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Speech processing.
Increase your effective
TX output power by
more than ten times!
We bring you the complete
guide to the theory and
practice of punching up your
talk power

A self build design for a high
performance processor
Complete kit of parts
available

DX aeria s for the low
frequency bands by Sant
Kharbanda G2PU. The
definitive article
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Yaesu's blockbuster FT -980
all band, allmode HF
transceiver. A fine machine
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/Amcomm People
are at

the other end.

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

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

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

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

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

AUTHORISED Amcomm People.
11-*

YAESU

Amcomm Services,
194. Northolt Road, South Harrow,
Middlesex HAO 2EN.
Telephone: 01-422 9585 (3 lines).
Telex: 24263.
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LETTERS
Please address correspondence
to.

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

RADIO YESTERDAY
Sir, I've been looking through the June
edition of HRT and came across a very
interesting article by Jack Hum. It took me
back a number of years because Mr. Leslie
McMichael and myself knew each other right
back before the first War, and that of course
is going back some time.

Now the heading of this article was
"There was a time when they were all two -
letter callsigns". Well, back before the War
they were three -letter callsigns - Mr. Leslie
McMichael's call was MAX, and my call was
DNX, Wimbledon Technical Institute was
WNX, Mill Hill School was (if I remember
rightly) MHX and Mr. Perrier PFX.
Gammidges in those days issued a list of
amateur callsigns. It wasn't a very large list
as you'll appreciate.

We used to contact Mr. Leslie
McMichael - on spark of course. I used to
live in Worcester Park in Surrey. I forget
where he lived but it couldn't have been very
far away because real DX in those days was
50 miles. If you did 50 miles on spark you
were really doing something.

After the War amateurs were issued with
two -letter callsigns, almost always
appropriate to their name. I had a business
then called Dean Brothers, and my callsign
was 2DB. And I see Jack Hum's callsign is
G5UM - SUM to begin with.

If I remember rightly Leslie McMichael
was one of few who founded the BBC - the
British Broadcasting Company to begin with.
As time went on he got in conjuction with a
B. Hesketh of Slough, who had a very small
factory there making radio bits and pieces -
condensors, HF transformers and
resistances. He went in conjuction with B.
Hesketh to produce a radio set, and the name
then was "L. McMichael in conjuction with
B. Hesketh". The Trade Mark then was
"MH". Later on it turned into L. McMichael,
then it went into L. McMichael Limited as a
public company. Now I joined McMichael
Radio when it was "McMichael in conjuction
with B. Hesketh Limited", and I brought out
a portable set then. Of course, portable sets
were more or less unknown, and we
developed a portable set on an Armstrong
circuit. Mr. Mac was very interested and we
went along to their research department to
more or less get the set in production, but it
had a peculiar whistle with it which you
couldn't get rid of - the quench frequency.
We tried all sorts of ways of getting rid of this
whistle, but they decided not to carry on with
our set, and went on with a four valve set of
their own.

Incidentally, I think Mr. C.G. Allen was
the first person in England to receive
American Broadcasting, WJZ. He had quite
a lot of publicity over it. Later on I think he
was the first person to receive an Australian
broadcast, because I know that later on the
2L0 microphone was presented to Mr. Allen,

and the last time I saw him he had it
displayed very proudly at home.

You weren't allowed to use CQ before
the War, you had to call "test". Incidentally,
the old SOS signal, years and years ago, was
"CQ D". I think the first ship to use SOS was
the Titanic, but I'm not quite sure on that.

LESLIE DEAN DNX

USING 10 METRES
Sir, The article on 10m by G3WPO was very
good. It is an interesting and oft neglected
band. As an SWL (and now G6) who had, as
one of your writers put it, "a flirtation with
llm" I am fully aware of the possibilities of
this band. Of course the antenna
requirements are much easier for those of us
with a small garden. 28MHz on a flat day is
still more pleasant than a flat 2m band.

This brings in my second comment. I
use the much maligned Liner 2 by Belcom
which can be obtained secondhand for under
£100. In company with a BNOS 100W linear,
a ZL special beam and Piezo DX354 mike, it
has yielded some continental DX and one or
two people have complimented me on the
audio. The antenna incidentally is only 20ft
AGL and we are surrounded by trees.

The Liner 2 uses a very similar system to
the Mizuho you mentioned and puts out IOW
using a 12V supply.

Finally, on morse. A pleasant way to
learn is to invest a small sum in a few of the
morse tapes that are available. I have found
these useful and several have the characters
sent at 12WPM which is important since one
gets to recognise the right speed. After the
listening has progressed, and not before, a
decent key (not a nasty buzzer!) should be
purchased. It's worth spending out on a key
that has an adjustable gap and tension. The
practice oscillator published in several
RSGB books works well, although a 680R pot
was substituted for the 2k5 one shown for the
volume to make it sound better.

Thus:

There may be some who have not seen
this circuit - I built one with a small mains
PSU. As always your mag is interesting and
lively.

PETER G6NSU

BACK ISSUES
Sir, Today, I purchased the July issue of Ham
Radio Today. I also have every issue since
launch except the June issue. It seems that no
newsagent in Southend ahs been able to get
any copies of the June issue. W H Smith, who
normally supply my magazines, have had no
luck in obtaining a copy for myself and other
radio amateurs.

I would be most obliged if you could
advise me if you have any back issues
available? From where do I obtain same?
And the cost with postage.

For all that, it's a damn good mag and
more interesting than some of the others
available. One suggestion, how about a mods
page for those of us who like to rummage
about inside the works?

R H REYNOLDS G6WEM

Back issues are available from our
Subscription Dept for X1.50 each including
postage. The address is 513 London Road,
Thornton Heath, Surrey CR4 6AR - Ed.

GOT AN MC3401?
Frank, Could you please let me know where
the Motorola MC3401 device mentioned in
Bill Sparks excellent article on 10m
conversions in June's HRT is obtainable, as a
fair number of component suppliers have
never heard of it.

Glad to see your mag is becoming such
popular reading, the format chosen seems to
be about right with not too much emphasis on
what John Smith's club is doing next Tuesday
night!! and enough constructional projects to
keep us soldering iron addicts in the
workshop for hours!

TIM BALDERSTONE

Yes. It is also known as an LM3900 - Ed.

DISGUSTED, BRENTWOOD
Frank, Really now, I thought we might have
been able to look forward to a more
constructive relationship than that implied by
your efforts to publish Jim Bourne's
comments on page 5 of your July rag. Are
you under orders to be facile, or does it
come naturally?

A "component firm in Brentwood,
Essex" sells a great many catalogues, and by
selling these for money is able to: (a) Provide
a lot more information and up to date pricing
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on the page, and not tucked away in some
awkward price supplement; (b) Offer three
£1 discount vouchers, so that the majority of
our regular customers are actually 'paid' to
buy a catalogue.

Correspondents such as Mr Bourne
offer a reasonably good indicator as to why,
as you have yourself observed, the amateur
radio components market is not exactly
oversubscribed with specialist suppliers, and
why most respectable professional
distributors shudder at the prospect of
engaging in the sort of business dealings
where there are two enquiries to every order.

It is therefore surprising that the
Electronic Component Industries Federation
"Distributor of the Year" is still doing its best
to provide a relatively unique service to a
market that revels in raiding the "firm's
stores" for most of its bits (being near to an
"electronics firm in Chelmsford" we get to
hear all about the electronics equivalent of
filching the firm's paper clips and pencils).
And even more surprising that this wicked
firm has a standing offer of free bits to men
(and women) of ideas, who undertake a
project with the aim of publishing a feature
(even in magazines published by firms in
"Charing Cross Road").

Come, come Mr Ogden, next thing
you'll be publishing letters about us glorying
in the slaughter of innocent "Ham Radio
publications".

Love to you all,

BILL POEL
(Ambit International)

Dear Bill, I always look forward to receiving
letters from you. As to your plea for a more
constructive relationship, I take pleasure in
sending you a rate card. No, seriously folks,
the cost of making a sale is something which
I presume that you put into your retail price
margins so there is little scope for moaning
about the retail component business.

Having said that, Ambit offers an
exceptionally useful service to people with
an interest in building radio gear. While
most other retail component suppliers have
all but forsaken the market in favour of
digital whizzbangs, the company has stuck
with it and expanded its stock lines. I have
no hesitation in pointing our readers in the
direction of Brentwood. Far from it. Most of
the bits for HRT projects can be purchased
from Ambit. Good luck to you, Bill and no
more wingeing about your lot - Ed.

TV TIMEBASES
Sir, I read G4PAY's letter (July 83) on TV
timebase QRM with considerable sympathy.

Would it be possible for HRT to run a
Which? style survey of televisions giving
details of their relative spurious outputs and
sensitivity to TVI?

Obviously we cannot dictate which
brands of TV our neighbours buy, but we
can at least put our own houses in order.

MARK PALMER G8IQV

Well, we can't at this moment because we
haven't got the information. I've got an ITT
340 chassis and that's pretty good. If readers
with an interest in combating line timebase
TVI would send in a report to this office
about the relative emissions from their own
set (and note about susceptibility to TVI) I

will publish the results as a league table
provided that we receive enough - Ed.

UPSIDE DOWN
OM, Your ideas of an inversion are inverted!
(HRT, July). In the normal atmosphere both
temperature and humidity fall with
increasing altitude (normal "lapse rate").

Under inversion conditions the inverse
occurs ie. the temperature or humidity or
both rise with increasing altitude. Hence
your statement that "dense but humid cold
air sits on top of warmer, dryer air close to
the surface of the ground" is not correct.
Subsidence would occur.

Many mechanisms of inversion
formation exist but the commonest cause of
inversions, maybe of limited extent and
duration is ground cooling by radiation to a
clear, night sky, especially in Spring and
Autumn. In this case the Earth loses heat,
cooling the lower layers of air which in turn
can lose moisture (radiation fog), whilst the
higher layers remain warmer and moister -
the exact reverse of your explanation.
Several layers may form in this way in which
case ducting occurs which is often very
directive. I do agree with you on the fact that
the higher the frequency the more often
tropo effects can be 'seen' and would urge
the VHFer to move higher in frequency! One
common effect in this part of the World is
that GB3MLE on 70cm often disappears
when there is inversion around and I start to
look for Continental DX - that's because the
height of the beacon antenna is often above
inversion level and the signal is refracted
into space rather than contained.

MIKE DIXON G3PFR

Thank you very much for your most
interesting letter, Mike. I accept every point
that you make. In my defence, I approached
a large number of people for a definitive
article on VHF propagation but no one came
forward. In the event I had to write it myself
and I am the first to admit that I am more at
home with a soldering iron than a
barometer! However, the practical
implications in my article hold good and that
is probably what counts at the end of the day
- Ed.

HELP WANTED
Sir, Is there an amateur who owns a signal
generator living in the High Wycombe area
who would kindly realign a Trio .1R500S
communications receiver at a reasonable
price for an OAP? The receiver is only
slightly out of alignment, but even so, I
would not like to try the trial and error
method. A service manual with trimming
details is available.

E. VAUGHAN

Any offers to HRT please, and we'll pass
them on - Ed.

SLAVE SYNTHESISER CHIPS
Sir, I read with interest your article in Ham
Radio Today featuring your general
coverage transceiver.

I am at the moment building a
synthesiser to operate in conjunction with a
multimode 2m transceiver.

I'm also using the Mullard HEF4750 and
4751. At the moment I'm using a second 4751
in slave mode and I am experiencing
difficulty in getting this to work correctly. I
noticed in your article you refer to being
able to replace the slave 4751 by four CMOS
chips and wonder if you could supply further
information on this.

R.T. MIFLIN G8KLG

Yes. The slave chip can be replaced with a
pair of cascaded 4527 rate multipliers
programmed individually by a pair of 4029
up/down counters. Unfortunately, I haven't
had the time to produce a full account of
stepping down to 10Hz resolution with the
chips but it can be done and the sketch
below illustrates the basic idea (courtesy of
Mullard). One decode is added for each
4527 put into circuit. I will leave you bright
people to work out how to hang the other
bits of circuitry on (such as the programming
arrangements. . .1 suggest dual rate
frequency stepping. One rate uses the
existing 4029's. The high resolution stepping
puts the new decade counters ahead of the
programming string. Oh yes. Don't forget to
increase the PLL time constant. Once again,
good luck - Ed.

HANDITALKIE AERIAL
Sir, It is my painful duty to inform you that
the "improved handitalkie aerial for 2m", the
design of which you published on page 10 of
the June issue, is indeed very good.

I use an IC2E and, with its 'rubber duck'
was unable to work PI, our local repeater,
from indoors, although I could hear it very
well all over the house. (PI is situated some
15 miles away). I was unable to work the
repeater even when someone had opened it!

I built your design and can confirm,
with some excitement, that I can now open
the repeater and get very good reports -
may I thank you very much for it and also for
your excellent magazine.

With very best wishes to you and all
your colleagues for the success of HRT.

J.C. TOURNANT G5MZI

Sir, Referring to your article in the Lune issue
of your magazine (which is a very good one
by the way) on VHF and UHF aerials.

I own a Yaesu FT208R handitalkie and
so read with interest your article on the
hallwave aerial for the 2m hand held
operation.

Three times I tried to put this aerial
together and three times failed. Not being the
best of aerial builders I persevered, but now
I am about to give up hope of ever
completing a working one.

In the article you don't state how big the
gap should be between the turns, which I'm
sure must be quite important.
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Any ideas or suggestions you may have
would be appreciated, on what material to
use, how best to build it, and whether you
can buy them on the open market or not.

Hope that you can help as I'm looking
forward to trying out this antenna very much.
All the best and keep up the good work.

S. DIXON G6TJN

Thanks for your letter. I provided the very
abridged building instructions re. a half
wave 2m aerial for handitalkies as the basis
for individual experimentation rather than a
firm recipe. It is worth pursuing because the
hand held performance improvement is
dramatic. It is roughly equivalent to running
100W of RF rather than the typical 1W!

Yes, gaps and things like that are
important but so is the guage of wire, the
material on which the loading coil is wound
and the diameter of the whip sections.
However, the general points are these. The
first thing you will need is a miniature bulb
rated at 28V 0.04A. Lower voltage ratings
can be used but you must be careful not to
blow the bulb. The current rating must not
be higher than 0.04A though. Solder on a
piece of bare copper wire to the outer casing
of the bulb. This is held in the hand with the
centre contact as the RF sensing point. Next,
get the base loading step up network to
resonance. Connect an SWR meter to the
output socket of the rig and plug the BNC
step up coil assembly into the 'aerial output'
socket on the meter (you will probably need
an adaptor).

With the aerial assembly removed, tune
the trimmer on the coil until something
happens on the SWR meter. The needles
should thrash about near resonance but you
won't get a sensible reading at this stage.
Next touch the bulb centre contact to the top
of the coil. At resonance, the bulb should
light quite brightly. If you can't get it to
light, then play around with the number of
turns on the base step up coil and/or
trimming capacitor values. Don't proceed
further until you are sure that resonance
does occur. With the lamp lit brightly, the
SWR reading should begin to make some
sense.

Without readjusting the trimmer,
connect the rest of the aerial assembly. Run
the bulb contact over the length of assembly
and note positions where it starts to glow.
These should be at the ends of the centre
loading coil with a null in the physical
centre. If there are no clear voltage nodes
on the aerial, then start playing with the
number of turns on the centre loading coil.

If the bottom section lights the bulb but
the top doesn't, take some turns off. If the top
does but the bottom doesn't, put turns on.

Eventually, some sort of balance
between top and bottom should be
achieved. At this point, start looking at the
SWR again. Adjust the trimmer for lowest
reading. Proceed with fine adjustment of
centre loading coil alternately with
adjustment of the trimmer. Somewhere,
there will be a balance between SWR and a
nice deep voltage null at the centre of the
middle loading coil. Good luck - Ed.

A
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LOADING COIL
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'Improved handitalkie aerial'
described in June Technicalities

ELECTRONICP. m  SERVICES
2 ALEXANDER DRIVE. HESWALL. WIRRAL. MERSEYSIDE. L61 6XT

Telephone 051 342 4443 Telex 627371.

PRICES EXCLUDE VAT-U.K. CUSTOMERS PLEASE ADD 15% VAT
CRYSTALS MANUFACTURED TO ORDER TO AMATEUR SPECIFICATION

6 to 9 999khz HC13 U f32.80 1.5 to 2.59MHz (fund) HC6 U 15 3610 to 19 99kHz HC13 U [31.0 2 6 to 21MHz (fund) HC6 U 14.8720 to 29 99kHz HC13 U (23.08 3 4 to 3 99MHz (fund) HC18 & 25 U 167530 to 59 99kHz HC13 U f21.73 4 to 5.99MHz (fund) HC18 & 25 U 15.36
60 to 79 99kHz HC 13 / U f15.69 6 to 21 MHz (fund) HC6. 18 & 25 U 14.8780 to 99 99kHz HC13 /U f13.08 21 to 25MHz (fund) HC6, 18 & 25 U 17.31100 to 149 9kHz HC13/U f11.32 25 to 28MHz (fund) HC6. 18 & 25 U 1900150 to 159 9kHz HC6 U E11.32 18 to 63MHz 13 0 T) HC6. 18 & 25/U 14.87
160 to 399 9kHz HC6 /U 17.83 60 to 105MHz 15 0 T I HC6. 18 & 25'U 1561400 to 499 9kHz HC6 /U (7.00 105 to 125MHz 15 0 TI HC18 & 25 U 18 44500 to 799 9kHz HC6/U f7.83 125 to 147MHz 17 0 TI HC18 & 25 U 111.25800 to 999 9kHz HC6 f11.01 147 to 175MHz (9 0'71 HC18 & 25 U 112.66
1 0 to 1 499MHz HC6 /U 111.25 175 to 250MHz (9 O'T) HC18 & 25 U E13.50
TOLERANCES: Up to 800kHz Total tolerances -  100pm 0°C to - 70°C

Over 800kHz Adi tol. .-  2Oppm. Temp tol  3Oppm 10°C to  60'C
Unless otherwise specified fundamentals will be supplied to 30pf circuit conditionsandovertones to series resonance.
DELIVERY: 1MHz to 105MHr 4'6 weeks, other frequencies 6 8 weeks. Prices shown are
for one off" to our standard amateur specifications, closer tolerances are available. Please send
us details of your requirements.

COMMERCIAL AND PROFESSIONAL CRYSTALS
NEW FASTER SERVICE

We are now supplying crystals to most commercial and MIL specifications in the range 1MHz to
60MHz, ordered in small quantities, within 2; weeks AT NO EXTRA CHARGE. We also have an
even faster EXPRESS SERVICE for that very urgent order. We can also supply crystals for
commercial applications e g Microprocessor, TV etc at very competitive prices. Let us know your
needs and we will send a quote by return, alternatively telephone or telex our Sales Engineer
Mr Norcliffe who is normally available in the office for technical enquiries between 4.30 and6 30 p

DOUBLE BALANCED MIXER
We are now stocking two new double balanced mixers which are pin compatible with both the
MD108 we used to stock and also the SBL 1, but have much superior specifications covering
500kHz, to 500MHz The M8 is hermetically sealed @ (7.83
The M18 is non hermetically sealed @ (6.09

4 METRE, 2 METRE AND 7 CENTIMETRE STOCK CRYSTALS
We stock crystals for 70 26MHz on Om On 2m we stock RO thru R8 and S18 thru S24 For 70cm
we have RBO thru R815 plus SUB. SU18 & SU20 For full details of the above stock crystals plus
details of our Converter. Marker and Alternative IF crystals, crystal sockets and our AERIAL
RANGE see April. 1983 Radio Communication. page 294 or send SAE to the above address

Your Radio Amateurs Exam
- our guarantee of success
Pass first time - or up to 4 years' continued

tuition at our expense.
RRC's complete tuition service

 Self-contained courses, regularly updated for The City
and Guilds Radio Amateurs Exam  Fully inclusive fees

 No costly, time consuming text books to buy
 Everything you need in booklet lecture form

 Regular tests ensure you are fully prepared  Enrol at
any time  Timetable to suit you  Up to 4 years'

containued tuition at no extra cost if you don't pass first
time.

FREE PROSPECTUS & ADVISORY SERVICE
Z22C Write or 'phone today for full details, and a Free copy

of our prospectus, without obligation.

Er THE RAPID RESULTS COLLEGE
Dept JX3 Tuition House. London SW19 4DS

fiTTel. 01-947 7272 (9am-5pm)- or uselour 24 -hour
Recordacall Service.01-946 1102 quoting Dept JN3

r= = all = NM NM = = I= NM IMO MI MI INN
YES Please send me my FREE prospectus right away.

NAME

ADDRESS
'BLOCK CAPITALS PLEASE' I

JN3

Postcode

My interest is CACC
THE RAPID RESULTS COLLEGE
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RADIO
TOD

News about amateur radio compiled by Richard Lamont G4DYA
I -

BELGIUM BANDS AXED
Belgian amateurs have lost three micro-
wave amateur bands, and they face new
restrictions in every part of the radio
spectrum.

Officials of the Union Be/ge des
Amateurs Emetteurs (UBA) were sum-
monned to a meeting on June 24th by
the Belgian Government, and told of
several changes to the amateur licence
that would come into force on July
15th. The 70cm band was cut from
430-440 to 434-438MHz, making
international and amateur television
contacts more or less impossible.

The 1.3, 2.3 and 5.6GHz bands
were cut completely. On 10GHz and
above, there is a new power limit of

100mW.
The Class C licence, which allowed

500W on the HF bands, is being
scrapped. All Belgian amateurs will be
restricted to 125W. On 2m and 70cm,
the power limit is cut from 125W to
30W output.

The Belgian Government is bringing
in a new 'introductory' licence, which
will allow people to use 15W of FM,
anywhere in the 2m band, with minimal
technical qualifications.

The official reason given for these
'changes' is to protect other users, in-
cluding Syledis on 70cm.

Comment: the address of the Bel-
gian Embassy is 103 Eaton Square,
London SW1.

Photo: Mike Ellis G4ROM

23cm aerial used by the South Manchester Radio Club on High Edge, near Buxton,
Derbyshire for VHF NFD. All four of their contest stations managed to break down
at some point. The 70MHz transverter would only work with the lid off, and it didn't
care too much for the local beacon. The 2m transceiver was less subtle - it just
packed up. On 70cm, the preamp switching failed. On 23cm, the dish had to have its
rotator repaired at midnight!

RADIO DEPT. RESHUFFLE
The Radio Regulatory Department
(RRD) has been transferred from the
Home Office to the new combined Dep-
artment of Trade and Industry. This is a
result of Mrs. Thatcher's post -election
Cabinet reshuffle.

The new Department, headed by
former Tory Party Chairman Cecil Park-
inson, will (according to the Home Off-
ice's final press handout on the matter)
take over "band planning and general
use of the radio spectrum in the UK;
representation of the UK in internation-
al frequency negotiations and liaison
with foreign administrations; frequency
co-ordination with neighbouring admin-
istrations; licensing of the civil use of
radio; and general responsibility for the
Wireless Telegraphy Acts, including en-
forcement and the control of interfer-
ence".

British Telecom will eventually dis-
band its Radio Interference Service, and
it will cease to carry out the amateur
morse test. As yet the DTI has not said
how, or when, it intends to replace
these functions.

Alex Fletcher MP is the new Parlia-
mentary Under Secretary for Corporate
and State Affairs at the DTI, and "radio
frequency regulation" will be one of his
(many) responsibilities.

The Home Office is still responsible
for broadcasting, including satellite and
cable TV, and its Directorate of Tele-
communications will still look after the
communications systems for police, fire,
nuclear early warning and civil defence
services.

AUSTRALIAN TV SNAG
A plan to broadcast films about amateur
radio and courses for aspiring amateurs
on amateur TV has raised eyebrows at
the Australian Department of Comm-
unications and upset local commercial
broadcasters.

The plan made headlines in one
Sydney newspaper which described
VK2DTK, a club station, as "an alter-
native to the soapies" and "television
for the boffins".

It appears that amateur service
regulations do not allow for this type of
operation where the signal is not direct-
ed at one or more particular known
stations.

The plan now depends on the
DoC's interpretation of the regulations.
The question of the legality of broad-
casts by amateur stations also brings
into doubt the weekly Wireless Institute
of Australia broadcasts.

- Amateur Radio Action
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'84 CALLBOOK
The RSGB's 1984 Amateur Radio Call
Book will not be published until early
next year, in order to include the new
licencees who passed the May 1983
Radio Amateurs' Exam. In the past the
book has been published in time for the
annual ARRA Leicester exhibition.

NEW STATION ON 50MHz
GJ4ICD has given up his 50MHz re-
search permit, and it has been allocated
to GU2HML - the first Guernsey stat-
ion to be allowed on this band.

SPACE SHUTTLE SETBACK
The 'Ham in Space' proposal in which
Dr. Owen Garriott W5LFL will take a
2m rig on the Space Shuttle has hit a
snag. NASA is proposing that frequen-
cies above 146MHz be used for the up-
link. Hopefully this will be changed.

VALVE WANTED
Anybody out there kind enough to sell
the Editor a 1207 valve?

lot
ZCI

7i

WIRELESS DAY WASHOUT
Vintage Wireless Day at the Chalkpits
Industrial Museum, Amberley, Sussex
was marked by a shower of hailstones
the size of golfballs which tore into the
exhibitors' stands, and literally broke
the event up.

The annual gathering of steam radio
buffs (the Editor included), attracted
a fair number of people despite a date
clash with HF National Field Day. A
number of stations were operational at
the Amberley venue including the 400W
installation at the permanent vintage
radio section manned by the all amateur
Brownlow family headed by Gerry
G3WMU.

There was plenty to see and buy
until the storm struck. Fortunately, the
permanent museum exhibits, a fascin-
ating collection given to the Industrial
Museum by Ron Ham and David
Rudlam, were not at risk from the freak
weather.

The Industrial Museum is well
worth the £1.40 entrance fee although
a visit to the vintage wireless section is
compulsory for anyone with half an
interest in the subject. It covers both
the civilian and military developments
in radio technology from spark gap
transmitters onwards; the driving force
of military development is particularly
evident. To anyone under the age of
about 35, the exhibition of domestic
radios and televisions is a real eye
opener. How anyone could have tol-
erated these magnificent monstrosities
in their living rooms remains a mystery.

. never been much good at small talk . . . "
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OUTER SPACE COLLISION
DENTS OSCAR 10
The European Space Agency has admit-
ted that its latest Ariane launch went
badly wrong when the rocket crashed
into a satellite which it had just put
into orbit.

Ariane 6 launched both the Euro-
pean Communications Satellite ECS1
and Oscar 10 perfectly. The trouble
came 53 seconds later, when the rocket
squirted unused liquid oxygen fuel into
space. The force of the jet was more
than ESA engineers expected, and it
rammed the rocket into Oscar 10, dama-
ging the 2m aerial and the 'bell housing'
on the kick motor. This could have
caused the motor to burn for too long,
putting the satellite in the wrong orbit.

AMSAT hopes to be able to rescue
the satellite by a second burn of the
motor to put it in the correct orbit. At
the moment the satellite spends much
of the time in the Van Allen radiation
belt, which could shorten its life by bet-
ween two and four years.

The outer space collision - believed
to be the first ever - is extremely em-
barrassing for the ESA. After several
failures, Ariane 6 was widely seen as the
Agency's last chance to prove itself as a
credible alternative to NASA.

The relaunch of MT
after an interval of

over 60 years

'2MT' BACK ON THE AIR
The callsign 'Two Emma Tock', used by
Marconi's original Wireless Telegraph
Company to introduce Britain's first
entertainment broadcasts way back in
the 1920s, was re -launched by members
of the new Marconi Radio Society after
a 60 -year interval. Over 50 club mem-
bers, company and VIP guests gathered
at Marconi Space and Defence Systems'

Stanmore headquarters to witness the
start of a weekend in which the callsign,
with a 'G' in front, was used to contact
over 150 amateur stations around the
world. One of the VIPs present was Eric
Godsmark, Regional Secretary of the
IARU (right of picture). He is seen here
presenting a pennant to George Ben -
bow, Chairman of the Marconi Radio
Society.

Hay Lane.
Braintree.
Essex CM7 657

Tele
phone 10376) 98271111739

24 -Hour Ansaphone Service

reatech LTD
8xTelelectronics

R.F. POWER TRANSISTORS
Many other types evellable

NEW VALVES
Notional, Varian, Mallard, RCA, ITT...

263375 585 SO 1005 648 MRF 221 12.05 680CC 15.00 6AU6A 230
263553 1.50 SD 1006 1.80 MRF 231 9.36 680F 13.30 6AU5GA 4.25
263733 3.20 SD 1012FL 750 MRF 234 13 80 E88CC 4.50 6AW8A 285
263866 1.00 SD 1013 7 50 MRF 237 2 75 El 8OF 8.00 6138 al 0
263926 9.85 SD 1088 23.00 MRF 238 1280 EC91 865 6BA8A 3.40
263927 11.02 SD 1089 25.64 MRF 239 15.00 ECC81 1 19 6886 2.55
294416 0.75 SD 1098 3782 MRF 240 1855 ECC82 1.19 613078 345
294427 1.00 SD 1127 280 MRF 243 2808 ECC83 1.19 6BR8A 380
264440 6.50 SD 1135 842 MRF 245 30.10 ECC88 2.30 6B26 2.50
295016 672 SD 1136 11.80 MRF 247 3400 ECC91 3.75 6CB6A 2.30
265090 1680 SD 1143 8.50 MRF 260 500 ECH81 2.50 6CD6GA 4.65
265109 2.01 SD 1219 11.40 MRF 261 700 EF86 1.35 6CL6 3.40
265179 ass SD 1229FL 7.80 MRF 262 10 40 EL34 2.68 6CW4 6.85
265485 0.62 SD 1272 10.20 MRF 264 1100 EL84 1 00 6066 265
265486 0.66 SD 1272FL 10.20 MRF 314 25.06 K177 6.80 6005 5.50
265589 4.70 SD 1407 22.50 MRF 401 10.84 PC92 400 60068 4.00
2 65590 6.85 SD 1410 19.68 MRF 406 11.83 PCF802 1 60 6EA8 2.50
2 65591 8.90 SD 1412 27.18 MRF 421 31 57 PCL805 1.00 6GK6 246
265635 5.20 SD 1416 30.00 MRF 422 35.52 PL509 4.75 6J4 4 20
2 65636 9.70 SD 1418 26.22 MRF 449A 14 00 PL519 4.75 6J5 4.30
2 65637 11.25 SD 1428 23.00 MRF 450A 11.40 P75008 298 6J6A 4.90
265641 5.35 SD 1429 13.98 MRF 453 13.30 00V02-6 6.1136A 405
265642 790 SD 1444 300 MRF 454A 16.80 /6939 1875 6J56C 500
2 65643 13.00 SO 1488 28.25 MRF 455 13.80 00V03-10 6K6GT 2.75
2 65913 2.10 25C730 3.84 MRF 460 15.78 /6360 9.50 6606 5.60
2 65944 6.90 2SC1165 888 MRF 464 31.57 00V03 -20A 6L06 6.00
2 65945 8.95 2SC1177 18.14 MRF 472 2.50 /6252 6300 6567070 2.75
2 65946 11.40 2SC1306 144 MRF 475 2.40 00V06 -40A 6080 11.00
296080 810 2SC1307 2.34 MRF 476 1.71 /5894 45.00 6146A 7.70
266081 8.75 2SC1678 1.44 MRF 477 10.70 OV03.12 61468 770
2 96082 8.45 2SC1946A 18.54 MRF 515 2.70 /5763 5.80 61595 18.00
296083 8.75 2SC1947 9.24 MRF 604 1.60 UCL 82 1.60 6201 6.30
268084 11.70 2SC1970 2.76 MRF 807 2.20 2D21 2.85 6380 600
296094 800 2SC1971 7.50 MRF 629 410 3828 14.95 6550A 6.70
266095 6.90 25C1972 10.32 MRF 646 26.24 4CX2508 37.10 6688 9.80
266096 8.40 2SC2237 15.00 MRF 648 35 14 4CX350A 69.50 6689 12.24
2 66097 13.30 2SC2538 1.62 MRF 901 258 5U4G8 2.50 68838 7.70

5670 3.40 6973 185
Normally stock items are shipped by return post. 5726 2.40 7360 9.50
We can supply nearly ANY TYPE OF VALVE or RF POWER 5763 4.05 7551 590
TRANSISTOR - ring for quotation 5814A 3.50 7558 9.50

5842 11.20 7591A 180
TERMS. Cash, Poeta! Order or Cheque with order 5965 3.25 7868 3.95

6AH6 4.75 811A 14.75
CREDIT Accounts available subsea to approved references 6..<5 3.55 812A 18.55

8AK6 2.00 813A 60.00
POSTAGE Add 60p to order 6AN5 4.40 866A 15.00

88688 3.20 872A 15 65VAT Al prices are W.:Wry VAT, please acid 15%toor0e, 6A05A 2.15 8298A 4.90

GUARANTEE AN goods and new and to specthcatpn
6856 5.15

8.45
8417
931A

8.206ASTG

18.20
6816 1.35 12AY7 3.75
6AU5GT 480 12BV7A 2.60

WOOD & DOUGLAS
NEW PRODUCTS for the new exhibition season

from our new factory facility

144LIN2513 25W VHF LINEAR -A single stage higher power ver-
sion of our popular 1 44LIN1OB designed for the 2-3W output level
FM or SSB equipments. The board retains the straight through mode
in receive or when the power supply is disconnected and fits neatly
into a small diecast box. Ideal for the FT290.
Price details: £29.95 in kit : £40.25 as an assembled module.
6RX2 6M CONVERTER - You may not be one of the privileged 40
but you can at least listen on this compact high performance conver-
ter for 6M. It allows reception on the 2M band. The board has options
for local oscillator output and r.f. gain adjustment.
Price details: £19.95 in kit : £27.60 as an assembled module.
MPA2 MICROPHONE PRE-AMLIFIER -A buffered output ver-
sion of the MPA 1 . The board will now interface with low input
impedence equipment without degrading the response.
Price details: £3.45 in kit : £5.95 as an assembled module.
TVMODI Ch 36 MODULATOR - An alternative imported UHF
modulators giving adjustable frequency over the range 400 to 600
MHz. This enables system checks at 70 cms or directly into your TV
set in Band IV. The board has video gain and modulation preset
adjustable. The output oscillator runs at 200-300 MHz so it could be
adapted to Band III.
Price details: £6.95 in kit form : E10.15 as an assembled module.

