owen
Garriott what it actually sounded like up
there?

Owen wasn’t aware of people transmit-
ting on the downlink because he wasn't
listening on his downlink, but one thing
that he did notice was that the squelchon
the rig he was using was based on the
signal-to-noise. This was achieved by
comparing the power of the channel he
was listening to with adjacent channel
power.

There were so many peopie transmit-
ting up on all the channels with very high
power that the signal-to-noise between
the channel he was listening to and
nearby channels was nearly one. At this
point it would turn his radio off. So there
were whole passes where he would cross
over the country and not hear anybody at
all because there were so many people
trying to talk to him.

We've modified, or rather Motorola
have modified that radio and we won't
have that problem again. But one of the
things that | think is kind of unfortunate
is that now we won't have that problem
we'll be captured by the stronger signal,
that is by the super stations, running a
kilowatt with a ten element beam and all
that kind of thing. That's really not in the
spirit of what we wanted to do.

Q: What tips do you have for people
trying to contact you?

We will do some random communica-
tions and if folks are trying to catch us on
that, | think the main tip is to understand
when we're going over and what we're
really doing, to avoid disappointing atot
of people who weren't able to talk to us
last time, because they were transmit-
ting to us when we were really beyond
the horizon and couldn't get to them
anyway.

Even on passes where we go overhead
there will only be certain times when I'll
be free to operate the radio. We'll
probably use some sort of protocol like
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Owen did, where we transmit for so many
seconds then listen for so many seconds
- that seemed to work pretty well.

Alll can say is, if you know howit works
you'll have a fair chance of getting at it,
but again there is the problem that we
wilt be captured by the powerful stations.

Q: So really, you're making a request to
keep the power down?

| would like to have people keep the
power down and some people will
honour that and some people won't. It
isn't a matter of power - it only takes a
few watts to do it and all the rest of it is
just being down there.

Q: What equipment will you actually be
using in the shuttle?

We'll have the Motorola transceiver for
this 2 metre up and down. We're going to
use a 2 metre scanner that is a receiver
only. i'm not sure what make has been
chosen, they're looking at several — the
Bearcat and others.

What this will do is sample a set of
frequencies that we've chosen, which
will be pubtished in QST. it will pick out
one transmission and then turn it around
to a single 10 metre frequency and
transmit it back down. So you can
transmit up on any of those frequencies
and the scanner will walk across and
capture one of them, turn it around on
10 metres and send it down, and then

walk on to the next one.

This will be on whenever the TV isn't
on, so | think there’s a good chance that
somebody could get that, and if some-
body does hear you then we’ll be giad to
provide a QSL card with the fact that you
were able to get through the system.

On the siow-scan TV, we haven't
decided yet whether to use a spare
orbiter camera or a commercial camera.
The orbiter camera has its advantages,
but the problem is that it's a balanced
load output and it's a scene-grabber - it
takes a snapshot of a scene and scans
itself inside and sends that down on
slow-scan, so you don’t have all that
smear-out problem which you have with
normal slow-scan TV.

It's a robot system, which is a commer-
cial rig, that has an unbalanced output,
so we'll have to build a balanced/unba-
lanced amplifier on the front end of that,
or we'll have to go out and buy a
commercial TV camera. We haven't
decided which we want to do yet. That
will be sent down on 10m FM, the same
frequency that the repeater will operate
on. It will be one mode or the other.

Q: Will the antenna again be inside?
We've got a pass-through for co-ax
through the bulkhead which we've been
promised access to, and part of the
technical feasibility is that we know it
exists — Rockwell have said that they

could hook it up for us and they won't
charge us for it.

Some of the water closets, as you folks
call them, have to be removed to get to
the bulkhead. We normally take that out
between each flight anyway —sowedon't
think it will be a problem, but until
everybody says ‘yes, that’s what we'll do’,
we can't be sure we'll get that pass-
through. If so, we're going to have a
loaded whip for 10 metres in the payload
bay. We'll stiill use the window for
2 metres: that way if the other system
fails in some way, it will be separate and
we can still do the 2 metre transmission.

There is another experiment we're
going to do in the amateur radio area. We
have an electron gun on board that sends
out an electron beam (it's only a tenth of
an amp).

This beam propagates along magnetic
field lines and forms a charged conduc-
tor, essentially, that may be 100km long
and the diameter may be 30-40 metres or
something like that. We're going to set
down a bunch of these and they persist
for 15-20 minutes. It’s like a meteor burst.
we'll set down a series of these and you
can try to bounce your signals off them.
So that too, should be a very interesting
experiment.

Thank you for sparing the time to give
this informative interview — and good
luck with the mission.

WOOD & DOUGLAS “)y

¥ NEW PRODUCT *
% 24cms *
+ FM TV Downconverter %

From reviews received aiready, from independent test sources this product
Is likely to become a market leader . . . read on

1250DC 50
The 1250DC50 is a completely self-contained 24cms downconverter compatible
with our 50MHz video intermediate frequency processor demodulator. The
module has facilities for remote tuning and AFC input. The full 24cms TV
allocation is covered with minimal loss in gain.

SPECIFICATION
Input frequency range
Intermediate frequency:
Local oscillator injection
Conversion gain
First RF stage
Mixer type
Post mixer processing
Operating voltage
Operating current:

1240-1325MHz

50MHz nominal
1190-1325MHz

>25 dB; 30 dB typical
MGF 1100 Ga As FET
Discrete Schottky ring
SL560c amplifier
11.5-14.0 Volts

80 mA nominal

tnternal stabilisation 8.5V: 5.5V rails
External connections: AFC input
Supply input

Tuning voltage input
8.5V rail output
RF connections: BNC

Unlike the majority of our extensive product range this unit will not be available as a kit The complexity of
the circuitry demands a high tevel of instrumentation to allow correct alignment. Minor variations in
assembly technique could also not be tolerated at such a high frequency. For these reasons we have
reluctantly decided to modify our policy but would point out that the VIDIF for use with the above 1S
available in either kit or assembled form

Inclusive Price: £69.95

Place your order now for the 1250DC50 or any of our product range by mail order or credit card. While our
staff strive to give a return of post service please allow 28 days for any possible delay particularly on

bied modules. Our current gue 13 lable by return of post on receipt of an AS stamped
addressed envelope. Please add 75p 1o your total order for postage and handling

RTTY and CW TRANSCEIVE with NO TERMINAL UNIT

This fantastic program interfaces direct with your rig. Split screen, type ahead,
26 memories and much, much more. Tape and kit for the very simple interface
for only £17.50. For CBM#64 and VIC20 (needs at least 8k expansion). CW-only
version for SPECTRUM £10.

And three very popular programs for CBM64, VIC20, BBC-B, SPECTRUM
LOCATOR QTH or Maidenhead locator or lat & long. Gives distance, beam and
return headings, long path details, VHF contest points and totals. Converts
between locator and lat & long. Tape and instructions £6.

Records date, band, mode, callsign and a large space for remarks of
all your contacts. Superfast callsign search. Easy updating of files.
Screen/printer output. Tape and instructions £6.

MORSE TUTOR Britain’s best. Learn fast in easy stages from absolute beginner
to over 40wpm. Join the hundreds who have succeeded with this program. Tape
and full learning guide £6. For ZX81-16k also.

RAE MATHS Gives you all the practice and testing you need. Tape and
comprehensive reference detailing all you need to know £8. For ZX81-16k also.
VIC 20 needs expansion. Don't let maths make you fail. PASS with this program.
All programs are menu-driven, very easy to use and come with full instructions
Prices include p&p 1st Class by return. Add £1 per tape if outside UK or Ireland.

technical software
Fron, Upper Liandwrog, Caernarfon, Gwynedd LL54 7RF
Tel. 0286 881886

EAST ANGLIA'S LEADING SUPPLIER OF RADIO COMMUNICATION EQUIPMENT

EASTERN COMMUNICATIONS

B 31 CATTLE MARKET ST, NORWICH —
| TEL: 0603 667189 ——
FOR J.LL. X200
THE SX400
BEST ; UNIDEN CR2021
IN ) A.O.R. AR2001
SCANNING
RECEIVERS - §X400

EVERYTHING FOR THE RADIO AMATEUR INCLUDING

ANYONE CAN SELL A KIT . . .REPUTATION SELLS OURS STOCKED AMATEUR ELECTRONICS UK “
BRANCH OF -
UNIT 13, YOUNGS INDUSTRIAL ESTATE MARINE, RADIO AMATEUR & BUSINESS COMMUNICATIONS
B ALDERMASTON, READING RG7 4PQ ——— MONDAY-FRIDAY 9.00-6.00
TEL: (073 56) 71444 TX:848702 ™ O, — SATURDAY 9.30-5.00  nEMONSTRATION FAGILITIES
8 please mention AMATEUR RADIO when replying to any advertisement NOVEMBER 1984
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AMATEUR RADIO EXCHANGE LTD

TS711E

Kenwood’s new Multi Mode
YAESU :
FT-980 Base Station %Eveggggjgggsgfvggﬁﬁm £488
S0ltem PHONEFORBESTPRICES  ‘Maormospuarmooets =
*DRAE SLOW SCAN £189

From your radio receiver to your TV

EVEN FASTER BUY MAILORDER EY == 6 YRR

B m - W PRICES CORRECT AT TIME OF GOING TO PRESS
i ALL OFFERS SUBJECT TD AVAILABILITY.

Ll 1% Masoaro R A MMC144308. 00
FT980 HF T
s ’{L‘,‘ S e b }%:; o s % WECANNOT POSSIBLY LIST EVERY SINGLE
102HF TR v i X
Bl Pt ACPes e PaibRsy Ivtldbrmt ot j%  ITEM WE STOCK. BUT WE DO CARRY ALL THE
$P102 spesker SPA30 peaker [on R IcRIGR MAL14412006 us@  WELL-KNOWN BRANDS OF AMATEUR RADIO
7R TR MB430motie unt ;g‘ﬁ% Fldsitter MMLL2I%0 }23333 EQUIPMENT. . .INCLUDING:
B hiter 45|
TSAk0SHF v B0 L MNCE351600 5% ALINCD Rotators and VHF amps
Vi .0 'm base 189. N
MMB16 mount AT230ATY 300 IC271H2m 100w MM4001KB 2000 BNOS Power supplies and VHF amps
FT757GX HF TRx SP230speaker Q00 ICPS25PSY MMT124128 1900  DIAMOND antennas
FCTSTATATU TS530SP HF tovr 669.00 02900 2m 25w MMT432:285 159.95
FPT57GX PSU VFO240VFO 95.00  ICA71E 70cm base MMT432/144R 1800 JAYBEAM
FP?S?HD PSU TS130S HF tovr 576.00 IC490E 70cm MMT1296/144 215.00 T E T
TL120 200w tin 177.00  1C022mhrheld MMCMMZB 29.90 ool
MB100A mobite mount 19.50 1C04 70cm h/held IMD050/500 75.00 ORAE
SP120 speaker 27.99  HM9speakersmic MMHAA 11.90
sl 543 mm. 145 LC3case DATONG n ICS AMTOR
5775 . o WRASSE slow scan
o 2 21 TONNA antennas
YHA/S Ant TR9130 2mitcve 458.00 i HI-MOUN keys
MMBTtmount BO9A base 49.00 %g%%ﬂ b OUNO 24
FL2010amp RISt o L, A AKO wavemeters
F1208 2mh/heid m i i
b toul 1526002 M 24900 D8 Bw  SMC HS antennas
N P — iE DK
charger 3 -
PR SCecase 50 TONNA MICROWAVE MODULES
2‘7'333“’2 gr%zs ke #g o MUTEK
R hiheld S er/mc g R —
Mt oazome Pezoncas s T v NE TONO RTTV/CW/AMTOR
D21 bracket 5 20109 144mH; 1770
" i A 20209 144mHz 2000
R 10c TS0 i Cridacowan ™ 2115 itz 24 PHONE FOR BEST PRICES
; 14 3
I 20117 144mH; 31.60
0419.430me 270 CLDSED—Mondays DPEN Wednesdays

FULL DETAILS. TUES, WED, FR19.30-5.30.
ALL PRICES INC. VAT  THURS 9.30-6.00. SAT 9.30-5.00.

DF72C duplexer
RS45543 PSU

LONDON NORTHERN

373 UXBRIDGE ROAD 38 BRIDGE STREET,

ACTON EARLESTOWN. NEWTON LE WILLOWS
LONDON W2 9RH MERSEYSIDE WA12 9BA

Tel 01-9925765 6 Tel 092 52 29881 ; | ‘

AMATEUR RADlO\/EXCHANGE LTD
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STRAIGHT &
LEVEL

All the latest news, comment and
developments on the amateur

radio scene

After the success of their
unique SPC Transmatch ATU
in kit form, TAU Systems are
now set to launch their new
SPC-3000 ATU, essentially the
SPC Transmatch in a robust,
high quality cabinet.

With its roller coaster
tapered pitch inductor, the
SPC-3000 offers continuously
variable tuning from 1.5 to
29.35MHz, and the unit has a
built-in TKW 4 to 1 impedance
ratio balun. The spaced-plate
capacitors of the series/par-
allel capacitance (SPC) for-
mat are rated at 5KV (tested to
7KV), and there is a five
position antenna switch for

five input/outputs. Twin
meters give SWR and power
readings.

The SPC-3000is solidly built
(in Britain) to traditional pre-

cision engineering stan-
dards, and will last a lifetime.

It is available direct from
TAU, or from selected retail-
ers, for £349.95 inc VAT.

Ltd, 51

TAU Systems
Greenhey Place, East Gillib-

rands, Skelmersdale WNS8
9SA.

Tel: (0695) 24662.

Greenwood Electronics is
launching a new butane
powered portable soldering
iron, the Oryx Portasol.

Little bigger than a felt tip
pen (175mm x 19mm), the
Portasol works on different
principles from conventional
gas-powered irons. There is
no flame during operation,
the chemical energy of the
butane gas being converted
directly to heat by means of a
patented catalytic converter

PORTABLE IRON

in the solder tip.

Conversion rate is adjust-
able to provide control over
tip temperature and, at its
maximum setting, the iron
delivers power equivalent to
a 60 watt electric soldering
iron, the tip temperature
being adjustable between 250
and 450°C.

The Oryx Portasol iron will
run for up to 60 minutes on its
internal gas supply, and
refuelling, which takes

\B

seconds, is identicai to filiing
a gas cigarette lighter.

The same principles that
make gas cigarette lighters
safe are applied to the Por-
tasol.

The Oryx Portasol can be
carried in the pocket. It is
supplied with a protective cap
and is immediately ready for
use, the cap including an
igniter to start the catalytic
conversion.

The introduction of this
compact new iron brings a
new dimension to soldering.
Equally invaluable to the
engineer, the wireman, the
repairer and the hobbyist, the
Portasol offers the advantage
of eliminating all risk of
electrical damage to sensi-
tive components.

Replacement tips — which
include the converter — are
readily available.

For further information
please contact: Greenwood
Electronics, Portman Road,
Reading,Berks. RG3 1NE. Tel:
(0734) 5958441.
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The NIKE product range of
power buffers safeguard
computers against moment-
ary and short duration mains
failures. They are also effec-
tive against certain types of
mains borne interference.

The range is compatible
with the Oric ATMOS,
16K/48K Sinclair Spectrum
and the ZX81.

Rechargeable nickel cad-
mium cells are kept on float-
charge by the mains power
pack. When the mains supply
is lost, the cells take over the
task of supplying the compu-
ter. Over 30 minutes of back-
up is provided.

More rapid charging of run-
down cells is achieved by
keeping mains power on with
the computer switched off.
Manufacturer's original
power packs must be used.

The units include batteries
and are ready for use. An ON-
OFF switch for the computer
is provided. Two coloured
LEDs act as status indicators.

Helpful SAVEing techni-
ques are given in the User
Notes.

further information
Cambridge Mic-

For
contact:

roelectronics Ltd, 1 Milton
Rd, Cambridge CB4 1UY. Tel:
(0223) 314814.
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Century Communications
has published ‘MSX - An
Introduction’, the first book
giving a step-by-step
introduction to the
revolutionary new range of
MSX home computers due for
UK launch this Autumn. The
first machines to be launched
will be those from such giants
of the consumer electronics
industry as Sony, Toshiba,
Sanyo, JVC, Phillips, and
Yamaha, and these already
appear destined to capture a
significant proportion of the
pre-Christmas micro boom.

The difference between
MSX and the previous
generation of home micros is
that any MSX program written
to run on any MSX micro will
run on any other, irrespective
of the manufacturer. The
same goes for peripherals
and other add-ons confor-
ming to the MSX specifica-
tion.

The implications of this for
the consumer are that rather
than being tied to a single
manufacturer’'s products and
software, MSX buyers will
have immediate access to a
wealth of add-ons from a
variety of suppliers — a situa-
tion which has long been
accepted in an area such as

hi-fi, but which to date has
been impossible in the home
computer industry.

‘MSX - An Introduction’, by
Jonathan Pearce and Graham
Bland of Reflex Communica-
tions Ltd, takes the uniniti-
ated from the most basic
concepts of computers and
their programming, through
to complex techniques
involving the advanced fea-
tures of MSX-BASIC. The
style of the book has been
made as conversational as
possible, unlike many other
books on the market which
imply amysticismin program-
ming that does not really
exist.

To further aid first-time
users, the book is avaiiable in
two forms, one including a

cassette of MSX-BASIC prog-
rams, thereby saving the
tedious and unnecessary
volume of typing generally
associated with learning to
use a computer. The book will
also be widely available at the
points of purchase of MSX
computers, being supplied
through top retail chains
including W H Smith, Boots,
John Menzies, Dixons and
Laskys.

The book takes a new
approach to the means by
which a programming lan-
guage should be learned.
Following the introductory
stages of the book, MSX-
BASIC commands are dealt
with one by one so that the
user is familiar with their
scope and function before
being asked to write prog-
rams. Basic programming
techniques are then covered,
with the programs used mak-
ing the fullest possible use of
MSX advanced graphics fea-
tures.

Later stages of the book
look at more complex techni-
ques, together with MSX-
BASIC's most powerful fea-
tures - its graphics and music
capabilities. It is here that the
optional cassette tape really
comes into its own, partic-
ularly with the ‘Paintbox’

program, which allows the
user to draw on the screen in
avariety of colours, and using
tools including brushes, pen-
cils, compasses, a spray can
and an eraser. This program
demonstrates effective use of
sprites (the things that allow
space invaders to move about
on a screen, for example) in
MSX.

In addition to providing a

full and readily understand-
able MSX-BASIC specifica-
tion, appendices to the book
also cover MSX-BASIC func-
tions, error codes and mes-
sages, full screen editor con-
trol keys, and a summary of
the difference between MSX-
BASIC and SV-BASIC - the
language supplied by Spec-
travideo with its SV-318 and
SV-328 micros - thus allowing
these micros to be prog-
rammed.
. The price for the book only
is£7.95 and £12.95for the book
and software pack (book
together  with  cassette)
respectively.

For further information
contact: Century  Com-
munications, Century pub-
lishing Co Ltd, Portland
House, 12-13 Greek Street,
London W1V 5LE. Tel: (01) 434
4241.

ICS have brought out what
they claim is the ultimate in
computer games, DOCTOR
DX, which will be of particular
interest to those wishing to
practice contest operating
skills or improve their Morse.

With this module plugged
into the rear of a Commodore
64, an amateur radio trans-
ceiver appears on your TV
screen in colour graphics.
Touch the function keys and
the tuning scale moves up
and down. Touch other func-
tion keys and the transceiver
switches bands.

Listen to the loudspeaker,
and you will hear stations
sending Morse as you tune
across them - complete with
background noise. You are in
the middle of a CQ worldwide
DX contest, with stations
working each other, calling
CQ etc. If you enter your
latitude and longitude and
time of day at the beginning,
you will find that the coun-
triesyou hear are appropriate
to the propagation from your
location at a sunspot max-
imum. All 304 DXCC countries
are represented - with a

NOVEMBER 1984

density weighted according
to the amateur radio popula-
tion of each country.

Plug a Morse key into
DOCTOR DX and you can call
each station. If your operating
is good, it will call you back
with a full contest exchange.
Your score is kept on the
screen. At the top of each
band are slow Morse stations.
At the bottom are faster and
more ‘expert’ stations.

DOCTOR DX is now avail-
able in the UK at only £96.95
including VAT, plus £1.50 P&P.

Previously known for their
more expensive, high quality

.a new, versatile

AMTOR and RTTY terminal
units, ICS has now introduced
low cost
terminal unit for the begin-
ner, experimenter or VHF
operator.

Requiring 12 volt dc input at
150mA, the RM-1 connects to
a home computer via either
TTL or RS232 level interfaces
(both are supplied as stan-
dard). It can be used to send
and receive RTTY or AMTOR
at up to 100 bauds with 170Hz
shift.

Also available are CW send
and receive and wide band
ASCII communications at up

to 1200 bauds. European |ARU
tone standards are supported
and the wide band receive
mode can be used for receiv-
ing commercial 425, 850Hz
shift RTTY, as well as data
transmissions  from the
UoOSAT series satellites.

A range of software and
cable packages for the RM-1
is available from ICS for many
of the more popular home
micro computers. Most other
RTTY software on the market
can also be used with the
RM1. It is plug compatible
with other ICS terminal units.

Packaged in an attractive
screen printed enclosure,
with a comprehensive
manual, the UK made RM-1
lacks the extensive filtering
of ICS's more expensive
terminal units, but is ideal for
most medium to strong signal
applications.

Altogether, surprising
value at £70.50 including VAT
and £1.50 P & P.

For further information
contact: ICS Electronics Ltd,
PO Box 2, Arundel, West
Sussex, BN18 ONX. Tel: (024
365) 590.
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MORAY MARATHON

The Moray Marathon was
held on August 12th, was
organised by the Moray Dis-
trict Council Recreation
Department among others,
and was a 26 mile race
through towns and villages in
the area. The race started and
finished at Cooper Park,
Elgin, with well over 200
competitors taking part from
all over Scotland.

The Moray Firth Amateur
Television Club (callsign
GMBAVT) took the opportun-
ity to send live pictures of the
race to a receiving station at
Cooper Park from two sites,

one at Covesea, which is
about 4%2 miles north on a
high part of the road between
Lossiemouth and Hopeman,
and the other at Lesmurdie
Road, about 1'% miles north-
east on the outskirts of Elgin.
These sites were chosen to
show the runners after the
start and again in the latter
stages of the race.

TV amateurs taking part in
this exercise included
GMA4VRE, GM4I1ZY, GM4GUQ,
GM6BUHC, GMJ4PMT, GMs-
AZS, GM4HMN, GM4WJA,
GMBETF and GM4XKG, show-
ing clearly that ATV is a very
active mode in the north.

STRAIGHT & LEVEL

23cm TV REPEATER

A number of people have
expressed interest in a 23cm
TV repeater for the South-
ampton/Bournemouth area.

Several possible locations
are being discussed.
Suggestions have been

made that it may be better to
have two repeaters - one for
the Poole/Bournemouth area,
and one for the Southampton
area.Thiswould permit better
coverage of the low lying
areas in the central parts of
Southampton, Bournemouth
and Poole.

In order that any proposals
can take into account all
interested amateurs in the
areas concerned, it would be
most helpful if those
genuinely interested in 23cm
TV operation in the areas in
question could contact Nick
Foot, G4WHO, 47 Mallard
Road, Colehill, Wimborne,
and let him know of their
interest.

A major DXpedition is cur-
rently being planned by mem-
bers of the West Kent
Amateur Radio  Society
(G3WKS) who are located in
Tunbridge Wells.

The objective of the expedi-
tion is to establish a station at
an identified, if somewhat
inaccessible, location in Eire,
and attempt a direct contact
between Europe and North
America on the two metre
band - 144MHz. Such a con-
tact could be a considerabie
accomplishment on the band
and the group believe that
with the right preparation and
effort this world-first contact
could be achieved.

The group is currently look-
ing for sponsorship in the
form of both radio and other

equipment to help achieve
the goal. It is intended to
make a video presentation of
the preparations and the
expedition, which will be
made available to clubs who
are interested. More details
will be available as plans
progress.

For further information
contact: Nigel Peacock
(G4KlIU), 64 Cleveland, Tun-
bridge wells, Kent TN2 3NH.
Tel: (0892) 33586.

THANKSGIVING

Forthefourth year, ahands-
across-the-sea commemora-
tive station, callsign
WA1INPO, will be on the air on
America’s Thanksgiving Day,
Thursday 22nd November.

The station will be located
in Plimoth Plantation, near
Plymouth, Massachusetts,
within the precincts of a
living-history museum which
vividly depicts life in Plimoth
Colony, the first permanent
English settlement to be
established in the New World.

The museum’s exhibits
include a reproduction of a
complete pilgrim village as it
existed in 1627, and a full-size
replica of the Mayflower.

On the UK side, a com-
plementary station, callsign
GB2UST, will be operated by
Sidmouth (Devon) Amateur
Radio Society from the
astronomical observatory
200ft above the town, which is
set in the heart of the Sir
Walter Raleigh country.

Both stations will be operat-
ing from 1300 GMT to 2000
GMT on frequencies 14180,
14255 & 14345KHz SSB on
20 metres, and 21260 and
21385KHz SSB on 15 metres.
WA1INPO will be looking for
calls from any UK station, and

GLUE HERE IF /
_NECESSARY

Andy says:

“Cheap and simple insulated spreaders for open-wire antenna feeder
can be made from lengths of plastic moulding used for holding loose
pages in folders. This plastic 'spine’ material is then drilled the correct
distance apart and slid into place on the two wires. The piastic grips the
wires, but a blob of glue adds extra security.’

an attractive certificate
featuring the Mayflower will
be available for confirmed
contacts.

Further details are avail-
able from: Peter Jackson,
G3ADV, 32 Brown Avenue,
Parkfield, Nantwich,
Cheshire CW5 7DH. Tel:
(0270) 627149.

The Racal User Group is a
non-profit organisation which
aims to enhance the interest
and enjoyment of amateur
radio enthusiasts who own or
use communications equip-
ment manufactured by Racal,
which is now available on the
surplus market.

Considering the number of
RA17/117 receivers that have
passed into amateur hands
over the last few years, there
should be many amateurs
who could benefit from a
group like this.

So far the group has had
several enquiries, each of
which have received a copy of
the Racal User Group news-
letter. The newsletter costs
70p to produce, so the sub-
scription for the first four
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issues will be £2.80 and all
support would be appreci-
ated.

For further information
please contact: Peter Barker
G8BB2, the organiser of the
group, at 8A Alwyne Place,
London N1 2NL.

On the 10th March 1985
(11am to 4.30pm) the 1985
Components Fair will be held
at Carleton Community Cen-
tre, Pontefract. The event is
based on the Mobile Radio
Rally butthe difference isthat
it is aimed at the home
constructor.

Traders are invited to sell
components, surplus equip-
ment, instruments and anten-
nae only; new black box type
equipment is not allowed.

For further information
contact: N  Whittingham
G41SU,7 Ridgedale Mount,
Potefract, WF8 1SB. Tel:
(0977) 792784.

The price in the Dewsbury
ad (inside front cover) should
read £159 and not £129.
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From L.C.S.
The RM-1 Radio Modem

@ 170Hz shift IARU tones for RTTY/AMTOR at up to 100 Bauds

@ 800Hz shift IARU tones for ASCI| data transfer at up to 1200 Bauds
(Can also be used to demodulate 425, 850Hz shift RTTY and UoSat
satellite data)

@ CW demodulator with keyer output.

Two interfaces are built in:

TTL

RS232

switcheable

12 Volt D.C. input

Connects to PTT/MIC and SPKR tines of your transceiver.

It can be used for high speed computer data exchange or standard RTTY

or CW (with suitable programs).

The RM-1 is compatible with the following 1.C.S. software:

RTTY/CW/ASCII, for VIC-20 or CBM-64..............oii. .£33.91
AMTOR/RTTY/CW/ASCI! for VIC-20 or CBM-64 (MBA-TOR).............. £60.00
RTTY/CW (Tx) forBBCmodelB........................ secoesmmmmes ...£33.91
Add P&P.. — B ——— .£1.00

The RM-1 can also be used with any other ASCIl terminal emulation or
RTTY software. Plug compatable with almost all American RTTY software.

Maximum Versatility; Maximum Ease of Use and Minimum Price, the RM-1
is suitable for a wide range of medium to strong signal applications.

Professionally built in a screen printed metal enclosure with extensive
documentation by 1.C.S. - the data communications specialists.

Please add VAT @ 15%
Callers by appointment

CONTACT US FOR DETAILS OF OTHER RADIO DATA COMMUNICATIONS SYSTEMS FOR USE WITH HOME COMPUTERS.
ICS ELECTRONICS LTD
PO BOX 2, ARUNDEL =
N WEST SUSSEX BN18 OND ——
PHONE; 024 365 590

S| TAU SYSTEMS LTD

51 GREENHEY PLACE

Designed and EAST GILLIBRANDS

manufactured SKELMERSDALE WN8 SSA

in Gt. Britain ENGLAND Phone: 0695 24662

INTRODUCING the REAL ATU

FULL COVERAGE, TUNES 1-5 CONTINUOUS TO 29-350 Mcs
Special Features NEW model SPC 3000

Renowned “SPC” transmatch circuit

TAU innovative composite design®

Large spaced Capacitors rated 5kV, tested to 7kV
Roller Coaster Inductor infinitely variable

Balun built in, 1Kw, 4 to 1 impedance ratio
Transmitter switch, thro ATU or direct to antenna
Five position antenna switch to 5 input/outputs
Twin Meter automatic readout of SWR & Power
unsurpassable transmission strength and clarity
10 Solid, traditional precision radio engineering

11 Heavyweight, long-life construction

12 Superb ultra-compact cabinet design with tilt feet cabinet dimensions, wide 313mm, high 147mm, deep 380mm
13 Superlative finish and looks — compatible with all rigs unpacked weight 9.7 kilos of solid quality engineering

14 Will tune any Transmitter/Aerial combination to optimum including UK VAT

15 Lifetime Investment — will never need replacing £ 34 ex works carriage extra

UNDOUBTEDLY THE FINEST ATU AVAILABLE — NOBODY MATCHES UPTO US! TAU SYSTEMS LTD

1
2
3
4
5
6
7
8
9
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I have justreadthe
‘Justice/injustice’ articlein
the Octoberissue of Amateur
Radio, and | am spitting
blood. | have nodoubtthat the
anonymous writer of the
articlewroteitin goodfaith,
butturning his excellent
advice into practice whilst
being ‘turned over’'isnotan
easytask.

The article mentions
‘reasonable times’ for
inspecting stations and
sympathises with someone
who's wife gets called on by
two men inthe afternoon. |
have been ‘frog marched’ out
of my laboratory by two
Customs and Excise officers,
accompanied by two
engineers of the Radio
Regulatory Division, and had
my vehicle (equipped with
legal 2m and 70cmrigs only)
thoroughly searched.

Onaseparate occasion, |
was stopped on my way to
work by two uniformed police
officers and charged for
possessingan illegal CB set. |
wasthenlocked upinapolice
cell forthree hours whilst my
vehicle, containing the same
equipment, was searched by
officers of the Radio
Regulatory Divison.

Readers may care to dwell
onthetechnical guidance
giventothepolice:‘Ifa
transceiver has morethan 16
channels,itisanillegal set’.

Itisinteresting to note that
the inspectorsrefusedto sign
the log book of my station; |
was alsorefused asolicitor.

I have complained to the
Radio Regulatory Division
(then controlled by the Home
Office) and was told thatthe
definitionofa‘reasonable

time’' would have to be
determined by the courts.

The advice offeredin the
articleaboutthe inspection
beingcarried outbyonlyone
personwould be humorous if
itdid notbring back such
unpleasantmemories.The
Customs and Excise and
police officers both
threatened to arrestme for
failureto co-operate when|
asked for the stationtobe
inspected only by the
properly authorised person. |
have had my equipment
operated by unlicenced
police officers despite my
protests.

Thewriter of the article may
alsobeinterestedto know
that | was threatened with
arrestfor ‘failureto co-
operate'when | refused to
transmitwhen orderedtodo
so byauniformed police
officer.

Tosumup, although the
article gives good advice, itis
impossible to followwhen
beingthreatened with arrest
orlocked upinapolicecell.
Incidentally, (eventually) |
was offered £12
compensation by the police.
Hush money?

The Chief Constable of
Essex nolongerwishesto
discuss my arrests and no
charges were brought against
me. | should also like to point
outthat | have always used
completely legal amateur
equipment.

Hugh Allison G3XSE,
Birchanger, Essex

We mightfind it easierto
comment ontheletterfrom
Mr Bragoli G6RBY (October)

if that gentleman had told us
which of hisinterestsisnot
promoted by the RSGB.

He speaksfirst of all about
an undetermined percentage
of radio amateurs, then
mentions the majority, all
without much of aclue about
the point he is trying to make.

Why on earth should the
RSGB hold areferendumon
each majorissue? Like most
otherorganisations, itelects
agoverning body,beita
committee, council, or
whatever,toactonthe
members’ behalf foragiven
period, atthe end of which
anyone can make their
opinions known by means of
the ballotbox. This applies
from Parliament right down to
the local ladies’ ciub. When
did MrBragoli's MP last
canvass his constituents
before voting on anissue?

Inthe case of our national
society, there are plenty of
opportunities forone’s voice
tobe heard. One can always
contact the devoted but hard-
pressed headquarters staff,
one's arearepresentative,
regional representative, or
the zonal council member.If
these are notenough, anyone
canraise pointsin either the
formal orinformal sessions of
the AGM or, if sufficient
membersdesire, they can ask
for an Extraordinary General
Meeting.

Mr Bragoli speaks about
changing the representations
puttothe DT{,and | am
wondering if heisone ofthe
mini-minority who want an
easy passage ontothe HF
spectrum withouttakinga
12wpm Morse test. | always
getsuspiciouswhen people
talk about democracy-

Regardingyourrequestin
Current Comment(October)
foranytips or mods for
readersto passon,hereisa
simplemeans ofreducing
ignition interferencetoa
vehiclefitted transceiver.

Take the power supply from
the vehicle battery as normal

Coax

(giving smoothestsupply),
observing earth polarity. The
lead from the batterytothe
rigshould be replaced by
coax~-thesupplyviathe
centre core, with the outside
braiding being earthed out at
both ends (battery and rig),
hence ashielded supply. A
plasticconnector between

coaxcentre andrig leads will
suffice,only leaving therig
earthtobe takentothe
nearest good earth point.
This has cured 99% of
mobile 27MHz and two metre
ignitioninterferencein my
experience.
Craig Booker, ex VPBAQQ
Rochester

Plastic connector

e +
m F' ﬁ
it/ Outer

= braid

Tx/Rx

Outer
braid

Lead as short as possible
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theysooften propose justthe
opposite. Every minority has
the rightto speak, but
thisdoes not mean thattheir
opinions should over-

rule those of the majority.

