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MICKOWRVE MODULES ro

= WELCOME....

TO THE WORLD OF AMATEUR RADIO
WHO ARE WE?

WE ARE MICROWAVE MODULES LTD, FORMED IN 1969, A WHOLLY INDEPENDENT
BRITISH COMPANY, LOCATED IN LIVERPOOL, MANUFACTURING QUALITY PRODUCTS TO
PROFESSIONAL STANDARDS SOLELY FOR THE AMATEUR MARKET.

WHAT DO WE MANUFACTURE?

— HF, VHF AND UHF LINEAR POWER AMPLIFIERS UP TO 200 WATTS

— FREQUENCY CONVERTERS AND TRANSVERTERS UP TO 13cm

— AMATEUR TELEVISION TX AND RX EQUIPMENT FOR 435 MHz

— RECEIVE PREAMPLIFIERS FOR HF, VHF and UHF

— RTTY RECEIVE and TRANSCEIVE CONVERTERS

— MORSE TUTORS WITH SYNTHESISED SPEECH RESPONSE

—~ MORSE KEYBOARD

— FREQUENCY COUNTER, PRESCALER and PROBE ACCESSORIES

HOW CAN | FIND OUT MORE ABOUT THESE PRODUCTS

SEND 40p IN STAMPS TO THE ADDRESS BELOW AND WE WILL DESPATCH A COPY OF
OUR LATEST 24 PAGE CATALOGUE BY RETURN OF POST

ALSO, WE EXHIBIT AT MOST OF THE MOBILE RALLIES HELD THROUGHOUT THE UK, SO
WHY NOT COME ALONG AND TAKE A CLOSER LOOK AT OUR RANGE OF PRODUCTS

IT WOULD BE IMPOSSIBLE T0 DETAIL EACH OF OUR TOP QUALITY PRODUCTS HERE. BUT WE HAVE TAKEN THIS OPPORTUNITY OF OUTLINING SEVERAL ITEMS

FROM OUR RANGE. THIS WILL ILLUSTRATE THE VAST EXTENT OF OUR TECHMICAL RESOURCES AND MANUFACTURING CAPABILITY TO THE MANY NEWCOMERS
INTERESTED [N THE FASCINATING WORLD OF AMATEUR RADIO.
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-m_ -nﬂ_ MML28/100.S MMC144/28

PMCE:£115 Inc VAT (09 £3.00) J | Prics: £158.85 InC VAT (0-D £3.00) Price:£128.85 Inc VAT (p+p £3.50) Price £29.90 inc VAT (p-D £1.25) |

.
[ THE MORSETALKER [ 438MHz20WATTATV ] [ 28MHz 100 WATT LINEAR ( 2 METRE CONVERTER
Speech synthesised Morse Tutor. 2-20 TRANSMITTER AMP & RECEIVE PREAMP For use with 28-30MHz faceivers o allow
wpm, variable group lengths, ideal for Two channel, two video inputs, internal Suitabie for 10 Watt transceivers, RF reception of the ever popular 2 metre
amateur, Post Office and Maritime aerial changeover switching internal uVo g e bl: PAa = e' e band
Exams. y waveform test generator | TN swchy ancpreame  § ot J

MMCA435/600 MML144/30-L.S

Price: £20.90 inc VAT (09 £1.25) ) | Prics: £60.95 Inc VAT (p- £3) | Price: £188 InC VAT (p-p £3) | | Price:£34.90 Inc VAT (p+p £1.25) |

-

[ 438MHz ATV RECEIVE [ 144MHz 30 WATT LINEAR | [ RrrvyToTvconverTer | [ 148MHz RFSWITCHED )

CONVERTER AMP & RECEIVE PREAMP Suitable for 45.5, 50, 75. 100 baud LOW NOISE PREAMPLIFIER
Suitable for UHF TV receivers — CH35 Switchable input, 1 or 3 Watts, suitable RTTY 110, 300, 600, 1200 baud Noise figure: 1.3dB max
Gain: 2508 Noise figure: 1.9d8 for use with rigs si'ch as C58, FT290-R ASC with printer output facility 100 Watts through power capability
Fully compatible with our MTV435TX. J TR2300 etc - - .4 Utilises 3SK88 MOSFET J

MMT144/28 MML144/100-LS

g2 4 4

Price: £75 Inc VAT (0-p £1.25) ) | Price:£108.85 inc VAT (p-p £3) | | Price:£188.85Inc VAT (p.p £3.50) J

MML144/100-S
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Price: £148.85 Inc VAT (p+D £3.50)
i 500MHz DIGITAL f 2 METRE LINEAR [ 144MHz 100 WATT LINEAR |
r1“MHl 1(X)WATT';HNAEQ$ FREQUENCY METER TRANSVERTER AMP & RECEIVE PREAMP
AMP & RECEIVE E Two ranges: 0.45-50MHz, 50-500MHz For use with 10 metre transceiver Switchable input, 1 or 3 Watts, suitable
Suitable f°_' 10 Watt transceivers, RF 6 digit resolution, highly compact, 12v DC 10 Watts RF output, low-noise receive for use with rigs such as C58, FT290-R,
Vox, switchable PA and preamp J L operation converter, 12v DC operation J - TRZ300 etc y

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED EOR 12 MONTHS (INCLUDING PA TRANSISTORS)

" Access M'CROWAVE MODULES HOURS:
@ | &N | BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 LU ALV E A ONDAY-FRIDAY
o ' Telephone: 051-523 4011 Telex: 628608 MICRO G " 9-12.30, 1-5.00

WELCOME CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST
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4 Current comment
A quick introduction to this i issue, and
a look at some of the latest goings-on
at our Bicester offices.

6 Sir!

Love us or hate us, this is the place
to say so. A variety of views about
both the magazine and the hobby.

10 Stralght and level

The news pages: this month we look
at the Space Shuttle flight with Owen
Garriott W5LFL aboard, and how to
get the latest information about when

he’ll be on the air.

12 Angus McKenzie

report
A mountain of VHF and UHF

preamps, converters and transverters
Come under the scrutiny of the
G30SS laboratory this month, with
special attention to noise flgure and
‘gain. Very revealing: keep your
wallet locked until the end!

21 SWL

The listeners’ pages; and your
questions answered. We've big plans
for this column as you'll see.

24 160m for next to
nothing

Your amateur band receiver not got
1.8MHz? It has now, if you have a
go at bulding this simple converter
design by Rev. George Dobbs
G3RJV.

28 On the beam

More topical information for
VHF/UHF operators from Glen Ross
G8MWR.

31 Message in a
bottle?

Otherwise known as the Triode Story.
This month we look at triodes as RF
amplifiers, and how to keep them
stable by neutralising them. Lots of
circuits and hints from Ken Williams.

40 Loose couples

No chance, not at the BBC. Auntie
didn’t stand for any hanky-panky in
the Twenties. The title is a cryptic
reference to the RF interference
roblems suffered by broadcast
Esteners back in 1925, when the
Radio Times gave guidance on how

to deal with the “blooming nuisance”.
Pure cheek.

43 A Morse tutor
program for the
Sinclair
Spectrum

There are a lot of them about. This
one, however, has been chosen for its
simplicity.

44 Quarter wave

verticals
John Heys G3BDQ)’s latest episode in

his series on wire aerials looks at
ways of supporting quarter wave

verticals that you won't see in the text
books.

48 One titied owner

Hugh Allison G3XSE sends us
another dispatch from the second-
hand front.

49 Starting from
scratch: proce-
dures

More on Morse from Technical
Editor Nigel Gresley; this month he
looks at some of the jargon you
might hear on a VHF contact.

52 In the lab and the
shack

Angus McKenzie takes a critical look
at microphones used with amateur
equipment, and makes a plea for
more standardisation between
different makes.

56 Pass the RAE:8

Time to sit down and put on the
thinking cap: Nigel Gresley explains
about ‘charge’ in capacitors, and
looks at the different types of
capacitor and their uses. Pay
attention!

60 On test: two from
Datong

A quick change act as N.G. takes off
the mortar board and gown, and dons
a white coat to examine David
Tong’s latest designs: the SRB2
Woodpecker Blanker and the ANF
Auto Notch Filter.

64 Club news

|We've had a meeting of the
Committee ... and decided to ask all
club secretaries to make sure they're
letting us know what they’re up to.

66 The Spark Trans-

mitter

Leonard Moss looks at ship
transmitters of yesteryear.

69 Dealer profile:
Amateur Radio
Exchange
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CURRENT :COMMENT

Another month has gone by
and here’s the next exciting
episode. Angus has been hard
at it as usual, this time
reviewing the mountain of
boxes pictured on the front
cover, If you're looking for a
VHF preamp, converter or
transverter then this article is
just the job.

Lighter stuff in this issue
includes a look back to 1925,
when the Radio Times printed
advice to broadcast listeners
about preventing interference
from amateur stations.
Something about ‘loose
couples’. The BBC didn't
stand for any nonsense then!

In another article Leonard
Moss explains how spark
transmitters of the Twenties
worked. The interference was
matched by the noise and
small produced in the radio
room!

George Dobbs, of G-QRP
Club fame, has again been
busy with the soldering iron.
This month he describes a Top

Introducing you to this month’s issue

Band converter project, to
help receivers that refuse to go
slower than 31, megs.

Assuming that someone
hasn’t accidentally put it in
Technical Bod’s microwave
sandwich toaster, we should
have a review of two new
Datong boxes in this issue
somewhere. One of them is for
zapping tuner-uppers, the
other disconnobulates the
Poltava Pest. [ say we should
have this review, because |
don’t want to tempt fate, not
after last month when the piece
about two Metalfayre aerials
was sucked into the dreaded
Black hole of Bicester.

one of them who stocked The
Other Mag has finally
realised his folly and given it
the old heave-ho. So if your
newsagent is a bit of a Brian,
and a bit iffy about stocking
this really amazing mag, tell
him what he’s missing! If he’s
still just as iffy, why not take
out a subscription? It doesn’t
cost any more, because we
can send it POST FREE!
{Memo to Art Editor: is there
any way of making the last two
words flash on and off, or
change colour? - Ed.) (Memo
to Editor: You obviously had a
good lunch - Art Ed.) (That’s

enough memos - MD.)

us to use, say, two or three
pages a month to list English-
language broadcasts beamed
to the UK? Or should we stick
to purely amateur radio? |
quite enjoy listening to foreign
stations while I'm pottering
about the shack but not
actually operating. Whatever
you think, let us know and
we'll act accordingly.

‘“Stop
Scratching
and Pass the
Bottle”

‘““‘Black hole of Bicester”’

On a more mercenary note, -

I'm delighted to see that all
three of my local newsagents
are now stocking AmRad,
And | didn’t need to fire a
single shot. 'm almost as
delighted to see that the only

Being serious, but not for
long, we seem to be receiving a
lot of letters from readers who
want us to print information
about short wave broadcast-
ing stations. What do you

Those are the editorial
brainstorms for November;
meanwhile back at this pearl of
electromagnetic  edification,
(no Bran, you don’t need to
wear rubber gloves) other
articles continue as usual -
“Stop Scratching” and “Pass
the Bottle” etc.

Who are those men in white
coats...?

73 de G4DYA

want us to do? Would you like

eW

[yfg‘l N> Keep your copies of
Y ' Amateqr Radio
in

New, strong with leather-style covering, each Amateur
Radio binder can contain 12 copies. Embossed in silver to
give your collection of Amateur Radio magazines a
sophisticated quality, while keeping them clean, and

forever on file for future reference.

M-AG-A-ZI'NE

To: Amateur Radio,

27 Murdock Road, Bicester, Oxon.

Postal order, or cheque made out to Amateur Radio.
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YAGIS to NBS

*
WHAT IS N.B.S.?

In 1976 the U.S National Bureau of

Standards published a report under the
authorshipof Peler P Viezbicke detading
some nine man-years of work undel *
taken in the optimisation of Yagi design

*

tnvestigation took place on the NBS *
antenna ranges at Sterhing. Virginia and
Table Mountain. Colorado into the inler-
releationship between director and
retlector lengths. spacing and diameters *
as well as the eftect of the meta
supporting boom. i1n order to achieve
maximum possible torward gamn *

MET yagis have been designed and

engineered withinthe stnct specifications
of the NBS. report *

*

N.B.S. Standard
Gain Optimised
P.T.F.E. Insulated Gamma
User Adjustable Matching
N Socket Termination
Easy Assembly

Made in U.K.

CODE MODEL LENGTH GAIN COST
(inc.VAT)
70 cms
4321197 19 Ele 22m 142 dBd €33.90
432/17X 17 Ele crossed 22 m 134 dBd £4683
432/477 17 Ele long 29 m 15 dBd £37.33
2Mm
144/77 7 Ele 1.6 m 10 dBd £19.99
144/87 8 Ele tong 245m 11 dBd €3126
144/147 14 Ele 45 m 13 dBd £44.49
144/19T 19 Ele 6.57 m 142 dBd £53.22
144/6X 6 Ele crossed 25m 102 dBd £37.86
144/12X 12 Ele crossed 457 m 122 dBd £54.95
am U.K.P&P on all above is £2.95
70/3 3 Ele 17 m 7.1 dBd £28.69
70/5 5 Ele 345 m 92 dBd £43.56

U.K.P&P on above is £5 49
144/GP 2 m IGround Plane £14.41 + PSP £1.30

please telephone tor details

Tel: 0304 853021

Enquiries from Overseas dealers welcome

METALFAYRE | 12 Kingsdown Road.

St. Margarets-at-Cliffe. DOVER. CT15 6AZ

B
Tel: Hassocks (07918) 6149

G3WPO
GA4KEI

To introduce ourselves to readers of this magazine we are listing most of our
current products, together with a speciat offer on one of our kits — if you want
more data then please contact us by phone or post. START THE WINTER
WITH A CONSTRUCTIONAL PROJECT FROM US!

2 METRE FM RECEIVER — one of our early and popular kits, costing only
£30.65. For this you get a6 channel monitor receiver with<0.2uV sensitivity, no
coils to wind (all pre-wound), S20 xtal included, i.f and roofing filters. and it
works oft +12v. We have a matching Transmitter to follow soon.

CAPACITY-ADD-ON UNIT — Whats this? A clever design which enable a
Digital Frequency Meter to turn into a Digital Capacitance Meter. Measures
from 1pF to lots of uF’s. Only two connections needed to your DFM. Complete
kit with case and pcb only £14.50. Works off +5 to +15v supply.

VHF PRESCALER — the cheapest kit on the market at £6.50! Divide by 10
prescaler which will raise the upper limit of your counter to 150MHz plus
(typically 200MHz). Small, and comes with case.

ANTENNA MATCHING UNIT — the only kit on the market. Suitable for SWL's
or QRP (up to 5 watts). Covers 1.5 — 30MHz, and intended for end-fed
antennas or G5RV types. Match your aerial to your Rx and get more signals
through. Easy to build and complete with case. £25.32

SIX METER CONVERTER — this one isn't available until December, but to
whet your appetite it has a 28MHz i.f., is very sensitive, 20dB gain (variable)
and easy to align. +12v needed. All colls prewound. PCB and components
mounted on it are £14.00 or complete with diecast box and BNC connectors at
£19.00

LOW COST TRANSCEIVERS - OUR MOST POPULAR kits with hundreds
sold. Two versions — the DSB80 for 3.5 — 3.8MHz, and the DSB160 for 1.8 -
2.0MHz. Superb receiver (lots of people have been very complimentary about
it) with on-board audio amplifier (1 watt). Double sideband (DSB) transmitter
and CW with 3 watts or more output. VFO controlled and +12v operation. Al
butlt on one pcb and the kit is complete with slow motion drive, butno speaker
or mic (crystal). Price for either kit is £37.45. We also have a punched case for
the rig at £21.65 including hardware, and if you want to go ali the way, a Digital
Readout (ready built and which will fit the case) at £24.10 Including mounting
bezel. All three items for£77.00 IDEAL FOR BEGINNERS or QRPenthusiasts.
Comprehensive instructions areincluded. DISCOUNTS for Club purchases of
5 or more.

»» SPECIAL OFFER TO AMATEUR RADIO READERS — DSB880 OR 160 BASIC KIT »»
ONLY £34.00!" OFFER CLOSES 24TH DECEMBER 1983

20 FARNHAM AVENUE HASSOCKS

WPO COMMUNICATIONS

GET ON TO HF WITH OUR TRANSVERTERS - if you have a 2 metre
multimode transcelver, then you-can use its facilities (memorles, scan etc.) on
the HF bands BOTH TRANSMIT AND RECEIVE. We have two versions, one for
160/80 & 40 metres, and the other for 20, 15 and 10 metres. Either version just
plugs into the VHF rig, and the unit converts to 2 metres on receive, and down
to HF on transmit. Rf sensing for changeover avoids any mods toyourrig. Very
sensitive (average is <0.5uV at HF when used with most 2M rigs) and offers 2
watts minimum on Transmit - usually 3 watts (any mode your 2M rig has).
Compact unit built on 2 printed circuit boards. It also offers direct frequency
translation from your VHF rig dial i.e. 14.213 = 144.213MHz. Kits come
complete with the 3 crystals required. Priced at £72.75 for the 20-10M version,
and £74.00 for the 160-40M type. {pcb pair only for either version at £8.50).

PROJECT OMEGA - we have had an overwhelming response to thesekits fora
High Performance HF Transceiver with over 100 people well Into constructing
it. Its a bit too complex to describe in full, but offers all HF bands in 1MHz
segments, and most of the facilities found on far more expensiverigs. Intended
for full break-in CW, but SSB option will also be available. If you would rather
know what goes on in a Black Box, then try building this project. We would not
suggest that raw beginners attempt it though! It is not cheap, but you should
be proud of the result. Briefly, kits available so are are: Central [F Processing
Unlt (69.50), Preselector (11.00), Notch Filter (11.20), Active Filter (15.45),
Sythesised VFO (104.00 inc. crystals), Frequency Display (31.00), QRP PA
(21.00), Logic/Antenna Switch (solid state - 15.45) and Low Pass Filters
(29.50). To come are the SSB adaptor, 100W PA, FM and AM units, VHF
transverter, In-Line SWR bridge, and a ready punched and screened case.
Diecast boxes for modules are available separatelv. PCB's are also available
separately for all modules. Full instructions, articles and correctionsincluded.
We have a MAILING LIST/NEWSLETTER for this project - ask to be put onit if
your are interested.

70CM PREAMP - alow noise, very small preamp which could be built into most
rigs if needed. Either built at £7.90 or a kit at £5.90.

2 METRE PREAMP - again, very small and low noise. Kits at £4.50 or ready built
for £6.50. Ideal for Phase Ill satellite reception.

All prices include VAT and Post/Packing. Allow 1-4 weeks for delivery if not
ex-stock. All kits are complete with components, pcb’s (drilled and tinned),
wire and comprehensive instructions. Alignment/debug service available.
EXPORT - please write for prices. CASHWITH ORDER - MAIL ORDER ONLY.
Catalogue and more details on receipt of s.a.e. {large), or phone us.

WEST SUSSEX BNG6 8NS




Own medicine

Reading your article
“Straight and Level” you
mention the problem of the
Woodpecker. | thought
perhaps you might be
interested in a method of
chasing it out of the bands. |
was told this method by
G3TOR when he was giving
me a demonstration of
satellite working. (He’s
worked with the Russians
and Yanks on their
satellites). I won’t swear to
its effectiveness as I find it
difficult to get just right.
However, working on the
principle of giving an infinite
number of monkeys an
infinite number of typewriters
and one will produce a
masterpeice; then if we all
try this every time it appears
one of us will get it right!

First an electronic key is
required. Set the speed of the
dashes to match the speed of
the Woodpecker exactly (not
easy). Tune in the
Woodpecker. (I use an S-
meter as it's so broad
banded.) Now give the key a
burst. If it’s right, the ’pecker
stops for 30 secs and starts
again. Repeat and once
more it stops for 30 secs and
starts again. Repeat for a
third time, and this time it
changes to another band for
20 minutes. Apparently a
false image appears on their
radar receivers.