When you purchase one of our products you are guaranteed success
because we offer full back up and servicing on any item no matter
now small. The confidence we have in the product is reflected in the
range available and the low service return rate incurred.
Why not try a kit today?We accept credit cards or written orders direct
to our industrial premises or at rallies and exhibitions throughout the
season. Enjoy your hobby more by building your next rig or
accessory.

UNIT 13
YOUNG INDUSTRIAL ESTATE
ALDERMASTON
READING RG7 4P0.
TELEPHONE: (07356) 5324.
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TALKPOWER:
a guide to speech

processing
Whether it's a pile-up or just random noise that is spoiling reception of your

signal at the far end, there are just two ways to improve your signal. One is to
stick more ERP in the appropriate direction. The other is to use your existing

ERP more effectively. Any other method, such as a change of mode or
frequency, needs the cooperation of the other operator. If he can't hear you, he

can't cooperate with you.
Bandwidth and noise
Any electronic system for recording
or transmitting information, of any
sort, has two fundamental limitations
on it. One is bandwidth, the other is
noise. There is not a lot we can do
about the bandwidth of amateur
speech transmissions; we are stuck
with using about two or three kilohertz
in the case of SSB. As for noise,
whether random, 'white noise' (hiss)
or man-made interference, there are a
number of things that can be done at
the transmitting end to improve the
signal at the receiver output. One way
is to improve the signal-to-noise ratio
of the RF chain, from modulation in
the transmitter to demodulation in the
receiver, by increasing transmitter
power or by building better aerials.

The only other way of sending out
a better signal is to change the speech
waveform, if possible, so that it is more
intelligible for a given peak -to -peak
level. Fortunately, speech has a
number of quirks that allow this to be
done.

Speech waveforms
If, as I imagine most HRT readers

know, you look at a speech waveform
on an oscilloscope one of its most
striking characteristics is the exis-
tence of high -amplitude peaks with
relatively little in between. These
peaks tend to be produced by vowel
sounds, with consonants forming only
brief, low -amplitude transients. But it
is the consonants that carry most of the
information. If the level of the conso-

By
Richard Lamont G4DYA

nants can be boosted, without
increasing the existing peaks, then
the signal will be much easier to
understand at the receiving end.

In fact, the peak -to -average ratio
of speech is typically about 14dB, and
can be as high as 20dB. The
consonants may be 30dB below peak
level. The exact figure depends on the

many factors that make up the sound
of an individual's voice - sex, age,
language, accent, personality, mood
etc. (Even for a given individual the
ratio can vary a lot - people's voices
go up and down a lot in both level and
pitch when they are excited, much
less if they are relaxed.)

As well as being peaky, speech
waveforms can be asymmetrical, with
positive and negative peaks differing
by up to 8dB.

The other important character-
istic of speech is its frequency

Speech before (top trace) and after clipping (lower trace). Note how
the low level transients are boosted in between the large peaks. This
doesn't happen with compression
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spectrum. Although a bandwidth of
2kHz or so is needed for intelligibility,
and about 3kHz for easy recognition
of the speaker, most speech energy -
the vowel sounds - consists of fre-
quency components below 1kHz. It is
the information -carrying, transient,
consonents that need the extra band-
width.

It is possible to improve the intelli-
gibility of speech transmissions by
attenuating the low frequency compo-
nents. This, as we shall see later, also
helps reduce distortions produced by
processing the amplitude of the
speech waveform.

Thus there are two characteristics
of speech - amplitude distribution
and frequency distribution - that can
be altered to improve intelligibility.
Good speech processing uses a
combination of both techniques.

Overmodulation
In practice, any transmitter has

some form of protection against over -
modulation. (At least it should have.)
If the audio level going into the trans-
mitter is too high, then the protection
system will be working continuously,
by either clipping or compressing the
signal. As it is impossible to predict

to peak to, it is inevitable that either
the transmitter will be undermodula-
ted, or the protection system will
occasionally drop the level.

Compression and
clipping, AF & RF
Fig. 1 is the classic textbook

graph comparing the four basic
methods of processing the amplitude

of speech. As it claims to show the
precise improvement in intelligibility
for a given peak -to -peal level, I can
only assume that the graph is based on
trials with tape recordings of speech.
It is only by recording that you can
predict the exact peak level of the
sample of speech that you use for your
experiments.

Real, 'live' speech cannot be pre-
dicted so precisely. You have to either
undermodulate or compress/clip. In
other words, Fig. 1 should be treated
with a king-sized pinch of salt. If AF
compression only produces one
solitary dB of improvement, ie. hardly
any improvement at all, why does
every BBC and IBA medium wave
transmitter use AF compression?

Amplitude processing
There are two basic methods of

>s
"'"'-
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°
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a
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Audio compress ion

compression

5 10 15 20
Peak clipping or compression (dB)

Fig. 1. Theoretical comparison of speech processing techniques often
found in the textbooks

Test set-up used to get the
oscilloscope photo on

opposite page

improving the average -to -peak ratio
of speech - compression and clip-
ping. Both of these methods can be
used in either AF or RF stages in the
transmitter. I will avoid the term
limiting as it means different things to
different people - to the RF minded it
means clipping, to audio buffs it is a
severe form of compression.

Compression is achieved by
using the output level of a stage to
control its gain (see Fig. 2). If the
output is too loud the gain is turned
down. The output of the rectifier
charges up the capacitor in the time
constant circuit, which increases the
control (sidechain) voltage, reducing
the gain of the voltage controlled
amplifier.

It is important that the compressor
can respond to sudden loud peaks
extremely rapidly if a significant
'overload' of the transmitter is to be
avoided. This 'attack' time constant
needs to be around a millisecond or
less. On the other hand, when the
gain is recovering during a pause in
the speech input, it is important that
the gain recovers slowly. If both
attack and 'decay' (recovery) had
very rapid time constants then the
sidechain control voltage would tend
to follow the audio waveform. The
compressor would then act either as
an amplifier with negative feedback,
or as a clipper, depending on the
'threshold'. (The threshold of a com-
pressor is, roughly speaking, the level
at which gain reduction begins.)

A fast attack and slow decay
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Audio input
Voltage

controlled
amplit ler

DC control
voltage

DC

amplif ler

Full
wave

rectifier

Rectified
audio

DC control
voltage

Side chain

Fig. 2. Block diagram of AF compressor

Time
constant
circuit

Audio output

characteristic can be achieved by
charging the time constant capacitor
from a low impedance source, and
loading it with a high impedance
(hence the DC amplifier in Fig. 2).
One way of doing this is shown in Fig.
3. TR1 is a phase splitter stage that
drives emitter followers TR2 and TR3
with audio signals that are equal in
amplitude and opposite in phase.
These antiphase signals, after having
their DC components matched by R7,
8, 9 and 10, and C3 and C4, are
rectified by D1 and D2. The DC output
is used to charge C5. The source
impedance is merely the (low) output
impedance of the emitter followers,
C3/4 and D1/2. This source
impedance, when multiplied by the
value of C5, gives the attack time
constant. Assuming a very high input
impedance for the DC amplifier, the
decay time constant is the product of
C5 and R11. As a rough guide, a
decay time constant of, say, 200mS is
about right for speech. (The IBA uses
a time constant of about 500mS for
medium wave commercial radio -
this is a compromise between ideal
figures for speech and music. More
sophisticated broadcast compressors
use a dual time contant that boosts the
average level, prevents overloads
and at the same time preserves the

OK L011

R in II
El I n

LO

contrast between loud and soft
passages of music!)

Compression can also be done in
the RF stages. In this case, the DC
control signal is derived from the PA.
When it is on the point of being over-
driven, the output valves (sorry, yes,
valves!) will begin to draw grid
current. This will make the grid go
negative. This voltage, suitably
filtered, can be used to reduce the
gain of earlier stages. Such RF com-
pression is normally termed
Automatic Level Control, ALC.

The great problem with compres-
sion, whether it is done at AF or RF, is
that it cannot follow the speech wave-
form rapidly enough to boost conso-

nants much. It does, however, make
sure that the transmitter is fully
modulated on speech peaks.

Audio clipping
Audio clipping is just a question

of amplifying the whole signal and
then lopping off any bits that are too
big. See Fig. 4. By comparing (a) and
(c), it is clear that although the loud
peaks have been savaged unmerci-
fully, the low-level, transient sounds
are a lot stronger. Note that although
the signal has been amplified by a fac-
tor of two (6dB), the peak level of the
clipped signal is the same as the peak
level of the input signal. Thus there is
6dB of clipping.

AF clipping does produce severe
harmonic distortion, but there are a
number of ways of alleviating the
damage. Firstly, by making sure that
the clipping is symmetrical - ie. both
positive and negative peaks are
clipped to the same level - only odd
harmonics will be generated.
Secondly, careful audio filtering at
both the input and the output will
reduce the distortion products -
more of this later.

6dB of clipping is not a lot. The
Voice of America, for example, uses
9dB on its HF broadcasts. The clip-
ping is obvious but not objectionable.
Amateur stations tend to use still
higher clipping levels without
problems.

AF input from CI

voltoge
controlled ornplther

v.

R5 R62 Rt.

Fig. 3. Circuit for achieving fast attack and slow decay characteristic
in AF compressors

Soda than control voltage
to NO input impedance
DC amplifier

The

PROCESSING I dBs

6 12 18 24 30 TONE

111111111
DA1 CNSM3 - AUTCRVIAT1C q.F. SPEECH PRocessopt

latest

OFF 0

RF clipper from Datong. This one
features automatic

control of the
level going

into the
clipping stage
- as does Dave
Howes' design

in the next
article

3
SPEECH
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Fig. 4. Effect of AF clipping on
speech waveform

As well as harmonic distortion,
there is intermodulation distortion
produced whenever two or more
signals of different frequencies are
passed through a non-linear stage.
Sometimes in -band components can
be generated from intermodulation
between an in -band and an out -of -
band component, or from two out -of -
band components. For example, an
8kHz and a 6kHz signal could mix to
produce a 2kHz intermodulation pro-
duct. This is one reason for filtering
the input as well as the output.

Filtering
The harmonics produced by

audio clipping must be filtered out
before modulation, or they will
produce sidebands a rather naughty
way from the carrier. A great deal of
care is needed with the design of a
suitable low pass filter to make sure it
does not introduce excessive ringing
on the waveform, otherwise the
intended peak level will be exceeded.
For more information on the transient,
step response of low pass filters see
references (1) or (2).

When designing low-pass filters
for an outboard speech processor,
bear in mind the existing transmitter
filters.

As far as the input of the clipper is
concerned, the usual trick is to have a
high pass filter with a gentle slope of
6dB/octave, and a cut-off frequency
( - 3dB point) of about 1kHz. This has
a number of effects. First, it reduces
the level of the vowel sounds, which as
well as being high in amplitude tend

to be low in frequency. Second, the
harmonic distortion produced by
clipping these sounds is also reduced
considerably.

The best filter response depends
on the operator's voice, the frequency
response of the microphone and the
existing response tailoring in the
transmitter.

RF clipping
In the early seventies there was a

great deal of excitement about RF
clipping. This is doen by clipping an
SSB waveform instead of raw audio.
The advantage of this is that the
harmonics produced by the clipping
process will be out of the wanted
channel, and can be filtered out
easily. Fig. 5 is a block diagram of
such an arrangement. RF clipping
can take the form of an outboard
speech processor, that converts audio
to SSB, clips it, then turns it back into
audio. Alternatively, in SSB trans-
mitters, the clipping can be carried
out in the IF stages, where there is an
SSB signal ready to be clipped. Many
modern rigs do this anyway.

RF clipping does get round the
problem of the in -channel harmonics
that beset AF clippers. They do, how-
ever, suffer from exactly the same
intermodulation distortion produced
when two or more different frequen-
cies are clipped simultaneously.
Also, bandpass or any other filtering
will affect the shape of the precisely
clipped flat top of the waveform. Thus
the only advantage of RF clipping
over AF clipping is the ability to
remove harmonic distortion com-
pletely. As we've already seen,
tailoring the response of the signal
before clipping can do a great deal to
solve this problem at much less com-
plexity than RF clipping. You pays
your money and takes your choice.

AF clipping is perhaps not so
good for SSB, because the squared -

off waveform tends to produce a
rather peaky SSB envelope. This
effect can be offset to a large extent
by the LF role -off filter at the input.

Duty cycle
Any effective method of speech

processing will, as intended, increase
the average -to -peak ratio of the trans-
mitted signal. It is important that the
ratio - known as the duty cycle - is
not more than the transmitter can
handle. Some transmitters, especially
those with PAs that use line output
valves, are simply not man enough for
the job. They will get very hot and
therefore unreliable. Valve life will be
greatly reduced. Most modern rigs
have quite adequate speech process-
ing in them anyway, and additional
processing can do more harm than
good. The most important thing is to
avoid overdriving the rig - speech
processors tend to have plenty of
spare gain in them - as this will not
increase your power output, except
by adding distortion, which may be
out of channel. Also, excessive gain
will increase background noise and
shack reverberation, thus spoiling
intelligibility.

Many older rigs, and the simpler
rigs, do not have any speech pro-
cessing. In that case then an outboard
processor can be a great help. If you
want the ultimate then build/buy an
RF clipper. If you want something that
is a lot cheaper and simpler, that you
can build yourself, yet very nearly as
good as an RF clipper, you can do
little better than read Dave Howes'
article in the next few pages.

REFERENCES

(1) D.C. Hamill, Transient response
of audio filters, Wireless World,
vol. 87, p.59-64, August 1981.

(2) F.F. Kuo, Network analysis and
synthesis, 2nd edition, Wiley,
1966.
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Fig. 5. Block diagram of RF clipper

HAM RADIO TODAY SEPTEMBER 1983 13



Automatic
audio processor
If you were to examine undistorted
human speech with an oscilloscope,
you would notice that the peak level
of energy in the voice is very much
greater than the average level. The
ratio of peak to average level varies
from person to person, but research
work points to a value of around
14dB as being typical. This variation
of amplitude of the human voice
helps us to be expressive with our
speech and adds some individuality
to the speaker, but nature has not
optimised our vocal chords for com-
munication under low-level, or
noisy, radio conditions. It is easy to
see that with a weak SSB signal
being received on a communica-
tions receiver, the peaks of speech
could be above the background
noise level and the average speech

By Dave Howes G4KQH
Most amateurs from

time to time wish they
could put out a

stronger, punchier
signal, often when

having failed to work
some exotic DX after
hours of trying. Their
thoughts often turn to
big linear amplifiers,
but there is a much

cheaper way of adding
extra punch to your

signal.

level below the noise, and therefore
inaudible. As a large amount of the
information is carried in the lower
level sounds, this signal would be
difficult to copy. To effect an im-
provement, we could amplify the
total transmitter power to overcome
the noise level at the receiving end
- but this is expensive and could
lead to TVI problems. Now if we
could raise the level of the quieter
vocal sounds nearer to the level of
the peak amplitude, our weak signal
would have more energy above the
noise level, and we could copy it a
lot more easily. So without transmit-
ting any higher peak power we
could, with the aid of a suitable box
of tricks, transmit a signal that is ef-
fectively stronger than before. The
piece of equipment described here
sets out to achieve this.

A device that modifies speech to
make it more intelligible under dif-
ficult radio conditions is usually
referred to as a speech processor.
There are different methods of
speech processing, but basically
they fall into two camps, com-
pressors and clippers. Compressers
are simply a type of automatic
volume control that keeps the
transmitter fully modulated for a
larger proportion of the time. A
clipper does what its name implies
and clips off the peaks, leaving a
signal that has a much smaller ratio
of peak to average level. The pro-
cessor described here combines
both techniques, along with some
frequency response tailoring and
filtering, to give a really punchy
signal with a useful increase in in-
telligibility under difficult signal
conditions, and let's face it, the
weak signal QSOs are often the most
interesting ones. The Automatic
Speech Processor described here
really can make the difference that
enables your signal to get through.

Features

The processor is automatic in
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Fig. 1 Circuit diagram.

two senses: the first being that it
automatically adjusts its gain to suit
your speech level and distance from
the microphone, so giving a cons-
tant clipping level irrespective of
whether you shout or whisper. The
second automatic feature is the
on/off switching, whereby the unit
consumes virtually zero power until
the PTT button on the microphone is
pressed. This enables the unit to be
battery powered if you wish, while
reducing the possibility of it being
left on and draining that expensive
battery.

It is designed to accept high or
low impedance microphones by the
simple addition or removal of one
wire link on the PCB. The pre -amp
gain can be raised by approximately
10dB, in a similar manner, in case
you wish to use a low output
microphone.

The output level is adjusted by
a preset resistor and should drive
most rigs without any problem. If a
higher output level is required, then
up to approximately 3 volts peak -to -
peak is available by simply chang-
ing one resistor. In fact I use this cir-
cuit to modulate my homebrew 2m
FM rig. By a change of R29, I use

the output to drive the modulating
varactor diode directly.

Four switch -selectable clipping
levels are provided, increasing from
just very slight clipping up to max-
imum in approximately 6dB steps.
The unit could not be simpler to set
up, you only have to adjust RV1 to
give the correct drive level to your
rig. There are no other adjustments
to make. In operation, you simply
switch in the amount of clipping you
require, push the PTT and speak in-
to the microphone, the rest is done
automatically.

Circuit description

To keep down the size of the unit
and make for easy, repeatable, con-
struction, the processor uses three
integrated circuits and only three
discreet transistors (Fig. 1). IC 1, a
TL071 FET-input low noise opamp,
is the microphone input stage and
has a gain of approximately 10dB if
link LK3 is omitted. With LK3 in
place the gain is unity and the IC
simply acts as an impedance mat-
ching device. The input to IC 1 is
filtered to remove any RF that might
make its way down the microphone

lead, by a ferrite bead, Cl, R7 and
C3. The 11071 is pin -compatible
with the popular 741 opamp but it is
far superior in terms of noise and
slew rate performance. The extra
expense is well worthwhile in many
applications. The output of ICI is
fed via R5 and C7 to the input of
IC2. IC2 is a Plessey SL6270
'VOGAD' chip (VOGAD stands for
Voice Operated Gain Adjusting
Device), and is the simplest way I
know of achieving 60dB of audio
AGC. C6 determines the high fre-
quency roll -off whilst R10 and C9
set the AGC recovery time -
constant. This chip is relatively ex-
pensive, but is well worth it in terms
of simplicity and reliability of opera-
tion, compared with 'discreet' cir-
cuitry. The output of IC2 should re-
main at about a constant 90mV RMS
for all input speech levels. This con-
stant amplitude signal is then ap-
plied to the input of a common emit-
ter amplifier which uses part of IC3,
a CA3046 transistor array. The
CA3046 contains five well matched
transistors in one dual -in -line
package. C10 is switched in to
bypass one or more of this
amplifier's emitter resistors, which
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sets the audio gain of the stage. It is
this switchable gain that determines
the level delivered to the balanced
clipping stage, and therefore the
amount of clipping introduced. The
output of the clipper (pin 5 of IC3) is
then fed to an active lowpass filter,
that rolls off at approximately 18dB
per octave. This removes much of
the harmonic energy introduced by
the clipper. By using a balanced
clipping stage, even order har-
monics are kept to a low level.
Coupled with the good filter
characteristics this gives an audio
response that many stations have
complimented over the air as being
very clean and punchy.

The output level from the filter
is adjusted by varying RV1 and this
is fed via the output attenuator, R29
and R32, to the microphone socket
of your rig.

Battery saving

TR I, a BC237, serves two func-
tions. First, it acts as a voltage
regulator in conjunction with a
Zener diode Dl. Second, it acts as
an on/off switch in conjunction with
TR2. It might be of interest if I go in-
to the operation of this stage a little
further as it makes a useful battery
saving device, and I have not
previously seen a similar circuit in
print anywhere.

The operation of TR1 with D1 as
a voltage regulator is quite conven-
tional and has been seen in many

... you're lifting the squelch here ... "

"'I--END-ON VIEW
OF WOOD

WOOD

CHANNEL TO TAKE BODY
OF RESISTOR OR DIODE

COMPONENT REQUIRING
ITS LEADS BENT

Fig. 2 Component lead bending tool.

designs. However, in this case the
bias current is not simply fed via one
resistor (R23), but also via a PNP
transistor, TR2 in series with the
resistor. R22 serves to bias TR2 off
unless the PTT line is earthed. When
the PTT line is earthed TR2 turns on
and bias current flows to TR1 and
DI, so switching on the regulated
voltage for the processor. When the
PTT line rises in voltage because the
button on the microphone has been
released, TR2 turns off, this in turn
cuts the bias to TR1 and D1, R24 now
keeps TR I turned off.

The current drawn by this cir-
cuit in the off condition is smaller
than I can detect with a 50
microamp meter, so a battery should
last a long time. There is a snag
however! If you leave this circuit
connected to the PTT line of your
rig, when you turn the rig off, the
PTT line goes low and the processor
switches on - net result a flat bat-
tery. However the simple additon of
a diode in series with the PTT lead to
the rig will cure this. Most rigs will
tolerate a germanium diode in series
with their PTT input without any
problems. If there is any complica-
tion with your particular set, you
can always fit a conventional on/off
switch instead and forget the extra
diode.

Construction

The speech processor can be
bought in kit form from C.M. Howes

Communications at the address
given at the end of the article, or
you could gather all the parts
together yourself. The Howes kit
contains all the board mounted com-
ponents, a set of instructions, and a
glass -fibre PCB which is drilled and
tinned, and has the component loca-
tions screen printed on tie compo-
nent side for easy assembly. You
could of course make your own PCB
or wire the processor up on
Veroboard. The latter method is
fairly straightforward, but I find that
things built on a PCB are more like-
ly to work first time.

To assist in making assembly of
the kit as neat and simple as possi-
ble, all the resistors require the
same lead lengths. If you do not
have a component lead bending tool
in your tool -box, you may like to
make a simple one as shown in Fig.
2. This tool helps make for neat
assembly, but the kit will work just
as well if you bend all the leads by
hand! D1 and D2 require to have
their leads bent at the same spacing
as the resistors and can be treated in
the same way.

I suggest fitting the resistors in
the PCB first, then the capacitors,
and finally the semiconductors. The
layout is shown in Fig. 3. There are
two links on the board to select gain
and input impedance. There are
easily made by using a couple of off -

cut component leads when you have
finished fitting the other parts.

The kit instructions include the
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Table 1: Component list

RI 1k2
R2 100k
R3 22k
R4
R5
R6
R7
R8
R9
R10
1111

R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23

470R
100R
100k
470R
22k
100k
1M5
22k
33k
22k
10k
22k
10k
100k
47k
150R
150R
47k
10k
1k2

R24 10k
R25 1k2
R26 56k
R27 330R
R28 470R
R29 47k
R30 4k7
R31 22k
R32 470R
R33 56k
R34 56k

All resistors are 0.25W 5%

RV1 4k7 preset

Cl 100p ceramic 63V
C2 100n mylar 100V
C3 100p ceramic 63V
C4 22u electrolytic 25V
C5 lu electrolytic 63V
C6 4n7 mylar 100V
C7 lu electrolytic 63V
C8 22u electrolytic 25V
C9 22u electrolytic 25V

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20

lu electrolytic 63V
lu electrolytic 63V
100n mylar 100V
100n mylar 100V
100n mylar 100V
100n mylar 100V
In ceramic 63V
In ceramic 63V
In ceramic 63V
10n mylar 100V
220p ceramic 63V

Tolerance of all non electrolytic
caps is 10% or better.

DI BZX79 6V8
D2 1N4148

TR1 BC237
TR2 BC307
TR3 BC307

IC1 TL071
IC2 SL6270
IC3 CA3046

colour codes for each resistor, and
identification details for all the other
components, so that you do not need
to have had any previous ex-
perience of construction to end up
with a working speech processor.

When you have installed all the

parts in the board, examine your
handy -work under a good light and
resolder any joints that look doubt-
ful. It is a good idea to hold the PCB
up to a bright light so that you are
looking at the wiring side of the
board, the light shining through the

board so that the printed tracks are
in silhouette. Check for any solder
splashes or whiskers that may be
shorting out the wiring. If there are
any shorts, simply remove them with
a hot soldering iron, or if they are
small, scrape them away with the

Fig. 3 Printed circuit board.
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blade of a small screwdriver.
If you have put all the com-

ponents in correctly, and have
soldered them well, the unit is
almost certain to work, and you can
turn your attention to installing the
PCB module either in your rig or in
a separate case. It is important to
screen the PCB in a metal box. A
plastic case may look smart, but it is
not suitable for this application, as
RF will probably find its way in and
upset the operation of the unit. You
can make a very presentable
enclosure with an easily obtained
diecast box, a drop of ordinary
household paint, and some dry
transfer lettering. White letters on
dark grey paint will match most rigs
nicely. A word of advice though, do
not squeeze the PCB into the
smallest possible box. You will find
that the microphone cable will tend
to pull a light weight box across the
operating desk. A reasonable size
box with stick -on rubber feet on the
bottom will tend to stay where you
put it.

Connect up the PCB as shown in
Fig. 4. Note the extra ferrite beads
on the microphone socket to help
keep RF out, and the 0A91 diode in
the PTT lead as mentioned earlier.
The extra ferrite beads and the
diode are included in the C.M.

Howes Communications kit.
You will have to refer to your

rig's handbook for the correct
microphone connections for your
particular set. The ones shown in the
diagram are only an example. When
you have double checked the wir-
ing, it is time to switch -on.

Testing and operating

The unit is suitable for use with
FM, AM, and SSB rigs, but it is
easier to set up the output level with
it connected to an SSB rig.

With your SSB transmitter on a
dummy load, connect the processor
to the mic socket, plug a
microphone into the processor, and
make very sure you connect the bat-
tery or power supply the right way
round. Failure to this could well
result in a heavy heart and a light
wallet, due to the early demise of the
semiconductors. Set the unit to
minimum clipping, and with the
rig's mic gain control in its normal
position, adjust RV1 to give a small
indication on the ALC meter. Now
back off RV1 so that the rig's ALC
falls to zero. Your speech processor
is now aligned. Do not run your rig
with bags of ALC when using a
speech processor - you will get no
extra power in the wanted sideband,

only more power in the unwanted in-
termodulation products! Monitor
your rig's output power, and check
that the average power level in-
creases as you increase the amount
of clipping . If all is well, call a
trusted local for an audio report,
just to make sure nothing is amiss -
remember, using large amounts of
clipping on local QSOs tends to be
fatiguing for the listener, and the
test of your processor's effectiveness
will come when working under noisy
or weak signal conditions. You
should find that this little processor
will enable you to work further for a
lot less money than that big linear
you were dreaming of! If you had
the linear as well though, now that's
a thought

Kits

A kit of parts to build the
automatic speech processor is
available from C M Howes Com-
munications, 139 Highview, Vigo,
Meopham, Kent DA 13 OUT. The kit,
called the AP3 includes a drilled
and tinned PCB and all board
mounted components. The price is
£14.80 plus 50p for post
and packing per order. Delivery
should be about one week, but may
increase if demand is very high. 

MIC SOCKET

^1111111111111"

AP3 PCB

I/P

O
1 POLE, 4 WAY SWITCH

(CLIPPING)

+ve
E

PTT
0/

E

Fig. 4 Connections to processor board. Extra ferrite beads should be fitted
to the microphone socket.

0A91

BATTERY

PLUG TO
Tx
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PROJECT OMEGA VFO/LO
Full circuits, constructional details
and artwork for the module that's
at the heart of the Omega all band
HF transceiver project.

The Omega VFO/LO offers sens-

ational performance on all the HF

bands 1.8 through to 29.7MHz. Can
be used with other SSB/CW IF systems
to offer all band operation with PW
Helford, G3ZVC and G4CLF boards,
and the latest Radcom transceiver
by G3OGQ.

NEXT
MONTH

DATONG NOTCH FILTER
Datong claims that its new box can
rid the world of tuner uppers, whistles
and heterodynes almost before they
occur.., without affecting the intel-
ligibility of wanted signals. True or
false?

MUTEK WITH ICOM OK?
Most people agree that the Icom 251
can do with a hotted up front end.
Mutek provides a customised board
but is it worth the money? Find out
in our next issue.

PLUS

Go DF hunting on 2m How to direction find How to organise a DF hunt How to build a simple DF receiver

ALL THIS IN THE OCTOBER ISSUE OF HAM RADIO TODAY. ORDER NOW FROM YOUR NEWSAGENT
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Aerials for
DX working

By Sant Kharbanda
C.Eng, FIERE, FSCTE,

G2PU

During the years of
maximum sunspot
activity, interest in

working DX on the 7, 3.5
and 1.8MHz bands tends
to wane because of the
favourable propagation

conditions on the higher
bands. We are now

approaching the trough
of the 11 -year cycle, so

once again we are
seeing an increase in
activity on the lower

bands.

The widespread availability of
commercial transceivers and com-
paratively inexpensive 14/21MHz
beam aerials has resulted in little skill
being required to set up an amateur
station which provides excellent DX
communication from all but very poor
locations. Obviously the fellow who is
fortunate enough to have an unob-
structed view of the horizon at all
points of the compass, coupled with
good electrical ground character-
istics, is going to get better and more
consistent DX results than someone
surrounded by hills.

Nevertheless there has been a
gradual erosion of signal strength
differential between the best amateur
stations and the 'average' over the
past two decades as far as operation
on the 14, 21 and 28MHz bands is
concerned.

This degree of uniformity of DX
results does not appear to exist so
markedly on the 1.8, 3.5 and 7MHz

bands because all but a small
percentage of the amateur fraternity
are compelled to use aerials, the
performance of which falls far short of
that which they can obtain on the
14/21/28MHz bands using one of the
popular Yagi or Quad aerials.

Low angle radiation

It is well known that a low angle of
radiation is needed for long range
communication on the HF bands; also
that aerials consisting of one or more
half -wave elements should be
elevated at least one half -wavelength
above ground to avoid wasting power
at high angles.

For this reason the popular
14/21/28MHz beams are frequently
erected at a height of 10m or more.
Indeed the availability of modestly
priced masts and towers allowing a
lightweight tri-bander to be elevated
to a height of about 20m has resulted
in a significant proportion of serious
DXers having an aerial arrangement
of no mean capability.

Table 1 shows the angle of
elevation of the lowest lobe (where
more than one exists) of a horizontal
dipole for heights of 10m and 20m
above reasonably flat and good
conducting soil in a direction at right
angles to the axis of the dipole.

Band Angle of radiation
(MHz)

28
21

14

7

Height=lOm

14.

20'
30
90'

Height =20m

8'
10'
14
30'

Table 1

Clearly, given that the average
amateur is severely limited with
regard to height of the aerial above
ground, the DX capabilities of a
horizontal aerial deteriorate as the
frequency is reduced.

The use of a multi -element
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horizontal Yagi aerial at the same
height does not in itself reduce the
angle of radiation but concentrates
more energy in the lower lobes at the
expense of reduced radiation in any
higher angle lobes. Additionally the
beam widths of the lobes are reduced.

Having refreshed our memory
regarding some of the elementary
fundamentals which have been amply
documented in manuals dealing with
HF aerials let us examine the
requirements in particular for
7/3.5/1.8MHz aerials.

Unfortunately we are now
confronted by sets of dimensions of
frightening proportions if we try to
scale up what we do on the higher
bands. The writer has seen one or two
full size 7MHz Yagi beams and one
almost full size 3.8MHz rotary beam.
Needless to say problems of cost, local
authority and neighbourhood re-
lations rule out such ambitious
projects for all but a tiny proportion of
the amateur fraternity.

Back to reality

After day -dreaming about
3 -element 3.5MHz Yagis at heights of
40m or more we come back to reality
and settle for something far less
spectacular. A good starting point in
our deliberations is the fact that a
horizontal dipole at a quarter -
wavelength or less above ground is an
excellent high angle radiator, which
is good for short skip contacts but
pretty poor for consistent DX working.

Over flat ground we need a height
of a half -wavelength to achieve an
angle of radiation of 30° which after
all is not low. This means a height of
20m for 7MHz, 40m for 3.5MHz and
80m for 1.8MHz. Whilst no doubt
heights of about 20m are reasonably
practicable for a good number of
amateurs, heights of 40m and above
are not easy to obtain except in special
circumstances.