Mr Bragolidoes notagree
with the RSGB, so he has
made his point by notjoining.
Sobeit, but hereally should
notthen criticise from
outsideuntilheisin
possessionofall the facts.
Why notjoinand putyour
ideasforwardinthe proper
(democratic) manner?

E G Allen, G3DRN, London
SW20

In answertoJ H Clifton’s
letterinthe Octoberissue,
may | say thatin my opinion
we ‘old timers' do not have the
‘holierthanthou’ attitude.
Maybe some newly licenced
amateurs who constantly
quote reguiationstoothers
could fallinto that pigeon
hole.

| passed my RAE in 1964, but
was operational long before
thatas acommunications
engineer onthe Hamble river
and around the south coast.

| have several would be
‘Hams’ calling on me for help
andinstructioninradio etc,
and at 68 this keeps me on my
toes. My late father operated
CWand later AM from 1912to
1927, except forthe waryears
when he was the electrical
manager for Camper &
Nicholsonwhere he
remained until his retirement
in 1959.

Atthe age of 5years he took
me aboard the MY Electra,
Marconi'syacht, atthetime
anchored at Southampton’s
town quay where he had been
rewiring the WT office. This
was avery wellremembered
timeinmy life.

| have rebuilt his old spark
Tx with the original spark
generator and Morse key.

Iwasgivingatalkon
sparking and introduced the
Tx atthe Three Counties
Radio Club at Liphook a
couple of years ago, and was
taped by Radio 210 Reading.
Thetalk was putoutontheair
and this certainly gave my ego
aboost, butatnotimehas
there been a‘holierthan thou’
attitude.

PG Robins GBBSK,
Southampton
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ELECTRONICS
LIMITED

5 The Street, Hatfield Peverel, Essex
Tel: Chelmsford (0245) 381626/381673
Telex: 995801 (Ref AS)

Serving the amateur experimentor for over 19 years we are certainly the largest specialist amateur

radio dealer in the south-east with all major lines on permanent demonstration.

|__HF TRANSCEIVERS |
FT960R £1329
FT102 £719
FT757GX £719
75930S £1195
754305 £779

A
FL2100Z £599
IC2KL £1349
‘PSU

Henry Radio Big Linears to
Order

IC745
VHF TRANSCEIVERS
FT726R €775
FT290R £279
15780 £850
FT230R £269
TR9130 £458
TW4000A £488
TM201A £279
IC271E £649
IC271H £789
1C290D £499
IC27E £299
C5800 £379
C8900 £219
TS7T1E £785
TH2NE £360
70CM 726
FT790R
FT730R
TM401A
IC471E
IC471H
1C490E
IC45E
1C120
C7900
TM411E £410
HANDHELDS
FT208R £239
FT203R €175
FT203R/FNB3 £156
FT708R £189
TR2500 £246
LS20XE £139
C110E £139
21C2E £179
1C4E £229
1CO2E £239
TM21E £189
TM41E £198
TR2600 £260
TR3600 £289

INTEREST FREE FINANCE
20% Deposit + 6 Monthly
Payments OR 50% Deposit and
12 monthly payments. Avail-
able on many regular priced
items.

L!M1443/100 £172

LPM10/100 £149
LPM25/160 £207
L1443/100 .£143
Full Bnos Range Stocked
LPM432-1/50 TBA
LPM432-10/50 £155
MR150 £169
4M60W £149
7HE6OW £175
Full Tono Range Sloelég
LA2050 £90
LA2065 £87
New Yaesu Soon
R2000 £435
R600 £272
R71E . £589
R70 £565

550
CWR685E £739
CWR675EP POA
THETAS000 £839
(AMTOR)
T9100E £699
(AMTOR)
12" Amber Monitor £95
12" Green £99
Monitors
F!102 £185
FC757AT :£245
AT230 £143
AT250 £277
AT930 £150
AT100 £285
AT500 £399
CNW518 £233
CNwW419 £148
CL680 £81

SP300 £115
SP400 £82
SP10X £29
SP15M €41
SP45M £60
SP250 £58
SP350 £70
AC38M £74
CA35A €13
CA23N £13
CT15A £9
CT15N €17
CT150 £42
CT300 £58
CH20A £21
CH20N £37
0 0
FU2000 50
KR250 £55
KR400RC 121
KR600RC €173
KR2000RC £339
EMR400 £89
DR7500R £139
DR7500X £129
DR7500R £192
DR7600X £169
KRS500 £129

ARROW PRICE PROMISE
Arrow will meet or beat any
genuinely ertised m

Keys £55
BK100 £25
HK708 £14
HK802 £79
MK701 £28
MK703 £29
BY1 £36
(Bencher)

Vibroplex to Order

PO
PS300 £166
PS35 £149
PS§15 £119
PS25 £89
FP757 £125
£179

FP757HD
PS430

TER ANTENNA

IAL OFFER
HB238P £149
HB33M £199
HB338P £199
HB34D £239
HB433DX £229
HB443DX £309
HB464DX £469
MLA4 £79
Mv22C £30
MV3IBH £40
MV4BHR £83
MV5BH £79

Send SAE for details new TET
range

TONNA AERIAL

New 2x5EI Cross 2M £26
4EI2 metre £14.95
9El2metre £17.71
13Elportable2 M £31.05
16 El portable2 M £29.00
17EI2 metre £37.66
9Elcross2metre £32.43
9+19EIl'Oscar’ £34.27
9Elportable2M £20.00
19EI70cm £20.70
21Ei70cm £29.67
AtvAnt21E| £29.67
19El cross 70cm £34.27
5El6metre £34.30
23E| 1296 MHz £25.90
23E11250 MHz £25.90
4x23E! frame 1250 £139.95
4x23E! frame 1296 £139.99
2M 2 way power split £35.94
23cm 2way power split  £26.45
24cm2way power split  £26.45
70cm2waypower split  £30.05
2m4 way power split £37.37
23cm4waypowersplit £26.45
24cm4waypowersplit £28.28
70cm 4way power split  £35.79
3.7 metre mast £18.59
5.7 metre mast £21.85
7.7 metre mast £33.29

Some 27 years ago when
G3LST was newly licenced
your scribe remembers with
some affection a used equip-
ment dealer who described his
wares with many a well-turned
phrase. Nowadays we do things
a little differently. Our ever-
changing stock o used equip-
ment is now on a very clever
programme on the Company
Computer written by Adam
G6MON our resident expert,
and is up-dated after every few
sales/purchases. If you would
tike a copy just send us a
stamped self addressed
envelope (several if you like).
Just to retﬁrn towe old davs —
my own or sale
having just been lovingly re-
aligned, new 6146's etc. The
receiver isreally superb @ £485

\AUTHORISED7

YAESU

it's a snip.

Our most successful Glasgow
shop has a problem, it's just not
big enough. Bill & Jim have
been runnmg RAE classes 'in
the shop’ If you want to try for
the RAE contact Bill on 339 6445
{The success rate has been
sxceptional - congratuiations
‘0 pupils & tutors . . .} Both Bill
& Jim are now Class ‘A’ further
congrat's & are deeply into
PACKET RADIO. If you would
like to know more about the
latest developments send an
SAE to Glasgow shop. if you
would like copy programms
FREE - please send a tape or
mini disc.

!he new !!711E ino/Kenwood

2m base station is really quite
remarkable, and at the time of
writing is available from stock-
please 'phone for price.

New stocks of the TS780 dual
bander should also be in stock.
We had great fun playlng with
the TR2600 and it's calisign
generator. This excellent
handy has VOX facility also. Ex
stock at £260.

Although we are pleased to
have the FT20/700 2M & 70cm
FM mobile. Yaesu's answer to
the TW4000A if only it could
have been all-mode. Perhaps
Yaesu have this up their
sleeve’'s? We're sure it would
be another winner.

Rumours abound of an FT100 -
successor to FT102 - probably
FT757GX circuitry & power
supply in a base station con-
figuration. If you send us an
SAE we will mail details as
soon as it appears in Tokyo ...
Of course if you have an
ARROW CREDIT CARD (for
which there is no charge) you
should receive a_ maii-shot
regularly... as will all our
regular customers

MONTHS SP AL
OFFERS
___ CASH & CARRY
102 Last few of this excelient

transceiver £665.
FRG7700 General
receiver £299,
IC745 ICOM HF Transceiver
£739. Few only at this price.

coverage

"FT757GX 'On the air' Special

offer £685. With free GSRV
multiband antenna & free
MH1BH fist microphone. plus
power FP757GX £100. If purch-
ased with offer.

GLASGOW BRANCH WELSH BRANCH MAIL ORDERS & HEAD OFFICE
Arrow Electronics (Scotland) Arrow Electronics (Wales) Arrow Electronics Ltd
51 Hyndiand Street 14 Carreg-y-Gad 5 The Street
Partick Uanfalr-P-G Hatfleld Poverel
Glasgow Anglesey Chelmsford
Scotland Essex CM8 3YL
Tel: 0248 714657
Tel: 041 339 8445 John Lewis GWSUZL Tel: (0245) 381626/381673
Bill McJimpsoy GM3NHJ Peter G3LST, Bob GSAKL
Adam GSMON
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Most major creditcards accep-
ted plus Lombard / Tricity

“Creditcharge” cards. Our own

club card available. Please ask
for details. instant credit, short
or long term finance, interest
free scheme see above.

EN

VISA
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- '‘News for HF operators comp|led by Don Field G3XTT

| write this column having
just returned from the Clip-
perton DX Convention in
Paris. International gather-
ings of this sort are a marvel-
lous opportunity to meet peo-
ple with a common interest,
many of whom one has pre-
viously spoken to over the air.
Under such circumstances
language problems seem to
vanish. This was my first
Clipperton Convention (so
named because it was started
by the group of French DXers
who put Clipperton Island on
the air in 1978), and it enabled
me to meet, among others,
DJ9ZB (who has operated
from all over the world and
was a member of the abortive
Clipperton Island expedition
earlier this year), I8UDB (who
has operated from many of
the islands off the Italian
coast), DK6XR and DK7XN
(who have conducted several
operations from the Pacific),
TL8GE/STO, FM7CD, and
many other French and over-
seas DX personalities.

The programme at the con-
vention included a number of
slide presentations of DX and
contest operations, enough
to make the mouth water and
to create a desire to have ago
oneself. On the other hand,
conditions can sometimes be
anything but hospitable in
these remote DX locations.
This is something brought
home by some of the slides
but often forgotten by those
of us who sit at home and
complain when we think the
DXpedition is not giving us
the attention we deserve.

The Colvins
One of the presentations at
the convention was about the

South American operations
last year of Lloyd and iris
Colvin (W6KG and Wé6QL),
who | mentioned back in the
February column. By the time
you read this, Lioyd and Iris
will have set out on their
1984/85 expedition, this time
to Africa to operate from
those African countries
which they have missed on
their previous visits. These
will primarily be countries in
Southern and South-Eastern
Africa. Their tour was due to
begin on October 1st and will
continue until April 1st 1985.

Lloyd and Iris have now
made more than 1 million
contacts on their travels
around the world, and have a
collection of about half a
million QSL cards, all
carefully filed, back home in
California. The QSL address
for this year’s trip will be the
same as always: The Yasme
Foundation, PO Box 2025,
Castro Valley, CA 94546, USA.

San Felix or San Flasco?

For most DXers the great
event of recent weeks has
been the appearance of
CEOAA from the South Amer-
ican island of San Felix.
Among European DXers, San
Felix ranks as the most
wanted ‘country’ in the world.
There had been only two
previous amateur radio
operations from the island,
the first under the callsign
CEOXA in 1965, and the
second by WIIGW/CEOX and
KOKNW/CEOX in April 1972.
This latter operation was pri-
marily on CW and most con-
tacts seem to have been with
the USA.

The consequence of San
Felix's rarity is that, at least

S
s

3

for the first week or so of this
latest operation, there has
been pandemonium on and
around the CEOAA frequency,
hence the San Fiasco head-
ing which is taken from one of
the US DX bulletins. Opera-
tion during the first few days
was mainly on 14110KHz, to
lists taken by various South
American stations earlier in
the evening (or in some cases
the previous day) on 15
metres. CEOAA has subse-
quently appeared . on
21050KHz CW, and with SSB
on 21245, 7075 and 3735KHz. At
the time of writing most SSB
operation continues to be by
list, but the pile-ups are
starting to diminish and some
UK stations have now worked
CEOAA on 4 bands. So far
there has been no suitable
propagation on 10 metres.

The San Ambrosio and San
Felix Islands, to use the full
name of this island group, are
a territory of Chile and con-
sist of several islands and
rocks of volcanic origin about
540 miles off the Chilean
coast.

In recent years a number of
amateur groups have tried to
obtain permission to operate
from the islands, but there
has been marked reluctance
on the part of the authorities
to allow anyone other than
Chilean nationals to visit the
islands. In 1981 there was a
furore when KF10/CEOX
appeared on the air claiming
to be on San Felix. He said he
was there to install some kind
of radio beacon and had been
able to get a permit to
operate. Subsequently the
operation was disallowed by
the ARRL when evidence was
submitted from South Amer-
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ica to the effect that KF10 had
never been off the mainland.

Curiously, however, there
has recently been areference
to the fact that the latest
CEOAA operators are using
some of the equipment instal-
led on the istand by KF10 back
in 1981! Perhaps the truth will
never be known. However,
the good news is that this
latest operation most cer-
tainly will count, having been
conducted by Chilean nat-
jonals under the auspices of
the Chilean amateur radio
society. QSLs will be avail-
able from PO Box 700, San-
tiago.

Contests

Once you have recovered
from the October contests
you can start to think about
the OK DX Contest which
takes place on 11th Novem-
ber. Thisis similar in format to
the CQ WW but lasts one day
only, with both SSB and CW
contacts permissible.
However, a station can be
worked only once per band,
either on CW or on SSB.

The following weekend
(10/11th November) is the
occasion for the RSGB's
second 1.8MHz contest,.a
short but frantic affair, espec-
ially now that almost every
country in Europe has a 160-
metre allocation. UK par-
ticipation in RSGB contests is
restricted to RSGB members
only, one good reason for
joining your national society.

The last full weekend in
November (24/25th) is the
setting for the CQWW CW
(see G3TXF's article last
month). | used to operate the
full 48 hours with an old-
fashioned straight key, but
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gave in a couple of years ago
and bought an electronic
keyer. To achieve a high-
ranking score in the all-band
category requires a lot of
effort and determination, but
otherwise why not have a
dabble and practice your CW
for a few hours?

Another CW only contest is
the TOPS 80 metre conteston
1st/2nd December, starting at
2000 GMT the first night and
running for 24 hours. TOPS is
a club of enthusiastic CW
operators, but all amateurs
are invited to take part in this
eventwhich takes place at the
bottom end of 80. Remember,
if you take part, that the
bottom 5KHz of the band are,
by tradition, reserved for
intercontinental working only
and, indeed, the contest rules
last year stipulated that the
bottom 12KHz should be kept
clear of local traffic.

French news

One of the benefits of
attending amateur conven-
tions is that you pick up
various snippets of news. The
Clipperton Convention was
no exception. In conversation
with F6FYD | learned that he
will be QSL manager for anew
operator on Kerguelen
Island, FT8XA, who will arrive
on the island in late Novem-
ber. The operator's name is
Rafik and he will be active
mostly on CW using an FT-
101E. Another attendee at
the convention was TL8GE
who has previously operated
from the South Sudan as
TL8GE/STO. It seems that his
job will continue to take him
there for about one week in
every month and he will take a
transceiver with him
whenever possible. Finally, it
appears that a group of
French amateurs are looking
into the possibility of an
operation from Mali either
late this year or early in 1985.

Other news

VE3FXT, George, is another
amateur whose feet never
seem to touch the ground.
George operated for a long
‘period from Thailand, and has
also been active from many
other rare spots. His latest
project is to operate from 100

countries in the course ofa 12.

month period, starting in the
UK in mid-October. George
promises some sort of award
to anyone who works him
from all 100, though | doubt
that he will have many takers!

One country that has
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become increasingly rare in
recent years is A6 (United
Arab Emirates). At one time
there were many British resi-
dents operating under the old

MP4T  prefix but, since
independence, there have
been very few legitimate

operations (though several
unlicensed stations have
appeared). Thus the news
that Dennis Shepherd,
G3LCS, will shortly be in A6
working for a member of the
A6 royal family, who holds the
call A61AA, must be very
welcome. We can only hope
that Dennis will be able to use
his royal connections to get
an A6 licence.

For those still needing a
contact with China, BY5RA
shows up on Wednesdays and
Saturdays on 14180KHz from
1200Z with DUSRG, who runs a
list operation for the BY. On
the Wednesday asked a spe-
cial effort is made to work

Europeans.
Having said this, | checked
the frequency today (a

Wednesday) and was able to
hear DU9RG quite well but
the BY was inaudible.
However, on at least one such
occasion there has been
propagation to the UK.

By the time you read this,
VKOGC should be back on the
istand of Macquarie for
another tour of duty. During
his last tour he put an excel-
lentsignal into the UK, espec-
ially in the mornings on 40
metres. As far as | am aware,
he is exclusively an SSB
operator.

Turning again to the conti-
nent of Africa, arecent arrival
on the bands has been
JSWAD, whose home call is
UBS5SWAD. So far he has been
limited to operation on
14157KHz because his current
rig is crystal controlled, but

he will be there for 15 months
and hopes to get a multiband
rig in the near future. His QSL
manager is UA4PW (via the

-USSR bureau).

Also from Africa, WA2HZR
hopes to be active from some
of the South African home-
lands later in the year. In
particular he is expecting to
operate as WA2HZR/V9
(Vendaland) from November
21st to 28th and as S8HZR
(Transkei) from November
29th to December 5th. Later
on he may operate as S42HZR
and as WA2HZR/ZS. All
operation will be on CW, 80
through 10 metres, and QSLs
go to his home address: D
Church, Box 592, Mexico, NY
13114, USA.

Wake Island

Now to the Pacific. A letter |
have from Tom, AH3AA/KHS,
tells me that he and Dave,
AH9AB, are still on Wake
Island but rather inactive at
present. This is because
there is no power to the main
shack and they are having to
operate from their living
quarters with wire antennae.
However, they hope to put
matters straight in the near
future and intend to give
particular attention to work-
ing Europe during the autumn
DX season.

Another one to look for, if
you were prompt in buying
your copy of this magazine, is
ZK1 (South Cook Is). Two
Dutch amateurs are there
until November 5th, operating
as ZK1XC (SSB) and ZK1XD
(CW). QSLs go to PA3BFM.

Derick, 9K2BE, is now back
in Kuwait for his final tour of
duty. He will leave there in
mid-December to travel over-
land back to the UK. In the
meantime he will continue to
be active on the bands and is

Ron Stone GW3YDX and Nigel Cawthorne G3TXF at the
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happy to arrange skeds. His
telephone number in Kuwait
is 5314242,

T30AT

Justafewdaysago | hadthe
pleasure of meeting Alan,
T30AT, who was back on leave
in the UK. | mentioned in the
September column that Alan
was hoping to return to Kiri-
bati if his contract was
renewed, and when | saw him
he confirmed that he would
be on his way backin October.
He hopes to do more LF band
operating when he returns,
and also said that he may be
able to make a second visit to
Kanton Isiand as T31AT some-
time in 1985.

On his visit there earlier
this year he made about 3000
contacts, using the large log
periodic antenna left there by
the Americans, who used to
have an airstrip on the island.
The reason Alan was unable
to make more QSOs was that
he was on the island to do a
job of work and was only able
to goontheair during his free
time. In any case, he had to
cycle the length of the atoll to
reach his operating site, not
an easy ride he tells me,
especially in the dark. The
resident population of Kan-

ton lisland is 17, mainly
maintenance staff who keep
the various government

equipment on the island in
working condition.

Kiribati, east o west

The three DXCC countries
T30, T31and T32, are all part of
the Republic of Kiribati,
spread across 2000 miles of
ocean. It is particularly diffi-
cult for the government to
administer such a geog-
raphically dispersed nation,
and Alan commented that
there are unlikely to be many
DXpeditions by outsiders
because flights to the main
centres of population are
infrequent and unreliable,
and the more remote islands
are served only by boat.

T30DB has now left the
islands and is operational
from St Lucia as J6LDB, so
Alan and T30BY are now the
only DX- minded amateurs
left on Western Kiribati.
T32AB and T32AF continue to
be active from Eastern Kiri-
bati, putting a potent signal -
into Europe on 20 metres.

So there we are for another
month. News, views, etc can
be sent to my home address:
63 West Drive, Caldecote,
Cambridge CB3 7NY.
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Some twenty years ago there were
many manufacturers of HF transceivers
outside Japan, and even six years ago
there was much stiff opposition, partic-
ularly from the States. Japanese com-
petition though has been so great in
recent years, and their factory produc-
tion methods are so efficient, that one by
one European and US manufacturers
have closed down production lines as
they just could not make a competitive
rig.

In an effort to make products even
more economically, Japanese manu-
facturers have found that synthesisers
installed to control local oscillator
frequencies are cheaper to produce in
large quantities than normal VFOs, and
thus the tendency for almost all modern
rigs is to empioy synthesiser microp-
rocessor controlled circuitry.

This has had advantages, in that it is
easier to add many bells and whistles,
including memories, but the disadvan-
tage is that of local oscillator phase
noise near the carrier, and in some
instances quite a long way out as well.

Nomal VFO

The Ten-Tec Corsair has been
designed to offer a normal type VFO
system for tuning with very low inherent
carrier phase and amplitude noise, using
the latest techniques, to return to the
benefits of such circuitryin arigand give
improved performance which has not
been available for quite along timetothe
amateur, outside the few very expensive
and specialised rigs.

The Corsair only includes CW and SSB
on all amateur bands, including the new
ones, from 160 to 10m. The very fact that it
excludes both AM and FM is the reason
that its performance is so amazing on the
modes provided, and no compromise has
been reached in order to accommodate
the wider bandwidth modes.

The transceiver offers an outstanding
performance in many areas for an
operator who wishes to specialise in DX
and contest operating, with the ability to
winkle out weak signals very close to
strong ones, whilst hardly knowing that
the strong ones are actually present.

I1f you look at a Corsair you will see that
it does not have a modern high-tec
appearance and you will not find an
amazingly compact but cluttered front
panel. Instead, its front panel is, indeed,
very well laid out with plenty of space
around all the controls, all of which |
found very easy to use, although | have
some reservations about the VFO.

Receiver facilities include RF and AF
gain; variable band pass tuning with a
centre indent; a very effective notch
filter tunable right across both side
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TEN-TEC CORSAIR

HF TRANSCEIVER

bands; AGC fast, siow and off; an offset
control with a switchable narrow or wide
range, which is also switchabie to
operate on receive only, transmit only or
transceive; and three filter positions, the
normal one being 2.3KHz bandwidth, and
the other two being optional, a choice of
1.8KHz, 500Hz and 250Hz being available.
The review sample included 1.8KHz and
250Hz.

A large band change switch selects
500KHz wide bands, 10m being
accommodated therefore in four chunks.
The mode switch selects normal SSB
(USB above 14MHz and LSB below it),
reverse SSB and CW, a fourth position
locking the transmitter on for test
purposes.

Five rotary controls are provided for
vox gain setting, vox delay, compression
threshold and on/off, noise blanker and
ALC threshold. A row of three position
lever switches, which feel quite chunky,
select vox/QSK fast or slow (this brings
the Rx gain up very rapidiy or slowly for
break in operation). The other levers
provide functions already described.

A Tx drive control is provided for
setting the PA and driver gain to the
required level (effectively a mic gain on
SSB and a carrier level for CW).

A four position meter switchselects PA
cathode current, forward power, SWR,
and compression indications on trans-
mit, whilst it gives a conventional S-
meter indication on Rx, although for
some inexplicable reason the S-meter is
disabled if the switch is left in the PA
current position.

A push button near the VFO knob
allows the 750Hz tone to be heard for
beating with an incoming CW signal in
order to obtain perfect transceive. Two
review samples were checked and the

750Hz injection on the first was at a
reasonable level, but on the second it
was barely audible!

The frequency digital readout has
100Hz resolution, LEDs being provided
to indicate RF amp on (when this is
switched out a 10dB attenuator also
comes in on Rx to further improve the
front end RFIM performance); offset on;
processor on and ALC threshold having
been reached.

Underneath the rig is a large hole
through which one can put one’s digit to
adjust CW side tone level and pitch.

Back panel

On the back panel some extremely
useful sockets are provided, so often
missing on competitive rigs or, if theyare
fitted, more awkward to use. Three
phono sockets in a row give audio input
direct to the microphone input circuitry;
audio output in parallel with the built-in
speaker and not switching the latter off
when a plug is inserted; and an open on
Rx/short on Tx for controlling an exter-
nal linear (NB the outer of the phono
socket is grounded).

A quarter inch mono speaker jack’is
also provided which does cut out the
internal speaker when a jack plug is
inserted. Three additional phonosare for
PTT, Morse key and auxiliary 12V dc
(always live and providing up to 2 amps).

A VFO in/out connector is fitted which
is normally bridged but can, of course, be
used with a Ten-Tec external VFO unit
for additional flexibility allowing internal
or external VFO control, or split in either
direction for Tx and Rx. Another auxiliary
12V dc phono socket is provided adja-
cent to the VFO socket which is also
rated at a maximum of 2 amps.

A multi-pin accessory socket provides
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12V on Tx,0V on Rx on pin 1, 8V regulated
on Tx and Rx on pin 2, 12V dc maximum 2
amps on pin 3, shift voitage (external
input) on pin 4, 12V on Rx only on pin 5,
internal VFO enable on pin 6 (normally
bridged to the +8V regulated line),
externai relay switching open on Rx and
shorton Txref earth on pin 7 (maximum 2
amps at 12,5V), ground on pin 8 and a
relay contact which is closed on Rx and
open on Tx on pin 9.

Relays

| discussed with Chris Ridley at KW
Ten-Tec whether higher voltage relays
could be used with this socket and he
was of the opinion that voltages up to
200V dc could be used satisfactorily,
provided that the current was not too
high under short circuit conditions.

Another socket is provided for inter-
connection with a Ten-Tec linear,
although it could be used with other
models. The socket provides ground (pin
1), 12V on Tx (2), 12m enable (3), common
(4), and 160 to 10m excluding 12m on pins
5 to 12. Thus, this socket provides logic
switching for the required frequency
band as well as Tx/Rx.

A large earth wing nut is fitted just
below this socket for the provision of a
solid earth connection. The 13V power
socket has four connections including
reverse control lines to knock off the
power supply if excessive current is
drawn.

The back panel includes a very
substantial heatsink for the PA transis-
tors and an S0O239 socket for the main
antenna or linear RF interconnection, a
subsidiary phono socket providing
either for aseparate Rx antennaorafeed
to an external receiver, this being
switchable with a small countersunk
switch. )

The loudspeaker is underneath therig,
and four feet underneath are com-
plemented by a bail stand which can be
pulled forward to lift up the front of the
rig, thus allowing the speaker’s output to
be thrown forward rather better.

Therivis housed in ametal cabinetand
both the top and bottom covers can be
easily removed to allow the inside to be
seen. There is plenty of internal space
and whilstthe wiring is not as neat as that
in most Japanese rigs, it is so much
easier to get at everything, and there is
plenty of room for adding modifications
and, for example, extra sockets on the
back.

My colleagues all felt that the rig would
be quite easy to service and not the sort
of nightmare that requires most
Japanese rigs to be returned to the
dealer! Whilst on this subject, | also
applaud the helpful instruction manual
which includes sections on dealing with
problems that could be encountered,
and in providing most helpful informa-
tion regarding the relevance of the
Corsair’'s performance when in actual
use.

There is no nonsense in this booklet
and | digress here by commenting that it
was a relief to see that there were no
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idiotic remarks, such as ‘if the rig does
not work, plug power supply into the
mains’ or ‘do not use rig on icy ski slopes
as it will not operate very well’ or, finally,
‘do not drop rig on floor as tatami mat
might get broken!’

I am not joking here for we have seen
all these quoted remarks in one instruc-
tion book or another. | must aiso state
that the importers are extremely helpful
and an excellent technical back-up is
available with superb after sales service,
which counts for a lot.

Top view

It is fascinating to see exactly why the
front-end and IF performance of this rig
is so good. The output from the first
mixer goes straight into a 12-pole crystal
ladder filter with around 2.3KHz band-
width at 9MHz, which is then followed by
a frequency change down to a second |F
of 6.3MHz. The VFO is permeability tuned
and runs from 5.0 to 5.5MHz at around
18KHz per revolution of the tuning knob.

The VFO beats with crystal controlied
osciliators and the output feeds directly
into the first mixer. The second local
oscillator is controlled by the offset
control but is nominally at centre
position unless switched in. By having
the first filter immediately after the
mixer the blocking performance is
outstanding, and this makes an enor-
mous difference when tuning across the
LF bands.

The review sample was fitted with the
optional additional 8-pole iF filter type
220, which | strongly recommend. The
transmit section is at 9IMHz which is then
mixed up to the final frequency with the
same oscillator mix as is provided for the
first Rx mixer.

The transmit filtering is taken care of
by a 9-pole crystal ladder, which is
amazingly effective at filtering out the
unwanted side band and further impro-
ving the carrier rejection.

Subjective tests

The first sample to arrive, whilst
working quite well, seemed to have a
rather poor RF sensitivity, and the |IM
performance, although good, faiied to
come up to my expectations, particularly
on 40 and 15m. For this reason, a second
sample was substituted and we ran many

of the tests in the laboratory in front of
the importer’s technical representatives
who were completely satisfied with the
test procedures.

Superb

The second sample produced what |
can only describe as a superb perform-
ance on the LF bands, 160, 80 and 40m,
which | have not known from any other
rig. What seems so outstanding about the
Corsair was not only the general abs-
ence of any muck in the background, but
the extraordinary ability of the amazing
IF filters to reject aimost completely co-
channel interference which was remark-
ably close.

It made me realise that whilst in the
past | have been undertaking reciprocal
mixing tests to as close as 20KHz
spacing, | should have been taking
measurements very much closer still.
The Corsair's performance actually
demonstrated what is possible in a very
well designed rig in which the main SSB
filter comes immediately after the first
mixer.

RF sensitivity was as good as one
would ever need from 160 up to 18m, but it
was just reasonably good on 15m, and
only adequate on 10m. | would have
preferred the 10m sensitivity to have
been 3 or 4dB better so that very weak
stations could be more easily received
when band noise was very low, and there
is a distinct advantage to be gained by
using an additional pre-amp for such
circumstances. In general practice, you
would probably find the sensitivity
satisfactory, but quite a few modern rigs
are better.

| must emphasise that whiist the
sensitivity on the lower bands is theore-
tically poorer than average, in practice
this is totally irrelevant, for band noise is
so high that you could never use more
sensitivity unless you wished to receive
top band from a leaky dummy load! At no
time did | note any RFIM problems on the
frontend, although the lab tests revealed
some spurii.

in tuning across all the bands with a
screened dummy load connected to the
antenna socket, there were one or two
sprogs at high signal strengths, the worst
one being on 28.976MHz at S$8.25.
However, the same frequency can be
tuned in by tuning below 29MHz on the
29MHz segment, and this is recom-
mended in the instruction book. Other
sprogs were noted on 28.487, 21.319 and
18.165MHz, all at S4.25. A few other very
weak sprogs were noted but were of no
consequence.

AGC

The AGC is of the hang type, and one’s
attitude to this is obviously highly
personal, for | happen to dislike it
considerably. When set to slow, the
dynamic range of a voice is held
extremely well with almost no AGC
action for just over one second, and then
very suddenly, fuil gain is restored. This
therefore causes antenna and front end
noise to pump like mad if you are
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listening to someone who is constantly
stopping for a breath for more than one
and a half seconds.

With AGC on fast, it has the same
characteristic but after only 0.2 seconds
(see pen charts). This can be excellent
for CW break-in, although almost
impossible for SSB. The hang AGC is
also very irritating if there is a sudden
crack or spit, so frequently noted on LF
bands, and this could be obviated if the
noise blanker worked well, but alas, it
doesn't.

The blanker seemed to cope with loud
ignition interference on HF but was
hopeless at LF, and Ten-Tec should do
something about this. The product
detector had a very clean performance
and audio quality was superb, having
very low inherent distortion and the
internal speaker giving adequate volume
for normal use, but relatively little in
reserve.

Filters

The notch filter was excellent,
although itrequired very fine adjustment
to notch compietely an annoying carrier.
| was rather unhappy with the feel of the
VFO. The first sample was very spongey
and had a deal of backlash, and whilst the
second sample was better, | still found it
awkward to tune SSB in very accurately.

The importers explained to me thatthe
VFO system essentially produced slight
backlash because of its design, which
has to- give good mechanical stability
when finally tuned. However, one could
get over the problem of having to tune up
and down tens or hundreds of Hz on an
LF net, in which many operators seem to
be incapable of netting properly, by
using the offset control in its fine
adjustment mode on transmit and
receive.

Both the wide and narrow SSB filters
were fabulous, the narrower one giving
just about enough pass band to permit
good copy whilst giving the maximum
rejection of adjacent interference. The
CW filter was aiso excellent, although |
am surprised that its good shape at the
top was not maintained down to very low
levels, and also, noise did not seem to go
down on CWwhen the filter was switched
in. | noticed around 5dB loss through the
sharp CW filter and this obviously

AGC action (fast). Paper speed = 10mm/S"'

counteracted what should have been an
effective sensitivity improvement for
Ccw.

The S-meter on the first sample was
very well set up but on the second
sample it was far too sensitive, although
there are presets for adjusting this
internally. The 750Hz audio beat oscilla-
tor for CWwas extremely quiet, butagain
there is a preset provided for this which
had been poorly adjusted by the manu-
facturer, and | did not have time to fiddle
with it.

The frequency readout was easily
visible but, for some odd reason, the
hundreds of Hz are indicated with a
different colour, and slightly displaced
from the remainder of the digits, which is
unusual. All the back panel facilities are
very simple to use and are well described
in the manual.

Having stated that the SSB reception
quality from RF and AF aspects is so
good, | should comment that the transmit
side was also very easy to use. In
checking the transmitted output into a
dummy load with another receiver in the
lab, | was particularly struck by the
absence of the usual mic amp noise and
even IF noise seemed to be far lower
than usual.

Other stations tuning in to my trans-
missions reported that the transmitted
quality was good, that IPs were heid
down reasonably, and that the transmis-
sionwas cleaner than many, although the
Ten-Tec mic supplied gave a rather
coloured quality and lacked HF clarity. |
would recommend, therefore, the use of
an alternative mic such as a Heil,
recently reviewed.

