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PUBLISHER’S ANNOUNCEMENT

You may have noticed that Amateur Radio’s cover price has increased This had been
made necessary because of continually increasing paper and production costs

As we are p 8 verv d ling to a ded. d band of
readers, we are subject (o higher unit production costs than other magazines of more

general appeal

Our research indicates that the magazine content is what you have asked for. 50 1n order
to conunue publishing Amateur Radio for vou, we need to charge an economsc cover
price.

I bope you conunue (o enjoy the magazine
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Best wishes

Peter Williams
Publisher
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Well-made variable capacitors with a
swing of say, 30 to 300pf, plus wide
'spacing between plates, are desirable
objects for anyone contemplating a high
frequency aerial tuning unit (HF ATU).
The plates need the wide spacing if you
are going to transmit through them,
because of the high voltages invoived.
P= V#R. Thus 100 watts into 50 ohms
means we are talking 70 volts, but let the
aerial impedance go up to, say, 300 ohms
and we are talking 175 voits.

There are some really weird variables
onthesurplus market atthe moment.I've
no idea where they are coming from (I
didn't see them at any trade auctions, for
example). They are weird because they
have a cam on the non-shaft end of the
rotating bit. The effect of the cam is to
reduce the spacing between the plates
as the capacitance increases. | have no
idea why this was done. The only theory
that has come out of informal seminars
held at traders’ stalls amongst people in
the crowd is that it was done to linearise
the rotation/tuning ratio. True, this may
well happen, but why not make them of
the old fashioned ‘snail shell’ outline,
which did the same job?

The good news is that these capacitors
sell cheaply, brand new and boxed they
seem to fetch £8 to £10. This may not
seem cheap to you if you are thinking
along the lines of ‘great, but it will arc
over at high capacitance values’,
however, it is not a lot of trouble to
remove the cam and bung in a washer or
two. I've also met one guy who filed the
profile off the cam. It's worth thinking
about!

Talking of building ATUs

Another unusual item for ATUs was
seen on a trader's stand at the Leeds
rally, and on other tables at other rallies
since. These were massive roller coas-
ters, like, bigman. The coil was eighteen
inches long and nigh on six inches in
diameter,and all in heavy silver plate too.
The mechanical drive came in via a bevel
gear system from the input shaft so,
unusually, the shaftwas atright angles to
the coil. | promise you, if you can arc over
one of these roller coasters you are
really running some urge! At £14, these
mechanical delights are seriously under-
priced. Couple one of these with a pair of
the ‘funny’ variable capacitors above
(suitably modified) and you have an ATU
that will deal with any power level and
last a lifetime for a very reasonable thirty
quid or so.

Rally prices

In response to several recent queries
which | have received, the following
table is a rough and ready guide to the
price of a basic six foot table at some
assorted amateur radio rallies.
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Leeds (White Rose) - £12.50
East Suffoik (revival) £10
Brighton

(with early payment discount) £11.25
Anglian (Cotchester) £5
Drayton Manor (MARS) £20
BATC (Crick) £18
Spalding £9
Doncaster £10
Bury (Manchester) £9

There's this funny smell . ..

So says a ‘friend’ standing at the door
with ascope in his hands. As he recounts
his tale of woe about how the EHT
voltage multiplier chain had blown its
last rectifier, I'm busy plugging it in and
turning it on. Sure enough an over-
powering whiff of ozone comes out. The
hapless owner goes on to say that he had
changed the said rectifier and had run
the scope up, covers off, with no trouble
at all. He had then put on the covers,
whereupon the smell had appeared, plus
a fizzing noise.

Our hero now made an almost literally
fatal mistake; with the cover off, in a
darkened room and with the scope on, he
tried to put the cover on whilst looking
for the source of the smell and noise. As
he got the cover about half an inch from
the scope, crack, the EHT arced over to
the cover he was holding and gave him
the mother and father of electric shocks,
causing him to say ‘oh bother’ or similar.
His nextmove was tobringitroundtome.

| explained that if he is going to work
on EHT power supplies whilst they are
on, he must at least earth the coverwith a
decent earth strap before holding it. |
then had a look at the rectifier he had
changed. Who had fitted the new
rectifier and left a bit of its lead-out wire
sticking out of the joint? This was
causing a corona. It just took a few
minutes to cut an eighth of aninch off the
lead-out and re-flow the joint so that
there was a good smooth ball of solder
there. End of problem.

On the subject of scope EHT power
supplies, I've had a spate of incorrectly
repaired ones where the owner had
simply changed one fault for another.
Quitea lot of scopes have somethinglike
a 2N3054 in a free-running, transformer-
coupled oscillator. As well as the feed-
back winding there is a high voltage (and
hence high impedence) winding that
goes to the voltage muitiplier. The
rectifiers in the chain are selenium or
similar old technology stuff. Incidentally,
these can be impossible to measure on
an Avo as there are often dozens of
diodes inside, all in series, say half a volt
or so drop across each, and your 15V
battery in the Avo on ohms is insufficient

Il

to bias them. The only way to check out
the chain is to carefully work your way up
it with a well-insulated probe and a
voltage multiplier on the Avo, or a
dedicated electrostatic  voltmeter.
Remember that the capacitors down to
earth inthe chain are far more likely to go
ashort than the rectifiers. These capaci-
tors are not a lot of pfs, often only 500pf.

What often happens is that, if the
rectifier goes, the owner fishes around
and fits a silicon 25kV diode from, maybe,
a colour telly as a reptacement. The EHT
still doesn’'t work, the reason being that
the afore-mentioned selenium ‘stick’
rectifiers are high impedance evenwhen
on. Wop in a silicon low impedance job
and the free running oscillator will not
start up, 'cos it loads it too much. The
trick is either to fit a massively overrated
silicon diode - say 45kV — or three or four
ex-telly 25kV ones, in series. In either
case you now have lots of silicon diodes
in series (a 45kV diode probably has
several lower voltage ones, in series,
inside it, a 25kV one, two or three). This is
now of high enough impedance to‘allow
the oscillator to start and run. Personally
I prefer to use one 45kV job rather than
two or three lower voltage ones in series,
since the joints cause a corona. Isn’t this
where we came in?

RTTY to television converter

This is a Microwave modules box of
tricks that goes between the speaker of
your receiver and a television (or
monitor) and allows reception of RTTY.
Sure you can make your beloved home
computer do this nowadays, and this has
probably forced down the second-hand
price of the Microwave Modules box;
more of this in a moment. The big, big
advantage of the MM box is just that, its
box. The thing is contained within the
larger flavoured die-cast box and the
screening is excellent. Side by side in
the shack, connected to a TS830S, the
Microwave Modules converter chucked
out about an ‘S’ point of noise on
14.080MHz, a programmed for RTTY
Sinclair spectrum (early 48K job)
chucked out an S8 signal. The MM box
was able to resolve many more stations,
and does it well too.

The MM box allows a vast range of
RTTY ‘speeds’ (rates to its followers),
unfortunately not automatically
selected, butitdoes work well. I had a lot
of fun around 10MHz with it, reading
about what would be in tomorrow’s
papers etc, as well as reading amateur
traffic.

Price-wise the converter used to hold
its value well, about the ton, this seems
recently to have fallen to about half that,
say fifty or sixty quid. | would certainly
recommend one to any listener who
wanted to have a dabble.
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RAYCOM'S ROYAL 1300
The Royal 1300 antenna now
manufactured in Birmingham

on behalf of Raycom is a copy .
Japanese .

of an original
design, but having improved
features such as Military Spe-
cification UR67/RG213U Coa-
xial cable and Military Spe-
cification ‘Greenpar’ N con-
nectors. As a vertical Trans-
mit/Receive antenna for the

2m, 70cm, and 23cm bands, it-

is ideal for general monitor-
ing and FM operation. The
Royal 1300 is also supplied
with 15m of coaxial cable and
two N type connectors. It
costs £59.95 (including VAT).

For further information
write to: RAYCOM Systems
Ltd, International House, 963
Wolverhampton Rd, Oldbury,
Warley, West Midlands B69
4RJ.

MINIATURE ENCLOSED
RELAYS

STC Electronic Services
has introduced the PED
Series 15 relay for ac or dc
operation. These miniature
enclosed plug-in relays fea-
ture single, double or 4-pole
changeover contacts which
are suitable for switching
resistive loads up to 16A, 250V
ac or24Vdc (single); 10A, 250V
ac or 24V dc (2-pole); and 5A,
240V ac or 24V dc (4-pole).

Typical contact switching
time including bounce is 9ms
for operate and 8ms (ac) or
4ms (dc) for release. Offering
a mechanical life of 20 x 10°
operations (minimum) and an
electrical life expectancy of
100,000 operations at the max-
imum rated load, standard
devices are available in 12V
dc, 24V dc, 110Vac and 240V ac
versions.

Mounting is via a clip and
socket assembly for plug-in
connection.

For further details, contact:
The Relay Group, STC Elec-
tronic Services, Edinburgh
Way, Harlow, Essex CM20
2DF. Tel: (0279) 26777.

RMI A ON
Mass termination assemb-

lies (MTAs) are complete PCB

_interconnection systems,

-

now available from STC Elec-
tronic Services.

They dispense with the
need for wire stripping and
crimp height control, allow a
variety of wire sizes and types
to be terminated in a single
step and offer a reduction in
labour of between 50-95%,
depending on the applica-
tion.

Housed in 94V2-rated ther-
moplastic polyester with a
contact pitch of 0.100in and
0.156in and an operational
current rating of 4A, the
system is colour coded by
wire size.

The MTA 100 Series accepts
wires from 28 to 22AWG whilst
the MTA 156 Series accommo-
dates 26 to 18AWG. Headers
are available in straight or
right-angled versions, with or
without friction lock and
polarisation. Mating is possi-
ble with all available 0.100in-
post header assemblies.

For further details, contact:
The Connector Group, STC
Electronic Services, Edin-
burgh Way, Harlow, Essex
CM20 2DF. Tel: (0279) 626777.

Available from ECW (Elec-
tronic and Computer Work-
shop), the 20MHz 3031 single
trace oscilloscope allows in
oroutof circuittesting of FET,
bipolar and zener active
devices and of passives such
as capacitors and inductors.
This extends the range of

applications far beyond that '

of a normal oscilloscope.

The input sensitivity is
2mV/div up to 10V/div, in 12
switched steps. Rise time is
17ns. The timebase is adjust-
able from 40ns/div to 0.2s/div
and the trigger circuit can
operate with signals of up to
25MHz. Its dimensions are 240
x 317 x 125mm, it has a clear
9.5cm rectangular CRT dis-
play and costs £199 (exclud-
ing VAT) or £242.65 mail order
(including VAT and post/
packing).

Further details can be
obtained from: Electronic and
Computer Workshop Ltd, Unit
1, Cromwell Centre, Step-
field, Witham, Essex CM8
3TH. Tel: (0376) 517413.
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DIALOGUE SUPERVISOR

Now available from Dia-
logue is a new family of
supervisory circuitstoreduce
the complexity and compo-

nent count of microp-
rocessors which monitor
power supplies and batteries.
Four devices are available:
the Maxim MAX690, 691, 692
and 693. All feature a preci-
sion voltage monitor with
pretrimmed voltages of 4.65V
(690/691) or 4.40V (692/693).
They are offered in 8-pin
(690/692) or 16-pin (691/693)
packages. ‘
The main device functions
are a reset output during
power up/down and brownout
conditions; battery back-up
switching for low power logic;
a reset pulse if the optional
watchdog timer has not been
toggled within a- specified
time; and a 1.25V threshold
detector for power fail, low
battery or power supply
monitoring other than +5V.
Additional features offered
by the 691/693 include write
protection ofa CMOS RAM or
EPROM; adjustable reset and
watchdog time-out periods;
separate outputs for indicat-
ing a watchdog time-out,
back-up battery switchover
and low V.. and on-board
gating of chip enable signals.
For further details, contact:
Dialogue Distribution Ltd,
Wicat House, 403 London
Road, Camberley, Surrey
GU15 3HL. Tel: (0276) 682001.

by P Rouse

This sequel to Peter’s origi-
nal book, Scanners 1, fulfils a
basic need for an all-embrac-
ing guide for scanner users.

Scanners 1 acted as an
introductory text for those
new to the hobby, explaining
the basics of scanning and
giving extremely useful and
comprehensive  frequency
lists.

This new book is aimed at
those who have a little more
technical knowledge - for
instance, there is a sectionon
homebrew equipment which
should interest the soldering-
iron fan.

Despite the additional
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All the latest
news, views, comment and
developments on the amateur radio scene

technical examinations the
book is written in the same
no-nonsense, understand-
able style that made the first
volume so popular. Anyone
who has read Scanners 1 will
enjoy this further amplifica-
tion of the ins and outs of the
subject.

To give some idea of the
contents, frequency lists for
the US are given, aircraft
callsigns and prefixes,
amateur radio  prefixes,
marine channel allocations
and ITU Regional allocations.

Fault-finding tips are given,
computer interfacing is
examined with programs
included, and various pro-
jects for the construction
enthusiast are detailed.

Argus Books Ltd, £9.95. ISBN 0
85242 924 X

BENCH POWER SUPPLY

Instrumex has made avail-
able the Thurlby LB series of
low cost, general-purpose
laboratory bench power sup-
plies.

Voltage and current levels
are set using rotary switches,
providing a rapid and accu-
rate means of setting the
output. Calibrated vernier
controls provide infinite
adjustment of voltage and
current between each switch
setting. Also provided is an
output range switch, which
allows the user to select a
higher maximum output cur-
rent when using lower output
voltages.

The LB series operates in
constant voltage or constant
current mode with automatic
crossover. LED indicators
show the operation mode and
provide an easy means for
measuring the load current.

The LB series has a line
stability of less than 0.01% of
the maximum output fora10%
line change, aload regulation
of less than 0.01% of the
maximum output for a 90%
line change and ripple and
noise levels of less than
imV/imA. The design s
totally protected against
overload conditions. Fully
isolated outputs are provided
with a maximum voltage
between outputs and ground
of 300V.

JULY 1988

The LB series of laboratory
bench power supplies weighs
just 3.6kg and measures 155 x
175 x 235mm.

For further information,
contact: Instrumex Ltd, Dor-
can House, Meadfield Road,
Langley, Berks SL3 8AL. Tel:
(0753) 44878.

ENER 0 »

EREQ

O .
Another regular and popu-
lar book, currently in its fifth
edition and compietely
revised.

Layout and presentation
have been improved con-
siderably, though the special
A4 format is retained by
popular demand.

All sorts of interesting fre-
quencies are included and, as
the title suggests, some of
them are faintly naughty and
really, you're not supposed to
listen to them. At ieast, that’s
what they say. ..

Indispensable for the SWL,
this is a frequency guide pure
and simple and the frequen-
cies included have been
selected because there is
enough detail on the stations
(and interest among the
readership) to warrant inclu-
sion.

Broadcast stations are fea-
tured again, though the num-
bers are restricted to those
which are well-received in
the UK. This isn't intended to
be an exhaustive guide but
it's certainly an interesting
one and at £6.95 it's definitely
worth having.

Waters and Stanton, £6.95
plus£1p+p. ISBN 09512729 34

PRAC A D
by R A Penfold

Yes, R A Penfold does it
again, this time with PC
Publishing - a determined
new company that is produc-
ing a laudable stream of
extremely useful and inter-
esting texts for the radio and
electronics enthusiasts.

MIDI stands for musical
instrument digital interface,
and this book sets out to
explore the vast potential of
this field. MIDI is a technical
subject, so musicians can be

deterred from utilising its
flexible and fascinating pos-
sibilities.

This book should alter the
situation, as it's aimed at the
baffled musician who is faced
by the mysteries of electro-
nics and computing. All of the
basics are detailed, with an
emphasis on practical
aspects, such as how to
interconnect the systems.

This user-friendly text is hot
off the press and promises a
warm welcome to those who
want to conquer the amazing
world of digitally-produced
music.

PC Publishing, £5.95. ISBN 1
870775 10 4

47 A RODUCTION

Various microprocessor
modules are now available
from manufacturers of
teaching equipment, but cir-
cuit diagrams are also
included in an appendix to
this text.