To get the aerial problem for the
lower amateur bands in perspective
we should reflect that a typical
3.5MHz horizontal dipole erected at a
height of 16m is equivalent to a 14MHz
dipole at a height of only 4m. Few
amateurs would use such an
arrangement for DX.

From the foregoing it is easy to
understand why the vast majority of
amateurs have to settle for a
compromise aerial for DX working on
the lower frequency bands. Clearly
the problem becomes harder to solve
the lower the frequency and we need

to look at the three bands 7, 3.5MHz
and 1.8MHz separately.

7MHz

This is a difficult band for the
telephony operator because he
suffers more than a CW operator from
saturation strength commercial
signals. Moroever a CW enthusiast
needs only to cover a very narrow
frequency band but the telephony
operator needs to receive from 7.04 to
7.30MHz even though in Europe he
may not transmit above 7.10MHz. The
writer remembers well the 7.0 -

7.3MHz band of the early Thirties
when simple aerials and low power
yielded worldwide contacts and it was
a sheer joy to operate. Nowadays
receiving a weak DX SSB signal on the
skirt of a 100kW broadcasting station
may be a tribute to modern receiver
design as well as to the directional
discrimination of the aerial in use, but
it hardly makes for comfortable
listening!

Without doubt the relatively few
amateurs who have the resources and
environmental conditions to erect a
7MHz rotary beam have a great
advantage over less fortunate
amateurs due to the appalling level of
interference on this band. Positioning
the beam to minimise the interference
is usually more important than getting
the maximum signal from the DX
station it is desired to receive.

Size reduction

Constructional details of 7MHz
rotary beams are outside the scope of
this article. However several designs
have been published (eg references
1, 2 and 3) and they have laid
emphasis on shortened elements in an
endeavour to keep the overall size to
manageable proportions. Size re-
duction is achieved by inductive or
capacitive loading or both (Fig. 1).
An unfortunate practical result is
narrower bandwidth and increased
resistive losses. The author prefers
capacitive loading rather than the use
of inductors although, in practice,
capacitive loading restricts the
degree of size reduction which can
conveniently be achieved. It should
also be remembered that both gain
and directivity will be inferior to that
of a full size array possessing a similar
number of elements, and a good
impedance match may only be
achieved over a very narrow
bandwidth.

A

D

Loading inductor

B-100000
c -rUTP----r6TED-

Capacity hat

E 0 0 0 0-0 \--)K

A Normal full size >'12 element
B Centre inductance loading
C Ott -centre loading
 Capacity hat loading
E Combination of capacity and inductance loading

Fig. 1. Shortened half -wave
resonant elements.

What are the non -rotatable wire
alternatives? Of course these are
many including the dipole, inverted
'V' dipole, long wires, verticals,
slopers and loops or combinations of
such radiators. If we assume that the
average amateur has somewhat
restricted real estate we can eliminate
thoughts of long wires, Vee beams
and rhombics especially if it is desired
to cover a number of different
directions. High dipoles and inverted
'V' dipoles can give a good account of
themselves if erected at least 20m
above ground although even at this
height short skip signals are a
problem on receive. Horizontally
polarised full wave loops suffer from
similar limitations.

Verticals

Vertically polarised aerials, in
general, provide better low angle
characteristics for DX operation. The
vertical half -wave is a little awkward
to feed and although theoretically it
yields some 3dB more signal at low
angles compared with a vertical
quarter wave, nevertheless a good
deal of the radiation from the lower
part of the 1/2)k vertical may be
absorbed by obstructions surround-
ing the aerial. It has been the author's
experience that a 1/4A ground plane
aerial using elevated radials will often
outperform a 1/2),vertical. The radials
can slope downwards at about 45° so
that they can be conveniently an-
chored to short posts or trees. See Fig.
2. This also has the effect of raising the
driving point impedance and provide
a reasonable match to 50/52ohm co-
ax. Four ground plane radials are
commonly used although the author
has used from three to eight radials
without noticing any dramatic change
in performance.

A wooden mast is strongly recom-
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Bamboo extension

Metal sleeve to join
two bamboos

Pulley

Halyard

Bamboo extension

Fig. 2. Using a wooden mast to
support an elevated quarter -
wave vertical

mended and the top of the aerial can
be anchored to a strong bamboo
extension drawn up by a halyard
attached to the top of the wooden
mast. The writer uses two 5m
bamboo's inserted into a 2m long
aluminium tube to give an effective

length of the bamboo section of some
10m. The centre of this is attached
tothe halyard and the bottom end
pulled vertically downwards by a suit-
able rope. Hence the top of the
bamboo projects some 5m above the
top of the main wooden mast.

A variant of the evergreen 1/4

ground plane is the 0.32 ground
plane, shown in Fig. 3. The feed point
then becomes reactive and so it is
necessary to feed the base via a series
capacitor of approximately
100-150pF. A 200 or 250pF max air -

spaced variable can be used enclosed
in a water -tight plastic box. In this
case 75ohm co -ax should be used and
the capacitor adjusted (with the aerial
lowered for the capacitor to be within
reach) until the VSWR is at a
minimum at the operating frequency.
Raising the aerial to full height has
little effect on the optimum setting of
the capacitor and an excellent match
should be maintained. This extended
version of the ground plane aerial
provides marginally better low angle
performance than its shorter brother.

The omni-directional character -

Rope

032X

X/4 radial

X/4
radial

Adjustable air spaced
capacitor

X/4 radial

X14 radial

Rope

/ Rope \Rope

Fig. 3.A 0.32 wavelength vertical
matches 50ohm cable when the
reactance is tuned out by a
series capacitor.

istic (in azimuth) of the vertical aerial
is both a strength and a weakness. It is
fine from the point of view that every
direction can be covered without
adjustment - it is bad at discrimi-
nating against unwanted signals
(except, of course, short skip signals
which will be weaker than on a hori-
zontal dipole or inverted 'V').

Directivity
Adding a director and/or a

reflector is perfectly feasible but then
one is restricted to a single direction.
It is also possible to erect a circle of

As Sant Kharbanda's qualifications and callsign show, he's no newcomer to radio. As recently retired
Chairman of Labgear, he has been working at the other end of the spectrum - on aerials and receivers for
home reception of satellite TV. He was clear winner of the ARRL International Phone Contest over 10 con-
secutive years from 1947 to 1956. He has been a radio amateur since 1936.
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directors (or reflectors) around the
axis of the vertical radiator and
electrically select the one(s) required
for the direction needed. However the
practical difficulties soon become as
complicated as building a shortened
7MHz rotary beam and if the objective
is toconstruct a simple and
inexpensive aerial the project may
become self defeating! An alternative
approach to a switchable directivity
vertical array is described in
reference 4.

A worthwhile increase in gain
(3-4dB) may be achieved by erecting
a second similar ground plane aerial
and feeding both simultaneously. See
Fig. 4. A spacing of about 5/8 will
achieve maximum broadside gain
when the aerials may be fed in phase
by parallelling the two feeders which
should be of equal length. Alter-
natively a close spaced (eg '/8- 1/4) end
fire arrangement can be tried for
directivity through the plane of the
two vertical elements. In this case
antiphase connection will result in a
bi-directional pattern. A phase shifter
or delay line is required for undirec-
tional operation (reference 5).

To be continued

X/2 _5/8A

Spacing

>V4 radials

3/4 X

(electrical)
750 co- ax

750 co -ax
any length

3/4X
(electrical)
750 co -ax

X/4 radials

Fig. 4. Phased quarter -wave ground plane aerials - for bi-
directional broadside radiation
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HIGH PERFORMANCE KITS VHF to HF TRANSVERTER
Work the world with a VHF handitalkie

HF TRANSCEIVER

Are you building Project Omega yet???

The initial response totally overwhelmed us so we apologise for the delays in sup-
plying kits, but it's worth waiting for with our initial tests on the finalised modules
very encouraging. Remember. Omega can build any combination of facilities from
a single band receiver only to a full 9 band SSB/CW/FM/AM Transceiver.

The October issue (published September) sees Omega as a complete 9 band
SSB/CW receiver with the publication of the VFO and digital readout plus receive
only SSB adaptor. November will see the 5 watt PA/filters and switching units to
complete the ORP 9 band CW Transceiver. Next comes the Tx/Rx SSB adaptor in
December, followed by the remaining units (ORO PA. FM adaptor etc). Other add-
ons will include a 2 metre Unit (usable with any HF rig) and in -line SWR
Bridge.

Kits available so far:

Main CIFPU unit (i.f.)
Active Filter (SSB/CW)
Preselector
Notch Filter

Then. VFO Unit

Digital LCD Readout
Rx only SSB Adaptor

£69.50 (July HRT) (pcb only £8.50)
£15.45 (July HRT) (pcb only £2.20)
01.00 iAug HAT) (Pair pcb's
£11.20 (Aug HRT) £2.80)

£64.00 (Oct HRT) (Pair pcb's £7.901
plus crystals @ £5.00 ea or £40 set of 10.
£31.00 (Oct HAT)

£6.20 (Oct HRT)

Watch these ads for the rest of the modules. Each kit is available just after publica-
tion of the relevant issue, and includes a copy of the article.

We have a mailing list for all actual or potential builders (ask to be put on if you are
interested). This will carry latest info/mods. plus quick notification of any errors in
the articles). Once the ORP PA is published. we shall also be starting an Omega
Net on HF.

Published in the August issue of HRT, this looks like being a real winner. If you
can't afford Omega, trythis way of getting on HF using your expensive VHF Mul-
timode Transceiver or SSB handheld. Whatever your VHF rig does on 2 metres,
it will now do on HF!

G4DHF's design gives you the capability of Rx/Tx operation on 20, 15 and 10
metres using one neat little unit into which you just plug the VHF rig. With a
minimum of 2 watts (typically 3 watts) output at HF and driveable by any VHF rig,
the unit is ideal for portable/mobile work ora ORP base station (or drive a linear).
direct kHz frequency translation off your VHF dial. Our kit for this project comes
with both drilled pcb's, all for £61.00. The crystals(one per band) are extra -get
them from OSL Ltd (see last month's Ad or the article for details),

HAVE YOU BUILT THE DSB80 YET? Over 200 of these little transceivers
sold - see previous ads for more details. 80 or 160 Meter version now avail-
able as kits Both at £37.45 inc for full pcb kit with reduction drive. VFO
capacitor etc.

2 METRE FM RECEIVER - our popular kit costs ONLY £30.65 including S20
crystal. 6 channel max. <0.2V sensitivity. Helical RF filter, 10.7MHz roofing
filter. 455kHz ceramic filter. Prewound inductors. +12v dc operation.
CAPACITY ADD-ON UNIT (Sept 82/May 83 RadCom) - very popular unit for
turning your DFM into a Digital Capacitance meter. Kit with case only
£1365 inc.
VHF PRESCALER - lots of these sold at only £5.49 inc for the kit including
case! Divide by 10 to 150MHz (usually 200MHz) + 12v operation.
RX8O ATU - as in Aug 82 RadCom. SWI or ORP Antenna Matching Unit. Kit
complete with case. capacitors, toroid. wire, knobs etc at £25.32 inc.
IAMBIC KEYER - ready built and cased keyer for PP3 or +12v use. Solid
state auto polarity keying. Needs a paddle such as Bencher etc. ONLY
£20.65 inc.

All priceS include VAT/ Post. Allow 1-4 weeks for delivery if not ex -stock, we'll
let you know anyway if over 1 week. All kits complete including pots, wire etc
and detailed instructions. RS COMPONENTS range also available to order.
MAIL ORDER ONLY - CASH WITH ORDER. EXPORT no problem. SAE for
more details/enquiries please.
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NEWCOMER'S
Receiver parameters
When you look through the

technical reviews in HRT or read
about receiver designs, you may well
be coming across a number of terms
used in describing performance, that
are not familiar to you. Or, you may
not be exactly sure what they are
actually describing. Over the next
few months we will take a look at some
of these terms, and try to describe in
plain language what each means.

Dynamic range is a term that has
appeared more and more over the
past few years and is very 'in' at the
moment, with manufacturers claim-
ing all sorts of figures up to 100dB + ,

although not always borne out in
practice, as you will see from some of
the lab results in this magazine and
others.

What exactly do we mean by
dynamic range? Well, simply put it is
a measurement which tells us how well
the receiver can cope with more than
one strong signal being present at the
input, without generating any un-
wanted spurious signals.

Some years ago, the accent on
receiver specification was on sensi-
tivity, with a sensitive receiver being
judged as one which made a lot of
noise when the aerial was connected,
even when no signals were about!
Unfortunately, this excessive front
end gain did nothing for the dynamic
range, and many of the bands covered
probably contained more spurious
signals than wanted ones.

The side effects of a poor dynamic
range are mostly well known - Cross -
modulation, where a wanted signal is
modulated by another signal outside
the immediate receiver passband is
the best known. This may take the
form of the wanted signal literally
being modulated by spurious audio
signals, or CW being heard on the
wanted signal. Desensitisation is
another effect - many of you will
have met this when a local signal has
come up further down the band, and
wiped out the signal you were
listening to. This effect mustn't be
confused with a similar effect that can

occur when a very strong station
comes up very close to your
frequency - this is more likely to be
due to poor skirts on the IF filter in the
receiver, or 'bleedover' as it is now
often known in other circles.

IMD

One of the other parameters you
will spot in the reviews are IMD
products (InterModulation Distor-
tion), normally of interest in the
transmit section. IMD arising from the
mixer in a receiver can also cause
problems, and leads to spurious
signals appearing in the band, when a
strong signal appears somewhere
else. Again, the cause is poor
dynamic range, and it is the
evaluation of this figure which is of
interest.

Before we look at how the figures
are defined and measured, there is
another related measurement we must
understand, and that is the Minimum
Usable Sensitivity, which is related to
the Noise Floor level of the receiver.
Obviously, signals below the noise
level of the receiver will not be heard,
and those that are exactly at it won't be
much better either. There are
specialised techniques available

nowadays to extract signals from the
noise, but these don't concern us
here.

For practical purposes, the
minimum usable sensitivity is con-
veniently defined as a signal 3dB
above the noise floor level - this is a
figure rather lower than the minimum
sensitivity usually quoted by manu-
facturers, which is normally for a
10dB signal + noise/noise ratio. How-
ever, it sets the level at which we will
be measuring our dynamic range.

Measuring dynamic
range

In order to actually measure
dynamic range in the lab, we will
need two high quality signal gene-
rators, free of any spurious outputs (as
the whole purpose of the test is to
measure some spurious signals), with
which to generate two strong signals.
These will be applied to the input of
the receiver through a combining
attenuator pad, to prevent interaction
between the two generators). See
Fig. 1. The two signals will be
spaced from each other by a
specified gap, usually 20 or 50kHz.
With a ham -band receiver, the test
is usually conducted at 14MHz, and
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FORU
By Tony Bailey G3WPO

RF
GENERATOR

1

RF

GENERATOR
2

PAD R.

AC
VOLTMETER

Fig. 1 Generators combined by pad

as the bandwidth used affects the
results, this has to be quoted. The
narrower the bandwidth the better
the dynamic range in general,
which is why most manufacturers
quote the figure with a 500Hz CW
bandwidth!

The effect of injecting the two
signals at the same time is to generate
within the receiver a number of distor-
tion products. These will be 2f1 - f2,
and 2f2 - f1. For instance, if we were
using 14.200MHz and 14.250MHz as
our signals, then we will expect to find
distortion products at 14.150MHz and
14. 300MHz. (see Fig. 2.)

For the above reason, this is
called a Two -Tone Dynamic Range
test. There is a single tone test as well,
but this measures what is normally
termed as blocking.

o -

dB

90 -

fl 12

2f1-f2 2f2 -f1

14.1 14.2 14.3 14.4

Fig. 2 Distortion arising from
2 -tone input

To carry out the Two -Tone test,
one of the two input signals only is
applied to the receiver and the injec-
tion level measured which gives a
signal 3dB above the noise floor of the
receiver (using an AC millivoltmeter
coupled to the audio output of the
receiver). This is our reference level
and we will assume that it is 0.3uV.

The other generator is then
switched on, and the output of each
increased at equal levels while
listening at the frequency of one of the
expected distortion products. When
the level of the distortion product
reaches 3dB above the noise floor, the
generator output level is noted, taking
into account the loss through the
combining pad. Let's assume that it
was l0mV.

What we now have are two
figures, the ratio of which gives us the
dynamic range of the receiver, ie. we
have measured how much signal
needs to be injected to give rise to
unwanted distortion products, at the
same level as a minimum detectable
wanted signal. These two figures are
normally expressed as a dB ratio, and
in the case above this would be 90dB
-a good result.

What about 70dB?

I say a good result, so what is a
bad result? Difficult to say, but you
should expect any half decent rig to
manage at least 80dB, even then it will
have problems on 40 metres after
dark. 100dB is bordering on the
excellent, and would be unlikely to
suffer from any problems, unless an
extremely large antenna array is

attached to it.
If you consider the actual figures,

it might mean more than the dB
equivalents. In our example, the
dynamic range was 90dB. If the
dynamic range had been 74dB
(doesn't sound a drastic amount less
does it?) the figure would have been
only 1.6mV, and if 96dB then 20mV. It
doesn't need much imagination to see
the effects of these differences.

The single tone test referred to
above measures blocking, or how well
the receiver can cope with a very
strong signal on an adjacent channel.
It can be measured using the same
equipment, by setting one of the
generators to provide a signal of
around S7 on the receiver, then
increasing the output of the other until
the wanted signal is reduced in
strength by 1dB. This measures the
onset of blocking - you could expect
a very good receiver to show a figure
of over 120dB for this, and a poor one
less than 100dB with 110dB as an
average.

Improving results

Most modern receivers take great
care in the design to achieve a high
dynamic range figure. The distri-
bution of gain in the RF and IF stages
can have a terrific effect on the figure,
which is why many receivers go
straight into a high level double
balanced mixer, or, if they do use RF
amplification, high voltage devices
are employed to reduce the IMD
products. Single conversion designs
are often favoured because there is
only one mixer to generate IMD
products, although good results can
be achieved with multiple conver-
sion, as witness the TS930 and similar
rigs.

If your receiver is not in this
category, is there anything you can do
to improve things? One of the ways to
reduce strong out of band signals,
without affecting the wanted signal
strengths is to use a high selectivity
preselector unit. This needs to be a
passive unit without gain, as if extra
gain is added, this may compound the
problem in -band although it reduces
the signals out -of -band.

The way round this, and one
which can be used alone with the
receiver, is a switched attenuator.
These are often seen on modern rigs,
with steps of 10, 20 and 30dB of
attenuation. It might seem strange to
improve copy by reducing both the
wanted and unwanted signals, but of
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course what you will actually do is to
reduce the unwanted signals to a level
where they no longer cause IMD
products, and the wanted signals can
then be copied. The actual dynamic
range of the receiver is not changed in
any way. (See Fig. 3.)

If you have never heard the effect
of an attenuator on a poor receiver it is
quite an experience. The 40 metre
amateur band is always quoted as a
testing ground for dynamic range,
due to the extremely high level of
broadcast station signals, close to (or
in) the amateur band. A poor receiver
will be just a mess of noise and
heterodynes between 7.0 and
7.1MHz. Switching in a suitable level
of attenuation results in all the noise
disappearing, and the sudden
appearance of amateur signals from
nowhere.

useful up to 2 metres, especially if
housed in a screened enclosure.

Building your own

As you will know, both myself and
Frank are avid home constructors,
and we don't seem to be alone. To all
those who haven't wielded the solder-
ing iron for years, we suggest that you
find it (or go and buy another if you
have lost it) and have a go at
something. I have been building my
own equipment for the past 18 years,
and there is still something very
rewarding in getting a piece of
equipment going after all the trials'
and tribulations of building and
testing it. Reactions over the air to
home built equipment are usually
very favourable, and lead to quite
long QSOs, with the simpler equip -

LIMIT

OUT OF BAND
SIGNALS

RECEIVER
DYNAMIC
RANGE

dB
SPURIOUS
SIGNALS

WANTED
SIGNAL

WANTED
SIGNAL

WITHOUT
ATTENUATION

WITH
ATTENUATION

FREQUENCY

Fig. 3 Attenuation cuts spurious signals more than wanted signal.

Building an attenuator
The drawing (Fig. 4.) shows a

suitable method of constructing an
attenuator for amateur use. The
switches should be of the slide type,
with the tags cut short to reduce
capacitance (which will affect the
accuracy at higher frequencies) and
for best effect, screens should be
soldered between switches to
reduce coupling. The resistors are
soldered directly across the tags for
minimum lead length. The resist=
values have been selected from the
standard ranges, and are for a 50
ohm in and out system. With careful
construction, the unit should be

ment often getting the most interest.
You shouldn't expect to be able to

reproduce an item of equipment such
as an FT -101, or 1C240, nor would you
probably want to. However, you can
build acceptable high performance
equipment at home, providing you
have the time and interest, or just limit
yourself to accessories which will
enhance the day-to-day operational
ability of your set-up.

The basics for home brewing
need not be extensive. Besides a good
modern soldering iron with a small
(3mm or less iron -coated tip) and a
damp sponge to keep it clean on, you
need a pair of sidecutters, a pair of
tweezers (which become a third hand
after a while), plus a few files, drills,
and somewhere to work. A de -solder
pump (solder -sucker) is very useful
when working with solid state circuits
and avoids damage when extracting
ICs and transistors. You may find a
magnifying glass of help on PCB work
- and if you do a lot of PCB construc-
tion, do it under a good light, or your
eyes will definitely suffer after a few
years at it.

Printed circuit boards do suffer
from bridges, flux blocked holes,
tracks that need cutting etc - RS
Components market a set of tools with
6 different heads for dealing with
these sort of problems and they can be
thoroughly recommended to the busy
constructor.

Tinplating

If you make your own PCBs there
is a magic liquid available which can
both enhance their appearance, and
assist in soldering. This is a tinplating
solution in which the PCB is dropped
after cleaning. When removed a
minute or two later, it is covered with a
thin layer of tin.

5012
0

10dB 10dB

27R 27R 27R

20dB

27R 39R 39R

36R 36R 1OR

50,.2

Fig. 4 Circuit of 50 ohm switched attenuator.
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OPERATING AMTOR
The AMT -1 reviewed
No longer does one hear the sound
of Creed 7Bs or 75s clattering away
in the amateur shack - instead
many stations have replaced the
mechanical side with a VDU, and
the Teleprinter keyboard with a
computer keyboard. Operation is
quite a lot quieter (even if rather
more expensive) and you can always
have a printer attached for a perma-
nent record of QSOs.

Having the computer brings
other benefits - pre-programmed
messages concerning the station set-
up and standard details can be sent
with little effort on the operator's
part. You can even program the
computer to have QSOs for you, or
to only respond to calls directed at
your station.

One of the problems that the
computerised RTTY set-up won't
solve quite so easily is the loss of
copy resulting from fading, in-
terference or errors in the decoded
signal resulting from these two fac-
tors. If you want to get a repeat, you
have to wait for the other station to

HAM RADIO TODAY SEPTEMBER 1983

By Tony Bailey G3WPO
and Ken Michaelson

G3RDG
The advent of the home

computer has had a
major effect on RTTY

(Radio Teletype)
communications.

AMTOR typifies this
superbly.

cease transmitting and ask for a
repeat - under poor conditions
even your request can be lost, so the
QSO is abandoned.

The solution
How about a system which isn't

affected by fading or interference,
automatically asks for a repeat if it,
didn't copy, and keeps asking until
the information is correct? And that
does its own error checking and cor-
rection?

Back in 1979, Peter Martinez,
G 3PLX, first released details of a
new system based on the recommen-
dations of CCIR 476, a highly
reliable commercial radio
teleprinter system, and christened it
"AMTOR" (amateur microprocessor
teleprinter over radio), using a 6800
MPU based system. Details were
published in August 1979 Radio
Communication.

As might be imagined, the
system is fairly complex in terms of
programming and the following
parallel as originally given by
G 3PLX will help understand the
method of operation. If you imagine
two stations in simplex voice com-
munication who wish to exchange
messages reliably when conditions
are poor, they might arrange to use
a system whereby station A send
three words, reverts to receive, an
awaits B's answer of a "Roger" or
"no copy". A then either carries on
sending another three words, or
repeats the original three until he
receives a "Roger". A problem
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AMTOR modes - and the original RadCom article

arises if the request for a repeat is
garbled or not copied as A doesn't
then know whether he is being told
"no copy" or has just missed the ac-
tual repeat. With human operators
such problems can ususally be
sorted out.

AMTOR works by sending
blocks of three standard teleprinter
characters at a time, as FSK data,
with acknowledgement signals com-
ing back from the receive station in
the same manner. The miscopy pro-
blem is overcome by using two cod-
ed signals called Control 1 and

Control 2. When the receiving sta-
tion is copying OK, he
acknowledges with Control 1 and
Control 2 signals sent alternately
after each block, and if an error is
detected, he repeats the same con-
trol signal as last time. Thus if A
sends a repeat request, B does just
that (or if B receives an error the
same happens) until a perfect copy
has been made.

With voice communication, er-
rors are recogniseable by human
operators, except those which the
human ear can misinterpret, such as

the classic of "send reinforcements,
we are going to advance" becoming
"send three and fourpence we are
going to a dance"!

In an RTTY system, the possible
number of errors is limited by the 32
characters used, these being obtain-
ed by using all the combinations of
the five elements of the Baudot
Code. With AMTOR, seven data
elements are used, giving a possible
128 combinations, so that if only 32
are valid, reception of any of the
others must be due to an error. The
codes used out of these 128 com-
binations were specially selected to
minimise errors, by choosing only
those which had three '0" and four
'1' elements, making error detection
by the MPU reasonably easy.

Combinations

There are in fact 35 possible
combinations using this rule - of
the remaining three, one is used as a
repeat request character, known as
the "RQ" character, one is an idle
character, known as "beta", and the
third, "alpha", is also idle but also
has a special control function.

Once A has finished his
message, the QSO has to reverse
direction, but such that both stations
do not try and send at the same time.
With AMTOR, when B wants to start
a message, he stops sending Con-
trols 1 & 2, and instead sends Con-
trol 3. When A receives this he
sends a block consisting of beta,
alpha, beta. When this is copied by
B, B changes to transmitting blocks,
and receiving control codes. The
timing of all this is quite critical,
and readers are referred to the
original article (Radcom, August
1979) if they are interested. Also,
because of the small time delay bet-
ween sending and transmitting,
there is a practical limit on the
distances that can be covered with
AMTOR, depending on your exact
RX/TX and its changeover delay.

Because of the error detection
and correction used, the system is
much more reliable than ordinary
RTTY, in fact very much more
reliable.

Synchronisation

Obviously this is required to
maintain the accurate timing need-
ed, and is achieved using a series of
sync blocks sent by the master (sta-
tion A) until the slave (station B) has
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received and recognised 21 suc-
cessive blocks. Further checks are
done by both stations in case the
sync blocks were due to random
noise, before the QSO proper starts.

AMTOR modes

The method of AMTOR opera-
tion just described is known as ARQ
(Automatic Request) and gives rise
to the familiar chirp -chirp signal
heard on the air. Another mode
known as FEC (Forward Error Cor-
rection) is available in which the 7
bit codes are sent twice, and the
receiving station computes which is
less likely to contain an error (by us-
ing the fact that the ratio of l's to 0's
should be 4:3 in each character).
Up to half the received codes can
thus be in error before errors occur
in the output. The second transmis-
sion of each character is delayed
relative to the first so that a prolong-
ed fade or burst of QRM will only
result in one transmission of several
characters being mutilated, rather
than both transmissions of a few ad-
jacent characters. If both transmis-
sions are mutilated the receiving
system suppresses printing com-
pletely.

ARQ is very much better than
FEC in terms of least received er-
rors. However, FEC is needed
because with ARQ, only two stations
can take part, whereas with FEC one
station can transmit to any number
of others.

The AMT -1

With AMTOR now permitted in
many other countries, including the
USA, its use has increased
noticeably over the past year or so.
ICS has come into the market with a
very useful piece of equipment
designed to interface with a home
computer or ASCII Terminal, and

gives fairly instant AMTOR opera-
tion for anyone requiring it.

The AMT -1 comes in a profes-
sionally finished low -profile case,
which must be unique in amateur
circles by not having a single knob
or button on the front panel. In-
stead, a long row of LEDs, hidden
behind a translucent panel cutout
show the status of the unit at any mo-
ment - the control over the unit be-
ing via the computer keyboard of
course.

The status displays are split into
three parts - on the right hand side
are four red LEDs indicating which
of the four principal modes the
AMT -1 is in (ARQ, FEC, RTTY, CW
- yes it copies those as well!). In
the centre is a tuning display with a
high frequency signal appearing at
the left of the display, and low at the
right. When correctly tuned to RT-
TY, the display lights continuously.
The remaining LEDs comprise a
status display, with RQ, ERROR,
TRAFFIC, IDLE, OVER, PHASE,
STBY 1, ESC and SEND indicators.

There are a number of internal
adjustments which can be made to
suit your own set-up and these are.
very fully described in the manual.

It requires + 12V DC for opera-
tion, introduced via a coaxial socket
on the rear panel, which also has
two DIN sockets for connecting the
terminal and transceiver. Full
details of the connections are given
in the comprehensive instruction
manual which accompanies the
unit, together with a set of plugs and
leads for interfacing. A very useful
summary card which can be placed
by the operating position is also pro-
vided - this saves delving through
the main manual when first learning
to drive the unit from the keyboard.

One point to note, which is fully
explained, is the need for a
reasonably fast changeover from
transmit to receive on your

transceiver. If this takes longer than
50mS, then the unit will not operate
correctly in ARQ mode, and a much
shorter changeover time is in fact
preferred. The shorter the delay the
longer the distance that can be
worked. The reason behind this is
that radio waves take a finite time to
travel and the ARQ mode allows a
maximum of 170mS for the radio
signals to travel from one station to
the other and back. If there were no
other delays, this would give 170 x
300km between ARQ stations or
25,500km. Thus ARQ will not work
at greater distances, and any addi-
tional delays will reduce this figure.
With changeover delays of 10mS at
each end, it is just possible to work
from one point of the globe to the
opposite point on the Earth's sur-
face.

A number of hints on reducing
these delays are given, together
with a list of rigs which are known to
work. Most modern transceivers are
covered.

The internal appearance of the
unit could not be faulted, and ICS
are to be congratulated on a fine
piece of workmanship.

G3WPO

THE AMT -1:
an owners

review
The AMT -1 Unit contains
everything that is needed to convert
an amateur station into a fully
operational data communication
system with optional error correc-
ting facilities. I use it myself with the
Commodore VIC 20, having an
RS2-12 interface plugged into the
user port of the WC 20. There are

Typical AMTOR copy

CO CO CO CO CO CO CO CO DE 33RD3 3.3RDG G3RDG 33RD3 GIRDS 33R03 PSE KK
CO co co co co co co co co co DE 33RD] 33RD] 33RD3 33R03 33RD3 PSE K K
CO CQ CO CO CO CO DE 33RD3 33RD] 33RD3 PSE K K K 3,13333JUEXIJXDC
G3RDG GJYH3RDG G3RDG DE ;185;JCT i.1135'.1CT OK R J RST 5NN 5NN =MY OTH
IS KIEV KIEV KIEV = NAME IS u E3 T E GEORGE GEORGE = 33RD3 G3RDG
DE 1.1B5UCT UE351.1CT FGHDHFGGGF RRRRRRR ./85i.JCT rJ35jCT DE 33RD3 G3RDG
RR R R OK OM I COPY. NAME HERE 19 KEN KEN KEN KEN. 9TH IS LONDON
LONDON . RST 589 589 589 OK 7 J85,JC T UB5UCT DE G3RDG 33RD3 KKK
DE 1J135UCT OK MNY TNX FER CALL MY 3EDFSFST 73 73 G3RDG DE UB5JCT
KN DE G3RDG VA VA
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only three wires needed: Data in,
Data out and Signal ground, and all
the instructions to the AMT -1 are
given from the computer keyboard.
A suitable program for the VIC 20
was supplied by the manufacturers,
ICS Electronics Ltd, and this was
written in BASIC, so that any altera-
tions could be made very easily. It
was only necessary to make the con-
nections between the AMT -1, the
VIC 20 and my transceiver (I use the
Trio TS820S) and load the program
to start everything working. The
screened leads and DIN plugs are
supplied with the AMT -1.

When the program is loaded
and run you are asked to insert your
callsign and press 'return'. You are
next asked to insert your SELCALL.
This comprises the four letters of
your call, leaving out the figure, or
any other combination of four letters
you wish to input. In my case the
SELCALL is 'GRDG'. After this, the
next request is for the number of
characters you wish to print before
the automatic carriage return
linefeed operates. For those who are
using the standard VIC 20 without
the 40/80 columns card, the number
is '15'. Having pressed 'return' you
are then asked which mode you re-
quire. 'R' for RTTY, 'A' for AMTOR,
'C' for CW transmit or 'D' for direct
ASCII in and out. For the first QSO
it was 'R' for RTTY. There are cards
supplied to fit over the function keys
of the VIC 20, so that whichever
mode is in use the necessary
reminders of the usage of the keys is
there to see. This is a great help at
the start as I wanted to be reminded
when to press the correct key!

With the card for RTTY over the
function keys, I tried my first QSO.
There was no difficulty at all. The
AMT -1 has a line of green LEDs
which when nothing is being receiv-
ed light up in a random fashion.