CW break-in

CW break-in keying was superb, the
receiver coming live aimost immediately
after the key was released in the QSK
fast mode. CW transmission is automatic
when the key is held down and the mode
is switched to CW, the normal PTT on the
mic and on the back not having any effect
here.

On SSB, the vox control worked
extremely well, and the processor was
generally liked, although on one occa-
sion | did get some RF feedback on 10m
which did not occur again when | later
tried to repeat the problem. CW was

clean, and undoubtedly the rig will suit
first class operators very well indeed.
RTTY can be accommodated, and the rig
should work well with AMTOR.

Laboratory tests

The original rig supplied had very
uneven RF sensitivities varying from
0.8V on 24MHz to 0.3.V on 28MHz for
12dB sinad on the widest SSB filter. |
suggest the first sample was a rogue, for
the second was much better, being
0.22.V at best on 15 and 10m, degrading
only slightly on other bands. The RF
intercept point varied between 0dBm at
worst, to +7.5dBm at best with RF preamp
switched in, figures varying slightly
depending upon the method of measure-
ment.

At first glance these figures are just
good and other rigs have given better
measurements, but on further investiga-
tion we found that the Corsair retained
these measurements even when the
interfering carriers were only spaced 3
and 6KHz off channel! This performance
is quite exceptional and contributes to
the superb reception quality. The best
measurements, incidentally, were
obtained on 20m, whilst 10m gave the
worst figures, which are good anyway.

Now we come to some measurements
which have shaken all of us in the lab. For
measuring the reciprocal mixing per-
formance, | do not normally put the
disturbing carrier (the special muTek
crystal control generator at 28.55MHz)
closer than 20KHz spacing.

The figure obtained at 20KHz was so
exceptional that | felt that there was
justification enough for taking measure-
ments closer in. There was only slight
degradation at 10KHz, so we got closer
and closer, ending up with an unbeliev-
able 92dB ratio with the disturbing
carrier only 2KHz LF of the received one,
which was giving a 1KHz beat note. This
is tantamount to saying that the side
band rejection was around 92dB!

We went even further, and 1.5KHz LF
still gave figures better than 80dB, which
aiso speaks well forthe |F selectivity. Not
only did this show unbelievably low
phase and amplitude noise on the first
local oscillator, but it also showed the
excellence of the IF section.

Looking at selectivity, it can be seen
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Results across 19MHz | 3.7MHz | 7.05MHz |10.12MHz | 14.2MHz | 18.11MHz | 21.26MHz | 24.92MHz | 28.55MHz
the bands

RF sensitivity input EMF/2 _ _ R 4 R R _ - o
for 12dB sinad dBm/uV 117/0.32 117/0.32 | -117/0.32 | -117/0.32 119/0.25 119/0.25 120/0.22 | -118/0.28 | -120/0.22
RF intercept point (dBm) 25 +35 +15 == +75 - +4.5 - ° S'I'Ie:flftg
best figures quoted ’ ’ ' ’ in
RF input for S9, preamp -90 92 90 80 93 — 93 - .93
in, dBm
Tx Harmonics 2nd/3rd/ -54/-61 -50/-58 -50/-56 -50/-56 -50/-53 -50/-55 -57/-57 BNF/-60 | BNF/-53
spurii, dB slight slight clean slight slight slight -48 -60 -42

that both SSB filters were superb, while
the CW narrow filter was excellent. The
notch filter gave a 37dB notch at best,
with rejection at 20Hz off notch at 29dB,
50Hz off at 19dB, and 100Hz at 11dB. This
is quite a reasonable notch shape and in
practice it was most useful.

S-meter

The S-meter was very even on all bands
at S9, the sensitivity varying by only 3dB.
This level though was far too sensitive at
around 5uV, and it should have been
around 20dB less sensitive! It had clearly
been wrongly adjusted at the factory, for
there was a standing reading just below
S1. The law was not perfect but reason-
ably logarithmic.

The AGC pen charts showed that on
‘slow’, after a 30dB drop, a 7dB level was
recovered in the first 1.25 seconds,
followed by 15dB in the next minute
fraction of a second, followed by the
remaining recovery in several seconds. |
found that the 15dB sudden recovery was
very irritating. With AGC fast, it can be
seen that recovery takes place inoniy 0.2
seconds.

The AGC charts had to be made on the
first sample and were not repeated on
the second. Product detector distortion
was at a fairly low level at low frequen-
cies, and rather better than that of most
rigs, whilst for frequencies above 1KHz
the distortion was lower than | have yet
measured on an SSB product detector,
thus contributing to the superb audio
quality. There was no change in distor-
tion when switching AGC from slow to
fast. Available audio output power was
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adequate into 8ohms, but much more
power was available into 4ohms.

When we were taking the RFIM
measurements on 80m we kept getting
very strange results, noting a double
beaton some frequencies. We spentalot
of time investigating this, and by coinci-
dence discovered a slight problem in
that 80m frequencies one side of
3.75MHz mirrored an equivalent amount
the other side at around 60dB {ower. My
only explanation for this is that
breakthrough directly from the VFO from
5.0 to 5.5MHz was beating with 4.0 to
3.5MHz to give a 9MHz IF, this being
superimposed beneath the normal local
oscillator frequency.

It seems that better isolation of the
VFO from the local oscillator injection
would avoid the problem. We checked
the IF passband ripple on the wide SSB
filter, for on the first sample it was nottoo
good, but the second sample was
excellent showing only +/-0.5dB across
the top. We confirmed that the narrowest
CW filter lost around 5dB gain.

RF sensitivity onthe narrowestfilteron
CW showed no improved sensitivity as
compared with that of the SSB filters,
when it should have been around 10dB
better. This is the penalty introduced by
this form of design, but it should notbe a
disadvantage below the 18MHz band.

No normal image problems were
encountered, and in every other way the
receiver seemed excellent.

The transmitter could give an output
power variable from almost no output up
to 105W out on all bands, both CW and
PEP outputs peaking about the same. We
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were a little surprised that the output
consistency was so good, showing
excellent ALC control, the measure-
ments being undertaken on the first
sample. The second one was used for
intermodulation product tests, the avail-
able outputs being around the same.

At 100W PEP output on 28.57MHz third
order products were well down, but | felt
that higher order products did not
decrease asrapidly as | would have liked,
suggesting that the standing current in
the PA was set a little low.

At 50W PEP, the third order products
were remarkably low, but again the
higher order products did not fall rapidly
enough. We also noted that some
products varied a little with time as the
PA was warming up. Whilst the receiver
frequency accuracy had been within
100Hz, the CW offset on Tx was 200Hz off,
for it should have been 750Hz offset.

Harmonics

Harmonic outputs were generally
reasonably well down, the worst
measurements being 50/-53dB for 2nd
and 3rd harmonics respectively on 20m.
We did note though one particular set of
spurii which did concern me a little. On
10m there was a constant spurious
output at 27MHz (3 x the carrier
generator frequency) at -44dB ref 100W,
and another spurious which was spaced
above the carrier by an amount which
was always the difference between the
carrier and 27MHz. This spurious mea-
sured at around 42dB and the problem
was noted on both samples.

Unfortunately, if you transmit in the

“NEABm

—Ten-Tec b
—Aeehohors—Shar
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WPO COMMUNICATIONS

DSB/CW DSB80 2w+

Our most popular kit ever. Simple 80m (also
160m version) Tx/Rx with superbly sensitive
receiver. VFO. Basic pcb kit {(only needs
psu/mic/key & speaker) ONLY £37.45. Case
(punched but piain finish)/ hardware £24.45
and digital display option @ £24.10. All above
for £79.00 inc. 12v operation.

=

only
£37.45
Basic Kit

ALPHA — SINGLE BAND SSB/CW
SOW: TRANSCEIVER KIT

Our latest Transceiver for mobile or base
station use. Full kit with painted custom
case/bracket/digital display £199.50. Basic
pcb kit with all components £149.50 (no
display). 90dB+ dynamic range, excelient
sensitivity, RF blanker, IF Gain

BUILD AS
PORTABLE OR
BASE STATION

Get on 2m FM! 6 channel max. 1W+ Tx and
ideal for beginners. These are popular kits
with Rx @ £39.50 & Tx £32.90. Both kits for £68.
Verocase (undrilled) to make portable rig
£7.50.

20 FARNHAM AVENUE, HASSOCKS G3WPO
WEST SUSSEX BN6 8NS

Our unique design which works with Hand
keys! 10-120 sec message length at any
input/output speed. Memory back-up
sidetone, battery or external supply.

SPECIAL MS VERSION now available with
1-15 sec message length

£49.50
READY
BULLT

PECIALISE in kits for the home constructor, Why

y something from us soon? Many kits are sultable

D andg pots, wire eic

d can help YOU gt on

product 1er o
dietalls. Most ks

ble

VFO KITS

MINISYNTH As used in DSB2. 1 band PLL VFO
versions for 9 & 10.7MHz if.'s and for 160-10m
(28-28.6). Full kit with tuning cap and crystal £29.70.
Very stable — will drive an SBL1. VHF MINISYNTH
our 2 metre version with continuous coverage of
144-146MHz. Direct output on 2m and options for up
to 3 other bands ie 135 — 137 for Rx + 2 repeater
shifts. Full kit with air tuning cap £38.50. Again, very
stable — drives SBL1. OMEGA 9 band version — all
amateur bands with 1IMHz coverage. Very stable and
clean output PLL VFO. For 10.7MHz if's, the full kit

24hr VISA
ANSAPHONE BiSHEEN
UNIVERSAL MORSE MEMORY | .w.0s8 psB2 ANY SINGLE
cw BAND 160 — 15m

QRP Transceiver with mini-PLL VFO. Semi Break-in
CW, AF filter etc. ANY SINGLE BAND 160 — 15M.
Digitat display option. Basic pcb Kits (2) £68 only
needs psu (12v) mic + key/speaker. Kits with case
(punched but unfinished) hardware £89.50 or with
case plus display £113 (160/80m) or £118 (40-15m).

SPECIAL OFFER best selling 20m DSB2 basic kits
only £63!

OMEGA —~ 9 BAND MULTI-MODE
TRANSCEIVERFULL QSK CW

LTATNAR R e
s Ve o Wisev W

Our most complex kit for the enthusiast
constructor. High performance 90dB +
dynamic range PLL synthesised design.
Custom case and hardware available. Write

for full details. Unigue Mailing List/
Newsletter service available for €1.00
stamps.

OTHER KITS

G4JST SPEECH PROCESSOR only £13.90 ATU KIT, SWL or
QRP 5W 1:30MHz only £29.45 ACTIVE AUDIO FLTER for
improving selectivity (tow level input/output) 8 positions
SSB/CW for £16.65. HF BROADBAND PREAMP (1-30MHz)
suitable for use with G3ZVC/ G4CLF designs, 1508 gain — only
£13.50. PIN switched

We stock 1000pF Screw in Feedthroughs at 0.35 ea or £3.20/10

Don’t forget most of our OMEGA kits are suitable for use with
G3ZVC/GACLF designs to finally get them on the air

COMING SOON — The MICRON — 6 band CW only transcewver
with custom case, optional ATU/SWR. 8/10 watts or QRP,
vanable filtering Our answer to the HW-7/9 etc. Write for

with all crystals is £108. Drives SBL1 or similar.

detslis when available. 80 — 10m including 30m. RIT,
Attenuator etc

SPECIAL PRICES ON SURPLUS EQUIPMENT

Racal RA17 receivers, high grade communications receivers, 500kHz/
30MHz in 30 effective bands from £198.00. Eddystone receiver 730/4,
500kHz/30MHz in § bands £148.00. All in excellent condition. Carriage
£15.00. Sanyo RP8880 9 bands portable communications receivers
£128.00. Pye Westminster W15 low band AM £30.00, p&p £2.50. 27ft
teloscopic mast with guys, insulator etc £25.00 collected. High
Impedance headphones with boom ;mike, new £7.80. Avo valve testers
£38.00, p&p £4.00. New 28 range digitali multimeters £40.28. PCR
receivers, LW/MW/SW, untested less PSU £20.00, p&p £5.00. 10ft whip
aerials £4.00, p&p £1.50. Creed teleprinters model 75 £28.00.
Teleprinter carriage £8.00. Black Star frequency counter in stock from
£89.00. Various single and double beam oscilloscopes, signal
generators, valve testers, output meters etc always in stock. Surplus
circuit book containing circuits and notes on many surplus receivers,
transceivers etc £7.80. Send 50p for illystrated catalogue, inciudes £1
voucher. Over 500 sets in stock. Avo's amateur rigs wanted for cash. New
shop open at 218 St Aibans Rd. Come and see the bargains!

WEIRMEAD LTD, 218 St Albans Road, Watford, Herts. 0923 49456

Access/Visa Welcome

I |

NEWSAGENT ORDER FORM

RADIO

To (name of newsagent) For all two. 5 thusiast

Please order a copy of Amateur Radio for me every month

NAME
ADDRESS,

Newstrade distributors: Argus Press Sales & Distribution Ltd, 12-18 Paul |
Street, London EC2A 4JS. (Tel: 01-247-8233)

KW TEN-TEC
“CORSAIR”

A TOP OF THE RANGE WINNER

200 watts SSB/CW continuous rating
10-160m (including 3 new bands)

NS
Price £922 incl VAT & Delivery (UK)
Another winner from KW TEN-TEC
the “ARGOSY II”

100 watts SSB/CW Mobile

Portable or Home station
Price £516 incl VAT & Delivery (UK)

Prices subject to fluctuation, check with KW first.
WRITE OR PHONE FOR DETAILS
PURCHASE BY HP, ACCESS OR VISA

KW TEN-TEC LTD
Vanguard Works, Jenkins Dale
Chatham, Kent ME4 5RT
Tel: 0634-815173




CW portion on 10m at full output, you are
in danger of transmitting a spurious CW
signal which, incidentally, is right in the
satellite portion of the band! We checked
the audio passband from mic in socket to
transmitted output, and this was aimosta
textbook desirable response, virtually
flat from 400Hz to 2.7KHz, attenuating to
-60dB at 3.52KHz, whilst 55Hz was -40dB.

Finest performance

We had a look at the total noise output
of the transmitter ref full carrier when
the mic input was short circuited, but
with controls left in their normal posi-

- tions for full output, with the spectrum
analyser measuring with 10KHz band-
width. We were stunned to see that the
total energy, including that of the
suppressed carrier, was only -75dB,
surely the finest performance that | have
noted on an SSB transmitter! Alternate
sideband rejection was also phenomenal
and literally down in the noise.

One or two other spurii were noted on
various bands, the worst being a genera-
tion on 19.540MHz when 21.260MHz was
transmitted, the spurious level being at
-48dB. On other bands various spurii
were below -60dB.

Almost no drift was noticeable on Tx,
even when transmitting a continuous
50W carrier for a minute, any drift being
less than 10Hz. The maximum current
drawn on Tx should be around 18 amps
when the rig is feeding a 50ohm load. Rx
current, incidentally, is around 1 amp
under normal conditions.

The range of the offset control was
‘found to be from +/-970Hz on the
minimum position, and from +/-3.5KHz
on maximum. These ranges seemed
ideal for normal purposes. The maximum
vox hold time was around 1.5S variable
down to almost instantaneous dropping
out.

More than enough mic gain has been
provided for medium and high impe-
dance mics, and very strong compress-
ion is available if required, aithough |
would notrecommend more than around
12dB for normal use. The instructions are
very specific about the position of the
power/gain control for transmit and this
was observed during tests. We found that
there was stacks of gain available in
reserve.

We used the rig with a professional
power supply as the Ten-Tec one was not
supplied, and if you do not use the latter,
Ten-Tec can supply a magnetic operat-
ing cut out switch in the 13V input
connection lead which will trigger out
the supply if excessive current begins to
be drawn: there are very helpful com-
ments about this in the manual. The RF
gain control, when pulled, switches the
PSU on/off whilst the HF gain, when
pulled, cuts out the RF preamp.

Conclusions

It soon became evident in the subjec-
tive tests that this rig was unusual in that
several performance areas were
obviously outstanding. For this reason,
out of sheer fascination, my colleague,
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Jonathan Honeyball, and | spent many
hours carrying out tests to investigate
further some of the remarkable aspects.

| do not doubt that the received
capability is one of the very finest | have
ever encountered, and the transmitter
seems to have got so many points right
that competitive models get wrong. The
exhaustive reciprocal mixing, selectivity
and RFIM tests prove the rig's excell-
ence.

In looking over all these aspects, | feel
quite confident in recommending the rig
for DX contest and very serious use by
operators who do not want so many of the
unnecessary facilities provided on the
latest Japanese competition.

Therigexcels atLF, and is very good at
HF, and the received performance is
matched by the excellent transmit side,
although | was a little disappointed with
the Rx and Tx spurii. You will probably
get used to the VFO backlash which you
might at first feel to be a disadvantage,
but careful use of the offset control
overcomes the problem quite reason-
ably.

The rig is very expensive for its
facilities (at present £913 including VAT
for the basic Corsair), but you are paying
for its design excellence and concept,
including simplicity in operation, with
what must be virtually optimum perform-
ance in almost all areas.

Final areas of criticism are very
personal, and | suppose the points that
most annoyed me after trying the rig for
quite atime, were the poor noise blanker
and the AGC hang circuitry which | just
cannot get used to, and which would
actually stop me from purchasing the rig
myself.

| feel-sure though that many users
would actually like it as it stands, and
they might well dislike the more usuatl
exponential type AGC recovery. The
excellent manual includes ‘complete
specifications, circuits, very detailed
alignment and servicing instructions and
useful hints.

The rig measures 130 x 380 x 360mm and
weighs 6.4kg. The power supply type 260
costs £179.40 incl VAT, and the auxiliary
external VFO type 263 costs £175.95 incl
VAT.The hand mic type 700C is£28.00 incli
VAT, but is not recommended.

Optional filters include 1.8KHz type
288, 500Hz CW type 285 and 250Hz, CW
type 282, each costing £45.50 incl VAT.
The review sample also included an
8-pole 9MHz filter, type 220, costing an
additional £22.76 incl VAT, which is
strongly recommended.

| would like to thank KW Ten-Tec Ltd of
Chatham, Kent, for the loan of the review
samples and for their considerable
assistance in helping me prepare this
review, and also my colleague, Jonathan,
for painstakingly assisting me with all the
measurements.

A strong recommendation for purch-
ase then if you are really fussy about
performance, and are not concerned
aboutthe questionable kudos of having a
rig that looks very technical externally
and has umpteen bells and whistles.

please mention AMATEUR RADIO when replying to any advertisement

Ten-Tec Corsair HF Trasceiver
Laboratory Results
Reciprocal mixing ratio dB ref stated

spacing

100KHZ 106dB
50KHz 106dB
20KHz 106dB
10KHz 102dB
5KHz 100dB
3KHz 95dB
2KHz 92dB

1.5KHz 81dB

(Iinterefering carrier low ref wanted, on
10m)

Selectivity wide SSB
6dB

2.3KHz
40dB 2.75KHz
60dB 2.95KHz
80dB 3.5KHz
Shape factor 1.3
Selectivity: 1.8Hz SSB filter
6dB 1.8KHz
40dB 2.4KHz
60dB 2.7KHz
Shape factor 1.5
Selectivity: 250Hz CW filter
6dB 220Hz
40dB 575Hz
60dB 865Hz
80dB 2.12KHz
Shape factor 3.9

Audio distortion from strong RF carrier,
125mW/8ohms

300Hz 1.4%
700Hz 1%
1KHz 0.8%
1.4KHz 0.4%
Audio power output for 10% THD

24Winto 8ohms
3.8Winto 4ohms

Audio output constancy for RE input
variations (1st sample)
-60dBm/0dB

-70dBm/-0.9dB
-80dBm/-1.7dB
-90dBm/-2.6dB
-100dBm/-3.9dB
-110dBm/-7.8dB
-120dBm/-16.5dB

S-meter calibration (second sample)

-120dBm
S3 -117dBm
S5 -113dBm
S7 -106dBm
S9 -93dBm
S9+20 -64dBm
SO0 + 40 -38dBm

Pre-amp on/off gain difference for
S9reading 15dBm
Tx carrier and mic/IF noise ref 100W PEP
output SSB

-75dBm

Transmitted audio pass band for 3dB
points 400Hz to 2.7KHz (see text)

Tx power output CW/SSB PEP

160to 10m 105W
2 tone IPs 28.57MHz 100W PEP
3rd -32/-32dB
5th -43/-47dB
7th -46/-48dB
oth -48/-48dB
etc
2 tone IPs 28.57MHz, 50W output
3rd -42/-50dB
5th -41/-47dB
7th -43/-55dB
9th -45/-47dB
etc
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In. VAT & carv.

1331 TS-9308 Transceiver, HF, w.gen cov receiver 1128.00 1302 KB-1
1330 TS-9308 As above with automatic ATU 1228.00 1328 R-600
1329 SP-930 Speaker and fitters 87.00 1333 DCK-1
1313 MC-60A Desk Top Microphone scanning 82.00 1332 R-1000
1357 YK-88A1 6kHz AM filter 32.00 1335 R-2000
1356 YK-80C1 500Hz CW filter 32.00 1337 TR-2400
1348 YG-455C-1 500Hz CW filter 78.00 1301 ST-1
1349 YG-455CN-1  270Hz CW filter 90.00 1308 MC-20S
1324 TS-430S Transceiver, HF, w gen cov receiver 730.00 1322 AT-250
1310 PS-430S DC power supply, de luxe cooled 113.00 1338 TR-2500
1319 SP-430 External speaker 30.80 1304 ST-2
1314 FM-430 FM Unit 3.78 1342 VR-2530
1321 MB-430 Mobile Mount 12.80 1306 SMC-25
1324 PS-20 DC PSU - 1361 BT-1
1326 TS-530S Transceiver, HF 114.00 1311 PB-25
1327 SP-230 External Speaker 619.00 1305 SC+4
1325 AT-230 Antenna Tuning Unit 45.00 1375 TR-2300

146.00 1340 SM-220

541 8t’’ with YAESU in the UK and
“1st’”’ with the discerning buyer
YOUR ONLY INDEPENDENT IMPORTER OF

+* 15 YEARS EXPERIENCE
* AFTER SALES SERVICE

\&/

YAESU

YAESU PRICE LIST (INC VAT. FREE DELIVERY)

Cat Mo, Reom Description Price £
inc. VAT & carv.

HF POUIPVMENNT
1195 FT-102 Transceiver 884.00 1255 FRA-T700  Active Antenna
1196 SP-102 Speaker 82.00 1257 FRV-7700  Converter 118/130 140/150 70/60MHz
1197 SP-102P External speaker & phone patch 89.00 1246 FL-2100Z  HF 1200W Linear Amplifier
1196 FV-1020M VFD Scanner 219.00 127 AM Unit for FT-1012
1199 FC-102 ATU 178.00 1200 NC-1 Desk Charger for FT-202R
1206 FAS-14R Antenna Switch 40.00 1201 PA-1 12V Adapter for FT-202R
1204 FT-1 Tr All Mod al C 1480.00 1205 FP4 AC PSU 4 Amp
1229 FT-17 Compact Transceiver 488.00 1220 FP-B0A AC PSU 4.5 Amp
1247 FT-980 Transceiver (CAT)/General Coverage 1280.00 1234 FT-290R 2M All Mode Transceiver, portable
1243 SP-960 aker 90.00 1202 CSC-1A Carrying Case
1244 FT-757GX All Mode Transceiver/General Coverage $78.00 1210 MMB-11 Mobile Mount
1245 FP-7S7GX AC PSU 139.00 1211 NC-11C Charger
1264 FC-757AT ATU 230.00 1247 FL-2010 2m 10W Linear Amplifier
1240 FP-757HD HD PSU 170.00 1241 FT-720RU  70CM Mobile Transceiver, 10W
1248 FRG-7700 Genersl| Coverage Receiver 308.00 1217 €-72L Extension cable, 4m
1249 FRG-TT00M  General Coverage Receiver with Memory 430.00 1218 §-728 Switching box
1254 FRT-7700 ATU 48.00 1233 FT-208R  VHF Handle FM Transceiver

De luxe VFO knob
Receiver

DC Operation Cable kit
Receiver

Receiver

Transceiver 1.5W FM 10CH Mem
Base Stand

Hand Microphone
Automatic ATU

2m FM Transceiver

Base Stand

25W Amplifier

Speaker microphone
Manganese Battery Case
Nicad Battery

Soft case

2m Transceiver {demo)
Station Monitor

AND

SYMBOLS OF
INDEPENDENCE AND EXCELLENCE!

42.00
88.00
860.00
20.00
10.00

KENWOOD PRICE LIST. 2 YR WARRANTY. FREE DELIVERY.
Cat No. Type Benerisilon Price £

278.00

* FACTORY SALES
* FULL WARRANTY

1228 FT-790R 70cm Multimode Portable 240.00
1258 NC-7C  Base Charger for FT-208/708 33.00
1260 FBA-2  Battery Sleeve for NC-718 3.50
1261 MMB-10 Mobile Brackel 8.00
1262 NC-9C  Compact Trickle Charger 9.00
1263 FT-230R 2m FM Mobile Transceiver, 25W 288.00
1237 FT-726R VHF/UHF Multiband multimode Triceiver c/w 2m 738
1238 430/726 70cm module 248.00
1239 SAT726 Satelite Unit 98.00
MICROPHONES/ A

1208 MH1B8  Hand mic - scanning 18.00
1235 YM 38 Desk mic - scanning for FT-1/102/707 series 26.50
1250 YM49  Speaker mic for FT-290/230R 18.00
1213 QTR-24D 24-hour quartz clock 32.00
1218 YH-55  Lightweight headphones 11.00
1219 YH-77  Lightweight headphones 12.00
1278 Battery Holder for FRG-7 3.90
1344 DS-2 DC/DC Converter for 158308 82.00
1343 TR-8400 70cm Transceiver 279.00
1369 SP-40 Compact Mobile Speaker 18.78
1371 MC 46  Auto pitch Up-Down microphone 41.80
1339 TR-9130 2m All Mode Transceiver 25W 438.00
1373 SP-120  External Speaker 34.00
1370 BC-1 AC Adaptor for memory back up 6.43
1341 TR-9500 70cm All Mode Transceiver 420.00
1307 PS-20 DC Power Supply 89.00
1316 TL-922 2kW HF Linear Amplifier 929.00
1351 HC-10  Digital World Clock 63.00
1350 PC-1A  Phone Patch 80.00
1303 RA-1 Antenna 8.00

WE ARE THE SOLE UK OISTRIBUTORS!

EMOTO EMOTO 105TSX For light HF and large VHF arrays
EMOTO 105PSX Pre-set controller

EMOTO 502SAX For heavier HF beams plus VHF/UHF
EMOTO 1102MXX The really big one for large HF monobanders
EMOTO 1103MXX As 1102MXX but greater turning power

EMOTO 1102MSAX Circular dial
EMOTO 1103SAX Circular dial
MB-300 Rotary bearing

450 Flexible mount for '103°

451 Flexible mount for 1102/3

£131.10
£46.00
£181.70
£261.88
£287.60
£338.10
£2L8.L6
£19.88
£6.32
£12.68

VHF ROTATOR
only £39.95 Now!
ask for Cat. No. 1145

HERE'S THE SPECIFICATION . ..
* 3 elements on each band *
* heavy duty 2kW rated
* Gain up to 8dB *

HERE'S WHAT THE CUSTOMERS SAY!

lower™

figures included in the DX 33 specification
Congratulations on a very tine product.”

Broadband operation

* Stainless steel hardware

SWR less than 1.3:1

1.VK7TNOW "'| have recently installed a DX 33 beam and | would like to advise you that | am extremely
satisfied with it. It certainly outperforms the TH3JNR which | previously used and also the VSWR is

2. G3AAE "This letter is to tell you how pleased | am with the DX 33 antenna. On unpacking the DX
334 was immediately impressed with the quality of the hardware, and in operation it is just as
impressive. ! have used it on all three bands and have been obtaining excellent reports from DX
stations all over the world. | have conducted tests with other stations and these show the electrical

are fully met in practice.

H

DX 33
3 Element
3 Bands

Penetrate the four corners of the earth with the

DX “PENETRATOR”

NOW IN USE

ROTATORS . . . we only stock the best . . . buy RELIABILITY . . . buy EMOTO

FROM VK7 to VE7!
PRICES (INC. CARR. & VAT)
ANTENNAS

Cat No. Price
WESTERN ANTENNAS (Carriage paid)
1075 DX-7/2 TMHz 2 ele Yagi Gamma matched 20 boom 247.28
1076 DX-7/3 7MHz 2 ele Yagi Gamma matched 40 boom 384.88
1077 DX-51 Rotary dipole for 28 24 21 18 & 14MHz $3.18
1080 DX-6V 10 80m Multi and Vertical plus 30m 102.38
1081 DX-31 Dipole 10/15/20m 2Kw p e p $3.98
1082 DX-32 2 elementb 10/15/20m 2kw pe p 128.80
1083 DX-33 3 element 10/15/20m 2Kw p e p 188.60
1084 DX-34 4 element 10/15/20m 2Kw p @ p
1085 DX-31/32  Conversion kit 81.78
1086 DX-32/33  Conversion kit 65.18
1087 DX-33/44  Conversion kit 78.20
1089 DX-103 3 element 10m Yagi N.18
1000 DX-105 5element 10m Yagi 117.30
1083 DX-4k Converts DX 31/2/3/4 to 40m dipole 71.30
1094 DX-27111 Rotary dipole for 2MHz C B 13.22
1095 DX-27/3 3 ele B for 27MHz Gamma matched 37.96
1096 DX-24/Q 2 ele quad 2 10 15 & 20m
1097 DX-26/Q 2 ele quad 2 10 15 16 & 20m 230.00

aiie TELEPHONE ORDERS TAKEN ON BARCLAYCARD/ACCESS -

Werstern Electronics (UK) td

OPEN HOURS: 09.00-12.00; 13.00-17.00 Mon/Fri; SATURDAYS BY APPOINTMENT
Goods ex-stock supplied by return. Prices ruling are those at date ot despatch.

FAIRFIELD ESTATE, LOUTH, LINCS LN11 0JH
Tel: Louth (0507) 604955. Telex: 56121 WEST G

Agent
Northern Ireland
Tom Greer G14TGR

Norma Greer G14TBP
Tel. Drumbo (023 126) 645
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G30SS TESTS

YAESU FT209R & FT209RH
TWO METRE HANDHELDS

Since first writing for Amateur Radio |
have reviewed many different models of
walkie-talkie, the latest review being
fairly recent, and | did not really intend to
review yet another model so soon.
However the new Yaesu FT209 is so very
good in most parameters that | felt it was

‘important to give this review consider-
able priority as it is now my own personal
choice for the 2m band.

Although it resembles the earlier
FT208, it also has more than a passing
resemblance to the ilcom IC02E, having
very similar facilities. [t incorporates just
FMand can be switchedto operatein 12.5
or 25KHz steps.

Front panel

Looking first at the front panel, the top
part incorporates the speaker micro-
phone and underneath it the liquid
crystal display which indicates fre-
quency, repeater minus or plus shift if
selected, ‘'save’ mode in use, and
whether the unit is on air or has found a
channel in use. Also under this panel isa
crude S-meter which, at least, indicates
the presence of a signati!

In the centre of the front panelisa5x4
matrix of push buttons, most of which
have dual functions. A frequency can be
entered by pressing 4 or 5, followed by
two more figures and then the ‘d’ key,
which then causes the rig to go to the
closest preferred channel.

If a ‘function’ button is pressed first,
the 1to 0 keys select alternative facilities
asfollows; 1isrepeater minus shifton Tx,
2 is return to simplex, 3 is repeater plus
shift, 4 is ‘save time’, 5 is tone squelch
(not used in UK), 6 is tone squelch
frequency (not used in UK), 7 is ‘save’
mode on, 8 is tone squelch encoder
activate (notusedin UK),9isbeepon, ~is
‘save’ off, 0 is tone squelch off and,
finally, hash is beep off.

Atone squelch unitis an optional extra
which could be useful for special
purposes, in which case the appropriate
buttons would be activated. Additional
buttons provide singie down and up
steps or scanning, memory store, mem-
ory recall (ten memories included),
reverse repeater Tx and Rx on/off, clear
error, and the function select and
frequency enter buttons.

All these latter buttons have second
functions, including the provision of
separate Tx and Rx frequencies, chan-
ging the basic repeater shifts to non-
standard ones and back again, memory
scan skip (this allows any combination of
memories to be skipped during memory
scan), clear, and step size in scanning
mode.

Priority operation is provided by call-
ing up any memory as the priority
channel, changing to dial mode by
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pressing ‘d’ and then pressing hash; a ‘p’
letter being displayed to show priority
operation, which allows the memory
channel to be checked every three
seconds or so.

Finally, there is one particular function
above almost all others which | must
applaud, and that is the star function
which allows immediate access of mem-
ory 0 into the dial mode. This is
absolutely superb, for whatever the
frequency remembered as last used by
the rig, a predetermined calling fre-
quency immediately comes up on
depressing ‘star’. This will be most useful
for Raynet use.

Below the matrix pad are three slide
switches selecting meter signal
strength/power out or battery condition;
scan for clear, busy or manual selector,
and keyboard lock on/off. Several bat-
tery packs are available which slide on
sideways along the bottom, a catch on
the left side provided to lock them in.

The underneath of the rig to which the
battery makes contact includes a
12.5/25KHz step switch which has to be
activated by pushing a very thin
screwdriver or pointer into it to change
step. On the left side of the rig is anormal
PTT spring-loaded switch and above it a
1750Hz toneburst button. On the right is
another push switch which allows back
lighting of the LCD display and S-meter.

The top panel is extremely well laid out
and includes a firmly mounted 500hm
BNC socket for use either with a rubber
duckor aVvawave whip, orconnection with
coaxial cable for other antennae. An
easy to use push button selects high or
low transmit power, whilst the on/off
switch is incorporated into the Rx gain

ARRAARATES 7 G —LOUWH )

control, a variable squelch control
complementing this.

Two more push buttons select vox
on/off and vox sensitivity. A 3.5mm jack
socket is provided for headphone con-
nection, whilst a 2.5mm jack can be used
for an external microphone. Yaesu can
supply an optional single earpiece
headsetwith attached boom microphone
(£14.50incl VAT), type YH-2which worked
extremely well with the FT209, vox
operation working superbly and partic-
ularly useful for mobile ‘no hands
operation’, etc. This headset is very well
made with acceptable microphone
sound quality. Vox does not work unless
an external mic is in use.

On the back of the unit is an effective
belt clip and also a small hole which
provides access to a microprocessor
reset switch, which clears all the memor-
ies and allows one to restart if the
microprocessor has been corrupted.