[ think it’s worth a try, but
I hope other operators do
better than my last attempt.
I got a prompt reply of
“QRZ this frequency”!

C. M. Maceke G4L.XN
Chipping Sodbury, Bristol.

Deliberate mistake

If someone hasn’t done so
already, I claim the prize for
finding the deliberate mistake
in August’s mag! In your
series on how to pass the
RAE, Question 2 gives a
10k resistor as having a
current of half an amp
passing through it when
there is 50V across it.

Using ohms law, I = V/R =
50V/10k = 5mA.

It’s alright having a
deliberate mistake every
month for a bit of fun, but
why have it somewhere

where people are trying to
learn new concepts and
could easily get confused?

I am hoping to pass the
December RAE examination
and should be on HF
sometime next year. Reading
the ads in the mags would
be enough to discourage
many a hopeful amateur,
and ‘homebrewing’ is out of
the question for many who
have only just managed to
cope with Welsh caravans
and mutual inductances etc.
The price of some of the
gear makes my £200 budget
seem hardly enough to
purchase an ATU! As an
alternative | will probably
buy something like an old
KW rig and hope that it
doesn’t pack up before |
have become experienced
enough to mend it! .

I am sure that there is a
market for cheaper HF gear
from Yaesu etc., at about
£100-£200 which could
dispense with synthesizers,
digital readout, etc., while
providing the basic
requirements for operation,
leaving some of the work to
the operator. This would be
more interesting and
challenging for him.

Talking of cheap
equipment, some time ago |
bought an Amstrad model
6011 multiband radio set,
primarily to listen to the
shortwave broadcast bands.
After logging about fifty
countries, | turned my
attention to the ‘ham’ bands.
After building a one
transistor BFO circuit, | was
amazed with what this £30
radio could pick up. | have
recieved strong signals from
VK stations on 20 metres,
also Americans, one in
Panama, one in Puerto Rico
and an operator with a
TS130 running 10 watts
in Venezuela (DX by any
standards). Although of
course not in the same class
as a proper receiver, it has
served the purpose of
teaching me all the operating
procedures, Morse etc., with

a little help from RSGB

publications and your mag!

I like the way that you /
keep your magazine
understandable, without
publishing complicated
articles for the people with

B.Sc., qualifications. There
are already plenty of very
technical publications where
they can get those sorts of
articles, without you losing
any readers! After all that,
thanks for the great mag, the
free ads being a very good
idea.

Philip Pavelin (15),

Harlow, Essex.

There would certainly be a
huge demand for
transceivers in the £100-
£200 bracket. The trouble is
that it just isn’t possible to
make them for that sort of
price even if you do scrap
the digital gizmos - it isn’t
those that cost, but the RF
stages. Good luck with the
RAE. - Ed.

Co-ax

This letter is about co-ax
available to the amateur.

There is only UR76, UR4S,

UR67 and the new H100.
(OK - Andrew’s - for the
rich.) At 144MHz UR43

loses about half the signal at
about 50feet - so there is only

UR67 and H100 at this
frequency. The point | wish
to make is that there must
be lots of very good TV 75
ohm cables. At 600 plus
MHz it will have to be good.
And possibly a lot cheaper
than the solid stuff we are
stuck with.

What I would like to know
is - am [ wrong in this
assumption? When [ started

ham radio everybody used
75 obhm feeders.

Why oh why did they
change to 50?7 Nobody
seems to know. What

advantage has 50 ohm over
75 ohm?

If a case can be made out
for using 75 ohm co-ax
could amateur gear be
adapted to use it?

Or, alternatively, could
cable manufacturers modify
their 75 ohm cables, (say
slightly thicker inner wires)
to 50 ohm?

Questions, questions and
more questions. I could be

wrong about this - but I'd
like some answers.

Hector Cole G30HK,
Workington, Cumbria.

Back in the dim and distant
past 75 ohm feeders were
introduced because they
offered the lowest loss for a
given cost. 50 ohm cables,
on the other hand, were
supposed to offer the highest
power handling for a given
cost. Or so the story goes -
perhaps the person who told
it to me was pulling my leg.
It wouldn't be the first time.

In many cases you can
get away with using 75 ohm
cables on 50 ohm rigs. It
causes an SWR of only 1.5,
which is next to nothing. But
be careful if using it on an
expensive transceiver with a
transistor PA - some aren't
tough enough to withstand
much in the way of a
mismatch - Ed.

Inventor found

In your article in September
R you mention that you
never knew who made the
W3EDP antenna. I have a
1938 call book and in it the
holder of that callsign is H.J.
Siegel, Tronton, N.J. By the
way the call book cost 5/-
and covers the whole world!

J.G. Bull,
Halifax.

Action Man

Terry Robinson VK3XCM
describes Australia’s
Amateur Radio Action
magazine as a “Boys Own
Annual” in a letter in your
October issue. | feel
compelled to point out the
irony in that letter.

Amateur Radio Action, like
Amateur Radio, is
privately owned and must
sell each month on its own
merits. If it is a “Boys Own
Annual”, I can only say that
there are a lot of “Boys” in
Australia who enjoy reading
it. ARA sells some 209,
more copies each issue than
there are Amateurs in
Australia!.

To match this circulation
(all paid), Amateur Radio
would need to sell some

6



50,000 copies per month. |
don’t doubt that you will
reach this circulation in due
course as you are presenting

an excellent product to the
Amateurs in the UK.

[ believe that the recent
world ‘recession’ was a
testing time for most
publications and ARA was
no exception. Amateurs in
Australia can purchase two
local publications and some
10 or more overseas
publications from the
newstand. When money was
in short supply, they chose
to buy ARA over all others
because it serves the needs
of Australian Amateurs.

Our horizons have
recently been expanded to
include much of the Oceania
region and | am pleased to
say that sales in that region
indicate that we are also well
accepted outside Australia.
Over our five and a half
years of publication we have
averaged some 909 locally
written content, although we
have exchange agreements
with almost every
international Amateur
magazine. This, | feel,
speaks for itself.

Amateur Radio Action’s
content reflects the activities
of its readers as most of the
articles are submitted by
readers. On average, ARA
articles are re-printed in
other publications about five
times more often than ARA
re-prints another publication’s
material. This also speaks
well for the standards we
maintain.

We are not usually in the
habit of replying to criticism
in other publications but I
must point out that Terry
VK3XCM can no longer
have his letters printed in
Australian Amateur
magazines ... they are
awake to his motives. | trust
you will permit me this right
of reply.

Tony Gilbert VK3CE,
Editor,

Amateur Radio Action,
Melbourne,

Australia.

Aerial

I am a new SWL studying
for the RAE, in a tiny
cupboard in my home. |
have just erected and | am
insulating a 7ft x 5ft garden
shed as a shack but do not
as yet have an aerial system
for this. | would like an
aerial to cover all bands on
my FRG7700 with
FRT7700 ATU, and would
be pleased to receive any
help I can. I enclose a plan
of my rear garden with
measurements, also does the
thickness of wire make any
difference to reception in any
way?

Can you also tell me if the
trees will effect the reception.

Keep up with the good
work on passing the RAE as
it takes some sinking in with
me.

D. Burton,
Redcar, Cleveland.

With a decent receiver and
ATU like that any old bit of
wire should do, as long as it
is well insulated at the
supports and operated
against a decent (not just
mains) earth system. If the
wire is thick enough to
support its own weight then
it is thick enough not to
affect reception.

Trees won’t made much
difference at HF, unless you
live in the middle of a forest

Ed.

Technical
competence

Re: Letters, Sept. ‘83: Surely
the answer to Mr Berridge’s
question was contained in his
own letter?

Should he study for and
pass the dreaded RAE he
would then be in a position
to understand the design of
basic components such as
RF inductors, and so have
little need to solicit magazine
editors for such information.

Having also proved to
himself - and others - that he
had acquired a suitable level
of technical competence, he
would then be made
welcome on the amateur

bands.

The alternative, on his
terms, would appear to be

CB. The choice is his.

Incidentally, I found his

dipole theory quite
delightful!

H.N. Kirk G3JDK
Rotherham, S. Yorks.

Swabhili

A comment on R.M,
Fumbelow’s letter in your
September issue. | support
his comments, as I also used
the RSGB Examination
Manual with the two sample
papers for practice, and
found the actual exam bore
no resemblance whatsoever
to these papers. | emerged
from the examination room
confident... that | had failed!
And proceeded to the
nearest ‘watering hole’ to
drown my sorrows! To wra
it up in a nutshell | felt that [
had been studying French for
several months then took an
exam in Swahili!

Keep up the good work in
your pages. Au revoir.

John Rands G6XFD
Ainsdale, Southport

I must say I'm a bit
surprised to hear comments
like this. The City and
Guilds of the London
Institute, which sets the
exam, says there has been
no significant change in the
syllabus for years. They did
invite suggestions for
improvements a few months
ago which brought only
about 25 letters. (And they
say they could only take
about ten of those seriously).
If the RAE Manual is
different from the exam |
would suggest that it is the
Manual that is wrong, not
the exam.

The Exam in May can’t
have been all that bad,
because 70.59% of those who
sat it passed - Ed.

2B or not 2B

Having owned three Drake
2B receivers since 1960, the
latest one refurbished
recently, [ can confirm all
that Ken Williams says about

its performance (September
issue), and would add that
the 2BQ unit comprising a
notch filter, Q multiplier and
loudspeaker is a must. The
notch filter provides more
than -50dB; a better
performance than most
modern equipments.

The sensitivity on the
higher HF bands can be
considerably improved if the
6BZ6 RF amplifier (V1) is
replaced by a 6CB6, and the
S-meter zero and sensitivity
controls adjusted as per the
handbook. A theoretical
objection that the change to
a sharp cut off pentode,
6CBS6, rather than using a
remote cut-off pentode,
6BZ6, should increase the
cross-modulation distortion
has not been confirmed in
practice. No credit for this
modification to me as |
found it some years ago in

QST “Hints and Kinks”.

Two questions for Ken.
Where can one get 8BNS
valves (the 6BN8 is not an
acceptable substitute), and
what is the simple mod
which he mentions which
extends the coverage down

to 1.7MHz?

- Lastly the real problem for
those readers who may not
realise that old valve
equipments can perform just
as well, if not better, than
modern all-singing, all-
dancing digital, non-‘owner-
maintainable’ black boxes, is
how to get hold of them. My
Drake 2B is not for sale.

D.A. Barry,
St. Albans, Herts.

Improved

Browsing through the
magazine racks here in the
Orient, | came across your
magazine (June issue -
bought yesterday - the boats
aren't as quick as a radio
contact are they?). Having
recently rekindled my interest
in SWLing with the purchase
of a Sony ICF 2001
(originally to listen to the
BBC and VOA) I bought
your magazine and | might
say | was very pleasantly
surprised. The last time [
read an amateur radio
magazine it was full of
technical jargon and esoteric




code which | couldn’t fathom
at all. So, firstly thanks for a
magazine that your true
novice can understand and
not be put off the hobby (as
I was many years ago by
reading the mags. o? that
era).

Secondly, | am so
impressed that 1 will put my
money where my mouth is
and take out a subscription.

Thirdly, you said you
never get any letters - hope
this one will cheer you up!

Finally, (at last I hear you
say!) | wonder if you could
advise any publications,
clubs etc. that may help me
set up SWLing again - |
seem to remember award
schemes for 100 countries
and suchlike.

Oh! (did I hear your
groan?) Please do give
details of broadcast bands

even only a paragraph or so -

- you see most of the
amateur traffic | get here is
in Japanese! And definitely
the last thing - where can |
get a list of designated
callsigns or callsigns areas or
QTH locators for world-wide
SWLing - | seem to get a lot
of American amateurs and
broadcast stations but they
all talk in W’s and I've no
idea what they’re on about!

Thanks again for a great
magazine - shame it only
comes out once a month and
takes 8 hours to read cover
to cover - twice or three
times!

Thomas Kirtley,
Hong Kong.

A list of callsign prefixes
was published in our August
issue - back copies are still
available. QTH locator
maps are published by
various people. Intermedial
Ltd., do a nice one - Ed.

Mouldy triffids

Re. MOULD, alias the
triffids, on 432MHz+. They
were very active on RB8!/,
-(or SU81/, if you like -
many people in London still
use it as the calling
frequency I think) recently
especially during the Royal
Visit or whatever it was.

Seemed to be used as a
normal PMR channel with
handportables. I hasten to
say that I don’t go out of my
way to receive them but as
they use broadband
equipment and high power
(?) they open the squelch on
my ancient FM rig and they
come in uninvited.

Nothing we can do. Just
hope that when the Top
Brass find out that they
share a band with amateurs
they don’t get us closed
down. Top Brass are very
security minded as a rule.

G30SS was very upset by
a MOULD station (what
does MOULD stand for?)
only 12.5kHz off the
Harrow repeater and
splattering all over it. He
regarded it as provocative.
But Alan at Hockley says it
is such a sophisticated
system (he has Pye contacts
I expect) that whatever we
amateurs do we cannot
interfere with the Army -
which is a blessing. 1 don’t
want to be up before a Court
Martial.

Not so far fetched as you
may think, seeing how fast
the UK is now going to the
Right.

Incidentally a combination
of the new WT Act and the
new Police Act could be
powerful medicine - have
you connected the two yet?
Try it sometime. It depends
on whether the alleged illegal
transmitting is an arrestable
offence (or thought to be an
arrestable offence by the
Constabulary). Do you know
yet?

Don't publish MOULD
frequencies, they can get you
under the WT Act or the
Official Secrets Act | reckon.
PS, is MOULD for the
Bomb or the Riots?

L.S. Chase G8BHT,

London.

As far as we can tell
MOULD doesn’t stand for
anything; it’s just a name.
The military gave up using
‘relevant’ names for secret
systems a long time ago,
because they tend to let the
cat out of the bag.

When | worked on

another radio mag. we did
publish a list of suspected
MOULD frequencies, and
we did expect some flak
from the MoD about it. Not
a dickybird. So now I assume
they don’t mind.

If they really wanted to
keep it secret, they wouldn’t
have given it such silly
frequencies, would they? Or
did they want us to find out
about it all the time? I think
we should be told - Ed.

Skunk Hunt

Thank you for an interesting
magazine even if your
breezy style is startling at
first. | have been a keen
constructor from the mid-40s
to the early 50s when work
and family commitments
took priority. Unfortunately
over the years my junk box
with dismantled F.J. Camms
Air Hawk 9, Eddystone coils
etc., have been lost. Your
Top Band Cross Towner has
restored the urge to start
again. | think however that
it would have been
preferable to start this TX
with provision from the start
for a VFO, a power supply
using a 350-0-350V 120
mA transformer that could
be used for a PA with 616
or 807 valves and plug in
coils for doubling to 80
metres. Do we have to have
condensers with values in ‘n’
units (C5,7,8,10,12 and 13)
could we not retain values in
mifd as was usual with valve
projects and from your
article on American
interpretations still seems to
be used in the states.

I agree with most of the
article by G4PZA on
airwaves abuse but on the
issue as to pressurising the
authorities to monitor our
frequencies for abuses, |
have considerable apprehens-
ions. The thought of officials
taking note of minor
infringements in between the
flagrant abuse is disturbing. I
think that we should act
positively ourselves and
track the scum who are
unfitted for the description of
amateurs. | think that if
[Repeater Groups affected by
the foul mouths and jammers

held a DF skunk hunt with a

substantial prize some results
should be achieved.

The RSGB could take the
lead in this matter and act as
the clearing house for
information received with
any amateur implicated after
being warned once only,
being expelled from the
RSGB and reported to the

authorities.

mid is, frankly, aﬁ out-of-
date term. We'll stick to the
accepted modern units - Ed.

Mutek board

Mr. Finlay’s letter (October
1983 issue) raises and
highlights an unfortunate
misunderstanding. The
article to which Mr. Finlay
refers (SWM) actually
describes the fitting of our
RPCB144ub front-end board
(for the Yaesu FT221/5
series) to the IC211/251
series of transceivers. This
article was written some time
before we had even formally
designed the RPCB251ub!
Quite obviously this article is
in no way apposite to the
installation of the

RPCB251ub.

Actually, the RPCB144ub
and RPCB251ub differ in
quite a few respects,
although superficially they
may seem quite similar. Our
fitting instructions take this
into account. It doesn’t
therefore surprise us that by
confusing Peter Connors’
excellent Short Wave
Magazine and our
installation notes Mr. Finlay
has landed himself in a
somewhat sticky state!

We will always support
our products. In the case of
the RPCB251ub, we have
had a very few customers
who have encountered
problems beyond their
capabilities. In these cases
we've always been more
than happy to make their
transceivers work properly,
although we have normally
made a notional charge. It is
a pity that Mr Finlay did not
avail himself of our offer
when it was made initially.
This offer still stands!

Stephen Prior, Director
Mutek Limited.
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The six-day flight of the Space Shuttle
Columbia (S8TS-9), with mission
specialist and radio amateur Dr Owen
(?arriott WS5LFL aboard, looks set for
l&l\x;%h on Friday 28th October at 1630

If everything goes according to plan,
he should be operating on two-metre FM
for about an hour a day, starting in the
late afternoon on Monday31st October.

Dr Garriott will be taking a special
Motorola ‘handie-talkie’ with him. First
indications are that he will transmit
continuously for one minute, beginning
on the even minutes, then listen for one
minute beginning on the odd minutes.
(Hopefully everyone will make sure that
their clocks are accurate to the second, or
the interference will be, er, out of this
world.) The idea is that Dr Garriott will
listen for callsigns (don’t send anything
else) in the inevitable pile-up for a minute,
then during the following minute read out
a list of those he has heard. That will
constitute a contact! Just as well really,
when you think of the number of people
who will be calling him, and that he will
only be in range of any given station for
about eight minutes at a time.

The choice of frequencies has been
a serious problem, partly because of the
need to pick channels that will not be a
potential interference risk to other Shuttle
systems, and partly because of the
various two-metre allocations, band
plans and channel spacings in different
parts of the world. It now seems that
145.55MHz will be used when the
spacecraft is flying over Region 1. Other
frequencies had been considered but they
were in either a beacon or a repeater sub-
band. A further complication is that
Owen Garriott’s rig has 20kHz channel
spacing!

The Shuttle will orbit at-a height of 155
nautical miles (250 kilometres). Other
orbital parameters are: period 90
minutes; inclination 57 degrees;
increment between each orbit along the
equator 22 degres.

Dr Garriott will operate his amateur
station during his rest periods on the
Shuttle flight. If anything should go
wrong with NASA’s main schedule of
activities for the mission, amateur radio
activity is likely to be one of the first things
to get the chop.

The RSGB will be providing an up-to-
the-minute news service on the Headline
News tape on Potters Bar (STD 0707)

STRAIGHT -AND-LEVEL

59312, from about a week before the
mission. (Another possible source of
information is the AMSAT-UK net on
3.78MHz.)

QSL cards and reception reports
should be sent to the American Radio
Relay League (ARRL) at this address:
ARRL, STS9, 225 Main Street,
Newington, Connecticut 06111, USA.

Owen Garriott was born in Enid,
Oklahoma, in 1930. He became
interested in radio and electronics while at
junior high school, and he took a BSEE
degree from the University of Oklahoma
in 1953, and an MSEE and a Ph.D from
Stanford University in 1957 andin 1960.
He was an associate professor at
Stanford, teaching electronics,
electromagnetic theory and ionospheric
physics.

Garriott was an electronics officer in
the US Navy from 1953 to 1956 and saw
duty at sea in several destroyers. He has
also logged more than 4,300 hours flying
time, including some 2,500 hours in fast
jet aircraft. He was elected by NASA as a
scientist-astronaut in 1965, and was
scientist-pilot aboard Skylab 3, which
was in orbit from 28th July to 25th
September 1973. He also spent 13 hours
43 minutes in three separate space walks
outside the spacecraft. Since then,
Garriott and  his fellow
astronauts have been working as mission
specialists preparing for the Spacelab 1
flight aboard the Space Shuttle
Columbia. When NASA decided to allow
him to operate his amateur radio station
aboard the flight, Garriott says that it was
“.. a dream come true” and the
achievement of a project which has been
on his mind since he first became an
astronaut.

scientist- .