What has to be done is to tune in a
station until one LED either side of
the centre line is brightly lit, and the
ones in the middle are dim. You just
tune the receiver until this occurs
and fine copy results. The instruc-
tion to transmit is given by the VIC
20 (Control 'R', F3), and when this is
done the Send LED lights and you
are away. There is no need to think
about Figure shift, Letter shift, Car-
riage return or Linefeed, its all done
for you in the AMT -1. Wonderful.
As regards the speed of RTTY: on
switch -on this is at 45.45 bauds, but
can be varied to 50 or 75 bauds by
merely typing 'B' followed by the
speed you require and pressing
'return'. Other facilities which I

have incorporated in my program
and which are controlled by keys on
the VIC 20 are: A line of 'RY"Quick
brown fox', CW ident (which uses
the callsign previously entered),
call CQ, call CQ Contest, and send-
ing the Time. This last one requires
that the internal clock of the VIC 20
be set to the correct time before
loading the program, and of course,
each time the program is used,
unless the computer is always left
switched on. I used the AMT-1/VIC
20/TS820S combination in the BAR -

TG Spr.ing HF Contest and
everything behaved perfectly.

I then turned my hand to AM -

TOR. To do this one has to press
'Escape' when the menu will be
displayed. 'A' is pressed followed by
'return. The 'ARQ' led then lights
up, and if you wish to listen first,
'ARQ listen' is pressed. The lefthand
indicator light will change from
STBY to PHASE, and you are then
ready to receive AMTOR.

When the familiar chirp -chirp is
heard one has to tune it in slightly
differently to RTTY. The AMTOR
chirp -chirp when correctly tuned
in, will appear as two dots either

C.S. IELECTfiCr.
PO PO. 1 AU:

suet A A AhO

side of the centre line, with the mid-
dle blank. When this is achieved
text should appear on the screen. I
must emphasise that it requires a lit-
tle practice to resolve the signals
satisfactorily, as I soon discovered.
Having been used to the two ellipses
on a Monitor scope, it was a little
while before I mastered it. In the
end, however, it turned out to be as
simple as the old arrangement.
Rather like driving a different make
of car.

The beauty of operating the
AMT -1 is its flexibility. Its all in one
strong steel box measuring 310mm
(W) X 2-'15mm (D) X 60mm (H), and
that's it. No odd boxes and birds
nests of wire connecting it all. The
printed circuit board is very
businesslike in appearance, and the
User's Manual most explicit in its
description of the various functions
of the equipment. The AMT -1 is not
self -powered and requires a supply
of 12/14 volts DC at 800mA. There
was no difficulty here for me since I
already had a 12 volt supply to run
my transverter, but in any case
800mA is not a great load, and a
small power supply can easily be
made from parts in the 'junk box'.

I have been using an ST6 Ter-
minal Unit with a CW filter in the
TS820.9, and on some occasions, the
Datong FL2, to receive copy, but I
find that the four section audio
filter/discriminator demodulator of
the AMT -1 is equal if not superior to
that setup. All in all, as far as I am
concerned, I would recommend the
AMT -1 without reservation to
anyone wishing to have a complete
RTTY/AMTOR/CW station in one
unit. As a user, I am completely
satisfied.

G3RDG

Thanks go to ICS Electronics of Arundel,
Sussex for help in the preparation of this
article.
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Technicalities
Talking to people both on the air and
over a pint, it becomes clear that
many potential constructors are put
off from building involved RF projects
because they consider such things a
black art which they stand no chance
of mastering . . . even less of getting a
finished project to work.

I have to confess that RF things
require a different sort of skill in
building than, say, a photographic
-darkroom - timer - cum - baby -alarm.
The logic (as in digital) part of
this hypothetical design will work
without problems providing that the
builder has put the chips in the right
way round. Similarly, the baby alarm
portion will nearly always work first
time even though there may be a bit of
hum on the output because of an
unintentional earth loop.

Ridiculous? Perhaps but it does
illustrate a serious point. RF design
and construction does require a
special appreciation which is what
makes it about ten times more
interesting and rewarding than any
other facet of the electronics hobby.
Furthermore, the joy of powering up a
£1300 Japanese black box comes
nowhere near to that of making your
first cross town 2m contact with a
tacky looking bird's nest that you built
yourself. Even better, you've still got
the £1300 left to spend on food, coke or
whatever may happen to be your
money burning interest.

For those with some
knowledge
It's not possible to provide a

complete guide to RF engineering in
the space of one monthly column but it
is quite realistic to outline a few of the
most common problems. Further-
more, it is quite amazing how a great
variety of symptoms can be traced to a
small handful of faults almost
regardless of the piece of equipment
being worked on. I propose to use a
2m RF pre -amplifier as a discussion
example although many of my
comments could be applied equally to
a receiver IF strip, transmitter output
stage or whatever.

There is nothing particularly
special about the pre -amp circuit of
Fig. 1. It shows a dual gate MOSFET

By Frank Ogden G4JST
Building RF projects

Connected as a receiver pre -amp with
the basic configuration suitable for
use at any frequency between 2 and
200MHz depending on the tuned
circuit values.

The input signal feeds into the
bottom of LI, resonated by Cl. A core
inside LI adjusts the first tuned circuit
for resonance. The 'live' end of LI
feeds the signal voltage to the 'live'
end of L2 via a low value coupling
capacitor, C2. A tap towards the top
end of L2 couples the signal into
gate 1 of the dual gate MOSFET.
Resistors RI and R2 form a potential
divider ensuring that the DC voltage
on gate 2 biases the transistor into the
region of maximum gain. Capacitor
C4, the gate 2 decoupling capacitor,
is crucial since it ensures that the
transistor, RF wise, is isolated into two
halves: the input and the output.
Resistor R3 sets the transistor drain
current (the higher the value, the
lower the standing current and gain)
while the parallel capacitor C5 short
circuits RF current present on the
source circuit to ground. 13, tuned in
the main by C7, provides both
resonance and DC feed for the drain
circuit (from the supply via R4) while
C8 offers capacitive matching from
the high impedance of the transistor
drain to the 50 ohm nominal output
impedance of the amplifier. C6

decouples the pre -amplifier as a
whole from the supply. As a general
point the amplifier will draw in the
region of 10mA and, when adjusted
correctly, provide around 20dB of
gain (a voltage gain of ten times) at
144MHz.

Here are a few symptoms and
their causes. Remember that they
could be applicable to many kinds of
RF circuit although the discussion
example is a 2m pre -amp.
1) "I've built it as per the instructions
and it acts more like an attenuator
than an amplifier . . . The amplifier
seems to be drawing the right amount
of current but nothing much else
happens . . . Turning the slugs of Ll,
L2 and L3 seems to have little effect. I
can't find any tuning point for
maximum signal no matter what I try."

The starting point for this
particular problem will depend very
much on the source of the circuit. If
the unit was built from a reliable kit,
the outlined fault symptom will almost
always be due to incorrect assembly
and hardly ever from unserviceable
components. For instance, it is all too
easy to identify ceramic capacitors
wrongly. I've spent many a miserable
hour trying to locate an intractable
hiccup in my latest masterpiece only
to find that I have confused Ks, Js, Ns
and, just occasionally, Zs. The
hallmark of a healthy RF circuit is the
presence of clear resonance points in
the tuning of the various inductors.
Naturally, it would be very unhealthy

Fig. 1. Typical dual -gate
MOSFET preamp for HFI VHF

C1

Input

C2

40 C) L2
L1

/7777

+12V
C6 R4

R2 /-T
L3

R1 C5

TR1

R3 t"

Output

T C8
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for specifically broadband RF circuits
to show resonnce but that is another
story!

Given the symptoms outlined in
1), the cause could be very different if
you have designed and built the thing
from scratch. Assuming once again
that the DC circuit conditions are OK
(all the resistors are of the correct
value to bias the transistor into what
should be a working condition) then
failure to function correctly will once
again be due to lack of resonance.

In this case, you must work
through the circuit methodically
checking that tuned circuits are
capable of resonance at the operating
frequency. At this point, the standard
textbooks would suggest "that a GDO
(grid dip oscillator) should be loosely
coupled to the circuit under
inspection and the frequency noted at
which the GDO produces the
maximum dip". With modern mini-
ature components and circuits this
kind of advice is seldom practical or
even possible. Even worse, every
GDO that I have come across has
been less than accurate in its
calibration. Just to blackball the
traditional methods completely, you
are just as likely to measure the
resonant frequency of the coupling
loop rather than the circuit under
inspection. Fig. 2 shows the effective
way of bringing tuned circuits to
resonance. With the amplifier
connected to the supply inject a high
level signal - greater than 50mV -
directly into the first tuned circuit. At

the same time, temporarily solder an
0A91 germanium diode (it must be
this type of device as any other will be
hopelessly insensitive/or impose a
severe circuit loading with both
resistance and capacitance) to the hot
end of the tuned circuit under
inspection. The other end of the diode
connects to a grounded 10n capacitor
and a microampmeter via a low value
series resistor. The frequency of the
signal generator is then swung about
until a reading is obtained on the
meter. Although tuning will be much
broader than without the diode probe
connected, a distinct hump in the
reading will show the precise
resonant frequency without
ambiguity. Having adjusted Ll into
the resonance ballpark, the probe is
then moved to the top end of L2 and
the performance repeated.

This time, the maximum of the
hump will be much less although still
readily discernable. This is because
the value of C2 will have been chosen
for optimum coupling between the
tuned circuits without taking the
loading of the diode probe into
account.

By the time that the two input
tuned circuits have been brought
close to resonance, some action
should be evident at the output of the
pre -amplifier. The next thing to do is
to tune LI and L2 for maximum smoke.
The tuned circuit L3 can also be
adjusted by switching the generator
signal source from the input to the
output socket. However, beware. The

Fig. 2. Using a signal generator and diode probe
to bring tuned circuits to resonance

Signal
generator

0

High level output
> 50mV coupled
to input of amplifier

0A91 soldered to
top of L1

C1

High impedance
millivoltmeter or

microammeter

2k2

10n

//)//

C3

application of supply volts to the
amplifier is necessary for this kind of
cold tuning exercise. Without them,
the transistor appears as a low value
resistance effectively connected
directly across the L3 tuned circuit as
far as RF is concerned. It only goes to
a high resistance state when passing
its normal operating current. Further-
more, the earth return on the
measuring meter will have to be made
to the cold end of L3.

When designing from scratch
some curious tuning anomalies may
be noted in the behaviour of LI and
L2. This is most likely due to over -
coupling. If a very pronounced
double tuning hump is noted then the
value of C2 is probably too high.
Dropping its value or removing it
altogether may effect an
improvement.

Instability

2) "The circuit seems to work but
every time I attempt to adjust the
inductors for maximum signal output,
the wretched thing bursts into
oscillation".

A common problem. What you
need to know is the type of instability
which the circuit exhibits. There are
basically two kinds. That which
occurs in the region of signal
frequency (perhaps not so common
with dual gate MOSFETs) and the
other where oscillation occurs at a far
removed frequency (either higher or
lower but more usually higher).

Let's examine the simple case
first. The pre -amp bursts into
uncontrollable oscillation as the
inductors approach optimum setting.
You measure the frequency of
oscillation (assuming that some kind
of counter or absorption meter is to
hand - see Technicalities in the July
issue) and find that it goes off within a
few MHz of signal frequency. There is
only one explanation: you have built
an amplifier but inadvertently
coupled the output back to the input.

There are three kinds of RF feed-
back loops: capacitive, inductive and
resistive. You may count a com-
bination of loops as a fourth condition.
The most usual cause of instability is
through capacitive feedback. The top
ends of LI, L2 and L3 are at very high
impedance - several thousands of
ohms when at resonance. Very little
capacitive reactance between them is
required to provide a feedback path
sufficient for oscillation. At 144MHz
the effective stage gain will be around
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20dB. It requires just 0.01 to 0.02 pF of
capacitive coupling for sustained
oscillation. At the very close
component spacings of modern
equipment, some kind of static screen
becomes essential. Fig. 3 shows the
usual format.

A single screen may provide
sufficient electrostatic screening but
do little to prevent magnetic coupling
between the coils. This poses a real
problem. While vertically mounted
coils require the least space a single
flat screen between the input and
output coils does little to intercept the
connecting magnetic flux. The only
way to preclude all magnetic
coupling is to enclose totally one set of
coils - usually the input - in a
screen can. For HF through to VHF,
the same effect can be obtained by
winding the resonant coils on toroidal
cores. This way the flux is trapped
totally within the core and cannot leak
out to cause feedback problems.

The screen shown in Fig. 3 may
provide sufficient isolation although a
better layout would have been to
arrange L3 flat on the PCB ground -
plane so that its stray flux is at right
angles to the input coils with the
consequent reduction in stray
coupling.

Pretty rather than
functional

Excessive component lead or
PCB track lengths can also cause
problems. When a circuit oscillates
around signal frequency even though
the screening appears satisfactory,
then you have either done something
very silly like leaving off the gate 2
decoupling capacitor or, more likely,
you have employed more artistry than
common sense in the PCB layout. For
instance, excessive track length or
component lead length in the source
circuit of the hypothetical example
will turn what should be a nice, stable
predictable design into a low stability
Colpitts oscillator. Fig. 4 indicates the
feedback mechanism. Careless lay-
out can also lead to other stability
problems which are much more
difficult to tackle.

UHF not VHF

3) "I've built the pre -amp and it
appears to tune up OK although the
supply current seems rather on the
high side. It's a bit strange the
gain doesn't seem to be particularly
high and it seems to affect the squelch

tic = Connection to groundplane

Fig. 3. Typical layout of VHF dual -gate MOSFET preamp

control setting. Bringing my hand
close to the pre -amp output lead
seems to make the squelch open for no
apparent reason. The amplifier
doesn't appear to make the rig more
sensitive either."

What you have in this case is
almost certainly UHF instability. As a
general point, the problem has
become exacerbated in recent years
paradoxically because semi -

Fig. 4. Pretty rather than functional
layouts can lead to excessive stray
inductance and ...oscillation
conductor devices have improved
beyond measure. Most parts which
are specified for HF or VHF service
will show respectable gain right
through to UHF. This is particularly
true of dual gate MOSFETs and the RF
type JFETs. Unless one of these
devices is operating near its cutoff
frequency, it will nearly always
require some kind of parasitic
suppression very much like the grid

and anode stopper resistors of valve
designs. The rule is that the source
terminal should be taken to ground by
the shortest, lowest inductance route
while a ferrite bead on the gate 1
terminal, and possibly on the drain
lead as well will preclude tendency to
UHF oscillation. In addition, it is
essential to decouple G2 with a low
inductance capacitor. A small 1nF
unit is often preferable to a physically
larger 10nF part. Low value resistors
- in the region of 100 ohms - placed
in series with the gate 1 and drain
leads cause no drop in performance
at VHF and virtually ensure parasitic
stability. See Fig. 5.

100E2
resistor in series
with drain load
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Carriage 01 .80

Carriage £2.50

£12.07 Carriage C2 50

Carriage on accessories

P£89.70 FOC
f 89.70 FOC
£89.70 FOC
£89.70 FOC
E69.75 FOC
£69.75 FOC
046.40 FOC
046.40 FOC
£50.60 FOC
E51.35 FOC
E51.35 FOC
C51.35 FOC
C51.35 FOG

SWR C55-20 FOC
£35.85 FOC
E35.65 FOC
E35.65 FOC
E36.80 FOC
£36.80 FOG
£36.80 FOC
£23.75 FOC
£23.75 FOC
£23.75 FOC

HF E37.20 FOC
HE £37.96

C41.00 FOC
HF £25.00 FOC

f 26.45 FOC
E26.45 FOC
£37.95 FOC

£115.00 FOC

AT 15%

FS2OD

FS710H 1 8-60MHz 15/150/1500W Pep
F5710V 50-150MHz 15/150W Pep
`550HP 1 8-80MHz 20/200/2000W Pep
FS5OVP 50.150MHz 20/200W Pep
FS500H, t 8-80MHz 20/200/2000W Pep
FS500V 50.150MHz 20/200W Pep
FS300H 1 8-60MHz 20/200/1000
FS300V 50-150MHz 20/200W
FS200 1 8-150MHz.20/200 Pep
FS001M 1 8-20 MHz 20/200W Pep
FS601MH 1 8.30MHz 20/2000W Pep
FS602M 50.150MHz 20/200W Pep
FS603M 430-440MHz 5/200W Pep
FS210 1 8-150MHz 20/200W Auto
FS301M 2 30MHz 20/200W
F301 MH 2 30MHz 200/2000W
FS302M 50.150MHz 20/200W
FS711H 2.30MHz 20/200W Head
FS711V 50.150MHz 201200 Head
FS71 t U 430-440MHz 5/20W Head
H8I FS7I 1H Counter
VB1 FS711V Coupler

FS711U Coupler
ESSE 3.5150MHz 20/200/t 00W
FS55 1.8.150MHZ 20/200/100W
FS7 145 81432MHtl 5/20/200 144
SWR3E 3.5.150MHz 20/200/1000W
SWR3S 3 5.150MHz F/S Meter ant
SWR508 3.5-150MHz Twin Meter
F5200 3.150MHz 5/20W
FS800 1 8-150MHZ 5/30/150W

Na PRICES INCLUDE VAT

REMEMBER!
Only authorised Yaesu dealers have direct contact with the factory in Japan, and
only if you buy your radiofrom an authorised dealercan you be assured of sparesand
service back up. So BEWARE of grey importerswho offer sets a few pounds cheaper,
they may not be around if your set goes wrong!'

7
Or

or

LEEDS CHESTERFIELD BUCKLEY STOKE GRIMBSY JERSEY EDINBURGH
SMC (Leeds) SMC (Jack Twendyl Ltd SMC ITMPI SMC (Stoke) SMC (Grimbsyl SMC !Jersey! SMC Scotcom
257 Otley Road 102 High Street Unit 27 Pinfold Lane 76 High Street 247A Freeman Street 1 Belmont Gardens 23 Morton Street
Leeds 16. Yorkshire
Leeds (0532) 782326
9-5.30 Mon -Sat

New Whittington. Chesterfield
Chesterfield 102461 453340
9-5 Toes -Sat

Buckley. Clwyd
Buckley (0244) 549563
9 30-5 30 Tuns -Sat

Talke Pits. Stoke
Kictsgrove 1078161 72644
9-530 Tues-Sat

Grimbsy. Linos
Gnmbay 104621 59388
9 30 5 30 Mon -Sat

St Helier, Jersey
Jersey 105341 77067
+0-7 Mon -Sat

Edinburgh EH15 2HN
Tel 031-657 2430
10-5 Tues-Fri 9.4 Sat

Stourbndge Andrew (03843) 72632
SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES

Bangor John GI3KDR (0 24 7) 55162 Neath John GW4FO1 10636)52374 Day
Tandragee Mervyn GI3WWY (0752) 840656 (0639) 2942 Eve
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Basic Maths for RAE Students by Bill Sparks G8FBX
Part 3. Ohm's Law

z

Circumference
Circumference = n x Diameter = 3.142 x dia.
Diameter = 2 x Radius (R)
So Circ = 2 n R
+ is angle radius subtends at centre

Using above to illustrate formation of sine wave. As can be seen,
angle + varies from 0-360° during rotation of radius through one
revolution.

Time
Amplitude

Showing how rotation of radius round circle creates sine waves,
when rotating on a constant time rate. Notice when radius is in
top half of circle net effect is forward movement. ie positive
direction. When radius moves to bottom half net effect is reverse
direction ie negative direction so top half of cycle is positive,
bottom is negative.

Continuing from the August article,
this technique is used in Ohm's Law
calculations since V= Ix R where
V is any voltage we may find. I is the
corresponding current and R is the
value of resistor that makes the
equation come out to the correct
answer. Variations on the above
give VI R = I and VII = R so we can
use the basic V= Ix R formula to
give values to I and R. We can
therefore say if V= Ix R then I=
V/ R and R = VII.

This is the same as saying: if a
= b x c (a = bc) then b= c and c
= b. You will note that this is dif-
ferent to the original explanation
and the difference is that originally
we said that ab = c, now we are say-
ing bc = a, we could have said ac
= b. The actual letters in use are
not important. The relationship of
one side of the equation to the other
is the important fact.

As a proof of the above, substi-
tute numbers for letters.

If a = 4 b = 8 and c = 2

then 8 = 2 so b = c
4 a

According to the formula:

if b =c
a

then b = ac

or 8= 2 then 8 = 4X 2
4

This can be further amplified to
another formula:

ab = d

In order to find d we carry out our
calculation
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4 X 8 = d
2

so 32 = 16 which equals d
2

but if ab = d then ab = cd

or 4X 8= 16 X 2= 32 again
correct

but if ab = ab= c or 4 X 8 = 2
c d 16

again we have a correct answer.
The algebraic forms needed to

be understood for the exam are as
follows

1) If a = 1 then a2 = 1

dv' d2bc

and b = 1

d2,2,

and d = 1

a \,/r3c

and c = 1

d2a2b

This is the form of the resonant cir-
cuit formula, f = irLc and we have
substituted a for f, d for 2n and b and
c for L and C.

2) If a = b2 c2 then a2 = b2 c2

and b = a2 - c2 and c = a2 - b2

This is our impedance formula

where Z j= X2 + R2 (See later)

From Fig. 3 which introduces pi we
can see that R is the radius of the
circle, ie it is one half of the
diameter so 2R = D. If nD = the cir-
cumference then 2nR = cir-
cumference.

One other relationship requires
explanation and this time you can
blame the Greeks again. The fellow
concerned is a chap called
Pythagorus, but don't get too upset.
He's been dead for 2000 years or so.

Old Pythagorus said that in any
right angle triangle, the sum of the
squares on the two shorter sides was
equal to the square of the longer
side as in Fig. 4. In our case this is
the impedance triangle and we can
find that the second triangle in Fig.
4 shows the relationship. This is
always true and can be proved
mathematically. If you want to
check it, make up a triangle as in
the third triangle in Fig. 4 and
measure the length of the dotted
line. You will find it to be 5.

32 + 42 = 52 (9 + 16 = 25)

Situations where we may use the
subjects discussed so far!

Indices
In calculating the resonant fre-
quency of a circuit and reactance
calculations.
Decibels
The logarithmic method of estab-
lishing ratios of one level to another.
Pythagorus
In calculating impedance values.
Algebraic Forms
Working out Ohm's law relation-
ships and values of power in watts.

Glossary
Various prefixes are used in radio.
giga =
Mega =
kilo =
deci =
milli =
micro =
nano =
pico =

One thousand million
One million
One thousand
One tenth
One thousandth
One millionth
One thousand millionth
One million millionth

109
106
103
10- 1
10-3
10-6
10-9
10-12

Note how easy it is to write 10-12 in-
stead of writing

1,000,000,000,000

X

Reactance

0

a = opposite side
b = adjacent side
c = hypotenuse

a2 + b2 = ca - Pythagorus

Z
Impedance

R

Resistance
R

Z2 = R2-i-X2

0°Angle

This side has
value as
reactance side

Impedance triangle

4cms

3cms

32+42 =52
9 +16 =25
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7 Aug

9 Aug

10 Aug

14 Aug

15 Aug

16 Aug

17 Aug

18 Aug
19 Aug
21 Aug

23 Aug

24 Aug

26 Aug
27 Aug

27-28 Aug

27-29 Aug

28 Aug

RSGB National Mobile Rally, Woburn.
UK FM Group (Western): DF hunt.
Cambridge & DARC: dress rehearsal for contest.
Aylesbury Vale Rs: Intruder Watch by Stan Cook
G5XB.
Bristol ARC: film evening (RSGB and Spielberg).
Bury RS: DF hunt.
Stevenage & DARS: DF hunt.
Cheshunt & DARC: natter nite.
Farnborough (Sr DARS: Basic Computers by G6HIT.
Lincoln SWC: on air.
Nene Valley RC: natter nite & on air (HF).
70MHz Trophy and SWL Contest (rules in June
Radcom).
Derby rally.
Six Castles Award: GW4OXB/P operating from six
1983 Festival of Castles sites on the Gower
Peninsula on 145.3MHz FM; proceeds (award costs
£1) to RAMC.
Cambridge & DARC: 2m DF hunt.
Braintree & DARS: A History of Teleprinting by
Len Crane G3PED.
Leighton Linslade RC: meeting.
Bristol ARC: Computer Group meeting.
Fylde ARS: informal meeting.
Kidderminster & DARS: informal meeting.
Mid -Warwickshire ARS: planning meeting for
exhibit at Town and Country Festival.
Stevenage & DARC: construction evening.
Cheshunt (Sr DARC: equipment evening.
Nene Valley RC: Resonating Aerials by G3NVK.
Chichester & DARC: meeting.
Cambridge (Sr DARC: visit planned.
Boys Brigade Centenary: Anchor Chain amateur
radio link -up.
Homiest 83 rally at Wimborne, Dorset, nr.
Bournemouth; llam-5.30pm, talk -in GB2FRH.
Mid -Warwickshire ARS: family day out and picnic
at Ragley Hall, with HF station (G3UDN) on air.
Stevenage & DARS: club picnic at Hampson Park.
Deadline for November Radio Tomorrow.
Bristol ARC: business meeting.
Cheshunt (Sr DARC: natter nite.
Farnborough & DARS: VHF Propagation by G3LTP.
Lincoln SWC: on air.
Nene Valley RC: Alternative Power by Dr. J.
Graham (CEGB).
Cambridge (Sr DARC: external social event.
Scottish Amateur Radio Convention, Cardonald
College, Mosspark, Glasgow.
24th All Asian (CW) Contest (rules in June
Radcom).
GB4TCF at the National Town and Country Fetival,
Royal Showground, Stoneleigh, Warwickshire (4
miles South of Coventry on the A444); large
amateur radio display; special QSL.
ROPOCO 82 Contest.
Leighton Linslade RC: DF hunt no. 9.

29 Aug Braintree & DARS: second family day out.
30 Aug Bristol ARC: on air.
31 Aug Cheshunt & DARC: junk sale.

Nene Valley RC: natter iaite & on air (HF).
2 Sep Cambridge & DARC: informal evening; morse

class; on air; final plan for Region 1 IARU SSB
Contest.

3-4 Sep 144MHz Trophy & SWL Contest (IARU) (rules in
June and July Radcom).
SSB Field Day (rules in May Radcom).

5 Sep Enrolment for Dacorum College (Hemel
Hempstead) RAE course.
Braintree & DARS: quiz evening.
Leighton Linslade RC: AGM.
Stourbridge & DARS: informal meeting; formation
of Stourbridge Carnival and JOTA groups.

5-7 Sep Enrolment for North Trafford College of Further
Education RAE course.

6 Sep Enrolment for Bradford (Sr Ilkley Community
College RAE course.
Aylesbury Vale RS: An Introduction to Microwaves
by G4KNZ.
Chichester & DARC: meeting.
Mid -Warwickshire ARS: junk sale.
Stevenage (Sr DARS: Aluminium for Antennas,
Ideas on How To Use It by G4MEO.

6-7 Sep Enrolment for Langley College of Further
Education RAE course 12.30-8 pm

7 Sep Cheshunt & DARC: natter nite.
Nene Valley RC: Satellite Working by G4HME.

8 Sep Edgware & DARS: informal meeting.
Stevenage & DARS: beginners evening, at
Fairlands Community Centre.

9 Sep Cambridge & DARC: talk on aerials.
10 Sep Stourbridge & DARS: demonstration station at

Stourbridge Carnival.
11 Sep Vange rally.

11-12 Sep International Amateur TV Contest (rules in May
Radcom).

12 Sep Enrolment for Arnold (Sr Carlton College of Further
Education RAE course 10am-4pm.

13 Sep Bury RS: Japanese Morse by Norman Kendrick
G3CSG.
Kidderminster & DARS: AGM.

13 & 14 Enrolment for Arnold & Carlton College of Further
Sep Education RAE course 2pm-8pm.

14 Sep Cheshunt & DARC: visit to Brookmans Park MF
transmitting station.

18 Sep Peterborough R & ES mobile rally.
UK FM Group (Western): DF hunt.

19 Sep Braintree & DARS: From Erk to Test Pilot by Sqdn.
Ldr. A. S. Murkowski.
Leighton Linslade RC: meeting.
Stourbridge & DARS: main meeting.

20 Sep Mid -Warwickshire ARS: DF hunt (starting 7.30pm
145.350MHz)

21 Sep Deadline for December Radio Tomorrow.
Cheshunt & DARC: natter nite.
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21 Sep Nene Valley RC: QRP by Rev. George Dobbs
G3RJV.

22 Sep Edgware & DARS: The BBC Microcomputer by
John Bluff G3SJE.

23 Sep Medway AR & TS: junk sala.
24 Sep Clipperton DX Club 5th Convention, Le Raincy,

Paris.
25 Sep Harlow rally.
28 Sep Cheshunt & DARC: RSGB Headquarters by John

Nelson, Assistant General Manager, RSGB.
1 Oct 432MHz-24GHz & SWL Contest (IARU) (rules in

June Radcom).
Braintree & DARS: Autumn Fayre (show in
Braintree Community Centre).

3 Oct Braintree & DARS: setting up IOTA.
Leighton Linslade RC: meeting.
Stourbridge & DARS: informal meeting; contest
season de-friefing.

4 Oct Aylesbury Vale RS: A 160-10m Transceiver by
Robin Hewes G3TDR.
Mid -Warwickshire ARS: natter night.
Stevenage & DARS: Making a Homebrew Lattice
Tower by G8EKU.

5 Oct Cheshunt & DARC: natter nite.
6-8 Oct 12th ARRA Amateur Radio & Electronics

Exhibition, at Exhibition Centre, Doncaster
Racecourse, Leger Way, Doncaster.

Poi.JC_E RA -IN 0 OW B

O

CONTACTS
Bury Brian Tyldsley Burnley 24254 " . . Ten 'Tecs here . . . "
Cheshunt Roger Frisby Hoddesdon 464795
Mid-Warwicks Carol Finnis Southam 4765
Stevenage Cliff Barber Baldock 893736

1 VISA II
.1 PM COMPONENTS LTD.

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

PHONE 0474 813225. TELEX 966371 PM COMP

1%.