Accessories

The set is supplied with a rubber duck
antenna, a holding strap and a carrying
pouch. There are two different models
available: the FT209R (£239 incl VAT,
rubber duck and case) being the normal
version supplied with an FNB3 nicad
battery pack giving 10.8V dc nominal; and
the FT209RH, the high power model (£259
incl VAT, rubber duck and case), sup-
plied with an FNB4 pack giving anominal
12V dc.

The battery packs are interchange-
able, although the rigs themseives are
different. The PA stage for the FT209RH,
for example, gives 6W output off the
supplied battery! An alternative battery
case is available which can take six AA
type cells, giving around 9V for lower
power operation off dry batteries.

Three chargers are available: the NC15
(49.95 incl VAT) being a quick charger/dc
adaptor (this will charge both Nicad
packs); the NC9C (£9.20 incl VAT) which
is a compact, slower charger for the
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FNBS; and the NC18C (£9.20 incl VAT) for
the FNB4 Nicad packs. A dc car adaptor
charger type PA3 supplies both trickle
charge and external dc operation.

"~ Underneath each battery are two holes
for working the rig off external dc volts,
and for trickle charge connections. Four
separate indented lugs are provided for
charging the battery from the NC15 fast
charger. Up to 15V dc operation is
permissible by interconnecting external
dc volts into the appropriate socket,
higher voltages permitting higher output
powers, of course.

Subjective frials

| have used both rigs for some time on
their rubber duck antennae, on a Vawave
flexi-whip and on an outside antenna, my
normal 2m 8/8. | have no doubt that the
FT209RH is easily my top recommenda-
tion for a 2m handheld, for it has all the
benefits of almost any other rig that |
have ever used as a handheld in one box,
with additional facilities as well.

I liked the ICO2E, but its mysterious

logic boobs upset me sufficiently to give
it only a lukewarm review. The FT209,
however, allows repeater shifts to be
inserted into any memory without aggro,
and if repeater shift is selected in dial
mode it is retained whilst going up and
down until itis cancelled, if one wants to
hunt repeaters.
* Perhaps the most amazing facility is
the ‘save’ mode which permits the rig to
fall asleep for between 300mS and 3S, the
time being determined by pressing a
number button followed by ‘save T’, and
then awakened again for 300mS in order
to monitor a chosen squelched channei.
In the save mode, whilst dormant, the rig
is taking only a minute current, for only
the microprocessor is alive as far as the
timing mechanism section is concerned,
and the LCD still shows the frequency. A
save’ sign also appears to show the
periods when the rig is dormant.

In this way a frequency can be
monitored all day long and the rig will
only come alive if someone comes on the
frequency and the current then
increases to normal. Save mode is
resumed when the carrier ceases.

' The FT209R (the lower power version)
seemed to have an Rx frequency error,
for 1 could still hear a strong station

26 please mention AMATEUR RADIO when replying to any advertisement

breaking through when selecting an
adjacent 12.5KHz channel, but this fault
is not present on the RH version
supplied.

The Rx sensitivity was notfantastic, but
acceptable, and on my 8/8 antenna there
was slight RFIM if strong signals were
present on the band.

Both transmitted and received audio
were well above average in quality.
There was sufficient audio power from
the speaker for normal use, but insuffi-
cient for use in the car if there was high
ambient noise.

All the facilities were extremely easy
to use and the rig was clearly designed
for the best possible ergonomics. | was
very pleased to see that Yaesu
accommodated 12.5KHz spacing, other
versions being available to special order
for 5 and 10KHz spacing if required. It
was most useful to be able to listen on
repeater output by depressing just one
button, resetting the rig to normal by
depressing it again .

The UK versions cannot receive or
transmit out of band, even when an
inappropriate repeater shift is selected.
The rig has its own way of letting you
know that you are making an error by
giving beeps, with a flashing error sign
appearing on the display.

High/low power

The unit is certainly not too heavy and
thebelt clip holds it quite securely. Itwas
useful to have the high/low power
switch, for low power operation is
perfectly adequate for most QSOs. Many
handhelds will not operate directly from
a 13V car dc system, and the ability of the
209 to do so is yet another plus point.

The RH version, which gives 6W output
from its battery, is just about the highest
power | would like to see on an FM
handheid rig, and Yaesu have clearly
thought out the excessive walkie-talkie
power problem very carefully. Higher
powers are somewhat dangerous if a
rubber duck delivering much more
power is held close to the head.

The convenience of inserting fre-
quency with only four button pushes is
fine, and | liked the up and down step
buttons, which were so easy to use.

| took the 209RH version on holiday
with me to GM at the beginning of
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September and it performed admirably
under all circumstances. Even from hotel
bedrooms | was able to make contacts
relatively easily that might have been
missed with lower power. When walking
with it in the ‘save’ mode in Loch Garten
Woods it opened up beautifully when |
was called by my friend GM4LPG.

1 had enormous fun working through
GB3BI, the Black Isle repeater near
Inverness, from the ski lift!

{ have no doubt that the 209 is the
easiest to use handheld that | have yet
enjoyed! Chatrging up with the high
speed charger was so quick and effec-
tive that | never ran out of battery power,
but | must admit that | did not waffle too
much!

Yaesu FT209RH FM received audio response
(750uS pre-emphasis)
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Laboratory tests

We took measurements on two sepa-
rate units supplied from different
sources and it was extremely interesting
to note that there were some variations.
Please note that in the tables the main
results are shown for the FT209RH (high
power), with results for the FT209R (low
power) bracketed where applicable.

The resuits discussed here are for the
RH version, unless otherwise specified.
The RF input sensitivity was fairly good,
but the Icom competition was better by
2dB. However, the 209R was 1dB worse
than the RH when tested off channel for
its best result, and on channel it was
actually 3dB worse, as the internal
crystal alignment caused the rig to be
around 1.3KHz off channel. This problem
affected the apparent sensitivity on
channel, which can be seen on the table
as only fair.

The IF selectivity was checked with
two methods, and the white noise
method showed the selectivity to be very
good, even at 125KHz spacing. The
FT209R had a very lopsided selectivity
duetoits crystal alignment problem, with-
considerable audible breakthrough from
one adjacent channel, whiist the other
side was excellent. The signal strength
meter has a scale of 1to 10, and between
1 and 9 the difference was only 18dB
(16dB on the 209R), thus giving around
2dB per S point, which is extremely
mean!

The RF intermodulation performance
of the front end and mixer was not good,
but no worse than most of the alterna-
tives and, unfortunately, this is to be
expected from a handi-talkie. Synthe-
siser noise, though, seemed to be at a
fairly low level.
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The distortion in the discriminator and
audio output amplifier measured very
well on the RH model, but the R version
gave twice as much distortion, again due
to the received frequency offset error.
800mW of maximum audio power should
be quite sufficient, and is higher than
that of some alternatives.

Capture ratio measured well and the
rig effectively limited at well below the
12dB sinad point, which is good. The
squelch operated well and no problem
was noted.

We checked the received audio
response from RF input to the external
speaker output socket using a 750u.S pre-
emphasised signal, and the response
chart shows this is almost ideal up to
3KHz, although the response did not fall
off anywhere near fastenough above this
frequency. However, | don't think this
really matters too much on a handi-
talkie.

This excessive audio bandwidth,
however, may have contributed to the
below average 12dB sinad sensitivity
point. A very good transmission actually
sounds superb on this little rig when
received.

We noted quite a lot of quieting at the
12dB sinad sensitivity point, showing the
effectof the IF selectivity on distortion of
very low level signals. The ultimate
signal-to-noise capability of the rig on a
strong signal was most praiseworthy,
showing virtually no synthesiser whine
breakthrough.

Astonishing

The transmitter section measured very
well indeed, a frequency error of -420Hz
being perfectly tolerable. An astonishing
6W power output was noticed when
operated with the 12V battery, which
actually increased to nearly 7W on 13.8V
dc external. This would be more than
enough to feed a high power PA which
would give around 90W output (eg the
Microwave Modules’ 10/100W model).

No spurii were noted at all above the
noise level of the analyser, either close
in, or far out, from the transmitted
frequency, and RF harmonics were
below -60dB on both models. Repeater
shift accuracy was excellent, and the
tone burst deviation and frequency were
well optimised.

The average speech deviation peaked
just below 5KHz, but when provoked
under extreme conditions was only 1dB
higher, which shows excellent limiting.
We tried a frequency drift check, varying
the external dc volts from 10 up to 13.8,
and this resulted in less than a 10Hz
frequency change over a period of a
minute or so; the R version drifting no
more than 20Hz.

The maximum current drawn was
around 900mA on high power, which fell
to 390mA on low power, which is
reasonable as low power was much
higher than average at around 0.75W.
Unless you are an awful waffler, the save
facility will reduce current consumption
so much under average use that the
batteries should last for at least a day’s

NOVEMBER 1984

normal use for Raynet purposes.

The Nicads for the RH version have a
claimed capacity of 500mA hours, which
allows for half an hour of continuous
waffle etc, etc! Note the remarkably low
current consumption of 7.5mA whilst in
the save mode, increasing to 38mA for
10% of the time.

Conclusions

The 209RH is just marginally heavier
than the 209R, whilst the FNB4 is also
heavier than the FNB3. The two rigs are
the same size, but the FNB4 battery is
about 2cm longer than the FNB3. The
only slightly disappointing parameter is
RF input sensitivity, but this is certainly
not poor,. although it is bettered, for
example, by the ICO2E. In practice, the
difference would be only slightly notice-
able on even weak signals, and it would

only be an extremely weak signal which
would show up differences.

| admire both versions very much
indeed, and very strongly recommend
both, although | am concerned about the
slight receiver misalignment of the
FT209R sample.

| very much enjoyed using the rig, and
what more can | say other than that | will
probably be purchasing one myself. |
would like to thank SMC for loaning the
FT209RH and Amcomm for loaning
FT209R, both companies supplying
various accessories. Yaesu certainly
have a winner, and | expect this rig to
become extremely popular.

| would also like to thank my colleague
Jonathan Honeybali for helping with all
the tests. Yes, | think the RH, in
particular, is the Rolls Royce of hand-
helds and will be difficult to beat.

Sensitivity for 12dB sinad (1KHz d
144.025MHz

144.95MHz

145.975MHz

3KHz d

Selectivity

+/-12KHz spacing
+/-25KHz spacing

Selectivity second method

+/-12.5KHz spacing
+/-25KHz spacing

RFIM performance

50/100KHz spacing
100/200KHz spacing

Calculated RF intercept point

s3
ss
s7
s9

Capture ratio
Audio quieting at 12dB sinad

S Meter RF levels required for the following readings
S1

YAESU FT209RH (R) — LABORATORY RESULTS

122dBm (0.18uV) (R:-119.5dBm)
-122dBm (0.18uV) (R: -119.5dBm)
-122dBm (0.18.V) (R: -120dBm)

blank carriers off channel to degrade sinad by 3dB (ref 12dB sinad)

51/42dB (R: +57/17dB)
73/67dB (R: 72/660B)

carrier off channel modulated with filtered white noise (ref 12dB sinad)

30/200B (R:34/6dB)
74/69dB (R: 71/64dB)

carriers off channel for 12dB sinad product (ref 12dB sinad)

67dB (R: 64dB)
67dB (R: 654B)

-21.5dBm (R:-23dBm)
-110dBm (0.74V)
-102dBm (1.84V)

-98dBm (3uV)

-95dBm (4uV)

-92dBm (5.5uV)
4508

16.5dB (R: 17dB)

3dB limiting point . -126.5dBm (R: -125dBm)
Maximum audio output (10% THD into 8ohms) 0.6wW
Audio distortion 125mW into 8ohms)
1KHz deviation 0.95% (R: 0.9%)
3KHz deviation 1.3% (R: 25%)
Best obtainable signal/noise ratio (approached at -77dBm (30uV) into rig) 61dB (R:60dB)
Current drawn on Rx, normal squeich on, 38mA, save on current 7.5mA
Current drawn unsqueiched noise with vol at min 58mA

pitter M
Max RF output power at stated external dc volts
FT209RH 13.8v . 144.5-145.6MHz
FT209R 108V 3w
RF output power from internal battery high/low
FT209RH 8.1/0.75W
FT209R 3.8/0.365W
Carrier frequency accuracy -420Hz (R:-22H2)
Tx frequency drift over 1 minute max within 10Hz dc volts varied from 10 to 13.8
Harmonic output ref fundamental 2nd/3rd
FT209RH -62/<-70dB
FT209R <-680/-60dB
Normal/max provoked deviation 5/5.5KHz
Tone burst deviation AKHz
Repeoater shift accuracy within 10Hz
Spurii, <-70dB
Tx current, high/low power at rated external voltage
FT209RH 910/380mA,
FT209R 630/250mA
Weights
rig excluding battery 335gm (R: 300gm)
Nicads: FNB4 235gm (R: FNB3 215gm)

—
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ECOM IS OUT OF
_ THIES WORLD.

l('l" ,100W & 411 ,75Wrf.

ICOM can introduce you to a whole new world via the world

communications satellite OSCAR. Did you know that by making simple
modifications, you can Tx to OSCAR on the 430-440MHz IC-471 and Rx on the 2m. IC-271.
Once these modifications have been made you can track the VFO's of the Rx and Tx either normally or reverse
—h

This is unique to these ICOM rigs and therefore very useful for OSCAR 10 communications. Digital A.F.C. can also be provided
for UOSAT etc. This will give automatic tracking of the receiver with digital readout of the doppler shift.

The easy modifications needed to give you this unique communications opportunity are published in the December '84
issue of OSCAR NEWS. Back issues of OSCAR NEWS can be obtained from AMSAT (UK), LONDON, E12 5EQ.

BUT; ON THE OTHER HAND...

I(-ORE
1CO4E,(70am).

The new direct entry microprocessor controlied IC-02E
is a 2 meter handheld jam packed with exceflent features.

Some of these features include: scanning, 10
memories, duplex offset storage in memory and odd offsets
also stored in memory. Internal Lithium battery backup and
repeater tone are of course included. Keyboard entry is made
through the 16 button pad allowing easy access to
frequencies, duplex, memories, memory scan and priority.

The IC-02E has an LCD readout indicating frequency,
memory channel, signal strength, transmitter output and
scanning functions. New HS-10 Headset, with earphone and
boom microphone, which operates with either of the
following:- HS 10-SB Switch box with pre-amplifier giving
biased toggle on, off and continuous transmit. HS 10-SA Voice
operated switch box, with pre-amplifier, mic gain, vox gain and
delay. The IC-2E continues to be available

Voo

<
OSK
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ICOM PRICES ARE
DOWN TO EARTH.

(Please contact us or your local lcom dealer for current prices)

1751

The IC-751 could be called the fiagship of the ICOM
range as it features 32 memory channels, full HF receive
capability, digital speech synthesizer, computer control and
power-supply options. The 751 is fully compatible with ICOM
auto units such as the AT-500 and IC-2KL. The IC-751 now
has a remote push-button frequency selector pad

Standard features include: a speech processor,
switchable choice of J-FET pre-amp or 20dB pin diode
attenuator and two VFQ's, marker, 4 variable tuning rates, pass
band tuning, notch, variable noise blanker, monitor switch, :
direct feed mixer in the front end, full break-in on CW and
AMTOR compatibility.

The first IF is 70.045 MHz. Any XIT and RIT adjustment
is shown on the display. The transmitter features high reliability
25C2904 transistors in a fow IMD (-32dB¢@ 100W) full 100%
duty cycle. For more detailed information on this excellent set,
please get in touch with us.
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For those who like the easy life, the R71E has the option
of an infra-red remote control unit, making it a very
sophisticated rig indeed, here are some details.
100 KHz - 30 MHz all mode (with FM option).

Quadruple conversion superhet. IF frequencies 70MHz, 9MHz
and 455KHz with continuous bandpass tuning and notch filter.
Virtually immune from adjacent channel interference with

100db dynamic range. Adjustable AGC, noise blanker and
switchable pre-amplifier. Direct keyboard into twin VFQ's with
32 programmable memories. 5 year lithium memory backup
cell. Memory and band scan with auto-stop. Tuning rates
10Hz, 50Hz and 1 KHz with 6 digit readout. AC mains
operation. Auto squelch tape record function.

OPTIONS:- Synthesized voice readout, infra-red
remote controller, 12 V DC kit, mobile mounting bracket, two
CW ilters 500 and 250 Hz, FM unit, computer interface,
headphones.
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Agent: Gordon G3LEQ, or telephone Knutsford (0565) 4040.
Please telephone first, anytime between 0900 — 2200 hrs.

You can get what you want just by picking up the telephone. Our mail-order dept. offers you: free, same-day despatch whenever

possible,instant credit, interest-free H.P., telephone Barclaycard and Access facility and a 24 hour answering service.
Please note that we now have a new retail branch at 95, Mortimer Street, Herne Bay, Kent. Give it a visit, BCNU. ° °
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TIME

=—1STEP ELECTRONICS .o

FRG7 OWNERS ARE GOING —
DIGITAL AND SIDEWAYS

And you can join them by using our custom designed
DFC70 digital frequency counter. The DFC70 is
specifically designed for the FRG7 and gives rock steady
read out on all bands with 100Hz resolution. Signal
frequency is computed and displayed unambiguously on a
state of art LCD display specially made for us in Japan. it
is not necessary to drill any holes and only one wire has to
be connected to a well marked test point in the receiver.

DFC70 Kit £19.95 Bullt and tested module £24.95
Will also work with the Lowe SRX30 and Drake SSR/1.

With our new FM7 adaptor module, you will be able to receive sideways
modulation (FM as it is otherwise known). Our superb state of art FM detector
uses the very latest 3359 chip from Motorola, and has a built in IF filter and a
variable squelch control for noise free monitoring. Although specially
designed with the FRG7 in mind, it will happily work with other receivers or
transceivers with a 455kHz IF amplifier. The FM7 will add a whole new
dimension to your listening activities. You will of course be able to follow
legal CB contacts but you will also hear the exciting DX being worked by
amateurs on 10 metre FM. Used in conjunction with our DFC7 counter, you
can accurately tune to a specific CB or amateur channel and so be sure that
you will not miss whatever goes on.

KR Price £9.95 Tested Module £14.95 PAP £1.00 (VAT inc.)

For FM reception on receivers with any IF up to 50mHz, the FM 42 is the
answer to all your problems. Please state frequency required when ordering.
KR Price £14.00 Tested Module £19.00 p&p £1.00 (VAT inc.)

TIMOTHY EDWARDS MK2 144 mHz PRE-AMP
HEAR IT LIKE YOU NEVER HEARD IT BEFORE
We are proud to announce that the well known RF consultant Timothy Edwards has given us the exclusive marketing
rights to his new 2 metre pre-amp. Timothy Edwards RF designs are used by British Telecom amongst others and so you
can be sure that this pre-amp will perform to pertection. It employs the incomparable BF981 which has a better noise
figure at 2M than the often used 3SKs8. Spec. Size (tiny) 34mm x 9mm x 15mm (same as Mk1) Noise figure 1.0db Gain

26db KIt Price £4.95 (inc VAT & P&P).

mHz Poutw Pin w Volts
2 N6456 30 60 1.25 138

TRANSISTOR

Price
£5 {inc)

Not 3SK88 but BF981 Better 2M notse tigure -0 6db £1.40
(inc) ZTX 501 Gen. purpose PNP 0.5A, 20 for £1.25 (inc)

BARGAINS

NEW LCD COUNTERS
At last a new range of 5 digit LCD counters that will cover up to 200mHz and give 1KHz resolution to 39MHz. Ideal for most
short wave receivers using common IFs. Similar to the FC177 but cheaper! Supply voltage 5-15V dc. Will operate on 26
different IF offsets. If this counter range won’t do what you want probably nothing will. Works with all of Tony Bailey

G3WPO designs, ask for conversion data.
DFC40 0-4MHz £14.95 built

DFC41 0-32 MHz £18.50 kit

DFC42 0-200MHz £21.95 kit

LNA 144. OUR ace RF designer Timothy Edwards has done it again! In line
144MHz RF switched pre amp which needs no modification to any rig. Just put
itin the co-ax feed, supply 12V and your deaf rx will have ear ache. Uses the
BF981 with a totai of 4 tuned circuits for the best out of band rejection. The
relays are 50ohm gas filled with earthed metal cans and are good to over
800MHz. This was originally designed for 'British Telecom Satellite Division’
hence the provision for gold 14GHz SMC connectors. 1dB noise figure and
18dB gain is guaranteed to improve all standard rigs on 144-146MHz. Will fit in
standard diecast box (not supplied). Try one in the car under a wing mounted
aerial and be surprised. LNA144 kit £14.95. Built and tested module £24.95.

TONE BURST. Probably the smallest crystal
controlled unit available. 1750Hz + 0.1Hz. Supply
5-15V. Will fit in the tiniest of rigs or even
microphones.

TBI Kit £6.50

70cm POWER AMPLIFIER At last a cheap and easy UHF
power module by TRW the world leaders in RF modules.
Only 150mW input for a full 15 watt output all the way from
430 to 440 MHz. Use with an attenuator for your handheld
or build a simple TV Transmitter with the circuit provided.
TRW MX15 £12.75

TOP BAND CONVERTER Listen to the other local
nets and DX on 160m with any 2m SSB receiver.
Does not need a large aerial and will comfortably
out perform most commercial receivers.

UC160Kit £9.95 UC160 built and tested £16.50

2M MONITOR RECEIVER. A superb design featuring
crystal and ceramic filters coupled with the MC3359 and
BF981 results in an almost bomb proof monitor. Single
channel with squelch and 500mW audio amplifier. No coils
to wind and little alignment required. Uses standard
crystals from ‘PM Electronics’. MON2M Kit £19.95 Bullt
and tested module £29.95. For professional use on
18-200mHz built and tested module £38.50 including
crystal.

WHO IS TIMOTHY EDWARDS? He's 32, licenced for 14 years, was a
senior design engineer at Pye Telecomm and now works fuli-time
for Timestep. He's also responsible at Timestep for designing the
synthesizers and down convertors for British Telecom used on the
current ECS satellite system. He also specified and uses our new
Spectrum analiser and signal generators costing over £40,000.
Now you can see why our amateur modules always work properly
and have full meaningful specifications..

30

GAS FILLED RF RELAY

New Japanese 50 ohm low loss gas filled RF rela

y. Only 0.3dB loss at 430 MHz with 35 watts input.

Ideal for switching pre-amps and the TRW MX15. BSWR 1.5:1 at 1gHz. 12 volt coil. DR12V £4.75

All prices include postage and VAT. Send 35p for individual data on any of the above.
Mail order only. Please allow up to 28 days for delivery.
TIMESTEP ELECTRONICS LTD, WICKHAMBROOK, NEWMARKET, SUFFOLK.

TELEPHONE NO 0440 820040 TELEX 817015 TIMST G
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NOVEMBER 1984



attract the interest of a Spanish amateur,
| thought.
But fair's fair. Perhaps Juan - sorry,
- one-should QSY off 145.5MHz and leave
the channel free for other users. So |
called CQ DX on S22 and, sure enough, a
CT station came back to me. But it was
Carlos in Porto again and, with all the
best will in the world, I'd become a little
tired of working VA square! By now the
entire mass of simplex and repeater
input and output channels was occupied

by Spanish and Portuguese amateurs,
although 1 didn’'t hear one word of
English from them.

| did notice, however, that my success-
ful move from SSB to FM had been
emulated by a number of other stations
in Yorkshire, but whether any of them
managed a DX contact - on S20 or
otherwise - is anyone’s guess. Sadly, all
good things come to an end and, without
warning, the E-vent died just a few
moments later. ‘Bring back the Porto-

geese’, | was tempted to shout, but |
didn’t dare.

Friends tell me it’'s unusual for Spor-
adic-E to be so easily worked on 145MHz
FM and that 2.5 watts into Portugal is a
feat that many amateurs with much
better equipment never manage to
achieve. But, regardless of mode and
method of propagation - tropospheric,
Sporadic-E, Aurora or, dare | say it,
bouncing signals off flying picket lines! -
there was little skill attached to my all-
too-brief QSO(s) with CT1BR. It was
down to Lady Luck.

Casually!

But | didn’t feel mean three days later
when | happened, quite casually (!), to
mention my Iberian DX at a meeting of
the Goole Radio and Electronics Society
in Yorkshire.

One particular (former?) friend,
GB8ERX (Geoff), pointed out that a
telephone call at the time would have
been appreciated. | was surprised to
learn that, in all his dozen years on the
air, Portugal was one of the countries he
had not yet contacted. And Geoff, who
boasts an excellent aerial system and
power to match, had never experienced
a Sporadic-E opening, not even on S20.

| promised faithfully | would ring him
immediately when the next one occur-
red. But he's probably worked into
Tunisia and Morocco already!

CABLE T.V. HEAD END AND REPEATER AMPLIFIERS

SINGLE
TAG4863
TAG4063

14V 210mA.
14V 210mA.

SINGLE
TSS4863

CHANNEL AUTOMATIC QAIN CONTROL AMPLIFIERS
Gain 48dB, maximum output 63dBmV. Regulator + or — 8dB. Power requirement

Gain 40dB, maximum output 64dBmV. Regulator + or - 16dB. Power requirement

AMPUFERS
Gain 28-48dB adjustable. Maximum output 63dBmV. Power requirement 14V
OmA.

17
TSS3062 Galrk 12-30dB. adjustable. Maximum output 62dBmV. Power requirement 14V
26m.

DRVER
TS1030FM

TS103083
TS1030UHF
TS10408

ERTERS
UHF-UHF Single channel converter. Gain adjustable +2dB-16dB. Maximum
output +26dBmV. Crystal controlled oscillator. Power requirement 14V 25mA:
(Quote Channels required).
As TCUU except UHF to VHF converter. (Quote Channels required).
As TCUU except VHF to UHF converter. {Quote Channels required).

REPEATER
TSC3660
TSC3665
TSC3060

FM driver amplifier, 10dB Gain. Maximum output 30dBmV. Power requirement
4V 10mA.

Band IIl driver amplifier, 10dB gain. Maximum output 30dBmV. Power
requirement 14V 10mA.

UHF driver amplifier. 10dB gain. Maximum output 30dBmV. Power requirement
14V 10mA.

Single channel UHF driver amplifier. 10dB gain. Maximum output 40dBmV.
Power requirement 14V 10mA. (Quote channel required).

AMPUFIERS
Donéea‘tlic distribution amplifier. 1 input, 1 output. Gain 20dB. Maximum output
42dBmV.
Domestic distribution amplifier. 1 input, 2 outputs. Gain 16dB. Maximum output:
2 at 38dBmV.
40-860MHz. Gain 20dB UHF, 18dB VHF. Maximum output 46dBmV.
40-860MHz. Gain 28dB UHF, 22dB VHF. Maximum output 46dBmV.
Separate UHF/UHF inputs. Gain 28dB UHF, 22dB VHF. Maximum output
46dBmV.
40-860MHz. Gain 20dB UHF, 18dB VHF. Maximum output 54dBmV.
40-860MHz. Gain 20dB UHF, 18dB VHF. Maximum output 60dBmV.
Gain 55dB UHF, 55dB VHF, 42dB FM. Maximum output 65dBmV.

Repeater. Gain 16-36dB UHF, 10-30dB VHF. Maximum output 60dBmV.
Repeater. Gain 16-36dB UHF, 10-30dB VHF. Maximum output 65dBmV.
Repeater. Gain 10-30dB VHF. Maximum output 60dBmV.

QUALITY AT LOW COST

TAYLOR BROS (OLDHAM) LTD
LEE STREET, OLDHAM. TEL: 061-652 3221. TELEX 669911
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KEN WILLIAMS:

TEST EQUIPMENT FOR

For any serious constructor, test
equipment is essential, for not only must
he be able to trouble-shoot, he must also
be able to take quantitative measure-
ments ~ for how else can he assess
whether his latest masterpiece is better
than the equipment it is to repiace? How
does he therefore set about acquiring
the necessary equipment?

Professional modern test equipment is
extremely expensive and it would be
impossible for any amateur to equip a
home laboratory with all-new equipment.
Other avenues of supply must therefore
be considered.

Points fo consider
In equipping the home laboratory or
workshop, several considerations arise:
1. How much space is available?

2. What types of measurement are

required?

3. What accuracy of measurement is
required?

4. How is the available finance to be
used?

The first of these is obviously depen-
dent on domestic circumstances. If all
work has to be done on the kitchen table,
then bulky or heavy items of equipment
cannot be considered. If a spare room or
garden shack is available, more bulky
items may be purchased and the equip-
ment may be left permanently in place.

The second consideration is for the
type of measurements required. A hi-fi
buff will, in all probability, never have
need for any frequency above 50KHz but
will be very interested in low audio level
measurement. A radio amateur will
almost certainly find signal generators
up to 200MHz plus almost essential. Both
will require basic equipment such as a
multimeter, -an oscilloscope, audio out-
put meter, etc.

Next to be considered is the measure-
ment accuracy required. Some para-
meters, such as voltage or frequency,
must be to predetermined standards, for
it would obviously be undesirable to put
7 or 8 volts on a 5 volt logic chip. Other
measurements need only be consistent.
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Typical of these is the output level of a
signal generator, for in general it is only
necessary to determine whether a
receiver has deteriorated since its last
check, six months previously, or if the
new receiver is better than the old, and
by how much. It does not really matter
whether the switched 1 microvolt output
level is 0.5 or 1.5 microvoits provided that
it remains constant over a long period.

The realisation of which measure-
ments need to be absolute and which are
sufficient to be relative can lead to
considerable economies in the home
workshop.

The final consideration is, of necessity,
how is the available finance to be used?
In this, priorities must be allocated in
accordance with the intended work.
However, certain basic items, such as
multimeters, are common to all. Many
other common items, such as AF output
meters, although desirable, are by no
means essential. An adequate substitute
can be achieved by using athree or eight
ohm resistor, as appropriate, as a load

THE AMATEUR

and measuring the output level with a
multimeter switched to an ac voitage
range.

Analogue or digital?

The modern tendency is to use adigital
display meter and furthermore believe
the indication implicitly. This assump-
tion is unjustified, for digital equipment
can be as prone to error as analogue. In
the price range normally considered for
multimeters by amateurs, 1% accuracy
would be exceptional. If higher accuracy
isrequired, it has to be paid for! As | write
this, | have on my desk a catalogue of
professional test equipment and in this,
any digital multimeter of better than 1%
accuracy costs in excess of £200.

Analogue meters are, in general, of
somewhat lower accuracy ~ about 2% of
full scale deflection being normal.
These, however, have one big advantage.
in the situation where the indication is
varying, it is relatively easy to spot the
trend, whereas with a digital display, this
would be almost impossible.
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A modemn AVO 8 stands iﬁ front of the original Avometer. The interior of the latest model shows the ‘ladder’ design on the PC shunts which enables
adjustment of the final valve by cutting the ‘steps’ (photo: Thome-EMI Instruments)

Let us now cease talking in generali-
ties and look at the types of instruments
available for different purposes.

The mullimeter

The multimeter is the most essential
piece of equipment in the home work-
shop or amateur shack. it will certainly
see more use than any other piece of test
equipment, for its inherent versatility
ensures that it will be ‘first choice’ for
almost every purpose. In consequence it
must be easy to operate, reasonably
accurate and mechanically and elec-
trically rugged.

Many inexpensive multimeters are
available but for many years the first
choice of the professional has been the
AVO Model 8 and its variants. This is an
analogue instrument which fully meets
the above mentioned criteria and gives a
. good service life also (the author has had
his since 1953).

These are expensive (about £150) but
they are available on the secondhand
market at about a third of that price. Also
available secondhand is the Model 7
which is very similar in appearance but
has a much lower input impedance and
consequently imposes quite a heavy load
on high impedance circuits.

To understand the effect which the
input impedance of a multimeter can
have, consider the measurement of the
voltage across a device taking a constant
1mA fed from a 12 volt supply via a
6.8Kohm resistive load. In this circuit
6.8 volts will be dropped across the load,
leaving 5.2 volts across the device. An
AVO 8 would be switched to the 10 volt
range for which the input impedance is
200,0000hms. This would effectively be
parallel with the device whose impe-
dance would be just over 5,0000hms, and
in consequence the meter would read
about0.17 volts below the correct figure.
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An AVO 7, however, has an input
impedance of only 50000hms and in
consequence would load the circuit so
heavily that it would only indicate about
3 volts.

The indication of any mechanical (as
opposed to electronic) meter is ener-
gised by the circuit being measured.
Consequently, the more sensitive the
movement of the meter, the less power it
will draw from the circuit under test. The
AVO 8 uses a 37.5 microamp full scale
deflection meter which is shunted to
50 microamps. On the 10 volt range, it will
require a series resistor of 200,0000hms.
The meter is therefore said to be
20,0000hms per volt. The AVO 7, on the
other hand, was designed for electrical
rather than electronic technicians and
has a iImA movement which is shunted to
2mA giving 500mA per volt.

Alernative

if the price of the AVO 8 is prohibitive,
another meter well worth consideration
is the AVO ATR (Analogue Toolbox
Range), which is about the cost of a
secondhand AVO 8. These have a
relatively high impedance and, as their
name implies, are extremely rugged.

In general, however, any meter of
10,0000hms per volt or more, which is of
reasonable quality, should prove per-
fectly satisfactory.

Through this discussion | have not
mentioned digital meters. Suitable
instruments can be purchased, but to
obtain an instrument with similarly
rugged qualities and of equivalent
quality to those which | have mentioned,
the cost will be high. In setting up a
workshop, it would probably be advan-
tageous to purchase a quality, lower cost
analogue meter and use the money
saved on other equipment. When finance
permits, a second instrument, analogue

or digital, can be purchased for it is often
extremely convenient to be able to take
simultaneous measurements.

Oscilloscopes

In the past, many people have con-
sidered an oscilloscope to be a luxury,
but really it is a most basic piece of test
equipment, for it is the only means by

The AVO 1001 ATR
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whichitis possible to actually see whatis
happening. With any other instrument it
is only possible to deduce this from the
indications given.

As an example of this, the author well
remembers constructing an audio ampli-
fier some years ago which just would not
produce the expected power output.
After many hours of investigation, an
oscilloscope was borrowed — and the
problem was immediately identified as a
28KHz spurious oscillation.

Buy new

In general, | would suggest that if
possible, a new oscilloscope should be
purchased. Although it is possible to
obtain a much more comprehensive
secondhand instrument, it is an
unfortunate factof life that many of these
are almost impossible to maintain
because many components, such as EHT
transformers, were manufactured speci-
fically for one or two models and are no
longer in production. Furthermore, by
the time that prices drop to amateur
levels, they have long passed their useful
service life.

Within the price range of £150 to £300
there is a wide choice of excellent
oscilloscopes. In general with these you
get what you pay for, but nevertheless
there are a few points which should be
considered.