The 6802 microprocessor is

the basic module examined

and, of course, this is ideal for
basic experimental work due
to its internal clock circuitry
and built-in 128 bytes of RAM.

A systems approach to lear-
ning is adopted, emphasising
the behaviour of the units as
functioning blocks rather
than details of the devices
concerned.

The advantage of this
approach in a fast-changing
field is obvious - devices
change internally very swiftly,
but the function itself
remains important. As will
this book!

Longman Publishing, £8.95.
ISBN 0582 00611 2

INTRODUCING DIGITAL
AUDIO

Another PC Publishing text,
this book is again involved
with digital music reproduc-
tion.

As CD players are currently
enjoying a huge upsurge of
popular interest, doubtless
those amateurs who have
already explored audio cir-
cuitry would like to find out
more about this system and

DAT (digital audio tape).

This book fills the know-
ledge gap for the technician
and amateur, looking at prin-
ciples and methods rather
than the mathematics behind
the processes.

This is a fascinating and
very readable book, echoing
the pragmatic values of the
publishers. It is sensitive to
the needs of the technically-
minded but basically amateur
enthusiast, and one can only
applaud this series of books.

To find out more about
current texts, contact PC
Publishing, 22 Clifton Road,
London N3 2AR.

PC Publishing, £5.95. ISBN 1
870775 05 8

ERRATUM

In last month's issue of
Amateur Radio ° we
inadvertently reviewed the
wrong issue of the World
Radio Handbook. The 1988
edition is published by Pit-
man Publishing, 128 Long
Acre, London. We apologise
to Mr Aleck Kitching, the
International Marketing Dire-
ctor of Pitman Publishing, for
any embarrassment caused.

Piease note the following
corrections to the 'Practical
single-layer RF chokes’
article in the June edition of
Amateur Radio.

Page 33 First column
Line 6:
“3%s” should read “%s".
Para 5:
Cs=03a+ 14r (aandrin
inches)

and Cg = 0.0118a + 0.055r
(aand rin mm)

Para 6: formula should read:

L= 25330
(fes)2 X C,
C,isin pF

Line 3: second column:
delete the whole line

“andso a = 3 =12"
r 025
Para 4 third column:
Add at end of &4,
= 12"

“and so a=3
r 025
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Radio Wave Propagation
by Alan Malcher G4TPM

When | first became a radio amateur, |
held the callsign GBOFF and was a keen
2m operator. | could reguilarly be heard
calling CQ DX on the SSB portion of the
2m band in the early hours of the
morning. ‘One more CQ cali and I'll go to
bed,’ | would tell myself. Two hours later,
still no reply. | used to wonder whether |
was the only radio amateur foolish
enough to stay awake at this unearthly
hour, or perhaps it was my rig that was at
fault. Then, suddenly, the band would
burst into life with Continental stations
all calling CQ DX. The lift had begun.

Radio wave propagation can be a
fascinating subject. A basic understan-
ding can prove to be of enormous benefit
to both radio amateurs and short wave
listeners atike. Although this article
covers certain aspects studied for the
RAE examination, | make no apology
since many short wave listeners and
individuals studying for the RAE may find
it clarifies the subject further.

Before we discuss propagation, we
must first understand how radio waves
behave under normal atmospheric
conditions. So, let us first look at
VHF/UHF and microwave propagation.

VHF/UHF/microwave

These radio waves behave entirely
differently from their high frequency
counterparts. Radio waves (radio
magnetic radiation) that fall within this
area of the radio spectrum move hori-
zontally to the face of the earth. Their
horizontal movement causes them to
quickly decay when reaching the horizon
(Figure 1).

The rapid decay makes it necessary to
erect antennas as high as possible when
operating on the 2m and 70cm bands.
Professional engineers often refer to
these frequencies as line of site, due to
their limited range. However, as you will
learn later, this statement is not always
true.

Tropospheric ducting

This phenomenon is a regular cause of
‘over the horizon’ signal enhancement
but, unfortunately, this form of disturb-
anceisshort-lived. Cooling of the earth’s
surface after a warm to hot day causes
radio waves to skim across the surface
like a flat stone skimming across a still
pond. This can result in radio waves
travelling up to approximately one to 200
miles with relatively good signal
strengths. The earth expels the warm air
very quickly, thus a contact under these
conditions can suddenly be lost without
any prior warning.

The serious VHF operator who is
equipped with even a modest-sized
directional antenna is advised to note
any directions in which he thinks this

8 please mention AMATEUR RADIO when replying to any advertisement

form of propagation is present. Even-
tually, after careful monitoring over a
period of months, it will be possible to
beam in the directions in which this
tropospheric ducting is known to occur.
The strength of the ducting is dependent
on the terrain, as well as the weather
conditions, so it goes without saying that
certain areas are more susceptible to
this form of propagation than others.

When | lived in Middlesex, | noted that
on several occasions, | was able to work
into Cornwall by what appeared to be
ducting. Following my own guidelines, |
made a note of the direction, weather
conditions and signal strengths and,
using the information, | was able to
continue working into Cornwall and the
surrounding areas on regular occasions.
This is not a foolproof method of
obtaining long distance contacts but it
should be regarded as just an aid for
judging the conditions.

Sporadic E ionisation

This, to my mind, is the most exciting
form of propagation. Under good condit-
ions an opening of this type can truly
provide DX performance from mobile
stations and stations running low power
with simple antennas. It is not unknown
for sporadic E to provide a communica-
tions path over thousands of miles.
Although | cannot claim to be one of the
fortunate few who have achieved this, |
have worked into southern Spain whilist
running 10W and using a collinear
antenna situated approximately 20ft
above the ground, experiencing signal

strengths of 5/9 plus 20dB both ways. This
was all achieved on FM.

Sporadic E consists of sheets of
ionised particles that reflect radio
waves. These sheets may be small,
isolated regions or may cover thousands
of miles. They can form over either land
or sea due to the fact that they are
random in nature, ie they can form
anywhere. It is not possible to predict
just where these ionised sheets will
form. However, given the necessary
information, and making observations
which will be discussed later, it is
possible to predict when conditions are
suitable for the formation of such sheets
and a rough indication of their possible
size.

Finding the openings

Having collated the information neces-
sary to predict whether ionisation might
be present, how do you find out the
whereabouts of the sheets (referred to
as openings), bearing in mind their
random nature? A ot of the time,
needless to say, we find the openings
purely by accident. Many times | have
tuned around the 2m and 70cm band and
suddenly found a mobile Continental
station. That has been the firstindication
that conditions were good. However, to
save tuning right through the band whilst
turning your beam through all points of
the compass, the following procedure is
recommended.

Buy a small notebook and note the
types of propagation and meteorological
conditions required for that form of ‘over
the horizon’ signal enhancement. When
you ascertain that conditions are suit-
able for sporadic E, say, tune into and
beam towards the beacons listed in the
many RSGB publications.

Numerous radio beacons are located
within the UK and on the Continent,
which automatically transmit their call-
signs at slow speed in CW, followed by
RTTY. It might be interesting to note that
as this CW transmitted from a beacon is

Fig 1: 1 — Escape wave; its frequency is too high to be reflected by the ionosphere and is lost in
space. 2—Normal one skip to receiving station (see figure 2). 3— Ground wave which decays once
it reaches the horizon. NB. Although Station B is near to Station A, it will not be able to receive that
station's transmission because it is located within the skip zone

Attitude
km

400

350
300

200
120

100

Skip zone {no signal)

Skip distance
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Skip zone Skip zone

Skip distance

X

Y Y

No skip zone
This form of propagation when two
signals are received causes QSB & QRN

Fig 2

automatic (ie produced by logic circuits),
this will be perfect Morse that your home
computer or CW decoder should have no
problem decoding. Unfortunately, the
beacon frequencies, callsigns and loca-
tions are too numerous to be included in
this article and users are advised to
purchase a current list from the RSGB
and, of course, keep the list next to the
notes on propagation.

Solar activity

There is always a lot of talk among
radio enthusiasts about solar activity.
Unfortunately, there are also a lot of
myths and misunderstandings. It's true
to say that the sun plays an importantrole
when it comes to radio communications
and affects all of the radio spectrum. Let
us look, therefore, at those solar activi-
ties which contribute so much to every-
day communications.

Sunspots are mentioned quite often,
so | think it would be a good idea to
discuss them first and then move on to
other related activities. A sunspotcan be
described as any temporarily cooler
region appearing from time to time as a
dark spot on the sun. ‘Time to time’ here
means a 28-day cycle, with the sunspot
cycle reaching maximum activity every
eleven years.

The study of solar activity can be a
complicated affair. For the purpose of
thisarticle, itis only necessary to say that
sunspot activity is associated with

increased ionisation within the lower"

atmosphere around the earth’s surface.
Solar flares can be detected as a large
flame extending many miles from the
solar surface. These flares emit high
intensity protons, argon, nuclear
charged oxygen and other gases that are
collectively referred to as a solar wind.
This solar wind eventually reaches the
earth’s atmosphere and ionises its
layers. The degree of ionisation is
dependent upon the magnitude of the
solar wind.

These solar disturbances are repeated
approximately every 28 days andrise to a
climax every 11 years. Sincethe sunhasa
gaseous structure, its rotation varies in
speed. For this reason, the time scale for
solar disturbances should be treated
only as a guide. Unlike the earth's
rotation of one revolution every 24 hours,
the sun’s rotation cannot accurately be
used to determine a time scale.

High frequency

The high frequency band, often refer-
red to as short wave, consists of
electromagnetic waves that behave
entirely differently from their UHF/VHF
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counterparts. These waves travel hori-
zontally from the transmitting aerial untit
they hit an ionised layer within the
outermost region of the earth’s atmos-
phere. These ionised particles reflect
the wave back towards the earth's
surface, resulting in the signal (radio
wave) travelling thousands of miles away
from where it originated. This can occur
several times, thus enabling the signal to
be received anywhere in the world.

With this form of propagation, it is
possible that a station could be received
in, say, Australia but another radio
amateur or short wave listener located a
few miles from the originating station
receives strong signals from Australia
but cannot hear the originating station.
This is depicted in Figure 3. Radio wave
B, the transmitted signal, does not fall
anywhere near station C although, in
reality, with most HF signals there will be
a very small amount of ground wave
associated with the signal. A ground
wave can be considered as a very weak
signal that behaves like a VHF signal but
decays much more quickly.

SIDs and MUFs

SiDs, sudden ionospheric disturb-
ances, often occur on the HF bands and
can last for a matter of hours or a few
days. SIDs affect the earth’s reflective
layers and stop all propagation by these
layers. In severe cases, this results in
bands being completely dead, although
some very local contacts may be
obtained viaground wave. Only one band
may be affected but, very occasionally,

all bands can be either severely
degraded or closed.

SiDs occur when the ionised layers
contain too much ionisation and, instead
of reflecting the radio wave, absorb and
attenuate all radio signals that strike its
surface. There will often be one or more
bands that are not affected and the
highest of these frequencies is referred
to as the maximum usable frequency
(MUF). For example, if 3.5MHz is the only
frequency where reliable communica-
tions can be established, the MUF is
3.5MHz.

Auroras

Auroras are to be found in the northern
hemisphere and are large layers of
ionised particles within the troposphere
(Figure 4). These also reflect VHF signals
and surprising results have been
obtained on the 2m band. Just 10 watts of
power and a small directional antenna
can produce good DX contacts far into
the Continent. Since these auroras take
place in the Northern Hemisphere, it
goes without saying that you must be
beaming to the north for your signal to be
reflected. It can appear quite strangetoa
new operator to be transmitting towards
north and working a DX station to the
south.

Ghostly whisper

Due to the intermittent nature of
ionisation, all signals viaan auroraresult
in fluctuation and all speech takes on
what can be described as a ghostly
whisper. Although the signal quality is
poor, signal strengths are normally high.
This phenomenon is a regular occurr-
ence especially during the summer
months. During these periods, it is
advisable to occasionally beam towards
the north to see if you can hear any
strange sounding signals which may be
the result of an aurora.

In an article such as this, it is only
possible to scratch the surface of radio
wave propagation but | hope that the
areas covered will assist you in working
DX. So, the only thing left to say is ‘73s
and I'll catch you on the bands'.

Fig 3: A - Although here the signal has been reflected from the trail of meteors, the same principle
occurs under sporadic E conditions. B — While beaming a signal north towards an aurora, the final
direction of your signal cannot be estimated. C — Elevated duct — the signal is lifted over the horizon.

D — Surface duct — this occurs as the land surface cools

Meteor
trails

N

A B

VHF and UHF Signals

Aurora
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* 20 cps operation
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JB80 is an acronym for Junk Box 80m
Transmitter. It is a low-power, reliable,
quality CW Tx which can easily be built by
the new, and not-so-new Txer.

Every item used was found in the junk
box - ie bits and pieces, many long
forgotten, located in various parts of the
QTH and garage, having been stored
away in boxes and cartons. All these had
been accumulated over the years from
old gear; components and chassis which
had long ago been purchased, or
scrounged, because they looked as
though they might come in useful some

day. How many amateurs, with ajunk box, -

small or large, can remember what is in
it? Or remember where something has
been carefully stored?

A long-promised ‘junk box clean-out’
was ruthlessly planned and executed.
Needless to say it was abortive in as
much as nothing was thrown away, but |
realised that there were enough parts to
build at least 2 or 3 spare transmitters;
plus all kinds of other gear! Well-aspare
Tx is a ‘must’ to keep you on the air, if the
first Tx breaks down. Murphy’s Law will
no doubt ensure that when you have a
spare Tx, then the main Tx will never
break down anyway!

The JB80 was designed around avail-
able components. | had fun building the
transmitter and was pleased to see it
working.

Many amateurs will have some, if not
all of the necessary parts, which are
readily available from advertisers of
surplus or new components. Other parts
can be found by scrounging from old
G9JOE down the road.

The circuitry is simple as the JB80 uses
valves. They arereadily available and can
be overrun and abused. If they give up
the ghost, you just pull 'em out and plug
in a replacement. Valves that were
designed during the First World War are
still in use, so accordingly, they must be
considered reliable and worthy of use.

The JB80 has been assembled into two
units of approximately equal size. These
are the Tx and the ac power supply. The
two units are interconnected with a
cable/plug/socket assembly; as a result
the ac PU can be used with other Txs.

However, the circuits and layouts
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the target was reliability

described can be amalgamated into one
self-contained chassis/cabinet as a Tx,
complete with integral power unit.
Dimensions are shown, but are not
critical, and any suitable chassis/ca-
binet(s) can be used for the project. No
real attempt at miniaturisation has been
made. The object was reliable and easy
to build. An appendix can be found at the
end of this article suggesting alternative
valves, components and ideas which
might be used.

Circuit description

The JB80 can be used as a 10/12W input
Tx. It is used with a 10W input, but seems
to be quite happy running at 15W input
CW. Conventionally tried circuitry has
been used throughout, and signal
strength with stability, quality and
reliability has been the target. Only one
stage - the PA - has a tuning control.

The circuit(s) are shown in Figure 1 (a
and b). Each circuit terminates with 4
power connection points A, B, C and D,
which have to be joined together. This

The JB80 is a highly efficient

rugged and simple, low power CW 80m
transmitter. Because of crystal control, with
stabilised HT, plus a buffer stage between CO and
PA, it should produce a clean CW performance. The fact
that it uses valves and not transistors is of no importance as

valve (V1) (B9A valve base), in a simple
Pierce Colpits crystal oscillator. FT243
crystals have been used, however, any
other available types are suitable. The
crystal socket is mounted on the front
panel of the Tx. The CO is fed with a-
stabilised HT supply of 150 pV. This is a
bit of a luxury with a crystal valve type
oscillator, but does ensure very clean
and stable signals.

The next stage is a buffer amplifier
with another EF80 vaive (V2). This is an
extra stability refinement, giving some
extra drive to the PA.

The power amplifier uses a 6BW6 valve
(V3) (B9A base) which is rated at 11-12W
input according to an old copy of the
ARRL handbook. It is supplied with
250/280V HT positive. On the prototype,
this is actually 270V. The PA uses a well
tried and proven circuit. A conventional
Pi-network output tuned circuit is used
to match 50-75 coaxial feedline to a
suitable antenna.