NEW BRANDED VALVES
42087 11.50
42134 14.95
42239 6.50
42900 11.50
C11484 1 15.00
DAF91 0.45
DAF96 0.85
DET22 28.00
DET24 3500
DF91 0.70
DF92 0.60
DF96 0.65
DK91 0.90
01(92 1.20
DI(96 2.50
0192 0.60
DL96 2.50
DLSIO 8.00
DLS16 10.00
DM160 2.75
DY86/87 0.65
DY802 0.72
EEIOCC 7.00
613001 10.00
E8OF 13.50
EBOL 11.50
E81CC 3.50
E82CC 3.50
E83CC 3.50
E83F 3.50
E86C 9.50
E88C 7.95
MCC 2.60
E1301 19.95
E 1 8OF 6.50
F182CC 9.00
E810F 16.00
EABC80 0.65
EAF42 1.20
6891 0.52
18081 0.85
EBC91 0.75
EBF80 0.50
E03010 600
EC90 0.70
ECC8I 0.65
ECC82 0.55
ECCB2 P1 -1$p

1.10
ECC83 0.65
ECC83 Pho,ps

1.10

ECC85 0.60
ECCB8 0.85
ECC91 2.00
ECC804 0.60
ECC807 2.50
ECF80 0.85
ECF82 ass
ECF86 1.70
ECE806 10.25
ECH3 2.50
60135 1.50
ECH42 1.00
ECH81 0.58
601484 559
ECLBO 0.60
ECL82 0.65
ECL84 0.74
ECL86 574
ECLL800 16.95
EF37A 2.00
EF39 1.00
EF42 3.50
EF55 2.25
EF80
EF83
E F85
EF86
EF89
EF91
EF92
EF93
E F94
EF183
EF184 0.65
EF804S 11.50
EF806S 14.50
EH90 0.72
61(90 0.72
6133 5.00
E L 3 4
Phtlops
EL34
EL36
EL38
ELS?
EL84
E L85
EL86
E L90
EL360
61519

0.55
3.50
0.50
2.50
0.85
1.25
2.50
0.69
0.85
0.65

3.50
2.25
1.50
6.00
0.58
0.69
4.50
0.85
1.25
7.95
6.95

E M80
E M81
E M84
E M85
EM87
E491
E492
EY84
EY86/87

0.70
0.70
1.10
1.10
2.50
1.10
4.50
6.95
0.50

EY88 0.55
EZ80 0.60
EZ81 0.60
EZ90 0.96
01/371K 30.00
G55/ 1K 9.00
GS100 12.00
GY501 1.20
GZ30 1.00
6Z32 1.00
GZ33 4.50
GZ34 2.15
GZ37 4.50
KT66 USA 7.15
1(166 UK 10.50
KT77 9.50
KISS USA 9.00
KT88 UK 13.50
KTW61 2.00
M8079 6.00
M8083 3.25
M8100 2.85
M8137 5.50
M8162 5.50
ME 1402 29.50
N78 14.96
042 0.85
082 0.85
PC86 0.80
PC88 0.75
PC97 1.10
PC900 0.75
PCF80 0.65
PCF82 0.60
PCF86 1.20
PCF200 1.80
PCF201 1.80
PCF801 1.35
PCF802 0.60
PCF805 1.25
PCF808 1.25
PCH200 1.10

PCL82 0.80
PCL83 2.50
PCL84 0.85
PCL85 0.80
PCL86 0.85
PCL805 0.90
P0500 3.50
PFL200 1.25
PL36 0.95
PL814 0.72
PL84 0.65
PL500 0.95
PL504 0.95
P1508 1.95
PL509 4.85
PL519 4.95
PL802 5.50
P988 0.82
P950214 1.79
P98130 0.79
P9801 0.79
00V02'6 12.75
00V03.10 5.50
00V0320A

18.50
00V06 -40A

18.00
05150/45 7.00
OS1200 3.95
0S1209 2.00
051212 .3.20
0V03'12 4.95
UCH81 0.65
UF80 0.80
UL84 0.85
9L1020 29.00
Z759 19.85
ZM1001 5.00
1X2B 1.15
2021 0.95
21(25 24.95
4CO2508 37.50
40(350A 71.50
4X1504 25.00
5U4G 1.00
5U4GB
5V4G 0.75
524G 0.85
6487 0.60
6AB8 0.66
64C7 2.00
64144 2.50
6467 1.95
64H6 1.50

64.17
641(6

2.00
2.00

12477 0.85
124T7WA 2.50

6415 0.52 124U6 1.50
64M4 3.25 124U7 0.55
64M5 6.00 124V6 0.80
6445 3.95 124X7 0.65
6A05 1.20 12AX7WA 2.50
6455 1.50 124Y7 4.00
64570 7.50 124274 1.95
64T6 0.75 12846 1.50
6AU6 0.85 128E6 1.05
64V6 0.72 126H7 1.80
6AVV84 2.95 12816 0.70
68A6 0.69 1213Y74 2.75
6847 4.50 12E1 17.95
61348A 3.50 12G47 3.99
6BE6 0.72 12HG74 3.95
6BD6 1.00 30FL2 1.35
68H6 1.95 40KD6 4.50
68J6 1.20 389E7 4.50
68L7GTA 3.95 7501 1.70
68N7 4.50 85A1 8.50
6848 2.75 8542 2.00
6897 4.15 900G 13.15
68984 2.15 91AG 12.50
6857 4.50 92AV 12.50
6BW6 5.35 15082 3.95
6826 2.00 150C4 2.15
604 0.80 807 1.50
605 1.95 8114 12.95
6CH6 10.35 813 18.50
6016 3.50 8334 115.00
6648 2.50 5642 8.50
6F6G 2.00 5651 3.20
6128 1.25 5670 3.50
60984 0.80 5687 3.50
601(6 2.00 5696 3.50
696 1.35 5749 2.50
635 1.50 5751 3.50
ft/5G 0.75 5814A 3.25
6J6 0.65 5842 6.50
6386 3.95 5965 2.25
6JS6C 3.50 6060 2.25
6KD6 4.50 6080 5.75
61600 2.50 61466 6.45
61.661 2.75 68838 6.45
6U8 0.85 7025 2.50
6V6GT 0.80 7027A 4.65
6X5GT 0.50 7199 3.20
787 1.40 7247 2.00
7S7 3_00 7360 7.50
866A 3.50 7475 5.00
11E2 1 6. 50 7591A 3.95
12476 0.59 866A 3.95

I WIT A ED
CIRCUITS

442140 2.50
44240 2.80
LA4400 4.15
144422 2.50
LC7120 3.25
LC7130 3.50
LC7131 5.50
LC7137 5.50
MB3712 2.00
MC1330P 0.76
M12318 1.75
SL9016 4.85
SL917B 6.65
S4760034 1.95
S4760134 1.95
S4750234 1.95
S4760334 1.95
S4761314 1.30
7446618 1.20
TA7061AP 3.95
TA7120 1.65
TA7130 1.50
147204 2.15
147205AP 1.50
TA7222 1.80
747310 1.80
TBA1205 0.70
71345200 1.10
784530 1.10
TBA540 1.25
1845500 1.45
TBA641 BX 1 3.00
TBA800 0.89
TBA810S 1.35
TBA9200 1.65
T0410044 2.20
7041170 1.95
1041190 2.15
1041327 1.70
TDA1412 0.85
1042020 2.45
TDA2030 2.80
TDA2532 1.95
1042540 1.25
TDA2590 2.95
TDA2611A 1.95
UPC566H 2.95
UPC575C2 2.75
UPC1001H 2.50
UPC1025 2.50
UPC1156H 2.75
UPC1182H 2.95
UPC1185H 3.95
UPC2002H 1.95

SEMICONDUCTORS
AC127
AC128
40141K
AC176
AC176K
AC187
AC187K
AC188
AD142
AD149
AD161
40161/2
40162
41124
AF 125
A1126
AF127
AF139
AF239
AU106
AU107
AUI10
AU113
BC107
BC108
BC109B
80139
BC140
BC 141
BC142
BC143
BC147
BC149
BC149
BC157
80158
BC159
BC160

0.20
0.20
0.34
0.22
0.31
0.25
0.28
0.25
0.79
0.70
0.39
0.90
0.39
0.34
0.35
0.32
0.32
0.40
0.42
2.00
1.75
2.00
2.95
0.10
0.10
0.12
0.20
0.31
0.25
0.21
0.24
0.09
0.09
0.09
0.12
0.09
0.09
0.28

8017013
BCI71
BC172
BC173E1
BC182
BC183
BC184LA
BC212
130212L
BC213
BC213L
BC237
00238
BC307
BC327
BC461
130478
BC547
BC548
BC5494
BC557
BC558
BD131
90132
BD133
E10135
BD136
80137
80138
BD139
BD140
8E179
8E180
6E183
6E194
81196
BF 1 97
8119E1

0.15
0.09
0.10
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.10
0.09
0.09
0.10
0.35
0.20
0.10
0.10
0.08
0.08
0.10
0.32
0.35
0.40
0.30
0.30
0.32
0.30
0.32
0.30
0.34
0.29
0.29
0.11
0.11
0.11
0.16

01199
81200
81258
BF259
6E336
81029
BFX84
BFX85
BFX86
BFX88
BEY50
BEY51
BP/52
BP/90
BT106
BT108
139116
BU105
BU108
BU124
BU126
BU205
BU208
BU2084
8 U3264
BU526
MRF4504

12.50
MRF453 17.50
MRF454 23.50
MRF475 2.50
MRF477 10.00
0071 0.40
820088 1.70
R20108 1.70
92540 2.48
TIP29 0.40
TIP29C 0.42
111300 0.43

0.14
0.40
0.28
0.28
0.34
0.30
0.26
0.32
0.30
0.25
0.21
0.21
0.25
0.77
1.49
1.49
1.20
1.22
1.69
1.00
1.60
1.30
1.39
1.52
1.42
1.90

TIP31C 0.42
TIP320 0.42
711410 0.45
11142C 0.47
TIP47 0.65
111146 2.75
TIP2955 0.80
9113055 0.55
TIS91 0.20
2N3054 0.59
243055 0.52
243702 0.12
243704 0.12
2N3705 0.12
243708 0.12
243773 1.95
2N5294 0.42
2N5296 0.48
2N5496 0.65
254715 0.95
2SC495 0.80
2SC496 0.80
2SC 1096 0.80
2501173 1.15
2501306 1.00
2S01307 1.50
2501449 0.80
2501678 1.25
2SC1945 2.10
2001953 0.95
2501957 0.80
2501969 1.95
2SC2028 1.15
2502029 1.95
2002078 1.45
2502091 0.85
2002166 1.95
2002314 0.80
34211 1.95
3SD234 0.50

Many other items available
Please phone send list for (1,10IP

Goods normally despatched wor, :1 hours

CALLERS WELCOME
* Entrance on A2 2 7 SOyds
Soutn of Meopnam Green
EsUOil enournes welcome

P. & P. 50p. Please add V.A.T. at 15%
* 24 -HOUR ANSAPHONE SERVICE *

* Hours
Mon -Fri. 9.30-5.30
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SAVE f4.25 by receiving a FREE
magazine binder
when you
subscribe to.............

el/

It's true, by subscribing to Ham Radio
Today you will not only receive your
personal copy direct to your door for a
whole year but also have a superb
magazine binder in which to keep your
copies AND IT'S FREE!
All you have to do to receive your FREE
binder is book a new subscription or
renew an existing subscription to Ham
Radio Today.
What could be simpler? Normally priced
at £4.25, these attractive binders will
hold approximately 12 issues of Ham
Radio Today.
Not for you any longer the chore of
having to track down dogeared copies of
your favourite magazine, instead you will
merely go to your bookshelf and they will
be waiting for you in pristine condition.
Don't miss out on this outstanding offer
- subscribe today and receive your
FREE binder within 14 days of your order
being received.

SPECIAL OFFER

SUBSCRIPTION ORDER
FORM

Cut out and send to:
HAM RADIO TODAY
513, LONDON ROAD
THORNTON HEATH,

SURREY,
ENGLAND.
CR4 6AR

Please send my free binder and commence my personal
subscription to HAM RADIO TODAY with the

SUBSCRIPTION
RATES
(tick as

appropriate)

issue

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

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

Order for I ......
(made payable to ASP Ltd)

OR
Debit my Access/Barclaycard'

("delete as necessary)
Insert card no.

"4.,,11,.,. \,kt.)

L
Please use BLOCK CAPITALS and include post codes.

NAME (Mr/Mrs/Miss)
delete accordingly

ADDRESS

POSTCODE

Signature

Date
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QTH/QRA
Locator

Program for
the

y Fuller
8?z C8 1

If you are going /A or /P on holiday
or DXpedition you are able to work
out all possible QRA locators, or
draw the QRA squares on a map,
from the information derived from
Program A. The other possibility of
course is to take the ZX81, a 12 volt
television and battery cassette
player with you to the /A or /P loca-
tion. Although the ZX81 should run
on 12 volts I used a simple transistor
dropper from 12 to 9 volts to avoid
any thermal problems. This ar-
rangement also doubles up on
caravan holidays to put invaders
and other games on the portable
television for wet days. The most
significant problem with using the
ZX81 near radio equipment is one of
interference. No attempt has been
made to reduce the interference
level, I simply work out the QRA
locator (Program A) first and the
distances, etc (Program B) after. No
doubt somebody will produce a sup-
pression kit in the future.

The first two attempts at this pro-
gram proved to be abortive, as
20K+ of RAM would have been
needed and a complete rethink was
necessary to produce a version in
about 8.1K. Machine code was
avoided so that each program can
be understood and modified to in-
dividual requirements (eg. adding a
printer to output scores with times
and callsigns). Most subroutines are

As a result of producing
a QRA program for

contest use at my local
club I decided to

improve it and make it
as foolproof as possible.
The final program was
of interest to other ZX81
users and the idea of
making the program

available to other ZX81
users came about, but

the original QRA
program was not
enough to justify
producing tapes.
Having seen the

difficulties that arise
from finding QRA

locators it was decided
to write a program to
cover this problem.

How many QSL cards
have you received with

a QRA locator
overprinted?

headed with a REM statement to aid
the understanding of the program.

Program A

After loading you are presented
with an introductory caption. This
clears and you are invited to input
your latitude in degrees, minutes
and seconds. These are all assumed
to be north of the equator. Next you
input EAST or WEST and the
degrees, minutes and seconds
longditude. The best place to find
this information is from an Ord-
nance Survey map, 1 inch to the
mile or the later metric series
1:50000. If an Ordnance Survey
map is not available, any reasonably
scaled map can be used. On com-
pletion of your longditude the
screen will clear as the ZX81 goes
into FAST mode. A 'noughts and
crosses' grid is generated and
presented to the screen. By remov-
ing the line of code with FAST in it
(2150), you can watch the grid be-
ing generated, but with the penalty
of it taking much linger. The pro-
gram will work out your QRA
locator and write this in the centre
square. The relative position is
shown with a flashing pixel. If the
pixel flashes on an axis you are on a
boundary. This now requires very
careful checking to see which
square you are in. In the unlikely
event of being on a boundary you
can chose your QRA locator or even
have an aerial in each! The program
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now works out the QRA locator of
the remaining eight squares and
finds the latitude and longditude for
the corners of your square. With this
information you are able to plot on a
map your square and the adjacent
ones. On completion the pixel of
your relative position will flash
again in case it has been overwrit-
ten. Looking at the listing, eg. lines
1860 or 2060, there are some
unusual lines of code. The best way
to explain the reason for this is to try
the following short program.

LET A = 1
LET A = A/3
PRINT A
LET A = A*3
PRINT A
LET A = INT A
PRINT A

By running this the reason for the
'fixes' in code should be seen. The
size of the program is about 8.1K
and loading takes about 3'/2

minutes. The area covered by this
program is

LAT 40 00 CO NORTH to 62 59 59

NORTH
and
LON 11 59 59 WEST to 39 59 59
EAST
If you input below 40 degrees
latitude you will be prompted to the
fact that there is an identical QRA
locator above 40 degrees latitude.

Program B

This program can be regarded
as a standard QRA program, but
with several significant im-
provements on all other versions
seen. The program is loaded in the
normal way. After the introduction
you can name the contest and input
your base QRA locator. For every
QRA locator the corresponding
latitude and longitude for the bot-
tom left hand corner of its square is
given. The flashing prompt will in-
vite you to input the distant station.
The following items are worked out
and presented on the screen:
latitude/longitude, distance in
kilometres, bearing, points for
RSGB contests, total points for
IARU (ie. points per kilometre),

total points for RSGB, number of
contacts and best DX so far. A void
bearing is given for a QRA locator
which is the same as the base QRA
locator.

The input of a QRA locator is
checked for 5 characters, letters on-
ly in first and second characters, the
third and fourth holding a value bet-
ween 01 and 80, and a valid letter in
the last character. No invalid inputs
are accepted; all invalid inputs pro-
duce an error report without affec-
ting the total score etc. The size of
this program about 7.5K and loads
in about 3 minutes. The area
covered by this program is LAT 36
CO 00 NORTH to 65 57 30 NORTH,
and LON 12 00 00 WEST to 38 56 00

EAST.
Copies of the tape and instruc-

tions are obtainable from:
R Fuller, 35 Chichester Walk,

Wimborne, Dorset, BH21 1SL. The
price is £3.50 (including £1 for
RAIBC funds and P&P).

It is hoped to produce a Spec-
trum version in the near future
which will be distributed exclusive-
ly by Ham Radio Today.

Program A listing
10 REM FIND YOUR ORA PROGRAM

FOR ZX81+18K RAM
20 REM COPYRIGHT R.FULLER

G8CEZ OTHR 10 JAN 1983
30 REM PLEASE DO NOT COPY THIS

PROGRAM IF YOU DO YOU
ARE DIVERTING MONEY
FROM RRIBC FUNDS

40 REM FOR EVERY TAPE SOLD AT
FULL PRICE ONE POUND
25 TO DE SENT TO RAIBC

50 LOT u0 2.3/60
bia LET LH=4,b0
70 LE) WiLFT=000 DIM 2(3,3)
SO LOT . I
100 LEI 2'1,2).4u
110 LET Z(1,3).41
120 LET Z(2,1)=44
130 LET Z(2,2)=47
140 LET Z(2,3)=40
150 LET Z(3,1)=45
150 LET Z(3,2)=38
170 LET Z(3,3)=39
leo LET Rs=-G6CEZ-
190 LET 1910=-RAIBC-
200 FOR 5=1 TO 5

A 210
PRINT RT 1+5,1;ACRT 1+5,7,

220 PRINT RT 1+5,24.:ACAT 1+5,1
8,R$
230 PRINT AT 20-5,24;A1;RT 20-5
,18,8$
240 PRINT RT 20-5,1,A$,AT 20-5,

7;5$
250 PRINT AT 11,5;"UELCOME TO T

HE ""FIND ORR-
- PROGRAM"
260 LET Cli="
270 PRINT RT 1+5,7;C$
260 PRINT AT 1+5,18,C1
290 PRINT AT 20-5,24,C$
300 PRINT RT 20-5,1;C$
310 NEXT 5
320 PAUSE 200
330 POKE 16437,255
340 CL5
350 PRINT AT 4,1.-UHRT 15 YOUR

LATITUDE"
350 PRINT
370 PRINT "DEGS ")
380 INPUT LRTD
390 IF LATO:62 Tt;EN GOTO 0430
400 IF LRTD(I4 THEN GOTO 0430
410 IF LATD<40 THEN LET SHIFT=1
420 GOTO 0450
430 GO5U5 3070
440 GCTO 07160
450 PRINT LATO
45g. PRINT
470 PRINT "MINS
480 INPUT LATH
490 IF LATM>59 THEN GOTO 0510
500 GOTO 0530
510 GOSUB 3110
520 GOTO 0460
530 PRINT LATH
540 PRINT
550 PRINT "SECS ";560 INPUT LRTZ
570 IF LSTS>59 THEN
580 GOTO 0610
590 00508 3110
600 GOTO 0540

610 PRINT LATE
620 PAUSE 50
630 POKE 16437,255
640 CL5
650 PRINT AT 4,1:-UHRT 15

LONGITUDE"
660 PRINT
670 PRINT -INPUT OR

YOUR

660 IF INKEY$(>-- THEN GOTO 068
690 IF INKEY$-,-- THEM GOTO 0690
700 LET Es./NKEyo,
710 IF Es="E" THEN GOTO 0800720 IF E$. -u- THEN GOTO 0600730 CL5
740 PRINT AMMAN INPUT E OR U
750 PRINT
760 PRINT -YOUR INPUT UR5
770 PRINT
780 GOTO 0660
790 PRINT
800 PRINT E$
810 PRINT
820 PRINT -DEGS
830 INPUT LOND
840 IF LUNU>11 HNU E$=-1.1" THENGOTO 0870
650 IF LOND>39 RND E$= -E- THEN

GOTO 0870
860 GOTO 0890
870 GOSUB 3060
820 GOTO 0810
890 PRINT LOND
900 PRINT
910 PRINT -MINS
920 INPUT LONM
930 IF LONM>59 THEN GOTO 0950
940 GOTO 0970
950 GOSUB 3110
960 GOTO 0900
970 PRINT LONM
980 PRINT
990 PRINT "SECS
1000 INPUT SONS
1010 IF LON6>59 THEN GOTO 1030
1020 9O (U 1050
1030 GO5U8 3110
1040 GOTO 0980
1050 PRINT LONS
1060 PAUSE 50
1070 PORE 16437,255
1060 IF SHIFT=1 THEN GOSUB 3140
1090 GOSUB 1650
1100 GOSUB 2130
1110 LET N3=(10*N1)+N2
1120 GOSUB 2570
1130 GOSUB 2670
1140 GOSUB 2330
1150 GOSUB 2200
1160 GOSUB 2010
1170 GOSUB 2440
1180 REM BOTTOM CENTER,
1190 LET LAT=LRT-110
1200 GOSUB 2330
1210 GOSUB 1650
1220 PRINT AT 19.13:CHR$
A2;N1;42;L:i1R$ ZiK,H)

GOTO 0590 1230 REM BOTTOM RIGHT
1240 LET LON=LON-LR
1250 GOSUB 2330
1260 00508 1650

0

'; E$

Al:CHR$

1270 PRINT RT 19.2E.CHR1 R1.CHR$
R2;N1:N2,CHR$ zIK.m)
lizaes REM MID RIGHT
1290 LET LAT=LRT+UD1300 90506 20310
1310 GOSUB 2480
1320 GOSUB 1650
1330 PRINT AT 11,26.CHRS R1,CHR$
R2;N1,N2.:CHR$ Z(K,H)
1340 REM TOP RIGHT
1350 LET LRT=LAT+UD
1360 00508 2330
1370 GOSUB 2510
1380 GOSUB 1650
1390 PRINT AT 2,26,CHR$ (91,CHRS

N1,- P.42; CHR$ ZIK,H)
1400 REM HID TOP
1410 LET LON.LON+LR
1420 IF Lom>e.emeeel THEN LET E0
1430 GOSUB 2330
1440 GOSUB 2540
1450 G0508 1650
1460 PRINT AT 2,13;CHR$ RI,CHRS
R21,11,N2,CHR$ ZIK,H)
1470 REM TOP LEFT
1480 LET LON=LCN+LR
1490 IF LON>0.000001 THEN LET E$

1500 GOSUB 2330
1510 GOSUB 1650
1520 PRINT AT 2,2;CHR$ AI CHR$ A
2;N1,N2;CHR$ Z(K,H)
1530 REM MID LEFT
1540 LET LAT=LAT-U0
1550 GOSUB 2330
1560 GOSUB 1550
1570 PRINT AT 11,2;CHR$ Al;CHR$
R2,N1;142;CHR$ Z(K,H(
1580 REM BOTTOM LEFT
1590 LET LRT=LRT-UD
1600 GOSUB 2330
1610 GOSUB 1650
1620 PRINT AT 19,2;CHR$ RI;CHR$
R2,N1,N2;CHR$ Z(K,H)
1630 GOSUB 2810
1632 POKE 16418,0
1634 PRINT AT 22,12, -FINISHED -
1636 PRINT RT 23,45: -PRESS RUN/NL
TO GO AGAIN"
1640 STOP
1650 REM FIND ORA
1660 IF LOND+LONM+LONS=0 THEN LE
T E$. -E-
1670 REM ****FIRST ALPHA****
1680 LET 6.(LONM/60)+(LONS/3600)
1690 LET B=LOND/2
1700 LET R=(LOND4D)/2
1710 IF Es= -E" THEN LET 141=INT (

6+38)
1720 IF E$="U" THEN LET R1.INT
64-R)
1730 REM ****SECOND NUMBER
1740 LET C=(B-INT 8)110
1750 LET 0=(131.5)+C
1760 IF E$= -E- THEN LET E=D
1770 IF 06=-0- THEN LET E=10 -D
1780 LET F=INT E
1790 LET N2.1.+F
1800 LET 0=0-F
1810 IF N2.10 THEN LET N2=0
1820 IF N2.11 THEN LET N2=1
1830 LET G=(G+3)
1840 IF E$= -E- THEN LET 0.0+0.00
00000001
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1850 LET JLON.G-INT G
1860 LET H=INT (0+1.000001)
1870 REM ***SECOND LETTER A2****
1880 LET A2=LRTD-2
1890 IF R2(38 THEN LET R2=R2+26
1900 IF R2=37 THEN LET R2=63 '

1910 REM ****FIRST NUMBER N1****
1920 LET A.LATH/60+LAT5/3600
1930 LET H-R*6
1940 LET e=e-A
1950 LET N1=1NT 8
1960 IF R -PINT A)=0 THEN LET N.
N1-1
1970 IF N1=8 THEN LET N1=7
1980 IF N2=0 THEN LET NI=NI+1
1990 REM ***** R5T LETTER'S.**
2000 LET C=R-INT A
2010 LET C=fC*3)
2030 LET JLRT=C-INT C
2040 LET Y.12
2050 IF JLAT40.5 THEN LET Y=10
2060 LET K=C+1.000001
2070 LET K=INT K
2080 IF K=4 THEN GOTO 2100
2090 GOTO 2120
2100 LET N1=N1-1
2110 LET K=1
2120 RETURN
2130 REM ORRIS GRID
2140 CL5
2150 FA51
2160 FOR H,8 IO 14
2170 PLOT 14,N
2180 PLOT 44,A
2190 NEXT A
2200 FOR R=0 TO 63
2210 PLOT A,29
2220 PLOT
2230 NEXT R
2240 SLOU
2250 RETURN
2260 LET FLON=INT (24*JLON)+20
2270 IF J1_0)440.001 THEN LET FLON
=FLON-1
2280 IF aLON>0.9999 THEN LET FLO
N=19
2290 LET FLAT=INT (15*ULAT)+14
2300 IF JLRT40.001 THEN LET FLRT
=FLAT -1
2310 PRINT RT Y,13,CHR$ A1,CHR$
R2,N1;N2;CHR$ Z(K,H)
2320 RETURN
2330 LET RLPHR=LRT

2340 GOSUB 2870
2350 LET LATD.DEG
2360 LET LATM.MIN
2370 LET LAT5-5E--'5
2308 LLT ALFmN=HeS LUN
2300 GOL-UU au?i3
2400 Lk( LuNU.DEG
2410 LET LONM=MIN
2420 LET LON6-5EC5
2430 RETURN
2440 REM PRINT
2450 PRINT AT 15,3.-LRT -,LATD,"

,LATH,- -,LRT5
2460 PRINT AT 16,3,-LON -,LOND.-
",LONM,- -,LON5,- ":E$

2470 RETURN
2480 PRINT RT 15,18, "LRl -;s-ATO;

-;LRTH;- -,LAT5
2490 PRINT RT I6.18,-LON

-,LONM," -,LON5;" -,E$
2500 RETURN
2510 PRIT ATLRTS7,16;-LAT -,LATD;-ATMN;" ";
2520 PRINT AT 8,16:-LON -,LOND;"
-,LONM;- -;LON5;" -;E$

2530 RETURN
2540 PRINT MT 7,75;-LHI -;LHro;-
-,LATM; ";LFITS
2550 PRINT AT 6,3;"LON -;LOND,
-,LONM;- -,LONS,- ";E111
2560 RETURN
2570 REM FIND LRT
2580 LET LRT=40
2590 IF SHIFT=1 THEN LET LRT=14
2500 CET LAT=LAT+CR2-381
2610 LET LAT=LRT+t7-INT «N3-1),10»*0.125
2620 IF K.1 THEN GOTO 2660
2630 LET LAT=LAT+0.125/3
2640 IF K=2 THEN GOTO 2660
2650 LET LRT.LAT+0.125,3
2660 RETURN
2670 REM FIND LON
2680 LET LON=0
2690 IF R1+57 THEN GOTO 2720
2700 LET LON=LON-2*(INT (A1)-38)
2710 GOTO 2730
2720 LET LON=LON+2*(91-(INT (RI)
+27))
2730 LET N3=143-1
2740 LET Z=INT (143/10)*10
2750 LET LON=LON-(N43-2:1*0.21
2760 IF H.1 THEN GOTO 2600

2770 LET LON=LON-0.2/3
2780 IF H=2 THEN GOTO 2800
2790 LET LON=LON-0.2/3
2600 RETURN
2810 REM FLASHING POINT
2820 FOR R=0 TO 25
2830 UNPLOT FLON,FLRT
2840 PLOT FLON,FLRT
2850 NEXT R
2860 RETURN
2870 REM DEGREES CONVERSION
2880 LET TEMP=INT ALPHA
2890 LET DEG=TEMP
2900 LET MIN=(ILPHA-TEMP)*60
2910 LET TEMP=MIN
2920 LET MIN=INT MIN
2930 LET 3ECS=LTtMP-M1N1160
2940 LET SEC5=5EC5+0.5
2950 LET SECS=INT SECS
2960 IF 5EC5>=5.0 THEN GOTO 2990
2970 IF MIN>=60 THEN GOTO 3020
2980 GOTO 3040
2990 LET 5EC5=0
3000 LET MIN=MIN+1
3010 GOTO 2970
3020 LET MIN=0
3030 LET DEG=DEG+1
3040 RETURN
30',0 REM ERRUR
OUGU
3070 PRINT
3080 PRINT -0MOMB
GE"
3090 RETURN
3100 REM
3110 PRINT
3120 PRINT -moms VALUE IN EXCE
55 OF 59-
3130 RETURN
3140 CLS
3150 PRINT AT 5,1, -NOTE: -THERE
5 ANOTHER ORA LOCATOR
OF THE SAME CODE ABOVE 4

O DEGREES LAT."
3180 PAUSE 250
3170 POKE 18437.225
3180 RETURN
3190 SAVE -FINDORM-
3260 GOTO 0010
3210 PRINT USR 32304
3220 PRINT PEEK 16404+255IPEEK 1
6405-16509
3230 REM ISSUE 2 :20 JAN 83

OUT OF RAN

Program B listing
10 REM -DISTANCE BEARING AND

CONTEST SCORE rposann
1 NOV 1982"

20 REH COPYRIGHT GOCEZ NOV 82
ZX81+16K RAH

30 REM PLEASE DO NOT COPY THIS
PROGRAM,BUT IF YOV DO
PLEASE SEND A DONATION
OF A POUND OR HOPE FOR
RRIBC VIA GOCEZ OTHR

40 REM FOR EVERY TAPE SOLD RT
FULL PRICE ONE POUND
WILL BE SENT TO RAIBC

50 LET rumc.pz.les
60 LET DR=0
70 LET D8=0
80 LET DC=0
90 LET NC=0
100 LET DX=0
110 FOR 5=1 TO
120 PRINT AT 1+5,1,-08CEZ-,AT 1

+5,7,-G8CEZ'
130 PRINT AT 1+5,24,-G0CEZ-,RT

1+5,16,-G6CEZ-
140 PRINT AT 20-3,24,-G8CE2-,AT
26-5,18,-RAIBC-
150 PRINT RT 20-5,1,-secEz-,ar

20-5,7,-RAIBC-
160 PRINT AT 11,1;"UELCOHE TO T

ME ORA PROGRAME"
170 PRINT AT 1+5,7,"
180 PRINT AT 1+5,10,
190 PRINT AT 20-5,24-
200 PRINT AT 20-5,1;f'
210 NEXT 5
220 PAUSE 200
230 POKE 16437,255
240 CLS
250 FOR 5=1 TO 16
260 LET 6=20
270 PRINT AT K -15,4, -NAME OF CON

TEST?"
280 NEXT 5
290 PRINT AT 21,2,-HAAINUH OF 1
6 CHARACTERS"
300 INPUT N$
310 IF N.- THEN GOTO 0300
315 IF LEN N4,18 THEN GOTO 0240
320 CLS
330 PRINT RT 11,1,"PLEASE INPUT
YOUR ORR CODE
340 LET J11=-0-
350 GOSUB 1580
350 GO5u8 1380
370 GOSUO 1220
380 CLS
390 PRINT AT 7,1,"BASE LOCATOR.