The first of these is the size of the
screen. As a personal preference, the
author would always opt for the largest
possible screen size, even at the
expense of other features. Others may
disagree, but measurements taken on a
screen the size of a postage stamp are
hardly likely to be accurate.

Bandwidth

The second consideration is the
quoted bandwidth of the instrument.
Many people believe that this is the
highest frequency at which it can be
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used. This is not so. The frequency
quoted is that at which the gain of the
amplifiers is 3dB less than at low
frequencies. It should be quite possible
to view a 30MHz waveform on a 20MHz
oscilloscope but, of course, the gain will
be less.

Thirdly, should a single or dual beam
oscilloscope be purchased? Although,
wherever possible, the author would
choose a dual beam instrument, much
useful work may be done with a single
beam and if, at a later date, dual beams
are necessary, a beam splitter can be
purchased or constructed.

RF signal

New RF signal generators of adequate
quality for quantitative work are all very
expensive. These, almost certainly, wiil
have to be purchased secondhand, and it
is therefore necessary to consider what
is required of these instruments.

A signal generator is not a frequency
meter, so absolute frequency calibration
is not essential, although it should be

within reasonable limits. The most
important features of a signal generator
are stability and the quality of the output
attenuator. it is the latter which dif-
ferentiates between the laboratory stan-
dard and servicemens' quality equip-
ment.

The attenuator of the latter will almost
certainly be a simple potentiometer,
whilst a standard instrument will have
means by which the output can be
adjusted accurately in 1dB steps. In
addition, the better quality instruments
will have automatic or manual ‘set level’
controls. Although servicemens' instru-
ments are adequate for simple tasks
such as alignments, the higher quality
instrument is essential for serious
quantitative work.

To cover the spectrum from LF to VHF,
two or more generators will usually be
necessary, but if the station interest is
HF or VHF only, one generator may well
suffice.

Surplus

The most common generators avail-
able on the ‘surplus’ market are manu-
factured by Marconi, all of which have
proved extremely dependable.

For LF and HF measurements, the
TF144 series instruments cannot be
bettered. They are rugged, stable and
accurate, the only disadvantage being
their size and weight, which is consider-
able. They were the industry standard
generator for many years and can still
give a good account of themselves. The
calibrated frequency range is 85KHz to
25MHz, but in practice the upper fre-
quency limit is beyond 30MHz so in
effect, the complete HF range is
covered. )

TF144 series equipment can be
obtained at quite reasonable prices and
before purchase the only necessary
checks are: that the instrument has not
been modified, that the output and
modulation levels are sufficiently high to
reach the SET point on the meter, and
that the attenuator is operative and not
noisy.

At VHF similar considerations apply.
The lower frequency limit of many VHF

The author's TF144G, still going strong from LF to 10m
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THE THANDAR RANGE OF
TESTINSTRUMENTS

A wide range of high performance
instruments that puts professional
test capability on your bench.

GENERATORS

TG101 — Function generator; 0.02Hz to
200kHz; sine. square, triangle; 600
output; vanable DC offset; external
sweep; TTL output.

TG102 — Function generator; 0.2Hz to
2MHz; sine, square, tnangle; 50
output; vanable DC offset; external
sweep; TTL output.

TG105 — Pulse generator; 5Hz to
S5MHz; free-run, gated or tnggered;
square wave and complement; sync
output; TTL output

THERMOMETERS
TH301 — Hand-held; -50°C to 750°C:

1° resolution; K-type thermocouple
connector.

TH302 — Hand-held; -40°C to 1100°C
and —40°F to +2000°F; 0.1° and 1°
resolution; K-type thermocouple
connector.

OSCILLOSCOPE

SC110A — Bench portable; 10MHz;
sensitivity 10mV/div; imebase 0 1u
secs/div to 0.5 secs div. In 21 ranges.

MULTIMETERS

TM351 — Bench portable, 3¥2 digit
LCD; 0.1% basic accuracy: 29 ranges;
battery Iife > 2000 hours

TM355 — Bench portable; 372 digit

LED; 0.25% basic accuracy; 29 ranges:

battery or mains.
TM356 — Bench portable, 3v2 digtt

LCD: 0.25% basic accuracy; 29 ranges;

battery ife > 3000 hours.

TM354 — Hand-held; 3v2 digt LCD.
0.75% basic accuracy; 14 ranges:
battery life > 2000 hours.

TM451 — Bench portable. 4'2 dignt
LCD; 003% basic accuracy: auto or
manual ranging; sample hold and
continuity buzzer.

COUNTERS

PFM200A — Hand-held; 8 digit LED
20Hz to 200MHz; 0.1Hz resolution
10mV sensiivity.

TF040 — Bench portable; 8 digt LCD.
10Hz to 40MHz; frequency, totalize and
reset; 1Hz resolution

TF200 — Bench portable; 8 digt LCD:
10Hz to 200MHz; frequency, time
average period, totalize and reset;
external clock faciity, 1ppm resolution
TP600 — 600MHz prescaler

TP1000 — 1000MHz prescaler

LOGIC ANALYSERS

TA2080 — 8 channels. 20MHz, timing
and state. 252 byte data and reference
memories 23 bit tnggerng with tngger
delay by eventsand/or clocks. Compare
and search facilities. Composite video
output. Microprocessor disassembly
(Z80. 6800 and 6502) and RS232
option

TA2160 — 16 channels. 20MHz, timing
and state 252 word data and reference
memories Can be configured as two
independent or linked 8 channel
analysers with separate clocks and
independently set parameters. 34 bit
tnggering on two levels with tnigger
delay by events and/or clocks. Powerful
compare and search facilities. RS232
interface. composite video output.
Microprocessor disassembler options
for Z80 8085. 6809 and 6502

TA232P — Seral data (RS232) pod for
TA2080/TA2160

For ‘urther information contact -

Thandar Electronics Limitea

M Longon Road. St Ives, Huntingdon
Cambnidgeshire PE17 4HJ. England
Telephone (0480) 64646 Telex 32250 Test

ELECTRONICS LIMITED THE LOGICAL CHOICE
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generators is 5 or 10MHz, which will
therefore often cover the IF of VHF
receivers and obviate the need for a
second instrument.

Frequency mefers

This is one of the few instruments for
which high accuracy is required.

In general, there are two types of
frequency meter available: the digital
frequency meter and the crystal het-
rodyne wavemeter. | would suggest that
within the amateur radio environment,
both have their place, for whilst the
digital meter is easy to use and has high
accuracy, it is incapable of measuring
the frequency of a weak incoming signal.
The older crystal hetrodyne wavemeter,
despite being less convenient to use,
achieves this without difficulty.

Should you require only to measure
locally generated signals, then the DFM
is more than sufficient. Perfectly adequ-
ate instruments of this type can be
purchased for under £100.

Should it be felt that a crystal
hetrodyne wavemeter is needed then it
may be constructed or purchased ‘sur-
plus’. The ‘daddy of them all’ is the BC221
but the British ‘Class D’ is adequate if
less versatile.

An even cheaper aiternative is to use a
crystal calibrator in conjunction with a
receiver. This can be readily constructed
using a 100KHz or 1MHz crystal oscillator
driving a series of dividers. The accuracy
of the crystal can be checked by
comparing a harmonic with a standard
frequency transmission such as WWV or
MSF.

Audio frequency osciliators

Although akin to RF signal generators,
the requirements are not nearly so
stringent. Provided that the waveform is
good and the calibration reasonably
accurate, they will perform their
required task. Should the instrument not
possess an output level meter and an
accurate attenuator, a multimeter can be
used to monitor the levei, and an
attenuator readily constructed at home.

AF signal generators can also make an
interesting project for home construc-
tion and, when complete, can be cali-
brated with a DFM, or by comparison with
a piano or electronic organ, or by using
Lissajous figures on an oscilloscope to
compare with mains frequency.

AF and RF power meters

For almost all applications, a dedicated
AF output power meter is not really
necessary. For most purposes, such as
receiver alignment, only a relative
measurement of power is required and
this can easily be achieved by using an
appropriate resistive load and measur-
ing the voltage developed with a multi-
meter. To facilitate this, AVOs and some
other instruments include a decibel
scale which may be used in conjunction
with any ac range.

If a dedicated output meter is desired,
it is a simple matter to mount a suitable
load resistor in a box and measure the
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voitage developed with a rectifier-meter
circuit. The instrument can be calibrated
with a multimeter and the internal meter
scale redrawn to suit.

Inexpensive RF power meters are
notoriously inaccurate, especially at
VHF. The most commonly used instru-
ment in industry is the Bird ‘Thru-line’
but these are very expensive and are
rarely found on the surpius market.

Unusable

The small twin meter VSWR indicators
costing about £10 to €15, ailthough
boasting a power scale, are so inaccu-
rate as to be considered unusable in this
application, although for VSWR
measurements they are quite accept-
able. .
During recent months, Angus McKen-
zie G30SS, has published a series of
reviews of VSWR and RF power meters in
Amateur Radio and | suggest that
anyone needing such a meter should
read these and make their selection
accordingly.

The RF dummy load is an essential item
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when testing transmitters. For frequen-
cies up to about 30MHz, these can be
constructed at home, but at VHF the
inductive and capacitive elements,
which are always present, become
significant and the load presented to the
transmitter cannot be forecast. For such
work a suitably rated load should be
purchased. This, of course, can aiso be
used on lower frequencies.

Standards

A noticeable feature of almost every
piece of test equipment used in commer-
cial laboratories and workshops is a
small label giving the date on which the
calibration of the equipment was last
checked. Itis recognised that equipment
will deteriorate and in consequence,
from time to time is withdrawn from
service and compared with laboratory
standard equipment. Often these stan-
dards can be traced back to those at the
National Physical Laboratory.

To the amateur, this is not possible, but
certain measures can be taken to ensure
consistent results. It is obviously quite
simple to compare two multimeters - but
which one is correct? The mains supply
voltage is one readily available standard,
but even this may vary by 6%!

A reasonably inexpensive standard
may be made up by feeding a constant
current through a Zener diode. If the
voltage across the diode can initially be
measured by a new or recently calibrated
meter, this can provide a standard
voltage source for the future.

It is very difficult to measure RF
voitage, especially at millivolt levels.
Direct calibration of signal generators is
therefore virtually impossible for the
amateur. |If both HF and VHF generators
are used in the shack, however, it is not
difficult to ensure that they are consis-
tent, which is more than adequate for
most purposes.

The lower frequency limit of most VHF
generators is well within the upper
frequency range of HF generators. If
each is set to the same frequency, the
relative outputs can be compared on a
receiver with a signal strength meter.
Any major discrepancy can be minimised
by using a different ‘'SET RF’ level on one
or both of the generators. The result will
not necessarily be accurate, but they will
be consistent.

Using methods such as this, most test
equipment can be cross compared, an
exercise which will ensure that reason-
ably consistent results will be obtained
when making quantitative assessments.

Never wasted

From this article it may seem that a vast
amount of test equipment is necessary;
however, as with good quality tools,
money spent on good quality test
equipment is never wasted.

By careful buying it should be possible
to equip a workshop with a comprehen-
sive set of test equipment for less than
the purchase price of a modern multi-
mode, and from it you will probably learn
far more!
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Lascar
Electronics

Lascar Electronics Limited,
Module House, Whiteparish, Salisbury, Wiltshire SP5 2SJ
Tel: Whiteparish (07948) 567 Telex: 477876

DOT MATRIX DISPLAYS

The Full Service

.‘I\l.'

Py |

Display modules all supphied with mounting brackets
and display bezels

S

Controller medules save hardware and software
development time

An evaluation system allows use of Dot Matrix System
without specialised microprocessor knowiedge Only a

- 5V DC supply 1s needed to have a system up and
running 1IN minutes  Evaluation system Eval-1 contains a
16 character 1 line display. a controller madule, inter-
connecting cable and a full instruction manual

the highest quality from £299
the most competitive prices + VAT

Hitachi Oscilloscopes provide the quality and performance that you'd
expect from such a famous name, with a newly-extended range that repre-
sents the best value for money available anvwhere

V-212 20MHz Dual Trac V2N 20MHz Mini-Portable
Ollustrated) V-S(9 SOMHz Mim-Portable
V-222 20MHz Dual Trace V-1050F  100MH2z Quad Trace
V-203F 20MH2z Sweep Dela V110 100MHz DMM/counter|
V-353F  35MHz Sweep Dela Vo134 10MHz Tube Storage
V-422 4OMH?Z Dual Trace VC-601S  1OMHZz Digital Storage
V-650F  6OMH? Dual Timebase VC-6041 40MH:z Digital Storage

Prices start at £299 plus vat (model illustrated) including a 2 year warranty
We hold the complete range in stock for immediate delivery

For colour brochure giving specifications and prices ring (0480) 63570
Thuriby-Reltech, 46 High Street, Solihull, W. Midlands, B91 3TB

Designed and
Manufacturedin

% Black#Star

Britain.
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The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere
# Measureing typically 2Hz 1.2GHz * Low Pass Fiiter L ——.
* Sensitivity < 50mV at 1GHz « Battery or Mains
+ Setability 0.5ppm * Factory Calibrated '
+ High Accuracy * 1-Year Guarantee
* 3 Gate Times * 0.5" easy to read LED Display :
NOW AVAILABLE WITH TCXO OPTION - ' '
PRICES (inc adaptoricharger, P & P and VAT) ——r
METEOR 100 (100MHz) £11.55 .
METEOR 600 (600MHz) £141.55 -
METEOR 1000 (1GHz) £19205 _ijustrated colour brochure with technical specification and prices available on request.

HIGH P FORMANCE

BLACK STAR LTD, 4 Stephenson Road, St Ives,
Huntingdon, Cambs, PE17 4WJ, England
Tel: (0480) 62440 Telex: 32339
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JOHN HEYS G3BDQ:

DIP OSCILLATORS AND
THEIR MANY USES

Dip oscillators, also known as grid dip
oscillators (GDOs) or dip meters, are
perhaps one of the most useful tools for
real amateurs. The word real is maybe
unkind, but it serves to distinguish
between those who just purchase and
operate ‘black boxes’ tacked on to ready-
made antenna systems, and the rest of us
who actually occasionally do make
something, however humble or simple
that item may be. Following hand tools, a
soldering iron, and a multimeter, the dip

oscillator comes next in the list of
essentials for the chap who is or who
aspires to be more than just a machine
operator.

Dip oscillators (DOs) are still called
GDOs by those of us who were weaned
on vaives before the mid-1960’s and the
term can still be used for adevice using a
FET as its oscillator: the word gate being
substituted for grid. The dip oscillator
seems to have been a post-war concept
and circuits started to appear in the

The simplest GDO using a 6C4 valve. This is the circuit of G3BDQ's original
model together with its mains power pack. A similar power pack is suitable
for most valve GDOs. The Hartley type oscillator needs ‘three-terminal’ coils
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amateur journals around 1950. The writer
was at one time a keen constructor of
what were then ‘state of the art
transmitters and receivers, many of
which appeared in articles published
between 1953 and 1967.

Trusty home-brew

A minimum of test gear and a kitchen
table construction technique was used.
Without his trusty home-brew GDO such
work, which demanded a fairly accurate
determination of the frequency of many
tuned circuits to be built and aligned,
would have been almost impossible.
Even today this same GDO, which retains
its original valve, often comes down from
its shelf in the shack cupboard to help
determine a resonant frequency, the
inductance of a coil or perform one of the
many other functions possible.

Many firms were formerly the makers
of dip oscillators, but it is now becoming
difficultto even discover advertisements
forthem. Sofar as is known there are now
no valve versions advertised and a
careful perusal of contemporary maga-
zines has revealed only the Trio DM81 at
£75 and the Altai Dip Meter priced at £49,
as being currently available.

Both these instruments are solid-state
designs and consequently suffer certain
disadvantages. A personal experience,
and also that of several of my friends and
acquaintances, has shown that semi-
conductor dip oscillators have an inhe-
rent weakness; they can be pulled out of
oscillation when coupled to good high Q
circuits. | never knew a valve GDO to
have this fault.

Another problem associated with
semi-conductor dip oscillators is the
large variation in indicated current on
their meters across each tuning range.
Some even go out of oscitlation at one
end of the scale! This indicates that they
are more sensitive to the changing Q of
their own circuitry than valve oscillators.

Batteries

The modern solid-state types can of
course be used with their internal
batteries, whereas the older vaived
versions need a mains supply and a
power pack which is heavy. The new
battery powered jobs may be used easily
outof doors for antenna adjustments etc,
but | personally have rarely needed to
use my GDO outside, and | wonder just
how many battery operated DOs are left
for long periods unused and suffer
battery deterioration and even leakage?

Anyway, batteries are the most expen-
sive kind of power supply and | prefer
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mains operation whenever possible. A
long mains lead (most folk have the
drum-reeled extension cables for DIY
etc) does not present much of a problem
so long as sensible earthing precautions
are taken. Some of the earlier valved
GDOs only had twin mains leads with no
provision for earthing, so take care.

If the construction of a dip oscillator is
being contemplated, | must recommend
a valved version. Such an item will cost
you nothing like the price being asked
for factory built solid-state equipment,
and it will be rugged and perform
excellently!

Some ‘roll-your-own’ tips

| shall not give any detailed con-
structional advice to would be home-
brewers, but instead offer a few sure-fire
circuits culled from the past, together
with one or two hints of advice which will
hopefully illuminate or simplify things. A
GDO is nothing more than a tunable
oscillator which has a sensitive meter
(usually around 500pA FSD) in its grid
return circuit.

When oscillating there will be ahealthy
flow of negative grid current to earth
through the meter, but if an external
tuned circuit is coupled to the GDO
oscillator coil, some of its RF energy will
be sucked out to the external circuit and
therewill be afallin the grid current. The
tighter the coupling is, or the higher the
Q or quality of the external circuit, the
lower will be the grid current.

The GDO tuning capacitor has a
calibrated dial and the frequency can be
read off when the dip is observed.
Unfortunately, external circuits pull the
GDO oscillator considerably and this

p=150p ! £ Tk
115°p ak7 1000p 10k < =/ AAA—
L' 8 - |eco2 I
100p . = = I__‘
3 4 ﬂxin_ (Es\ S00uA
100R ool T x o
]- 1000p 8v3
| [T o

The basic RF circuit of the now obsolete Heathkit GDO model GD-1U.
Its Colpitts circuit uses simple ‘two-terminal’ coils. A half section of a
12AT7 or ECC81 valve would be satisfactory in this circuit

d—

limits the accuracy of the dial markings. |
always found it best to use my GDO in

-conjunction with a general coverage

receiver which can pick up a strong
signal (BFO on) from it, and so make it an
easy matter to check the operating
frequency even after pulling.

Helpful technology

Modern technology has now come to
our aid. Following the suggestion of a
local amateur (G4FET), | put together an
LCD digital frequency counter using the
quite cheap RS frequency meter module
and their 150MHz pre-scaler IC. These
units have stock numbers 258-063 and
307-474 respectively. The finished unit is
loosely coupledvia a5pF capacitorto the

-0+12v

RFC
2'5mH

12BH7

2k2

" C\},

i

Unusual GDO circuit which will work from just a 12 volt supply. The 12BH7 valve is
still obtainable but is rather expensive. Some saving is acheived however by its use
of a 1mA meter instead of the more sensitive uA meters needed for most circuits

—O oV
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GDO tuned circuit (a pin on the coil
socket) and it makes both the tuning dial
and the external receiver redundant ‘at a
stroke’!

in Amateur Radio an advertisement
can be found for the ‘Time Step
Electronics’ LCD counters which are
even cheaper. A ready built version
which reads up to 4MHz is offered for
under £15, and a kit to put together their
DFC41 which will read to 32MHz is only
£18.50. If valved versions of dip oscilla-
tors are used itis important to remember
that they have quite a high RF output, and
if tightly coupled to some transistoror1C
circuitry they could cause damage. This
is of course less likely with a solid-state
DO which will run at quite low power
levels.

Plug-in colls

Dip oscillators always use plug-in
coils, for this makes it easier to couple
them to external circuits. It is not always
convenient to take the instrument really
close to the circuit under test and | have
found thatatwo turn link coil overthe dip
oscillator coil, connected to a length of
thin coax (up to about 1 metre long), with
asimilar link coil at the far end will allow
checks to be made on coils which would
otherwise-be inaccessible.

Making plug-in coils can be quite a
challenge now that such items are no
longer obtainable from component
stockists. Some ingenuity is needed, and
| have found that the 1'in dia cylindrical
camera film containers make good coil
forms. By adapting the so called wander
plugs and matching sockets, suitable
connectors can be fabricated easily.

Some dip oscillator circuits use two-
terminal coils and these are especially
suitable for home constructors as they
simplify the coils. VHF coilsdo nothave a
former but are in the form of a loop or
hairpin made from thick wire or copper
strip.

My first GDO tuned up to about
150MHz, and in 1951 it was quite a
challenge to calibrate it. There were no
locals with receivers covering the range
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30 to 150MHz, and in the end | had to
resort to first principles and build some
Lecher Lines along a long wooden plank
with a metric rule to measure the dip
points as the shorting bar was moved
along.

Withoutthis early GDO | could not have
made the many tuned circuits needed for
my first 144MHz receiver and transmitter.
Both used several multiplier stages from
HF crystal oscillators which tuned to
frequencies not available on the station
receiver.

By the way, you can calibrate your MF
coils by using an ordinary broadcast
receiver tuned to known frequencies.
This goes for IF frequencies too, for a
little RF from the dip oscillator will get
into the IF stages of most receivers.

Nooriginality is claimed for the several
circuits shown. They are derived from
many sources and they all use valves.
The valve types are obtainable quite
cheaply from several advertisers (see
Messrs PM Components Ltd) in Amateur
Radlo and elsewhere. The EC92 as used
by Heathkit in their famous model GD-1U
costs £1.25, and the little 6C4 triode is
even cheaper. Valves are rugged and
reliable and should last for many years in
a dip oscillator which has only intermit-
tent usage.

One may still discover suitable small
power transformers to provide the valve
heater supply (6 volts) and some HT. Not

more than 100 volits HT is required and
most circuits will perform perfectly on as
little as 30 or 40 volits. The smoothing
need not be elaborate either; just a
simple RC filter is enough.

Dip oscillator uses

The first and perhaps the most impor-
tant facility offered by a dip oscillator is
as a means to measure the resonant
frequency of external tuned circuits,
either inductively or capacitively.
Usually the circuit under test is arranged
to be positioned with its coil in the same
plane as the DO plug-in coil. The
coupling at first can be quite tight to find
the dip initially; then for a more accurate
determination of frequency the coupling
is reduced. This shallows the dip, and
simultaneously the frequency can be
checked on the station receiver.

A general coverage receiver is an
asset if the circuit lies outside the
amateur bands! Of course, even better
and easier is to use a frequency counter
as explained earlier. For capacitive
coupling the external coil is positioned
at right angles to the dip oscillator coil
and brought up very close to it. The dip
will not be anything like so pronounced
using this technique and | am not too
keen on it.

If the coil is hidden away at an odd
angle it may be the only way to couple
your DO. My preference, however, is to

use a form of link coupling as outlined
previously.

The output from a dip oscillator can
also be used as a signal generator, and
here the hum from its not too well
smoothed HT supply will modulate the
carrier produced and make its identifica-
tion easy. In this way an IF strip may be
quickly aligned without closely coupling
the DO to the equipment.

We now take it for granted that a
modern quartz crystal is going to be good
and will oscillate when wired into a
suitable circuit. Some of the vintage
surplus crystals are not always so
reliable and a dip oscillator may be
pressed into service to check such
crystals for activity before their use is
contemplated.

If a four turn coil is coupled to the DO,
and its ends go to the crystal under test, a
pronounced dip takes place when the
crystal frequency matches that of the
DO.Thedeeperthedip the moreactiveis
the crystal, and it will often take over the
dip oscillator circuit over quite arange of
its tuning. This is the old ‘Goyder Lock’
principle where the circuit with the
highest Q (the crystal) takes over fromiits
inferior competitor.

Handbooks

Most amateur radio handbooks (cer-
tainly the ARRL and the RSGB) include
some graphs which plot frequency,
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How a Dip Oscillator is used to measure the
frequency of tuned circuits. For accuracy of
measurement a general coverage receiver or a
frequency counter should be used in conjunc-
tion with the ‘'DO". Method ‘c’is the least sensitive

and will give a much shallower dip
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inductance and capacitance in parallel
tuned circuits. With this information,
together with a dip oscillator, there is an
easy way to measure the capacitance or
inductance of unmarked components.

If an unknown inductance is put in
parallel with say a 100pF silvered mica
capacitor, the resonant frequency canbe
found using the DO, and a look at the
chart will show the value of the induct-
ance. Similarly, by using a known
inductor and an unknown capacitor, the
value of the capacitor may be found.
There is no need to delve into
mathematical formulae when the graphs
are available. As the Yanks say, ‘it's no
sweat'!

Circult Q

The quality or Q of tuned circuits may
be measured with little trouble. A high
impedance RF voltmeter (once known as
a valve voltmeter!) is connected across
the tuned circuit being examined, and
this circuit is then loosely coupled to the
dip oscillator, which is set to the
frequency by tooking for the dip. The DO
is coupled so that a set reading of say 100
is on the RF voltmeter and the exact
. frequency is checked using areceiver or
counter.

Without changing the coupling in any
way, detune the DO up in frequency until
the reading on the voltmeter reads about
70, at the same time noting this new
frequency. Do the same thing with the
DO tuned lower in frequency than that of
the circuit being tested for another 70%
voltage reading. Subtract the lower
offset frequency from the higher offset
frequency and divide the centre fre-
quency by the difference. The resuit of
this simple calculation will be the Q of
the tuned circuit under test.

Although dip oscillators are often
suggested as useful for making reso-
nance measurements on antennae, the
writer has never found such measure-
ments to be easy. It is not possibte to do
anything at the shack end of a feed line
and one must actually get out to the
aerial!

A capacitance coupling to the dip
oscillator can be made from one end of
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your antenna (half wave) but this might
involve a hazardous climb and will
certainly not be an accurate measure-
ment of resonant frequency, for actually
taking the reading detunes the wire
being tested! It is better to check at the
centre of a dipole, driven element or
parasitic element where there is the
point of maximum current and where the
impedance is low. The coupling will then
have negligible effect upon the reso-
nance.

No feeders shouid be attached and
both halves of the element must be
joined with a small single wire loop. This
then couples to the dip oscillator and a
frequency measurement may be made.
The problems engendered in performing
this are great. You must somehow reach
the dipole centre so a climb is involved.
You must also have a really accurate
read-out from your dip oscillator (say
plus or minus 50KHz), so a good receiver
or a frequency counter must be outdoors
with you.

For unbroken reflector or director
elements a Delta match to a short length
(inches only) of twin feeder coupled to
the DO is a possibility, but has not been
attempted by the writer.

Similarly, avertical Ya wave antennamay
be checked for resonance. This time the
small coupling loop is between the lower
end of the radiator and the earth or radial
connection point. Alot of what | must call
‘cod’s wallop’ has been written about
cutting antennae to exact resonance.
Good dipoles should be relatively low Q
devices with broad band characteristics,
and when cut to length by the accepted
formulae will work perfectly well. A few
inches one way or the other, even on
28MHz, will have no effect upon the
performance.

The sharp frequency conscious anten-
nae often in use have high Q and are best
avoided like the plague. Such antennae
will give you enormous dips on the DO
but as antennae they are lossy and have
high SWRs when operated only tens of

The Heathkit GDO model GD-1U with plug-in coils
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KHz from their resonant frequency. This
type of antenna often has a loading coil
or coils and/or a capacity hat loading
arrangement.

Long wires do not need checking with
dip oscillators. Their lengths are in no
way critical, and indeed almost any
length may be used and matched to the
rig with an ATU (AMU?). Only an idiot or
complete novice would want to trim a
long wire to be exactly resonant for it
would then have, at its shack end, either
an extremely high or very low impe-
dance, which would be nigh on impossi-
ble to match with any type of ATU!

Further uses for dip osclliators

Most of the commercially available dip
oscillators have a switch which changes
the circuit to make it an absorption
wavemeter. When then coupled to a
circuit which has RF power on board, the
DO is tuned for maximum on the meter
and the scale reading noted. This type of
instrument, by the way, is a compulsory
item for licensed amateurs in this
country. In addition, an earphone socket
is also provided which allows the
monitoring of an amplitude modulated
signal. These days, this is of little use!

Transmitter RF amplifier stages often
have to be neutralised and this can be a
tricky procedure. Using a dip oscillator
coupled to the input (grid) circuit of a
valve amplifier (all power OFF) and tuned

to the same frequency, a deep dip will be
found. if then the anode tuning capacitor
is adjusted to resonance, an un-neutral-
ised condition will make the indicated
dip flicker.

The neutralisation control, normaily a
small capacitor, should be carefully
adjusted to a point that allows the anode
circuit to be tuned without any changein
the grid circuit dip. When this is achieved
the stage is properly neutralised. Always
do this for the highest frequency band
covered by the amplifier.

Unwanted resonances in RF chokes or
circuit wiring may be discovered with a
dip oscillator. Such resonances can
cause parasitic oscillations or even
burnt out chokes.

Toroidally wound coils are being
increasingly used these days, and their
enclosed fields mean that coupling them
to a DO must be done with a small one-or
two-turn link coil around the toroid core.
Holding the DO plug-in coil near a toroid
will not give the coupling necessary to
give a dip.

Conclusion

For those unwilling to embark upon the
construction of a DO, there is the Trio
DM81. This is a solid-state instrument
which tunes from 700KHz to 250MHz by
using seven plug-in coils. It uses internal
batteries, has a miniature earphone and
a probe for use with capacitive coupling

to tuned circuits. It weighs just 690g. The
DM81 will perform all the functions
outlined in this article and is one of the
few types available in this country.

CwW?

My old valve GDO with its 6C4 valve
proved very useful one Sunday morning
some 25 years ago. My AM Top Band TX
was not working and | was unable to join
the local net. | had some information for
the late G2AON over in Eastbourne some
25 miles away, and in desperation
decided to attempt a QSO using my GDO
as a CW Tx!

How to key it was a problem, but it was
solved by putting my key in series with
the low impedance output lead from the
ATU which was then link coupled to the
GDO coil. A quick tune to the net
frequency, a call to ‘Will’ in Eastbourne,
when one of the more distant amateurs
was transmitting, brought back an
immediate response.

| was able to send the information
satisfactorily and received a 569¢ report.
The use of dip oscillators as emergency
transmitters cannot be recommended,
but this story illustrates the versatility of
the breed. i find it difficult to envisage my
own station without adip oscillator, and |
am sure that many others will discover
that such a device is one of the most
useful and important shack accessories.
Good dipping!

FORTY OF THE BEST

H100 50 ohm Low Loss COAX 80p per M 50m less 10% 100m less 20%

1 1
| (post 5p p/m)
{ 2 POPES RG213U 10.3mm low loss Coax N/C PVC 60p per m (p 6p p/m)
3 PERMANIOD or BICC UR67 10.3mm Low Loss SO ohm 60p per m (p
6p/m)
URQSSOohm:ohdconductorimmCOAXZSppetm(pJppm)

UR76 S0 ohm stranded conductoe Coax 23p per m (p 3p pm)
POPES RG58C/U (UR76) with NC PVC 23p per m (p 3p pm)
Mini Coax RG174/U 50 ohm 25p per m (p 1p pm)
UR706mmCoul.‘ippu-(p3ppm)

URS7 10.5mm low loss 75 ohm COAX 60p per m (p 6p pm)
75 ohm Double Screened 8mm 75 ohm Coax 25 per m (p 4p pm)
Low Loss UHF TV Coax 75 ohm 20p per m (p 3p pm)

R

4
5
L]
7
9
10
11
12
13
14
15
16
- 17
Iz = 18
o
20
21
{ 22 Greenpar 50 ochm N Plugs for UR43/76 £2.40 each
= 23 Greenpar PL25% Silver/PTFE for H100/67/213 £1.15 esch
P 24  Self Amalgamating Tape large roll £3.50
A 25 Egg Insulators glazed ceramic 1Y4" long 50p esch
26 Egg Insulators large 2V4" long 65p esch
27 Swundard chrome plsted PL259s UR67/H100 50p esch
g As above but for UR43/76 45p each
30
3
32
33
M4
35
36
37
38
39
“

two sockets back to back 70p esch

r’g/SenSItMty SthoSM/dv
o Bandwidth:-DCor2Hz to10MH2
e SweepRate: 10ms toOlus/dv. 4

free,
clephones with data £l§ (post £3)
Ditto but 20 watt output version 703 £18 less speaker
90,000 MFD Computer capecitors 40v @ £2 P&P £1
Postage is 40p per order on items not otherwise quoted. Vat included in all prices
10% discount off 5 or more Greenpar items

W H WESTLAKE, Dept AR, CLAWTON, HOLSWORTHY
DEVON (0409) 253758

PO Box 11 Bishops Stortford
Herts CM23 2XA Tel 0799 21489
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REGULATORS

LM317T Plastic T0220 variable ..

LM317 Metal ..

7812 Metal 12v 1A

7805/12/15/24 plastic .

7905/12/15/24 plastic -
CA3085 T099 Variable regulator .......................
LM72314 dil .

EPROMS/MEMORIES
27128-300nS
2764 INTEL/FUJITSU 300ns £6.50, 250nS...
2716 EX EQUIPMENT £2.00 .

2732A-4 NEW £3.50 EX EQPT..

2114 EX EQPT 80p 4116 EX EQPT .
4164-150nS £4 MC6810P

POWER TRANSISTORS
TIP141,142,147 €1 ea, TIP112,125,42B ...
TIP358 £1.30 TIP35C..

SE9302 100V 10A DAR

2N3055 Motorola50p....

2N3055 Ex eqpt tested ..

MJE3055, MJE2955 equiv

2N5302 NPN 30A 60V SIM 2N3771.

DISPLAYS

Futaba 4 digit clock, fluorescent display FLT-02-8
also 5-LT 16 £1.80
Futaba 8 digit calculator, fluorescent display 9CT-
01-3L . £1.80
LCD Clock display 0.7" dlglts .

Large Clock display 1" digits ....

7 seg 0.3 display comm cathode

MISCELLANEOUS
STAINLESS STEEL HINGES 14.5” BY 1" OPEN £1.00
-10/£7.00

QUARTZ HALOGEN LAMPS
A1/216 24v 150w
H1 12v 55w (car spot).

WOUND POT CORES
With adjuster unused

RM7 LA4245 ...
RM8 LA4344 .

3/£1.00
2/£1.00

MAINS TRANSIENT SUPPRESSORS 245v.... 3/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for
car/home alarms £3 £100+

12v 1.2w small wire ended lamps fit AUDI/VW TR7
VOLVO SAAB

14v 0.75w MESIamps .