The PA stage is cathode keyed with
suitable key click suppression. A 100mA

Fig 1a Transmitter Circuit
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can be done with a cable/plug/socket
arrangement (the socket must be in the
rear of the power unit), plug on the cable
end from the Tx). Alternatively, the two
circuits can be shunted together and the
whole thing built on one chassis as a
combined unit (Tx plus PU).

The Tx (Figure 1a) consists of a crystal
oscillator stage, a buffer amplifier and a
PA output stage. The power unit consists
of arectifier valve and voltage stabiliser.

The crystal oscillator uses an EF80

meter is wired into the anode circuit for
tuning and loading purposes and
monitoring the anode HT current. If you
know the HT voltage on the anode
circuit, and multiply it by the anode
current, then you have the PA power
input.

The ac power unit provides 250/280V dc
HT, plus a stabilised voltage of 150V DC
for the crystal oscillator. It consists of a
mains transformer (T) in a full wave
rectifying circuit using an EZ81 rectifier
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valve (B9A base). The two LT windings
required for the valve heaters should be
6.3V ac each, with a minimum of 1 amp
and 1.5 amp ratings respectively. Varia-
tions of this transformer will be discus-
sed further later.

The HT is smoothed by means of a 10H
100mA choke and two 16mfd electrolytic
capacitors (min 450V working). An OA2
voltage stabiliser (B7G base) is used to
provide the 150V HT line. A small 6V dial
light bulb is wired into the heater circuit
and panel mounted, to show when the
power unit is switched on.

$2 is the Standby/Transmit (and NET)
switch. When the switch is ‘open’ the HT
to the Tx is ‘off’. When S2 is closed (with
morse key open) only the crystal oscilla-
tor is running, which can be used for
netting on the Rx, if this is required.
Press the morse key ‘down’ and this
brings the PA into action. Make certain
that your Rx input is suitably protected
before pressing the key. S2 can naturally
be a pair of contacts on an S/R relay or
switch, which would also change over
the antenna from Tx to Rx. However,
whatever arrangement is used, do
remember that there is approximately
300V HT between the switch contacts and
chassis (earth). The Rx input must be
protected against the ‘full blast’ from the
Tx. HT voltages, like mains voltages,
must be treated with respect, as they can
give you a nasty shock which is often
lethal!

Construction .

The prototype JB80 was built into two
small ventilated metal cases. Each has a
chassis of dimensions approximately 8in
x 4in x 1in with front panels of 8in x 4in.

Figure 2 shows the layout of the
chassis and panels. Once again they can
be shunted together, side by side, to
form one combined unit (Tx plus acPU).
As an alternative, there seems to be no
reason why the two units shouid not be
combined into one chassis, with one
panel, with the power unit being located
behind the Tx. Dimensions are not
critical, and any convenient chassis/ca-
binet combination can be used, although
metal cabinets should be well ventilated.

The layout of the main components can
be seen in Figure 2 and details of their
position will vary depending on the
actual components used.

All resistors are 0.5W rating, except
where otherwise indicated on Figure 1(a
and b). Capacitors are 350V working
(minimum) uniess otherwise stated.
Good quality capacitors should be used;
ceramic if possible and certainly where
indicated on the circuit. Decoupling
capacitors should be connected as close
as possible to the points to be decou-
pled, and earthed directly to the nearest
point of the chassis and securely fixed
with solder tags.

The main PA tuning inductance L is
wound on a 1in length of 1in diameter
plastic tubing; parentage unknown.
Thirty-five turns of 24 SWG enamel
copper wire are wound on to the tubing,
with spacing of a wire diameter between
turns.

RFC3 is a simple anti-parasitic choke,
consisting of 7 turns of PVC covered
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single core hook-up wire, wound on to a
0.125 diameter rod, then removed. The
result is self-supporting.

All wiring has adequate insulation, and
is firmly secured. This is essential when
dealing with ac mains and HT voltages.
Switches S1 and S2 are good quality
products operating well within their
voltage ratings.

Testing and operation
With the Tx and acPU linked together

but it should be possible to pick up the
crystal oscillator on an Rx. Before doing
this it is a good idea to check the

" stablised HT volts (150V) with a suitable

meter.

With both variable capacitors at mini-
mum capacity, S2 is closed to apply HT
volts to the PA stage. Pressing down the
morse key will produce a meter reading,
and VC1should be quickly rotated for the
minimum current dip on the meter
(resonance). VC2 should be increased

Fig 1b Power unit circuit
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with the cable/plug assembly, a 3.5MHz
band crystal is plugged into the Xtal
socket mounted on the front panel,and a
10W (minimum) dummy load (50 ohm
impedance), is plugged into the antenna
socket. Then all is ready to switch on.
Switch 82 is put into the ‘standby’
position (ie contacts open). On switching
the power unit switch S1, the dial light
should come on and there will be no
reading on the meter. Off load HT
voltages should be initially checked with
a suitable voltmeter.

With S2 switched on, and more key

until a reading of about 40mA appears on
the meter. Retune VC1, for minimum dip,
and if necessary increase VC2 again to
get back to 40mA. If the HT is 250V then
40mA anode current is 10W input; and if
the HT is 280V, this gives just over 11W
input.

The stability and CW note can be ‘key
checked’ with the Rx and the RF gain
turned well down, and the transmitter
operating into a dummy load. The CW
note should be found to be absolutely
clean, sharp and no chirp. This is entirely
due to the use of a crystal oscillator with

‘open’, there will be no meter reading, stabilised HT, and a buffer stage
Fig 2
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vel vec2 :
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between the CO and PA stages.

Initial loading into the antenna is
identical to that of the dummy load, but if
the antenna impedance is very low, it
may be necessary to connect a ceramic
disc ‘capacitor (say 1kV working for
safety) across VC2. Capacities of say 500
or 750pf should suffice.

If the PA is loaded to 50mA then this
will represent 12W input (250V HT) and
13W (270V HT). The actual HT voltage
obtained, depends on the mains trans-
former used: the dc resistance of Choke
L2 and the EZ81 rectifier.

APPENDIX - Possible alternative
components and ideas

1.Valves. EF81 valves have been used
for the first two stages. Alternatives
might well be EF91, 6AM6, 6F12 and Z77;
all using B7G bases. A check would be
needed of the published voltage ratings,
and resistor values changed if needed.

The 6BW6 is an excellent valve for the
PA stage. It could be replaced with atype
5763 (BSA base) which is also an
excellent PA valve for a low power
transmitter. Possibly an EL84 could be
tried, but the writer has had no experi-
ence with it. In theory it looks ali right.

The 6BW6 could also be replaced with
octal valve types 6F6 or 6V6, but a careful
pre-check would be necessary to make
certain the height could be accommo-
dated. It might be necessary to increase
the panel height slightly. Do check the
voltages and resistor requirements
against valve data.

The above ideas are for any construc-
tor who is interested in experimenting.

2. VCs. The variable capacitors used,
are a 365pf for VC1 and a 2 gang 365pf
(two sections wired in parallel to give
730pf) for VC2. VC1 could be reduced to
about 250pf. There are 2gang x 125pf VCs
advertised which, if wired in parallel, will
give 250pfs. On the other hand, there are
plenty of 2 gang x 500pf per section
capacitors advertised, or obtainable
from old Rxs. With the two 500pf sections
wired in series, we have 250pf in total. If
250pf is not quite large enough, then a
50pf ceramic disc fixed capacitor of
adequate voltage rating, could be wired
across to increase the overall capacity.
The permutations possible are endless,
as long as good quality air spaced
capacitors are used.

VC2, as specified, can be replaced with
a 2 gang 500pf per section air spaced
capacitor (in parallel to give 1000pfs).

3. Transformer T. T is the mains
transformer which has two valve heater
windings (6.3VAC) plus a 300 — 0 — 300
100mA section. Using a good quality
transformer with the EZ81 rectifier and a
10H choke, the combination should
produce an HT voltage of 270V at 100mA.
The dc resistance of the choke will vary
from manufacturer to manufacturer, and
transformers are wound to atolerance in
voltage, depending on quality and the
manufacturer. The manufacturers might
well dispute this point. This means that
the HT voltage, may be between 250V and
280V, depending on the load.

If a 300 — 0 — 300 100mA transformer
cannot be located, then 275 —0 ~275 or
250 — 0 — 250 100mA can be used. The
result will be lower HT voltage (less Tx
power), but still a very useful low power
Tx of 7W to 9W input. if such transformers
are used then it may be necessary to
experiment with the value of the 12k 2W
resistor in series with the OA2 stabiliser;
to adjust the correct voltage.

4. The Final Tx. As has been mentioned
the Tx and acPU can be built as separate
inter-cabled units, or combined into one
unit. In the latter case, a lot of work could
be saved by stripping down an old valve
communications Rxwhich would provide
a ventilated cabinet. Only a new alumi-
nium panel would be need to be fitted.

Before stripping down such an R,
have a good look at the circuit and
specifications. For example, a Heathkit
RG-1 Rx (and other Heath types) has a
built in transformer, rectifier, smoothing
choke and power unit giving 250V HT at
90mA, plus an OA2 voltage regulator
(150V HT). By stripping out everything
except the power unit, some of the BSA
valve holders, the main lead arrange-
ment and the co-axial antenna socket,
we are well on the way to a Tx if we fita
new front panel. Check if the audio
output valve is suitable for the PA valve.
The S meter, with shunt resistor, could
be used for HT current measurement.
Such circuitry is typical of many of the
older valve communications receivers,
which would also yield many of the
required resistors and capacitors.

memory extension cards.
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DATASHEET

lan Poole Investigates MSA Avantex Series Amplifiers

UHF frequencies are no
longer as difficult for con-
structors as they used to be.
In years gone by the very
mention of frequencies
above three hundred
megahertz or so sent shivers
running through many a radio
amateur. In fact to the major-
ity of people these frequen-
cies used to be synonymous
with Maxwell's Equations and
plumbing.

Fortunately thisis no longer
the case. Many developments
have taken place which have
made the design and con-
struction of circuits at these
frequencies very much easier
indeed. In fact in certain
instances  designs  have
become almost as easy as
using operational amplifiers
at audio frequencies.

One of the developments
which has made this possible
is the advent of the mono-
lithic microwave integrated
circuit, and in particular the
Avantek MSA series of ampli-
fiers. They are arange of fixed
gain amplifiers which are
easy to use, require a mini-
mum of extra components
around them, and consider-
ing their performance are
quite cheap. In fact their cost
has come down to the level
where they can be con-
sidered by the home con-
structor wanting to dabble at
frequencies up to 1GHz or
more.

The MSA amplifiers are
silicon devices which are
manufactured using a pro-
cess known as ‘nitride self
alignment ion implantation’!
This process enables the
integrated circuits to be
manufactured to a very high
degree of accuracy and
allows the components on the
chip to be defined partic-
ularly well.

The actual circuit used in
the MSA amplifiers is shown
in Figure 1. At first sight it may
appear to be quite simple.
This apparent simplicity
hides the large amount of

development which went into
perfecting these devices to
make them very easy to use.
In fact they have both shunt
and series feedback included
in the circuit making them
totally stable — a factor which
is one of their major advan-
tages.

There are several types of
MSA amplifiers, each having
a different vaiue of gain or
noise figure. In turn each type
can be obtained in a number
of packages, the more expen-
sive ones enabling the full
performance to be achieved
at higher frequencies.
However, for amateur use the
cheaper packages are usually
more than adequate.

All of these variations are
reflected in the part number
of the device. The first two
numbers define the basic
amplifier, ie, its gain, noise
figure and so forth as shown
in Table 1. Then the final two
figures give the type of pack-
age as seen in Table 2. From
these two tables it can be
seen that an MSA0304 would
have a gain of 12.5dB, a noise
figure of 6dB and would be in
a 4-pac plastic package. This
is a similar type of package to
that used for some RF transis-
tors like BFR91s, etc.

in use

The circuits using these
amplifiers are remarkably
simple. The only external
components which are
required are a capacitor at
the input, one at the output, a
current limiting resistor and
an optional choke, as shown
in Figure 2. No special match-
ing is required because they
already possess an input and
outputimpedance of 50 ohms.

The input and output dc
blocking  capacitors are
chosen to give no appreci-
able reactance at the lowest
frequency of operation. A
typical value would be 100pF.
The calculation of the bias
resistor is equally simple. Itis
the voltage drop across the
resistor divided by the cur-
rent drawn by the device.

——00C In_
RF Out

l

Gnd

Fig 1 Internal schematic diagram for MSA Series amplifiers
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Often a twelve volt supply is
used. So taking an MSA0104
as an example, it will draw
17mA and will have 5 volts
across it for normal opera-
tion.

Using this information, the
value of the resistor needed
will be (12-5)/0.017 = 411 ohms,
or to take the nearest prefer-
red value 390 ohms. Its heat
dissipation also needs to be
worked out. This is simply VI
or 7 x 0.017 = 0.119 watts. In
this case, itisbesttochoose a
quarter watt resistor so that it
operates well inside its
capability.

As far as the circuitboard is
concerned it should
obviously be double sided,
then one side can be used as
an earth plane and the other
side used to carry the tracks.
It is worth noting that the two
earth leads from the device
should be taken to the earth
plane by the shortest possible
route. Thismustbe doneifthe
high frequency response is to
be achieved.

This canbedoneinacouple
of ways. For the lucky few who
are able to use plated
through-holes it is suggested
that two or three holes are
made as close as possible to
thedevice, asshown in Figure
3a.

Alternatively, for the major-
ity of us, wire links can be
made through the board as
shown in Figure 4.

Final comments

These ICs may not be ‘run of
the mill’ components in the
same way as ones like the 741
or 555. Even so, being easy to
use and producing very good
results, it is almost certain

Non-plated through holes with
y wires through

MSA Series Amplifiers
Type Max Usable QGain at Noise Figure Device Device
Frequency 0.16Hz (dB) {dB) Voltage Current (ma)

MSA 0104 35 18.5 6.0 5 17
MSA 0204 40 125 6.5 5 25
MSA 0304 35 12.5 6.0 5 35
MSA 0404 25 8.3 7.0 5.3 50
MSA 0135
MSA 0170 45 19.0 6.0 5 17
MSA 0235
MSA 0270 45 125 6.5 5 25
MSA 0335

| MSA 0370 45 125 6.0 5 35
MSA 0435
MSA 0470 38 8.5 6.5 5.3 50
MSA 0635
MSA 0670 4.0 20.5 30 35 16
MSA 0735
MSA 0770 40 135 45 4 2
MSA 0835
MSA 0870 6.0 325 3.0 78 36
MSA 0185 45 18.5 6.0 5 17
MSA 0285 45 125 6.5 5 25
MSA 0385 40 125 6.0 5 35
MSA 0485 3.6 8.3 7.0 5.3 50
MSA 0685 4.0 20.0 3.2 35 16
MSA 0785 38 13.5 5.0 4 2
MSA 0885 6.0 325 33 78 36

Table 1 ’

that they will be seen more
and more.

For anyone wanting to
obtain some; the MSA0104,
0204, 0304 and 0404 are avail-
able from the RSGB at around
£5 a time. They should also

start to appear in the lists of
other stockists. Hopefully the
increased sales will mean
that their prices will fall and
they can be used as much as
741s, 5558 and other cheap
and plentiful ICs.

MSA Device Packages
L Last two digits of
(b) Alternative if plated through- Pack:
holes are not available ¢ device number age type
-04 4-pac plastic
-35 Micro-x
-70 70mil hermetic
-85 85mil plastic
Fig 4 Table 2
JULY 1988 please mention AMATEUR RADIO when replying to any advertisement 15
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ANGUS McKENZIE

TESTS

Tohaveboth2mand70cminonerigisa
very great advantage, but to be able to
transceive on one of the bands whilst
simultaneously monitoring the other is
an even greater asset. However, it is no
good adding all these excellent facilities
if they are difficult to use, requiring you
to study the manual for hours, followed
by many days of experimentation before
you can select the required function
quickly. My job as a reviewer is not just to
testarig in the lab to compare it with the
ideal, but perhaps just as important, my
job also entails using the equipment to
find out all its good and bad points in
general operation. There are some rigs |
just hate within a matter of minutes,
whereas others greatly impress me by
their good ergonomic design, and thisrig
comes into the latter category.