L4
460 GOSUB 1690
410 LET ALPHA -L1
420 GOSUB 2260
430 PRINT " LAT -,DEG,- -MIN;-
4i0 LEt ALISHA.L2
450 GO5U8 2260
460 PRINT LONG -,A85 DEG,- H

IN SECS 34
4176 Lk,- LOAG=1.4
480 LET LRT=L1
490 PRINT
500 PRINT "-* ********

510 GO5U11 1040
520 GO5u8 1580
530 CLS
540 GOSU8 1380
550 GOSUB 1220
560 PRINT L$
570 PRINT
580 GOSUB 1890
590 LET ALPMR=L1
600 GOSUB 2260
610 PRINT "LAT "";DEG, -
SECS;' -

P

620 LET ALPHR.RISS L2
630 GO5U8 2260
640 PRINT " LONG ";R83 DEG,-

M6841IN,- PRINT CS.: -"SECS" ,6$

660 GOSUB 1130
670 LET U=D
5e0 LET U=INT (U*100)
690 LET U=U/1110
700 LET V=U+0.5
710 LET D=INT V
720 IF U<1 THEN LET U=0
730 PRINT -DXST.-U,- KM1S",
740 Ir. L14,0 THEN GOTO P770
750 PRINT " ONG VOID SAME OR
760 GOTO 079e
770 GOSUB 2446
780 PRINT " BEARING=
790 PRINT
See PRINT "R.S.G.B. SCORE.-510 GOSUB 1030
820 PRINT AT 0,19,110
830 LET DA.DR+D
840 LET DB=08+D
850 LET Dc=0C+DD
860 PRINT
870 PRINT --*-*-*-*-*-*-*-*-*-*
880 PRINT
890 PRINT
900 PRINT -TOTALS FOR THIS
910 PRINT -
920 PRINT
930 PRINT
940 PRINT "I.R.R.U. -;DA;'

;- R.5.0.8. ";DC;
950 PRINT
960 PRINT
970 LET NC=NC+1
980 PRINT "NO. OF CONTACTS NY'
996 IF 0>Dx THEN LET ...1S=LS
1000 IF D>DX THEN LET DX=D
1010 PRINT - ";DX,
1020 PRINT TO RR -,J$
1030 GOTO 0500
1040 REM "FLASHING PROMPT"
1050 FOR L=1 TO 5
1060 PRINT AT 21,6;"
OCATOR-
1670 PRINT AT 21,6; -tom L
OCRTOR-
1080 FOR m=1 TO 10
1090 NEXT M
1100 NEXT L
1110 PRINT RT 21,6;"ENTER NEXT L
OCRTOR-
1120 RETURN
1130 LET Z1=LAT4FUNC
1140 LET Z2=LONG*FUNC
1150 LET Z3=L1*FUNC
1160 LET Z4=L2*FUNC
1170 LET Z=COS (Z1)*COS )7.2)+C05
(Z4 -Z2)

1180 LET Z=Z+CSIN (Z1)45IN (Z-3))
1190 LET D.(60*ACS (Z)),FUNC
1200 LET D=D*1.850
1210 RETURN
1220 LET A4=L4(1)
1230 LET B4=L4(3 TO 4)
1240 LET C$=L$(5)
1250 LET L2=0
1260 IF Re>= -U" THEN GOTO 1290
1270 LET L2=L2-2*(CODE (11$)-38)
1280 GOTO 1300
1290 LET L2=L2+2*(91-)CODE (A$)*
27))
1300 LET Z=VAL (84)-1
1310 LET Z1=INT (Z,10)*10
1320 LET L2=L2-((Z-11)».2)
1330 IF C$="F" OR Cs="G- OR C$="
H" THE).) GOTO 2370

1340 LET L2=L2-.2.3
1350 IF C$="E" OR CS."
R- THEN GOTO 1370
1360 LET L2=L2-.2/3
1370 RETURN
1380 LET RS=LS(2)
1390 LET 8$=L$(3 TO 4(
1400 LET C$=L$15)
1410 LET L1=40
1420 IF ,,,,$)";J- THEN GGTO 1440
1430 GOTO 1500
1440 PRINT AT 5,4, "13 THE 3TATIO
N N OR 3 OF 40 LA
T 7
1450 INPUT 0$

PRINT AT 2,11;c4
1170 PAUSE 50
1480 POKE 16437,255
1490 IF 04(1)="5" THEN LET L1=14
1500 LET L1=L1*(CODE ,A$)-65+27+
1510 LET L1=L1+(7-INT (iVAL tes1
-1)/16»*.125
1520 IF C11. -F- OR C.S.-E' OR C5=-
O " THEN GOTO 1560
leas LET L1=L1.s.125/3
1540 IF cup="G" OR Cis="J" OR c$= -
C" THEN GOTO 1560
1550 LET L1=L1+.125,3
1560 CL5
1570 RETURN
1580 INPUT L$
1590 REP) TEST FOR 5 CHAR
1600 IF LEN (L11)4,5 THEN GO5U8 1
920
1610 REM TEST FIRST CHAR
1620 LET El1=L11( TO 1)
1630 IF (CODE (E$))(37 0R (CODE
(E4))>64 THEN GOTO 1960
1640 REM (TEST SECOND CHAR
1650 LET Et L$(2)
1660 IF (CODE (E$))137 OR (CODE
(Es)))64 THEN GOTO 1990
1670 REM TEST FOR VALID CHAR 3,4
1680 LET
1690 LET F =L4(4)
1700 REM T ST FDR 00
1710 IF (CODE (E1))4=25 AHD (COD
E (F$))<=26 THEN GOTO 2020
1720 REM TEST FOR 82 OR MORE
1730 IF (CODE (E4))>=36 AND (COD
E (F4),)>28 THEN GOTO 2060
1740 IF (CODE (E4))<=27 OR (CODE
(F41)(=27 THEN GOTO 2130

17841 IF (CODE IESO)>=37 OR (CODE
(F$»>=38 THEN GOTD 2100

1760 REM TEST 004 LAST CHAR
1770 IF L4(8)= -A" OR L4(51="6"
R L$(5)="C" OR L$(81="0" THEM GO
TO 1820
1760 IF L$(5) "E" OR L$(5)= -F- 0
R L$(5)="G" OR L4(5)="H" OR L4(5
="J" THEN GOTO 1620

1790 CLS
1800 REM ERROR FOUND
1810 GOTO 2166
1820 RETURN
1830 LET DD.1
1646 FOR A=80 TO 10000 STEP SO
less IF 04=R THEN PETIAW4
1886 LET 00=4:00.2
1870 PRINT AT 6,19, DD
1880 NEXT A
1890 LET 8$="U-
1900 IF L24=0 THEN LET 80,="E"
1910 RETURN
1920 CL5
1930 PRINT AT 8,1;" YOU MEM
NPUT S CHARACTERS
Z611F-
1940 PRINT
1950 GOTO 2180
1960 CL5
1970 PRINT "ERROR IN FIRST CJ' RA
CTER MUST SE ALPHA
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199e GOTO 2100
1940 CLS
2000 PRINT -ERROR IN SECOND CHAR
RcTER MUST BE ALPHA
2010 GOTO 2130
2020 CL5
2030 PRINT -ERROR IN CHARACTERS
3/4 VALUE TO BE BETUEEN
01 AND 80-
2040 PRINT "VALUE FOUND T
O BE-- LESS THAN 01 OR
IS RN ALPHA"
2050 GOTO 2180
2060 CLS
2070 PRINT "ERROR IN CHARACTERS
3/4 VALUE TO BE BETUEEN
01 AND 80
2080 PRINT -VALUE FOUND TO BE
,- MORE THAN 20 OR
IS RN ALPHA.:
2000 GOTO 2180
2100 CLS
2110 PRINT "ERROR IN CHARACTERS
3/4 VALUE FOUND TO BE AN
ALPHA OR IS 90'

2120 GOTO 2180
2130 CLS
2140 PRINT - INVALID CHAR IN CHA
R 3/4-

2150 GOTO 2190
2160 CLS
2170 PRINT ERROR IN LAST
ACTER **MIST BE ASCDEFGH
OR J*4
2 180 PRINT
2190 PRINT
2200
2210
L$
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390

CHAR

*** TRY AGAIN II

PRINT
PRINT -YOUR INPUT WAS
PRINT
PRINT 12

GO5UB 1040
GOTO 1580
REM DEGREES CONVERSION
LET TEMP=INT ALPHA
LET DEG=TEMP
LET MIN=(ALPHA-TEMPJ*60
LET TEMP=m/N
LET HIN=INT HIM
LET 5EcS,(TEHP-HIN)160
LET SECS=SECS+8.5
LET SECS-INT SECS
IF sEC5=60 THEN Gosve 2360
IF MIN=60 THEN GOSUB 2410
RETURN
LET SECS=0
LET MIN.MIN+1

2400 RETURN
2410 LET MIN=0
2420 LET DEG=DEG+1
2438 RETURN
2440 REM BEARING CALL''
2450 LET Y=LAT*FuNC
2460 LET X=-LONGIFUNC
2470 LET N=L1*FUNC
2480 LET E--L2*FUNC
2490 LET 8=COS N*COS Y*COS (E -X)
+5IN N*SIN Y
2500 LET R=SIN H-B*SIN y
2510 LET B.RTN (SIN iE-A1*C05 NO
CO5 Y/R)+PI*(1448)
2520 LET 8NG=INT ft8*(PI+PI)*(84
0))/FuNC+0.51
2530 RETURN
2540 REM BY R.FULLER oacez

COPYRIGHT 1982
PROGRAM FOR ZX81+161( RAMPACX.

2550 STOP
2560 SAVE -ORIM-
2570 GOTO 6036
21560 PRINT PEEK 16464+256*PEEK 1
6465-15569
2596 REM UERSION Z UITM SEARING

4 JRN 62
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Computer Aided
Transceiver By G37TP811"

Yaesu have established a pretty
good reputation for themselves over
the past decade with an ever chang-
ing range of amateur equipment,
doing well in keeping up with the
apparent needs of the modern
amateur. The FT -980R is probably
comparable with the Trio TS930S,
which was reviewed in the July issue.

The FT -980R is the latest offer-
ing and appears to be a slightly
cheaper version of the FT -ONE at
first glance. It is a fairly bulky beast,
which may be a consideration for
the smaller bench, at 380 x 165 x
465mm overall. Power requirements
are 240V 50Hz, at 530VA in transmit
mode - there is no provision for
12V operation. However, I doubt
that anyone would seriously con-

sider this model for mobile opera-
tion!

As usual, the transceiver came
well packed, with a good range of
plugs for the rear apron outlets.
Also, as usual, the plug on the end
of the mains lead was a European
type - can't someone at Yaesu
manage a British version?
(Presumably they sell enough here
to make it worthwhile.) A couple of
microphones were supplied with the
review equipment, but they are not
normally supplied.

Add-ons

The sample came with a number
of options fitted. The keyer unit (us-
ing a Curtis 8044 chip), 600Hz CW

filter and FM and AM units with ap-
prppriate filters. The FM and AM
Units are supplied at standard.

What it does

Like most modern rigs costing in
excess of £1000, there are a con-
siderable number of facilities of-
fered. The 'innovation' with this one
is the 'CAT' system, which enables
remote control of virtually all the
facilities by computer, via an op-
tional interface.

The rig covers all amateur
bands on transmit, and is a general
coverage unit on receive, powering
up on 7MHz. Modes of operation are
USB/LSB /CW /FM /AM /FSK

As you can see from the illustra-
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tion, the front panel sports a lot of
knobs and switches, providing
about 65 functions in all. All the
usual ones are there, with the less
common extras being ALC meter
hold (so you can see the ALC peaks
easier), Audio Peak Filter, Notch
filter (a disaster - see later), Tone
control, Keyer speed (if fitted), TX
monitor (and sidetone), and SWR
Calibrate for the built in SWR
meter. The latter is not of the
automatic type as in the Trio 930S.

Frequency displays

The 980 has two digital readouts
- one of which is a 'synthesised
analogue display' or, if you like 'a
digital analogue display'. The idea
is to provide a scale type readout for
those who prefer this method of
reference over a digital display. In
this respect it fails miserably.

Virtually all of the people who
saw the rig commented on the wierd
readout under the main dial! To ex-
plain the way it works is a bit dif-
ficult, but what you get is a scrolling
set of figures at 50kHz intervals,
with a cursor underneath which in-
dicates steps of one kHz. It is a bit
confusing to say the least as the cur-
sor moves in the opposite direction
to the scrolling scale, and it takes
longer to decipher it than read the
main display. Maybe there is some-
one who likes it.

The main frequency display is
green fluorescent, and is slightly
unusual in that the display down to
10Hz is available if required,
although this can be changed to
100Hz by means of one of the keys.
A DIM/BRIGHT control is fitted for
the night owls working the DX at
2am in the morning. A set of in-
dicators backs up the switches,
showing which mode the rig is in.
One nice touch is that with rapid
tuning the display freezes until the
new frequency is reached, and you
aren't faced with a rapid blur of
figures.

RIT

Receiver and transmitter in-
dependent tuning is provided but
does have some disadvantages in its
implementation. Pressing one or
other of the RIT buttons puts it into
this mode, and the main tuning knob
then becomes the RIT control, with
up to ± 10kHz of shift available. The
problem is that once you cancel RIT

Meter scales

you lose the setting, and if you want
it back, you have to start all over
again. This is a definite disadvan-
tage - I don't recollect any other
rig that doesn't allow you to recover
the RIT setting if needed. If you are
in a 'net' and one station is off -
frequency, the RIT will be needed to
listen to him. Once someone else
comes up you have to cancel it, or
retune. Then set it up again when
his turn comes round next time.

Scanning

As you might expect from a
heavily microprocessor based rig,
scanning is offered, via three push
switches under the main tuning
knob, or via the microphone, or
through the external computer.
Stepping frequency (the synthesiser
increment) is 10Hz and the rate
either 300Hz per second or 30kHz
per second. I found the slow rate too
slow and the fast rate too fast! The
high speed would have been better
at about 5kHz/second, or even bet-
ter, settable via the microprocessor
to suit the mode. After all, scanning
FM requires a different speed to
CW, or AM.

Both microphones supplied had
scan buttons, but for some reason,
the desk mic refused to operate the
scan function.

Frequency control

This is under supervision of the
micro, and provides several options
to arrive at your intended destina-
tion. Other than the main tuning
knob, any frequency can be entered
directly from the bank of buttons at
the right centre of the front panel, to
an accuracy of 10Hz. Larger
changes in frequency are possible
- either via a 5kHz UP/DOWN but-
ton, which may be single stepped or
continuous, or using the UP/DOWN
buttons which move the frequency
in whole amateur bands at a time

(except in General Coverage mode
when the step is 500kHz.)

The 980 does have two separate
receive modes - either HAM or
GEN, button selectable, which does
speed up moving around as against
a general coverage only mode.

A 'TABBING' function is also
provided, and can be used to set up-
per and lower frequency limits on
either HAM or GEN bands in the
scanning mode.

More frequency options

Trying to use the micro to its full
extent, there are four buttons which
set the source of the controlling fre-
quency for the receiver, transmitter
and main display. Selecting the
VFO button lets the
coverage VFO control everything -
the normal power -up mode. The MR
button selects Memory Recall (see
later), while the RX V/RX M buttons
allow split frequency operation. The
V option lets the VFO control
receive, and whichever memory
channel is selected on transmit, and
the M option the reverse of this.
There are LEDs to remind you that
split frequency working is being us-
ed.

When using split frequency,
another button OFFSET FREQ
allows the main display to show the
frequency difference between the
VFO and memory channels. This is
useful when wanting to work DX-
peditions and you need to know how
many kHz you are away from his
transmit frequency, without doing
mathematics.

If you want to have a look at
your memory channels without
changing frequency in the process,
a CHECK button permits this.
Another button V/U allows a unique
feature that displays the 100s of MHz
digit when a VHF/UHF transverter
is in use. I haven't seen this on any
other rig and it is a nice cosmetic
feature if nothing else.
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Memories

12 of these are provided, of
which four are 'protected' in that
two buttons have to be pressed
simulataneously to enter the fre-
quency into positions 9-12 on the
memory selector switch. The other
eight just need one button pushed to
get the displayed frequency into a'
memory. Memory back-up can be
provided by means of batteries if re-
quired.

There is one potential problem
with the memories - the rig stores
the mode as well as the frequency.
Hence if you store a frequency when
in SSB mode (which you might well
do when tuning around the CW end
of the bands), you are stuck in SSB
mode when you reselect that memory
channel, and nothing you can do
will change this (except retuning
with the main VFO). I would have
thought the storage of the frequency
alone would have been adequate -
although I would not have been sur-
prised if it had also stored the RF
and AF gain settings, and the height
of the operator's chair.

Bandwidth controls

Variable selectivity controls are
almost obligatory in the modern
transceiver and can go a long way to
eliminating interference on our
crowded bands. The 9619 is supplied
with WIDTH and SHIFT controls.
The former adjusts the IF bandwidth
of the receiver during all reception
modes, the maximum bandwidth be-
ing dependent on the filters fitted.
Moving the inner of the two concen-
tric controls counterclockwise
moves the lower skirt of the pass -
band higher in frequency, while
clockwise shifts the upper skirt
lower. The other SHIFT control pro-
vides the 'missing' half by moving
the relative position of the IF pass -
band with respect to the frequency
to which the receiver is tuned.

Hence, by using both controls
together it is possible to eliminate
interference on both sides of a
signal, once you have got the hang
of it. The SHIFT control is indented
every 1001-1z of shift for reference.

Notch filter

Additional selectivity is
available from an Audio Peak Filter,
for CW, with variable frequency
control, and a Notch filter for

removing heterodynes. Unfor-
tunately this latter function must
rate as the worst I have come across,
with a notch depth barely above
20dB according to the meters. The
subjective performance wasn't any
better, with only weak heterodynes
which you wouldn't worry about
anyway being reducable to any ex-
tent. The handbook doesn't state any
figure for Notch Depth so this may
or may not be typical of the filter.
This compares with 40dB for the
FT- 102.

Metering

Extensive metering facilities are
available via the two front panel
meters, what they tell you depen-
ding on the mode and a selector
switch. The first meter is mainly us-
ed for transmit, and can show the
supply voltage, SWR forward
voltage, processor compression (in
dB), PA stage collector current, or
power output. It also functions as the
discriminator meter for FM receive.

The second meter is the S Meter
on receive, and either ALC, or SWR
reading on transmit.

Transmit

A very useful feature on the CW
transmit side is the provision of a
reference tone against which you
can zero beat an incoming signal,

" AN MTCM
OUT tFtti M ACC -2

works by generating a tone whose
frequency is exactly equal to the dif-
ference between that of the third IF
and the BFO. The level of the tone is
variable via the MONITOR control,
which is essential when trying to
zero beat varying strength CW
signals. The pitch is also adjustable
to 500/600/700Hz via the rear panel.
I would hav thought that 500Hz was
a bit low for most people, and that
800Hz, which is the most common
pitch would have been preferable.

for proper transceive operation. It
The MONITOR control also lets

you monitor your transmitted signal
at audio frequencies, and helps in
setting up the compressor (pro-
cessor). Use of headphones for this
is almost mandatory if you want to
avoid acoustic feedback. The head-
phone jack will accept either stereo
or mono headphones.

Full break-in operation is
available for CW, although not as
fast as that on the Trio model. Still
pleasant to use though. Normal VOX
controls are fitted, with the DELAY
and LEVEL controls being on the
front panel for a change - the
ANTI -TRIP control is on the rear
panel.

On the rear panel

There are 14 further connectors
on the rear panel. In addition to the
antenna socket (S0239), Key
(switchable manual or auto), and
grounding terminal, there are swit-
ches to control a bleeper which will
sound when certain front panel con-
trols are depressed, and a
CALIBRATE function to provide
25kHz marker signals for the
receiver. If your linear amplifier is
capable of break-in operation, this
can be catered for, as can a separate
antenna for the receiver section on-
ly. FSK keying, RF out (100mV rms
into 50 ohms - which is rather low

11.1

gay - Try 10111.

.11013V

EAT chat. FSK SMW1

for effective transverter operation),
and a constant level low level AF
signal for recording are also provid-
ed. The remainder of the sockets are
for various accessories, PTT (exter-
nal such as foot switch) and the com-
puter interface.

Power supply

One of the consequences of
having a lot of electronics in a small
space is that they need a lot of
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power. The 980 comes with a fairly
beefy transformer, and a very large
heatsink, plus a fan. The fan does a
good job of keeping things cool, the
only problem is that it isn't very
quiet, and it tends to run all the
time, even on receive. This is a
positive distraction and would seem
to indicate that something isn't quite
right with the PSU rating or cooling
arrangements. The fan could be ex-
pected to run on transmit, but on
receive?

Circuit

The FT -980R is a triple conver-
sion superhet, with a claimed
receive dynamic range of 95dB (us-
ing the narrow CW filter). Certain-
ly, listening didn't show any pro-
blems with respect to this, and it will
be interesting to see the lab figures,
as some of the other rigs reviewed
haven't matched their claimed
figures. A switched attenuator
(10/20/30dB) is provided but it
wasn't needed during the review,
except to help with one very local
station running maximum power.

RF amplification is used at the
front end (2SK12.-) preceded by
lowpass filtering, then by bandpass
filtering (separate banks for general
coverage and amateur bands).
2SK125s are also used in the first and
second IFs, all to aid strong signal
handling. The majority of the main
selectivity is at the second IF of 9MHz,
with the optional narrow and FM
filters at 455kHz (the third IF).

As can be seen from the block
diagram, the synthesiser circuit is
quite complex, using a 30MHz
reference oscillator (this can just be
heard on receive but isn't of any
consequence). With 10Hz steps, the
tuning is smooth and very similar to
a continuously tunable VFO.

The PA unit uses two MRF42.2
to develop 100W PEP SSB output,
and 50W on FM/FSK. The power
output meter seems fairly accurate,
as does the SWR meter.

The 980 on the air

The rig was used for a period of
several weeks with the usual set up
of a G5RV multiband antenna, and
an HQ -1 beam, plus a Transmatch
type ATU. Conditions on 10 metres
were not at their best, so other than
the odd CQ little use was made of
this band. The majority of QSOs
were on 80,40 and 20 metres, with
some CW on 10 and 18MHz.

Handbook and extras supplied with the rig - but the microphones are
extra. The mains lead came with a European -type plug.

Table 1 Lab test results

Receive Mode
1) Receiver sensitivity for 12dB SINAD, USB mode

Frequency (MHz) Sensitivity (iler p.d.)
2 0.2
3.7 0.18
7.05 0.2

14.2 0.2
21.2 0.25
28.5 0.25

2) Set to CW (minimum bandwidth), repeat at 14.2 MHz: 0.36µV p.d.
for 12 dB SINAD.

3&4) Dynamic range measurement: unfortunately there were problems
with the dynamic range test which only came to light after the rig had
been returned to the supplier. This makes it impossible for us to
calculate the dynamic range figure. However, the Australian
magazine Amateur Radio Action measured 103dB, which is quite a bit
better than Yaesu's claimed figure of 95dB with the 300Hz filter in
circuit.

S -meter Calibration
5) Set to 7.05MHz.

S -meter reading
S1
S3
S5
S7
S9
+10
+20
+30
+40

Input Level
4vV p.d.

141.4V p.d.
36µV p.d.
83µV p.d.

180µV p.d.
450µV p.d.
1. 2mV p.d.
3. 6mV p.d.

11.0mV p.d.

6) A 50 ohm dummy load was plugged into the aerial socket and the
receiver tuned across the amatuer bands. No spurious whistle above
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The receiver's input sensitivity
was more than adequate for use with
any half decent HF antenna, and no
problems were experienced with in-
termod products on any band. If
anything, some reduction in the RF
gain control seemed useful on the
lower bands.

One of the few problems on the
performance side was with the audio
reproduction. The AGC time con-
stants seemed a little out, with too
fast a decay time on both the fast
and slow modes, certainly too fast a
decay for SSB use. This meant that
the AGC circuit was continuously
having to start from scratch, with
continual pumping of the
background noise - it also seemed
that the attack time was a little slow.
The recovered audio was noticeably
distorted at the start of speech, each
time the circuit charged up. The ef-
fect was of course more apparent on

stronger signals.
Selectivity without the optional

filters was perfectly adequate, and
sensible use of the shift and width
functions made elimination of adja-
cent channel QRM really easy. The
selectivity could be screwed right
up if needed, and the rejection on
the skirts didn't seem to suffer very
much in the process. It was possible
to reduce the bandwidth to effec-
tively zero with no signals audible at
all (useful on some 80 metre nets!).

Ergonomics

The front panel is well laid out,
except for the MOX switch (manual
TX/RX), which is immediately below
the POWER on/off switch. Several
times I switched the rig on, and
unknowingly put it into TX mode at
the same time. At one stage, the rig
was sitting on transmit for 3 hours

AGC threshold was found.

Transmit Mode
7) The equipment was set to USB and a 2 -tone audio generator
connected to the microphone input. The PEP output and 3rd and 5th
order IPs were recorded.

Frequency PEP Output 3rd Order 5th Order
1.9 MHz 116W 26dB below tones 42dB below tones
3.7 MHz 116W 27dB below tones 45dB below tones

7.05 MHz 110W 28dB below tones 43dB below tones
14.2 MHz 118W 29c1/3 below tones 42dB below tones
21.2 MHz 128W 27dB below tones 40dB below tones
28.5 MHz 117W 24dB below tones 35dB below tones

8) As for 7, but the input level at each point was backed off to give
half power output. The single tone output on full power was measured.

Frequency PEP 3rd Order 5th Order Single
Output Tone

1.9 MHz 58W 29dB below tones 43dB below tones 109W
3.7 MHz 58W 32dB below tones 48dB below tones 109W

7.05 MHz 55W 35dB below tones 48dB below tones 105W
14.2 MHz 59W 35dB below tones 42dB below tones 111W
21.2 MHz 64W 35dB below tones 43dB below tones 123W
28.5 MHz 58W 30dB below tones 40dB below tones 113W

9) The harmonics were measured at maximum single tone output.
(figures are dB below the single tone.)

Frequency
1.9 MHz
3.7 MHz
7.05 MHz
14.2 MHz
21.2 MHz
28.5 MHz

2nd harmonic
70+
70+
66
70+
70+
70+

3rd

Our thanks to SMC Ltd. who kindly loaned the review rig
to us.

harmonic
70
70
65
65
70+
70+

and microphones

before I noticed, but no harm seem-
ed to have resulted as no carrier was
being radiated. If there had been
carrier present, and the ATU on a
band other than that selected, I

doubt the PA would have survived.
Reverting to performance, the

audio quality from the internal
speaker was a little on the bassy
side, without much character. The
tone control was mainly used in the
full treble boost position in an effort
to overcome this.

Talking of audio quality, the rig
cam with two microphones - the
hand mic type MH-1B8, and a desk
mic type MD -1. The hand mic was
by far the better performer, and was
preferred by virtually every station
worked. The desk mic was 'orrible
and didn't get one favourable report
- the 3 switched tone settings on
the base didn't appear to make
much difference either. One
Stateside station described it as stuf-
fed with cotton wool, and our Editor
didn't make any more favourable
noises about it.

As with the TS -933S, it is
necessary to keep the ALC meter
reading well up when on SSB, if you
,want maximum undistorted talk -
power. If you want less power on
SSB, you have a problem.

Although the drive power can
be varied on CW, there is no provi-
sion for varying the SSB drive, or so
the book says. The DRIVE control
does in fact have some effect on
SSB, but it is all cramped down at
the low end of its travel, and not
really of much use. The other way to
get the power down is to reduce the
mic gain, but this does have the
disadvantage of making the residual
carrier suppression that much worse
by comparison with the speech
signal itself.

Break-in operation on CW was
no problem, but speeds above 30
WPM would not be possible as the
changeover circuit isn't fast enough
on the review sample. The Keyer
was of course very good, being built
around the Curtis 8044 keyer chip.

One transmit facility which
wasn't mentioned earlier is the
AMGC (Automatic Mic Gain Con-
trol). This establishes a relative
threshold level at the microphone
audio input, below which audio will
not provide any output. This proved
very useful, as it prevented the cool-
ing fan from modulating when not
speaking into the microphone!

The noise blanker fitted to the

HAM RADIO TODAY SEPTEMBER 1983 49



980 works very well, and is capable
of virtually eliminating the
Woodpecker when the threshold
level is correctly set. It didn't seem
to upset the dynamic range much,
unless well advanced, and was very
effective on the random pulse type
interference we get on the lower fre-
quency bands most of the day. Most
of the time saw it switched into cir-
cuit.

Frequency stability could not be
faulted, and the display is easy to
read in any light. The provision of
10Hz accuracy on the main display
is a little superfluous, but this can
easily be blanked if preferred.

The transmitter didn't show any
funnies on any band, except for one
session on 21MHz when the PA
seemed to be self oscillating, driv-
ing the 2 metre monitor berserk.
After checks on the antenna system,
the fault persisted, then suddenly
cleared and couldn't be re -induced.
TVI on UHF TV was also apparent,
so something certainly was coming
out that shouldn't have been, but the
cause remains unknown.

There were no spurious signals
on the receive side within the

amateur bands, except for some at
very low level which wouldn't con-
stitute a nuisance. With the com-
plexity of the synthesiser, this is
quite commendable.

General coverage

Tuning from 150kHz to
29.000MHz, the 980 offers versatile
general coverage for those who re-
quire it. The AM and FM modules
are effective (there is a SQUELCH
control for FM), and the variable
selectivity is very useful on the short
wave broadcast bands. The audio
response is a bit bassy for this type
of work, although this does add
something to Radio 4 on a com-
munications receiver if you listen
that low in frequency.

Conclusions

A difficult one. The FT -980R of-
fers many facilities, probably more
than anyone is likely to need at any
time, including the option to have a
computer controlled station if
desired. There doesn't seem to be
much missing in the way of

facilities, although the manner of
implementing them could be
queried in some cases. Overall, the
rig was easy enough to use once the
multiple buttons were mastered, but
it may be a bit formidable for the
newcomer to the hobby. With the
right microphone, received reports
were complimentary, and the per-
formance of the receive side was
mainly very good.

On the debit side, the AGC and
noisy fan were not good features -
possibly the AGC is not represen-
tative. The manual does mention
that the fan may run on receive if
ventilation is poor, but the reviewer's
set-up is not unusual, and no other
similar transceiver has shown this
continual fan running. The lack of
frequency storage on the RIT con-
trol could be lived with but is annoy-
ing, as is the mode storage in the
memory system.

At a price in excess of £1000 the
FT -980R is at the top end of the
market - if you want the sort of
facilities it offers then it is worth
considering along with the FT -ONE
and Trio TS -930S as other con-
tenders.

CORRECTIONS
We bring to your attention a number of errors
which have slipped in to some of our con-
structional articles despite our best end-
eavours to keep them out!

Omega Part 1 (July)

There is an error in the PCB layout and the
legends around Q7 resulting from some last
minute changes to the way that the Active
Filter module is connected into the circuit.
These changes did not get translated onto the
final PCB layout so the following alterations
are needed:

Points E and F on the PCB layout diagram
are transposed ie, E should be F and F should
be E. Also point D is shown on the PCB
foil but not on the overlay or circuit dia-
gram. It is located on the right hand side
of R25.

Next, break the curving track which joins
points E and F on the PCB foil.Then, using
an insulated wire link, connect point D to
the new point E. These changes will now
make the PCB agree with the circuit dia-
gram and the instructions, except that C24
is now attached to point F and not point E
(this makes no difference to operation)

If you are not using an Active Filter
module, then simply join D and E together.
(E and F will already be joined on the PCB)
and ignore the other changes listed so far.

One component not shown on the PCB
overlay is C44. This located in the holes
immediately to the right of R48. This is not
the electrical position as shown on the cir-
cuit diagram but this will be allowed for
in those future modules which connect
with point K.

D9 and R71 are located slightly lower on the
PCB than the overlay indicates (about 3mm)
as shown up by the incorrect registration.

Most copies had bad print of part of the text
on page 16. It should read 'so as to create
a two turn centre tapped winding'

G3WPO asks us to point out that PCBs,
sent out with recent kits, have been suitably
modified.

As an observation about the operation of
the Project Omega CIFPU board, the source
resistors, R15 and R19, are not needed.
Superior AGC performance results by con-
necting the source leads of Q4 and Q5 direct-
ly to the PCB groundplane. C15 and C17
are then superfluous. The noise performance
can be improved even further by connecting
a 470nH choke in parallel with R1, the para-
sitic stopper on the input to Q1.

There are some mistakes on the voltage table
on page 17. We are trying to draw up a co-
rrected table but this is not ready at the time
of writing.

Project Omega (August)

The notch filter PCB layout was an early
issue and did not take account of C73,
a padding capacitor although this unit was
shown on the circuit diagram. The 5p value
unit connects directly across the variable
capacitor.

VHF To HF Transverter (August)

The components list (page 10) requires
the following additions and corrections:
C33, 27p; C34, C35, 22p; C50, C51, 18p.

The bottom of the components list:
301-KN-0800 not 301 -KU -0800.

G3WPO asks us to point out that oscillator
components for all three bands are provide-
ed.

PCB overlay(page 12) shows diode D1 the
wrong way around. The end marked 'k'
should be the anode.

At the top of circuit diagram (page 13)
the legend should indicate that a 63MHz
crystal is to be used for 18MHz coverage,
not 64MHz.

Top of page 14, end of first para: the em-
itter of TR2 is soldered to the top foil,
not TR1.

Halfway down the same column: the para
beginning' Both TR5 and TR6 have...'
should read 'TR5 has...' ie not TR6 as well.
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A microwave
test source

for 24cm
Our amateur radio hobby is official-
ly tolerated by HM Government in
the belief that it fosters a process of
self training in wireless telegraphy.
Despite this, a lot of 'cheque book'
amateurism goes on these days and I
am no exception: if there is a kit
available I will probably buy it,
possibly even a Japanese black box
if it is chep enough. Kits and ready
made items take the guesswork out
of wireless, but of course they leave
much less scope for self training.

Sooner or later, however, the
keen radio enthusiast comes to the
stage where no commercial device
is available and it's all down to a bit
of real homebrew construction.
That's what is described here. Mind
you this is no half kilowatt amplifer
or 500 channel scanning receiver,
but a simple test generator, just
right for cutting your teeth on. Not
too much theory but a chance to
learn up construction and tuning
techniques.

A bit of building never did

By Andy Emmerson
G8PTH

anyone harm, I thought, when Jean
F2XO passed me a simple looking
photocopy. Here was a construction
project for a simple 24cm test
generator, just right for testing
receivers at 3am when you can't
really expect to find any signals on
the air. Only four transistors, a few
coils, couldn't be easier . . . pro-
bably knock it up within an hour.
Well, life is not like that, is it? To be
honest, I had never previously built
any project for the 1200MHz band
and this little exercise turned out to
be a good object lesson in self train-
ing. In the process I learned (a) how
little information there is to be found
in books on the nuts and bolts of
making things actually work at
UHF, and (b) how lucky it is to have
friends who can impart this vital in-
formation. So if you have a need for
a test generator at 23 or 24cm (you
can fiddle with the dimensions if you
dare) this might be just the project

for you. On the other hand, once
you have read the article, you might
not think so . .

24cm FM amateur TV

Down to business. The original
design for this test generator is by
Jaques Pochet, F6BQP. Jacques is
one of the gang of two dozen -plus
people who are active in France on
24cm FM -ATV, a mode which is
rapidly catching on here and in
Germany. With the pressure on
70cm, it seems natural to get up on
24cm and it is the way the ATV
repeaters will go in this country.
Until we get those repeaters and as
we have no beacons in the TV por-
tion of the band a test generator is
essential for any further home con-
struction activities. This little
gadget pokes out a healthy signal on
1255MHz, adequate for our pur-
poses.

The circuit is quite conventional
(Fig. 1): a crystal oscillator
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operating at 69.722MHz is amplified
and the third harmonic (209.18MHz)
selected. This is coupled out at L3 to
drive a BFR91. This is doubled and
tuned with a couple of parallel lines
in a screened compartment. A se-
cond BFR91 is concealed in a hole
in the screen and the third harmonic
(1255.08MHz) is tuned in the second
pair of lines, from which the output
is taken to the test generator's output
socket. The unit is supplied with 12
volts, with zener stabilisation for the
early stages.

Construction

Most constructors will wish to
'lose' the unit in a diecast box, but to
avoid any problems of detuning it is
best to build a primary screening of
printed circuit board (or tinplate)
around the generator. Usually these
articles include a warning saying
that you must adhere to all the
dimensions, used the specified com-
ponents and use normal high quality
construction techniques. I thought I
could ignore all this . . . well, suffice
to say I wasted my time the first time
round. Rally bargain ceramic or
plastic trimmers just don't work at
around a Gigahertz, so you must use
the proper Johansen or Airtronic
gigatrim types, but if you look at
microwave 'junk' PCBs in the boxes
under the stands at rallies you can
strike gold at a lower cost. I picked
up a 930MHz preamp for f.2.50 - it
was loaded with the things. NB: most
rally dealers don't understand
microwaves, thankfully, so they put
the mystery gear in old boxes under
the stand . . .