Heat shrink sleeving pack........

PTFE sleeving pack asstd colours.

250 mixed res diodes, zeners

Mixed electrolytic caps ..

ITT CASS RECORD/PLAY AMP o cct
Stereo cassette deck ........
Stereocass R/P head ...

Mono head £1, Erase head

Thermal cut-out 50'C, 77°C or

Thermal fuse 121°C 240v 15A..

Vero pins fit0.1" Vero

Double sided PCB pins ...

TO220 Micas + bushes 10/50p

TO3 Micas + bushes....

RELAYS 240v AC coi

changeover £1 3 polec/o

Varley 2dvdcdp c/orelay....

Fig. 8 mains cassette leads

KYNAR wire wrapping wire 2oz reel..
PTFE min. screened cable

TOKIN MAINS RFI FILTER 250v

TDK MAINS RFI FILTER 115v 15A

JIEC CHASSIS PLUG/RFIFILTER10A ..
Epoxy potting compound 500g
Mercury tilt switch small

Min. rotary sw. 4p c/o 1/8" shaft ...
Thorn 9000 TV audio o/p stage ..

10m7 CERAMICFILTER50p..

6m CERAMIC FITLER 50p .. 100/£25.00

240v AC FAN 4.6 SQUARE NEW
240/115v ACFAN 4.6" SQ. NEW

12v DC Brushless fan reversible
2.5"sq.2" deep QUIET

KLIPPON terminal block EKS 12/4
12-way 20A term block...
BELLING-LEE 12-way block L1469
POTENTIOMETERS short spmdle
2k5 10k 2m5 Lin.. cren .
500k lin 500k log Iong spmdle
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT.
NO DATA .. . ... PAIR/£1.00
STICK-ON CABINET FEET .. 20/£1.00
TO3 TRANSISTOR COVERS 10/£1.00
TRANSISTOR MOUNTING PADS T05/T018 £3/1K DIL
REED RELAY 2 POLE N/O CONTACTS ............ £1.00

RECTIFIERS

120v 35A stud

12FR400 12A 400v small stud
BY127 1200V 1.2A
BY254 800v 3A
BY255 1300v 3A . e
1A 800v bridge rectmer
6A 100v bridge .........

10A 600v bridge

15A 100v bridge ...

25A 200v bridge £2.00 ea
25A 400v bridge £2.50

SCRs

MCR72-6 400v £1 BTX95 800V 15A ..
BTX95 800v 15A
35A 800v stud
70A 500v large stud

MCR106 equiv. 4A 400v 40p ea
2N5061 800MA 60V T092
TICV106D .8A 400v T092 3/
MEU21 Prog. unijunction .......

TRIACS diacs 25p
TXAL2258A 400V 10mA gate ... .
TXAL228 8A 400v isol. tab.. . 2/£1.00
25A 800v ex eqpt. tested .. £1.50

CONNECTORS (EX EQPT. price per palr)
‘D' 9-way £1; 15-way £1.25; 25-way

37-way £2; 50-way £3.50; covers 50p ea

NEW 25-way PCB SKT ..

D9PCB PLUG 90 deg :
0.1" double sided edge connector, 32-way ideal
ZX81/SPECTRUM s
0.1" d/sided pcb plug 24+25-way...

2 pole sub min. connectors ideal radio control RS
466/472/488/343 5 pairs - £2.

IDC CONNECTORS
25-WAY 'D’ PLG/SKT 37D’ PLUG ea...
20-WAY SOCKET (BBC USER PORT) .
26-WAY SOCKET (BBC PRINTER)...
34-WAY SOCKET (BBC DISC DRIVE).........
A0-WAY SOCKET .ot £2.00

IDC CARD EDGE CONNECTORS
D/S EX-EQPT

34-WAY (FITS DISC DRIVE PCB)
40-WAY (FITS CENTRONICS 739 PCB)

WIRE WOUND RESISTORS

W21 or sim 2.5W 10 OF ONE VALUE FOR

1R0 2RO 2R7 3R9 5R0 10R 12R 15R 18R 20R 27R 33R
36R 47R 120R 180R 200R 330R 390R 470R 560R 680R
820R 910R 1K 1K15 1K2 1K3 1K5 1K8 2K4 2K7 3K3 10K

£5.50 (£1)
£7.00 (£1)

| 6/€1.00
-4/£1.00

l0/€18.00
T 10/£22.00

... £1.50
.. £1.80

£2.00
. £3.00
..100/£20.00
.. 4/£1.00

g 100/:15 00
e 3/£1.00

. 2/£1.00

W22 or sim 6 watt 7 OF ONE VALUE for
R22 1R5 9R1 10R 12R 20R 33R 51R 56R 62R 120R 180
270R 390R 560R 620R 1K 1K2 2K2 3K3 3K9 10K

W23 or sim 9 watt 6 OF ONE VALUE for

R22 1RO 3R0 6R8 56R 62R 100R 220R 270R 390R 680R
1K 1K8 10K

KEYTRONICS

332 LEY STREET, ILFORD, ESSEX
Shop open Mon-Sat 10am-2pm

TELEPHONE: 01-553 1863

ELECTRONIC COMPONENTS BOUGHT FOR CASH
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MIN ORDER £2.50
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS
P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)
50p OTHERWISE (LIGHT ITEMS)

W24/ sim. 12 watt 4 OF ONE VALUE for ...... £1.00
R50 2RO 10R 18R 47R 68R 75R 82R 150R 180R 200R
270R 400R 620R 820R 1K

PHOTO DEVICES
Slotted opto-switch OPCOA OPB815
2N5777 50p o

TIL81T018 Photo transnstor

TIL38 Infrared LED...

OPI2252 Opto isolator

Photo diode 50p....

MEL12 (Photo darling

RPY58A LDR 50p ORP12 LDR

LEDs RED 3mm or 5mm 12/£1
GREEN or YELLOW 3 or 5mm 10/£1 ..
FLASHING RED 5mm 50p ...

DIODES

1N4148 .. .

183740 Germanlum .
1N4004 or SD4 1A 300v

1N5401 3A 100V

BA157 1A 400V Fast recovery ..
BA159 1A 1000V Fast recovery ..

MULTI TURN PRESETS
10R 20R 100R 200R 500R ... . 40p
2K 5K 22K 50K 100K 200K

IC SOCKETS

8-pin 12/£1; 14-pin 10/21.00; 18/20-pin 7/€1; 100/612;
1K/EBO; 22/26-pin 25p; 24-pin 25p; 100/£20; 1K/E100;
40-pin 30p; 16-pin 12/£1; 100/£6

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF .. .. 5for 50p
GREY larger type 2-25pF ... 5for30p

SOLID STATE RELAYS NEW
10A 250v AC

Zero voltage switching
Control voltage 8-28vDC ... ... £2.80
VARIAC 0to 130v 6A new uncased . £6.00

POLYESTER/POLYCARB CAPS
10n/15n/22n/33/47n/68n 10mm rad.
100N 250V radial 10mm 100/£3 .
1u250v C2805/€1..........

1u5 P/carb 15mm rad

2u2160vrad 22mm........

470n 250v AC X rated rad

33n250v AC X rated rad 15mm.
10n 250v AC X rated rad 10mm.
100n 600V SPRAGUE axial 10/€

BEAD THERMISTORS

GLASS BEADNTC Res @ 20°c

250R 1K2 50K 220K 1M4

R53 THERMIST O Retstesseitrersrorsss. . avmmerermmms £2.00

BEAD TANTALUM CAPS
47 3V 68u 6V 12/£1 . 100/£6.00
2u220V B/E1. - 100/£8.00

SMALL AXIAI.. CERAMIC CAPS
50V

15p 18p 22p 27p 33p 47p 68p 82p 470p 1n 10n (25V)
100/£3.00

MONOLOTHIC CERAMIC CAPS

100N 50v 100/£5 10N 50V .... .... 100/£3.00
470N 50v 100/£7 1uF 50V. ... 100/£8.00

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

100/E0.00
... 100/£6.50
.. 100/£30.00

.. 100/£1.80
100/£2.00
100/£3.00
.. 10/£1.00
100/£2.80

.. 100/£3.80

1000/£25.00
100/€£10.00
100/€5.00 (£1)
100/£10.00 (£1.50)
... 4/£1.00
10/£1.00
10/£1.00
100/£6.00

10/£35.00

OFFICIAL ORDERS WELCOME

ADD 15% VAT TO TOTAL
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SPECIAL TEST FEATURE

PETER DODSON:

TEST CIRCUITS FOR

Unlike the motor car accessory market,
which unloads a high percentage of
goods of doubtful value on a largely
haive and trusting clientele, by far the
greater proportion of ‘extras’ sold by
amateur radio dealers is bona fide
merchandise, purchased by customers
who know what's what; youdon'tsee alot
of ‘go faster’ stripes on Yaesu rigs! But
having said that, there‘are still enough
amateurs with a practical bent who can
both fulfil their creative desires by
building their own test gear — and save a
few bob.

Basically, the test gear described
below can be divided into two sections -
that which is mandatory, and that which
is for the convenience, if not the

THE AMATEUR

assistance, of the individual amateur.
The circuits have been reproduced
courtesy of the RSGB from whose
publications they have been blatantly
filched.

Of the ‘mandatory’ equipment, there
are two circuits, one for a simple
absorption meter, to check that harmo-
nic radiation is not being transmitted
outside amateur bands in general, and
the other is a band-edge marker, to
ensure that even the primary transmis-
sionis notgoing out beyond its particular
amateur band.

It is within the terms of their licence
that radio amateurs must not only know
about such equipment, but also that they
should know how to use it.

Fig 1 Circuit for

TUNING COIL

(anticlockwise):
230MHz-20°: 220MHz- 8°
200MHz-16° 180MHz-20°
160MHz-25°: 140MHz-35°
120MHz-50°; 100MHz-73°
90MHz-90°: 80MHz-118°
70MHz-152°: 65MHz-180°

Fig 2 The circuit diagram for a VHF
wavemeter. RFC1 and RFC2 are wax
dipped Yawatt resistors of 1Kohm wound
with 80 turns of 40swg wire

(Courtesy RSGB)

simple absorption COUPLING

meter CoiL \‘

(Courtesy RSGB) -{
6-3V A 100p
0O-3A

=“WAVEMETER FRAME
Range Tuning Coil Coupling Coil Wire

|-5—4 Mc/s 80 turns 6 turns 32 s.w.g. enam,

4—I12 Mc/fs 29 turns 3 turns 22 s.w.g. enam.

1230 Mc/s 64 turns 24 turns 22 s.w.g. enam,
Details of the inductance ioop made of
12swg copper wire. The dimensions are . .
important. Calibration relative to base. '/._l‘“l%

TAP

500pF

OAB)

RFCI C2t CR

4-50pF
See Text

)
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The absorption wavemeter featured
here requires more engineering skill
than electronic technology in its con-
struction. It comprises simply a 20swg
tin-plate box, 54 x 54 x 82mm, fronted by a
64 x 89Imm panel which contains a
coupling coil, atuning coil and a variable
tuning capacitor (Figure 1).

Construction

The wavemeter frame is connected to
one side of the tuning and coupling coil -
and the tuning capacitor, and a resona-
tion indicator, in the form of a bulb, is
fitted on flexible copper wire so that it
can emerge above the box through a
hole, to be clearly visible to the operator.
Although a value of 6.3V 0.3A is quoted, it
is possible to use a bulb of lower
amperage to give higher sensitivity; on
the other hand, using the value as shown
ensures a reasonable tolerance against
overload with adequate illumination at
the resonance point.

The front panel-mounted tuning capa-
citor suspends an octal valve socket
immediately behind it on two tapped
aluminium pillars: into this valve socket
can be plugged a choice of tuning coils.
Coil formers can be made from octal
valve bases, fitted into bakelized paper
tubes of suitable size, and the entire unit
cemented together on completion: the
windings are as in the table.

Calibration of the unit is by way of an
oscillator or a calibrated receiver. The
latter method is achieved by tuning the
receiver to the lower frequency end of
the band to be calibrated. With a
coupling coil of sufficient diameter to
pass over the wavemeter tuning coil,
connected in series with the aerial, the
S-meter on the receiver should be
watched carefully, whilst simuitaneously
tuning the wavemeter.

At one point it will be seen that the
needle of the S-meter will drop out
completely, indicating a total absorption
of signal frequency energy. This point
can then be marked on the wavemeter
dial and the receiver tuned to the next
signal up the band ~ a process to be
repeated all the way up the band.

This device is adequate to cope with
power outputs of half a watt or more. For
anything lower - such as the local
oscillator circuit of a receiver — a meter
inserted in the grid-leak earth-return will
dip as the wavemeter passes through the
resonance point. Conversely, a millia-
meter inserted in the anode circuit of the
LO valve will give an increased reading
as the wavemeteris tuned. AVHF version
is shown in Figure 2.
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SPECIAL TEST FEATURE

The second piece of equipment that is
a mustwhen it comes to mandatory gear,
is a band-edge marker to ensure that the
amateur stays within his legal frequency
limits. A somewhat unusual IC crystal
calibrator appeared on the scene in 1973,
courtesy of Paul Franson, and made a
change from the use of decade IC
dividers and associated digital-type inte-
grated circuits.

This one, believe it or not, originatedin
electronic organs, being capable of
using high-value resistors of up to
20Kohms! This resuited in a very low
power consumption of 14mA and an
extremely long active life to a 9 voit
battery. As can be seen from Figure 3, the
2 : 1 divider units need no external
componentwhen used simply as acrystal
calibrator: the sine wave RF signal is
simply put in at one end and an
abundance of square waves at haif
frequency come out.

Optional exiras

So much for the must have variety of
equipment, and on to the would like sort
that can prove invaluable in fault-finding
exercises. Most necessary of all, of
course, is an AVO; that timeless piece of
gear that nobody can remember coming
onto the market. f you're lucky, you
might pick up a secondhand one for
about £30, but by and large, radio
amateurs tend to hang on to their AVOs:
if not as a back-up to their more
sophisticated LED counterparts, out of
sheer sentiment. There are other
cheaper versions, but the principle is to
have a device that will measure all three
electrical components of volts, amps and
ohms,

Having said that, there is not a lot of
point in having a meter that measures
units of electrical energy if there isn't
any energy to measure, and a signal
injector is a very useful tool, and an
extension of that age-old ploy of placing
a finger on the grid and listening to the
resultant hum. In a word, employing a
signal injector system is a bit like using a
_ ferret, in that you shove it down a hole to
see if it emerges, where it emerges, and
for that matter, in what form it emerges!

Used extensively by maintenance
engineers for fault-finding on all manner
of electronic equipment from television
sets to computers, these multivibrator-
type generators can also be used in the
construction of radio gear as a stage-by-
stage check that everything is going
according to plan. However, one advan-
tage over the ‘finger-on-grid’ method is
that a signal generator has the capacity
to extend well into the realms of RF ~far
and beyond the detector stage of a
receiver.

The size and shape of such a device is
largely down to the ingenuity of the
individual, as it is a piece of equipment
that must, of necessity, be manoeuver-
able enough to be used in the most
inaccessible of places. It is possible to
make one from the jacket of a pen, using
the ball-point as a probe. The version
shown in Figure 4 uses small mercury
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Fig 4 Simple signal injector (Courtesy RSGB)

Flg 5 High gain field-strength meter (Courtesy RSGB)

cells to power the transistors, being type
2N1265/5, or equivalent.

An American idea that has been taken
up quite widely by many amateurs is fora
high gain field-strength meter. It origin-
ates from a design put forward by
WA4DXP and comprises an untuned unit,
the sensitivity of which is achieved by
using a transistor amplifier powered by a
1.5volt cell. This is an alternative to what
was formerly the accepted method of
taking such measurements - withthe use
of a tuned circuit and plug-in (or
switched) coils.

Originally constructed with a 500zA
FSD meter, there is no reason why the
unit should not be equally effective
using a 1TmA meter. It is suggested,
however, that high-impedance head-
phones should be used in place of the
meter if the equipmentis to be used as an
AM monitor (Figure 5)

This topic conveniently ieads on to
measurement of another kind, that of
VSWR or, to give it the full title, ‘voltage

. please mention AMATEUR RADIO when replying to any advertisement

standing wave ratio’: in a word, a final
check of just how much energy is
actually being transmitted. To a small
extent, the popularity of SWR meters is
down to CB enthusiasts: as, due to a lack
of an alternative means of ‘tweaking’
their signals (or, for that matter, a lack of
know-how), they were left with no option
but to prune bits off their ‘twigs’ to attain
peak transmission power.

Real purpose
For the benefit of newcomers to the

realms of amateur radio, an SWR meteris
used to balance the transmitted energy
against the induced reflected wave;
ideally a ratio of 1:1 should be (but never
is) attained.

Commercial versions are readily avail-
able from around £7 upwards, the
operation of which is to switch first to
radiated power, adjust the meter needle
to maximum deviation, then switch to
reflected power and see what is going
out.
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DIABLO/DRE 44-4000A/B 545 ex stock from

HARD DISK DRIVE.

returtished DIABLO/DRE series 25 MD disk drives

RKOS, NOVA, TEXAS compatibie
Front load. Free stand or rack mount
Exchangeable type {via hd removal)
me3029 PSU unit for 2 drives

Full
DE&
£330.00
£293.00
£123.00

£995.00
1000's of spares for S30, 4000, 3200. HAWK ex stock

Pius in house repair, refurbishing service

Call for details or quotation

X STOCK INTEGRATED CIRCUITS
OVER 100,000 ITEMS INCLUDING:
Intel DBO8SAH-2 £25.00 D8271 £€65.00
D8202 D8257-5 8255 D3002
2732 EPROM SPECIAL fully guaranteed
450ns £3.75, 350ns £4.00, 300ns £4.50

HOT LINE DATA BASE

DISTEL®©

THE ORIGINAL FREE OF CHARGE dial up data base
1000's of stock items and one off bargains

ON LINE NOW - 300 baud, full duplex CCITT tones, 8 bit
word, no parity i

STILL IN STOCK

FP1500 Heavy Duty 25 cps daisy wheel
RS232 interface, bi directional prninters,
Brand New at £499.00

CALL FOR MORE DETAI

1000's OF
BARGAINS -7
FOR CALLERS

COMPUTER 'CAB'’

Allin one quality computer

cabinet with integral switched

mode PSU. Mains hitering. and twin fan cooling
Orginally made for the famous DEC POP8 computer
system costing thousands of pounds. Made 10 run 24
hours per day the PSU 1s fully screened and will deliver a
massive +5v OC at 17 amps, +15v DC at 1 amp and -15v
DC at 5 amps. The complete umt s fully enclosed with .
removable top lid. fitering, trip switch. ‘Power and ‘Run
LEDs mounted on Al front panel, rear cabie entnes. etc
etc Units are ' good but used condition - supphed for
240v operation compiete with full circuit and tech man
Give your system that professional finish for only
£4995 + Carr Dim 19" wide 16" deep 10 5™ high
Useable area 16w 1 1157d )
Also available LESS PSU, with FANS etc. Internal dim.
19"w. 16"d. 10.5"h. £19.93. Carriagk & insurance £9.50.

Keep your hot parts CgL and E!LIABLE

with our range of BRAND NEW professtonal
cooling fans.

ETRI 9¥9XUOI Oim. 92 x 92 x 25 mm.
Miniature 240 v auipmenl fan complete with

lgaav vard €9,

JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation NEW £8.9!
BUMLER 89.11.22. 8-16 v OC micro
minature reversibie fan Uses s brushiess
sarvo motor for extremety high air flow,
aimost sitent running and guaranteed 10,000
hr life. Measures only 62 x 62 x 22 mm
Current cost £32.00 QUR PRICE ONLY
£12.95 compiete with dats.
MUFFIN-CENTAUR standard 4" x 4" x 1.25
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v &t £4.95 or BRAND NEW 240v
at £10.50. 1000's of other tans Ex Stock

It for Details Post & Packing on all fans €1.6Q

DUAL 8" DISK DRIV]

Current, quality, professional product of a
major computer company, comprisin

2 x40 track MP] or Shugart FULLY gBC
COMPATIBLE single sided drives in a
compact, attractively styled. grey ABS
structured case with internal switched
mode PSU. The PSU was intended to drive
both drives and an intelligent 280 controller
with over 70 ic's. The controlier has been
removed leaving ample space and current
on the +,-5, +12 and -12 supply for all
your future expansion requirements.
Supplied tested with 90 day guarantee in

~ZE25(
»

BRAND NEW condition with cable for BBC
micro. Ex Stock at only£259.00
+ £10.00 carr. Limited Quantity Only

GE TERMIPRINTER

A massive purchase of these desk top
printer -terminals enabies us to ofter you
these quality 30 cps printers at 8 SUPER
LOW PRICE against their onginal cost of
over £1000. Unit comprises of full OWERTY,
electronic keyboard and pnnter mech with
pnnt face simdar to correspondence quahty
typewriter Vanabie torms tractor unit
enabies tull width - up to 13.5" 120 column
paper, upper - lower case, standard RS232
senal interface, internal vert:ical and
hornizontal tab settings, standard nbbon
adjustable baud rates, quiet operation plus
many other features. $uppl| complete
with manual Guaranteed working £/130.00 or
untested £83.00, optional tioor stand £12 50
Carr & Ins £1000

DATA MODEMS

Join the communications revolution with our
range of EX TELECOM data modems Made to

SAVETSUPER PRINTER SCOOP

\nBRAND ooy rRONICS 739-2

"E The "Do Everything Printer” at agnco that will
NEVER be repeated Standard CENTRONICS
parallel interface for direct connection to BBC,

ORIC, DRAGON etc Superb pnnt qulu? with full

g gm addressadble graphics and 4 type fonts plus
HIGH DEFINITION internal PORTIONAL SPACED
MODE for WORD PROC ESSOR apolications. 80-132
columns, single sheet sprocket or roll p?er handling plus
much more. Available ONLY from DISPLAY ELECTRONICS
at the ridiculous price of OWLY £199.08 + VAT Complete with
tull manual etc. Limited quantity ~Hufry while stocks last.
Options. interface cable (specity) for BBC, ORIC,

ORAGON or CENTRONICS 36 w:‘y €12.50. Spare nbbon
£3.50 each BBC graphics screen dump utility program £8:60.

) Carnage and Ins £10.00 + VAT

SPECIAL 300 BAUD MODEM OFFER

Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND
NEW or little used 2B data modems allows US to make the FINAL
REDUCTION, and for YOU to join the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base,
business or hobby communications. All this and more!

@ 300 baud full duplex ® CALL, ANSWER and AUTO modes

@ Full remote control @ Standard RS232 senal intertace

® CCITT tone standards }NOW ONLY > @ Built In test switching

® Suppiied with full data '4 £29.95 ® 240v Mawns operation

® Modular construction » @ 1 year fult guarantee

® Direct 1solsted connection " ® Just 2 wires to comms. hine

QOrder now - while stocks last. Carriage and Ins. £10.00

8" I19MB WINCHESTER DISK DRIVE

Made in the UK by a subsidiary of the World's largest disk drive manufacturer.
This BRAND NEW “end of line” unit offers an outstanding opportunity to add a
MASSIVE 19 mb of storage to your computer system. Superbly constructed
on a heavy die cast chassis the DRE 3100 utilises 3 x 8" plattens in a dust
free cavity. All dnve functions are controlled by microprocessor etectronics
using an INTEL 8035 cpu and TTL support logic. Data to the outside world is
via two comprehensive 8 bit TTL level bi directional data busses with full status
reporting for ease of interfacing. Many features such as Av. seek time 35 ms,
512 bytes per sector, +24, -24 and +5 v DC supply, plug in card system, and
compact size of approx. 19cm H x 21cm W and 42cm D etc, etc, make this item
a real snip.

Units are BRAND NEW and BOXED and sold at a FRACTION of original cost
- hence unguaranteed. Complete with 150 page manual, circuits and
applications guide

ON LY £225-00 Carriage £10.00

most stringent spec and designed 1o operate
for 24 hrs per day Units are made 10 the
CCITT Tone spec With RS232 1/o levels via
a 25 way D skt Units are sold in a tesled
and working condition with data Permission
may be required for connection to PO Imes.
MODEM 20-1 Compact und 1or use with
MICROMET, PRESTEL or TELECOM GOLD
etc 2 wire utrect connect 75 baud transmit
1200 baud recewve Data/ovia RS232 D
socket Guaranteed working with data £49 95
MODEM 20-2 same as 20-1 but 75 bauo
recewve 1200 baud iransmit £120 060
TRANSDATA 307A 300 baud acoustic
coupler RS232 1/0 £95.00 brand new.C€4 50
NEW DS8L2123 Multi Standard modem
selectable V21 300-300 %u V23 75-1200,
V23 1200-75 full duplex. Or 1200- 1200 half
dupiex modes. Ful auto answer via modem of
CPU. LED status indicators. CALL or ANS
modes Switchable CCITT or BELL 103 &
202. Housed in ABS case size only 2.5" x 8.5
x 9°. £286.00 + VAT

For turther data or details on other EX STOCK
modems contact sales office.

- Carriage on all modems £10.00 4+ VAT.

Suitable power supply unit — sold ONLY with drive £39.95.
PROFESSIONAL KEYBOARD OFFER

An advantageous purchase of brand new surpius allows a great QWERTY full trave!.
chassis ke rd offer at fractions of therr onginal costs

ALPHAMERIC 7204/60 tult ASC 11 60 key, upper, lower + control key. paraliel TTL
oulput plus strobe Dim 12° x 6° +5 & -12 DC £39.50,

DEC LA34 Uncoded keyboard with 67 quahty, GOLD, normally open switches on
standard X, Y matnx. Compilete with 3 LED indicators & /O cabie - 1deal mxcro
conversions etc. ocb DIM 157 x 4.5" £24 95  Carnage on keyboards £3.00

66% DISCOUNT ::::i

COMPONENTS
EQUIPMENT
Due 10 our masssve bulk purchasing programme which enables us to brning you the best possible
bargains we have thousands of 1 C s. Transistors, Relays. Caps PC8 s. Sub-assembties.
Switches. etc etc surplus to our requirements Because we don t have suthcient stocks of any
one item 10 include 1N our ads we are packing all these items into the BARGAIN PARCEL OF A
LIFETIME Thousands of components at giveaway prices! Guaranteed to be worth (g
at least 3 nmes what you pay Unbeatable vajue!! Soid by weight P
2.5kls £4.25 + pp £1.25 Skis £5.90 + £1.80 %)
10kls £10.25 + pp £2.25 20 kis £17.50 + £4.75

PRICES PLUS VAT

BUDGET RANGE
VIDEO MONITORS

At a price YOU can afford. our range of EX
EQUIPMENT video monitors defy
competition!! All are for 240v working with
standard composite video input. Units are
pre tested and set for up to 80 col use on
BBC micro. Even where MINOR screen
burns MAY exist - normal data displays are

unaffected.

1000°s SOLD TO DATE
9" HITACHMI very compact fully cased. dim.
21cmH x21emW x22cm D B|ack£§.r\g
white screen . 95
12" KGM 320-321, high bandwidth input,
will display up to 132 columns x 25 lines.
Housed in attractive fully enclosed
brushed alloy case. B/W only £32.95
GREEN screen£39.95
24" KGM large screen black & white
monitor fully enclosed in light alloy case

I&!ﬁziliir?;'!aoshops. clubs etc.

14" BRAND NEW Novex COLOUR type
NC1414-CL. Many exacting features such
as RGB TTL and composite video input
GREEN TEXT key, internal speaker and
audio amp. Even fimshed 1n BBC micro

matching colours Fully guaranteed
ONCY 19900
Carriage and ins on ALL videos £10.00

SEMICONDUCTOR
‘GRAB BAGS’

Mixed Semis amazing value contents
include transistors, digital. hnear. 1C stnacs
diodes. bridge recs . etc etc All devices
?uaranleed brand new tull spec with many-
acturers markings. fully guaranteed.

50+ £2.93 100+ £3.18.

TTL 74 Series A gigantic purchase of an
‘across the board™ range of 74 TTL seres
1C's enables us to ofter 100+ mixed
‘mostly TTL" grab bags at a price which two
or three chips in the bag would nnormaily
cost to buy Fully guaranteed all I C s fult
spec 100+ £6.90 200+ £42.30 300+ £19.50

BX STOCK

DEC CORNER

BA11-MB 35" Box. PSU,LTC  £385.00
DH11-AD 16 x RS232 DMA
interface €2100.00
DLV11-J 4 x ElA interface £310.00
DUP11 Sych. Serial data i/o £650.00
DZ11-B 8 line RS232 mux board £€650.00
LA36 Decwriter EIA or 20 ma loop £270.00
LAXX-NW LA180 RS232 senal intertace
and buffer option. £130.00
LAX34-AL LA34 tractor feed £85.00
MS11-JP Unibus 32 kb Ram £80.00
MS11-LB Unibus 128 kb Ram  £450.00
MS11-LD Unibus 256 kb Ram £850.00
MSC4804 Qbus (Equiv MSV11-L)
256 kb
PDP11/05 Cpu, Ram, i/0, etc.
PDP11/40 Cpu, 124k MMU
RT11 ver. 3B documentation kit
RKOS5-J 2.5 Mb disk drives
KL8JA PDP 8 async i/o
MIBE PDP 8 Bootstrap option
VT50 VDU and Keyboard -
current loop

£650.00
€175.00
£75.00

£175.00

1000’s of EX STOCK spares for DEC
POPB, POPBA, POP11 systems &
peripherals. Call for details. All types ot
Computer equipment and spares wanted
for PROMPT CASH PAYMENT.

PO, MinmumCredst

Alprices quoted are for U.K Mainiand, pawd cash with order in Pounds Stirting PL US VAT. Mimmumorder value
Card order £ 10.00. Minimum BONA FIDE account orders from Government depts. Schoots, Universities and established companies
£20.00 Where post and packing not indicated piease ADD £1.00. + VAT Warehouse open Mon-Fri 9.30 ~ 5.30. Sat 10 15~ 5.30.
We reserve the right to change pnces and specifications without notice. Trade, Bulk and Exgort enquines weicome.

_ TN TC _ 32 Biggin Way, Upper Norwood, Londonr SE19 3XF
I ™ Telephone 01-679 4414 Telex 27924 Y ﬁ
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SPECIAL TEST FEATURE
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Flg 8 ‘Mickey Match’ SWR meter (Courtesy RSGB)

Flg 7 A simple morse-practice oscillator (diagram courtesy of Ray
Marston & Newnes Technical Books)
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PICK-UP CORL o PHONESO ]
Fig 8 CW monitor (Courtesy RSGB) Fig 9 ‘Der mini-monitor’ CW monitor (Courtesy RSGB)
For the creative amateur, another consideration the fact that some letters But having achieved the necessary

American, K6QHZ, produced a DIY
version which might not be as compactor
convenient as its commercial equivalent,
but which has been tested on this side of
the pond.by G6RC. Originally christened
the Mickey Match, the modified version
called the Minimatch (see Figure 6),
employed a 16 inch line section of
standard co-ax cable, adapted for this
particdlar purpose by running an
insulated pick-up wire under the braid-
ing by ‘bunching’ it.

This, it must be said, is a time
consuming performance, but with a little
patience and a lot of profanity, it can be
achieved. The only problem, as far as
G6RC was concerned, was in preventing
the co-ax braiding from scratching the
enamel insulating coating on the run-
ning wire, which would result in a short.
Low-value carbon variable resistors
might be a bit hard to find, but almost any
cross-arm meter with an FSD of 60A
should suffice.

CW osclllators

With the advent of a growing interestin
the use of CW, oscillators for morse-
practice and CW monitors for listening to
outgoing transmissions are finding
favour in the ‘ancillary’ departments of
many amateur radio enthusiasts. Time
was (and | certainly don’t remember it!)
when the early railway signallers used
key-clicks (or sounders) as the only
available audible means of reception:
even First World War communications
were conducted in similar fashion.

it might be of interest, incidentally, to
know that Mr Morse might have been
responsible for one form of telegraphic
code, but not for the code in its present
form. The revised version takes into
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are used more frequently than others,

-and were therefore allocated fewer dots

and dashes.

Having imparted thatrelatively useless
piece of historic unimportance, the fact
remains that few, if any, radio amateurs
can read key-clicks. They require an {ICW
to hear not only what they are sending,
but also the quality with which they are
sending it! Furthermore, the appearance
of ‘bug’ keys and their electronic
derivatives made the monitoring of out-
going signals imperative.

Machine-gun morse

Although the more recent electronic
versions of the bug key regulate the
duration-time of ‘dashes’ to match the
speed of the ‘dots’, many users of
original ‘spring-type’ bug keys fall into
the inevitable trap. In an attempt to con
fellow amateurs (and possibly them-
selves!) into believing that they are bug-
key wizards, they screw the ‘dot’-rate up
to a far too high level, with the result that
their morse-sending resembles a volley
of machine-gun fire interspersed with
elongated ‘dahs’ - presumably during re-
loading!

A Morse practice oscillator, therefore
(along with an independent quality
assessor) is definitely a ‘must’ before
projecting yourself on an unsuspecting
audience, most of whom would be too
well-mannered to say ‘QSD’, but who will
merely turn the dial to find somebody
they can read! The simplest method of
constructing a practice oscillator is
shown in Figure 7 — a device which
requires the minimum of components,
making use of the ubiquitous 555 IC and
which provides separate tone and
volume controls.

competence on the practice gear, a
monitor is still necessary for live opera-
tions. Such a unitis shown in Figure 8—a
usefu! circuit which has ‘done the
rounds’ of radio magazines and thus
proved itself. It is, in fact, a dual-purpose
machine which will not only provide a
sidetone for CW monitoring, but will also
check on the transmitter function. Dub-
bed the ‘Der Mini-Monitor' by WB2AAI,
the transistor forms an AF oscillator with
its frequency determined by C1, C2 and
the high impedance headphones.

Whilst it is possible to use the device
entirely by rectified RF pick-up, the
degree of coupling to the transmitter
aerial tuning unit can be reduced by the
use of the assisting battery. An alterna-
tive, shown in Figure 9 allows the
amateur a certain licence in that virtually
any transistor can be used. You must
make sure that the crystal diode does not
create harmonics: a problem easily
rectified by the absorption wavemeter
you've just made from Figure 1.

Assoriment

So that is it — an assortment of test
circuits which may give pieasure in the
construction, and assistance in the
operation of radio gear. There are many,
many other devices of a similarly helpful
nature.