The TM-721’s features

The rig covers the 2m band from 144 to
146MHz, and 70cm from 430 to 440MHz.
There are two basic tuning controls, a
large knob being provided for the main
band, whilst a very small one provides
the tuning for the sub band. Both knobs
rotate in click steps, which are factory
set at 12.5kHz for 2m and 25kHz for 70cm.
The microprocessor can easily be prog-
rammed fromthe front panel to provide 5,
10, 12.5, 15, 20 or 25kHz steps, a separate
choice being available for each of the
bands. Negative and positive repeater
shifts are independently programmable
for the two bands, and the memories can
also store tone burst on/oif as well as
repeater shift etc.

Of the 14 memories on each band, 10
follow the normal sequence from 0 to 9
(mem 1 is also a priority channel), whilst
four lettered ones, A-D, are for special
purposes. A and B set the lower and
upper limits of a band scan, whilst C and
D are provided for different Tx and Rx
frequencies as required for any special
operation.

Inserting afrequency, shiftandtone on
or off from the VFO into the memory is
fairly simple, although you do have to do
eachstepin five seconds, which could be
a danger if you are doing it while driving

JULY 1988

the car. Selecting memory or VFO modes
is more logical than usual, and there is
also the facility of putting any memorised
frequency etc into the VFO.

The main channel is provided with a
dual concentric rotary with one half
acting as a squelch control whilst the
other is 13V dc on/off and Rx gain. Two
slider controls, both working from left to
right, are provided for operation with the
sub-band, one being sub-band squelch
whilst the other is a centre indented
balance control which allows you to vary
the audio feed levels between the two
bands through to the output amplifier
and loudspeaker. | very much preferred
thisideato separate gain controls for the
two bands, but | feel sure that some will
prefer it the other way!

Front panel butfons

In addition to the main and sub tuning
knobs, there are two little buttons for
changing MHz up or down on the main
band. Other miniature buttons are pro-
vided to switch 1750Hz auto tone burston
or off, VFO, memory recall/memory
input, a function to enable second
functions, scan/lockout, priority, reverse
repeater, channelling steps, main band
selector, sub-band on/off, sub-band
20dB audio mute, high or low power/dis-
play dim, and automatic band control
(transfers the sub-band to the main one
when squelch is opened). A slide switch
can select frequency lock, and two
sliders are provided for audio balance
between main and sub-bands and sub-
band squelch.

Front panel display

The LCD gives the main tuned fre-
quency in fairly large digits, whereas the
sub-band is displayed in slightly smaller
numbers. The display was clear and easy
to see, and all the main and sub-band
indicators and various status displays
are helpful.

The microphone socket on the front
panel is wired to the standard Kenwood
convention, and has eight pins. The
supplied hand mic has just PTT and
up/down buttons, but the socket can also

THE
KENWOOD TM-721E
DUAL BAND FM
MOBILE
TRANSCEIVER

provide an audio feed to a headphone,
and dc volts for energising various
microphones (current limited to 15mA).
The mic socket also provides frequency
controlinformation for use withthe RC10
remote control, and dab hands at
interfacing might well be able to add
some fun facilities here!

Rear panel and case

We were delighted to see that' Ken-
wood had got away from chassis
mounted antenna sockets, which can be
very difficult to use if you wantto take the
rig in and out of the car frequently. The
TM-721 is fitted with an N socket for
70cms and an SO239 socket for 2m, both
as line sockets at the ends of short
coaxial flying leads. The 13V dc lead is
fused in the positive only, and is
terminatedin aspecial Kenwood dc plug,
a long extension lead being provided.
The only other connection on the back is
a counter sunk 3.5mm jack socket for an
external speaker.

Arather crude mobile mountbracket is
supplied, the rig having to be screwed
into it at the sides with four short bolts,
which are coloured black. | mention the
colour, since Fiona commented that if
one of these is dropped, you are likely to
have a very frustrating time trying to find
it on the car floor. However, a much
better bracket is available, type MB-11,
as an optional accessory, which allows
you to just push and clip the rig into
place. The internal loudspeaker is in the
top of the rig, which | much prefer to one
underneath, but a mobile loudspeaker,
type SP-50B, is available as another
optional extra.

The RC-10 remote control option

This remarkable unit allows separate
insertion of the required frequency,
remote tuning and memory channel
selection, 16 key auto patch (not applic-
able in UK), volume control, squelch
on/off and a facility to allow duplex
operation. Bearing in mind that this rig
offers a memory to VFO facility, and that
when in the memory mode you can find
memory 0 as there is a loud ‘pip’ at this
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point whenitis reached, the RC10 allows
the rig to become a recommended one
for use by the blind, despite the fact that
it does not have a speech frequency
read-out.

However, the RC10 option is very
expensive, costing around £170 inc VAT.
Itisin the form of a telephone type hand
set with the pad on it, and PTT and three
position earpiece volume switch on the
side. It clicks into a cradle which can be
situated where required. A flying lead
from the cradle is another socket either
for use with the 721’s hand mic, or with a
second compatible rig (TM-221 or 421) for
additional duplex operation.

If you are interested in the remote
control option, | strongly recommend
you to look at it before committing
yourself, as it may not do quite what you
want in the way that you want it to. For
example, | was surprised that | could not
find any way of remotely changing the
actual main band. Duplex operation,
accessed by pressing ‘function 1°, (not
listed in the RC10 book), produced the
receive frequency as the main display
and Tx frequency on the sub, whilst the
Tx frequency, or Rx when Tx is released,
was indicated on the remote unit's own
frequency display.

Subjective tests

Of all the dual band mobile rigs that |
have so far used from all companies, |
have no doubt that this is my top
recommendation because of its superb
ergonomic design, as well as its excel-
lent performance in almost all areas. |
could not fault any of its facilities, and in
general use not only was the receiver
excellent on both bands, producing very
good audio quality from well modulated
signals, but its transmission quality was
also judged to be very good by listeners.

There were some excellent thoughtfutl
ideas putin, for example, the provision of
‘beep’ tones of various frequencies
produced by different button pushes. An
excellent example of this is that three
different frequencies are produced in
succession as you cycle round the shift
button, the lowest beep corresponding
to minus repeater shift, the middle beep
for simplex and the highest one for
postiive shift. Low and high power are
signified by low and high tones.

Of course, | noticed this immediately,
as | am blind, but | suggest that many a
driver operating the rig will find these
beep tones very usefulindeedonce he or
she getsthe hang ofthem. They will allow
him to concentrate on the road ahead
while changing power or something else
on the rig. | am therefore all the more
disappointed that Kenwood have omit-
ted an optional speech read-out, but |
have recently heard from Kenwood in
Japan that such read-outs will be re-
introduced again in the future.

| very much liked the provision of the
separate banks of memories for the two
bands, allowing much more flexibility.
The front end seemed to be particularly
good, sensitivity being noticeably better
than usual on both bands, whilst selectiv-
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ity was adequate for 12.5kHz channelling.
Kenwood has installed an F filter on this
model, having approximately 12kHz
bandwidth for 6dB down. Audio quality
from the built-in speaker was quite
acceptable, and was very good from an
external one.

Crossband working

Many stations like to monitor a fre-
quency on one band whilst working on
another, a typical example of this being
the monitoring of a local repeater on
70cms to see who comes up, whilst
remaining in QSO on 2m. There was no
confusion in operating this facility, for
you could actually tune up and down the
sub-band whilst in QSO on the main one.

The provision of single button pushes
for changing over the main and sub-
bands, and for turning the sub-band offin
a hurry, is an extremely strong point for
this rig. | very much liked the idea of a
single push 20dB audio mute button for
the sub-band allowing you to ignore, but
notlose, sub-band monitoring. Thiswasa
lot quicker and easier than varying the
main/sub-band audio balance control.
The audio outputs of both bands on Rx
mix to the same speaker except for the
remote control feed from the mic socket
which is of the main band only.

Time and time again | checked for any
degree of desensing when listening to

the sub-band and turning the transmitter
on and off on the main. Both the 2m and
70cm RF input stages gave superb
rejection of out of band signals, and
therefore | did not note any desensing
problem other than on a harmonic etc.
For most of the tests | was using an
Icom discone together with a Revex
band duplexer. The Icom discone has
such awide response, that many arig can
be overloaded by it, but | had no trouble
withthisone on either band. The memory
to VFO function is useful as it enables
you to select your favourite nominal
frequency for both the main and sub-
bands separately, and then vary chan-
nels on either without any problem.
Quite frequently when in QSO on the
national RAIBC frequency of 145.35MHz,
| scanned up and down the 70cm
repeaters. This was extremely effective.
Even more effective was to put the
RAIBC net and emergency frequency of
145.35 on the sub-band, whiltst in QSO on
70cms. The only problem | had was
caused by the very occasional amateurin
the London area who was not aware of
the frequency being used very fre-
quently by disabled and blind amateurs.
However, | cannot imagine any user
wanting to monitor 145.5 on the sub-band
in the London area, as it would be
interrupting ail the time and drive one

potty!
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Laboratory tests

The TM-721's RF sensitivity on 144MHz
was extremely good, only 0.11uV emf/2
being required for 12dB sinad sensitivity.
This confirms my impression that this rig
is one of the most sensitive ones
available, and in the same class as the
superb TR751E multimode. Perhaps
more surprising is that the rig is very
nearly as sensitive on 432MHz over the
whole band, and this is where you really
will notice the difference between this
rig and some of its competitors.

| criticised the RF input intercept
points of the TW4100E, this rig’s immedi-
ate predecessor, when | reviewed it in
September 1987. The 4100E was not at all
good on 70cms, but the TM-721 has an
input intercept point some 10dB better,
and certainly good enough for all normal
purposes. The 2m intercept point was
also good by comparison, being around
3dB better than its predecessor,
although one or two other competitive
rigs are slightly better.

FM selectivity was adequate for
12.5kHz channelling, whilst at 25kHz
spacing it was excellent, achieving quite
a remarkable figure which was notice-
ably better than the earlier model. We
noted 14dB difference between S1and 9
on both bands on the signal strength
indicator. There are single and double
plus indications over 9, the latter
requiring anaverage of only 6dB more RF
than S9, and so the S meter did not cover
a wide enough dynamic range, although
better than quite a few.

Audio distortion was quite acceptable,
and normal for an F filter, whiist the
maximum output into an 8 ohm speaker
was quite a healthy 2.9W, increasing
usefully to 4.8W into 4 ohms, which is a
little more than usual.

Capture ratio measured well, showing
that the rig discriminates fairly well
between stronger and weaker signals on
the same frequency. Limiting action was
excellent on both bands, so that the
audio output from weak and strong
signals was virtually identical. The
receiver's response followed a 750usec
de-emphasis curve quite accurately from
500Hz to 2.5kHz. Below around 400Hz
bass roll-off was very rapid, which is just
what is needed to achieve maximum
intelligibility from a mobile installation,
whilst higher frequencies were rolled off
above 2.5kHz moderately steeply, 5kHz
being -16dB ref 1kHz from a pre-
emphasised transmission. i suggest that
this is an excellent compromise, and
somewhat better than usual.

No reciprocal mixing problems were
noted, and the performance was well
matched across the whole of both bands.
When the receiver is squelched, it took
around 0.5A standing current, so don't
leave it on over the weekend by mistake
and expect to make a fast getaway on
Monday morning!

Transmitter tests

Power output was well maintained
across the whole of 2m, whilston 70cms it
was slightly below spec at 430MHz, but
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144MHz section
RF input sensitivity, level for 12dB sinad

Absolute maximum deviation
Typical Tx distortion

Typical dynamic range 40dB

433MHz
RF input sensitivity level for 12dB sinad

Transmitter Tests

Typical output power from 13.8V DC supply
Other results as 144MHz section
Dimensions W x H x D 150 x 50 x 219mm

Weight 1.8kg

Labortory Tests on Kenwood TM-721E

144.025 MHz -125.5dBm

144.95 -126

145.975 -126

RF input intercept point, 100kHz spacing -13dBm
1MHz spacing —12dBm
2MHz spacing -9dBm
4MHz spacing +6dBm

FM selectivity +/-12.5kHz +15/+12dB

+/-25kHz +75.5dB

S meter

S1 -116dBm

S3 -110

S5 -107

S7 -105

S9 -102

S9+ -100

S9++ -97

Capture ratio 4.3dB

Limiting threshold for —3dB audio output -129.5dBm

Audio distortion between 1.5 and 2.5% typically

Max audio output for 10% THD 8 ohms 2.9W 4 ohms 4.8W

Transmiiter Tests

Typical output power from 13.8V DC supply 48W at 7.6A

4.8W at 2.7A
Frequency accuracy within 10hz
Max deviation at 1kHz 4.7kHz

5kHz at 500Hz audio
1.1% at 4kHz deviation

432.025MHz -125.5dBm
4334 -125.5
435.975 -125.5
439.975 -125

RF input intercept point .
100kHz spacing -16dBm
1MHz -15

5MHz -12

10MHz +9

33-37W at around 8.6A
5W at 3A

above it at the top end of the band. When
low power was switched on, the rig
typically gave around 5W on both bands.
The rig took around 7.6A on 2m on high
power, and this increased to around 8.5A

on 70cm despite the lower maximum
output. When switched to low power,
current on Tx was typically around 2.7 to
3A.No troublesome harmonics nor spurii
were noted whilst testing the rig.
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FM deviation was very accurately set,
and the toneburst was on frequency and
also correctly deviated. However, the
deviation would have to be lowered for
12.5kHz channelling standards, but this
should not be difficult. Frequency
accuracy was extraordinarily good, and
having pointed out that an error of only
10Hz was noted after four hours’' use,
what more need be said about frequency
accuracy and drift characteristic?

The transmitted response was reason-
ably flat from the 3dB down points of
300Hz and 3.4kHz, LF attentuating rapidly
whilst HF rolled off somewhat more
gently to be 10dB down at 5kHz. This is
rather awiderresponse on Tx than on Rx,
but should be perfectly acceptable

unless you are driving a very rumbly
vehicle. The mic amp gain was set just
about right for speech around 2 inches
from the mic. The transmitted dynamic
range was around 40dB. Transmitted
distortion was 1.1% at 4kHz deviation,
and less at lower deviations, and this
clearly resulted in the good audio
reports.

Conclusions

This is a very well designed rig, and
surprisingly simple to use, despite its
complex facilities. It clearly follows on
from the TM-221 and 421, and has made
me curious as to the reason for Kenwood
introducing their TW4100E which was
originally so over priced, but which was

sold off at quite a bargain price earlier
this year.

This rig is quite a lot better than the
TW4100, and yet it is cheaper, which is
quite something these days. It can be
modified to give talk through whenin the
duplex mode, as could its predecessor,
but once the modification has been
done, it is much easier to access that
mode than on the 4100. | can thoroughly
recommend this rig, | could find no
apparent snags, and priced at just under
£700 including VAT it should sell well.

Very many thanks to Lowe Electronics
for loaning me the review sample,
including the RC10 remote controller,
and yet again, thanks to my XYL, Fiona,
for all her hard work.

ICOM WR200 AND WR2000 POWER METERS

There are two power meters available
in the Icom range, the WR200 and
WR2000. They are identical in every way
except for the actual power ranges. The
WR200 was sent for review with the
WRC150, the remote directional coupler
covering the frequency range 1.8 to
150MHz, the maximum throughout power
being 400W PEP. This particular model is
one of four that are available for the
meters, the others being the WRC-54 (1.8
to 54MHz, rated at 2kW PEP at HF), the
WRC450 (covering 140 to 450MHz at 200W
PEP max) and the WRC1300 (covering
1200 to 1300MHz at 40W PEP max). The
WRC54 is normally supplied with the
WR2000 meter which has power ranges
ten times higher than the WR200.