OK, we start constructing. The
first stages are built on a PCB (see
Fig. 2) and you can use plastic trim-
mers on this board. The coils are

wound with 21swg silvered copper
wire from the Scientific Wire Co.
(PO Box 30, London E4). Thinner
wire did not work (insufficient Q).
Screens of PCB or tinplate one inch
high should be built all round the
boards, and don't forget to bond all
surfaces to together with pieces if
wire or copper foil to ensure
everything is at RF and DC ground
potential. The crystal comes from
Quartslab (PO Box 19, Erith, Kent)
- it will be made to order and will
take about three weeks. You should
file a notch where the first BFR91 is
fitted in the PCB, together with a
smaller notch on the other side of
the screen in the main board (for the
collector to poke up).

This main board is not etched
but cut to size. The lines are cut
from copper, brass or nickel -silver
shim or from tinplate: their
thickness is not critical but their
width and height above the ground-

XTAL
69.7222MHz

Wiring side.

plane are. By using the correct trim-
mer you will ensure that these lines
lie parallel to the groundplane (and
thus at the right impedance). Power
for both BFR91s is brought up
through the groundplane by feed -

through capacitors; the 150 ohm
resistors (with sleeved wires) run
below the boards. Output connector
is a BNC (Subclic SMB or N if you
prefer).

Alignment

Construction will probably take
you about four hours, from start to
finish. (Painting the diecast box, let-
tering it neatly with dry transfers
and making it look smart is extra).
Tuning up is something else,
though, and this is where the self
training comes in. The method to be
described works, though if you are
looking for an inspired explanation
you will be disappointed.
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STRIPLINES OF COPPER FOIL
Anun ABOVE GROUND PLANE

Ile , 7000,

Fig. 3 Main board.

Test gear required: multimeter,
frequency counter and absorbtion
wavemeter covering up to
1300MHz. If you don't have these
you're going to be in trouble and I
cannot honestly kid you that you
don't really need them. Borrow them
perhaps from your local club, or
buy your best microwave friend a
superb meal/round of drinks/year's
subscription to Ham Radio Today as
a bribe to taking on your problems.

First check the PCBs for solder
splashes (but I don't need to tell you
the 'wally' checks everybody is sup-
posed to do first - and doesn't
bother to do). Now ensure that the
crystal oscillator is working, with
the counter. Adjust the 20p trimmer
if necessary but remember that after
a few twiddles these plastic trimmers
lose their stiffness and can no longer
be relied upon. Disconnect one end
of the 150R resistor in the first
BFR91 collector circuit and connect
the multimeter on milliamps range
in series. Tune both 10p variable
capacitors to draw maximum cur-
rent. Use the counter to check that
the frequency here is 210MHz. Ad-
just the trimmer on the end of the
first line, and monitor with the

counter for a 418MHz signal close to
the line.

Introduce the multimeter into
the collector circuit of the second
BFR91 in the same fashion. Trim the
second line's capacitor so that the
transistor draws maximum current.
Now you can tune the trimmers on
the two final lines for maximum
signal at 1255MHz, but it won't be as
easy as that. In fact the adjustments
are interactive and you will find
yourself monitoring TR4 collector
current, absorbed power and fre-
quency along the lines. I run a small
loop as a probe around all the coils
and lines to monitor that the right
harmonic is being selected - it is
easy to get a rock crushing output
on 627MHz but this is not really what
we want. Also the exact spot whre
you tap into and out of the lines with
those tiny 12p capacitors is critical;
if nothing wants to work try moving
one of them lmm in either direction.
After about three hours you should
hit on the right combination by acci

Fig. 4 Output spectrum.
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dent and boy - what a feeling of
elation, probably how Marconi felt
when he got his first set working.
Joking apart, it may be a bit of a
struggle but it has got to be worth it.
You will have a vital piece of test
equipment which you cannot buy
for any price in the shops, and
what's more you made it yourself
and you know how you got it to
work.

No wallies please, we're
British

Just as an afterthought, let's
return to that concept of self train-
ing. At our local antique market I
bought a book today. It was written
by F J Camm and is all about becom-
ing a radio amateur. It dates from
1945 and includes the following in-
formation to prospective amateurs:
"Applicants must satisfy the
Postmaster General as to their
qualification to conduct ex-
periments of scientific value or
public utility. If scientific investiga-
tion is intended they should be cer-
tified as competent investigators by
a Government Department or some
recognised scientific body. Authori-
ty to use wireless sending ap-
paratus, even with an artificial
aerial (dummy load) can be granted
only if the nature of the proposed
experiments and other cir-
cumstances warrant that course."
No wonder they had no wallies on
the air in those days!
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r----BECOME A
RADIO AMATEUR
Train now for the Radio Amateur Licence
examination. No previous knowledge
needed, only a few hours per week of home
study for 3 to 6 months. Post coupon now
for details or tel. 0734 51515 (24 hr service)

British National Radio 8 Electronics School Reeding, Berks.RG1 1BRr
'

FREE brochure without obligation from:-

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

Name

Address

L HRT/9/846 BLOCK CAPS PLEASE j

FORTOP LTD, FIRST AND BEST
FOR FAST SCAN TV.

LID

,436

IMF

The TV?TV? 435/R 'I'V transceiver allows transmission and recep-
tion of 70cms Amateur TV signals Features 15 watts mm Peak
Synch RF output. Bandwidth limiting filter, switchable modulation
sense, video inputs and carrier frequencies High performance
RX converter built in Requires aerial. 12 volts power, video
source (camera etc) and stand UHF TV set to complete fast scan
Amateur TV station 1159.50 plus £2.59 P&P.

For further details please write or ring to:
FORTOP LTD, 13 Cotehill Road, Warrington, Stoke on Trent, tel

Ash Bank (078 130) 2607

£1000.00
INSTANT
CREDIT
AVAILABLE

FOR AMATEUR. PMR
AND MARINE EQUIPMENT

Advice is free.
please ring

for famous names
ICOM. FDK. AZDEN. DAVTREND.
STANDARD. WELZ. COMMUNIQUE.
ETC. ETC. HF. VHF AND UHF
NEW AND SECOND HAND
SALTFORD (02217) 2402
24 HOUR ANSWERING SERVICE.
CLOSED ALL DAY MONDAYS

Staff:- G3NXU. G3X0D G8DPH

6 GOLF CLUB LANE, SALTFORD, BRISTOL BS18 3AA

It's easy
to complain

about
advertisements.

rya Advertising Standards Authorttyi
it as ailvertisommoot is twong.wero bore to put it right.

kSA Ltd. Brook House,Torrington Race. London WC1E 714111

Advertising copy dates
OCTOBER ISSUE 29th JULY
NOVEMBER ISSUE 26th AUG
DECEMBER ISSUE 30th SEPT

Phone Lynn Collis on (01) 437 1002 to
discuss your copy details.

HAM RADIO TODAY the only
amateur radio magazine that you
don't have to have a degree in
electronics to decipher.

STOCK CRYSTALS
CRYSTALS FOR 2 METRES
0196 FOR ONE CRYSTAL
TX CRYSTALS RX CRYSTALS

HC6 U 4 6 8MHZ 30PF 44MHZ SERIES RES
HC25 U 12MHZ 30 6 40PF 44MHZ SERIES RES
HC25 U 18MHZ 25 Er 20PF . 14 15MHZ 20 6 3OPF

4 METRE CRYSTALS FOR 70.26 IN HC6/1.1 AT £2.25 each
TX 8 78250 RX 29 78000 6 74666
70CM CRYSTALS (5.00/pr or C2.50 each
For Pyi PF1 PF2 6 PF70 series Also Wood Et Douglas
SU81433 21 RBO 682 RB4 R86 11810 R811 RB13 RBI4 RB15

QUARTZ
£1.74 WHEN 2 OR MORE PURCHASED
'CHANNELS IN STOCK

CRYSTALS
FUNDAMENTALS

FREQUENCY RANGE
6 TO 30kHZ

MADE TO ORDER CRYSTALS
OVERTONES

PRICE FREQUENCY RANGE
(2300 3rd OVT 21 00 TO 65.00MHZ

PRICE
(4.55

RO TORT. 511 S20 TO 023 30 TO 80kHZ (15 00 5th OVT 60 00 TO 110 00MHZ (5.10
RO TO R7 58, TO S23 80 TO 159kHZ EIO 50 5th OVT 110 00 TO 125 00MHz 17.00
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(10 75
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150 08 TO 250 00MHZ
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9.501510 2 5MHZ ES 00

1 5 TO 4 OMHZ (4 75 DELIVERY 2 0 TO 125 OMHZ 2 TO 3 weeks
4 TO 2IMHZ I 0 TO 2 5MHZ 3 TO 4 weeks

21 TO 25MHZ £6.60 Orhe, frequencies 6 to 8 weeks
25 TO 30MHZ 0350ALSO in HC6 U 8 02222 and SU22 for W15U 113 5484 Et 11 74581

CONVERTER CRYSTALS IN HC111iU AT (205 each
11 000. 38 666. 70 000 96 000 116 000 101 500 116 000
FREQUENCY STANDARDS (2.75 each
IN HCI3 100kHz

HC6 U 200kHz 1000kHz 3 50MHz 5 04)Mliz 10 000MHz 10 700MHz
HCI8 U 1000kHz 7 00MHz 10 70MHz 48 00MHz 100 00MHz

TONEBURST. I F 6 MPU CRYSTALS IN HC18 (2.25 EACH
/ 168MHz iFor 1/50 HZ Tunei 10 245 Om 10 7 I F
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YAESU CRYSTALS for FT101s FT901 Er etc C4.00 each
Many asailabk m stock IA list is available on toques, pse send SAE,

A stamped addressed envelope with ALL enquiries please

Li -671-1 uartSLab
MARKETING LTD.

Unless otherwise requested fundamentals will be supplied lot 30pf load capacitance and overtones for series resonant
operation
HOLDERS PLEASE SPECIFY WHEN ORDERING - else HC25 U supplied for OILS above 3MHz
HC13 U 6-200kHz HC6. U Er HC33iU 170KHZ-170MHZ HC18 'U Ez HC25.'U 2, 250MHZ
DISCOUNTS Price on application to, 10  units to same frequency 'spec or bulk purchases of mixed frequencies We
supply atafs for use in U K repeaters.
COMMERCIAL CRYSTALS available on fast delivetv and at competitive paces
Please send for Itst stating interests
EMERGENCY SERVICE for XTALS 1 to 125MHz Add the surcharge for each XTAL. Days refer to working days
4 days  (12. 6 days  O. 8 days .15. 13 days .0
CRYSTAL SOCKETS HC6 b HC25 CO 20 each. MINIMUM ORDER CHARGE (1 .50
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REVIEW:
Dressler D2005

2m amplifier
dressier d 21:10 s vhf linear  arn'''fie,
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By Angus McKenzie MBE,C.Eng,FIERE, G3OSS

There have been very few
commercially made 2m band valve
linears that have been reasonably
available in Europe, the only ones that
I can immediately think of are, in
order of succession, a Belcom one
using the antique 829 valve, the
German Fischer F200 which could be
supplied either with a 4CX250B, or R
(the latter having a higher power
rating). These were succeeded by the
Nag, which incorporated a 4CX350,
or alternatively, the Tempo 6M2 from
the US which glided along gracefully
at well above a kilowatt, but at a huge
importation cost. Now we have the
German Dressler imported by Harvey
Lexton, who kindly supplied the
review sample. The Dressler is by a
considerable margin the easiest of
these valve linears to drive, by far the
easiest to service, and probably the
simplest to use.

Facilities
This linear is housed in a very

handsome cabinet, having a thick and
well plated chassis and is generally
very well constructed and robust. The
UK model is provided with a mains
transformer suitable for 240V AC.

This replaces earlier Dresslers sent to
the UK with only 220V transformers,
which caused much overheating and
bad troubles. The mains input socket
is a normal IEC one. The input to the
linear is on a 50 ohm BNC socket,
whereas the output is on a 50 ohm 'N'
type. A switch on the back permits the
input drive to feed straight through to
the grid circuitry of the 4CX350A
Eimac valve, or via a passive
capacitive variable attenuator which
can cope with drive levels from
around 2W to well over 15W for full
output. The coaxial relays are of very
high quality which bypass the input to
the output directly when the amplifier
is not in use, or on standby. The input
attenuator on the low gain input is
varied by a trimming tool, via a hole in
the back panel. Two RCA type phono
sockets, as used in many audio
amplifiers, are provided for PTT
connections, one causing the linear to
go to the transmit mode when the line
is shorted to the screen, whilst the
other socket requires between 5 and
15V DC to transmit. By having these
two alternatives, a very wide range of
equipment can be immediately used
with Dressler, and this is extremely

convenient. As if this is not enough,
there is an RF sensing circuit which
requires just over 0.5W on the input to
activate it, a variable hold -on time
being controlled by a potentiometer
on the panel (almost instantaneous fall
back up to 1.5 seconds variation).

Across the front panel are the
anode tuning control, and further
knobs for off / standby / operate /
operate with mast head pre -amp on,
output loading, left hand meter switch
for measuring HT volts, grid 1

current, grid 2 current and output
power, whilst the right hand meter is
always on anode current (FSD at 0.5
amp). Finally, a switch selects SSB or
FM operation, the standing currents
being set respectively at 100mA and
below 10mA for those two modes.

The very heavy duty mains trans-
former is of a highly efficient design
and is situated towards the back of the
right hand side of the equipment. Air
intake holes are provided underneath
the transformer, air being sucked in
by quite a large and very smooth
running fan in the centre of the linear,
which blows the air straight through
the valve area and out through a hole
in the side panel on the left cheek.
This hole is amply protected with a
mesh internal cover. Under normal
operation at intermediate power
levels on SSB this air outflow was just
slightly warm, but when the linear was
working hard at, say, 500W PEP one
cannot hold ones hand near the
outflow for more than a few seconds
without severely feeling the pinch!
This is one of my very few criticisms,
and I feel that the air flow should be at
least 50% higher as valves are so very
expensive.

When the pre -amplifier mode is
selected, 15V DC is put onto the
centre pin of the antenna feed socket
for activating a Dressler masthead
pre -amplifier. SSB Products models
also work well with this facility, the
15V being withdrawn immediately on
the linear swtiching to TX, either by
VOX sensing or by PTT.

There could be a problem here in
the use of the mast head pre -amp if RF
sensing is being used, particularly if
you are using a fairly low level input to
achieve full output power. There is
insufficient gain in the RF sensing
circuit for the Dressler to change to
the TX mode at the slightest sniff of RF,
and so low power could go sailing up
to the masthead at around half a watt
and perhaps do some damage. To
obviate this, a Dressler accessory
switching unit, their VV -Interface,
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can be used in the coaxial feed to the
antenna instead of using the 15V from
the Dressler rig. This interface box
requires connection from the main
rig's PTT line, or voltage on TX line,
13V DC input, high power RF in and
out on 'N' sockets, and a PTT line from
the box to the Dressler. This allows the
mast head pre -amp to be used when
the linear is switched off and when you
want to use just the exciter. When the
Dressler is in circuit and switched on,
its switching to TX is delayed for a few
milliseconds to give the masthead
pre -amp adequate time to change
over. All this circuitry worked
extremely well and is strongly
recommended, as it is all too easy to
make a mistake and blow up an
expensive GaAsFET, so inaccessible
at the masthead!

Extremely good protection is
provided against 'wally' problems.
First of all, when switching the rig to
standby the 'ready for operation' light
is held off for 80 seconds, by which
time the valve is well and truly ready
for giving of its best. In the operate
position everything is normal, whilst
when switched to the preamp position
15V is put onto the antenna line on RX.
Three LEDs show the operational
state, a green one indicating that the
linear is ready to operate, a red one
showing the linear is on TX, and a
flashing red one indicating that the
safety cutout circuits are in operation
because of excessive heat, too high a
current is being drawn, or something
that is clearly not right that is being
monitored by the protection circuits.

Instructions and
operation

The instruction book is very badly
translated from German to English
and this is totally ridiculous since only
about 2 hours work would have been
required for a knowledgeable British

 amateur to have re -written it. There
are many points about the instructions
that are either over optimistic or not
optimum, and I feel a few examples
might be of interest: On SSB, the rig is
claimed to have a good inter -
modulation performance at up to
700/750W PEP output. It also infers
that it can give short bursts at up to
1kW with degraded IM performance.
I feel these specifications are
ludicrous, for whilst you might get the
amount of power stated, you will finish
off the valve remarkably quickly.
What really matters is the
performance of the equipment within

Air from the fan goes through the anode fins and a chimney (not
shown)
the licence regulations established in
the UK, allowing for a small loss in the
coax feed to the antenna of up to a dB
or so. The instructions state that the
low gain input should always be used,
together with the attenuation facility,
unless very high output powers are
required, ie up to 1kW. I totally
disagree with this, since the whole
idea of the Dressler is to develop a
really good clean signal at high level.
H you drive your exciter black box, or
transverter, at lOW or so to get 500W
output PEP, thus giving 400W
(26dBW) at the antenna, you will be
working your driver flat out with
relatively high IM products. I have
been using for almost all the sub-
jective tests a Microwave Modules
transverter, cut down to only just
above 1W drive, feeding into the high
gain input straight onto the grid
circuitry of the 350A for maximum
power transfer. By operating the
transverter at such a low level, IM
products are at very low levels indeed
into the linear, which therefore works
at its best. I would, therefore, strongly
advise Dressler owners to do likewise,
and if necessary fit a control into their
main driver rig to cut its power right
down and operate the driver PA more
linearly.

There is insufficient detail in the
instruction book concerning the
linear's electronic circuitry, which is
a pity since space precludes
discussing this in too much detail
here. The instructions claim that the
valve is not covered by the Dressler
warranty but by Eimac's own one.
Clearly Dressler is not conversant
with British law, for the purchaser has
his main claim, when things go
wrong, on the dealer who sold the rig
to him. If it can be shown that in the
opinion of the Trading Standards
Organisation Dressler's instructions
and specifications could lead to the

valve being overrun, and thus its life
greatly shortened, there could be a
claim on the dealer, My own advice is
to use the linear at not more than
550W PEP under all circumstances,
and keep normal output down to
around 400W PEP on SSB. On FM,
you cannot run more than 100W at the
antenna, and so if you have a 3dB
cable loss, then you might run the
Dressler at 200W quite safely on FM,
but I would not advise much more. If
you are using a compressor or
clipper, then you will have to
remember that the average width of
the transmission may increase and so I
suggest keeping the PEP down to
around 400W. When using the
compressor, you will be increasing
the duty cycle very appreciably, and
it is under these circumstances that
the blower proves to be insufficient,
blowing out very hot air indeed.

In tuning up I found it best to get
an approximate tune position at a low
level for maximum gain, and then go
up to a power level above that which
you would want to use, and tune up as
rapidly as possible for maximum
'smoke'. I suggest that whilst doing
this you watch anode current very
carefully, and avoid transmitting
carrier for more than five seconds in
15 seconds. If this is done for an output
carrier of 550W for example, you will
then find the rig to be very linear
indeed at lower levels, although it
may not be operating at maximum
gain. Such gain, if attempted, often
leads to insufficient loading.

Subjective comments

When I first received this linear,
several weeks before writing this
review, I ran it at about 300W PEP
output for some considerable time,
driving it with around SW PEP from
my Microwave Modules transverter
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into its low gain input. RF sensing was
used initially, and the attack was not
always sufficiently positive, suggest-
ing inadequate RF sensing sensitivity.
This was later confirmed in the
laboratory. I, therefore, connected
up the PTT line in the normal way and
this worked admirably. I received in
general very good reports indeed on
the quality of the transmission, other
than from locals who complained that
it was just slightly wide, although no
worse than my normal transmissions
with the Fischer linear at the same
power level, which is reasonable, and
itself far better than any transistor
linear that I have used or tested.
Having got to know the beast, I

decided to change my style of
assessment, and run the Microwave

reasonable sign. Reports were
generally again very favourable
indeed, as far as bandwidth is
concerned, from all but the very
closest stations, ie. stations receiving
my transmissions at more than '30dB
over 9' or so. Local stations receiving
me very strongly said that it was not
bad for the signal strength, and that it
was tolerable, but perhaps that it
should have been slightly better.
When compression and clipping were
also used, spreading became
decidedly worse, and approached
that of the average 100W transistor
linear being driven correctly at 5W
input. Accuracy of tuning at this stage
was found to be critical, and a slight
maladjustment made spreading
worse, but no improvement could be

Output coupling loop - very close to anode line
Modules transverter at the lowest
level possible, and use the high gain
input on the Dressler. At the same
power level as before, at 300W PEP,
there were unanimous comments,
even from locals, that the trans-
missions were extremely narrow,
other than from one amateur who had
a rig with a diabolically bad front end,
from memory, a Liner 2! At this
power level the fan coped excellently,
and the air never became too hot from
the exhaust port. I then altered the
drive from the transverter so as to set
up the linear to give between 500 and
550W PEP into the antenna coax,
equivalent to + 26dBW at the radiator
of my 17 element Tonna. The rig ran
decidedly hotter, but was still just
tolerable after a long over. The air
cooled down quite rapidly during a
reception period, which is a
gaind after much fiddling.

Approximately 0.4A seemed to be the
limit for reasonable output
performance. At maximum output
and with clipping the exhaust air
temperature was alarmingly high,
and continued to be hot for a minute or
so after the beginning of the reception
period, and it is this that makes me feel
that the fan is slightly inadequate.
Even so, I much enjoyed being given
remarkably good reports from El, GI,
GM, and GW on an almost flat band!

Fault

After around 12 hours of use over
a fortnight of operating, mainly at
weekends, the linear suddenly
developed a fault in that no more than
40W output could be reached. I was
totally perplexed since indications
were very strange on the metering,
the DC conditions were completely

normal, this suggesting that it was an
RF output problem. On opening up
the linear (taking off the top lid is very
simple - only 4 screws to be
unscrewed) the whole of the inside is
revealed. We opened up the anode
cavity, thus revealing a half wave
line, one end of which is very solidly
earthed to the back chassis, whilst the
other end is firmly connected to the
anode ring clamp via a very high
voltage capacitor element. The
secondary pick-up loop is connected
at one end to the printed circuit
board, whilst the other end feeds
through the cavity wall onto the
output loading capacitor, which is
tweaked by a long insulated rod
running from the back of the linear to

.the front panel. The loop was actually
touching the anode line, which
seemed very odd indeed, and on
releasing this contact, where there
had been some arcing, normal
operation was restored. We
positioned the loop with a gap of
around 2mm from the anode line, and
it is clear that it had been set so close to
the line at the factory that the slightest
temperature increase eventually
caused contact, and Dressler should
take a little bit more trouble in
assembly here. In any case, I have
more than a hunch that the coupling
loop is not quite good enough at
loading the anode line, for the indica-
tions of two tone intermodulation tests
seem to suggest that heavier loading
would give improved results.

I also tried the Dressler with an
1C251 multi -mode rig, having a Mutek
front end. The combination worked
excellently and again comments were
very favourable provided the output
power was held to below 500W PEP.

Finally, whilst looking at the
subjective performance, I should
comment that not only was the linear
superb ergonomically in every way,
but that the fan noise was so much
quieter than most other heavy duty
fans that I have encountered on big
linears. The Dressler's size (320 x 110
x 390mm) should make it very easy to
fit into an installation, and even its
weight is not too bad at just over 8kg.
Perhaps the omission of an ALC line
for interconnection with many
external rigs is unfortunate, but it
should be easy to fit one in for yourself
as there is plenty of room inside for
small modifications. Incidentally, the
anode tuning control was excessively
stiff, the capacitor actually tuning the
anode ring against earth within the
cavity most effectively.
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Laboratory tests

It is most important to develop
very clean signals when testing valve
linears, as they are so much cleaner
normally than transistor ones, and
you want to make sure that any
distortion noted is from within the
product being tested, rather than
from the source. We first checked the
Dressler with a single tone input of
100mW, with the Dressler input switch
on the high gain position. The output
was peaked up for maximum gain and
the accompanying table shows the
output powers reached. Checks were
made at various levels up to 500W
maximum, the output powers being
noted both on the PEP meter and on
the Racal. The 4CX350A valve
current was noted under all
conditions, as were grid 1 and grid 2
readings.

We checked the input VSWR on
both the high and low gain positions,
and this was none too good, generally
being between 2:1 and 2.5:1.

Half power bandwidth will be
seen to be approximately 1.7MHz
wide for 3dB reduction of power, so
re -tuning is recommended for QSYs
of more than 300kHz or so. We tuned
up for 350W output at 145MHz and
adjusted the tuning and loading
controls for maximum power and
minimum harmonic distortion. We
were unable to reduce the second
harmonic of 290MHz to below
- 42dB, 3rd harmonic being - 52dB.
This is already pointing to insufficient
loading, incidentally (but see later).
The only time that we saw any grid 2

Anode mounting assembly

current was at the 500W level which
produced lmA screen current, and
we would have thought that slightly
more screen grid current would have
flowed here if loading had been
optimum, but we could not make any
improvement by altering the capa-
citors own length. I was impressed
with the fairly small HT voltage drop
of only 100V, ie 5%, at 0.4A drain.

Standing currents were (as I
would have expected) set for optimum
results for the valve fitted. It is worth
mentioning here that no grid current
is permissable in the 4CX350A, which
is a valve designed primarily for
linear SSB service. We checked on
this linearity, having carefully loaded
the valve as best we could at a high
output level and found it to be
remarkably linear down to extremely
low levels, for apart from the slight

compression at the high end, linearity
was within the errors of our test
equipment. This is part of the reason
why signal quality reports were so
favourable, as compared with similar
ones received recently when I was
checking some transistor linears.

We also checked the amplifier on
FM and found, as expected, the
efficiency to be better, but gain was
lower, and of course the valve was
very non-linear, apparently working
in class B.

Intermodulation tests

For the intermodulation tests we
chose to run two tones 100kHz apart
through the system. We regularly
checked the intermod. of the drive
source by switching the linear to
stand-by and checking our analyser,
and the worst source IM figures are
shown in the table as taken at a 1W
PEP drive level. Needless to say,
source IM was always very
substantially below the Dressler IM.
An examination of all the 2 -tone tests
show the Dressler to be really
excellent at all levels up to 190W, very
good at 340W, and tolerable at 500W
PEP, although we noted that the high
order IM products failed to go down
fast enough with increasing order at
this very high power level. Even at the
340W level they should have been
reducing faster. We are, therefore,
convinced that the output secondary
loop is not as good as it could be and
results would have been even better
with a more satisfactory loading. I
have no doubt that amateurs who
know what they are doing will be able
to re -adjust or modify this loop to get
better linearity, the Eimac valve
specifications suggesting that the
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figures should be around 8dB better
for 3rd order at the high levels, and
that high orders should be reducing
much more quickly.

One absolutely fascinating
pointer to a good design is whether the
IM products are symmetrical about
the two input tones or not. We are
pleased to report that the symmetry
was excellent up to 350W, and
surprisingly reasonable at 500W PEP,
showing good earth routing etc.

Since we had had a slight
reservation about the RF sensing
threshold, we checked it quite
carefully and found that it varied from
just over 0.5 to 0.9W. I would have
preferred to see this rather more
sensitive, particularly for applica-
tions when low power drivers might be
used, and RF sensing becomes essen-
tial. The through loss on receive
measured very well at less than 0.5dB.
The internal power meter was a little
optimistic, indicating around 10% too
high, but perhaps German watts are
that much louder! Quite frequently,
when tuning up, we exceeded 0.4A
for a short while, and the box
protested mildly with its intermittant
red light showing it to be gasping for
breath, and when this happened we
always allowed it to cool off for a
while. We had no problems at all in
measurement, apart from the odd
occasion when we switched from
stand-by to off by mistake, which
resulted in a curse, followed by an 80
second wait for the 'ready' light to
come on every time this happened,
this being accompanied by rather
impatient foot tapping! Better to save
the valve than the leather on our
shoes, though!

Conclusions

I highly recommend this linear to
those who appreciate the fun that can
be had from running high power,
although there are many provisos. If
you have previously been running no
more than lOW and you suddenly step
up to 400W, you must expect much
hammering on your front door for a
while, abusive phone calls, and a
check by the Home Office as a result
of many complaints being handed in
at the local Post Office. If you can
survive all this, or live in a house miles
away from anywhere, you can then
begin to enjoy the Dressler for a
longer period.

If you are a dab hand at fiddling,
then you should be able to improve, or
re -adjust both the input and output

Table 1. Laboratory test results
Frequency of input signal for single tone tests: 144.45 MHz

unless otherwise stated.
Frequencies for two tone tests: 144.35 MHz and 144.45 MHz

Measurement Result Notes

Output power for the 'HI' gain input
following inputs (SSB position) used
0.01/0.1/1.0/2.0/W 4.5/46/350/500 'HI' gain input used
Anode current at 500W o/p
-SSB position (mA) 380

HT volts - no load (kV) 2.1

HT volts - 500W o/p 2.0
Grid 1/Grid 2 current
-SSB (mA) 0/1

Output power for 2W input 'HI' gain position
-FM position (W) 330 used
Anode current at above
output (mA) 240

Grid 1/Grid 2 current
-FM (mA) 0/0
Standing anode current
FM/SSB (mA) < 10/100

Intermodulation distortion of 3rd order: - 55
two tone source at 1W PEP > 3rd order:
level (dBc) < - 70
Intermod at 100W PEP output - 32/ - 55
3rd/5th/7th/9th/ / - 64/ - 68
>9th order (dBc) / < - 70
As above but for 190W - 28/ - 48/
PEP output /621- 70

/ < - 70
Intermod at 340W PEP output - 25/ - 33/ - 48/
(dBc) 3rd/5th/7th/9th/11th/13th/ - 52/ - 58/ - 60/
15th/17th order - 60/ - 65
As above but for 500W - 23/ - 38/ - 46/
PEP output - 50/ - 60
Through loss on RX (dB) 0.3

RF sensing switching level 560/890
'LO'/'HI' gain (mW)
Delay between switching back Adjustable between
to RX 0 and 1.5 secs.
- 3dB Bandwidth (MHz) 1.7

Harmonic output - 350W oip - 42/ - 52/ - 50/
2nd/3rd/4th/5th/6th (dBc) - 55/ - 50

matching. I would have preferred,
also, a slightly higher HT voltage for
SSB linearity improvement. The
variable input attenuator will be a real
boon to those who like to fiddle, and
now that Dressler have greatly
improved reliability since their
company was taken over by new
management comparatively recently,
it seems fair to suggest that the rather
unfortunate name that the company
had acquired originally should now
be well and truly forgotten. Perhaps
you ought to take out an insurance
policy on the price of a new valve,
though, which is now well over £160 in

the UK, although you should be able
to get it rather cheaper in the US if you
look around.

I am slightly concerned that
perhaps one or two components are
being stretched a bit, for example the
mains transformer is rated at 630VA.
It seems logical that Dressler will
bring out a new model eventually,
perhaps with a larger fan, but in the
meantime this present model is
certainly the best bet commercially.

I have very much enjoyed using
this machine and am now trying to
justify its purchase, which perhaps is
the best praise that I could give it. 
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HAM RADIO TODAY
MORSE COURSE

The most effective route yet
to your Class A amateur
licence!

Professionally produced for
HAM RADIO TODAY by
Shirley Hesketh G4HES and
Ron Ray G3NCL, this ad-
vanced interactive learning
system makes use of the
stereo cassette format to pro-
vide tuition to the 12wpm
test standard.

With its carefully designed
structure, we think that the
HRT MORSE COURSE is
more effective than either
morse classes or electronic
morse generators.

Based on TWO C-60 casset-
tes, it offers the controlled
prompting so necessary for
the initial stages of morse
tuition, followed by careful-
ly paced test material to br-
ing the student up to speed.
Full tuition notes are provid-
ed with the cassettes.

To receive your MORSE'
COURSE simply fill in the
coupon below and return it
to: 'HRT MORSE COURSE',
Argus Specialist Publica-
tions Ltd, 145 Charing Cross
Road, London WC2H OEE

Please send me the 'HRT Morse Course' at £11.45 all inclusive of P & P and VAT.
I enclose cheque/ PO for £ (payable to ASP Ltd) OR Debit my Access/ Barclaycard
(delete as necessary)

Please use BLOCK CAPITALS
Name (Mr/ Mrs/ Miss)

Address

Postcode
Signature Date

Please allow 21 days for delivery
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NEW PRODUCTS
CB direction
finder
The AKD PDF-11-M direction
finding unit was originally
manufactured for British Telecom
as a tool for tracking illegal
27MHz operators. The supplier
describes the unit as "extremely
accurate at short range on
27MHz. In a block of flats for
example it is possible to pinpoint
the precise location of the
offending transmission - be it
FM, AM, SSB or CW".

The aerial supplied is for use
at ranges of up to 50 metres (with
transmissions of 2 watts ERP)
although any standard
directional aerial may be used for
greater distances.

Later units will be cover other
frequencies. The PDF 11-M is
available at £59.95 from the
distributors: Telecomms, 189
London Road, North End,
Portsmouth. Tel Porstmouth
(0705) 660036/662145

Sidetone/VOX
module
This CW sidetone/VOX module is
designed to provide CW or
MCW facilities on SSB-only or
FM -only rigs. The module
produces a tone to modulate the
transmitter, and provides a semi -
break -in facility. The unit can
also be used as a morse practice
oscillator.