One thing about amateur radio enthu-
siasts is that they are willing, and even
eager, to share their individual dis-
coveries with their fellow amateurs.
Whether or not this generous (not to say
unselfish) attitude is prompted by a
desire to further the development of
radio techniques, or just to show off, |
wouldn't know; maybe it is a little bit of
both, but, either way, we all win!

please mention AMATEUR RADIO when replying to any advertisement 49
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The new schedule

The new schedule comes into effecton
10th November this year and contains
some points of specific interest to the
metrewave operator. Let us take the
bands individually, starting with 50MHz.
There is nothing allocated generally at
this frequency, although 50 special
permits have been issued and another 60
are being negotiated. The long term
future for amateurs on this band seem to
be fairly bright with a strong possibility of
an allocation at 50 to 52MHz.

The RSGB are at present negotiating
on the basis of the band being available
to both class A and B operators, although
whether this will come to fruition is
anyone’s guess at the moment. The band
is at present only available outside
normal TV hours, but apart from that the
facilities available to those who do have
a permit are broadly the same as on the
other bands.

On 70MHz the position is unchanged
and of course the band is only available
to class A operators. There is no
prospect of any change to this arrange-
ment, because the band is not recog-
nised internationally and is issued to UK
amateursviaone of the ‘Footnotes’inthe
rulebook.

The primary user of the band is the
Ministry of Defence and there is a clause
inthe schedule which states that ‘the use
of any frequency shall cease on the

demand of a Government official’.

*  The band of interest to most class B
and many class A operators is two
metres, and here the situaiion is the
same as before inrespectof frequencies
and power. We are, however, the prime
user of this band both in our normal and
amateur satellite service. The satellite
service is given separate recognition in
the schedule and so counts as a service
in its own right.

The permitted modes are Morse,
telephony in its various guises, RTTY,
data, FAX and slow scan TV. The
maximum power permitted is 26dBW,
measured at the aerial.

As an aside, the Americans have an
allocation at 220MHz which is not
available to us. However, due to this band
having very little use, it now looks as
though it will be withdrawn and handed
over to the mobile service.

This is surely a good demonstration of
the ‘use or lose’ syndrome which could
happen here, and nearly did happen in

50 . please mention AMATEUR RADIO when replying to any advertisement

News from
Glen Ross GBMWR

Belgium a year or so ago with respect to
the next band on our list.

Seventy centimetres provides a lot of
problems for us. Firstly the amateur
service has secondary status on this
band, the primary users being the
Ministry of Defence and various radio-
location services, the most notorious
being the 'Syledis’ system. This effec-

tively pushes the. amateur down into’

the third layer of precedence on this
band.

Most of the national societies in
Region 1 feel that this is not the right
place for this type of location service,
and pressure is being brought to bear on
the national governments of the coun-
tries using them to attempt to get them
moved.

inefficient

It has also been claimed that they are
inefficientin their use of spectrum space
and that satellite based systems are not
only more accurate but could also be
cheaper. The only snag is that the users
have already bought Syledis and they are
hardly likely to want to change in ahurry.

Another user of the band is the MOD’s
‘Mould’ system. This is a communication
system which is ‘interleaved’ between
the amateur repeater system, and carries
traffic using military procedures and also
data; most of the time they seem to send
plain carrier. g

These frequencies must be avoided at
all times. There are also geographical
and power limitations in the 430 to
432MHz area of the band which apply in
the London and North Yorkshire areas. It
is fortunate that these restrictions do not
apply to the section of the band (432 to
433MHz) which carries most of the
amateur traffic.

In addition to the modes listed for two
metres, this band, and those higher in
frequency, are also available for fast
scan TV operation. On 23cms the band is
from 1240 to 1325MHz, the most com-
monly used segment being from 1296 to
1298MHz.

On this band the amateur service is
again the secondary user and the
amateur satellite service is listed for
earth to space transmission only. This is
an attempt to get some sense into the
present system, where people trying to
listen to the Oscar 10 downlink on two
metres also get a fair ration of those
using the same frequencies to transmit

up to the Russian satellites. This, as you
can imagine, causes a certain amount of
confusion.

On 13cms the band is from 2310 to
2450MHz (this is one area where we are
certainly not short of space and the
bands get even wider as we go higher).
The amateur again ‘enjoys’ secondary
status and the satellite service is
allocated 2400 to 2450MHz. A note tells us
that we ‘must accept interference from
the industrial, scientific and medical
allocations that also exist on this band’.

The next band up is 9cms where we
have an aliocation from 3400 to 3475MHz
on a secondary basis with no amateur
satellite allocation. The allocations at
6 and 3cms are on the same basis and
remember that special permission is
required before you use the band from
24050 to 24250MHz.

On the bands at 47, 75, 142 and 250GHz
we are the primary users. These alloca-
tions are probably based on the pre war
idea of giving 200 metres and down to the
amateurs because these wavelengths
were of no use and would at least keep
them quiet. We proved them wrong then,
and | suspect we will do so again.

The power is still to be measured atthe
aerial, which means that you can take
into account the loss of the feeder when
generating the RF. This is probably not of
any real consequence on two metres, but
becomes very useful as the frequency of
operation increases.

Another pointis that when using RTTY,
data or TV transmission you must include
your callsign, by voice or CW, atintervals
not exceeding 15 minutes and on the
same frequency. This would seem to put
an end to sending pictures on RTTY that
could take more than half an hour to
complete.

It has always been required that you
send your callsign in this manner on any
mode if the transmission time exceeds
15 minutes, but this requirement has
been rather ignored in the past.

The sting is buried in footnote ‘H’
where it says that ‘where the amateur
service holds a band on a primary basis,
this is on the understanding that they
cannot claim protection from interfer-
ence from any other authorised service’'.
Could someone please explain to me
how you can be a primary user of a band
andhave to putup with interference from
secondary users?

Things in space

The Get Away Special seems to have
become contaminated by its British Rait
namesake! The shuttle flight that should
have ieft the platform on the 1st October
ran several days late (too late for this
edition in fact) and therefore we can
bring you no news of the Marshall
experiment. Details for QSLing etc, were
given in last month’s edition.

On UoSAT 2, or Oscar 11 if you prefer,
the news is that the clock has been reset
to the correct time. Is there no end to the
achievements possible on this machine!

Users of Oscar 10 will find that the
operation schedule has changed a little.
Modes ‘L’ and ‘B’ are now both avaitable
on each orbit. Related to Mean Anomaty,
the schedule is now: 0to 90 Mode B; 90 to
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ON THE BEAM

107 Mode L; 107 to 208 Mode B; 218 to 235
OFF; 235 to 256 Mode B.

There have also been some changes
on the General beacon on 145.810MHz.
The new system is still based on a
30 minute schedule and is intended to
give users more information on the
status of the satellite. The new schedule
starting from the hour will be: 0 to 5
minutes CW; 5-15 minutes PSK; 15 to 20
minutes RTTY; 20 to 30 minutes PSK.

The schedule then repeats for the next
thirty minute period. It is hoped that the
information carried will be updated
every week. Future satellites include the
German Phase 3C unit, which will be
similar to Oscar 10, and the Swedish
SWASAT unit, which is in a very early
phase of planning. Looking even further
ahead is the idea of a Phase 4 unit which
would be the start of a geostationary
system.

Odds and ends

Last month we mentioned the 432MHz
contact between GW8VHI and EA8XS.
More details have arrived from Reg who
gives some information on the equip-
ment used and queries the distance,
which he claims as 2787Kms.

Reg was running 50 watts to a
19 element Tonna. EA8XS has 50 watts
output to a pair of 16 element Tonnas on
two metres, and on 432MHz runs 50 watts
to an array of eight 21 element Tonnas.

He is also active on 23cms with 7 watts to
a 1 metre dish and to top it off he has 800
milliwatts on 2.3GHz. If you feel condit-
ions are good enough to give it a try he
can be contacted by phone on 010 928
640184.

The RSGB 50MHz beacon, GB3HQ, is
well received in most parts of the country
and GB3ANG on 70MHz is now operatio-
nal again, putting a good signal into the
Midlands when conditions are up a little.

A possible first on 50MHz was a contact
between G3NOX and W6JKV who was
operating stroke ‘P’ in Greenland.
ZB2VHE, the Gibraltar beacon, has been
putting good signals into the UK and
giving a taste of what is to come when we
get the band.

Now on to some repeater news. GB3PI
has recently had a new feeder system
fitted which has made some improve-
ment to the coverage. In the Midlands
GB3YJ at Leamington has changed
callsign to GB3WK, but the proposed site
change has not gone through yet. The
70cms repeater at the same site is now
back on the air.

GB3GD, the Leicester data repeater,
has also changed callsign to GB3RY. This
was to clear the callsign for the iIsle of
Man repeater. GB3SH in Devon has had a
lot of work done to it and now sports two
new J beam four stacked dipole arrays,
this in conjunction with a GaAsFET pre
amp and a 25 watt linear has really put

this into the ‘good thing’ class.

Things to do

For those of you involved at the higher
end of the scale there is the Microwave
Roundtable which is held at the Dept of
Electrical Engineering, Mappin St, Shef-
field, on November 17th. Plenty of test
gear and so forth will be available (more
details from G8AGN, who is QTHr).

For those of you in the North, the
Microwave Society are giving a talk and
demonstration at the Bolton club on
November 1st. Talk-in will be in opera-
tion and details are available from
G8MWR (also QTHr).

Contests coming up are the 70MHz
fixed on 28th October, the 1296MHz
cumulatives on November 2nd and 18th
and the 144MHz CW contest_over the
weekend of the 3rd and 4th of the month.
The 432MHz cumulatives take place on
the 10th and 26th, and looking forward we
have the 144MHz fixed station event on
2nd December. Thatshould be enough to
satisfy anyone.

There always seems to be more tofitin
than we have space for, but that is one of
the good things about this hobby; there
is something for everyone. | wonder if
you had any luck on those moonbounce
tests? There are some big stations
around and maybe you were lucky, so
please let us know. All information to me
at 81 Ringwood Highway, Coventry.

Tost Goar

demo ,and obsolete stock — guaranteed!
Hitachi Oscilloscopes 20MHz-100MHz
Multimeters — Analogue and Digital
Signal Generators - AM/FM and Video
Function Generators etc etc

terms.
NiCd’

last’ basis only.

AUTUMN OFFERS!

An opportunity to acquire 1st class test equipment at low prices. Ex

All by leading makers. Also new equipment on favourable CWO

Top quality W German chargers for ‘AA’ to 4Ah 'D". Special ‘package
deals’ on chargers and cells purchased together.
HURRY - send large sae for lists now as offers are on a 'while stocks

DANESBURY INSTRUMENTS

MJI 102 — A New NUMBER

IN BRITISH ‘SCOPES . . .

ik M

22 Parkway, Welwyn Garden City, Herts AL8 6HG
Tel: 07073 38623

SELIBCTRONIC

RADIO, TV AND RADIO COMMUNICATION SPECIALISTS

THE UK’S LEADING SUPPLIER OF 934 MHz PERSONAL
RADIO EQUIPMENT AND ACCESSORIES

Simple Operation — Fully Automatic Trigger — |
Single Beam — 100mV to 50V/Div. — Sensitivity ~
10mS to 1uS/Div. — Sweep — X - Y Facility -
Lightweight and Compact

and at a very lightweight price

seno For peTails NOW!

MJ Instruments

HILLTOP HOUSE, THINGOE HILL,
8URY St EDMUNDS, SUFFOLK, IP32 6BE. Tel: (0284) 67104

* A full range of Reftec, Crestbyte and Nevada Products
* Everything you need for 934MHz, plugs, cables, masts, towers,

SWR/signal metres, aerials, switches etc.
* The largest stock available anywhere

THE ONLY AUTHORISED REFTEC SERVICE DEALER

We have practical and technical experience. Please call us for
friendly help and advice. Credit terms and mail order facilities
available

For further information please ring Mike Machin on (0268) 691481

Tanq 203, HIGH STREET,  mmmmm cevis

VISA  GOYHC

CANVEY ISLAND, ESSEX = cevi
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DX DOESN’T STAND STILL!

DX ‘countries’ and calls
never stop changing.
Special events,
expeditions and political

{HN
\Uu!

changes are just three
reasons why calisigns and

{ } [ ]
S prefixes never stand still!
Nigel Cawthorme G3TXF
B
Special event callsigns African calls} as SY1 (Mount Athos), YVO
gn changes

Hyi;dr:z: m?tet\tz?s::;gnnt:\z The wind of change that blew through Africa in the 1960’s g\eveef:;' I?rll?lrlld)ocr)\:yOJt?e(Mhae":fc:
set of special event or com- LR RCal e R D A TR UL RO during DXpedition opera-
memorative callsigns show- prefixes have passed into the history of amateurradioand | .0 Fo o " 0T o0 pre-
ing up. Special calis may last | 2 "OW to be found only on dusty QSL cards. fixes (eg GJ6 or FS7) will
from just afew hours to ayear VQ — 5H1  Zanzibar FA X Algeri often only be available during
. : - - geria io : R
make more use of special | /02 N2 Zambi FD — & Togo S il st
callsigns than others VQ3 — 5H3 Tanzania FES — TJ  Cameroun migght ) waiting ]

The Canadians seem to | a4 — 524 Kenya iU ROl ears before the same prefix

: VO5 — 5X5 Uganda FF7 — ST  Mauritania y . P

celebrateanythingandevery- | yqg _ 6o  Somaliland FF8 — TY  Benin LSCELLIL LI
Ugggs ::ce “used cgklisprslf\g. e T A Political changes
XJ3, XK3, XL3, XO3, 3C3 and | 139 — S79  Seychelles FF8 — XT  Upper Volta It is changes of political
mar;y oth'er pr'efixes: on diffe- ol S;.erra. e FF8 — 6W  Senegal . status, usually meaning the
rent occasions over the past o ] AL UL L L G gainin'g of independence
few years. e e T RS UL that have brought about the

Special prefixes in the UK e Ghan_a FQ8 — TN Congo greatest number of prefix
are much rarer and are that LR Swaz:lfand FQs — TS Gabpp changes. One of the first
much more sought after when ggg _ ;287 LM:s'gmo EL"G _ %\28 ;‘r‘\;l:;: administrative functions of
‘tjhey do appear. The Siiver 2S9 — A2  Botswana CR7— C9 Mozambique any newly independent state

ubilee in 1977 was cele- is to apply to the ITU for their

brated by UK stations with the
special prefix GE. Two years
later in 1979, isle of Man
stations celebrated 1000
years of their parliament with
the special GT prefix. The
IARU Region 1 meeting in
Brighton in 1981 was the
backdrop to the then special
prefix GB1. The most recent
example of a special prefix in
the UK was the GKOJFK
operation in August 1984,
which was a special call
issued for use on the Ken-

nedy Memorial at Run-
nymede.
UsAa

The number of different
prefixes in use in the USA has
grown so much over past
years that it is no longer
possible to tell the difference
between a special call and a
normal call! The USA started
to go bananas on prefixes in

1976, with their Bicentennial
celebrations. For one year the
then normal prefixes of W,
WA, WB and K were trans-
formed into AC, AA, AB and
AD.

The next callsign upheaval
was caused by a complete
restructuring of the callsign
system in order to compute-
rise it. New USA callsign
allocation blocks (A and N)
were released, which gener-
ated several new series of
prefixes.

The result is that today US
prefixes are almost countless
in number. Any serious prefix
hunter has a fulltime job
trying to keep up with the US
prefixes! The mainland US
callsigns AF4A, KF4A, NF4A
and WF4A are examples of
how the prefix can seem to
vary more times than the
suffix!

DXpedition calisigns
DXpeditions often gener-

ate special callsigns or pre-

fixes. One-time prefixes such

Old North African QSLs

own callsign block allocation.
Itis from this biock of prefixes
that the amateur calisigns are
determined.

The table shows some Afri-

EKIAA

. .
e -
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can prefixes that have
changed over the past three
decades as countries have
achieved independence.
Many of the colonial prefixes
are now to be found only on
dusty QSL cards in attics!

Post-war calisigns
In the early years after
WWII, occupation forces

operated with temporary call-
signs that were to disappear
just as soon as the occupying
forces returned home. Our
picture shows - cards from
MD1 (Benghazi, Libya), MD2
(Tripoli, Libya), MD5 (Egypt)
and MB9 (Austria). These
were just some of the prefixes
allocated to British forces
amateur radio stations in the
immediate post-war days.

China

China has been the sleep-
ing giant in amateur radio for
over thirty years. The recent
re-emergence of amateur
radio activity, even though
still on a relatively limited
scale, marks the end of a long
period of an amateur radio
silence that began in 1949. In
pre-war days, as well as in the
immediate post-war vyears,
Chinese stations could be
regularly contacted on the
amateur bands. Early Chinese
amateur stations used the
prefixes XU and C, as shown
in the picture. Today's
Chinese amateur stations use
the BY prefix, eg BY1PK,
BY1QH and BY1AA.

Any collection of old
Chinese QSL cards is always
of great interest and curiosity
value to the younger DXer
who was not around in the
days when China was last on
the air. The display of exotic
Chinese QSLs, as well as all
the other old-time QSLs used

Some pre-1949 Chinese QSLs

DX DOESN’T STAND STILL
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Post-war occupation prefixes (above) and French colonial prefixes (below)

to illustrate this article, come
from the QSL collection of the
late G6BAQ. -

G6BQ — DXer o

Very active on the DX bands
for many years from the
Gravesend area was the late
Jack Box, G6BQwho amassed
a huge collection of DX QSLs
from all over the world. His
QSLs span forty years of DX
activity.

Both G6BQ’'s valuable QSLs
and his logbooks are being
carefully iooked after. They
represent a unique historical
record of DXing. The G6BQ
QSLs are being kept by
Dennis G3MXJ, to whom | am
grateful for the loan of the
cards for the preparation of
this article. Jack's logbooks
are being looked after by
Dave G4BUO.

QSLs as history

Prefixes come and prefixes
go. What is common and
easily workable on the air

NOVEMBER 1984
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today_may, in a few years’
time, be very rare or no longer
available at all. 1t is QSL cards
that keep the memory of long
gone prefixes and callsigns
alive.

QSL cards are a unique
record of history. They may be
stuffed into shoe boxes or
stowed away in dusty attics,

More historic amateur prefixes
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but in years to come they
provide fascinating reading
as well as an indelible record
of the history of amateur radio
DXing.

So get going now and don’t
miss out onthose QSLs. Don't
wait, because DX is always on
the move.

DX just doesn't stand still.
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AERIALS AND
PROPAGATION

=msm PART 2

Radio frequency electromagnetic
waves have equivalent properties to
light waves. They can be refracted,
diffracted, reflected, absorbed, curved
and operate in asimilar manner tovisible
light. The two basic methods of usage of
light waves in everyday life are either by
direct transmission or reflection.

Direct transmission can be considered
as the radiation from a naked light bulb,
in which radiation takes place from a
point source and is evenly distributed all
around this central source. This source
of illumination is called an isotropic

BILL SPARKS G8FBX

source. By installing a reflector, as in a
car headlamp, the light is concentrated
into a beam, the effect of this concentra-
tion being to intensify the strength of the
light in one direction only. The total
strength of the forward beam now
depends upon: a) the efficiency of the
reflector, b) the angle or cross sectional
area of the beam.

The efficiency of the reflector is
determined by the amount of light
absorbed in the reflecting medium, and
the angle of radiation of the beam
determines the aperture illuminated.

/
/ Fig 1 Light source as in reflecting mode

Tx

Direct wave Rx

—
Diffracted surface
wave

Reflected wave

Flg 2 The arrival at the receiver of the direct and ground
waves which have travelled by alternative paths

NOVEMBER 1984

From Figure 1 you can see that if the
centre of the circle is a light source
illuminating the inside of the sphere
evenly, the source is the said isotropic
point.

if we introduce a reflector behind the
source as shown, the light is now
intensified only in the area controlled by
the angle of the reflected wave, and a
smaller area of the sphere interior is now
illuminated but at a much higher level of
intensity. The intensity of the lightin the
new area, compared with the strength
prior to the installation of the reflector, is
an indication of the gain and is shown as
dB gain over an isotropic source.

Reference to these points will be made
in later discussion, and the purpose of
their introduction at this stage is to
establish the possibility of electro-
magnetic waves being propagated in a
controlied manner.

Aerial waves

in the case of waves being radiated
from a transmitting aerial we can
separate the propagation into two
phases:

1) Those waves remaining in close
proximity to the ground, normally called
space waves.

2) Those waves projected into space
and meeting no further obstructions,
normally grouped as sky waves.

The actual effect of (1) is to give a
space wave consisting of ground
reflected waves and direct waves only
(Figure 2). If the transmitting and
receiving aerials were at a low height on
level ground and just at the limits at
which they can see each other, ie horizon
limits, the direct wave would be the only
link.

By elevating the aerial a situation is
created whereby the ground reflected
wave and the direct wave add vectorially.
This means that the receiver may get a
wave sum of two waves in phase or phase
addition and may alternately receive the
waves in phase subtraction, the resultant
wave being the sum of the two received
waves.

Direct and ground waves

Figure 2shows the effect of the arrival
at the receiver of the direct and ground
wave when the ground wave has
travelled by an alternative path. It also
indicates the effect of the receiving
aerial’s height in relation to the phase
difference between the two incoming
waves.

Molecular density variation in the
lower regions of the atmosphere affects
the radio horizon distance in different
ways. Methods of calculating optical
horizon distances will be discussed in a
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Note: increased path distance

due to refractive curvature.

\ ‘————— D1

Optical horizon

optical

Path followed by surface
diffracted wave

D2 actual

Flg3 The effect of the rate of direction of the wave, created by the variation in the
refractive index when related to the curvature of the earth, on the radio horizon

later article. The illustration shows the
effect of curvature of the radio wave at
ground incidence due to local atmos-
pheric variations. These cause a gradual
change to the atmosphere’s refractive
index, thus causing a slow bending or
rate of curvature of the propagated radio
wave.

.Refractive index

The rate of change of direction of the
wave created by this variation in index,
when related to the curvature of the
earth, means that under average condit-

ions the radio horizon is some 20%
greater in distance than the optical
horizon (see Figure 3).

The variation in the refractive index is
caused by gradual temperature and
pressure reductions with altitude, creat-
ing a situation where the maximum or
saturated moisture content of the air is
exceeded or highly concentrated, thus
causing a variation in the refractive
index of the media through which the
wave is passing. Note that this condition
exists for both ends of the path, so the
horizon grazing point is as follows: d1 =

1.4H for transmitting aerials, + d2 = 1.4H
for receiving aerials, where d is in miles
and H is in feet above sea level.

Moisture

If the moisture content does not vary
uniformly and bands of highly loaded
moisture containing areas appear as
altitude increases, the effectis to refract
the VHF waves to a greater or lesser
degree depending on the moisture
content and temperature gradient. This
effect is often brought about by warm
weather fronts being mixed with coid

\\ Height above
\ sea level
\\ x 1000 ft.
\22 12 12-
\ |(M.B)
\ |
Water\ |
cont \2:7 10 104 ]
\\ |
\ Normal condition )
\ no lift \
3-4\\ 8 8- :(M.B)
|
|
[}
6- |
Standard i
conditions {
relative humidity |
=70% ! Warm front
o !
1.- T —— 8:2
9 ﬂ\ Abnormal
\ condition
\ strong lift
21 \
\
I)B'O 23.7.1949
T T I | T T 1‘ T LA
- o 1] 10 15 20 o 5 10 1% 20 285

Temperature °C

Flg 4 The effect of violent changes in humidity creating super refraction at VHF

Temperature °C
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fronts, either by riding above the coid
front and losing moisture at the inter-
face, or by a cold front riding between
two warm fronts. These conditions can
frequently be forecast by keeping an eye
on the weather maps shown before the
6.00pm news on BBC1.

A close pattern of isotherms at a high
pressure area (a rapid pressure gra-
dient) often indicates an opening on
VHF, and under such circumstances 2
metre DX is available. A warm sunny day
after rain followed by cold nights may
bring about similar conditions. This is
why May and September are usually the
best months for VHF DX.

Calculated values for variations in
temperature and humidity which create
these conditions are discussed in a

future article. Figure 4 illustrates the
variation in atmospheric conditions,
showing the effect of violent changes in
humidity creating super refraction at
VHF.

Sky waves

The second part of the original wave,
which was designated as the sky wave, is
directed upwards towards outer space.

Due to the action of radiation from the
sun on the limits of the earth’s atmos-
phere, the rarified air at these limits is
affected in various ways. The main effect
is for intense ultra violet radiation to
discharge its energy content into
separating electrons from the mother
atoms, consequently leaving a fairly
thickish layer of highly ionised air: that is

\\
— ~
-~ N
_\\\\ \\
= - = AN
_\\\\\\ N
_\\\ \\\\\ \
o SRS T W N
Novv A \
Tx | ]
Ant ,I |
I / ,[’I | l
A A |

Increasing density

\of layer

Note that wave

front flattens as Rx
distance increases LAM

Fig 8§ As the wave enters the
ionospheric layer it experences a
change in its direction of travel
(phase velocity is the product of
frequency and wavelength in a
given medium)
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air in which electrons and atoms minus
electrons (ions) are in coexistence.

This layer has a marked effect on the
approaching sky wave, and when the
advancing wave front reaches the ionos-
phere (as the layer is termed), it applies
an alternating field to the free charges of
ionised gas (electrons have a negative
charge and protons or ions a positive
charge).

Any electric charge in an electric field
will have a force exerted on it, tending to
move italong the field-lines. The protons
have a much greater mass than the
electrons, so the absorbed energy
charge creates a more sluggish move-
ment of the positively charged particles
in the varying voltage field of the
oncoming wave front. The energy
imparted into the electrons creates
negatively charged particles which are
excited more freely by the arriving wave
front and oscillate with greater velocity.

Energy loss

This situation in the rarified atmos-
phere creates some heat foss, and a
certain amount of power is extracted
from the wave front by the effect of this
action. The general effect is for the wave
to lose energy in the layer and suffer
attenuation. The total loss depends on
the probability of collisions occuring
between charged particles and
increases in proportion to the number of
particles available.

It follows that the degree of ionisation
of the layer can influence the absorption.
Indeed, in cases of intense solar activity
and a high incidence of ultra violet
radiation, absorption can be 100% at all
frequencies. This is the effect known as
‘fade out.’

if the wavelength is increased, the
possibility of an electron/proton colli-
sion occuring is improved, since a lower
frequency of oscillation will allow time
for the voltage field to permit a longer
path of electrical oscillation, thereby
increasing the tendency to collide. The
general effectis for the attenuationtobe
greater at lower frequencies than at
higher frequencies.

As the wave front enters the ionos-
pheric layer it experiences a change in
its direction of travel, since the top of the
wave front suffers a change in its phase
velocity (phase velocity is the product of
frequency and wavelength in a given
medium. See Figure 5). The sharpness of
the change in direction is related to the
density of the ionisation and its relation-
ship to frequency. Consequently a
higher frequency wave will penetrate
further into the layer than a lower
frequency one, and will not be subject to
the same rate of bending.

Next month

Nextmonth I'll be looking atthe effects
of the sun’s radiation, and the solar cycle,
on propagation. I'll also be examining
the different layers that exist within the
Earth's atmosphere, their properties and
the effects they have on radio waves of
different frequencies.
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584 HAGLEY ROAD WEST, OLDBURY, WARLEY

®

B68 0BS (QUINTON, BIRMINGHAM) W. MIDS.
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RWC SPECIAL OFFERS

24 HR ANSWERPHONE)

]
V/SA
S

PLEASE ASK ABOUT THE RWC CREDITCARD AVAILABLE NOW VIA LOMBARD TRICITY

YAESU

INSTANT
LICENCED AMATEURS SUBJECT TO STATUS.
SAE WRITTEN DETAILS

FINANCE AVAILABLE TO ALL

ANTENNAS — REMEMBER IT'S THE ANTENNA THAT MAKES THE STATION!

PART OF OUR EXTENSIVE
!{é TRANSCEIVERS & RECEIVERS - sesT suvs ACCESSORIES | L . 0N orFer Pap
Yaesu FT203R Handheld from _ : -£149.00 £200 Once only special DNT 10 meter modified base station, mains supply £59.98 pp £2.00
Yaesu FT290R Worid Best Seller. Free listen on inputmod........... £279 £250
Mutek frontend fitted instantly at................ £35.00 or with 200 £309.00 £2.50 Our best selling 50kg loading - Kopek Straight Through Rotator ................. ....£38.95 £2.00
Hamaster FM 2025-25w 2mtr mobile .......................£179.00 £4.00 Oskerblock SWR 200 maximum power 2kw. Normal price £59.95
FDK Palm |1-Ex Demo 6CH 2mtr H/H .. ...£119.00 £2.50 =35-TAAMMHZ ONIY ..ottt ettt £39.93 £250
FDK Palm ll-Ex Demo 6CH 70cmH/H.......................... £119.00 £250
Blazetone FM200-15w 2mtr PRT Shift .......................£129.00 £3.00
B S arrea i SPECIAL OFFERS ON YAESU
PLL SW Receiver 0-30Mhz...............cocccoeronn £199.00 £5.00 FT790R + Nicads + Charger

Kenwood/Trio TR3500 UHF/H/H ..............ooooovooovvv. £199.00 £2.50 .
Kenwood/Trio TR 7950 45W Mobile.....................£319.00 £5.00 + free H B_QCV 70cms

/ . £279.00 inc post

s?(._o\“ BEST S fane c47.80 FT708R + Nicads, Case, Charger

SOMESE + free HB9CV 70cms

10 METRE FM £199.00 i -
UNMODIFIED £33.00 with O .\" TRIED ; il 110
RPT shift £58.00. All parts e T L2 TAVE FTV707 + 2mtr Module complete
#{aliable seperatiiflHURRY — (usable on most Yaesu HF tranceivers)
ONLY 30 left! Some seconds 0
available, please phone Complete mod kit for LCL 2740 DNT £1 59.00 INnc pOSt
Li ial I M40 inc 2 x XTALS, 2x c's XTAL filter - ]
St I ORI S PRICES ARE GOING UP — OURS ARE COMING DOWN!

Sun KG-144 Triple 5/8 Base...........c.............. £29.95 £3,00 HE%CV famthe company thatfrst made theminthe UK. (Don't sette for cheaper immitatins
Hoxin 8/8 Mobile 88...............o........... SPECIAL £16.50 £200 2mtrHBOCV..... RN £6.99 £2.00 Jaybeam in stock
Sun Double 5/8 KG5 Mobile. ....SPECIAL £11.50 £2.00 70cm HBOCV ............... £5.99 £1.00 FREE
Hoxin DC Grounded...............c......... SPECIAL £10.50 £2.00 10mtrHBOCV.............. £29.50 £3.50 Advice on yow Antenna
requirements
it’s here atlast! ... .. REvco RS 2000E THE NEW PORTABLE
7 ’”
ARM 9ele “TRACTOR BEAM VHF-UHF SCANNER '#AME,M ANTENNA THEY
W TENAA  ° The Strongest Beam in the World! FM R‘sssnncu Tw
*10.8 dbD Gain (144-146 mhz 1kw) + i
ekl el * Unique Boom & Element AM AALTAN ST S
L RcTURe CONStUCtION - S0 simple! RWC EXCLUSIVE / Due to increased
“Have a QSO on one at our shop” * 70 Memories + any limit scan &i production —
* Posidrive screwdriver needed for assembly * AM-FM (Narrow Band) selectable 2Meter Travelling Ji%
e i» | »Large Clear Red LED Readout Now Only /
YTh.lsbantenna re;;resentj th;la:st&tec:nglogi.m *» Push Button Keyboard (No plastic Film) £7.95
ag beams, can be used portable & phasing Kits | , various Models at Prices to suit your £1.00 Post 70cm version

available. @ £12.50 extra (fits most 2mtr beams)
All this for £29.80 p&p £3.00 Ile @ £39.80 p&p £3.50
SAE for details or see forthcoming reviews

WANTED URGENTLY
Used equipment, working
or not, we pay top prices
for radios & accessories
in good condition. Ask
about our commission
sale scheme.

Pocket. SAE details please
» GAS-FET Front End Models Available
* 12v DC + Mains PSU Built-in

» Plus many, many more facilities
= All models include air, marine
= 2mtr & 70cm bands +++
Standard model.......... £259.00
Extended model......... £279.00

P&P
£3.00

& Packing. £6.95 p&p 50p

We are confident 3
you will be happy 2 metre kit
available

with your Travelling

Jim, it you are not @ £4.75
you can return the +75p
Antenna (Within 7

P+P

days) for full refund.

(60-179,-380-520mhz)
RWC HAVE THE TECHNOLOGY!!

NOW, listen to all sorts of interesting
activities! Includingpthe.............

Overseas customers welcome.

We speak German & Japanese.
Import/Export no problem.

Please telephone during working
hours or

Telex 334303 TXAGWM-G

Don’t Forget We stock almost all Power Transistors/Modules for amateur radios which we import ourselves proving we
mean business when it comes to service back-up! — Phone us for your requirements.Part exchange welcome.

Please send a SAE for any information you require and our latest s/h list. Full demonstration facilities. E & OE )
Why not visit our shop, Junction 3, M5, 2 mins along the A456 towards Birmingham. We promise your visit will be worthwhile
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BACK TO BASICS

Bill Mantovani gets his new
series for beginners under way
by looking at

THE RAE AND
THE AMATEUR LICENCE

As with any RAE course, in this first
‘lesson’ we don't propose to dive straight
into the technical side of amateur radio
and put some of you off before we even
start. Instead, we will take a look at what
the hobby is all about, which should
answer many of the initial questions that
a lot of people who have only ever had a
passing acquaintance with amateur
radio would ask, and so put you on the
road to becoming a radio amateur.

Expanding a little on last month's
article, before any transmitting station
can be set up and used, it is first
necessary to obtain the appropriate
licence. For establishing an amateur
radio station, you must obtain from the
Secretary of State for Trade & Industry
an amateur licence A or B, which
contains the conditions under which the
amateur station may be used. Full details
of conditions, types of licences, applying
for alicence and an application form are
contained in the publication ‘How to
Become a Radio Amateur’, which is
available free of charge, and with the
compliments of the Secretary of State for
Trade and Industry, from the Radio
Amateur Licensing Unit, Post Office
Headquarters, Chetwynd House, Ches-
terfield, Derbyshire S49 1PF.

A summary of becoming a radio
amateuristhatyou will need tobeover 14
years of age, have passed the City &
Guilds Radio Amateurs’ Examination and
have paid the appropriate fee (renew-
able annually and currently standing at
£12) to the PO Headquarters at the above
address. Peopie who hold foreign pass-
ports but who reside in the UK may also
take the UK examination.

Types of amateur licences

There are two types of licences at
present in this country, the principal one
being the amateur licence A. To obtain
this, you must have also passed the Post
Office Morse test, which is not as
difficult as it sounds. The Morse test
consists of sending and receiving words
and figures at a speed of about 12 words

NOVEMBER 1984

per minute and a full list of test centres,
plus a Morse test application form and
fuller details of the test (which only takes
a few minutes), are included in ‘How to
Become a Radio Amateur’. The Morse
testfeeispresently€i5anditisnormalto
first pass the RAE before tackling the
Morse test, because you must have
passed the test not more than 12 months
before applying for a licence.