Faclilities

The WR200, supplied with the WRC150,
can be switched to give forward power
ranges of 20 to 200 fsd on the right hand
meter, whilst the left one can be
switched to read reflected power of 10 or
100W fsd, or standing wave ratio. A series
of up/down switches select the mode of
operation (power, SWR CAL or SWR
READ), forward power range, reflected
power range, and PEP or average power.
A rotary knob sets the required deflec-
tion for SWR reading when the mode
switch is in the CAL position.

A three-position rotary switch can
select any one of three remote directio-
nal couplers, allowing a very flexible
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metering system with the directional
couplers left permanently in circuit.

The meter scaling is quite clear, and
the model is very easy to use and is also
very reliable. An external voltage
between 11 and 15V dc is required to be
inserted into an appropriate socket in
the back (lead supplied), this voltage
only being needed for PEP measure-
ments and for lighting up the scales.

For reading SWR, a minimum of only
around 3W is required to obtain a full
scale deflection in the CAL position, and
thus this meter is somewhat more
sensitive than some of its competition.
The WR2000, however, requires around
30W for SWR reading, which will mean
that you will have to exceed the
maximum licensed carrier power on
1.8MHz for SWR reading!

The four different couplers

The WRC54, normally supplied with the
WR2000, can take up to 1kW continuous
carrier at HF, 1.5kW for CW and a
maximum of 2kW PEP on SSB. It is
downrated on 50MHz to 300W carrier,
450W CW and 600W PEP. This head is thus
suitable for the WR2000's 200W and 2kW
forward power ranges, with reflected
power ranges of 100W and 1kW. The
WRC54 is not specified for use above
54MHz, and is fitted with SO239 sockets
on the coupler.

The WRC150, rated from 1.8 to 150MHz,
is also fitted with S0239 sockets. At HF

and VHF, the maximum throughput
powers are 200W carrier, 300W CW and
400W PEP. This coupler is also suitable
for both the meters provided you watch
the maximum throughput power.

The WRC450 copes with 144 and
432MHz bands, but | am rather surprised
that it is fitted with SP239 sockets rather
than N types. Power ranges are 100W
carrier, 150W CW and 200W PEP on both
bands.

Finally, the WRC1300 covering 1200 to
1300MHz is fitted with N type.sockets,
and has the very restricted power ranges
of only 20W carrier, 30W CW and 40W PEP,
and for this reason is only practicable for
the WR200.

Subjective test

| first of all checked that just under 3W
forward power was required to obtain
full-scale deflection on the ‘calibrate’
position for measuring standing wave
ratios on both 1.8 and 26MHz. Power
readings correspond to within 10% of
readings obtained from a standardised
power meter which | have used for some
years. | was particularly pleased that
peak envelope power readings on CW,
and compressed or uncompressed
speech, read extremely accurately. You
will find that CW that might be peaking,
say, 100W PEP might only read 30W on a
line of dits if the meter is switched to the
average reading position. On speech,
average power would under read even
more, and it is for this very reason that |
consider a PEP meter almost essential
for any shack employing SSB transmit-
ters. You will almost always be putting
out more power than you realise on
speech, and the well known ‘wahio’ or
long whistle of indeterminate pitch, may
well give you a real peak power which is
10 or 20% below the values that you
would get from uncompressed speech.

This effect is particularly marked from
valve linears in which the HT supply
holds up the voltage on normal speech
peaks, thus preserving the real full peak
envelope power whilst a continuous
current drain on a whistle etc decreases
the HT voltage. This is because the
power supply capacitors cannot cope
with the current demand in most cases,
and thus the voltage is lowered. The
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actually SWR readings appeared to be
accurate throughout, and it was useful to
be able to switch the sensitivity of the
reflected power meter independently
from the forward power meter.

Conclusions

The WR200 is a most recommendable
power meter for use withrigs giving up to
200W PEP output, as the PEP readings
were very accurate and it was possible to
measure SWR using a very low power
ouput to the antenna. This will be very
useful when matching the antenna to the
rig with an antenna tuning unit. You can

also, of course, carry out matching very
quickly by using the forward and reverse
power indications. | very much liked the
provision for accepting up to three
directional couplers.

The WR200 costs £108 inc VAT, and
includes the WRC150, and this seems a
very reasonable price for such a high
calibre instrument. The WR200, inci-
dentally, costs £119.

The meter would have been a ot more
useful if it had incorporated three rather
than two power ranges, especially as
many of the competing models cover the
wider power range. If you choose the

WR200, you will find it rather difficult to
take measurements on the 1.8MHz band
as your carrier will be well below one
tenth of full scale if you are to remain
legal. 1 would personally like to see
ranges of 15W, 150W and 1.5kW to cover
all normal power testing, with the
highest power range perhaps available
as 500W as an option, which would be
more appropriate for use with the lcom
IC2KL 500W linear, and the UK licence
regulations! Nevertheless a very recom-
mendable meter, available from lcom UK
and their agents. Many thanks to them for
the loan of the review sample.

THE DIAMOND
HEAVY-DUTY
MAG MOUNT

When | reviewed a new dual band
mobile antenna for 2m and 70cm very
recently, | commented that the perform-
ance of the gutter mount that | had been
using for some time was far from
acceptable, so | substituted a Nevada
934MHz antennamag mount withthe new
Hokushin dual band antenna. The
Nevada ‘Maspro’ mag mount turned out
to have only 0.5dB loss on 2m and 1dB on
70cm, showing the benefit of the use of
superb coax and an exceilent $S0239
socket. Unfortunately, not only was the
mag mount sold only with the 934MHz
antenna, but as that band has now more
or less hit the dust, Telecomms of
Portsmouth are no longer importing it. |
therefore felt it important to have a look
at a typical mag mount, and with Geoff
Stanton’s help. | was able to test the
Diamond heavy duty mag mount that he
supplied for review.

The actual cable length of the Diamond

as supplied is 3.8m, and although the
cable is not terminated, a PL259 plug is
supplied with the mag mount. The first
thing that we tested was the system’s
SWR by using a 50 ohm dummy load
screwed on to the mount. With 16W going
up the lead from a very accurate 50 ohms
source, we were not able to see any
return power on 433MHz. Neither was
their evidence of return power on the 1W
range of the Bird through line wattmeter;
so the SWR was as near 1:1 as makes no
difference. This was better than the
gutter mount lead, which had been 1.4:1.

The loss of the lead on 144MHz,
including very high quality N type
adaptors, was 0.9dB, and the loss on
433MHz was 1.7dB. This is apparent on
UHF, although not significantly so. As the
Maspro had almost half the loss, it is
possible that the Japanese do not pay
enough attention to the optimum design
of some accessories. To give the

Diamond its due, it is extremely well
made, having a very strong magnet. The
Maspro lead was some 80cm shorter than
that of the Diamond, but this would only
account for a very small difference.
Having tried many different mag
mounts in the last 20 years or so, | have
never known one to fall off the roof of the
car. | have no doubt whatsoever, that
using a mag mount in the centre of the
roof gives consistently better results
than a gutter mount, due to the mag
mount’s ground plane action. Although
there is no metal contact between the
plastic coated base of the mount and the
roof of the car, the mount's, large
diameter does provide quite a high
capacity to the car body; hence effec-
tively earthing the mount to the car at RF.

Conclusions

| can recommend the Diamond mag
mount as a useful mobile accessory,
which is removed far more quickly thana
gutter mount at the end of a journey.
Another advantage of a mag mount over
a permanent installation, is that the car’s
resale value remains unaffected by roof
holes which are necessary with a fixed
system. | hasten to add that mag mounts
are not suitable for heavier antennas,
including HF ones, because of their
higher leverage in windy conditions. The
Diamond range of accessories are
imported by Waters and Stanton Ltd of
Hockley, Essex, and are stocked by most
amateur radio equipmentdealers, priced
at £23.95 inc VAT.

G4ZPY PADDLE KEYS

Britain's leading High Quality Hand Built Morse Key Manufacturer

PUMP (Straight) KEY Brass £26.00 & £30 Nickel £31 & £35
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MAKE YOUR INTERESTS PAY!

More than 8 million students throughout the wortd have found it worth
their while! An ICS home-study course can help you get a better job, make
more money and have more fun out of life! ICS has over 90 vears
experience in home-study courses and is the largest correspondence
school in the world. You learn at your own pace, when and where you

f".NE'I'E PQDDLE KEY B'a;f dséffgg'oo ge'”"e 24;50 want under the guidance of expert ‘personal’ tutors. Find out how we
ickel or Brass ; eluxe £49.50 can help YOU. Post or phone today for your FREE INFORMATION PACK on
TWIN PADDLE KEY Brass Std £48.00 Deluxe £50.50 the course of your choice.
Nickel of Brass Std £53.00 Deluxe £55.40 o - - S ED D GD SR G D GD GD D GE &5 S S5 SR = .-
Electronics Radio, Audio and TV Servicing
60. VARIATIONS OF THESE KEYS ARE AVAILABLE. Some to Order. I Basic Electronic Engineering Radio Amateur Licence Exam ]
(City & Guilds)
IAMBIC ELECTRONIC KEYER (with Auto Inter-Character Spacing)£4000 | | Ity & Cullds) car Mechanics ]
1K PEP BALUNS 3.5-30 Megs £15.00 i Electrical Engineering computer Programming 1
10-70 Megs £16.50,P&P UK: - KEYS £3.00 Efectrical Contracting/Instaliation GCSE and ‘A’ level subjects
IAMBICS AND BALUNS £2.00 i i — |
SAE for further details to : Name: ~ :
41 Mill Dam Lane, Burscough, Ormskirk, Lancs L40 7TG " Address: P.Lode
) Intemational Correspondence Schools Dept EF548, 312/314 High ]
or Phone: 0704 894299 L Sireet, Sution, Sumey SM1 1PR. Tel: 01-643 9568 or 041-221 2926 (24 hi) 3
) ---------------------
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THE JANDEK RECEIVER — Part 2

The circuit of the JD004 VFO is shown
in Figure 2 (a). The oscillator, Tr1, is a
JFET transistor in a Colpitts arrange-
ment. The oscillator is capable of
operation on bands between 1 and
15MHz using appropriate values of
inductor L1, with a variable capacitor or
varicap diode or a combination of both.,
Tr2 is a source follower buffer with a
stage gain of less than unity. Tr3provides
amplification of the signal, filtering via a
pi network through L2, resulting in a
300mV RMS signal designed to feed a 50-
ohm load.

The chart of VFO frequency coverage
values shows how the circuit may be
used on any band from 160 to 20m. The
value for C1 is nominal and depends
upon the method used to tune the
frequency range. Probably the simplest
methodistoconnectavariable capacitor
between points 1 and 2 on the circuit.

A facility has been provided to use
varicap tuning; a double varicap device,
the BB204, can be connected with the
common cathode lead to point 3 and the
anodes to points 1and 2. Point3 provides
a variable voltage, derived from the
stabilised 8 volt line at IC1, and control-
led by a potentiometer connected at
points X, Y and Z. The possibilities of
varicap tuning are fully discussed in the
Jandek documentation. Two BA102 vari-
caps can be used in place of the BB204.
Suitable spacings are provided on the
printed circuit board for either device.

It is not possible to get adequate
frequency coverage using varicap tuning
on 160m, so my receiver used a variable
capacitor in the arrangement shown in
Figure 3. This uses a 75pF variable
capacitor, with extra capacitive padding,
in two switched ranges to give the whole
band in two equal segments (1.8~1.9and
1.9 - 20MHz).

This has the advantage of using a
common value of variable capacitor and
also gives easy tuning, with the band
being covered by two complete sweeps
of the capacitor. Generally, | do not like
switching frequency-determining com-
ponents, but the circuit is at low
frequencies and proved to be very stable
in this configuration. | also added two
BA102 varicaps and the potentiometer
arrangement shown in Figure 1 (a) to
allow fine tuning.

The printed circuit board provided by
Jandek is a good quality fibreglass
tinned board, complete with terminal
pins for the output. Jandek also provide
the frequency determining components,
excluding the variable capacitor, accor-
ding to the band ordered.
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Fig 2a VFO circuit diagram

Miscellaneous:

L1 and L2 (see additional notes)
10x1mm terminal pins
Printed circuit board

VFO Parts List
Resistors (all 0.25W):
R1 22k R2 100k R3 link R4 100R RS 100k
R6  330R R7 100R R8 18k R9 39k R10 100R
R11  100R R12 3k0
Capacitors:
C9 to C15 inclusive: 100nF ceramic
C16 100uF 25V electrolytic
Semiconductors:
D1 1N4148
1, Tr2 BF256C FET
Tr3 2N2222
IC1 78L08 voltage regulator

C1to C8 inclusive and TC1 (see additional notes)
RFC1 to RFC3 inclusive (see additional notes)

The only likely problem in building the
VFO is the winding of the inductors L1
and L2. Both are wound on toroid
formers, which are provided together
with the wire. L2 for 160m requires 90
turns of 36swg wire. This is a lot of turns
of thin wire to pass through the hole of
the toroid: each pass through the hole
represents one turn. In practice the
easiest way to cope with this number of
turns is to thread the wire onto an
embroidery needle and ‘sew’ it through
the hole. Do it standing up ... and keep
counting!

The VFO can be tested by applying an
RF probe and voiltmeter to the output. It
is best to put a load, say a 56 ohm resistor
across the output for this test. A suitable
circuit for a simple RF probe is shown in
Figure 2 (a). This probe should be
connected to a low voltage range on a
multimeter via a screened lead. An
analogue (needle indicator) meter is
required, as the next stage is to adjust
the trimmer capacitor TC1 for maximum
output.

The prototype VFO is surprisingly
stable, even lying loose on the bench,
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VFO Frequency Coverage Values
Component Band
160m 80m 40m 30m 20m
C1 60-180 60-120 47-53 33-35 18-23
(56) (56) (39) (22) (10)
Cc2 1000 560 220 150 120
C3 2200 1000 470 330 270
C4 2200 1000 470 330 270
C5 82 39 22 15 10
Cé 22 22 22 47 68
Cc7 150 82 56 39 33
c8 2200 1800 1200 820 680
TC1 5-65 5-65 6-25 6-25 6-25
RFC1 1mH 470uH 220uH 100uH 100uH
RFC2 1imH 470uH 220uH 100xH 100xH
RFC3 100uH 47uH 27uH 27uH 27uH
L1 52 turns 37 turns 27 turns 22 turns 18 turns
30swg 26swg 24swg 22swg 20swg
T50-6 T50-6 T50-6 T50-6 T50-6
L2 90 turns 59 turns 36 turns 30 turns 26 turns
36swg 30swg 26swg 26swg 24swg
T50-2 T50-2 T50-2 T50-2 T50-6
N2V Gnd
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Fig 2b VFO layout
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Flg 2¢ Semiconductor lead identification

and VT1 in the Figure 3 configuration
should enable the two segments of the
band to be covered, with a very slight
overlap.
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The frequency of the VFO may be
checked using a receiver which covers
1.8t0 2.0MHz. As the variable capacitor is
tuned across its range, the signal should

be heard on the receiver. The receiver
calibration may be used to calibrate the
VFO ranges from 1.8-1.9MHz and 1.9-
20MHz. If a frequency counter is
available then calibrating and range
setting is much easier. Simply couple the
output to the counter and adjust accord-
ingly.

The VFO is the most complex and
potentially difficult module to build,
although the prototype produced no
probiems. After the VFO - it's all
downhitl!

o | (\"' :;: ;1":1

u.‘[ Vanki [ 78
T 2

Fig 3 Frequency coverage for 160m

Parts List

In 2 Bands: 1.8-1.9MHz and 1.9-2.0MHz

C1 = 5pF (polystyrene)

VT1 and VT2 = 2-22pF foil trimmers

VC1 = 75pF airspaced variable

(Moving plates/spindle must be connected
to ground)

§1 = single pole changeover toggle switch

The product detector

The product detector is designed
around the popular MC1496 mixer IC.
The MC1496 is a cross-coupled double-
balanced mixer device capable of good
local oscillator rejection and having
some gain. The circuit of the product
detector is shown in Figure 4 (a), with the
layout in Figure 4 (b).