The Shuttle flight offers a great chance
for publicity for the hobby in the media.
The RSGB has sent a ‘press kit’ to the
national newspapers and broadcasters,
consisting of press releases not only on
the Columbia flight, but also on the hobby
generally, amateur satellites, Owen
Garriott’s career (used in this report), and
the differences between amateur radio
and CB. The RSGB is also offering back-
up to local clubs wanting to use their local
media to publicise the hobby.

LBC

Not the commercial radio station in
London where news allegedly comes first,
but the London Bible College. The World
Association of Christian Radio Amateurs
and Listeners held their annual
conference there recently, and they say
they had a very good time with over 50
people present for the weekend, and a few
day visitors. They worked about 300
stations with GB2LBC and have sent
QSL cards to everyone they contacted.

They hope: to-use the London Bible
College for next year’s conference, but
with GB2NJB as the special event
callsign, as this is the closest they can get
to the Association’s normal callsign

G3NJB.

Bob Smith (G6TQ auctioning at
the junk sale at WACRAL’s
recent conference at the London
Bible College. Whatever the
thing is, it isn’t Owen Garriott’s
handie-talkie.
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the award for the most exotic place |
\for an amateur radio station, this |
must come a close second. Special |
llevent station GB2BP was in |
floperation to celebrate the

inauguration of the largest oil rig

| yet built in the North Sea - BP’s |
l.new production platform in the |
Magnus field. The derrick is about |
!three-quarters of a wavelength high |
fat 1.8MHz. | wonder if they've|
tried gamma-matching it...?
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There are many different ways of
measuring the noise figure and gain of RF
devices. | have normally used a Rohde
and Schwarz SKTU noise figure source
and a B & K true RMS noise
measurement meter. In July, Hewlett
Packard very kindly loaned me their new
super dooper noise figure measurement
system, type 8970A with noise source,
costing over £8,000, to measure several
dozen pieces of equipment. This
remarkable box of tricks measures both
noise figure and gain, but in using the
system, there are many snags. One has to
be very careful not to misinterpret the
indications, so we doubie checked many
of the gain figures with a Marconi 2019
generator and Racal computerised power
meter. Before launching into the results,
let’s look at what is meaningful in noise
figures and gain, and discuss their
relevance in a practical situation. May |
refer readers to the earlier parts of my ‘In
the Lab and the Shack’ series in the June
and July issues of this magazine.

Every amplifier generates noise in its
input stage, and this is amplified together
with any signals with as low a
background noise as possible. Noise
figure is expressed in dB, relative to the
noise that would be generated in a
resistance of the rated source impedance
at normal room temperature. An
amplifier which has a 3dB noise figure

Angus McKenzie G30SS

generates 3dB more noise than would be
generated by a 50ohm resistance at
normal temperature. ‘Normal’
temperature is often regarded as 290K
(Kelvin), whichis 27 degrees Centigrade.

Unfortunately, many advertisers of RF
preamplifiers etc. use the term noise
factor incorrectly by quoting it in dB.
Noise factor should just be a number, as it
is a ratio of the noise generated compared
with that from the 50 ohm source load. A
noise figure of 3dB would be a noise
factor of 2. 1

In practice, a noise figure better than
3dB implies that the amplifier is actually
adding less noise than the source
resistance, unless the latter is cooled
below room temperature.

Matters now get interesting, for many
people wonder why very low noise figure
preamplifiers show much more benefitfor
some uses than the improved noise figure
implies. 1f we consider a superbly
matched antenna of 50 ohmsimpedance,
with an almost loss-free cable to the
preamp, and the preamp itself has an

extremely good noise figure, well below
1dB, then almost all of the noise

generated in the system will be that of the
air and land at which the antenna is
pointing.

If you beam at the sun then the noise
will increase, but the sun’s contribution
will also be picked up on antenna side
lobes. This in effect means that with a
very good preamp, the system noise is
almost entirely that of the earth’s surface
temperature, plus any additional noise
created by atmosphernic effects and, of
course, general interference levels from
cars and varigus household devices.

Supposing we have a superbly made
6m solid dish which has a dipole at the
appropriate point connected to a super
preamp. If we beam the dish up in to the
sky in the middle of the night, the effective
source noise temperature becomes that of
the night sky, plus atmosphere noise. If
you beam at the Crab Nebula, an
extremely strong astronomical radio
source, you will notice that the noise
creeps up. Similarly, if you beam at a full
moon in the middle of the night, you will
notice the reflected noise caused by
sunlight on its surface. ~

If you sweep the dish across the sky,
you would see the noise rapidly bobbing
up and down as different stellar objects
come within the beam width. If you were
to use a noisy preamp, then the noise
variations would be much less.
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For normal terrestrial amateur radio
contacts, we are concerned with bearning
virtually at the horizon. On frequencies
below, say, 30MHz, the noise
contribution due to atmospheric effects
varies greatly from an equivalent 7dB
noise figure or so at the quietest moment
in the middle of the night, when no
ionospheric reflections are present, up to
the equivalent of 15 or 20dB noise figure.
This, in effect, means that unless you
want to work nearby mobiles, or fixed
stations by groundwave direct
propagation in the middle of the night,
you do not need a receiver system having
much better than around 10dB noise
figure below 30MHz. As frequency is
increased, the atmospheric noise
contribution etc. becomes lower and
lower, so that by 145MHz a 3dB noise
figure is useful, but going better than 2dB
will not give any significant improvement.
On 432MHz you won't get much
advantage with preamps better than
around 1dB but on 1296 MHz you need
as good a masthead preamp as you can
get, for there are virtually no atmospheric
effects in normal circumstances, and
ignition noise can almost be ignored.

If you are going to do moon bounce,
particularly during a new moon, or you
are interested in radio astronomy, you
can make use of a much better noise
figure, but only if you have a dish which
keeps out normal terrestrial noise.

Now let's look at the typical
performances in noise figure of average

VHF and UHF ‘black boxes’.

Black boxes

We would be lucky to see a Japanese
front end in such a box substantially
better than 5dB noise figure, and many
are as bad as 7dB. A Liner 2 that I once
measured was very deaf at around 10dB!
An Icom 251E with a Mutek front end,
will give a noise figure, remarkably, of
around 2dB. A Microwave Modules

preamp in front of almost any black box

will give a system noise figure of between-

1.5 and 2dB, although the preamp itself
has a noise figure of around 1.4dB. In
practice you will never see just a noise
figure of the preamp, since its amplified
front end noise has added to it the noise of
the normal receiver front end. No matter
how good the noise figure of the preamp

is, you must consider its gain. The lower
the gain, the less able the preamp will be
to overcome the noise of the mainrig. An
incredible preamp with 0.5dB noise
figure, and 10dB gain would give a
system noise figure of as high as 3dB
when feeding a black box with a 10.5dB

noise figure.

Most preamplifiers have between 8dB
and 20dB gain from input to output, but
alas, many transverters have a minimum
of 25dB gain and as much as 38dB,
which is grossly excessive. Looking at
preamps first, let's see what happens
when we add a preamp, taking a
Microwave Modules 2m RF sensed one
as an example, as it is a good one. It has
(typically) a 1.4dB noise figure and a gain
of say 15dB. Looking at a typical black
box, it might develop a uV RFIM
product from two off-frequency 1mV
carriers, due to radio frequency
intermodulation. If we add a preamp,
then the off-channel signals would
represent a level of say 5.5mV each, and

so an IM product would be developed
which was equivalent to around 180uV,
i.e. 45dB above that which would be
generated with the aerial connected
directly to the black box. The actual ratio
between the causatory carriers and the
IM products has degraded by 30dB,
within the black box front end, but the
original signals have increased by only
15dB (the preamp gain). A 180uV
product is a disaster, and even 1uV is
rather insufferable. What happens if we
have two signals, 15dB below 1mV (i.e.
180uV), each coming into the preamp?
The levels into the main rig are back to
1mV again, and so a 1uV IM product is
generated. The noise in the system
however, will have increased, on
average, by perhaps 12dB, because the
black box contributes more noisein terms
of signal to noise, so the preamp does
not increase the black box noise by as
much as you might think. The 1uV IP
is thus closer to noise and less harmful.
The overall result is that you will get a
degraded IM performance as soon as
you switch the preamp on, and if you
are inanarea suchas Greater London,
you will soon hear far more RFIM
products than you hear without the
preamp, unless your main rig is almost
bomb proof! For this reason, all
external preamps should be switchable
and not permanently installed, so that
you only need to switch them in when
it is absolutely essential. The gain
versus the bandwidth of the preamp is
also important, since a wide
bandwidth will amplify signals well
outside the band, and cause distress,
particularly to some of the poorer
black  boxes. Unfortunately,
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comparatively few preamps have a
very narrow bandwidth, and this
makes one wonder if a preamp is really
necessary. The point of issue here, in
my opinion, is that the rig itself should
be designed to have avery good noise
figure as well as a good IM
performance, and here lies the rub.
We also have to consider the two-tone
RFIM performance of the preamp
itself. Most preamps are far better
than the rigs following them, and the
only ones that have degraded the
system performance more than one
would expect by the gain/black box
combination, are some of the Dressler
GaAsFET models which have an
intercept point as poor as 20mV or so
at their input.

Transverter gains

If we measure the noise figures of
mnay HF rigsatsay 28MHz, we would
find that they are between 6dB and
10dB, although there are a few which
are much worse. Assuming the 20dB
figure, a transverter gain or only 20dB
will almost completely overcome the
HF rig’s noise figure, so why do so
many transverters have grossly
excessive gain? | am totally perplexed
as far as transverters down to 28MHz
are concerned, but if we consider 432

to 144MHz, or 1296 to 144MHz, we
can see the reason. Microwave
Modules transverters, jfor example,
are designed to work with low poer
inputs at their IF, typically from just
below 1mW to say, 500mW. Most
black boxes deliver from 1W to over
10W, so Microwave Modules supply
power attenuators to avoid
overloading the transverter. A 15dB
attenuator would cut 10W down to
around 300mW. This level is
managebale, but the received oujtput
manageable, but the received output
signal from the transverter is also
attenuated by the same amount, so
thata 35dB gain transverter in effect, is
reduced to a 20dB one. The use of
such power attenuators may reduce
aggro in installation, but is a very
crude way of getting round the
problem, and the transverter mixer is
having to work much harder than it
otherwise would if it had to give 15dB
less output. When you use a
transverter with a preamp as well, then
you could get as much as50dB gain in
front of the HF rig, which is
ridiculous, so you then stuff in a20dB
attenuator to cut it down. Even when
you do this, you may find an S9
indication on your HF rig’s S-meter,
which is equivalent to perhaps only
1uV, so all your visual S-meters
reports are uneblievably generous!

Jus lock at the S-meter
indicated level on noise - you may find
it as high as $4!

Just have a

Noise matching and
alignment

Although a preamp or black box
should be aligned to give optimum
performance, usually from a 50 ohm
source, its input impedance at the
centre of the band is usually much
higher than 50 ohms, possibly as high
as 1000 in some cases. The input
trimmers etc. have to be aligned to give
the best possible signal-to-noise ratio,
and very frequently this is far from
maximum power gain. For this
reason, if you try adjustments of front
ends, you should never adjust inputs
for maximum S-meter reading froman
inputsignal. You may win a dB or two
of signal to noise ratio if youadjust for
best noise figure, and so what is the
best way of doing this? A weak FM
signal, when detected, is subject to a
greater audio signal-to-noise change
than the RF one, a 1dB improvement
(in noise figure) to a signal at around
the 12dB SINAD point giving up to
2dB audio improvement. | therefore
suggest that if you really have to tune
the front end, then do this on an FM
signal by adjusting the trimmers for
the optimum audible signal to noise. If
you adjust for the point on each
trimmer mid way between the points at
which the signal-to-noise ratio begins
to deteriorate, you won’t be far out. If,
however, there is a lot of band noise
present, then it is essential to putina
20dB or so attenuator right on the
input to the frontend. This will make
it easier to hear the improvement of
the front end itself, and prevent band
noise masking front end noise in a
good preamp. Once you have done
this, you can then adjust the front end
output trimmers for optimum gain
and bandwidth. After this, you may
get a small improvement in system
noise figure by re-tweaking the front
end trimmer again. Some preamps
and transverters that | have checked
have been badly adjusted, and front ends
do seem to drift a bit after a year or two. |
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strongly advise you not to attempt
tweaking unless you have a circuit
diagram available as you could disturb
some other part of the circuit which may
be very difficult to put back without much
test equipment.

Preamplifier
measurements

We decided to measure as many
preamps as we could on bands up to
23cm, so not only did we look many of
my own, but also SSB Products.
Microwave Modules and H. Lexton
(agents for Dressler) submitted
various models for testing. Great care
was taken to use the Hewlett Packard
system precisely in accordance with
their instructions, and we managed to
avoid many pitfalls. We spent many
hours getting to know the system, and

finding ways of assessing the figures"

accurately, and while HP claim an
accuracy of 0.1dB, I would prefer the
figures to be regarded as +/0.25dB or
so, because of matching problems. We
used filters wherever necessary to
restrict the noise bandwidth if this was
a problem.

We first had a look at a
Microwave Modules 28MHz preamp
which is intended to hot up deaf
receivers on that band. My model,
which | have had for some years, is not
RF sensed, and contains two outputs,
the lower gain one having around
15dB measured gain, while the higher
gain is considerably greater. The 15dB
output port is the one that should
normally be used, unless your receiver
is in very desperate need of an
enormous deaf aid! The amplifier has
always worked well, and as usual
requires 12V DC powering. The noise
figure was excellent, making itsuitable
for specialised applications, including
immediately after a ring mixer, for
example.

Around two years ago, Microwave
Modules supplied me with an' RF
sensed 4m preamp having rather high
gain, but a superb noise figure which s
good enough for every reasonable
application. This really can hotup the
deafest of converters or transverters. |
have been using it mainly to improve
the rejection of out of bandsignals into
my 4m MM transverter, and here lies
an amusing tale which I am happy to
admit. But please don’t tease me too
much about it!

At some time | must have had a
lightning strike which had blown up
the transverter front end, but | had not
noticed 1t because of the preamp,
(presuambly bypassed at the time of
the strike). The transverter then had
an overall noise figure of 16dB,
with not too much gain! The system
noise figure, though, was around
4.5dB with the preamp in front. [ am
so sorry that | have been mean on4m
reports in the last two years, but after
Myles, G4RCE, had put a new RF
transistor in, | was delighted to see a
dramatic tmprovement! In practice,
now | only need the preamp to reduce
bandwidth, it giving only a marginal
improvement to signal-to-noise ratio.

My own Microwave Modules
MMA144V came out at1.4dB, having
a gain at band centre which is higher
than more recent samples. Before we
adjusted it though, it had had a noise
figure which was rather worse as a
result of my previous inept tweaking
around two years ago! Please note in
the table that several models were
measured before and after adjustment,
the latter being designated by the
suffix “a”. | highly recommend this
preamp as it is switchable. My own
model has much too short a hold time
so it keeps dropping out on SSB.
Furthermore, until fairly recently, |
they required a watt or so to hold them
on transmit, but Microwave Modules
have recently greatly improved the
sensitivity of thgeir VOX sensing, as
well as providing a pot inside to adjust

the hold time, which is a great
improvement. All  Microwave
Modules preamps are normally

supplied with 50 ohm BNC input and
output sockets.

Dressler GaAsFET

We had a look at two Dressler
preamplifiers, the VV2000 and 2005
models. The former incorporates a
GaAsFET and is housed in a
substantial metal box designed for
masthead mounting. Very heavy duty
bolts and clamps allow it to be
mounted on a thick scaffold pole.
Input and output connecters are 50
ohm N types. Whilst this model had a
very good noise figure, it had perhaps
too much gain for top quality
installations. the main problem 1
found with both models was that. the
input RF intercept point is very poor
indeed by comparison with other hot
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preamps. GaAs FETS are in fact not
the linear devices that some people
imagine them to be, although this
problem can be overcome. This model
relies on being activated for receive by
the presence of 13V DC positive up the
inner of the coaxial cable connecting
the preamp/aerial to the shack
installation. There is a Dressler 13V
in-line power supply availbale, with
connections for 13V DC input, aPTT
line, a DC-volts-to-activate line, and
an output line to operate a linear
amplifier relay when this is safe, i.e.
when the 13V DC is well and truly off
the co-ax and the preamp relays have
gone over to transmit. Dressler’s200S
model is very similar but it does not
employ such a good FET device. The
200S Toffers the capability of RF
sensing as well as 13V DC switching on
the co-ax line. 1 have the same
reservations concerning the input RF
intercept point as for the 2000, so |
cannot recommend this model. There
are, of course, separate connections

for the 13V DC supply when the

preamp is used with RF sensing.

For some years, | have had lurking
around the shack, quite a good little
preamp with RF sensing, the Lunar
PAT144R.  Although fitted with
S0239 sockets for input and output, (1
don't really approve of these on VHF
let alone UHF), it actually offers an
extremely good performance,
althought he gain is rather low. The
noise figure is very good, and it can
hot up a black box very well without
very seriously degrading RFIM. The
13V DC input is on a phono socket,

and there is a bypass switch. It is not
really suitable for masthead mounting.

f you see one around, new or
secondhand, | can recommend
purchase strongly.

SSB Products, available from Piper
Communications, offer a very wide
range of extremely good preamps for
2m, 70cm and 23cm. Various models
are available either for masthead
mounting including relays, or for in-
line mounting into the receive leads
without relays. They all require
around 13V DC powering, and an in.
line 13V supply is available with N type
sockets. It has connections for 13V DC
input, PTT line input, linear amplifier
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relay, this last having the usual time
delay to switch on the linear after the
relays have gone over to TX. The
through-line masthead versions are
mounted in boxes almost identical to
the Dressler ones. The SSB Products
ones also use N type sockets. The
MV144G employs a GaAsFET, and
gave a remarkable noise figure, quitea
high gain. There was no time to
measure the RF intercept point on
these preamps, unfortunately, but they
should be better than the Dresslers.
Another older version using a more
normal device in the through-line type
box, requiring 13V DC powering on
the coax inner, typically gives 1dB
noise figure after very careful
adjustment, being rather better than
its spec. | have used one of these for
years and it has worked extremely well
giving me no trouble at all, although
the noise figure. is probably better than
I actually need. These preamps
typically draw around 150mA
including the relay current. They can
also take an extremely high RF power
through them on TX.

We looked at quite a number of
70cm preamps, and one of the more
interesting ones was the Lunar
PAEA32. The noise figure is
reasonably good, considering the
device is not a GaAsFET, but the
SMA input and output sockets are
rather tiresome, since plugs are
expensive and difficult to come by. It
has quite a useful gain, but its main
problem is that its bandwidth is far too
wide, and you may have interference
problems since it amplifies band 4 TV
as well! It requires 13V powering and
does not include any bypass relays.

It was originally designed for
moonbounce work, and is probably
not available now as it has been
superceded. Unless you can buy one
secondhand fairly cheaply, 1 don’t
really recommend it.

432 MHz

We had a look at two different
preamp sections with Microwave
Modules linears. The preamp in the
MML 432/30-L. had a reasonable
noise figure, and not too much gain,
and worked very well. You can
certainly use the preamp in line
without too much trouble in most
situations. The preamp in the
MMLA432 /50 did not have sucha good
effective noise figure, and the gain was
slightly lower. | would have expected a
rather better performance for noise
figure, but 1 believe Microwave
Modules should be improving matters
shortly.