There has been quite a lot said to
question the necessity of having a Morse
test in order to obtain a ‘full’ Amateur
licence. It is a fact though that telegra-
phy is still the prime mode of com-
munication for a number of non-amateur
services and in the amateur field itself
there are still many operators who
continue to use Morse code. It is a most
reliable method of communication and

Frequency Allocation

The schedule of basic HF, VHF and
UHF frequency bands for Great
Britain. Full details of power allowed,
classes of emission and other
limitations can be found in both the
RSGBs ‘Radio Amateurs Examination
Manual’ and the free publication from
the Radio Amateur Licensing unit
‘How to Become a Radio Amateur’.

(It is worthwhile remembering the
band limits for the RAE).

Frequency band in MH2

1.810 - 2.000
3.500 - 3.800
7.000 - 7.100
10.100 - 10.150 Amateur
14.000 - 14.350 Licence
18.068 - 18.168 A only
21.000 - 21.450
24.890 - 24.990
28.000 - 29.700
70.025 - 70.500
144.000 - 146.000 Amateur
Licence
430.000 - 440.000 A &B

much of the rare DX (long distance
stations) will usually have been worked
using Morse code in conditions where
speech would have been indistinguish-
able.

This magazine regularly contains
advertisements for Morse code tapes
and ‘home courses, whilst the Radio
Society of Great Britain (the RSGB),
produces a very useful booklet entitied
‘The Morse Code for Radio Amateurs’.
Whilst 12wpm may sound fast to some,
with patience and practice, it is possible
for the average person to far exceed
even this speed.

The amateur licence A allows you to
transmit on all the amateur frequencies
available in this country, from 160 metres
upwards (see panel), butthere is also the
amateur licence B, whose conditions are
broadly the same as for licence A, but
which does not authorise the use of
frequencies below 144MHz, nor Morse
telegraphy. For this reason, you are not
required to have passed the Morse test
to apply for an amateur licence B.

Many amateurs today do in fact apply
for the B licence once they have passed
the RAE, gaining experience of the
airwaves on the VHF and UHF bands
whilst they study for the Morse test.
Communication distances possible on
these higher frequencies are somewhat
limited compared to those obtainable on
the bands below 144MHz though, so the
biggest benefit of the A licence is that it
literally opens up the whole world to the
amateur, something well worth sitting
the Morse test for.

Callisigns

Once an amateur licence has:-been
issued, it will have on it your callsign -
the means of identifying your station
when on the air. The callsign begins with
an international prefix to indicate which
country it belongs to, and for Engiand,
callsigns start with the letter G. The
panel shows a list of amateur callsign
prefixes for Great Britain. A full list of
international prefixes can usually be
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BACK TO BASICS

Amateur Calisign Prefixes for Great
Britain
Prefix Country

G England

GD Isle of Man

Gl Northern Ireland

GJ Jersey

GM Scotland

GU Guernsey

GW Wales

GB - used for Special Event

Stations, exhibitions,
repeaters, beacons etc.

found in various books on amateur radio.
They are worth remembering as there is
often a question in the RAE on prefixes
for Great Britain.

That was just a brief outline of the
amateur licence. Fuller details, includ-
ing how much power you are allowed to
use, what modes of communication are
acceptable, ie phone, single sideband,
frequency modulation or Morse (CW),
and on which bands, can be found in
‘How to Become a Radio Amateur’. These
will be covered in more depth later, as
licensing conditions are in fact part of
the RAE syllabus.

The RAE

Speaking of the RAE, or the Radio
Amateurs’ Examination, let us enlighten
you as to what it is all about.

We mentioned last month that the
examination is conducted three times a
year, usually in March, May and Decem-
ber. The dates once again for 1984/85 are
Monday 3 December 1984, Monday 18
March 1985 and Monday 13 May 1985.

The exam can usually be taken at local
colleges, or they can tell you where the
nearest examination centreis, but plenty
oftime should be allowed when applying
to sit the exam so that the necessary
arrangements can be made for you. To sit
the exam in May, for example, you should
think of applying around the beginning
of February or possibly earlier.

The Radio Amateurs’ Examination is
set by the City & Guilds of London
Institute, whose address is Electrical &
Telecommunications Branch, 76 Port-
land Place, London WIN 4AA. The
regulations, objectives and syllabus for
the RAE (No 765) can be obtained from
the C&G at the same address, usually for
a small fee. The exam itself lasts three
hours, is split into two papers with a
fifteen minute break in between, and
consists of a number of multiple choice
questions on a variety of subjects (see
panel). Muitiple choice means that
together with the appropriate question
there will be listed four answers, only
one of which must be ticked as the
correct answer. Sample exam papers are
also available from the C&G and we will
be looking at one at a later date.

Both papers must be taken at one
sitting, but it is possible to gain a pass in
one and a fail in the other. In this case, it
is possible to sit the failed paper on the
next examination date. There is a charge
for sitting the exam but this varies across
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the country, so information should be
obtained when applying to your local
college or centre.

Details of where you can take the RAE,
orenrolon a RAE course, canbe found in
various radio journals, such as Amateur
Radio or from the Radio Society of Great
Britain (the RSGB). Similarly, local
newspapers invariably list all the various
courses on offer at local colleges before
the start of the main term but failing that,
a telephone call to the nearest college
should reveal the necessaryinformation.

A ciub for the radio amateur

With most hobbies, you will always find
aclub to support it, and amateur radio is
no exception. There are many clubs
throughout the country, but perhaps the
best way to find out what is going on in
the world of amateur radio is to join the
RSGB, which we mentioned earlier, or at
the very least, make use of some of its
publications. These go along way to fully
explaining what amateur radio is all
about (we have far too few pages in this
‘magazine), and one of its publications,
the ‘Radio Amateurs’ Examination
Manual’has long been standard reading
for any RAE candidate. This book,
together with full details of the RSGB
and its other publications and activities
may be obtained from the Radio Society
of Great Britain, Cranborne Road, Pot-
ters Bar, Herts EN6 3JN.

As this course is basically centred
around the RAE Manual, it would
certainly help those of you who intend to
go through the next few months with us
and follow the series to buy, or even
borrow, a copy. You can then read each
chapter as thé months progress, and
through these articles, we will try and
explain the topics that we think you may
have trouble with or which are important

Recommended reading

‘How to Become a Radio Amateur’ -
Radio Amateur Licensing Unit

‘The Radio Amateurs’ Examination
Manual’ - RSGB

Further reading

‘A Guide to Amateur Radio’ - RSGB
‘Amateur Radio Operating Manual’ -
RSGB

‘Amateur Radio Techniques' - RSGB
‘Radio Communication Handbook’ -
RSGB

Useful addresses

Radio Society of Great Britain,
Cranborne Road, Potters Bar, Herts
EN6 3JN

The City & Guilds of London Institute,
Electrical & Telecommunications
Branch, 76 Portland Place, London
Wi1N 4AA

Radio Amateur Licensing Unit, Post
Office Headquarters, Chetwynd
House, Chesterfield, Derbyshire S49
1PF

Acknowledgement

RSGB

City & Guilds of London Institute
Office for Trade & Industry/Radio
Amateur Licensing Unit

points to note.

Well, we hope that this has been a
gentle introduction to amateur radio and
that you are all keen to progress further.
Next month we start on electrical theory
and calculations, but nothing too hard. if
you can get your copies of the RAE
Manual before then and start reading up
then at least it shouldn’t make our task of
writing these articles too difficuit!

(Reproduced by permission of the City and Guilds of London Institute - 765 Radio

Amateurs’ Examination.)

Examination Pattern

Syllabus
1 Licensing Conditions
2 Transmitter Interference

The examination for 765 Radio Amateurs consists of two separate papers, 765-1-01
Licensing Conditions and Transmitter Interference and 765-1-02 Operating
Practices, Procedures and Theory. 765-0-01 contains 35 multiple choice questions
and 765-1-02 contains 60 muitiple choice questions. Questions are allocated to
the syllabus sections as indicated below:

765-1-01 Licensing Conditions and Transmitter Interference (1 hour)

There will be a break of 15 minutes between the two papers. 765-1-02 Operating
Practices, Procedures and Theory (1% hours)

Questions
23
12
35

Syllabus Questions
1 Operating Practices and Procedures 5
2 Electrical Theory . 1
3 Solid State Devices 9
4 Radio Receivers 9
5 Transmitters 9
6 Propagation and Aerials 10
7 Measurement 7

60
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AMATEUR ELECTRONICS UK
R.A.S. (Nottingham) O
Radio Amateur Supplies JU—.
Tel: 0602 280267 ey

Visit your Local Emporium g
Large Selection of New/Used Equipment on Show

AGENTS FOR: ACCESSORIES:
F.D.X Welz Range

SEE US AT
AZDEN Microwave Modules THE LINCOLN
icom Adonis Mics HAMFEST ON THE
YAESU Mutek Pre-Amps 4 23rd SEPTEMBER
FORTOP ATV Barenco Mast Supports 4, 4MILES NORTH OF
DRAE PSU and LN O 1

Wave Meters :
AERIAL: Tonna, Halbar, New Dlaorncnd Range of Mobile Whips
WN

) PLUS
‘Special’ Q.R.P. GW5 HF5 Band Beams

JUST GIVE US A RING
\ . Monday: CLOSED Tuesday - Saturday: 10.00am to 5.00pm
. ‘:lslGnu:ideutg :jma}f:ar r%:?'zo gs&n. te.diﬁion) 5&:; v 3 Farndon Green, Wollaton Park, Off Ring Road
‘Amateur 10 on
7 Amatour Radio Call Book (1984 edm) £7.14 & Between A52 (Derby Road) & A609 (likeston Road)
N Amateur Radio Operating Manual (2 £5.33 g
® HF Antennas for All Locations........... .£7.35 %
¥ How to Pass the Radio Amateurs’ Examination . .£3.42
Z Microwcav(ej Nfewsnle(tjter;\rec:mical Collection. g?.:g
) orse Code for Radio Amateurs .............. = x <s,
Radio Amateurs’ Examination Manual......... £3.84 "N CENTRE ELECTRONICS
EadioEC_Pmmunllcatnon Handbook (paperback) . €1 1.;0
B onrintor Handbook rmo e1272 3 Specialists in the sale and service of value type radio and test
y ;eleinsio.n Inte;fferetrr\‘ceRMgnu’a\ gg; Y equipment.
iy Test Equipment for the Radio Amal . £8. -
World at their Fingertips.... £7.78 3 OFFER )
~ \N/AHF/UHSF Mgnuﬂol (tﬂh edn). - Communications Receivers for sale. RACAL RA17 @ £175.00, RA17/L
i 2 etoor Scatter Data oo i @ £195.00, RA117/E @ £250.00. EDDYSTONE MODELS 770R (VHF)

¥ Amateur Radio Logbook.

t £165.00 770U @ £130.00, 830 HFMF @ £155.00 also MURPHY B40/D @
' Mobile Logbook...............

£75.00. Single side band units for B40 types £50.00 including
., connector leads.

£1.78 o All prices include packaging and delivery to your door. (UK
£2.33 & Mainland only). Overseas enquiries welcome.

Receiving Station Logboo

Maps
g Great Circle DX Map (wall) .... ‘
yD7 NEW! Locator Map of urofe (Maidenhead)..
e World Prefix Map in full colour (walf)

gy OTHER PUBLICATIONS
Active Filter Cookbook (Sams)

] . £12.71 3 Replacement valves, component, transformers, always in stock.
> 32}2&%‘:‘5%’;%352Sggiﬁgﬁggﬂgégg)~ :: : Part exchang: an:ﬂj cregi.tdtern:c‘s tava(;labli.
5 Antenna Antholog . " Shop open: Thursday, Friday, Saturday at:
Antenna HandbooK RPI).... .£6.88
3 ARRL Antenna Book gHagrdb:ck for p/b price while stocks iast) ... £8.78 X 3435 ?Wkﬂold RM;::.M:;:_;:I:;';;”W-
o) ectronics Data Boo 0 elophone enqu :
Beam Antenna Handbook (RPY) .... £6.83 M
P Better Short Wave Reception (RP/) £8.83
i Care and Feeding of Power Grid Tubes (Varian)............ccmininnnnn. £6.90 o
b CMOS CookboOK (S8mMS)...........couivwiiiiniiciiiniiisiinns £13.07 )
g Somplet?\?a%nswcaye L.itster)ter:"ss Han.dboor('gab g tg.w %
esign o ircuits with Experiments (Sam, . £8. .
@ FET Principles, Experiments and Projects (Sams) £8.04 (s RADIO AMATEURS EXAMINATION
FM and Repeaters for the Radio Amateur (ARAL). . €A, .
7 S;QtRP thia(b Ckircf:uittnarﬁdléqo: ..... i ARRL) 3 ::.23 :
b3 Hints and Kinks for the Radio Amateur v
How To Troubleshoot and Repair A.R. Equipment... ..£10.47 o
g 18 8 othemecindneo: el | TO ALL STUDENTS
International VHF FM Guide...... €2.45 g . . )
Newcomer’s Guide to Simplex a - 1) Would you like more C&G style practice questions?

P Radio Frequency Interference (ARAL)
¥ RTTY Today (Universal Elec) ............
2 Satellite Experimenters Handbook (ARAL
e Satellite Tracking Software for the Radio

P Secrets of Ham Radio DXing (Tab)

2) Are you finding home study difficult?

3) Would you like some extra questions to supplement your
college or correspondence course?

4) Would you like a Q+A book designed to progress with an

¥ Semiconductor Data Book (Newnes . E£T.97 o
Shortwave Listener's Antenna Handbook (Tab)... ..£10.10 RAE course?
Shopls Low Gostiire Antannas (RN o i IF YOUR ANSWER TO ANY ONE OF THE ABOVE QUESTIONS
iy Simple Low Cost'Wire Antennas e ¢ "
Solid State Design for Radio Amateur (A, £€7.87
P Tolovision for ,}gme_‘ﬂs BaTe) { €223 & IS YES THEN YOU MUST OBTAIN THE - ,
e Radio Amateurs’ Handboo L
5 The Complete DXer (Loche €777 & RAD o A'V'A I
The Powepr Supply Hgndboor& (Editors of 73 ag)r Tab).. £10.99 I Eu Rs
M7 Towers' International MOS Power and other F elector ...

8% | QUESTION + ANSWER
423 | REFERENCE MANUAL

.a.;: by RE G PETRI. TENG. M| ELEC | E. GBCCJ
:g:g 7 ISBN 0950933503  Size A5 (210 x 148mm)

¥ Towers' International Transistor Selector (New Edition)...
® Towers' Op Amp Linear 1C Selector ...

P Understanding Amateur Radio (ARAL) ..
¥®¥ Understanding and Using the Oscillosc
)y VHF Propa‘?at_lon Handbook (Nampa).

Weekend Projects for the Radio Amat
P World Atlas (RAC X i
¥ 99 Test Equipment Projects You Can Build (Tab) .............

Y OTHER ITEMS D Containing over 340 pages. 21 sections and over 1100
B Morse cassette stage 1 (10 SWPM) .c...........iwwwiimmiimisiisisais £4.54 oid progressive multiple choice questions and answers on the RAE
by DX Edge (HF propagation prediction aid) syllabus, some useful computer programs and the City & Guilds
3 Adembershipdoz the Radio Sogi?ryl of Great B(ittqin is open to all I"{tadio' T examination syllabus.
1 'S, For ails of subscriptions an e benefits O -

! m’gi‘rlggrr:h73, pllesaseg ecrontact tge z\lembership%erv(ces Department. All PRICE £5'95, + £1 P&P, .

2 i‘stems in this advler;istenéent inctlude ;;gst and pack‘l’ng. Merlnbelrls of the tf By return post subject to availability
e j tit) o discounts on these prices. Personal callers may 2 i

- oggl‘e}fygg{)edse rr'n;ngs postage and packing charges. . Also available for the Commodore 64 —
To ensure delivery of books in time for Christmas
S e v . : An ad d M TtMQRSEls4 lection of

% . . oy ® 4 n advanced Morse Tutor Program - plus: a selection of programs

: Radlo mlety Of G[eat B"tam (CA3) which will enable you to solve many of the theoretical RAE
e C PRACTICE questions.

: Alma House, Cranborne Road, # Cassette £5.95 \n. psp

5 : Disc £7.95

'%i—a Potters Bar Available from:

L2 \g/ Herts EN6 W . W.P PUBLICATIONS

o PR Telephone: 0707-59015 - 11 Wayville Road
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SHORT WAVE
LISTENER

TREVOR MORGAN GW40XB

Before we get on to this
month’s topic, | would like to
thank readers for their
letters.

| try to help those with
problems, providing | have
had the experience. If not, |
either search round for the
answer or pass the letter to a
more capable person.

| have been a short wave
listener myself for many
years, beginning with a sim-
ple broadcast receiver and
progressing through the
usual stages of listening until
passing the RAE.

Over the years | have
experimented with and built
antennae of all shapes and
sizes, made antenna tuners,
filters and test equipment —
with some successes and
some failures — but it's all
good experience.

| have worked prefix lists,
nets, special event stations
and many other award
schemes etc.

Currently, | am working HF
using 10 watts or less with 90%
CW, experimenting, along
with other members of the
local Swansea Radio Amateur
Constructors Club, on data
transmission and with wire
aerials. In my spare time |
teach Morse on 2 metres to B
licensees.

Consequently, | think | can
honestly describe myself as
an experienced listener and |
try to pass some of this
experience on to newcomers
through these columns.

As for the building of
receivers and the design or
modification of circuits, |
leave that to those who have
far more knowledge and
experience than |.

Despite my licence, | am
still a short wave listener and
will continue to encourage
and assist those wishing to
enter the hobby.

Computers and SWling

A while ago | had some
enquiries regarding the use
of computers in connection
with short wave listening.

Having had no experience
with computers | did not feel
that | could write on the
subject. However, the point
had been raised and | even-

tually purchased a 48K Spec-
trum, probably one of the best
known home computers.

Using a home computer is,
in itself, a hobby and has its
own devotees (apart from the
games players), and there are
hundreds of ready made
programs available on many
subjects from bank account
records to designing circuits.

Consequently there are a
variety of ways in which the
home computer can be put to
good use by the short wave
listener, budding amateur
and even the full class A
licensee. -

Software

Probably the simplest use
of the computer is the log
book or record, for which
there are a number of prog-
rams available from advertis-
ers in this magazine. They
have various methods of
creating the record but, to
take one example (Vu-File),
the computer program pre-
sents a ‘page’ on screen
which you can design to suit
your own specific needs and
requirements.

Your ‘page’ may consist of a
simple name, callsign, date of
contact etc, or may be more
complicated with details of
equipment, propagation
conditions, area and zone
codes and so on.

The page itself is limited by
size but otherwise you can let
your imagination run riot. The
number of pages available is
dependent on how much you
put on each page, as the more
information you require the
more bytes you use. With ‘'Vu-
File' the number of bytes
available can be displayed if
you wish. The display also
gives the number of records
in use at any time.

| found this program very
useful and have adapteditina
number of ways to cater for
WAB records, award records
and even my club member-
ship records.

There are other programs
with the same theme and
some are better than others,
S0 it's up to you to try one or
two and find out what suits
your needs.

Morse code reception

seems to be one of the
popular uses of the home
computer and | obtained a
couple of these programs to
see what they could do,
bearing in mind my previous
review of specialised Morse
readers.

Purists may state that this is
cheating and that one should
make an effort to learn the
code even if only a listener.
Well, as someone who uses
Morse more than SSB, | must
admit that | have found the
programs very useful when a
station is transmitting faster
than my receiving ability and |

-want to getall the details. This

often happens near the end of
a QSO when the operator only
wants a quick contact with no
frills, and sorattles off the last
part of the contact at high
speed. Not good operating
procedure, but it happens.

The first program | received
was by Pinehurst Studios and
was extremely quick to load,
taking only 30 seconds. The
program is for receiving
Morse only, having no other
facilities, and is accompanied
by a leaflet explaining the
program. The instructions are
easy to follow and no prob-
lems were encountered.

The on-screen display con-
sisted simply of the ‘Pine-
hurst Data’ logo and the
program was ready for use.

Details of the connections
tothereceiver are given later.
The chosen signal was tuned
as finely as possible and any
interference filtered out.

First attempt

The resulting first attempt
proved that a little practice
would not go amiss as a large
number of EEE’s and 555's
were coming up on screen.
This is covered in the leaflet
and meant that the incoming
signal was too strong. This
was corrected and it was
pleasing to see a fairly con-
stant read-out of translated
Morse appearing on screen.

Not surprising was the
effect QSB had on the signal
transiation and lots more dot
characters appeared.

The speed range accepted
by the program is variable
over three ranges selected by
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pressing the F or S keys on
the computer. There are no
quoted limits but | found that
even extremely fast machine-
generated Morse was accur-
ately translated.

There are ten screens of
memory and these can be
recalled in sequence. The ten
complete screens are always
in memory and the addition of
more information results in
an additional line being
screened, at the loss of the
original first line.

Background noise

A simple means of reducing
background noise is given in
the text. As when loading a
program into the computer,
the volume fed in is fairly
critical so a certain amount of
adjustment is necessary, but
this is soon mastered. This
was a very useful program to
the listener and | found it
worked as well as was
claimed.

The second program to
arrive was the ‘Morse Termi-
nal’ program by P Anderson of
Shepton Maliet, Somerset.
This is a much more compre-
hensive program and can be
used for transmitting Morse
as well as receiving. It also
has a very useful Morse
training section, which can be
used to build up your receiv-
ing speed if you already know
the code, or start you from
scratch.

Loading the cassette in the
usual manner, the first thing
seen on screen is the start of
the ‘Instruction’ section. This
consists of a series of ‘pages’
of information accessible by
pressing ‘any key'. The
instructions are clear and
easily followed and include
connection details (see later)
and details of fault finding in
the program.

Side 2 of the cassette
contains the main program
and starts with the main
‘menu’ or list of available
options. The Morse training
program allows you to select
your own speed and transmits
groups of five characters until
the screen is loaded, where-
upon the Morse sent is dis-
played allowing you to check
your progress.
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Curiously, the Morse prog-
ram selection transmits
punctuation marks as well as
plain language when the code
‘38’ is keyed in, but if you key
‘26’ just the plain alphabet is
sent.

By trying different numbers
from one, | found that the
number retates to the posi-
tion of the letter in the
alphabet, with 27 to 38 being
the punctuation marks and
numbers. This is not clear
from the instructions but is a
point worth consideration, as
the first four letters could be
learned, then four more
added and so on untit you had
learned the alphabet.

Mock test

The next part of the prog-
ram is a mock test with a test
passage at twelve words per
minute and groups of
numbers.

The main program, for
transceive, opens up with the
selection of transmitspeed in
which you feed between 1and
99 words per minute. The

receive speed is automa-
tically tracked and no adjust-
ment is necessary. Once the
speed is selected the compu-
ter presents the receive
mode. It is then just a matter
of tuning the required signat
in the usual way.

One point to note is that no
gaps are present on the
readout. This can be confus-
ing if you take your eyes off
the screen during reception.

The selection of the trans-
mit mode is made by keying
‘enter’. You can then key in
your message as fast as you
wish and the computer will
send out the code at the pre-
selected speed. There is a
‘buffer’ of 1500 characters so
there is plenty of available
space for most purposes.

| liked this program very
much and it is a pity that the
transmit speed is so low or it
could be useful for meteor
scatter transmissions where,
| am told, speeds of 200wpm
are common. Funnily enough,
although the quoted max-
imum receive speed is only

25wpm, | never had any trou-
ble copying any Morse trans-
mitted on air, although | am
sure some of it was faster than
25wpm.

It was hard to choose
between the two programs as
far as reception was con-
cerned. The Pinehurst prog-
ram had word spacing, which
was adefinite bonus, whereas
the Armstrong program had
automatic speed tracking,
which | found much easier to
use than the manual type.

Inferface

The matter of connecting
your computer to the receiver
is left to you in both cases and
a bit of experimenting is
necessary, but myself and a
group of interested parties
soon had the problem licked
and | offer our solution.
Certainly a lot cheaper than a
ready made interface even if
brand new parts are used.

The design of this unitcame
about during experiments
between amateurs in Swan-
sea and has proven very

To recorder output l

To recorder input

To transceiver sphr socket

Screen

To extension speaker

Pot to suit loudspeaker

To transceiver
mic input

—>+

To Rx spir
socket

——i—

1N4148 diodes

Interface details

To computer
input socket
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successful in handling both
data and Morse.

Although built as a transmit
and receive unit, it can be
simplified for listening only
but the cost is very little so it
hardly seems worth it. You
could need all the facilities
one day.

This particular ‘interface’
was the third designed and is
fitted inside a neat plastic box
with a switched 9V supply for
the Spectrum to avoid having
to remove the supply piug
from the computer (neces-
sary to clear the computer
memory).

The connections on the
switch marked ‘B’ denote the
braid of the screened leads
used. | should mention that
we found the volume control
on the extension speaker was
necessary due to the high .
volume of signal required by
the computer.

The Pinehurst recom-
mendation for a noise filter is
as simple as you can get!

Using a computer in con-
nection with your listening
can increase your enjoyment
quite extensively.

This was my first venture
into computers. Although |
haven’'t the time to write my
own programs, anyone with a
lot of spare time could make
more use of the amazing
facilities. As it is, | am
enjoying a new side to both
my listening and transmitting
activity.

Just using ready made
programs can still be
extremely interesting and

very time absorbing. Do not
be put off by the funny
language used by computer
‘buffs’ as the instruction
manual, combined with the
excellent demonstration tape
supplied with your new ‘toy’,
will soon have you searching
avidly for more.

Experiment

As stated earlier, a few
friends and | have been
experimenting with programs
on data transmission in which
whole pages of text are
transmitted in seconds. Trou-
ble is there are not many
stations abroad with compati-
ble equipment that are active
in this field. But if you should
get the bug and hear our
group on two metres or HF,
please send us a card. . .we're
getting: a bit bored with
reports from the same six
stations!

Meanwhile, have a good
month listening.
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Forthe ten metre operator there isone
simple rute to follow if a good signal is
sought after. That is: forget HF techni-
ques and think VHF. There are two areas
which are of equal importance here,
otherwise the results achieved will be
very disappointing. These are the
antenna and the receiver.

In this article 1 will deal with the
antenna as this is the most common
reason for poor results, leading to the
attitude thatthebandis adeadloss.|tisa
complete waste of time to expect to be
able to use such antennae as G5RV’s,
long wires, mini beams, lumps of wet
string or the proverbial six inch nail.

Curse

That modern day curse, the multi-band
trapped vertical, which embraces the
HF5, 12AVQ, 18AVQ, 18AVT, C5 etc,
without prejudice to any one manu-
facturer, has also become the source of
the weak signal on ten metres.

How many people have you heard on
the VHF bands using a trapped vertical
for four metres, two metres and seventy
centimetres? The notion is sheer folly,
yet daily | hear stations struggling to
propagate weak signals over pathetic
distances on ten metres with such
inefficient systems, and then complain-
ing that the band is no good.

The polarization is of paramount
importance on ten metres, with as much
as a 20dB loss between horizontal and
vertical antennae. Either system will
perform admirably to its soul mate at the
other end. Beam aerials obviously out-
perform ground planes by many dBs, but
horizontal beam to mobile whip will
result in a very weak and fluttery signal,
and severely limited range.

For good all round local coverage the
standard 2 wave end-fed CB vertical is
more than adequate, and can only be
outranked by a proper % wave ground
plane or the unusual ¥ wave Sigma 4.
The use of the centre fed 2 wave dipole
is not a good bet, unless it is mounted at
least 2 wave above ground, with the
feeder taken away at 90 degrees to the
vertical.

Of course it is also ridiculous to mount
such an antenna with a stand-off from a
.metal mast, unless this too is 2 wave or
more long. When using the 2 wave end-
fed type antenna it is important to note
that these are essentially free space
antennae, as indeed is the 2 wave
dipole, and should thus be mounted away
from any objects, and at least > wave
above the ground. Placing such an
antenna closer to the ground wili result
in the radiation angle being tilted
skywards.

Space wave

When considering the ‘space wave’
mode of propagation, we are primarily
concerned with obtaining a low angle of
radiation. The Y2 wave centre-fed in free
space radiates at 90 degrees to the
vertical. However the lobe is rather fat,
meaning that energy is wasted in the
skyward direction. The end-fed haif wave
gives the same pattern, only raised by a
few degrees.

With the % wave ground plane, the
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TEN METRE
AERIALS:

how to radiate a
- good signal

by John Petters
G3YPZ

angle of radiation is 15 degrees from the
radials, but the lobe is much more
concentrated and hence gives an appa-
rent gain at the horizon. The standard s
wave ground plane gives an angle of 45
degrees, hence is down in gain on the 2
wave dipole.

The availability of many different CB
aerials at very reasonable prices gives
the amateur the opportunity to acquire
an efficient radiating system for the
band.

Care should be taken in the selection
of the aerial with regard to the physical
construction and indeed the ease with
which it will match. Any end-fed 2 wave
is going to be of high impedance at its
resonant frequency.

To match into 50ohms some L/C
network is necessary. In some cases just
reducing the physical length of the
elements is all that is necessary (radials
included if there are any); however, it is
likely that the tuned circuit may need
reducing in size, or a tapping point
altered, to get a good VSWR.

In certain antennae the tuned circuit is
enclosed within the rivetted base, and
this will have to be removed in order for
access to be gained. It is important when
this is done to ensure that adequate
weather proofing is provided. Any radials
that exist on these aerials are provided
for matching rather than as a contribu-
tory radiating factor.

The % wave ground plane will be
familiar to many two metre operators. Its
ten metre counterpart is the same beast
only much bigger. Again there are a
variety of different types of these, some
having a full length vertical element,
some having a capacity hat on top. Either
should have a minimum of three Va
wavelength radials.

tn some cases these will be sloping
down ataslight angle, which should offer
a lower radiation angle than those with
horizontal radials. The % ground plane is
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not a free space aerial, and will therefore
work at lower heights, and even at
ground level.

There are some % wave antennae
currently available that must be avoided
at all costs. These claim to be optimised
for high gain and low angle radiation.
More correctly the blurb should read
high angle - low gain.

Such aerials as the GAP %t vertical are
radial-less and certainly do not perform
with any degree of satisfaction.

The mast at G3YPZ is a 14 storey tower
block, on which one of these antennae
was erected as a good alternative to a
proper ground plane. Having had good
results with both %2 and %% wave aerials at
modest heights in the past, great things
were expected of the new high installa-
tion. The results were more than disap-
pointing. | needed 80 watts to reach
Newmarket, a distance of merely 35
miles, with the GAP 27.

Staggering

On a cold, wet December evening |
braved the elements and replaced this
aerial with a proper % GP. The differ-
ence was staggering. My signal with
G3IAG in Newmarket had increased by
11dB and contact could be made on
10 watts.

Matching % wave ground planes can
usually be done merely by shortening the’
length of the elements by something in
the order of 6%. Most types are also fairly
broad banded and should be usable
across the whole band with a reasonable
VSWR.

Unless you are prepared to phase a
group of verticals or can put up some
form of vertical beam, then the % wave
will give optimum results. Going to %
wave will be a disaster as the angle of
radiation goes up drastically, and gives
less gain than even a s wave GP.

There is one exception to this, that
being the Sigma 4 antenna. This is a %
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wave vertical but with an inverted cone
which shrouds the bottom % wave. This
cancels out any radiation from the
bottom of the antenna, leaving the top %
to do the job. This type of antenna is
certainly worth using, as its results are
comparable, and possibly better, than
the % GP.

Tests

A test with G4VYC in Sanderstead,
Surrey, some months back found a 2
S-point increase on the Sigma 4 over his
Yawave end-fed vertical. The Sigma4 was
only 10ft high, while the other antenna
was 2 wave above the ground.

The HF5 is a % wave antenna on ten
metres, and behaves very badly for both
DX and local traffic. A test with G4PHV in
Ware, Herts found that the HF5 ground-
mounted was many dB down on a
Yawave loaded whip on a car in the same
location. In fact, the HF5 needed 40 watts
to give the same S reading as the mobile
whip with only 4 watts.

Convinced by this, G4PHV erected a
helically loaded whip (5% wave) on the
gutter of his house with several radials
and immediately found his ten metre
range was drastically increased.

Another test with G4HXH in Bishops
Stortford, using 40 watts to a ground
mounted 18AVT, and G3ZEV/M running
10 watts to a helical whip in the same
location, again proved that the mobile

antenna was better by far than the
trapped vertical.

The sceptic might say, ‘but the base
aerijals were ground mounted, what
about putting them up higher?.’ This has
been done by several stations, but still
the results have been far better with the
proper aerial.

The popular 7% wave antenna could be
tried by ten metre operators and would
give a marked increase in performance
over the % wave, but practically it would
be difficult to mount. Some Stateside
stations have been worked who have
been using collinears, but for most
practical purposes the %2 or % wave
aerials will be most suitable to the
majority of stations.

Matching the antenna

There exists in amateur radio anumber
of hoary oid chestnuts that seem to be
revered and treated as dogma without
due regard for common sense. One of
the most common of these is the almost
obligatory use of the ATU on any HF
antenna system. An ATU should never,
never be used in a coaxially fed aerial
line. If your CB vertical, beam dipole or
WHY has a high VSWR, it is a complete
waste of time to try to correct this at the
shack end with an almighty supermatch.

The mismatch occurs between the
feeder and the antenna itself, and any
matching must be done at this point.

Inserting an ATU or Z match at the shack
end will result in the feeder becoming
part of the aerial, which at best can alter
the polar diagram of the antenna, and at
worst can cause TVI. The only time an
ATU should be wused is with high
impedance lines or long wires etc.

Good quality

The feeder itself should be of good
quality. RG8, RG213 or UR67 should be
used. The thinner types of cable will be
lossy, even at 30MHz. Using a run of
50 metres of RG8 at my base station
resuited in a loss of three watts in ten.

If matching the antenna appears to be
difficult it is worth measuring the length
of the feeder, because an odd 4 wave
can cause the VSWR to be very high. The
best bet is to terminate the feederintoa
good dummy load before you start, and
check for a 1:1 SWR.

An important consideration with the
CB verticals is to ensure that water does
notgetinto the matching network, as this -
will wreak havoc with the system. Some
variation in VSWR is to be expected
during rainy weather, and should be no
cause for alarm unless the status quo
does not return.

In the next part of this series, | will
discuss the problems encountered with
mobile operation on ten metres, dealing
with installation, suppression and
mobile aerials.
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