The VFO is injected at points A and B.
The VFO input is via two capacitors (C4
and C5) and should be connected to the
VFO with screened lead, if possible
miniature 50 ohm co-ax. The centre is
joined to point A and the braid to point B.
The braid should be grounded at the
output of the VFO.

The radio signal is injected at C1 and
the resultant audio output comes via C8.
The input radio signal requires filtering
to prevent overloading by strong adja-
cent signals, which is provided by the
double-tuned front end circuit.

The double-tuned front end circuit is
shown in Figure § (a), with the layout in
Figure 5§ (b). The circuit, usually called a
bandpass filter, consists of two tuned
circuits (L1 and C4, and L2 and C5). The
tuned circuits are loosely coupled by C2,
with C1 and C3 coupling the input and
output.

The front end parts list shows how the
circuit can be applied to a receiver on
any amateur band from 160m to 20m. The
inductors, L1 and L2, are commercial
coils made by Toko. The input is
designed to be fed by an antenna with 50
ohmimpedance, and the output matches
the 500 ohm input of the productdetector
circuit.

This front end circuit is designed for
bandpass filtering without the need for
re-adjustment in use; there are no
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Fig 4a Product detector circuit diagram

Resistors (all 0.25W):

R1  1k0 R2  1k0 R3  1k0
R6  1k2 R7  100R R8 10k
R11  100R

Capacitors:

C1 100n ceramic

C3 4u7 63V electrolytic

C5 100n ceramic

c7 1n0 ceramic

C9 100n ceramic

cn 1004 25V electrolytic
Miscellaneous:

MC1496 IC

8x1mm terminal pins
Printed circuit board

Product Detector Parts List

R4  820R R5  56R
R9  2k7 R10  2k7
C2 100n ceramic
C4 100n ceramic
(o] 1n0 ceramic
(o] 100n polyester
C10 100n ceramic

Sigin o

Gnd O

Fig 4b Product detector layout

variable capacitors. The values shown
provide a flat coverage of the bands
above 40m, but on 160m and 80m the
bandwidth is limited. The constructor

24

may decide to peak the filter at the
centre, or on afavoured portion, of these
bands and make do with the fall-off at
either end of the tuned range. Another
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alternative is to increase the value of C2
to increase the bandwidth of the filter.
This may cause overcoupling and pass-
band ripple, but this may be acceptable
in a simple receiver. In fact | increased
the value of C2 to 100pF and obtained
acceptable results on 160m.

The front end module can be set up in
advance of its use in the receiver if the
constructor has an RF signal generator
and an RF voltmeter. Inject a signal into
the input, terminate the output with a 470
ohm resistor and the RF voltmeter. The
cores on L1 and L2 are rotated to
maximum output. A few adjustments
ought to be made at either end of the
band and in the centre, to give the best
compromise settings of the cores.

Take care with the brittie cores — use
the correct trimming tool rather than a
hefty screwdriver. | suppose | ought to
have followed this procedure, but in
practice | used the method that | guess
most readers will use. That is, to peak
signals using the cores when the front -
end is installed in the working receiver.

Audio output stage

The advantage of building the audio
output stage nextisthatit can be used to
testthe productdetectorandfrontendin
conjunction with the VFO. Aithough
ideally there should be additioral audio
pre-amplification between the product
detector and the audio output stage, a
receiver of reduced sensitivity can be
made with the modules shown in Figure 1
(b).

The circuit and layout of the audio
output moduleis shownin Figure6(aand
b). The module is a ‘stand-alone’ ampli-
fier capable of some 2 watts of audio
output to a standard 8 ohm loudspeaker.
The prototype gave a maximum output of
0.7 watts for a signal of 50mV RMS at
1kHz. The frequency response of the
amplifier is set by C1/R1/C2 which could
be changedto taste, butthe quoted —3dB
bandwidth of 165Hz to 8kHz is about right
for our application.

The LM3801C used in thismoduleisnot
my favourite. It is very popular, but | have
found examples to be noisy and prone to
instability. This circuit is adequately
decoupled with C7 and C4 and this, with
the input filtering and output network
(R2/C5), uses the LM380 to advantage.
Even so a stable, ripple-free power
supply is required, with well screened
leads to the input and volume control
connections. Overloading this circuit
will cause instability and the characteris-
tic ‘leave me alone’ squeal.

Testing the modules

Once the modules described so far
have been built, it is possible to make up
the receiver circuit shown in Figure 1(b).
As mentioned above, this combination
will lack some sensitivity because extra
audio amplification is required between
the product detector module and the
audio output stage. When | tried this
combination hooked up on the bench,
though, | was surprised at the good
account it gave of itself.

JULY 1988



BITS TO BUILD

Figure 1 (b) shows how to join up the
modules and the relative placings of the
terminations on the board layouts. Use
screened leads for input and output
connections to all the boards. If the front
end board is laid adjacent to the product
detector board, a couple of short wires
can easily link the boards, although |
used screened lead. Ideally, miniature 50
ohm coaxial cable should be used for
these interconnections, but it is expen-
sive and not always easy to obtain.
Before | bought a large reel of splendid,
flexible 50 ohm sub-miniature co-ax for
next to nothing at a radio rally, | always
used cheap screened lead designed for
audio applications. It might not be the
ideal stuff, but for short runs between
boards it serves the purpose well.

The antenna input is designed for 50
ohms, so unless the constructor is
fortunate enough to have a full 160m
dipole an ATU will be required to match
the typical amateur ‘bit of wire’ to the
input. In practice, just puttmg the station
antenna - whatever it is — onto the input
will yield some signals.

Now isthe time to adjustthe coresin L1
and L2 of the front end board for
maximum output, and to adjust the
frequency coverage of the VFO now that
itis connected to the product detector. If
itis daytime and/or summer don't expect
160m to be full of amateur signals, but
there will be commercial signals and
‘warbles’ within the band.

By now the possibilities of the Jandek
modules will be apparent. Next month |
will examine the building of the audio
filter modules to complete the receiver.
There are two: JD002-S for SSB recep-
tion and the JD002-C for CW. Either can

o
- o t E] (@ ® o
= | - —
T 5 ¥ L&D
le k=3 o]

Astust mse 385 dpmm

Flg 6b Audio output stage layout

Audio Output Stage
Parts List

R1 22k 0.25W (see texy)
R2 2R7 0.25W
C1 100nF polyester (see text)
C2 1nF ceramic (see text)
C3 4,7 63V electrolytic
C4 100nFceramic
C5 100nFceramic
Cé6 220uF 25V electrolytic
c7 220uF 25V electrolytic
RV1 10k log pot
IC LM380ON

Plus 8 1mm terminal pins
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son Output to
Input JD0OO03
product
detector (2 500R)
/1: s
Fig 8a Double tuned front end circuit
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Actual size: 60 x 20mm
Fig 5b Double tuned front end layout
Front End Parts List (listed by band)

Band () ] Cc2 C3 C4 (e ] L1 and L2
JDO007 - 160mm 270 68 100 560 680 119ANA5874HM
JDO007 - 80mm 82 15 27 220 270 113CNK1369HM
JDO007 - 40mm 39 6.8 15 150 180 113CNK1370HM
JD007 - 30mm 22 2.2 6.8 68 82 113CNK1370HM
JDO07 - 20mm 15 2.2 4.7 47 56 113KN2K1026HM
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Fig 6a LM380 audio output circuit

be used, although if only one is to be
included the SSB filter is probably the
better choice because both CW and SSB
can be resolved. Using both modules is
better still.

Sources:

These modules are available from:
Jandek, 6 Fellows Avenue, Kingswinford,
West Midlands DY6 9ET. Tel: (0384)
288900 (weekends and evenings)

Modules:

JDO004 (VFO) at £7.75

JDO003 (product detector) at £4.25
JDO005 (front end filter) at £2.85
JDO001 (audio output stage) at £3.70
Postage and packing is £1.00

Also available
JD002 - S (SSB Audio Filter) at £4.45
JD002 - C (CW Audio Filter) at £4.45

A suitable 75pF variable airspaced
capacitor may be obtained from:
J Birkett, 25 The Strait, Lincoin LN2 1JF.
Tel: (0522) 20767

Part 1 of The Jandek Receiver
appeared in the June issue of
Amateur Radio and featured
figures 1a and 1b. If you would iike
to obtain a copy, please contact
the Back Issues Depariment at our
address on p3.
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At this years R.S.G.B. Exhibition the full range of ICOM
Amateur Radio Equipment will be on display. ICOM (UK), the
official UK importer will have their fully experienced sales team
ready to discuss and recommend the ICOM products to suit you.

So come on down to NEC and see why ICOM is number 1.
You will find us on stand B6 alongside R.S.G.B., B.C.N.U.

NEW! IC-32E Dual Band
VHF/UHF FM handportable

Features:

e Fullcrossband duplex e 5Wattoutput with IC-BP7
operation. nicad.

e 20 Dual band memories. e Smallsize.

® Scanning. e Powersaver circuit.

e Compatible with ICOM accessories.

When are ICOM going to produce a dual band handportable?
This has been the most asked question about new ICOM products for
a long time. The IC-32E is the answer.

This exciting new handportable offers full cross-band duplex
operation, and with a built-in duplexer allows single antenna
operation. 3 Watt output is standard but with the BP7 high power
nicad pack or external 13.8v, 5 Watts can be achieved on both bands.
The IC-32E comes packed with features, such as the 20 memory
channels which can store both a VHF and UHF frequency in one
memory and also simplex duplex condition, offset direction and
frequency.

There is a choice of five scanning functions, full programmed
memory, memory band and priority. The die-cast frame gives a solid
construction featuring rubber gaskets for splashproof operation.
The IC-32E is supplied with VHF/UHF a dual band antenna, BP3
battery pack and wall charger. OK, when are ICOM going to produce
a new dual band mobile with full cross band duplex? The 1C-3210E
will be the answer.

lcom (UK) Ltd.
Dept AR , Sea Street, Herne Bay, Kent CT6 8LD. Tel: 0227 363859. 24 Hour.

World Radio Histo!
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Exclusive this year to ICOM stand at N.E.C. will be the Virgin
Balloon Capsule “The Flyer” which was piloted by Richard Branson
and Per Lindstrand who used ICOM equipment to co-ordinate the
first successful crossing of the Atlantic by Hot Air Balloon.

Climb aboard the capsule and experience the conditions
encountered by the two aviators. See how ICOM equipment was
utilised for aeronautical communications. Do not miss the opportunity
to see the “Flyer”!

Mon-Fn09.00-13.00 and 14.00-17.30. This service is strictly for obtaining information
upmwm,ammmmmmm. thank you.




Second-Hand
Receivers

for unde‘r' £ 50 I By Hugh Allison G3XSE

Mohican (Heathkif)

Here we have a classic. This is an early
sixties set, hence it has AF series
transistors. The same disease that
affects EC10s (see above) can nobble
your Mohican. It is 12 volt powered,
though most will run (just) on a single
PP9. It has an RF stage, mixer, separate
oscillator, transfilters in the IF (ceramic
resonators) plus a varicap-tuned BFO
built in. This means there is reasonable
general coverage performance up to
14MHz. The transistors in the mixer and
RF stages tend to fade out a bit above
14MHz or so. Image rejection is into
double figures, just, on 28. So is the
sensitivity! It's 10V for 20dB signal noise
on most of the examples I've come
across recently. Put it this way - on
17MHz your average CB set will do the
proverbial all over your Mohican,
sensitivity wise. Dial setting accuracyisa
bit hit and miss.

| love the built-in aerial. it's more of a
fishing rod than a telescopic. On it
acceptable stuff comes in up to 14MHz or
80 even indoors. After a domestic set

Heathkit Mohican

with ashort wave band on it, the Mohican
is a move in the right direction, though
you could do better.

As | recently stated in the more normal
Second-Hand column, Mohicans eat
their varicap diodes. No sweat though,
you just stuff in almost anything diode
flavoured. The normal column also
prompted loads of letters about the
‘spring loaded split gear anti-backlash
thingy' on the tuning capacitor. It does
seem to have a high failure rate, it seizes
up. Again no sweat, prise it back into
action with a narrow screwdriver. Take
care not to snap the dial cord while you
arein there. If it's chewed up the gearing
on the variable, move the backlash
mechanism to a fresh bit by spacing it out
with washers etc.

it is, of course, obligatory to chew up
the IF coils in Mohicans. One correspon-
dent has reported a source of near-
replacements from Garex, which is good
news. Another weak point is the ‘S’
meter, which goes open circuit. When
this happens, the set goes dead in the
AVC position.

A tatty, non-working Mohican will set
you back about a fiver. Its wonderful
handbook should make a kitchen-table
repair possible for moderately compe-
tent amateurs. Good clean examples are,
unfortunately, gaining value. A couple of

Codar 128

years ago £25 was the top price, now it's
£35. One didn't sell at Woburn last year at
£45, so that is obviously too much. Again,
it was originally a kit, so open up your
intended purchase and have a look prior
to parting with the readies.

Codar 728

Back in prehistoric times, when
operating on two metres meant valve Pye
Reporters with acres of heaters damag-
ing your car battery's health,, one
alternative was to operate mobile on 160
metres (1.8MHz). Codar were quick to
spot the market and produced, from a
combination of commaercially made Mul-
lard modules, their own PCB and a
distinctive metal cabinet, a rather nice
little receiver.

The product of their endeavours is a
nine transistor single superhet dual
band receiver (for 160 and 80m), with built
in BFO and RF stage. Controls are kept to
a minimum but there is a good clear
tuning dial that is easy to set to within,
say, 5kHz. The frequency stability is
excellent and the thing will work down to
9 volts from its recommended 12 (nomi-
nal). There is no built-in speaker.

The receiver was designed for mobile
use with their AT5 AM/CW transmitter
which could be powered up via their
inverter, since this consisted of valves.

28 please mention AMATEUR RADIO when replying to any advertisement
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Obviously, a mobile whip was the
expected aerial, and it is here that the
T28 falls over. Wop it on the end of a
decent length of wire and you get into
blocking and second channel trouble,
though an ATU can help appreciably. If
you have 30 foot of wire down the garden
andan ATU, be prepared to be impressed
by what a T28 can puilin on 160 and 80. 100
metres of non-resonant aerial straight up
the aerial hole wiil produce a barrage of
rubbish that, in all honesty, isn’'t there.
Make with an ATU and maybe an
attenuator, and all will be well.

For amateur use you are restricted.
Restricted to 160 and 80 metres. For
general coverage broadcast use, it's no
use at all. | have seen the odd onein cars
atrallies doing what they were designed
for, ie mobile top band use, though they
are more often coupled up to a homeb-
rew SSB Tx. The saving grace for the T28
is probably the number of 80 to 10 metre
rigs about. Amateurs buy T28s to have a
listen to the band they are missing, which
is top band.

Price-wise, the money depends on the
condition. | bought one that had been
taken to bits by an ape at Old Warren last
year for £1. It took no more than an hour
to rebuild it, repair the faults the last
repairer had put on it, then fix the
original fault—-an open circuittrack. They
are no harder to work on than your
average late sixties medium wave tran-
sistor radio. In good order, the price
depends on condition. £12 would get you
a scruff, £20 would be absolute tops for a
showroom job. Not bad depreciation for
a receiver that cost £15 about twenty
years ago! You would have to work at it to
lose a great deal of money with one of
these.

Perdio Town and Country

This was a domestic portable, British
made, again from the late sixties/early
seventies. As well as the more normal
medium/long wave it covered up to
4MHz, though some covered medium/
long plus 6 to 177MHz. As a nipper | can
remember looking admiringly at one in
Boots shop window. A portable amateur
receiver ~ the excitement of it! There is

Left: Astrad. Right: Perdio Town and Country

no BFO, but provision is made to switch
in an external aerial. This was often used
in mobile installations many years ago. A
BFO can easily be knocked up for one of
these, the IF is around 455kHz so there's
no problem.

Performance wise, with respect to
blocking, second channel and how it will
workon along aerial, refer to the write up
on the T28, as it is identical.