The SSB Products SV700 had a
reasonable noise figure, but the gain
was far too high, and so RFIM
problems could become apparent.
The DX432 on the other hand, had an
incredibly good noise figure for
432MHz, as good as | have ever
measured on this band, and the gain
was only slightly excessive. If you
want something really hot for
moonbounce work, then this could be
a good choice. | feel itis too good for
normal use though, as it is very costly.
The DX432S was only marginally
inferior on noise figure, and thus
superb, but the gain was still rather on

the high side. It would be another
good choice for moonbounce work
though, particularly when the aerial is
pointing up to the sky, thus avoiding
serious RFIM problems. For normal
use, | can highly recommend the
MV432 as it has an excellent noise
figure, as good as you would ever need
for terrestrial contacts, whilst having
about the right gain for agood system.
I have been using an SSB Products
masthead preamp for some years, and
it has always performed superbly well.
It has enabled me to pick up extremely
weak DX signals, and | have not
normally experienced RFIM problems
unless G3JXN and | happen to be

beaming at one another!

SSB Products also make 23cm
preamps, and they have now
introduced a masthead one with
extremely good performance,
including relays. The DX1296 had an
extremely good noise figure for the
band, but the gain was rather low
unfortunately (we need much more
gain on this band to overcome cable
losses). The DX1296S  was
significantly better both on noise
figure (excellent), and gain, about
right in a very good installation. A
masthead preamp on 23cm makes all
the difference in the world, and I
achieved around a 9dB improvement
when | first put one in, allowing me to
hear beacons under normal
circumstances which were inaudible
before, other than in tropo ducts etc.
The MV1296 had a useful noise figure,
again very good for 23cm, but the gain

was on the low side, despite us
attempting to improve it with
considerable tweaking. GaAs FET
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‘Table 1 Laboratory tests
NB(a) = after accurate setting up

1. 144 MHz Pre-amplifiers

Gain (dB) Noise figure (dB)
Pre-amp 144MHz 145MHz 146MHz 144MHz 145MHz 146MH:z
Microwave Modules
MML144/100S 13.9 13.7 13.6 2.3 1.9 1.9
Dressler
VV2000 GaAs 15.1 15.4 15.1 1.1 09 0.8
Dressler
VV2000 GaAs(a) 15.6 15.6 15.0 0.7 0.6 0.6
Microwave Modules
MMA144V 17.8 18.0 18.2 2.2 2.0 1.8
Microwave Modules
MMA144V(a) 17.5 17.2 16.9 1.4 14 1.4
Lunar
PAT144R 8.1 8.4 8.6 14 1.2 1.3
SSB Products
MV 144G 20.0 19.6 19.1 04 0.45 0.5
2. Noise figure and gain of transverters/converters
Measurement in middle of band
. N ) Noi
Model Gain (dB)\ Noise figure (dB) Model Gain (dB) ﬁ;‘l"S: (dB)
Microwave Modules Microwave Modules
MMT70/28 16.9 2.8 MMC435/600 34.7 2.1
Microwave Modules Microwave Modules
MMT?70/28 (a) 18.8 2.5 MMT144/28 25.5 2.2
SSB Products Microwave Modules (new model)
432/144 29.9 2.2 MMT432/28 34.5 2.6
Microwave Modules (old model) Microwave Modules (early version)
MMT432/28 28 48 MMT1296/144 37.6 4.7
3. 70&28MHz Preamps
Model Gain (dB) _Noise figure (dB)  Model Gain (dB) 21::;2 (dB)
Microwave Modules Microwave Modules
MMA28 24.4 1.7 MMAT70 20.1 1.2
4. 432MHz Preamps
Model Gain (dB) Noise figure (dB)  Model Gain (dB) Noise
. figure (dB)
Microwave Modules 4
MML432/30.-L 11.9 24 SSB Products
. DX432 LU 0.5
Microwave Modules SSB Prod
MML432/50 10.9 29 roducts
DX432S 19.4 0.6
B, 16.2 14 SSB Product
PAE432 . % roducts
11.8 0.9
SSB Products , MV432
SV700 21.2 2.0
5. 1296 MHz Preamps
. N . Noise
Model Gain (dB) Noise figure (dB) ~ Model Gain (dB)  figyre (dB)
SSB Products SSB Products
DX1296 12.6 1.2 MV 1296 12.7 1.3
SSB Products
DX1296S5 15.9 09
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on 23cm should give a gain of at least
15dB in a really well optimised circuit
and this is the sort of gain that is
needed in an average high quality
installation.

Mutek

Mutek also make some excellent
products, and Chris Bartram pointed
out to me that in his case, he uses
negative feedback around  his
GaAsFET preamps to reduce
distortion, and optimise gain. By
doing this he claims much better input
intércept points than many other
manufacturers achieve with these
devices. We took a brieflook at one of
his 2m preamps, incorporating a
GaAsFET, and despite the fact that
Chris explained that the device was a
substandard one, which he had
rejected for normal production, the
2m preamp still had a superb noise
figure, slightly better than 1dB, with
the gain well optimised at 13.5dB, and
with an RF input intercept point as
high as +7dBm, 27dB better than that
of the Dresslers, which perhaps puts
matters into perspective.

My own 70MHz/28MH:
transverter, after we put in a new front
end, and after careful adjustment, had a
slightly worse noise figure than the2m
version, although very good for the
purpose, as you don’t really need any
better on this band. Putting the very
hot preamp in front makes almost no
improvement. which is what matters.
The gain is exactly right. I would have
liked a higher Q coupling between the

ront end and the mixer though. Even
so, the transverter works very well,
although I do get one or two sproggs
coming in, developed by local
oscillator harmonics beating with out
of band signals. The MM transverters
are normally supplied with BNCs for
the low levels, and either BNC, S0239
or N type sockets (dependent on
frequency) for the transmit outputs.

Several of their transverters can be
supplied with any of these sockets to
order. My MMTI144/28 transverter
was supplied, surprisingly, with
S0 ’239S but this did not seem to affect
its excellent overall performance. The
noise figure is very good for a
transverter, and the gain is only
slightly on the high side. Although I
am not reviewing the transmit side, itis
worth mentioning that this recently
acquired model is very clean indeed on
transmit, particularly at lower levels,
and my Dressler linear only requires
1.5W for full output,.a combination
which is clean. MM use a 5-pin DIN
socket for 13V DC, and PTT
operation, changeover being
instantaneous. These transverters are
normally wired up such that the TX
output socket is normally also RX
input, but a separate socket is fitted,
but not wired up, in case you want to
separate TX from RX. The28 MHz IF
input is also the receive output in RF
sensed models, a separate output being
available in parallel with the receive
converter output. All the MM
products are supplied in diecast boxes,
and are very easy to install.
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The MMT432/28 MHz transverter
has an acceptable noise figure for the
band, but you will need a masthead
preamp to obtain a significant
improvement in the system noise,
particularly if you have much cable
loss. The input to output gain on RX is
in my opinion, too high, and | would
have much preferred some 10dB less
mixer gain, which could improve
RFIM performance. As it stands, |
usually switch in a20dB attenuator on
my receiver. We hada quick lookatan

SSB  Products 432/144MHz
transverter which was amazingly
compact, again with BNCs
throughout. The noise figure was

better than that of the MM, and the
gain somewhat less, which is welcome,
but note that the TX output power is
very limited. SSB Products cansupply
small transistor linears to work with
the transverter to establish typical
power levels necessary to drive high
power linears.

would wuse it with a

The Angns
Mckenzie
Report

We had a look at a Microwave
Modules TV RX converter from435 to
600 MHz. This had an extremely good
noise figure for a converter, but once
more the gain was very high,
presumably designed to work with
even the deafest of TV sets! | have
used this for amateur television, and it
has worked very well, although of
course you can’t use it properly for
monitoring your own transmissions,
as the input blocks with a very high
leakage power. This is one of those
problems which will beset almost any
TV converter though, and the best way
to monitor is to sniff and rectify the
transmitted waveform and feed the

results to a proper video input
monitor.

Microwave
Modules
Transverters

I am still using a very early

MM1296 /144MHz transverter, which
has always worked extremely well. Its
noise figure, though, measured out
rather poor, and the overall gain is
almost astronomical, since most users
power
attenuator/black box combination. |
would have preferred very much lower
gain though, as would those who take
the band seriously by using masthead
preamps. Perhaps MM should make a
model with much lower gain when
external preamps are in use to improve
RFIM. Very  recently, the
manufacturers have updated this
model in two significant ways; the
transmit output power is now specified
as at least 2W instead of around
1.25W, and the receive section now
incorporated a GaAsFET. MM
specify the overall transverter RX
noise figure as better than 2dB, which
would be really excellent. I believe the
gain is still in the same ballpark
though, which might he unfortunate.
It is only fair to point out that you
will need the gain if you put the
transverter itself at the masthead,
being content with 2W at the antenna,
with an average downlead, power
attenuator and average black box,
with its inevitable poor noise figure. |
highly recommend this transverter on
a band which is rapidly gaining
popularity.
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Conclusions

I hope you will understand that I
have put in many products that | have
only had time to measure briefly for
the listed parameters, as this bulk
review is intended to show the
importance of gain and noise figure in
the context of various band
operations. A few of the models may
not be available new, but are
frequently advertised secondhand,
and so | hope you will find all the
comments helpful. Perhaps the most
important point of all about this
survey, is that you should have a
preamp which you can switch out of
circuit when RFIM problems show up.
I would like to thank Myles Capstick
GARCE, and Simon Roberts GRUQX
who helped me with all the
measurements, and SSB Products,
Microwave Modules, Mutek and H.
Lexton for loaning me various
products, and answering so many
queries on the telephone.

Above: Microwave modules 432MHz transverter. Bottom of page: Lunar
preamplifier.
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Amazing! Now we're getting
answers as well as questions in
the letters to this august(ish)
page. Paul Kennedy,
{ G4DVQ, sheds light on a
matter we raised in the July
issue about the ship-to-shore
traffic on 80m. (Fishfones to
you and me.)

If you remember we were
wondering why the ship-to-
shore stuff is on Upper
Sideband (USB) whereas 80m
amateurs are on LSB. Well
the answer is - why not? It’s
just a convention that’s grown
and stuck. There’s nothing
technically special about

sideband.

Paul Kennedy says that “all
QRJ’s within the civil maritime
MF/HF bands 160m to 11m
(1.6 - 25MHz) use USB,
(H3E, R3E or J3E), thisbeing
a world adopted standard.

“The only LSB usage | know
of, within the maritime band, is
the ISB (Independent
Sideband) transmission that

normally takes place on the
80 metre band. The USB

For the short wave listener

component again being
utilised for telephony whilst the
LSB component is used for

RTTY.

“ISB systems are normally
used by a group of oil
rigs/platforms giving each
rig/platform a dedicated telex

channel and a shared
telephony channel.

‘““Certainly all marine
transmitters that 1 have

worked with have only a USB
(H3E, R3E or J3E) capability
for QRJ’s and only a few
marine receivers | have used
have been capatle of receiving

both ISB and USB”

Thanks to Tony Howard
for the next letter off the pile.
He comes up with a number of
interesting suggestions, and
none of them are in the least bit
rude. “How about an
affordable (i.e. around a
tenner, because my gafferis as
stingy as yours) 50MHz to

(say) 28MHz converter. And
a 144 to 28 one for that
matter.”

Special request

Well, Tony, we’ve taken up
your idea and will be printing a
design for one (50 to 28MHz)
probably in the next issue.
What's more, therell be
ready-made printed circuit
boards and kits of parts
available for those who want
them.

Tony has also been inspired
by John Heys’ series on wire
aerials and has been
experimenting. “The fruits of
these labours should be going
up in semi-permanent form
soon, once | have removed the
tangled mess from the rose
bushes!”

Tony also has a moan
about the printing mistakes.

Don’t we all. Hopefully that
problem will be largely solved
now we've got a full time

editor.

An interesting letter, whose
writer had better stay
anonymous, grumbles that we
have had “... a couple of
nebulous articles of general
walfle about SWLing, all very
interesting, but very little
help.” Ouch. )

Mother-in- ‘
Law’s rolling
pin '

T

The writer then goes into
general waffle about his days
on illegal CB, and seems to be
more or less frothing at the
mouth near the end where he
says “If I've raised the heckles
of you Home Office officials
and pirate haters, don'’t try to
get me at the above address,
or youll have Mother-in-
Law’s rolling pin to contend
with, and she’s a Russian
hammer thrower!”

the

will be take

n
SWL ‘?agﬁ"s shack. He ha”g’ eed

t mor here 1 . r ban
from nex ears: ar cing 3
M revor Morget Feming for oVer5x 60 receiver, i he is
' ith a
rted 1 h
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South Midlands

* FREE FINANCE 2 YEAR GUARANTEE

BRANCHES AT SOUTHAMPTON, LEEDS, CHESTERFIELD,

If not, then we have the transceivers, linears
Pre-amps, transverters, converters, antennas,
rotators, coaxial feeders etc., to get you on the
air and work D.X. that would envy even HF

operators.

TRANSCEIVERS

FT726R Transceiver ¢/w 2M
430/726 70CM Module
SAT726 Full duplex module
FT780R 70CM All mode 10W
FT480R 2M All mode 10W
FT790R 70CM All mode tW
FT290R 2M Ail mode 2.5W

LINEAR AMPLIFIERS

FL7010 70CM 1W to 10W o/p
MML432/30L  70CM 1 or 3W to 30W
MML432/50 70CM 10W to 50w
MML432/100 70CM 10W to 100W
MML1296/10W 23CM 1W to 10W

COAXIAL FEEDERS

P/Metre

25 Metres

50 Metres
LDF2/50 Andrews helifax p/m
LDF4/50 Andrews helitax p/m

Carriage on coaxial cables £2.50 for up to 2

over 25M £3.20

AUTHOMSED
; %ll 37

YAESU

TRANSVERTERS,
CONVERTERS AND
PREAMPS

FTV70R Transverter c/w 2M £ 99.00

FTV107R Transverter c/w 2M £ 89.00

FTVI01R Transverter c/w 2M £139.00

4327V 70CM Module for above £214-65

MMT432/28S Transverter 432-436 MHz £159.95

MMT432/144S Transverter 432-436 MHz £184.00

MMC144/28  Convertor 2M down to 10M £ 29.90

£675.00 | MMCa32/28 Convertor 70CM down 1o 10M £ 37.90
) MMC432/144S Convertor 70CM down to 2M £ 37.90

?gg-gg MMX1268/144 1268 MH2 1 ‘(::onver':ord W £135.00
g MMA14ay M Preamp switche £ 34.9

£399.00 £ 31NAT44S  2M Preamp RF switched ¢ 3710| ROTATORS

£399.00 5 NA144U  2M Preamp unswitched £ 22.40 | KR400 Meter controller

£299.00 ¥ S{NAT44UB  2M Unboxed (144U) £ 13.70 | KR40ORC Round controller

£249.00 ¥ GBFA144E 2M Gas'et masthead preamp £129.90 | Kre0ORC Round controller

SLNA145SB  FT290R Preamp £ 27.40 | AR40 CDE

TLNA432S 70CM switched preamp £7490 | cpas Meter controlier

TLNA432U Unswitched (4328S) £ 29.00 | HAMIV Meter controtler

GLNA432U 70CM Gasfet unswitched T.BA | KCO38 KR400/600 Lower bracket

KR500 Elevation rotator £112.127

*  Rotators coulid be used with a home computer
MML432/30-L for automatic tracking of satellite.

ANTENNAS

5XY/2M 2M 5 Ele crossed
8XY/2M 2M 8 Ele crossed
10XY/2M 2M 10 Ele crossed
PMH2/C 2M Circular harness
8XY/70 70CM 8 Ele crossed
12XY/70 70CM12 Ele crossed
MBM48/70 70CM48 Ele multibeam
PMB18/70 70CM18 Ele parabeam

mImmmmnnm
[AX4, P9 B
BERE0s03

Carriage on antennas

Frequency range 160-10m Tx general coverage RX, 10Hz VFO steps and 500 KHz band steps

Modes, USB, LSB, CW, AM, FM all as standard.

:“ov':r/‘e"r1 output 100W SSB, CW, FM 25W carrier AM, 3rd order products - 40dB at 100W on
4 r3

Dynamic range better than 100dB CW(N) at 14 MHz

Frequency stabiiity better than : 10pppm after warm up.

Dual VFO’s and 8 memories with VFO/memory transfer feature allowing more flexible split

frequency operation.

Programmable memory scanning with scanstop threshold adjustable with the RF Gain

control. All accessories installed Including AM, FM, Marker, Speach processor, shift filters,

600Hz CW filter and-keyer.

Nevlv heatsink design and ducted cooling system allow 100W ©o/p at 100% transmitter duty

cycle.

Selectable semi break-in or full break-in and built inYambic keyer with dot-dash memory.

Three microprocessors control most of the switching and adjusting functions normally

done by hand and on optional CAT interface unit allow further operating flexibility with an

FT757GX external computer.

(
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Only authorised Yaesu dealers have direct contact with the factory inJapan, and only ]
if you buy your radio from an authorised dealer can you be assured of spares and
service back-up. So BEWARE of grey importers who offer sets a few pounds cheaper,

they may not be around if your set goes wrong!

X
>

E SMC SERVICE

Free Securicor dellvery on major equipment. On many regular priced items SMC offers. Importer warranty on Yaesu Musen products.
Access and Barclaycard over the phone. Free Finance (on Involce balance over £120) Ably staffed and equipped Service Department.
Biggest branch agent and dealer network. 20% down and the balance over 6 months or 50% down Daily contact with the Yaesu Musen factory.

Securicor ‘B* Service contract at £4.49
Biggest stocklst of amateur equipment.

and the batance over a year. Tens of thousands of spares and test equipment.
You pay no more than the cash price! Twenty-five years of professional experience.