As soon as the key is pressed
the transceiver is switched to
transmit, and it stays on until one
second after the last morse
character.

It is built in a small ABS case
with a standard 1/4" jack socket
for the morse key and a trailing
lead to connect to the
transceiver's microphone socket.
A small piezo-ceramic

ransducer provides the audible
sidetone.

The module is a spin-off from
the development of the CM/000
HF transceiver.

The price of the CW sidetone/
VOX module is £7.00, plus 50p
postage and packing, from Chris
Moulding Radio Services, 276
Hulton Lane, Bolton, Lancs BL3
4LE. Tel Bolton (0204) 651348.

Catalogue:
Bi-Pak
Semiconductors
This latest components catalogue
from Bi-Pak is now available, and
costs 75p plus 25p postage. Bi-
Pak Semiconductors, The

Maltings, 63a High Street, Ware,
Herts SG12 9AD.

HF balun
A new HF balun transformer has
been introduced by LCS Designs
of Maidstone. Properly installed,
LCS says it will aid both the
transmitting amateur and the
short wave listener to achieve
peak performance on all
balanced antennas, reduce the
possibility of causing TV
interference and prevent
manmade noise being picked up

on the coax cable braid.
The manufacturer's

specification is: impedance 50
ohms nominal; VSWR better than
1.2:1 into 50 ohms; power
capability 30dBW (1kW) into 50
ohms, 26dBW (400W) into 2:1
VSWR; usable frequency range
3-50MHz (1.8-60MHz with
reduced performance); balance
within 5% across frequency
range.

The balun is an encapsulated
block with an S0239 socket for
the coaxial feed, and brass
studding for the aerial
connection. The manufacturer
recommends that the balun is
supported rather than letting it
take the strain of the cable.

The price is £8.75 plus 75p
postage and packing, from LCS
Designs, 29 Pickering Street,
Maidstone, Kent.

Cheaper SSTV
A slow -scan TV system, currently
undergoing field tests in
prototype, will bring slow -scan
television within reach of more
amateur pockets. Designed by
Davtrend Limited, it will be
introduced in late summer with
the launch of the SST -1000 slow -
scan receiver, which will cost
less than £200.

The receiver will be able to
accommodate a transmitter PCB
to upgrade the transceiver for
two-way work. This board will be
introduced at a later date to
coincide with the launch of the
full transceiver system, the
SST -2000.

The standard specification
will be used, ie. 128 by 128
discrete picture elements each
encoded into 16 grey shades,
producing one frame every 8.5
seconds.
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111/01111111 GUIDE
AVON

6 GOLF CLUB
LANE,

SALT FORD,
BRISTOL

Tel: 02217 2402
Open Ines Sat 9ant 9Pnt

Close Mondays

12 14 PENNI/WILL ROAD BRISTOL. 855 OTJ

CAMBRIDGESHIRE

WISBECH AMATEUR
RADIO 14114")g-

Wisbech
Tel: 0945-581099. Open: Mon -Sat 9-6
HP facilities. Part exchange welcome.

CHESHI RE

FilaktMailk co

58-62 Lower Hillgate, Stockport
Tel. 061-480 4872 Open: Mon & Wed 9-6
late nights Tues & Fri 9-7pm. Sat 9-5.30.

Closed Thurs
Yaesu. Sommerkamp, Diawa, Jaybeam. Kenpro.

VVeltz, Datong

HAMPSHIRE

FARNBOROUGH
COMMUNICATIONS
97 Osborne Rd. North Comp.

Farnborough. Tel. 0252-518009
Open: 8 days 10-6

Yaesu, Icom, FDKs. Mosley aerials. Jaybeams.
G Whips

KENT

Thanet
Electronics
143 Recular Rd., Herne Bay

Tel. 02273-63859
Open: Mon -Fri 9-5.30, Sat 9-12.30

(Closed for lunch 1-2)

LANCASHIRE

YOUR RIG IN OUR

HANDS

tea!

*

THE YAESU EXPERTS CONSULT
G3LLL

Sales Dems & Repairs Mod Kits

HOLDINGS LTD

39-41 Mincing La. Blackburn
Tel (0254I 59595

CLOSED THURSDAYS

ISHERWOODS
ELECTRONICS
Hozier Street. Blackburn

Tel. 0254-57616
Open: Mon -Fri 9-5, Sat 10.1

An Aladdin's Cave of Components

LEICESTERSHIRE

ELLIOTT
ELECTRONICS

OA  1.11,0 %%%

26-28 BRAUNSTON GATE,
LEICESTER. TEL: 553293

Open: Mon -Sat 9.00am to 5.30pm

LINCOLNSHIRE

J.R.W. COMMUNICATIONS
15 New Street, Louth, Lincolnshire

Tel: 0507-606973
Open Mon -Sat, 9am-Rpm

Authorised TANDY Dealers, 021 Dealer. ICOM
Dealer and YAESU Dealer

Also MARINE RADIO EQUIPMENT

LONDON

THE CENTRE
10 MERTON PARK PARADE,

KINGSTON ROAD, SW19
Tel: 01-543 5150

Open 6 days 9am 6pm (late night Weds until 8pml

THE MARINE ELECTRONIC CO LTD
1-4 Swan Mead, SE1 4SY. Tel 01-237 3474

Open: Mon -Fn 10am-5pm
Communications Equipment for the

Professional and Enthusiast
Callers by appointment only

DAVE
MICK

G8SYG
G6LHL

The Enfield Emporium
AMATEUR RADIO

Hours Mon to Sat 9-6. Late Friday 9-8 Sun morn 101

281 Hertford Road, Edmonton N9
Tel: 01-804 0128

ALTITUDE AERIALS AND
COMMUNICATIONS LIMITED

TV. Radio. 2M. CB Aerials
1000s Brackets. Masts. Towers. Coaxial.

Cordless Telephones and Amplifiers.
132 Hermon Hill, London. /18

01-530-6118

W. MIDLANDS

DEWSBURY ELECTRONICS

176 Lower High St, STOURBRIDGE
Tel: 10384) 390063

Open, 9.30-5.15. Closed Thurs. Er Sun
ACCESS BARCLAYCARD

HEWARD'S HOME
STORES LTD. (Est. 1963)
822/4 Kingstanding Rd., Birmingham

B44 9RT. Tel. 021-354 2083
G4RJM with 38 years ,n The Radio Trade

Ham Equipment urgently wanted'
Open: Mon -Sat 9.6

W. MIDLANDS

NEW IDEA LTD
133 Flaxley Road,

Stachford, Birmingham
Stockists of Yaesu. Trio. Kenwood.

Totsuko, Tonna Antennas, Banter..
Full servicing repairs on all makes of
amateur radio. Open Mon -Sat, 10am-7pm,
Sundays. 10am-lpm

Tel: 021-784 31 29

GREATER MANCHESTER

231 Chorley Rd., Swinton
Greater Manchester.
Tel: 061-793-1010

Open 7 days a week.
TRIO. YAESU. ICOM, GWHIP.

NORFOLK

Eastern Communications
36 (ante Market Street

NORIf
OPE N MON - SAT
0 00., - 5 000.

(0603)667189
MAIL ORDER

ICON]

D.P. HOBBS (Norwich) Ltd
13 St. Benedicts Street, Norwich

Tel: 61 5786
Open Mon -Sat 9-5.30

Closed Thurs
Stockists of:

YAESU, FDK, ICOM, JAYBEAM
& Electronic Component Specialists

PORTSMOUTH

CALBRESCO LTD
258 Fratton Road

Portsmouth
Tel. 0705 735003

Open 10.30am-6pm 6 days
Sunday by appointment

COMMUNICATIONS EQUIPMENT
COMPONENTS, BOOKS, ACCESSORIES

SWINDON

NEW AMATEUR RADIO SHOP
PACE ELECTRONICS

and \ v/ Stockists
7.7

Your amateur dealer in the West Country
75 Farringdon Road, Swindon

Tel. (0739) 850056

SCOTLAND

AXDON
32 Athol! Street, Perth

Tel. 0738-23753. Open: 8 days
ICOM. TONA, TONO. RSGB Books. Maps

log books. Full range of components
Mail order available - send for price list
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111101111111 GUIDE
SCOTLAND

JAYCEE ELECTRONICS
JOHN GM3OPW .

20 Woodside Way, Glenrothes, Fife KY7 5DF
Tel: 0592 758982

Open. Tues- Sat 9-5.
Quality secondhand equipment In stock. Full range of TRIO

goodies. Jaybeam - Microwave Modules- LAR

FOR YOUR BUSINESS TO BE
INCLUDED, CALL

JULIE ON
01-437 1 002

SOME RSET

AVCOMM LTD
25 Northload Street,

Glastonbury
Tel: 0458-33145

Open 9.30-5.30. Closed Wed

FOR YOUR BUSINESS TO BE
INCLUDED, CALL

JULIE ON
01-437 1 002

SUSSEX

sourHoowN

Fif2,00
40 TERMINUS RD (Opp
EASTBOURNE Railway

su(R ic. Tel: 10323) 639351 Stn.)

Open: Mon -Sat 104 (Closed rues)
Stockists of: Yaesu, Trio, Tonna, FDK etc +
secondhand and ex -Government equipment in

stock

TYNE & WEAR

Anworal FullmenPDu* uribomi, Stock

129 Chillingham Rd, Newcastle-upon-Tyne
Tel: 0632 761002

Open: Tues-Sat 10am-6pm

YORKSHIRE
4 Cross Church St, Huddersfield Tel:

Open: 6 days 9-5.30. 0484 20774

I
Closed Weds. Thurs 9am-8pm

G4MH Mini Beam
4,..3., .1 ,100,7 selection of new 6. 2nd hand equipment in stock

Amateur Radio Shop

DISCOVER rue war.° wont AMATELR RADIO FROM= S.Vs };(..Mdo. .ed.
'4'.'''4:8 LEEDS 452657

the PROFESPALONS' a.f4 "°4-San

TRIO ICOM YAESU
.EFUS AMATEUR RADIO MAIL (MINK A LLLdkl I III ILL OPEN MON-FRI
bR (IRE IN ROAD MI ANWOOOL If 1), 15,4 If ,LA I

BRITISH MADE LAR PRODUCTS

FOR YOUR BUSINESS TO BE
INCLUDED, CALL

JULIE ON
01-437 1002

Please include my business details in the next available issue of Ham Radio Today

Business Name:

Address:

Tel. No:

Open Hrs:

Contact (Office Use Only):

Post to:

Emporium Guide, Ham Radio Today, 145 Charing Cross Rd., London WC2H OEE
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HAM RADIO TODAY CLASSIFIED
Lineage:
30p per word (minimum 15 words)
Semi Display: (minimum 2 cms)
£6.00 per single column centimetre
Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available on request)

STOCKISTS

.11 See Thane s advert

it
YAESU MUSEN STOCKIST

CONSULT THE EXPERTS FOR ALL
RADIO REQUIREMENTS.

STAFFED BY G3NXU. G3XOD, G8DPH
£1000.00 INSTANT CREDIT

TRANSMITTERS RECEIVERS ETC.
All frequencies, well known makes,
ICOM, FDK, AZDEN, LOWE, STAN-
DARD. etc. etc. Power supplies, wave -
meters, test meters. frequency count-
ers. Welz SWR and Power meters. Mic-
rowave modules, linear amps. RTTY
etc. Quality equipment for amateur,
PMR and Marine use

6 GOLF CLUB
LANE.

SALTFORD.
BRISTOL

Tel: 02217 2402

24 -HOUR ANSAPHONE
SERVICE

Suppliers of Radios to
CAMEL TREK LTD. KENYA

* Open 9am-9pm Tuesday to Sunday inclusive *

RTTY TERMINALS

C.V.S. ENTERPRISES LTD
PRESENT

THE RT1 RTTY TERMINAL
THIS N BhITISH MADE MACHINE HAS MANY OF THE FEATURES
FOUND IN UNITS OF OVER TWICE THE PRICE!! AND HAS SOME THE

OTHERS DON'T OFFER!!

* VARIABLE BAUD RATE AND SHIFT
* FULL PROFESSIONAL KEYBOARD

* FULL DUPLEX OPERATION POSSIBLE
* TONE FREQUENCY COUNTER

* MAINS POWERED
* WAVEFORM MONITOR

* ERGONOMIC SOFTWARE
* MORSE SEND/RECEIVE

Send stamped addressed envelope for details:

CVS ENTERPRISES LTD., 21, BELL ST., LONDON NW1
TEL: 01-723 8545

RTTY - COMPUTER
INTERFACE

Interface your receiver to the serial I/O port
of your home computer

P1-1 - ModulatoriDemodulator tor 170Hz
CCITT tones Transmit and receive.
Kit . 13.50 Built & Tested 16.50
FP1 - Two channel active filter & Power
supply regulator for PL1 Requires 15-0-15
v ac 6VA transformer (not included in
price)
Kit 7.25 Built & Tested 10.25
Suitable transformer for above 2 65
Pleaseadd P&P 50pUK 1.50 overseas

For further details SASE to
PNP Communications

62 Lewes Avenue. Newhaven
E. Sussex BN9 9SB

P. Simmons IG3XUSI
Tel 0273 514465

RTTY TERMINAL BOARDS.
TTL output for computer £35
incl. and for teleprinter £39 incl.
All boards come completely
wired and tested with FSK and
AFSK. S.A.E. for details to
B. Brookes Electronics, 2
Leicester Street, Norwich.
Tel: (0603) 24573.
RTTY TERMINAL UNITS for
computer interface P.C.B.s,
wired modules, boxed units,
modern active filter design.
Excellent for BBC computer.
SAE: J. Melvin, 2 Salters Court,
Gosforth, Newcastle, Tyne &
Wear. 0632 843028

WANTED

I WISH TO USE Sinclair Spec-
trum as Interface for reception
of weather FAX transmissions.
Help needed on software and
hardware required to produce
V.D.U. display. D.G. Williams, 6
Quayside. Little Neston, South
Wirral. 051 647 5778.

HAM EQUIPMENT URGENT-
LY WANTED! Heward's Home
Stores Ltd (est. 1963). 822/4
Kingstanding Rd., Birmingham

B44 9RT. Tel: 021-354-2083.
G4RJM.

WANTED
All types of marine. electronic, radio
and radar equipment. The Marine
Electronic Co. Ltd., 1-4 Swan Mead,
London SE1 4SY. Tel: 01-237-3474.
Open Mon -Fri, 10am-5pm. Callers by
appointment only.

01-437 1 002
EXT 282
Send your requirements to:
Julie Bates,
ASP Ltd.,
145 Charing Cross Road,
London WC2H OEF

CARDS, STICKERS & BADGES

ENGRAVED LAPEL BADGES
Lapel badges with electrically welded
safety clip, most colours available,
Example: Club Badge, club name, per-
sonal name, callsign. with or without
RSGB logo- 1 to 10 badges 85p each.
10 and above 80p each inc P&P. Please
use block capitals for all orders, cash
with order, orders dispatched by return
first class post.
Club Secretaries please send for sample

DARFIELD ENGRAVING SERVICES
39 Cliff Road, Dadield, Barnsley.

S. Yorks S73 9HR
Tel: Barnsley 10226) 752106

PERSONALISED QSLs,
Amateur, or CB, 1000 £13.75.
S.A.S.E. for samples. H. Hope,
89 Derwent Street, Blackhill,
Consett, DH8 8LT.

LISTENER & QSL CARDS
Quality printing on Coloured
and White Gloss Card at com-
petitive prices. SAE for samples
S.M. Tatham "Woodside", Or-
chard Way, Fontwell, Arundell,
West Sussex.

1000 FULL COLOUR per-
sonalized Q.S.L. cards £40 plus
£2.50 p&p. Club discounts.
Send S.A.E. to PO Box 99
Northampton NN2 6HV.

QSL CARDS Printed on white
or coloured gloss cards. SAE to
Nutley Press, 11 Barons Way,
Woodhatch, Reigate, Surrey.
Tel. Redhill 71023

EQUIPMENT

Special prices on surplus equipment
Racal RAIT Receivers High grade communications receivers 5001CHz-30MHz
in 30 effective bands. From £175. Eddystone receiver 730/4 500KHz-30114Hz in 5
bands £145. All in excellent condition. Carr £15.

Avo valve testers £30 p&p £4. NEW 28 range digital multimeters £40.25.
PCR Receivers LW/MW/SW Untested less PSU £20 p&p £5.12' Whip aerials
£4 p&p £1.50. Creed teleprinters £25 p&p free. Various single and double
beam oscilloscopes, signal generators, valve testers, output meters etc always
in stock.

Surplus circuits Book containing circuits and notes on many surplus receivers,
transceivers etc. £6.50. Send 50p for illustrated catalogue includes £1
voucher. Over 500 sets in stock. Avos amateur rigs WANTED for cash.

New shop open at 218 St Albans Road.
Come and see the bargains

WEIRIVIEAD LIMITED, 129, St Albans Road, Watford Hens

Telephone Watford 49456 Access/Visa cards welcome.

TYRONE AMATEUR ELECTRONICS
44 High St., Omagh, Co. Tyrone, N. Ireland

Day Telephone No. 0662-2043
Evening Telephone No. 0662-2922

Full range of YAESU, ICOM, HIGH GAIN, CDR etc in stock.
VERY KEEN PRICES
Examples:
ICOM IC720A £949 including FREE PS15.
YAESU FT230R. Our price £199.00.
HIGH GAIN TH3MKIII. Our price £225.00.
CDR HAMIV £258. Special price £218.
Call us and ask for Billy or Fereal for prices and
availability.
Finance can be arranged.
Also VISA accepted.

/B. N. 0.S.
ELECTRONICS

Manufacturers of Power
Supply Units and V.H.F

linear amplifiers.
B.N.O.S. Electronics

Dept H RTC. Greenarbour.
Duton Hill, Gt. Dunmow,

Essex CM6 3PT
Tel: (037 184) 767

AMATEUR RADIO EQUIPMENT
Toggle switches, cables, test meters
etc Send s.a.e for price list to M.J.
Seaward, 7 St. Olafs Road Stratton
Nr. Bude, Cornwall EX23 9AF Tel
(0288 4179).

ICOM
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EQUIPMENT BOOKS & PUBLICATIONS

IK-1 CMOS/VMOS Iambic keyer. An electronic morse keyer with sidetone and
internal PP3 battery. VMOS technology allows our keyer to key the rigs other

keyers cannot! Positive or negative versions.
£19.95 & 50p P&P

MPA-2 144MHz Masthead preamplifier. Our advance design with selective
helical filter can switch up to 500W pep.
Ideal for DX or Contest Work £33.50 & 50p p&p
Cmos morse practice oscillator £6.50 & 50p p&p
Piptone/Roger bleep £4.50 & 25p p&p
K bleep £6.00 & 25p p&p
Our CM1000 HF Transceiver is currently under development. Send SAE or phone

for information on this and our other products.
Please note 12 months guarantee on all our products.

CHRIS MOULDING RADIO SERVICES, 276 HULTON LANE, BOLTON,
BL3 4LE 0204-651348

G.W.M. RADIO LTD. 40/42
Portland Road, Worthing,
Sussex. Stockists of ham radio
equipment. Tel: Worthing
(0903) 34897.
TRANSMITTERS RECEIVERS ETC.
All frequencies, well known makes,
ICOM, YAESU MUSEN, FDK, AZDEN,
LOWE,STANDARD,etc.etc.Power sup-
plies, wave -meters, test meters, fre-
quency counters, Welz SWR and Power
meters. Microwave modules, linear
amps, RTTY etc. Quality equipment for
am-ateur, PMR and Marine use. Aerials,
Co -ax cable, plugs. See our advert
under Emporium Guide. £1000 IN-
STANT HP available and ACCESS -
Booth Holdings Bath, 6 Golf Club Lane,
Saltford, Bristol BS183AA. Tel (02217)
2402. Staff includes G3N XW, G3X0D,
G8DPI-1.

0400P ELECTRONICS

116 Darlington Street East,
Wigan.

Tel. 0695 27948
or 0942 497609

Antennas, G5RVs, HF & VHF
Aerials, Transceivers, Baluns,
Antenna Tuning Units made to
order, and of course G4OGP's
300-600 ohm Feeder Spacer.
Unique clip -on Feeder Spacer.

73's
TONY AND JACK

G40GP G3LRB

SOFTWARE APPLICATIONS

SCARAB SYSTEMS
141 Nelson Road

Gillingham
Kent ME7 4LT

Tel. (0634) 575778
RTTY PROGRAMS for ZX81 , SPECTRUM, VIC-20 and DRAGON 32 - as these
programs come in various packages, please write for details.
BBC £9.20
PET £7.50
Morse tutor programs at £5 each for SPECTRUM, BBC, DRAGON 32, TRS80.
More BBC programs CWQSO complete RX/TX program £7.50.
Multifile -a versatile filing system £10.25.
Telltex 21 page video magazine £15.

All prices include VAT and postage. Write for further details of these and other
programs.

WANTED. Amateur radio, technical and business software for all popular home
micros.

=:13
115

DRAGON RTTY PROGRAM.
Audio Decoding Option, Type
Ahead, many other features.
Cassette £12. Cartridge £20.
M. Kerry, 22 Grosvenor Road,
Seaford, East Sussex, BN25
2BS. (0323) 893378.

For all your
sofware

requirements
refer to

HRT classified

FOR SALE

LIST -A -RIG
The daily advertiser for all amateur radio enthusiasts.
For yourfree copy simply send two first class postage
stamps to List -A -Rig (HR), 65 Cecil Avenue,
Hornchurch, Essex.

G3 RCQ ELECTRONICS
Amateur radio equipment bought, sold, exchanged.
Tel: Hornchurch 55733, evenings 6/9 pm and
weekends.

2 METER SSB Transceivers
from £138. Full range includ-
ing ICOM, TRIO, YAESU,
ASDEN, ETC. Credit facilities.
Guilford CB, 0483 574434

10 METRE and 2 metre linears
from £16. FT707 £509. Morse
keys £3.95. Full range of
amateur CB goods. Guildford
Communications, 0483 574434

ALL AMATEUR AND CB NEEDS
ICOM, TRIO and YAESU, CYBERNET

HARVARD and UNIDEN.
TAGRA,G.WHIP,HOXIN, MICRODOT

RTTY. SWR & power meters.
Receivers & linears. Plus all other

accessories.
Aerial Fitting Service

231 Chorley Rd., Swinton,
Greater Manchester.
Tel: 081-793-1010

HIGH QUALITY CABLES
1410050 corn SUPER LOW LOSS 8000..10.500w .1
Dor-punts 50,n 4..a 10*. n0Orn We* 20%
uP5, 50 ohm LOW LOSS 000 M, m IP0.1500Im1
U043 50 ohm sump. 200 paw m 10. 3 0 0/.
UFI76 50 01. shanaed 20p pm. (Met JP 0,55
uR70 75 ohm Co.. 200 00, m IDOSI 3 P.,
75 dm term Feeder lap pp en woe. 20 ON
300 ohm ,,0000 Iwo. 1200., m (P. 20 0/PI
le swg ND Comp As we 200 per m Most 2517 5.1
STRONG PVCCove,s0Cu.e.. 5000,.IP.240P/P1

SAE FOR FULL LISTS

W.H. WESTLAKE
GBMWW

Clawton, Holsworthy
Devon

COURSES

NEW!! Scientifically prepared
five-day courses to get you
through the R.A.E. examina-
tion: 01-346-8597.

AIRCRAFT COMMUNICA-
TIONS HANDBOOK (UK/
Europe) including spot MF, HF,
VHF, UHF frequencies, military
& civil airports, air traffic control
centres, long range stations,
meteorological brcitdcasts,
broadcast times, navigation
beacons, co-ordinates, call -
signs, maps, etc. £7.50. p/p £1.
PLH Electronics, 70 Vallis Road,
Frome, Somerset, BA11 3EJ.

MAGAZINES. Last 10 years
worth of ETI, Elektor, WW, PW,
TV, Studio Sound. Going for
offers. Prepared to split.
G3NCL QTHR.

SERVICES

JOHNSON INTRODUCES THE NEW

?ele-Recorder
Aufomatrcnll record every
telephone call

 Bowl, compact
e mitreehre
 Mari 2 -way
*soca waft
 Mil Tams
  bank op to

liars ea a Moicilord
0120 tape f95(+ f 2 p&p)
Johnson Electronics Merkel. Star Warehouse.

Comb" °cc& MOM Cho& Fenn host
London NW1 0149416119

ANTENNA

RESTRICTED SPACE HF OTHS

A G2DYM UNI-POLE
Will be the answer, TX or SWL data sheets large. S.A.E. Aerial Guide 75p.

Callers Welcome
G2DYM, Uplowman, Tiverton, Devon. Tel: 03986 215.

30 FOOT STEEL and alloy masts
tillover £100 For details P.O. Box
16, Redruth, Cornwall.

COMPONENTS

AERIAL WIRE Hard Drawn Cop-
per 140ft 14SWG £6.90, 50 met-
res 16 SWG £5.90 including
postage. S.M. Tatham, 1 Orchard
Way Fontwell, Arundell, West
Sussex.

SURPLUS
Ex M.O.D. radio, electronic, and
elec. equip. etc. Send 2 x 16p
stamps for list 31. A.H. Supplies
(Dept 3), 122 Handsworth Road,
Sheffield S9 4AE.

Ant Products, All Saints
Industrial Estate, Baghill Lane,

Pontefract, West Yorkshire.
Telephone 0977 700949

AMATEUR ANTENNA
Silver 70-70 cms 16dbd
Gain Beam £31.95
Tiger LY6 9 dbd
2 Meter Beam C12.95
Tiger LY8 11 dbd
2 Meter Beam £19.50
Tiger LY10 14 dbd
2 Meter Beam e32.95

TWO YEAR GUARANTEE ON ABOVE
ZL12 Mk 2 13 dbd
Gain Beam Antenna £32.95
ZL8 Mk'2 9 dbd
Gain 8-7" Long Boom C19.95
ALL ABOVE HAVE STAINLESS STEEL

PARASITIC ELEMENTS
Norcone 512 Wide Band
Discone Antenna £25.95
Securicor Delivery
(Extra) £4.50
Send cheque or money order today.
made payable to Ant Products or write

enclosing S.A.E. for full details.

KITS
934 MHZ - Convert your set
REFTEC) to 40ch. At 25 KHZ.
Kit of parts and full instructions.
£15. PC49, 4 Haddington St,
Hove, Sussex. BN3 3Y0.

STOCKISTS

PROTEL
295-297 Ballards Lane, London N12

Tel: 01-445 4441
Specialists in DX Television

We supply aluminium and accessories for
the manufacturer of D.I.Y. aerials plus
large range of aerials always in stock.
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HAM RADIO TODAY
CLASSIFIED ADVERTISEMENT - ORDER FORM

Rates of charge: 30p per word per issue (minimum of 15 words).
and post to HAM RADIO TODAY, CLASSIFIED DEPT.,

Advertise nationally in these columns to over 60,000 readers for
only 30p per word (minimum charge 15 words). Simply print your
message in the coupon and send with your cheque or postal order
made payable to Argus Specialist Publications Ltd. to:
CLASSIFIED DEPT. HAM RADIO TODAY
145 Charing Cross Rd, London WC2H OEE.
Tel. 01437 1002
Please indicate classification required.

Neme
Address

Tel.No.(Day)
Please place my advert in Ham Radio Today for EJ months. Please indicate number of insertions required.

OR Debit my Access/Barclaycard
(Delete as necessary)

If you missed
out on dboardBrea '82 .  .
'79;80,10 and

 .

Now's the time to catch up

with BREADBOAFID
'83

The premier electronics show for the enthusiast.
Moved this year for your convenience and comfort
to the Cunard International Hotel, Hammersmith,
London W6

Friday November 25th
Saturday November 26th
Sunday November 27th

Why not bring this to t
weekend in London? We have

10am - 6pm
10am -6pm
1

a
a complete

hotel package for our visitorsc libitfon. All
inclusive ail tickets also availabl Send now for
details oyvhat we, the organisers, can offer you.
Write to 48,
Breadbo rd 83
ASP Exhibitions
145 Charing Cross Road
London WC2H OEE

This year's features include

 Computer controlled model railway competition.
(send off for entry form now)

 Kits to build all sorts of projects.
 Magazines and books covering most aspects of

electronics.
 Components and tools at bargain prices.
 Technical advice on electronics projects and Ham

Radio technique.
 Clubs/User groups for amateur electronics and

computing
 Lectures by professionals on a wide range of

topics. eg. Basic Tuition For Beginners,
 Holography and Producing Printed Circuit

Boards.

HAM RADIO TODAY - SEPTEMBER 1983 ADVERTISERS INDEX

Amcomm IFC 021 OBC
BNRS 54, 44 Pace 9
Booth Holdings 54 P M Electronics 6
Datong 23 P M Components 19
Fortop 54 Quartslab 54
Grateback 9, 39 Rapid 6

SMC 34, 35
Timestep IBC
WPO 19
Wood & Douglas 9
Wescom 44
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TIMESTEP ELECTRONICS LTD

FRG7 OWNERS ARE GONGmcs-r-AL ANC, 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 Built 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 side-
ways modulation (F.M. as it is otherwise known). Our superb state of art
F.M. detector uses the very latest 3359 chip from Motorola, and has a
built in I.F. filter and a variable squelch control for noise free monitor-
ing. Although specially designed with the FRG7 in mind, it will happily
work with other receivers or transceivers with a 455kHz I.F. amplifier
The FM7 will add a whole new dimension to your listening activities.
You will of course be able to follow legal C.B. contacts but you will also
hear the exciting D.X. being worked by amateurs on 10 metre F.M. Used
in conjunction with our DFC7 counter, you can accurately tune to a
specific C.B. or amateur channel and so be sure that you will not miss
whatever goes on.
Kit Price £9.95 Tested Module £14.95 P&P £1.00 (VAT inc.)
For F.M. reception on receivers with any I.F. up to 50mHz., the FM 42 is
the answer to all your problems. Please state frequency required when
ordering. Kit Price £14.00 Tested Module £19.00 P&P Et 00 (VAT inc.)

"r111/1071 -11r ELPSIVAIRCPS MIC2 9.241 mHz PRE -AMP
HEAR IT I-IICE YOU NEVER HEARD IT BEFORE

We are proud to announce that the well known R.F. consultant Timothy Edwards has given us the exclusive marketing rights to his new 2 metre pre -
amp. Timothy Edwards R.F. designs are used by British Telecom amongst others and so you can be sure that this pre -amp will perform toperfection. It
employs the incomparable BF981 which has a better noise figure at 2 M than the often used 3SK88. Spec. Size (tiny) 34mm x 9mm x 15mm (same as
Mkt) Noise figure 1.0db Gain 26db Kit Price £4.95 (inc. VAT & P&P).

mHz PoutW Pin W Volts Price
TRANSISTOR 2 N6456 30 60 1.25 13.8 £5 (inc.)

BLW60 145 50 10 13.8 £5 25 (inc

Not 3SK88 but BF981 Better 2 M noise figure - 0.6 db
£1 .40 (inc.) ZTX 501 Gen. purpose P.N.P. 0.5 A, BARGAINS
20 for £1.25 (inc.)

NEW LCD COUNTERS
At last a new range of 5 digit LCD counters that will cover up to 200MHz and give 1 KHz 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.

DFC40 0-4MHz £14.95 built DFC41 0-32 MHz £18.50 kit DFC42 0-200MHz £21.95 kit

LNA144. 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 it in the co -ax
feed. supply 12V and your deaf rx will have ear ache. Uses the BF981 with a total 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
connector_ 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.

SCRAMBLER. At last a real voice scrambler for use on any
radio system or telephone. Variable codes selectable for
optimum security. As used by USA law enforcement agencies.
Will fit inside most mobile transceivers and will operate on
AM -FM, SSB or any other mode. One unit is required for each

radio or telephone. SC100 £135.00.

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 £14.95 Built and tested module
£25.95. For professional use on 18-200mHz built and tested

module £34.95 including crystal.

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

TOP BAND CONVERTOR. 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.
UC160 Kit £9.95 UC160 built and tested £16.50

ULTIMATE 2M MOBILE AERIAL. For those of you who don't
want the world to know. Fully automatic professional quality
electrically retractable aerial. Can be used manually or will
erect when the rig or car radio is switched on. Full duplex
design allowing LW -MW and stereo FM to be used
simultaneously with 2m. Half wave electrically loaded for
superb performance on 144-146MHz. Maximum 'gout power
30W. This unique design can be used with our LNA144 for

outstanding results. DUP2M £29.95.

STOCK CLEARANCE
FM STEREO TUNERS. LW -MW and stereo FM as Practical Wireless offer.

Last few only £4.95

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.



PEA
The new power
booster for your
handheld.

Meet the new linear amplifier that extends
the power and range of your handheld to

performance of home transceiver quality.
BIT 02 (left)
144-148MHz output 7-20W 
input 0.1-3W  weight 165g

BIT 07 (similar)
430-440MHz  output 4-15W
input 01-3W  weight 185g

BIT B (insert, far left)
Gives 120 -minute operation at
lOW or 600 minute at 1.5W

Below: BIT B power pack
with case for use at home
or outdoors - clips to belt!

Ask for all details at your
local amateur radio shop

iiW DEALER

J

p09.95
p £79.95
p£64.95