Price wise, well, at the Gandhi Halls
bike/musical instrument/radio jumble
last year | was given one! The bloke, who
was trying to sell a non-worker for a
modest 50p was so surprised that | knew
the set that he gave it to me! He used to
work for Perdio and knew a lot of their
history. A worker, bought under more
normal circumstances, will set you back
£5 to £10, £8 being the average.

There is a lot of interesting stuff
between the end of the medium wave
(1.5MHz) and about 4MHz. For general
listening, plus a round-the-house
domestic squark box, it's worth consider-
ing. For amateur use it's not mega-
useful.

Astrad

Also known as the Vega, and other
things. Quite widely advertised, it can be
bought new, even now - this set's
ancestry goes back to early seventies
Russian sets. We have a big turret coil
change for changing bands, and ridicu-
lous mega-ancient looking 'Top Hat’
transistors inside. If you don’t know what
a Top Hatter was, ask your grandad.

Most of the ones I've come across
cover LW, MW, then short wave up to
about 18MHz. Some then have a VHF
section for domestic FM.

Performance is not bad, as a portable.
If you tire of mindless DJs and the like
there is plenty of other stuff to listen to
on one of these. Put in a big aerial and
there are second channel and blocking
troubles. The other aggro is that there's
no BFO. Again, there is a 455kHz IF, so in
with a one transistor device or some-
thing and CW and SSB become available.
It is quite stable, bordering on surpri-
singly stable. The FM variants are quite
sensitive and sound quite pleasant.

JULY 1988
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Servicing wise, some transistors in
some of the variants are in sockets.
Arrgh! The bliss of just pulling one out to
check it is wonderful. Don't forget that
the transistors are leakyish, so back-
ward-biased junctions will show some
reading on ohms - 10k and above might
be OK.

The turret is the main bugbear. There
are silvered studs rotating past fingers.
The studs oxidise. The fingers don't
bend, so leave them alone. To cure an
intermittent set just rub over the studs
lightly with a plastic pan scourer, and |
mean lightly.

The other components inside look a bit
weird, but modern stuff will go in as a
replacement if you are keen. The
components are often marked in Rus-
sian, but the layout is easy to follow.
Russian electrolytics are not renowned
for reliability, especially the 100uF and
above sizes as in Rigonda TVs. If you
have a dead set that is doing everything
except make a noise, it is invariably the
dc blocking electrolytic ‘twixt output
stage and speaker that has gone open
circuit. This is a very common failure
indeed.

The price, new, will be £20 to £30
dependent on the greed of the seller.
Second-hand and working, it should be
half that. Non-working, 50p to a quid, two
if you must.

It's not bad, add a BFO and you are in
for a pleasant surprise as to what it can
do with its own aerial and, again, ideal as
a round the house portable as well.

Eddystone $504

Classic Eddystone styling again, dated
but timeless (I know that's a contradic-
tion, but you know what | mean). Heavy
too, but that's an indication of the
reliability. 1t's built like the proverbial,
and will work forever if left alone.

It covers 580kHz, with a built-in noise
limiter, BFO, crystal filter and 'S’ meter.
This is quite a powerful tool, and the S504
will certainly pull them in. The review
sample was 5 microvolts for 10dB signal
to noise at 28, increasing rapidly as we
came down in frequency. Second chan-
nel was a moderate 25dB, again at 28.
Wop a modern RF pre-amp in front and
you can hear it all with one of these.

Tuning accuracy is, admittedly, vague.
I'd back one only to 50kHz on the top
ranges, so the next most important
accessory for you to buy or build is a
calibrator. You can just about set the
thing to receive the amateur band you
want to listen to, but not to any specific
frequency within that band. It's no cop
for trying to find a broadcast station on
7.410MHz for example, though when
you've found it, the set will bring it in.

Talking of accessories, don't try and
power anything else off an Eddystone.
I'm not saying they will not do it but the
very few I've had in not working had burnt
out transformer windings due to over-
loading. Nuff sed?

The filter will ‘ring’ nicely on CW and is
a pleasure to use. | also love the way the
band details change in the top left hand
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‘window’ (a one inch circle in the dial) to
tell you what you are switched to. The set
is acceptably stable.

To return to the styling, the thing looks
like there is a speaker fitted internally on
either side of the tuning dial. There isn't.
The external ‘'matching’ speaker shown
in the picture can sometimes command
amazingly high prices from collectors if
in good condition, would you believe
£20+? Leave the collectors toit. Aperiod
Eddystone might look funny running
into, say, one car stereo speaker of
modern design, but I'd personally rather
do that and have an extra twenty sovs in
the wallet.

Price wise S504s cost £40 to £50 in
reasonable working condition. i've come
across so few duff ones that | cannot
comment on the value of a dead 'un; as a
guess, say a third of this. Sure there is
cheaper about, but it is a reliable,
reasonable receiver with some scope for
improvement via add-ons. It's worth
noting that Eddystone stuff doesn't
normally lose its value and, indeed, this
receiver seems to have put on a
respectable £25 (or doubled its value) in
the iast 10 years.

Latayette HA350

Perhaps I|'ve left one of the best
bargains until last. This amateur bands
only receiver, with Tx/Rx muting built in,
seems quite unknown to your average
amateur/listener. | have a sneaking
feeling that the uncluttered front panel
layout, with the lack of knobs to play with,
makes it look a simple machine. Couple
this with the now relatively unknown
name of Lafayette compared with Trio,
Yaesu etc, and perhaps we have an
explanation of why examples of this fine
receiver often spend the whole day on
bring and buy tables without selling. The
styling is also, perhaps, slightly odd with
the 'big T' in the middle holding the main
tuning knob, 'S’ meter and tuning scale,
but | don't think it looks too weird.

The tuning accuracy is normally spot
on, to within a couple of kHz at worst.
Stability is excellent, and you can set the
dial calibration from the front, if
required. There is a built in noise limiter
which, in the review sample, works very
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Eddystone S504

Lafayette HA350

well when confronted with pulse type
(ignition) interference.

Price wise, these often start off at
about £65 but drop to £45 after they
haven't sold. Strike then and you have a
bargain. The sensitivity of the set will pull
in all that's going up to 21MHz, and 28 is
only a littlte down on ‘nowadays’ stan-
dards. Second channel is good so, all in

all, this is a good and easily obtainable
bargain.

Don’t miss the August
issue of Amateur
Radio, on sale 28 July

SATELLITE TV RECEIVING EQUIPMENT

Dish Spinnings
60cm RAW ... £19.32 BOCMRBRAW ... £26.59
..£28.08 1MRAW. ...£39.88
£47.04 15MRAW.. ... ... £80.78
Feed Homs From £26.74
LNB’s
KU/BAND from.............. £113.88 C/BAND from ... £87.98

Prices include VAT, carriage charged at cost
For further details contact:

HARRISON ELECTRONICS

KENWOOD - YAESU - ICOM - BENCHERS
AIRBAND RECEIVERS — SCANNERS - VIBROPLEX
S.M.K. - C.M.K. - MORSE KEYBOARD

For further details send SAE:

176 Lower High Street, Stourbridge,
West Midlands, England

DEWSBURY

ELECTRONICS

SUPPLIERS
of

Century Way, March, Cambs PE13 8QW
Tel: (0354) 51289

Telephone: (0384) 390083/371228

Telex: 336712 SHELTNG; Fax: 0384 237367
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THE WILCO PRINCIPLE

by Roger Williams G4PMM

As an amateur of nearly five years
standing, it is clearly time | began to
impart words of wisdom to others in the
hobby. From my excellent vantage point
in the middle of the call-book, one
previously undiscovered law of radio
becomes apparent. This law, the Wil-
liams Inverse Law of Communication, or
WILCO for short suggests, that the more
one becomes involved in amateur radio
the less one communicates. One strives
to reach the perfect state of using radio
equipment without communication atall.
Amateur radio is littered with innumer-
able examples of this law and one of the
chief aids in this respect has been the
70cm repeater to which this column is in
part devoted.

The first thing to remember, is that
repeaters are designed to inhibit rather
than facilitate communication. This
being the case, the following procedures
should be borne in mind to ensure that
no communication is possible.

1) Before accessing a repeater from a
mobile station accelerate to 80mph,
open the windows, put a handkerchief in
your mouth and then give your call-sign
clearly.

2) Always leave your tone-burstin and try
to complete as much of your over while
it's still sounding.

3) Always call a single station who you
believe won’tbe listening and preferably
one who doesn't have any equipment for
the band in question. This will ensure
that the box gets maximum use without
the tiresome necessity of having to
communicate with anyone.

4) Never respond to a station that is just
‘listening through' or ‘listening for any
call’. This only encourages mindless use
of the box by people experimenting with
the amateur medium.

Sometimes, despite all precautions a
QSO will break out even on a 70cm
repeater. Incidentally, if you're tempted
to try to get a contact through an
uninhabited box, there is one certain way
of doing it; you raise the box and say *
G4PMM listening Delta Mike', and
instantly someone will come back to
inform you that it's not Delta Mike at all.
Something that you knew all along,
because there's no such repeater. It
doesn’t half get people going though,
and never fails to get a QSO if you really
feel the need for one.

Now where was 1? Ah yes, the WILCO
principle... this applies on a repeater
even if a QSO breaks out, especially on
the morning commuter run with a
shifting congregation of half a dozen or
so stations. The important point to bear
in mind is that the sole object is to
establish whose turn it is, who is still left
in the net and who has signed. You know
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the sort of thing ‘Round to you Brian, oh
no, Brian's signed, pick it up Fred’, ‘Not
my turn, it's Eric then Norman’, ‘I've just
destinated, you take it Bill’, ‘l’'m in a bad
spot...’, and so it goes; Amateur Radio
obscuring the art of communication and
destroying the English language into the
bargain. | ask you ‘destinated’ What kind
of word is that for heavens sake?

The WILCO principle tells us that as
soon as a mode of communication
becomes established enough for a large
number of people to be using it, some
bright spark will invent something new,
so that communication is obscured and
ideally obliterated altogether. The first
exponent of the principle was of course
Alexander Graham Bell who invented
the first telephone. He remained in the
blissful state of non-communication
until someone invented the second
telephone and communication was
established. What must he have thought
when his telephone actually rang?
Chances are he was in the bath, and as
the pioneer of the WILCO principle, he
would have immediately turned his
thoughts to another mode.

Speaking of which, what about CW? A

better example of the WILCO principleis
hard to find. The proposition here is that
only about 10% of the CW sent is actually
copied, thereby giving us a 90% WILCO
quotient. Here's how the sums add up:
Take 80m in the evening, after all
someone should put out a call and get
into a meaningful QS0. The Inverse Law
of Communication applies as follows:
1) 20% automatic signal loss for QRM,
static etc. :
2) Next knock off another for the ‘F’ or
format factor. As we know exactly what’s
coming, we mentally switch off for most
of the first over, parts of the second and
third, and all of the final. Why waste brain
power turning the notepad into the
amateur equivalent of estate agents’
blurb? you know the sort of thing: FB,
SIGE, GD, DX, ES, DES, RES, WID, FGCH,
ES, VAC, POS, and so it goes on.

Right, that’s nearly half the QSO down

the drain - next comes:
3) The ‘S’ or speed factor. Let's be honest
lads, don’t most of us send at a speed at
or above that which we can comfortably
receive? It takes a real effort of will to
launchinto CWatareasonably conserva-
tive speed. Are we not aware that we
invariably never return to people, slower
thanwe send? Therefore, unlesswe'rein
the First Class Operator club, agood 30%
of CWis being sent faster than our ability
to receive! This might be just about OK
for a format QSO but once the format
goes — oh boy, are we in trouble!

We're now up to about 80% information
loss and nearing the ultimate goal of nil

communication. The remaining 20% can
be disposed of in a variety of ways, the
most popular being the introduction of
the Vlad-factor. Now we must all admit a
lot of admiration for your average Vlad-
in-the-Oblast for attempting feats of
construction that would get the better of
many of us, but at the end of the day it
does sound as if the RF has been
trampolining its way around the ionos-
phere to our disbelieving antennas. |
reckon that CCCP stands for ‘Chirpy
Code Chaps Party’

it is not that difficult to apply the
WILCO principle to CW but you'll find it .
applies all over the place in our hobby. |
reckon there’s a group of amateurs who
sit around proposing ever more bizarre
modes of propagation and who fall about
laughing when they're taken up. | reckon
it's the provisional wing of the RSGB at
work. How else can the history of our
hobby be explained, except by the
existence of a WILCO committee dream-
ing up ever more difficult ways of lobbing
dollops of RF around?

Do you remember those wonderful
modulated NM signals we used to hear
on the HF bands? Perfect communica-
tion! Far too good for the WILCO
committee who, after due thought,
suggested removing the carrier from our
transmissions, thereby making our sig-
nals completely uninteltigible. Needless
to say we fell for it and soon started
communicating again.

After meeting at the local pub, our
friends finally poured out, just managing
to say ‘let’s try bouncing our signals off
meteor trails’ before collapsing in a
hysterical heap on the floor. Trouble was,
people managed to do it! Whatever the
WILCO committee comes up with is
promptly putinto action by our resource-
ful amateur fraternity. Auroral propaga-
tion? No problem! Earth Moon Earth? We
fell for that too.

Perhaps we should draw some con-
solation from the fact that despite the
best endeavours of the WILCO commit-
tee we nevertheless manage to com-
municate. Even the suggestion that we
put RF in ‘packets’ hasn’t stopped us
from opening them to see what's there,
even though the mode operates the
WILCO principle wonderfully well; by
virtue of the fact that it works while
you're shampooing the cat or doing the
dishes.

At the end of the day there is still
communication taking place, butdoesn't
itseem toyou sometimes, on some bands
and in some modes, that there is rather
less real communication taking place
than there ought to be? Perhaps that
bears thinking about nexttime youheara
call on SU 20.
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ECWlorKITS

K2032 — 3 digit DPM. Three digit digital panel meter £28 54
.

K2622 - AM/FM 2 i

M/FM Antenna Amp. 2208 gain from 10MHz £412.13 D module, +999 to -99mV full scale, zero adjust.
to 150MHz from this kit. Complete with metal case. kit load ind 1mv luti nd0.1% li per kit
12-15V d.c. supply voltage direct or via coaxial input PEn Kl overload ndication. (e S i o

50 - 750hm imnedance lines 20uV/ C temperature stability. Compact unit easily
built 1n to other equipment

K2554 - Quality FM Tuner. Vancap tuning from @32 Q2 K1803 — Universal Preampli i

) plifier. For signal matching,
85 108MHz. 1.2uV sgn'smwty, 70d8 S/N ratio. AFC, yer kit low level input boosting, etc. 40d8 gain adjustable £6'84
AGC and output for digital frequency display d output. 20Hz 20kHz bandwidth. 40mV full scale input per kit

K2553 — Stereo Decoder. Works with K2554 tuner kit, c.' 7 99 D K2576 — 40W Power Audio Amplifier. No adjustments c-' 8-83
includes stereo indicator signal, stereo on/off and 5 K necessary and non cntical power supply from 2x6 to

19kHz filter. Excellent stereo radio reproduction per kit 2x18V  unrstabiised  250mV  input  sensitivity
10Hz 50kHz bandwidth. (+/-3dB). Protected against
short circuit and thermal overload

per kit

K1771 - Short Range Transmitter. Mimature FM 29_20

v Vv Vv V

transmitter for short distance communications Inputs e EXPAND ‘YOUR MICRO! — talk to the outside world with
from all mics, pre-amps, etc. 1Megohm nput P D an extensive range of motherboard/function kits.
impedance, 5mV sensitivity. 100 108MH: adjustable Motherboards include

output frequency. 9 12V d.c. supply K’;gg‘las":‘Q:S-nclay;’com&!‘lezrg & g;;g
or Commodore - g

K610 — LED VU Meter. VU level display usinga 12 LED B4 5§ .47 K2640 for Amstrad CPCA464, 664 — £50.37

h A ! t sensit for all types of K2641 for Standard MSX — £50.37
:?grna?;ap e per kit K2642 for BBC ‘B’ and Masier - £54.86

K2643 for Amstrad CPC 6128 - £57.04

Plug In function boards include
K2611 eight channel input card — £28.00
per kit K2618 single channel D/A - £34.50
K2610 single channel A/D - £37.26
K2635 analogue multiplexer - £29.33
{Others available on request)

Prices include VAT & Postage. For your order, please make cheques payable to
E‘ W ELECTRONIC & COMPUTER WORKSHOP LTD

Unit 1. Cromwel! Centre, Stepfield, Witham, Essex CM8 3TH. Tel: (0376) 517413

\Y

K1798 - 16 LED Stereo VU Maeter. Stereo VU display

D twin 16 LED high resolution bar graph output £26.75
Internal adjustable pre amp to give sensitivity from
100mV to 10V full scale

NEW FROM NUMBER ONE SYSTEMS NEW
PCB CAD, FOR THE PC/XT/AT, THAT YOU CAN AFFORD

Have you been putting off buying PCB CAD software?