* FREE FINANCE GUARANTEE J

\
HEAD OFFICE S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON $O4 4DP, ENGLAND.
& MAIL ORDER  Tel: Totton (0703) 867333  Telex: 477351 SMCOMM G, Telegram: “Aeriel” Southampton
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'SMC NEW LOW YAESU PRICES

XF8.9HC CW Fliter 600Hz 26.05 FBA3 Charging sleeve {for
XFBOHCN  CW Filter 300Hz 26.05 FT207 acc) 535
- XFB.9GA AM Filter 6KHz 26.05 NCSCSlow charger 8.00
. FL2100Z Linear amplifier 1200W+ NC7C Base Master 30.65
. (PIP) 475.00 NC8C Quick charge and PSU 50.60
s ; . MMB10 Mobile bracket 6.90
Fr707 T'?;;if"(‘;z; RO e 8 FRG7700  Receiver 0.15-3.0 MHz
: . : AM/CW/SSB/FM 335.00
e L FRG7700M  Raceiver c/w 12 channel
/ . ’ memory 389.00
R el e S DCRG7700 DG modification kit 115
FTONE Transceiver General FV707DM Dig?tal VFO 170:00 MEMG7700 Memory option ) 93.90
Coverage 1395.00 FC707 Antenna Tuner 85.00 FRT7700 Antenna tuner/switch 42.55
KEYT901  Curtis Keyer 26.85 FTVI07R  Transvertor c/w 2m 99.00 ERETI00  IAGelEntenga TE
e DS RerkiCaple 960 FRB707  Relay switching box 15.35 27 U e
RAMT1 Non volatile mem.board 13.05 FT726R(2) Multimode multiband FRV7700A Convertor 118-130, 130- —
FMUT1 FM unit 39.85 c/w 2m 675.00 140. 140-150 MHz 8.9
XF89KCN 300 Hz CW filter 17.25 FT726R Main frame only 550.00 FRV7700B  Convertor 118-130, 140- gt
XF89KC 600 Hz CW filter 17.25 50/726 6m module 170.00 150, 50-59 MHz 4.70
XFBOKA 6 KHz AM filter 17.25 21/24/28  HF module for 15m, 12m ERVAZ00E.  (Gonyenior J80L1 S0mTS02
XF10.7KC 800 Hz CW filter 11.90 and 10m 180.00 160, 160-170 MHz i3=15
FT980 Transceiver Gerneral 144/726 2m module 135.00 FRV7700D  Convertor 118-130, 140-
2overageliix 430/726  70cm module 230,00 120 [O0MLlz £0°90
Amateur Tx 1150.00 SAT726 Full duplex module 90.00 FRV7700E  Convertor 140-150, 150-
SR80 External speaker 54.80 XF455MC  600Hz CW filter 39.85 JEDgESIEID l-E: Y
SPY8OP Ex. speaker phone patch 69.75 FT230R Transceiver 2m FM 25W  233.00 FRV7700F  Convertor 150-160, 160-
FT102 Transceiver 9 band FT730R Transceiver 70cm 170. 118-130 MHz 83.95
multimode 685.00 FM 10W 259.00 YMz21 Hand 600. 4 pin noise
SP102 Speaker with audio filter ~ 49.05 FT690R Transceiver 6m 2.5W cancel 1270
SP102P Speaker and phone patch  69.00 multimode 239.00 YM24A Hand 2K. 6 pin min,
FV102DM  Synthesizer scanning VFO  230.00 FT290R Transceiver 2m 2.5W speaker/mic, 18.40
FC102 Antenna coupler 1.2KW multimode 249.00 YM35 Hand 600, 8 pin scan 15.35
PEP 200.00 FT790R Transceiver 70cm 1W YM36 Hand 600, 8 pin noisecanc 14.95
AMFMUT102 AM/FM unlit option 46.00 multimode 299.00 YM37 Hand 600, 8 pin . 7.30
FAS14R 4 way antenna selector 39.10 SMC2.2C Nicad cell, 2.2 A/hr YM38 Stand 600/50K. 8 pin scan  27.20
XF82GA 6 KHz AM fiiter 18.80 ‘C size 2.70 zm:g :a:g ggg ; zlln scancon. 10.75
XF82HSN 1.8 KHz narrow SSB filter 18.80 . a 3 in
XF82HC 600 HZ CW filter 18.80 picEC Sowcharger {220mA) 880 speaker/mic 16.85
XF82HCN 300 Hz CW filter narrow 18.80 CSC1A Soft carrying case 3.85 YE7A Hand 600, 4 pin 7.65
17 CH S0 R CU Ty 44.85 YHA15  Flexible helical antenna  5.00 NEISS iy et
XF455CN 270 Hz CW filter narrow  44.85 FL2010 Linear amplifier 2m 10W  59.00 YD844A  -Stand 600/50K 4 pin 2685
g "iageaaieiolsantmutis FL7010 Linear amplifier 70cm  91.00 o Ll T .00, (e e
multimode 459.00 FT6B0R  Multimode transceiver 6m 349.00 MDyBEI  [Desklsdodejginiecan Sl
IS Transcefver 9 band mobile FT480R  Multimode transcelver 2m 399.00 i Ll O ) L
10 watts 399.00 FT780R Multimode transceiver FSP2 Mobite speaker 4 ohms 11.15
MRKT77 Calibration marker unit 70em 38900 YH55 Helzdp;ones padded -
option 9.60 1 /w 1.6 MHz shif ! W , . :
U7 FM Board option 25.30 E;ggiR ¢ ;sz?rnsjpply EnitHz i 32283 YH77 Headphones lightweight
FP700 External power supp/spk  110.00 SC1 Station console 138.00 _'°W z . 995
RE00 Antenna tuner 85.00 FL2050 Linear amplifier S0W 11500 YHI Lighteelghtymobite
XFBOKC 600 Hz CW filter 17.25 FT720RV  Transceivers:2m 10W FM 199,00 . hisel/boomMmic; 1380
FT302DM  Transcelver 9 band FT720RVH  Transceiver 2m 25W FM  209.00 SB1 PTT switch box for
multimode 885.00 FT720RU  Transceiver 70cms FT208/FT708 14.95
FT902DE 902 DM less invertor, 10W FM 229.00 sB2 PTT switch box for e
memory & FM 790.00 FT720R Control head 100.00 FT290/FT790 12.65
FT902D 902 DM less invertor, 720RV Deck only 2m 10W 100.00 sSB3 PTT switch box for FT202  13.80
memory & keyer 800.00 720RVH Deck only 2m 25W 110.00 FP4 12V power supply 4 amps ~ 44.45
FMUZ01 FM Module 28.00 720RU Deck only 70cms 10W 130.00 QTR24D World time clock quartz 31.45
KEYT801 Curtis Keyer 26.85 72 Switching box 39.00 FF501DX Low pass filter 2570
MEMTS01  Memory unit 87.90 E72S Cable 2m long 10.00 YP150Z Terminated Wattmeter
DCT801  Invertor (from 12VDC)  46.75 EreL Cavle 4m long 1500 ENIEORIRSD 9200
n
XF89GF 12 KHz crystal filter FM 26.05 FI208R T’ggsg,?,ver HEgNg 199.00 e
FTV901R Transvertor ¢/w 2M 139.00 FT708R Transceiver Handheld & & i
50TV 6m transvertor module 79.75 1W 70cms 209.00 e
70TV 4m transvertor module 84.70 FNB2 Nicad Battery Pack 19.95 ot A
144TV 2m transvertor module 109.65 FBA2 Battery pack sleeve - I 5
430TV 70cms transvertor module 214.65 (tits FNB2) 305 e

YAESU FTV107R TRANSVERTER c/w 2m £89.00 FV101DM VFO £119.0
SPECIAL FTV901R TRANSVERTER c/w 2m £139.00 FV901DM VFO £119.00

OFFERS - FTV707R TRANSVERTER c/w 2m £99.00 FT227R £149.00 —
DMS 107 DMS UNIT for FT107 £69.00 FP107 PSU £79.00

LEEDS CHESTERFIELD BUCKLEY STOKE GRIMSBY JERSEY B EDINBURGH
SMC (Leeds) SMC (Jack Tweedy) Ltd sMC (TMP) SMC (Stoke) SMC (Giimsby) SMCSE.Ieysey) ;‘ R SI\DAC SgothOmnw
257 Otley Road 102 High Street Unit 27 Pinfold Lane 76 High Street 247A Freeman Street 1 Belmont Gardens £ A 23 Morton Street
Leeds 16. Yorkshire  New Whittington Chesterfield  Buckley. Clywd Talke Pits. Stoke Grimsby. Lincs St. Heller, Jersey N Edinburgh EH15 2HN
Leeds (0532) 782326 Chesterfield (0246) 453340 Buckley (0244) 549563 Kidsgrove (07816) 72644 Grimsby (0472) 59388  Jersey {0534) 77067 b C Tel: 031-657 2430
9-5.30 Mon-Sat 9-5.00 Tues-Sat 9.30-5.30 Tues-Sat 9-5.30 Tues-Sat 9.30-5.30 Mon-Sat 10-7.00 Mon-Sat o H 10-5 Tues-Fri 9-4 Sat

N Bn Swaro! BSR40 S’gC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES
ea ohn { ) ay Bangor John G13KDR  (0247) 55162
(0639) 2942 Eve  Tandragee  Mervyn Gi3awwy ((0762)) 840656 SISRiNe Aileiew (03843) 72632
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The 1.8 to 2.0MHz Amateur band (160
metres) fondly called “top band™ or “one
sixty” by its faithful inhabitants might
also be called “the forgotten band”.

In the 1960s it began to disappear
from the bandswitches of commercial
equipment and a good many transceivers
and amateur band receivers do not
include the band. There it sits. just off the
end of the medium wave spectrum,
under-used by amateurs in general but
beloved by its devotees.

In many ways top band is amateur
radio’s strongest link with its past. They
were brave amateurs who ventured up
onto the band, from the crowded 200
metre range, that began the march into
the short wave spectrum. It's hard to
believe now that most of the important
engineers of the early 1900s thought that
the efficiency of radio wavesincreased as
frequency decreased.

In the 50s, top band carried most of the
local amateur traffic on AM but now most
of that has gone VHF. However, there is
still a good collection of amateurs who
enjoy the challenge of 160m. It is a band
of real challenge for DX working and a
friendly band for local chats both on
phone and CW. In fact it has also been
called “the gentleman’s band".

Not got it on your transceiver or
receiver? Never mind; here’s a simple
little circuit that will at least enable you to
receive the band. This is a simple receiver
converter that can be built very cheaply
or from junk.

Block diagram

Fig 1 shows a block diagram of the
converter. The problem is that we wish to
receive 1.8 to 2.0MHz on an existing
five-band transceiver (80-10m) or a
receiver. Converters work by mixing the
incoming signal with an oscillator so that
the output comes out at a required
frequency. Several [requency
conversions could be used but this
converter changes the 160m signals into
10m (28-30MHz) band signals. There
are good reasons for this which 1 will
explain after we have seen the principle of
the circuit described in Fig 1. The input
signal (1.8 to 2.0MHz) s fed into a mixer

I60m

If your receiver doesn’t
cover the 1.8MHz band
then this homebrew
converter by Rev. George

Dobbs could be just the job.

and here itis mixed with a signal provided
by an internal oscillator.

| have taken a nominal 27MHz as the
frequency of the oscillator. The output
from the mixer will contain the original
signal, the oscillator signal, the sum of the
original and oscillator signals and the
difference between the original and
oscillator signals. Taking the sum of the
two signals this would give us at 1 8MHz
(1.8+27)an output of 28.8MHz and at
2.0MHz (2.0 + 27) an output of
29.0MHz. This is a range in the 10m

for next to
notinmn

amateur band and if we tune this signal
out, we have converted the 160m signal
into a 10m signal. Feed the output into a
receiver tuning the 10m band and we will
hear top band.

But what a conversion? We have
moved from the lowest frequency HF
band to the highest frequency HF band.
But that is not a bad thing. Up conversion
to a high frequency is all the rage these
days. The high output frequency helps to
overcome images appearing on the signal
and prevents IF breakthrough. Also,
those who know both bands will tell you
that when 160m is up, 10m is dead and
vice versa. The additional important
advantage |is that crystals which will
produce a stable oscillator signal around
27MHz are easy to get hold of at low
cost. | used this converter ahead of my
Argonaut 515 QRP transceiver and the
performance was surprising for what is,
after all, a ll)ox.
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INPUT

1.8 TO 2MHz

MIXER

OUTPUT

=~ 28.8 TO 29MHz

CRYSTAL

OSCILLATOR
=~ 27MHz

Circuit diagram

The circuit for the converter is shown in
Fig 2. The input on 160m is fed into a
tuned circuit, L3, then into a passive
mixer circuit. The oscillator is a single
FET, TR1, oscillator controlled by a
crystal X. Usually crystals marked for
around 27MHz work on their third
overtone; that is, they oscillate at a third
of the marked frequency, so the output is
tuned by L1A and C1 to the required
frequency. L1A and C1 also form part of
the mixer input circuit. The mixer is a
passive circuit using four germanium

prototype but almost any similar diodes
would serve.

The four diodes form a mixing bridge
across two tuned circuits with link
windings. The incoming top band signals
are injected into the mixer on the centre
tap of L1B and the mixed output is
coupled via L2B and L2A which tunes

out the 10m component.

The crystal X can be had from a
variety of inexpensive sources or even
picked up for nothing. | used a crystal
from a broken toy car radio control
transmitter. Another source is that
mountain of broken or unused illegal
27MHz walkie talkies - the type with

crystal in the box.27MHz radio control
equipment will also yield useful crystals
and these can be bought at reasonable
prices as replacement crystals if no
surplus equipment is at hand. The only
requirement for the crystal is that its
frequency is such that when 1.8 t0 2.0 is
added the sum comes out on a tunable
portion of the 28 to 29MHz amateur
band. Rather than be tempted to buy a
model control crystal look around for
junk sources. Apart from being cheaper,
this is what the spirit of amateur
construction is about.

Fig 3 and the photographs show the
method of construction. Essentially it is
all built around the three coil formers for
L1,2 and 3. The prototype was builtin an
aluminium box some 4in x 3in x l‘/zin.
The circuitry fits nicely into this size but
almost any box could be used, the only
a tual requirement being that it is metal,
{or screening, and the components fit into
the space. The box will require a switch
for on-off and two sockets for 1 .8MHz in
an 28MHz out. The power supply is from
an internal nine-volt battery, so leave
room for a PP3 battery or a similar nine-
volt source. The current drain is so small
that even a PP3 should last for years.

Left: completed converter mounted in an
aluminium box. The graph on the lid is for
checking the converter’s input frequency.
Above: block diagram (fig 1). Below: circuit
diagram (fig 2)

diodes. OA81s were used in the squeaking regenerative receivers and one
, o -0 +9V
_L - SW1
; 0.01u R2
390
D1
c1 J_ A D3 ¥ 33P RECEIVER
100p -I- ’OD >
D2
100p
L g
4 x OA91
° ANTENNA
G TR1 i
L7 2N3819
S 560p
o R1
T 4k 0 002
u
l I L.-o ov
TR1BASE D1,23&4 Al
2N3819 OA91
D s P4
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I60m
for next to
nothing

The first stage is to wind the coils which
are on 33/,in outer diameter formers
(10mm) and wound with enamelled
copper wire. The wire gauge is given but
it is not very crtical. 1 rarely use
commercial reels of enamelled wire and
most of my coil winding is done with wire
from old transformers and coils. If the
wire looks about the right gauge, on it
goes. 2Z2swg is about the gauge used for
the single conductor or PVC covered
hookup wire used by many amateurs; in
fact this PVC covered wire could be used
for L1B and L2B. 32swg is thin stuff (to
be exact 0.08108 inches in diameter) but
an easy way to check is to see if you can
get out 35 to 40 turns on a former to give
a winding half an inch long. 22swg,
without a PVC covering should take
about 16 turns for an half inch winding as
a rough guide.

The wiring layout is shown in Fig 3.
The capacitors associated with L2 and
L3 are directly wired around these coils
with screened wire being used to take the
input and outputs to and from the coils
and the signal from L3 to L1. The only
slightly complicated wiring is of the
oscillator circuit around the coil, L1. For
this I used scraps of veroboard which are
mounted under the two fixing bolts for the
L1 coil former. These require stand off

LAYOUT (actual size)

TO
RECEIVER

Above: wiring layout (fig 3A). Below:
frequency conversion graph, Fig 4.

65— 160M CONVERTER
60
.55
Q
2
&
s CRYSTAL:
=5 26.610MHz
.50
45
28.40 1 1 1 1
1.8 1.85 1.9 1.95 2.0
160M BAND

piliars beneath the pieces of veroboard to
hold them away from the bottom of the
case.

The coil formers are attached to the
bottom of the case with 6BA nuts and
bolts. The standoffs are only required for
L1 in conjunction with the veroboard but
all three formers have 6BA solder tags
which are used as grounding points for
the circuit.

The circuit layout for the oscillator is
shown in Fig 3. The underside is also
shown as a guide to the required solder
connections and breaks in the copper
strips in the Veroboard. These breaks are
made with either a spotface cutter
(expensive) or the point of a small twist
drill. The crystal should be of the HC25U
type mounting which fits directly into the
Veroboard spacings. If a larger type of
crystal is used, leads will be required from
the board to the crystal base. The
resistor, R2, is a “free flying” component
which goes to the switch, then to the nine
volt supply.

Setting up

The converter can be set up without any
test equipment by simply trying it out and
peaking the results on the coils. However
itis helpful to set up the oscillator coil first
by using a simple diode probe and meter
on the output of the oscillator, L1B,
before the rest of the circuit is wired in
place. Tune the core of the coil for a peak
in the output on the meter. If a signal
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20e¢06 =SOLDER

CONNECTION
TIOWT = BREAK IN
TRACK
O =MeTAL
STANDOFF

UNDERSIDE OF BOARDS AROUND L1

generator is available, it can be used to
set up L2 and L3. Tuning up by using
signals on the band is quite simple. Do it
in the evening when there are available

Above: fig 3B.

Right: components list.

Table 1 Components List

RI 47K
R2 39R TR1 2N3819
C1 100p micd D 11to0 4 OAS8I

C2 0.0lu min.disc
C3 0.002u min.disc
C4 560p mica

C5 33p mica

C6 loop mica

X crystal (see text)

S1 miniature toggle on/off

2 sockets

aluminium box approx 100x75x40mm
PP3 snap connector

screened wire

LIA 13 turns 32 swg
L1B 2 turns 22 swg centre tapped over L1A

L2A 8 turns 22 swg
L2B 2 turns 22 swg centre tapped over L2A

L3A 33 turns 32 swg

loud signals on top band. The band has
several convenient (except when you are
operating on it!) jingle bell type signals
that can be used to peak the cores of L3
and during evenings there should be little
on the 10m band which can be peaked up
by mistake for top band signals. But just
in case, check that the signals being
peaked up are on top band by switching
off the converter and seeing if they
disappear.

It is helpful to know what readings on
the receiver dial correspond to
frequencies on top band so a graph may
be drawn as a tuning guide. Fig 4 shows
the graph [ used for the prototype. This

L3B 5 turns 22 swg over base of L3A
all coils wound on 10mm formers with cores

all wire enamelled copper
(L1B and L2B could be PVC covered)

used a crystal of 26.610MHz and the
graph s just a straight line affair using the
CRYSTAL FREQ + 1.8MHz and
CRYSTAL FREQ + 2.00MHz to give
the two fixed points for the line. | pasted
the graph onto the top of the box lid for
ease of reading.

This little converter, although simpte,
does perform well and can give good
reception on top band for those without
160 on an amateur bands receiver or
transceiver. And it has the advantage of
costing next to nothing, and being easy to

build.




So what’s new?

First let’s take a look at the repeater
scene and more especially at what is

Pye group.

Chris Lorek (G4HCL) sent us some
details of what is currently being done
on the group of repeaters which they
look after. Let’s start on two metres
and Britain’s oldest repeater, GB3PI.
This was first licensed for an
experimental period to check the
feasibility of repeater operating in this
country. The repeater was originally
located in Cambridge but some years
ago it was moved to the present site
near Barkway, where it has been giving
excellent service. The ravages of time
and weather have taken a toll on the
system, particularly on the co-ax. This
is now being taken down and replaced
with Heliax; at the same time the
system is being changed to single aerial
working. The hoped for result is a3dB
gain in receive capability. This would
also bring about a similar increase of
unwanted interference from stations
using other repeaters which may in
fact cause more problems that it
solves. It may well be that the time has
arrived for everyone to have a rethink
as to what is really needed from a
repeater, certainly trying to achievean
‘All England Repeater’ is not the way
to go. Perhaps we should take a good
look at the USA system where there
are many more repeaters in a given
area and yet mutual interference
problems hardly exist. As an example
of the repeater coverage there, | could
get into seven repeaters from a hotel
room in Washington DC using an
IC2E on its helical aeriall An
interesting unit was the one located at
Tyson’s Corner about ten miles out of
the town. They discovered that many
people using handhelds in the town
were not getting into the repeater.

happening in the Cambridge area by the.

By Glen Ross, GEBMWR

News and topics of interest for the
bands above SOMHz

They installed a second receiver on a
building not a million miles from the
White House and installed a
microwave link to the main repeater
site. The repeater then checks the level
from the two inputs and uses the
strongest one. Perhaps we should be
campaigning for those sort of facilities
here. '

Let’s get back to the main pointand
move on to GB3PY on RB14 which at
present is located at Madingley. This
unit will shortly be moving to a site in
Cambridge. Site tests have indicated
that this will give superb results
around the city and it is perhaps time
to dig out those old Pocketphones
again.

An ‘All England
Repeater’ is not the
way to go

Next on our list is GB3PT located at
Barkway and on RB12. Moves are
under way to add data relaying
facilities to this one, which should be
good news to the computer enthusiasts
in the area. This will be combined with
a message store so forming an
‘electronic mailbox’ facility. Standard
European CCITT telephone modem
frequencies will be used at 300 Bauds.
This will suit the Sinclair users and will
only involve a simple converter for
those requiring different speeds. There
is no truth in the rumour thataccess to
this repeater will only be obtained
after zapping ten Klingons!

The last one on the list is GB3PS on
RM3 (1291.075 in, 1297 075 out), also
located at Barkway. In common with
all the 23cm repeaters this runs in
beacon mode until it receives a
toneburst, when it switches to repeater
mode. The clever trick on this unit is

that it is fitted with a ‘Digitalker' and if
you are off frequency or over deviated
it will come back and tell you allabout
it. When finally installed it will use a
pair of slot aerials fed with LDF 550

Heliax, and will run horizontal
polarization.
Thanks to Chris for all the

information. If you need more he can
be contacted on 0354 740672. He will
also be pleased to tell you where you
can send your subscriptions. We
would like to hear from other groups
as to what they are doing.

All over the place

That is what you achieve if you are
using a Slim Jim or some other
omnidirectional aerial, but if you use a
beam of some sort then the whole
picture changes. Now you are
squirting your RF in only one
direction and several things are worth
thinking about. First, when you are
calling CQ remember that your
chances of getting a reply are much
greater if you say where you are
located. This gives the other fellow a
chance to get his aerial on to you
without having to go all the way round
the clock. Remember when he finds a
peak he can’t be sure that you are not
off the back of the beam or on a side
lobe. It’s also a good idea to say which
way you are beaming. If someone is
only getting a very weak signal from
you but knows that he is off the side of
your beam then it is still worth calling
you because signals will come up once
you turn your beam. For the same
reasons it makes sense to give the same
information when you reply to a CQ
call. These things are of course very
obvious when you think about it but
there are a lot of newcomers to the
band who are not getting the best
results possible because they neglect or
are not aware of these points.
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Above: the Oscar ground command station
control room at the University of Surrey.

(Photo: AMSAT.UK)

While we are on the subject of
common sense let’s have alook at the S
meter. Now we all know that this
measures the strength of the incoming
signal and therefore if there is no
reading on the meter there can’t be any
signal. | have actually been given a
report of “Q5 and SO here OM” How
ridiculous can you get? If | really was
50 then he could not have heard me, let
alone give me Q5. What went wrong?
Only a slavish belief in S-meters! Let’s
get it straight, they are only an
indicator of comparative signal
strength not a calibrated test
instrument. (On a single band machine
they could be calibrated properly but
somehow the makers do not seem to
bother and it would probably add at
least 50p to the cost of the gear). On
the very popular FT290 for instance
you will not get an indication on the
meter until a signal is about S5 and by
the time it is around a genuiune
S9 the meter will be on the end stop. The
simple answer is to use your ears and not
the meter, after all it is what you hear that
matters, not what a meter indicates.

All information direct to:
Glen Ross GRMWR,

81 Ringwood Highway,
Coventry.

Telephone: 0203 616941.

So what is the meter useful for?
Simply giving comparitive reports. f
your mate has been playing with a new
aerial it is useful to let him know
whether it is an improvement or not
and a look at the meter will tell you if
the signal is up or down on what it was
before. Do not fall into the trap that
you hear so often when people are
trying out a new linear of saying “Well
you were S3 and now you are 10dB
over 59" when he increases the power
from 10 watts to 100. Think about it.
That is an increase of only 10dB. The
great god S-meter fails again'

rapidly. The Microwave Society
‘Datapack’ on building and operating
an FM system has now sold over 300
copies since it was first introduced at

the RSGB NEC Convention in

March. How about exchanging
computer programs across town?
Sporadic-E

The opinion on this year’s sporadic-E
season seems to be that it was just that.
The degree of ‘sporadicity’ seemed to
depend more on the part of the
Country that you live in than

The degree of ‘sporadicity’ seemed to
depend more on the part of the Country
that you lived in than anything else!

There is a growing interest in using
amateur TV on10GHz. So far we have
not heard very much as to whatsort of
results are being obtained. G3KEU
(Tim Swindon) is known to be active
on this mode and is able to send full
colour pictures. He tells us that he has
managed contacts of 16km with noise
free pictures. Presumably this was
achieved using about 10 milliwatts to
the dish. We do not have any details of
the modulator etc., but these should be
available from Tim who, of course, is
anxious to get other people on to the
mode. If anyone else has got a system
running would they let us know? The
interest in microwaves is growing very

anything else! Some really excellent
contacts have been achieved but the
general impression seems to be that it
has not been an outstanding season.
As you know we do not intend to get
involved in long lists of who worked
what (and judging by the postbag most
of you agree) but we will try and sort
out a summary of the major events so
that you can form your own
conclusions. One thing is certain, you
do not need to run large amounts of
power to work this mode. It may help,
but being in the right place at the right
time is far more likely to bring results
than trying to blast your way through
the pile up.
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Our man in space

The system used for ‘working’ the
space shuttle at the end of October is
certainly novel. The idea is that for a
period of one minute you simply keep
repeating your callsign. During the
next minute our man in space then
reads out a list of all the callsigns that
he managed to pick out from the
immense pile up. Thatis it! Y ou do not
get to talk to the nice man, and they
call that a contact. | think I willgo and
lie down in a nice,darkened room and
see if | can discover just why anyone
should want to do that. Of course there
is a special QSL card. (A certificate is
available to anyone who works me at
1300 hours on any Friday the I3th).
Perhaps we should bring back the Old
Man of the ARRL and the infamous
Woff Houng &s an aid to a return to
sanity. A lot of certificates are gained
using ‘contacts’ which can best be
described as nebulous, but they do
normally require a certain amount of
operating ability. All this one seems to
need is the ability to keep shouting
your call.

Rally round

The Telford Rally seems to grow every
year and this must now rate as one of
the season’s prime events. What did we
find that was new and of some interest
to the VHF man? To be honest, not a

lot. The only real surprise was a
company displaying a new range of
aerials based on the designs in the
German VHF Compendium. The gain
figures for these aerials are very high,
considering the physical size of the
arrays, and they are available for all
bands up to 1296MHz. The Mutek
preamp board for the FT290 was
attracting a lot of interest and
Pocketphones were going for90 pence.
Could be a cheap way of monitoring
your local repeater?

Tailspin

So we come to the end of another
edition of ““On the Beam”. Thanks to
all those people who have contacted

MHZ; and 10 GHZ

r his talks on

me with news and views. We still need
a lot more information fromyou if this
column is going to reflect your
interests, so please put pen to paper
and let us know what you, yourclub or
group are doing. Until next time may
your particular interest in the bands
above 50 MHz provide you with a lot
of pleasure and maybe a few
frustrations to keep you on your toes.

Below: the new Cambridge repeater GB3PS
on test prior to installation. (Photo: Pye
Telecommunications).
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Last month | dealt with the basic triode
amplifier and its use at audio frequencies.
Except for really high power applications,
the modern semiconductor_easily
outclasses - the valve in this service.

This month 1 will be dealing with the
triode valve as a radio frequency
amplifier, at signal levels (receiver
preamplifier stages etc), and at high
power, and in both cases the valve can
give the semiconductor a run for its
money.

At high power, almost all modern
commercial transmitters use valves
above the 1kW level although in the next
few years the situation will doubiless
change. At signal levels, those of you
who consider that the valve has been well
and truly seen off by those little three
legged fuses, please remember the
“incident of the defecting Soviet fighter
aircraft”.

Experts who initially examined the
aircraft scoffed at the radio and radar
equipment, much of which used
thermionic RF stages. Some time later,
other experts started considering the
effect of EMP (the Electromagnetic Pulse
generated during a nuclear explosion) on
modern equipment design and were
horrified at the probable effect on solid
state RF stages. The first set of experts
then realised why the Soviet equipment
used valves!

Remember the inci-
dent of the defecting
Soviet fighter
aircraft

In amateur service we are not likely to
suffer EMP problems, nevertheless the
problem of static is always with us to
some degree or another. Under a well
developed Cu-nimb cloud, static levels
can be frightening. For example, some
years ago, | was living in the west of
Scotland and operated mainly on the LF
bands, using a 530ft long wire antenna.
One very stormy niight 1 accidently
touched the aerial and received a severe
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shock. Fascinated by this, | managed to
attach a VR105 neon stabiliser between
aerial and earth. It immediately struck
and remained illuminated for over eight
hours. Few if any amateur solid state
front ends could have survived this
onslaught, but the old valve equipment

never flinched.
The Miller Effect

The limitations of triode valves in RF
circuits, and in effect the original reason
for the development of multigrid valves,
are due to their inability to operate at high
frequencies without self oscillation unless
special precautions are taken. This is a

result of the Miller Effect.

To understand this, first look back at
Fig. 2 accompanying last month’s article
which shows the basic construction of a
triode valve. You will see that the gridis a
coil of wire totally surrounded by a metal
plate which is the anode. Due to their
proximity, a capacitance exists between
them. This is referred to as Cag
(capacitance, anode-grid) and it acts
exactly as if it did not exist, but a
capacitor, value Cag, was connected
between the electrodes.

Now think of a simple amplifier circuit
with a resistor as the anode load (Fig. 1).
If the incoming signal causes the grid to
swing say one volt in the negative

Fig 1 Capacitance exists
between the grid and anode of
a triode (Cag).

HT

Cheut

—-

Fig 2 Out-of-phase neutralis-
ing signal is fed from anode
circuit to grid.
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direction, then, due to the ampl#fication of
the valve and the anode load, the anode
will swing positive by perhaps 20 volts.

The voltage across the capacitance
Cag is therefore 21 volts more than its
static value and the current passing
through it is 21 times as great as if only
the grid voltage were acting upon it, and
this is exactly the same as if the
grid/anode capacitance were absent and
a capacitor of 21 times the value of Cag
was connected between gnd and anode.
This is the Miller Effect and is used in the
Miller timebase found in many
oscilloscopes.

If everything were as simple as this,
the Miller Effect would be nothing but an
electronic curiosity; however, as ever,
things are not as simple as they seem.
The instant the resistive anode load
acquires some reactance (and there is no
way which it will not), phase relationships
start to change and the current flowing
through Cag will not lead the grid voltage
as in the simple case | have described. In
the extreme, the effect of the reactance in
the anode circuit out-see copy lossess,
and the amplifier bursts into oscillation.
Even before this level is reached, the
amplifier will become very unstable and
(if in linear amplifier service) will radiate a
very wide signal.

Due to the relatively low capacitances
involved (Cag is typically 1-3pF). the
Miller Effect can be ignored in audio
frequency applications. At RF, however,
techniques have to be applied to render
the etfect harmless.

There are three basic methods of doing
this: 1. Neutralising the grid anode
capacitive feedback by feeding back a
further out-of-phase signal; 2. Increasing
the grid circuit losses until oscillation
cannot occur; 3. Screening the input
voltage from the output by earthing the
grid. All these methods are effective but
each has advantages and disadvantages.
It is these which decide the most suitable
method to use in any given situation.

Cheut

Fig 3 The 180° phase change
takes place in the grid circuit.
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Fig 4 Cross-coupled
neutralising in  push-pull

circuit.

Fig 5 Neutralising circuit used
for 6J6 double triode.
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RF Signal Amplifiers

Just how good are triode signal
amplifiers? Well, like the little girl in the
nursery rhyme, when they are good they
are very, very good and when they are
bad they are (expletive deleted) terrible.
The art lies in picking the right place to
use them.

Comparing first with a pentode RF
stage in a receiver with reference to gain
and sensitivity, they will show no real
advantage below 20MHz but above this
frequency they will start to come into their
own. At 30MHz it will be a good pentode
stage that is noticeably better than a
triode and by four metres and above, the
difference is enough for the pertode to
drop out of consideration. Specially-
designed triodes are capable of giving -

quite useful performance right up to the
23cm band.

Comparing now with transistors, we
have to look at other parameters: mainly
noise and cross modulation. In general,
their gains are on a par, with perhaps the
transistor having a slight edge. However,
almost any valve correctly operated will
show better cross modulation
characteristics than a transistor.

This alone gives a valve a head start
across the HF band where the superior
noise charactenistics of the transistor are
masked by the incoming atmospheric
noise. With the decrease in noise from
this source with increasing frequency, as
the VHF bands are approached, it rapidly
becomes a case of ‘no contest.
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It is not always realised how much
other factors such as the material used for
the PCB can make to the final noise
performance. Some years ago | needed a
4m converter in a hurry so for
convenience | used Veroboard for the
PCB. Trv as | mav, | could not obtain a
noise figure better than 7-8dB. In
desperation | finally stripped the board
and rebuilt the circuit on high quality
fibreglass. The noise factor immediately
improved to better than 2dB.

Neutralised Triode

The first technique which can be used
to overcome The Miller Effect is to apply
a feedback, exactly 1800 out of phase
and of equal amplitude to that, via Cag,
the cause of the problem. This requires
either the grid or anode circuit to be tuned
to the incoming signal. It is a
characteristic that there is a phase change
of 1800 across a parallel tuned circuit,
therefore if (as in Fig. 2) a small variable
capacitor be connected between the
opposite end of the tuned circuit to the
anode and the grid, a controlled amount
of feedback can be applied.

The reason for the HT centre feed to
the coil is that the HT is effectively an
earth to RF, thus without moving the feed
point there would be no RF to feedback!
A split stator capacitor is used so that its
shaft is isolated from the HT voltage.

Equally effectively, the feedback can
be applied directly from the anode to a
Joint of 180° out of phase with the grid
voltage as in Fig. 3. Fig. 4 shows the
neutralisation of a push-pull stage.

This neutralisation technique is very
effective and can be used either in a signal
amplifier in receivers or in high power RF
output stages, the only varation being the
method of adjustment.

To adjust an RF power amplifier, first
disconnect the HT voltage and apply
drive to the grid. Set the neutralising
capacitor to minimum and monitor the
grid current. Rock the tuning capacitor
backward and forwards through
resonance and watch the change in grid
current. Gradually increase the value of
the neutralising capacitor until the change
is a minimum. Reconnect the HT and
check that the stage remains stable. If
necessary, make a slight adjustment to
optimise but REMEMBER TO
SWITCH OFF THE HT BEFORE
EACH ADJUSTMENT, as HT is on

one side of the neutralising capacitor.

In the case of a receiver RF stage,
tune to a strong signal or a signal
generator. Disconnect the HT to the
triode and adjust the neutralising
capacitor for minimum signal.
Reconnect the HT. If a noise is
available make the final adjustment
for best noise figure.

Some years ago, an interesting little
circuit was published for a6J6 double
triode (Fig 5). In this, the grid-anode
capacitance of the second part of the
valve was used as the neutralising
capacitor for the first half. The circuit
never really caught on although the

Fi%i RF chokes in cathode % HT
and heater circuits. !
- =0 O/P
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Fig 7 Grid is grounded as far
as RF is concerned, but DC
bias can still be applied.

7

Bifilar wound
RFC’s

Fig 8 Directly heated valves
need careful filtering of the
heater supply

6V ac
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Fig 9 Amplifier circuit using
four 6L6 tetrodes
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Fig 10 Passive grid amplifier
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author used it for a while and found it
quite effective. This design was only
possible because of the internal
construction of the 6J6 and it is doubtful
whether it could be applied successfully to
other types of valves.

The drive is applied
to the cathode

The second technique for preventing
feedback from anode to grid is simply
by earthing the grid. This may seem
counter-productive, for how can you
apply drive to an electrode which is
solidly earthed?

The answer is that you don’t. You
apply it to the cathode. Referring back
to last month’s article you will
remember that the anode current is
controlled by ' the grid - cathode
potential. It therefore makes no
difference whether the grid voltage is
varied with respect to the earthed
cathode or the cathode voltage is
varied with respect to an earthed grid;
the end result is the same. Any current
fed back by Cag is conducted straight
to earth and the stage must remain
stable.

The grid need not be earthed to DC;
in fact it is often convenient if it is not,
but it must be solidly earthed to RF by
fixing a capacitor of suitable value
between each grid connection and
earth. In this way bias can be applied
to the stage even though, as far as the
RF is concerned, the grid is solidly at
earth potential.

Unfortunately, a valve in grounded
grid service exhibits a relatively low
gain which in transmitter service
shows itself as a high drive
requirement, while in receivers it is
quite common to find two grounded
grid stages cascaded in order to obtain
sufficient premixer gain. Despite these
disadvantages, this type of amplifier
gained many supporters due to its
relative simplicity, stability and, in
receivers, excellent low noise
performance.

Bias can be applied
even though the grid
is earthed

The basic circuit of a grounded grid
amplifier is shown in Fig6. There you
will see three new components, RFC1,

RFC2 and RFC3. The purpose of

RFC1 is to provide a high impedance
path to earth for the incoming signal,
yet at the same time a low impedance
path for the cathode current. If it were
not there, the low value bias resistor
and associated by pass capacitor would
effectively short circuit the incoming
signal to earth.

Not so obvious perhaps, is the
purpose of RFC2 and RFC3 in the
heater circuit. Referring back to the
diagram of the heater shown with last
month’s article it is immediately
obvious that the value of the heater -
cathode capacitance must be quite high
and sufficient to short circuit the
incoming signal to earth. Placing RF
chokes in the heater lines close to the
valve pins keeps the RF where it
should be; on the cathode.

High drive

Most large (over 30 watt) triodes are
directly heated and therefore have no
separate cathode. In this case, the
heater chokes are usually bifilar
wound on a ferrite rod which provides
the required impedance for the input
circuit (Fig 8). The DC return for the
valve current is either via a centre tap
on the heater transformer or by two
low value resistors, one from the
bottom of each heater choke, to earth.

As said before, the grounded grid
power amplifier has a quite high drive
requirement, often amounting to 5 -
10% of the output required. This may

seem uneconomic, however; most
linear amplifiers are driven by
commercial transceivers, many of

which have an output in the region of
100 watts. When these are throttled
back to under five watts output to
drive the more sensitive tetrode
linears, they frequently give an inferior
signal to noise ratio. A legal limit
grounded grid linear amplifier
requires in the region of 20 - 40 watts
drive, at which level the signal to noise
performance of the prime mover is
unlikely to have deteriorated
noticeably.
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- Many valves have been specifically
designed for grounded grid service.
These usually have a number of
separate grid connections, each of
which should be individually earthed
either directly or via suitable
capacitors.

Over the years, many designs have
‘been published which use tetrodes or
pentodes strapped as grounded grid
amplifiers. Possibly the simplest of
these is one using 616 valves giving 150
watts output on 80 metres designed by
Norm McLaughlin W6 GEG. | doubt
whether any circuit could be more
simple for that output (Fig 9)

Passive grid amplifier

The operation of this type of amplifier
depends upon the principle that if the
grid circuit losses are made sufficiently
high, the feedback via Cag, even when
magnified by the Miller Effect is
insufficient to cause oscillation. The
drive requirements are extremely high
and consequently this circuit is not
suitable for a signal amplifier.

The circuit is very similar to the
standard amplifier with the exception
that the grid resistor is of very low
value - usually in the order of 100 chms

(Fig 10).

A circuit (Fig 11) which has been vety
popular for many years as an RF
signal amplifier is the cascode. This
uses two triodes (or more often, a
double triode), the first of which
operates as a normal earthed cathode
stage, this being directly coupled to the
second which is in grounded grid
configuration. This effectively loads
the first stage sufficiently to prevent
oscillation.

The noise factor can be improved
slightly by inductive neutralisation,
but even without it, noise factors in the
order of 4dB can be obtained on two
m.tres by the use of suitable valves.
The gain of a cascode stage compares
favourably with a good pentode.

Triode T/R switch.

A triode may be used as a very simple
transmit/receive switch with
transmitters up to about 25 watts
output (Fig 12). The signal is taken
from the ‘hot’ end of the PA tank
circuit via a low (2-5pF) value
capacitor. In the transmit condition a
small amount of RF passes through
this capacitor, causing a very high bias
to be developed across the 4M7 grid leak.
This completely cuts off the current

through the valve, and isolates the
receiver.

In the receive mode, the incoming
signal passes through the transmitter
tank circuitand the low value coupling
capacitor to the grid of the triode. The
low impedance output from the
cathode of the triode makes an
excellent match to the input of the
receiver. Any gain lost due to the low
value of the coupling capacitor is more
than made up by the accurate
matching throughout

Although not fashionable today,
valve circuits such as described in these
articles can still operate effectively,
frequently producing better results
than their solid state counterparts and
Just as frequently at far lower cost.

Fig 11 Cascode amplifier
circuit
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Fig 12 Electronic T/R switch
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THE ONLY BRAND
WORTH GOING FOR

Wi

ANY FREQUENCY

= S the brand that gives you

the best service inevery

asped of Amatdeur Radio,

and ifs name is-1(OM,

fromThanet Elecfronics.

Think about the IC-740,
One of the most popular amateur bands transcgeivers,
make a few improvements such as adding 36 memory
channels, doing away with mechanical bandswitching and
then.add full HF receive capabillity (0.1-30 MHz) which is
even an improvement on the famous R70 andiyou geta
pretty good idea of what the IC-751 is like. It is/fully
compatible with Icom Auto units such as the AT-500 and
IC-2KL and a further option for computer control can be
added. There is also a digital speech synthesizer option
which will be ideal for blind operators. For power supplies
you have the option of the IC-PS740 (which fits inside) or the
PS-15/PS20 range for external use.

As you would expect there is a built in speech processor,
a switchable choice of a J-FET pre-amp, straight through or
a 20dB pin diode attenuator and two VFOs allowing split
frequency operation.

1C751, £969.
HF Transceiver
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Other standard features include:- 36 memory channels
with scan facility and start/stop timers, a marker, 4 variable
tuning rates, Pass Band Tuning, notch, variable noise
blanker, monitor switch, DFM (direct feed mixer) in the front
end, full break-in on CW and AMTOR compatibility. The first
IF is 70.045 MHz. Any XIT and RIT adjustment is shown on
the display. The transmitter features high reliability 25C2904
transistors in a low IMD (-32dB@ 100W) full 100% duty
cycle. Power is restricted to 40W on AM and adjustable from
10W on all modes. FM and the IC-FL44A crystal SSB filter
are both fitted as standard.

As you can see from this brief description the IC-751 is
certainly a transceiver worth considering — Why not call us
for further details?
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1CR70, HF Receiver, £499.
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The R-70 covers all modes (when the FM option is included), and
uses 2 CPU-driven VFO's for split frequency working, and has 3 IF
frequencies: 70MHz, 9MHz and 455KHz, and a dynamic range of
100dB. It has a built-in mains supply.

Other R-70 features include: input switchability through a pre-
amplifier, direct or via an attenuator, selectable tuning steps of
1KHz, 100Hz or 10Hz, adjustable IF bandwidth in 3 steps (455KHz).
Noise fimiter, switchable AGC, tunable notch filter, squelch on all
modes, RIT, tone control. Tuning LED for FM (discriminator centre
indicator). Recorder output, dimmer control.

The R-70 also has separate antenna sockets for LW-MW with
automatic switching, and a farge, front mounted loudspeaker with
5.8W output. The frequency stability for the 1st hour is + 50Hz,
sensitivity- SSB/CW/RTTY better than 0.32 uv for 12dB (S+N)-=N,
Am-0.5uv, FM better than 0.32 for 12dB Sinad. DC is optional

1740, HF Transceiver
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Features of the 1C-740 ——

transceiver include a very effective variable

width and continuously adjustable noise blanker, continuously
adjustable speed AGC, adjustable IF shift and variable passband
tuning builtin. In addition, an adjustable notch filter for maximum
receiver performance, along with switchable receiver preamp, and a
selection of SSB and CW filters. Squeich on SSB Receive and all
mode capability, including optional FM mode. Spiit frequency
operation with two built-in VFO's for the serious DX'er.

The IC-740 allows maximum transmit.flexibility with front panel
adjustment of VOX gain and VOX delay along with ICOM'’s unique
synthesized three speed tuning system and rock solid stability with
electronic frequency lock. Maximum versatility with 2 VFO's built in
as standard, plus 9 memories of frequency selection, one per band,
including the new WARC bands. With.10:independent receiver and
6 transmitter front panel adjustments.

Options include:
¢ FM Module

® Marker Module
® Electronic Keyer

® 2 - 9KHz IF Filters for CW

© 3 - 455MHz Filters for CW
@ Internal AC Power Supply
® Automatic Antenna Tuner

NEW! 1271, £569. VHF

3 Icom have made improvements to the popular IC-251 and

brought it up to date.
Power can be adjusted up to 25W on all modes SSB, CW. and

FM. Squelch works on all modes and a listen-input facility has been
added for Repeater work. RIT shiftis shown on the display. .
Options include: SMS desk mic. Internal chopper PSU
Speech synthesizer announcing disptayed frequency.
22 Channel memory extension - with scan facilities.
10 Hz tuning facility, switchable front end pre-amp.
There is now a 70 cm version available — the IC-471.

1C251E. Available at
spedial price fo dear,

Icom produce a perfect trio in the VHF base station range,
from 6 meters through 2 meters to 70cms. The IC-251E is the
2 meter station while the IC-451E is used for 70cms. The 251E is
now available with Mutek front-end fitted.

1C:25H /25K, £329/5369.
VHE, FM Mobilles

The FM mobile choice has
to be the Icom IC-25E. It is so small
yet boasts a powerful 25 Watt voice and a sensitive receiver. The
new 25H now avaiable has a green display and 45 Watts output.
There are five easily programmable memories, and facilities for
changing the repeater shift from the default value of 600kHz.
You can tune the VFO while in a memory without losing or changing
the memory. You can listen on the input instantly, and there are also
priority channel facilities should you want to be sure of not missing
that private message. The HM10 scanning mike is supplied as
standard. but the HM11 with tone call on the mike.can be used.




THEICIES...
ICOM S VERY LATEST
TRANSCEIVER IS
WAITING FOR YOU A
THANEN ELECY

What's the celebration about? The IC-745...a new all band
HF transceiver with SSB, AM, CW, RTTY and an FM option..
plus, a 100KHz — 30MHz general coverage receiver.

And...the IC-745 has a combination of features found on no
other transceiver at such an incredibly low price.

The IC-745 is the only transceiver today that has so many
standard features, options, and accessories available.

ICOM is simply the best amateur radio equipment built
today. See the IC-745 at our shop and showroom at
Herne Bay or contact your local authorised ICOM dealer
for more information.

Compare these 10Hz/100Hz/1KHz Tuning
exceptional Rates with 1MHz band steps
féatures Optional Internal AC Power
® 100KHz — 30MHz Receiver Supply
® 16 Memories Adijustable Noise Blanker
o Full function Metering with a {width and level)

built in SWR Bridge e Continuously Adjustable
o |F Shift and Pass Band AGC with an OFF position

Tuning ® Receiver Preamp

® 100% Transmit Duty Cycle

Other Standard Features:

® 100 Watt Output Transmitter
with exceptionally low IMD
VOX
Speech Compressor
Tunable Notch Fiiter
RIT and XIT
All Mode Squeilch
Scanning
ICOM System Compatibility

Optional Accessories:

® |IC-PS15 External Power
Supply

® |C-PS740 Internal Power
Supply for the
ultimate in
Portability

® |IC-2KL  Linear Amplifier

® |C-SP3  External
Speaker

i

£759.

IC-MB12 Mobile Mounting
Bracket
IC-AT100 Antenna Tuner
(100W)
IC-AT500 Antenna Tuner
(500W)
IC-BC10 Memory Backup
IC-EX241 Marker Module

IC-EX242 FM Module ol

IC-EX243 Electronic Keyer

IC-FL52A 500Hz 455KHz
CW Filter

IC-FL45 500Hz 9MHz CW
Filter

IC-FL54 270Hz 9MHz CW
Filter

IC-FL53A 250Hz 455MHz
CW Filter

IC-FL44A 2.1KHz 455Khz
SSBFilter

IC-SM6  Desk Mic

IC-HM12




NEW! 1¢120, 1296 MHz FM
£419. |

Thinking of 1296? Then lcom IC-120 could be the answer.

Now you can have the sophistication of today's technology
on this up and coming band-all built into a unit the same size as
the IC-25E, very compact..
Features inciude: Output Power = 1 Wor more
Frequency coverage 1260 - 1300 Mode:- FM
Adjustable Repeater Shift 2VFO's
6 Memories - with scanning facility Deviation + 5 KHz
Spurious Emissions - 40dBorbetter RIT
8 W and 16W (Puma) Linear Amps available shortly.

1C290D, VHIF.£433.
Multimode Mobile

The recently introduced IC-290H has proved so popular that we
have decided to concentrate on this (25W) model 2m muitimode.
With its bright green display. 5 memories. scan facilities on either
memories or the whole band. tone-call button on the microphone

RITY, Morse & AS(l

Shortwave listeners and amateurs are able to take more interest
in other modes of transmission than speech with the latest range of
decoders and senders available. As well as amateur transmissions,
there is an abundance of news and other interesting broadcasts
which can be read using these space-age devices.

Some models in our range are the Tono 550, 9000E and the
Telereader CWR-670; CWR-685E and CWR-610E. There is now
available a professional version of the Tono 9000E, the PRO-1,
which has a built-in scrambler. The Telereader CWR-670 is aiso
available with a built-in VDU which can include a 40 column printer.

TONO 9000k
Sender/Decoder

£669.

Coda Master cwsrry . cmen
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As U.K. importers of the renowned TONO and TELEREADER
products, we can offer you a wide range, fromi a simple morse and
RTTY reader which can be plugged into your TV., to a complete
send and receive system with memories and built-in displays, or
outputs for high-defipition VDU.

As well as Zlocking the complete ICOM range of equipment
suitable for European use, we also sell Yaesu, Jaybeam, Datong,
Welz, G-Whip, Western, TAL, Bearcat, Versatower and RSGB
publications from our shop and showroom at the address below,
Come in for a demonstration or just a chat, our qualified sales staft
and technicians will be glad to assist you.

and instant listen input for repeaters. this little box really is a beauty.
The 70cm version, the IC-490E has similar features (although th
output is only 10W in this case). |

Do you know what
time it is? £59.

When the globe of this digital clock
is revolved, a red lamp indicating a major
city in the world will blink, and the current time
of that city will be displayed in place of the
date. At aglance know the current times ot 24
different time zones throughout the worid.
This mini-globe clock stands 195mm. high
and also has an alarm fitted. This useful device
should stop you getting your Amateur friends,
on the other side of the world, out of bed in the middie of the night.

i BCRE,VHE/FM, £179.
1C-AE UMK, £199.

Agen' Please telephone first, anytime

between 0900 - 2200 hrs.
Gordon Adams . G3LEQ Tel: Knutsford (0565) 4040

AN prices shown indude VAL,
interest-free aredit available
Secunicor of post despatdh free,

Nearly everybody has an IC2E — samse day H posssbie.

f the most popular amateur transceiver in the
world — there is also the 70 cm version which
is every bit-as good and takes the same accessories. r i =
3
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“The average opinion of the broadcast
listener (or the BCL as he is known in
amateur circles) is that the
experimenter has little respect or
sympathy for the crystal receiver in
the next house.” In case you think this
sort of problem started only with souped-
up CB, this florid quotation may be
identified as coming from the pages of

The Radio Times for February 6th 1925.

In those halcyon days, when
bureaucracy consisted of no more than a
sparetime tealady at the studio end, The
Radio Times was published by the British
Broadcasting Company. As far as we
know, dinosaurs still roamed that part of
White City on which the BBC Television
Centre was to be erected; as they say,
from dinosaur to white elephant in a few
generations.

In fact, The Radio Times was probably
far more interesting in those days, since
descriptions of programmes were not
subjected to purple prose from
anonymous copywriters, as is the case
today. Anyway, from time to time, the
sagely pages of the parchment
publication offered guidance for the
‘amateur transmitter’ otherwise known as
the BN (Blooming Nuisance). Still, like
those amateurs said, they were there first,
and complaints from erstwhile listeners
were somewhat caused by their getting
their crystals in a twist. But, letusdropin
on the lantern lecture from the
correspondent:

“The amateur transmitting station is
usually licensed to employ a power of 10
watts - this amount of current is about
equivalent to power consumed by a pair

Radio Times, February 20th, 1925.

v THE NERVE-CENTRE OF BROADCASTING. By P.P. ECKERSLEY.
s '
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OFFICIAL

Making Listeners Jump!

By G. K. CHESTERTON.

PROGRAMMES
o

THE BRITISH
BROADCASTING
COMPANY.

For the week

HAVE heen asked to give iy own views

about broadvasting. in this organ which is

devoted to that science; and the gentleman

who asked me made the exceedingly sensible

remark that he did not want me to say that

wireleas telegraphy is a wonderful thing. - In
that sense he necd have no fear.
e o o e

Tu one sense, of course. wirvless telegraphy is

SUNDAY, .

MAIN STATIONS.
LONDON, CARDIFF, ABERDEEN, GLAS-
COW, BIRMINGHAM, MANCHESTER,
BOURNEMOUTH, NEWCASTLE,

BELFAST

HIGH-POWER STATION.
. (Chelmsford )

February 221d.

RELAY STATIONS.
SHEFFIELD, PLYMOUTH, EDINBURGH.
LIVERPOOL, _ LEEDS — BRADFORD,
HULL, NOTTINGHAM, STOKE-ON-

TRENT, DUNDEE, SWANSEA

SPECIAL CONTENTS :
TEE INDIVISIBLE IS DIVIDED,
By).C.W.R.

IN DEFENCE OF JAZZ

QFFICIAL NEWS AND VIEWS.

LAUGHING WITH THE MUSIC.|
By lessard Crocembe.

UISTENERS' LETTERS.

4ul, and ordinary telegraphy is wonde ful.
and onlinary talking is wonderful. and being
able to walk about on the solid world under the
staring sun is so overshelmingly wonderful that
no worrds bave cver expressed the wonder.  But
the danger in these cascs is that we shall grow
88 used to the last marvel as to the first, and yrt
preserve a mere conversational couvention that
autvives its mood.
Onc man will say to another in a weary voice :
“ Wonderful invention!™ and the other will
reply, gloomily: * Oh wonderful!"”; when
neither are wondering at anything, or admiring
anything, except, perhaps, the one man down
the atreet who still has the moral courage not to
talk about wirefess.
e« o o o

But there is a much more practical sense in
which the great dincovery ia also a great oppor-
tanity. And there is an equally practical sense’
in which thet opportunity may only too easily
bo lost. It is this; that the older modes of
communication, which sre in their nature roads,
have become also ruts. The conventional
press, theconventional theatre, the conventional
political platfocw. have becomo very conven-
tional indee. They have got into grooves,
and the grooves are narrow. There is otill a
chance that broadcasting may reslly be broad.

e o e e

T was once seked by s wireless enthusiaat to
oonsider what a wonderful and heautiful thing
it was that thousands of ordinsry people could
bear what Lord Curzon was saying.

1

T replied that it woald be mich more heautiful
if there were an instrument by which Lowl
Curzon could hear what thousands of ordinary
people were saying.  But that machine has not
yet been invented ; and until it is, there will be
no true machinery of democratic gnvernment. 1t
nay he said that some miorul quadities are (thank
God) beyond  the control of any machinery ;
and that the acientific mechanm that would
make Lor] Curzon listen to anything whieh he
did not want to hear is bevond the visiona of
science.  But without entering into this 1:;-
tion, it may be maid thar that simple antithesis
or reverwsl, implie 10 such an ancedote, is the
real crux of the question.

R

We talk rightly enough of wircless telegraphy
as a revolution ; but in ooc sense it is only too
much of a contionity and even a monotony,
However wide may be its appsal, it is gencrally
only the old and femiliar voices that are
sppealing. It can only ho the publication of
public things. It can only concern itaclf with
what is called the public life of those who are
called public men. I am otating this fact
primarily as a fact, and not as a complaint. 1
am certainly not huplyving in the complaint a
proposal for the disregard of privacy.

e & & &

I do not mean that T am thirsting to averlicar
Lord Curzons playful conversaton with the
cat; or to listen to a Prime Minister's secret
conferences with his maiden aunt.  Axa matter
of fact, we have rather too much of that kind
of thing already in the ncwepaper; and as I
shall suggest in & moment. it is the whole danger
of the broadessting innovation that it may
merely be an imitation of the newspapers. For
we live in an age in which things of purely
private interest are made publie ; as a sort of
compensation for things of purely public interest
beiug kept private. .

We havo 3 photograph of the politician

{Continued overleaf.}

David Lazell once
inamateurradio
up with a few s

of motorcar side lamps - and is licensed
to use a fixed wavelength of 440 metres
and a range of wavelengths below 200
metres. However, the fixed wavelength
of 440 metres may not be used during the
hours in which programmes from BBC
stations are taking place. In the lower
band of wavelengths, the experimenter
has more freedom, for he may employ
either telegraphy or telephony at any
time during the day or night, providing
that he has first ascertained whether his
transmission is likely to cause
interference to other stations, and that his
transmitter is accurately tuned.”

A pair of motor-
cycle side lamps

Now, all this advice was but the tip of
the iceberg. It reminds me of a time
when, as an innocent advertising agency
copywriter, | suggested that a client’s
very tired and dusty advertising be
changed, as it had been the same for
oodles of years. The client look horrified
and explained that he could never change
his advertising, unless all his customers
agreed (an activity which would be akin
to the national census). The old-time
amateurs had the same kind of challenge.
Although the broadcast stations had no
legal authority to clobber the wayward
experimenter, there was remarkably little
use of the 440 metres area - though no
doubt some youthful and forgetful gents
tried it when they should have been in
radio’s equivalent of the ninepenny seats.
There were only a few free hours on 440
metres, on Sunday afternoons before the
broadcast stations tuned up. But, more
drama is to follow, dear friends:

“The amateur transmitter is not
permitted to use ‘spark’ and many
complaints have been made_of Morse
interference from an amateur station
using ‘spark’. In most cases, the cause
has been traced to shipping and coastal
stations, The BBC waveband at present
does not extend below 300 metres and
therefore a clear 100 metres separates
the amateur from the BCL (Broadcast
Listener) and it would appear that no
possible interference could occur. In
congested areas, where several aerials
almost touch, and in many cases run
parallel, shock excitation is,
unfortunately, noticed when the
transmitting station is using telephony.
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more fishes around
radition and comes
ltrz;\ight bananas...

“Very few amateurs use telephony
(even on shorter wavelengths than 100
metres) during broadcasting, but to avoid
any possible chance of overhearing such
transmissions, the broadcast receiver
should endeavour to protect himeself to
the full extent by using a loose coupled
aerial circuit.”

Now, it must be said that the BBC did
not have a lot of experience with loose
couples. The onesit greeted were usually
respectable. In the 1930s, the BBC
station at Swansea took over an office
formerly used by a Registrar of Births,
Marrages and Deaths.

No fairies in the
kids programmes

“People still come here to getmarried,”
complained the local BBC panjandrum.
“And they look annoyed when they tell us
that it'’s none of the BBC’s business.”
This absence of Cupid at Swansea
reflected the very sensible approach of
the BBC. A Children’s Hour producer at
Cardiff, around the same time, declared
that there were ‘no fairies’ in the kids
programmes transmitted from the Welsh
capital.  There was always a stern
approach to life in the Principality, yet the
interest in amateurs was real enough. On
the night of March 6th 1925, the Cardiff
station (SWA) declared its intention of
relaying an assortment of continental
broadcasters to its handful of loyal
listeners. The plan was that of relaying
‘Radiola, Paris, Rome, Cassel, Berlin,
Madrid, Brussels and anything else that
happens to come along, so that listeners
with crystal sets may share the joys of
distant reception. During the tuning
preliminaries, a programme will be given
from the Cardiff studio by the station
orchestra and Mr. John Perry, tenor.’

The serious amateurs must have
listened in that night, if only to have a
good laugh.

Allthe early stations had call signs, just
like amateur stations. Shades of
postcodes to come, you may think, with
the Edinburgh station shown as 2EH; the
Dundee, as 2DE; the Nottingham
programme as S5NG; Plymough’s as
5PY, and so on. London, inthose earlier
1920s, had the world-famous 2L.O
identification. Artists broadcasting
from local stations sometimes used the
station . call-sign_, to identify their

i

ensembles - the 6BM Trio from
Bournemouth included Percy Edgar
(entertainer) who was later to manage the

BBC Birmingham (Midland) output.

Talks were high-brow enough, and you
do not hear that sort of stuff onlocal radio
now. Titles were confusing, too. The
eager car service man was likelv to tune
into a talk entitled (as he thought) ‘what
we owe to grease’, only to find that the
‘grease’ was of the Hellenic variety, and
all about that ancient home of
democracy, Greece.

And if you think your radio shack
looks a mite muddled at times, the early
broadcast studios were probably much
the same. Sometimes a single room had
to be used as office and studio, with a
curtain dividing the piano and immovable
mike. Heaven knows where the do-

everything manager put his vacuum
flask. Take, for example, Birmingham’s
SIT station. This had started out during
the very early days when private
enterprise was getting into wireless.
Western Electric, pioneers of
broadcasting in the USA, started an
experimental station with the call sign of
4WD, but when the British Broadcasting
Company _nationalised the system, it
became 51T and was situated in the GEC
plant at Witton. Its home was not a
marble hall, but a small area in part of a
converted warehouse.

Left: the front cover of The Radio Times for
20th February 1925, with an article by G.K.
Chesterton.

Below: a programme schedule for the
Liverpool station 6LV shares a page with an
advert for S.C. Brown headphones. Most of
the magazine’s ads were for radio equipment
and components.
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Liverpool Programme.
6LV  315M.
Week Beginning Sunday, February 22nd.

SUNDAY, February 22nd.
3.0-3 0.~ Programme S.8. from Landon.
5.13-9.0.—Simple Nervws  relayed from St
Jumews Chureh, Tosteth Park.
9.0-10.45.—Progruame .8, from Londun.

MONDAY, February 23nd.
110 12.0.—Mid dmy Cuncert.

330-430.— Gmllanl ard s O estra, relayed
from te Seala Super Ciinensa,
530 1 30, —CHILIIREN ~ COLNEK.

0 10.30.— Programenc S L feom London,

TUESDAY, February 24th.
4.0-30—Tho “Nate Brughter  Luvarpool
Banul. releyod teem the State Caty's

430 6 30— CHILUREN S CORNER.
TO—WEATHER FORECAST rud NEWS.
N8 from Lord 1

2 ACKLEMANN,

N B. from

The Liverpool Philharmonic Socisty’s Niath
Concert,

Relay b rarn
The Plalhug ‘

Canilu tor. GEC

RVHTISIN RN

730 Ruwarks wn the W

ail,
SCHNTE A0k CE,
LL (~ola \ olu).

2 to be Byrfuruud.
T Drarak
s U Setre D) Woguaer
Viohn Ceowerte, Opoal Ctrohian
JULES GAILLARD (Viohny.
ROGE T CUREIS ey
M MLLARD (Hory
T Lany

T
SMocot VT 0 Wy Y s (1)
I 5 g « Midinda
Ve G tard
C e bV :
Taonu b

- Mczkon ali
. B oy}
M. vt
MhaSowe L. o Haesdmang
CHel v Me I AU Lhows L dearn
g Ak nine Loare Mo
*aeretode M tancd nlnpug L
Bobart Curt

hered
Horsvdnurny

*The Swan C
© Celte Lawes

- Sdint Naene

v Poulds

1
Angels Guank e L Cadyed
'HER FORECASE und NEWS,
XAt from Lot 1.
Prof KOS, RALL & B. from “losyoi,

al News,

10.0.— THE LONDUN (ELEBRITY BAND:
Daare Muwie,

11.0.—Clcse down.

WEDNESDAY, February 25th.
—Mud duy Coneert,
—Godtanl and s Orcl estra,
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] Spumker 4,000
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—CHILDREN'S CORNER, | Second Prize:
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3.30-4.30.— Gatllard and his Orcheatry,
6.30-6.30.—C HILDREN'S CORNER,
7.0-11.0.—Programme S.H. from London,
FRIDAY, February 27, vaheo B/ wsch,
4.0-5.0.—The * State Drigh i N
S righter Liverpool
§.30-6.30 —( HILDREN'S CORNER.
7.0-10.30.— Progrumr ¢ S.8. fro n London,

SATURDAY, February 28th,
3.0-4.0—Organ  Reutsl  relay S
ot e ul  relayed from st
g.a&c.no.—cuu.nm-:x's CORNER.
7.0-12.0.—Programme 8.B. from London,

We want a title for this
appealing picture

One H.1 ¥rown Lemd
ohasa,
value £5:10, 0.

5.30- L i title—can’t you suggest » suitable one and win a superb
7.0 V0 In—Lragr e 8 B. feom London, Owe H2 $rotn Lewd | Brown Speaker? Even if you don't win the first
Fiulipitaod prise, rou may 20l get one of the fali-dozen paire of Faype

THURSDAY, February 26th, e P eadphones—similar to those worn by the kiddic in t

Six comsolation prizes l
of $taEn Fastharweicht
Hoadphones 4,09 shme, |

315 3.45.—Tranginisson to Schools, b e

.

Ldrow

HEADPHONES _.AND LOUD SPEAKERS

_} post card will do. Closing date Feb. 28th.

—suggest one and win a JBrown
Loud Speaker or Headphones.

]

:

| HIS charming child study by St. George Hare, R.1.R.O.1,

| T i just typical of the tens of thousands of little users
of Brown Featherweight Headphones.

: Such & fascinating and expremive picture deserves a good

| pictute. An estra pair of Hendphones is always useful,
particularly if they are Brown Featherweights weighing but
#ix gunces—none are 50 fortable or 80 popular among
children and grown.ups skike.

Send in your suggestion to owr Head Offic: to-day—a

S. G. Brown, Ltd.,

Showreoms : ‘:, Mortimer St., W.1.
Victoria Rd., N, Acton, W.3.

1 Liverpool.
7, High Sr., Sowthampten

Gubere ad. 220
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ECISON SWAN ELECTRIC €O. LTD
QUEEN VICTORIA STREET. LONDON EC4

Progrannes seemed to have a special
interest for the typical amateur. For
example, a talk on ‘The Cave Man’ was
given in February 1925, with the
Children’s Corner devoted to ‘Useful
Things We Don’t Learn at School'. Like,
presumably, how to get a job. Bright
listeners could get a few bob out of the
BBC, too, as stations ran Radio
Crosswords (nothing to do with Today in
Parliament).

Those getting the right answers could
share in a lucky dip for prizes of two and
three guineas. You can tell that these
were fare more affluent days in the
medium.  Bournemouth’s programme
(6BM) on May 8th 1925 offered a
review of ‘The Drama’ as broadcast from
the Bournemouth Station, which was, by
the way, situated on Holdenhurst Road.
“Will the sound of horses’ hoofs on snow
broadcast? Yes! Will this sound when
combined with other sounds, broadcast?

No!

“If you listen tonight, we think you will
be very interested. We shall reproduce
some of our most successful Pictures and
Plays for purposes of demonstration.

“Our first attempt at broadcasting
running water sounded like shovelling
coal. We changed this. How? Listen
tonight.”

All kinds of programming got listeners
writing, or far more rarely telephoning,
their local station with ideas about
technical improvement. | have a shrewd
idea it was just a plan-to get amateurs
away from their sparking activities. One
programme was broadcast without any
actual description, and listeners were
invited to send in, on paper, the layout for
the programme appropriate for The
Radio Times. Prizes were offered. No
prizes were offered for the non-delivery of
programmes.

“A curious incident was responsible
for the changing of the Sheffield
programme one recent evening,”
declared The Radio Times one day in
1925. “A programme should have been
transmitted from the Albert Hall,
Sheffield. When the performance was
due to start, it was found that no
transmission was being made. Another
programme had to be relayed from the
studio. At the end of the Albert Hall
performance, the microphone was
examined, as it was then found that mice
had chewed the moving coil and most of
the wood, ie, used for suspending the
microphone.”’

Well, this kind of thing may occur in
cable TV, where troubles cannot be
blamed on amateurs doing too much
‘sparking’ at the bottom of the garden.
That life changes little over the years is
confirmed by a merry piece written by
Robert Magill well over fifty years ago.
He reported the types of wireless buff
around, and indicated the kind of chat
that might be heard on the train to town,
all about anodes, and rheostats and grids
etc. In the end, the brainiest of the lot
would have to be the ten year old son of
one’s neighbour, who prefers not to upset
his father by pointing out what is really
amiss with fg’a’s model but has three sets
of his own, all working 1019 perfect and
built by himself.

hours, and asking for spare parts as a
favour. On Sundays, he counts his
money. When he looks at his bank
paying in book, he thanks Heaven he
gave up lending bicycles on hire, and likes
wireless very much indeed.”

All this was underlined by a statement
from the then Chief of Radio
Communications of the French Army,
Ceneral Ferrié, who, according to the
press, said that but for the arrival of radio,
the Eiffel Tower would have been
demolished. However, as soon as it was
recognised as a fineradio aerial, its future
was assured.

I hear that a few fellows in Australia
have been hanging their antennas on the
Sydney Harbour Bridge, which shows
that modern architecture is really a friend
to the amateur.

Even in 1925 competition between valve
manufacturers was intense.

Bottle of hair oill

“He likes wireless because he can swank
about hearing the Eiffel Tower one night
on a set he made from a mousetrap, an
old electric light bulb, and a bottle of
hair oil. As for the man at the wireless
shop, he never gets time to listen, because
people are always coming around after

Advi of STERLING TELEPHOME & SLECTRIC COMPAXY, LTD. ]
Nmtmtmer o Tiphonrs el ek hsowsrm &
210212, TOTTINAAM COURT RD. LOMOCK, W0 Wab DAGENMAM KsSEX '
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Venus and Adonis

ROM the idealised figures of
mythology to affairs of modern
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Amateurs were among the most
enthusiastic supporters of radio in those
years when their interest made all the
difference for public conversion to the
wavelength art. It’s a pity that The Radio
Times in those days offered lectures
rather than encouragement. G.K.
Chesterton, in a major feature on the
subject, referred to ‘the one man down the
street who still has the moral courage not
to talk about wireless’. The silence of the
fellow was not due to lack of interest; he
was just concentrating on the crossword
clues put out by the local station. Then,
as now, the prospect of getting a few
buckshee guineas to spend on equipment,
obliterated all else.

As for the BBC’s home in Swansea,
one wonders whether they put a sign on
the door: ‘No Marriages Here’. That
could have been the origin of some of
those TV plays about loose living and
other shock excitation.
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The Morse Code is these days a
controversial subject among radio
amateurs. Loved by some, hated by
others, only one thing is certain; since
Britain is unlikely to go against
international agreements made at the
World Administrative Radio Conference
in 1979, the code is likely to remain a
requirement for obtaining a licence to
transmit on the amateur bands below
30MHz for many years to come.

Although many people find learning
the code a chore, the tasks may be made
easier if you have access to an unlimited
amount of practice Morse at exactly the
right speed. Records or tapes may be

layed so often that eventually the
random’ groups of letters become
unconciously memorised; practice
sessions transmitted on the air or at the
local club are useful, but they may not
always be at the right speed or at a
convenient time for the would-be brass-
pounder.

A purpose-built Morse tutor is ideal
because it provides an endless supply of
random code groups at whatever speed
the listener is able to copy. The
advantage of a computer Morse tutor,
though, 1s that it can provide ‘hard copy’
of whatever has been sent, so that any
mistakes in sending can be detected
immediately. A home computer has
many other uses too, both around the
home and in the shack.

“. .. start at about
eight words a
minute

The program listed in Fig 1 is for the
popular Sinclair ZX Spectrum. This
computer, in common with many other
home computers, has an internal
loudspeaker which can be made to
produce a tone, enabling the machine to
be used as a morse tutor without any
external hardware being required.

The binary representation of each
Morse letter and number is held in the
DATA statement at line 2010 in the
program. When the program is RUN, the
user is asked to specify the speed required
in words per minute, the length of any
extra delay to be inserted between
characters, and whether code groups of
letters only, numbers only, or both letters
and numbers (L,N or B) are required.

| . The computer generates a sequence of

for the

150 characters at random, in line 2170,

and stores them in the array t$. This
takes a few seconds and allows the
student to compose himself ready for the
sending to begin.

The characters are sent by the
subroutine at lines 2900 to 2940. This is
called by the lines 2200 to 2220 for each
character in the array t$, with a space
being sent after every fifth character.

The text is then displayed for checking,
by lines 2300 to 2330.

The best way to learn Morse is to start
at about eight words per minute with a
two second delay to allow identification of
each character. The speed should be
increased as soon as possible to 15wpm,
the delay remaining the same. The idea of

A Morse Tutor Program

Sinclair ZX Spectrum

By |
Julian Moss| G4ILO

this is to get used to recognising the
rhythm of each character at the target
speed

The length of the delay is then
gradually reduced to zero at which point -
you are receiving Morse at 15 words per
minute! It is ddvisable to gain some
practice at receiving plain language,
perhaps by listening some Morse
practice transmissions, before taking the
British Telecom test.

To anyone intending to learn Morse by
this method, | wish you good luck, and
hope to hear you on the, HF bands soon!

Fig 1 Morse Tfutor program listing

Egaa REM MORSE TUTOR @©J4 MOSS 84T
.

=¥%1l9 DRATA 83.82,60,58,48,32,.323,%

E.239,47,8,17,21,8,2,22,11,15,4+.3

BL,A1C,3I8,7,8,15,22,27.,10,8,%,12.,2

4,14,25,.,29,1<

202@ oI b3 (35) ‘-

222 FOR i=1 TO 36 REALD U LET

bS{i) =CHRS J: NEXT i

218 REM chocose rtions

211 CLS i }

2120 INPUT "“SPFPEE (WPMY 2 SPEED

2125 LET spead= sapeed | é

2138 INPUT "DRELAS { SECS)Y 2, delay

2148 INPUT "LETTERS, NUMBERS |OR

BOTH?":; 0%

2188 oIM t$(1SA) .

218@ CLS . _ . N -

2178 FOR i=1 TO i15@: LET ts (i) =4

HRS (RND*(Q*(0$<>"L“J+35*(o$<>“n

1Y +1@x(os=""L") +1): NEXT i

S208 REM send code groups

2210 FQR i=1 TO 15@: LET x=C00DE

b (CODE t%¢i)): GO 3SUE 23aa: IF

i =INT (i S) %5 THEN BEEP specedsx8S+

delay,82 . '

éee% EEﬁTd! ftay code group

2323@0 ispla =

231@ FOR i=1 TO 15@: PRINT CHRS

(CODE t3(i) +47+7 % (CODE t&H{i) >18)

1;: IF i=INT (irS) 8 THEN FRINT

232G IF i =INT (i~2E) 25 THEN PRI

NT

2338 NEXT i

2398 3TOP GO TO.21606

2902 REM send Morse character

2918 LET uU=xr2: LET X=INT y

2920 BEEP speeds® {1+ (u-Xx) ¥4} ,12

2932 IF Xx=1 THEN BEEPRP speedx3+ds

Lay.,B88: RETURN . _

2940 BEEP speed.,689: GO TO 23231
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VERTICALS

The half wave dipole and the quarter
wave vertical (often called the ground
plane) are perhaps the most written about
of all the antennas used by amateurs.
Every book on amateur radio seems to
have this ‘dynamic duo’ described
somewhere within its pages; despite all
this, the quarter wave vertical is perhaps
the most misunderstood of all the simple
aerials. It is most certainly not the answer
to each and every amateur’s prayer, and
in many cases it has proved to be
disappointing in its performance.

A vertical ground plane has certain
limitations. The fact that it is inherently a
ONE BAND device is perhaps the most
important of these, and running a close
second is the fact that for the higher
frequencies (above 7MHz) it is often
inferior to a dipole or end fed wire for
nuach of the time. A well placed vertical
only really shines at certain specific times
when the DX is coming in a very low
radiation angles. Then it enables the
working of really exotic long range DX
for some time before that DX is even
audible when using conventional
horizontal wires.

I have often worked W6 and W7
stations on 14MHz some twenty minutes
before they were available on horizontal
wires, but only had reciprocal reports of
S3 to S5. Later when the angle became
higher signals strengths were well up from
this on a horizontal antenna.

It enables the work-
ing of really exotic
long range DX

On the lower frequency bands however
(7,3.5 and 1.8MHz) a vertical antenna
can outperform most horizontals both in
the working of DX or in contacting semi-
locals on the ground wave. If we could all
get our horizontal wires at least a half
wavelength above the ground thjey would
then be supericr to a vertical, but this
would mean having supports at least 70
feet high on 7MHz and correspondingly
higher on the lower frequency bands!
How many of us can get aloft a ‘real’ Top
Band dipole to be suspended some 250
feet above ‘deck’?

John D. Heys G3BDQ

reveals some novel ways

of using this popular

aerial

It is not the polarisation of a ground
plane antenna that is normally
advantageous, but the fact that such an
antenna can be made to radiate at quite
low angles above the horizontal.
Incoming signals from places beyond the
ground wave zone do not exhibit a
consistend polarisation, and the effects of
the ionised layers high above are
responsible for this. A vertical receiving
antenna is of no advantage in the
reception of DX which was vertically
polarised when it left its transmitting
aerial. It will only help in the reception of
such vertically polarised signals coming
from within the ground wave zone. This is
a fact that was soon learned by the

exponents of CB DX!

Theoretically it should be possible to tie a
quarter wavelength of wire to a wooden
pole which has been set up vertically and
pushed into the ground; connect a length
of 500hm coax to it and join the feeder
shield to a metal spike which has been
hammered in adjacent to the aerial, and
then set about working the DX! Should
you be one of those rare individuals who
happen to inhabit a salt marsh, these
simple directions should suffice.
Personally | have never lived on or near a
salt marsh and it is doubtful if many of the
readers have, so an alternative ground
connection must be devised which may
hopefully exhibit some of the
charactenstics of a ‘perfect’ earth.

Earth conductivity is a variable factor -

dependent upon the local geology and
also the ever changing climatic
conditions. This summer my garden has
an earth resistance which is many times
higher than the norm found during the wet
winter months. The ‘goodness’ or low
resistivity of the earth around the base of
a quarter wave vertical antenna is all
important. It ensures a low angle of
radiation from the antenna and also
determines its feed impedance. A circle of
some eight or ten metal pipes or rods
(copper or aluminium) each one knocked

into the ground for at least six feet and all
connected to the coax braid at the foot of
the aerial with low resistance thick wire or
similar braid is one way to lower the earth
resistance and reduce aerial power losses.

This technique is recommended by the
makers of certain commercial vertical
‘trapped’ antennas. The writer has one of
these antennas and by additionally laying
out several 20ft lengths of buried wire
radially from the aerial base and joining
these to the ground stakes a good match
to the feeder and a low SWR on all bands
has been made possible.

Instead of such ground stakes and
buried radials a more usual ploy is to have
elevated horizontal radials or ‘ground
planes’. Each of these wires is cut to be a
quarter wavelength long at the operating
frequency, and they can range in number
upward of the minimum of two. The
greater the number of radials the closer

| will the antennas radiation pattern

resemble that of the ‘perfect’ quarter
wave; that is equal all round low angle
radiation with no gaps or odd lobes in
certain directions.

insulation

The vertical itself is often fabricated
from metal tubing and is a self supporting
structure insulated from the ground at its
base. An equally effective radiator is
made from wire fastened to a wooden or
plastic pole. It is not necessary or insulate
this wire from a plastic or glass filve
support but when using bamboo or
ordinary timber it is best if the top 209% of
the wire which is at a higher impedance
than the lower part is separated and
insulated from the support. The final few
inches are best left self supporting for it is
here that the voltage is highest when
transmitting.

With powers of 100 watts or more into
the vertical made of wire, corona
discharges may sometimes take place in
certain weather conditions. This can be
prevented by soldering a small metal ball
(!/, in diameter) to the aerial’s topmost
tip. My local locksmith and security shop
sell small brass door knobs intended for
cupboards and cabinets which can be
easily convertedinto anti-corona devices.
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A O Anti-corona ball

254—305mm
20% of 5
total length b
%

A

Fig 1 Top and base details of a wire ground plane. If the radials are horizontal the feed
impedance is only 30 ohms, but if they slope down at 45 degrees this is raised to about
50 ohms and normal single 50 ohm coax feeder can be used.
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—— Pair of 7582
] coax feeders
1 in parallel