Are you still using tapes and a light box?

Have you access to an IBM PC/XT/AT or Clone?

Would you like to be able to produce PCB layouts up to 17 inch square?

With up to 8 track layers and 2 silk screen layers?

Plus drill template and solder resist?

With up to eight different track widths anywhere in the range .002 to .531in?

With up to 16 different pad sizes from the same range?

With pad shapes including round, oval, square, with or without hole, and edge
connector fingers?

With up to 1500 ICs per board, from up to 100 different outlines?

With auto repeat on tracks or other features - ideal for memory planes?

That can be used for surface mount components?

With the ability to locate components and pads on grid or to .002in resolution?

With an optional auto-via facility for multilayer boards? I

With the ability to create and save your own symbols?

That is as good at circuit diagrams as it is at PCBs? 00 0 ocooojcfofofojojojofe 0 0 Bjo|d j

That can be used with either cursor keys or mouse?

Which, with “Easy Plot" can also output to a pen plotter? (A photoplot driver will o UG (R LD L co0 ey
be available shortly)

Where you can learn how to use it in around half an hour?

That only costs £275.00 + VAT.
Please contact us for further information

AFFORDABLE PCB CAD IS HERE!

Number One Systems Limited, Ref AR
Harding Way, Somersham Road, St ives, Huntingdon, Cambs PE17 4WR
Tel: 0480 61778

0
6_“—) 000”

e
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REALISTIC PRO-38
AND BEARCAT BC 50XL

Peter Rouse GU1DKD Reviews Two Budget Price Hand-Helds

At the time of writing, the Realistic
PRO-38 from Tandy costs £129.95 whilst
the Bearcat/Uniden BC 50XL costs £99.99
- a difference of nearly thirty pounds.
Why the comparison? Because it is the
same set, although a little caution must
be exercised in buying the Bearcat
model. There are two versions on sale in
the UK; the American one with 29-54MHz
coverage and the European version
which has 66-88MHz coverage instead.

Tandy announced the PRO-38 last
summer but said that it would not be
available until later in the year. infact, my
own PRO-38 was purchased in the USA,
not only because it was a |lot cheaper
($139) but also because | wanted the 28-
54MHz band featured on the American
version. Even so, the price tag of the
British version was tempting in compari-
son with the going rate for other
synthesised hand-helds, and if you price-
up a ten channel crystal controlled
marine scanner and the cost of the
crystals you end up not far short of the
cost of the PRO-38, without the conveni-
ence of instant re-channelling let alone
access to other bands.

Features

Prices aside, what do we have in this
receiver? It is essentially a three band
scanner with 10 memory channeis all
scanned in 1 second whilst employing
double superhet principles with IFs at
10.85MHz and 450kHz. Frequency cover-
age is 66-88MHz (29-54MHz on the
American version), 137-174MHz and 406-
512MHz and mode is restricted to FM.
Indeed anyone hoping to receive AM on
the frequencies can forget it. Although it
is possible to make out an AM transmis-
sion on some FM-only scanners, albeit
with distorted audio, itis near impossible
on the PRO-38 because the rejection is
so good. Delay is not optional, you are
stuck with a2 second pause at the end of
each transmission.

With slight variations across each
band, the figures quoted for sensitivity
were as per the manufacturer's data. The
VHF high band and UHF claimed figures
are about average bearing in mind the
limited space for circuitry. Costs on my
own scanner were better than the quoted
sensitivity. One slight bugbear is the
5kHz steps for frequency entry at VHF,
meaning that you have to put up with
slight offset tuning for some British
bands where 12.5kHz spacings are used.
In practice, this means that some
channel allocations may be 2.5kHz off the
nearest frequency that you can enter
into memory.

Using the scanner

The PRO-38 is supplied with a ‘rubber
duck’ antenna and belt clip which can be
screwed onto the back of the casing. The
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antenna is a helix (aimost identical to a
2m type) with an additional single wire
running up its centre which is meant to
act as a quarter wave element at UHF.
The fact that the wire runs inside the
helix suggests that it could have very
little effect when the wire is removed,
resulting in little change in UHF recep-
tion. Despite quoted sensitivity figures,
the choice of antenna means that
portable performance peaks at the
middle of the three bands. However, the
antenna connection is via a BNC socket,

so other antennas can easily be
attached; particularly for mobile
working.

The scanner measures 178mm high by
67mm wide and is fairly slim with a depth
of 35mm. It sits comfortably in the hand
and aslide-off panel atthe back revealsa
small plug-in carrier which holds § AA
Dry cells or NiCads. With the carrier
removed (memory is still retained for
about 30 minutes) a small switch is
revealed, which is used to select dry
cells or NiCads. With the switchin the dry
cell position, the batteries are automa-
tically disconnected when a 12V power
source is plugged into the socket on the
scanner’sside. Inthe NiCad position, the
12V supply is regulated to supply a
charge current for the cells. This is a
highly commendable feature of the set. It
means that a simple supply, including a
raw 12V vehicle supply, can be used to
both power the set and recharge the
cells without the expense of an external
regulated charger, matched to the
voltage and type of NiCads being used.
Current consumption is 50mA squelched
(a fair bit lower than many hand-helds)
and peaks to 110mA at full volume.

The controls consist of rotary squelch,
volume and entry keypad. The small LCD
display above the pad shows just two
digits. To enter a frequency you punchin
the figures followed by ‘enter’. To check
the frequency, you press the ‘Review’
button and the LCD displays the figures
one-by-one at one second intervais
before reverting back to the channel
number. It sounds an odd way of
displaying the frequency but you soon
get used to it. There are additional
buttons for manual stepping, channel
lockout and a key lock switch which
disables the keypad so that buttons are
not accidentally pushed whilst the
scanner is carried around.

Overall impressions

The setis well made with solid and well
moulded plastics. There is no search
facility or step up/down in frequency, but
then such features would not be
expected at these prices. For someone
who justs wants to monitor a few FM
channels the set will satisfy their needs.
The only criticisms | can make is that |

would like to have seen a soft case
available as an optional extra to stop the
casing getting scratched, and the audio
is slightly ‘thiri’ (even with an external
loudspeaker). It is not a major problem
but can make signals a bit difficult to
copy in noisy surroundings.

On the other hand | found several
features which impressed me. The power
supply arrangement is excellent and the
standby current consumption is better
than a lot of hand-helds. The BNC aerial
socket is far more versatile than the
screw-in arrangement used on some
sets, the scan rate is fast and the set is
easy to programme and use.

If this scanner satisfies your needs
then the only words of caution | would
utter are to be careful if you are buying
the Bearcat/Uniden version. Both the
American and European versions are on
sale in the UK and the Model number is
no clue to which is which. Obviously, the
version with 66-88MHz will appeal to
most scanner users, so if you are
ordering by mail it would be wise to
telephone the dealer first and confirm
which version is being sold.

Price comparison

Having pressed the point that the
Tandy and Bearcat models are identical
except for price, | asked Tandy for an
explanation. Tandy did not deny that
both scanners probably came out of the
same factory but said that all their
products are manufactured for them to
their specification. They added that-they
insisted on strict controls on uniform
specification and quality, and that their
products are backed by a nationwide
organisation.

All | can say, therefore, is that you pay
your money and you make your choice.
The PRO-38 is available from Tandy'
dealers throughout the UK and the BC
50XL is sold through the many radio
dealers who stock Bearcat/Uniden pro-
ducts.

SPECIFICATIONS

- Realistic PRO-38/Bearcat BC 50XL

Coverage (European model): 66-88, 136-
174, 406-512MHz

Coverage (US model): 29-54, 136-174,
406-512MHz

IFs: 10.85MHz (crystal filter), 450kHz
(ceramic filter)

IF bandwidth: +12kHz

Sensitivity (20dB S/N at 3kHz deviation):
29-54MHz = 0.3uV, 66-88MHz = 0.5uV,
remaining bands 0.7uV

Selectivity: +10kHz @ -10dB

Scan rate: 10 channels per second
Delay: 3 seconds (not switchable)
Audio output: 260mW via internal
speaker or external speaker/earphone
Antenna input: 50 ohms via BNC socket
Power supply: 7.5V dc from 5 x AA
batteries or NiCads or 12V dc external
supply for both power and NiCad
charge

Current consumption: 50mA squelched,
110mA full volume.

please mention AMATEUR RADIO when replying to any advertisement 33



o

e
43"
1
3
1

(8
Nes
1

s

DX DuARY

--,.u :

Ei. boo
..
U
s
i
9 1

1 am writing this column in
the immediate aftermath of
the CQ WPX CW Contest.
Although | didn't make a
serious effort, it was obvious
that band conditions were
excellent; unlike the SSB leg
back in March. Fifteen metres
was opening to the Pacific,
KL7 and West Coast USA at
about 0300GMT, and the path
to Japan was open from
morning to midnight on both
15m and 20m. On 10m | noted
the Far East was opening
early in the day and Central
America plus the Southern
USA late in the day. As for
prefixes, there were plenty to
choose from, including ATO,
AY4, LS1, R1, RL1, RS3, TW6,
VO7, XQ1, YY5, ZW4, 4M7, 7S5,
9J0 and 9Y3.

Looking back on May as a
whole, | note the WORLX/KH5
operation from Palmyra
Island, worked in the UK on
40, 20 and 15 metres. S9AGD
and S9XB, worked in the UK
on all five main HF bands; an
excellent operation from
VKI9Y and VK9X by VK6NKG
and W7SW (these two made
23,000 contacts from Cocos
Island alone, including over
10,000 in the novice segments
of 10m and 15m, and made a
special effort of checking for
UK stations), T32 by some of
the KH5 operators en route
for home, some loud 15 and 20
metre signals® from ZK1XV
(VK2BCH, see last month),
and much more besides.

Talking about ZK1, | was
interested to see from DX

ews Sheet that Harry
G3MCN, made some 6163
QSOs while operating as
ZK1XG recently from the
South Cook Islands. This
included agrand total 0of240 G
stations which is encourag-
ing, as it gives an idea of the
current high level of HF DX
activity from the UK. | hope
some DX Diary readers were
among the lucky ones. Harry

commented that the
Japanese stations were
operating impeccably, with

US stations bringing up the
rear. The European stations,

however, were so bad that on
several occasions he went
QRT in disgust.

Palmyra and Kingman

Now that the KH5 DXpedi-
tion is over, it is worth
reviewing what went on and
some of the lessonswhich we,
as DXers might learn from it.
As i saidlast month,the group
made quite an effort for
Europe and there were no
excuses for missing it. | know
of several UK amateurs who
made 20m and 40m contacts
using verticals and dipoles,
so it was by no means essen-
tial to have a mega-station to
make the QSO. The provisio-
nal QSO count was 17,000
from Kingman and 15,000 from
Paimyra.

Mind you, the expedition
was so active, there was often
an issue of priorities. On
several mornings of the KH5
DXpedition, the operators
were coming through simul-
taneously on 20 SSB and 40
CW. There was the question
of where to put your effort.
The answer must be deter-
mined by the likelihood of
getting through. If you were
short of an HF beam, for
example, 40m might have
been a better bet, especially
as propagation at that time
tended to favour Western
Europe, whereas Southern
Europe seemed to be having
more success on 20m. This is
where good listening comes
in. On which band did you
hear them making the most
UK QSOs?

Good listening, rather than
calling incessantly as some
stations did, helped in other
ways. When | worked the
KH5K, for example, they
recently changed their listen-
ing split from 14130-150 to
14120-150. Many people
hadn't heard them announce
this, so the band segment
14120-130 was fairly clear fora
time and it was relatively easy
to get a contact. Attimes they
were also listening outside
their announced range, which
you could only spot by listen-

ing for the stations they were
working.

On SSB, in fact, the oper-
ators periodically seemed to
use every variation to keep
the pile-up within reasonable
proportions; listening by
numbers, by country, letters,
etc. Those who called out of
turn simply slowed the whole
process down and, ultimately,
reduced the probability of a
QSO for everyone. So did the
inevitable ‘policemen’ and
those who came up on the

DXpedition's frequency
asking for the DX station's
callsign, QSL information,

etc. Again, a brief spell of
listening would have pro-
vided all the information they
needed. It also very quickly
became clear to those who
bothered to listen, that ‘tail-
ending’ (calling on the sta-
tion's frequency that the
DXpedition has just worked)
wasn't going to work, as the
operators changed their
listening frequencyeachtime
(usually to a discernible pat-
tern). So those who kept tail-
ending were wasting their
time.

On CW, the DXpedition
operators tended not to
announce that they were
listening ‘UP’, which led to
some stations (including G's)
calling co-channel. A brief
listen around would have
made it perfectly obvious
where they were listening.
There was another danger on
CW as well. On occasion the
KH5and TY9S| were operatio-
nal simultaneously near
14025, listening up, and I'm
sure some folk who thought
they were working the KHS
actually ended up in the TY
log. Hardened CW DXers
would not have had a prob-
lem, but others may have had
problems on CW, which may
have been lessened by using
amemory keyer. Inthe excite-
ment of the moment the
inexperienced operator can
easily send his callsign
incorrectly, which could be a
disaster when it comes to
getting the QSL card!
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Actually, it'sonly too easyto
make a mistake in the heat of
the moment, even on SSB,
and call for example on the
wrong VFO. Very embarras-
sing, though it happens to all
of us from time to time. And
when you do get through after
hours of calling, the tensionis
such that afterwards you can't
remember whether you
actually gave the DXpedition
a signal report! Nevertheless,
it isn't cricket to make
another contact on the same
band and mode, so if you want
an ‘insurance’ contactin such
instances, try and catch the
DXpedition on some other
band or mode. .

Short calls with pauses
were very much the order of
the day. On many occasions |
have heard the DXpedition
reply to somebody who failed
to acknowledge the report
because they were still busy
calling!

One lesson to be learned
was not to assume that a
DXpedition will go on to the
pre-announced date. The
group took longer than
expected to get from King-
man to Palmyra (reputedly
because they couldn't find

the latter!), and then
announced the end of the
operation earlier than
expected. However, never
believe what you hear,

because having said over the
air they would be closing
down early on the Thursday,
they were then workable for
much of the following day!
Of course, all this excite-
ment may have passed you by.
To many HF operators a
DXpedition pile-up is an
unruly scrum, to be avoided at
all costs. To the competent
DXer, a pile-up actually has
form and order and, with a
little detective work, can be
cracked. With the more com-
mon or garden DX you will get
a contact sooner or later
without trying very hard, so it
is easy to ignore the building-
up of real DXing skills.
However,when arare one like
KH5 comes on, the need for
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these skills separates the
men from the boys and gets
the adrenalin flowing in
serious DXers. |f a DXer teils
you he is cool and laid-backin
such a situation, he is either a
liar or he must have worked it
before and got the QSL!

Incidentally, if you haven't
yetlooked them up, letme telt
you a bit more about these
specks of land that the DXers
were so worked up about. |
included a little information
about Palmyra in this column
in May of last year, which |
haven't repeated here.

Palmyra, an atoll 900 miles
south of Hawaii, is named
after the American ship which
discovered it back in 1802,
The island, now uninhabited,
although the US had a garri-
son of some 6,000 there dur-
ing WWII, is currently for sale
and many suggestions have
been made for its use; such as
turning it into a gambling
resort or storing nuclear
waste there. The buildings,
roads and runway that were
built during the war, are in a
state of disrepair. One
DXpedition came to grief
when their plane ran into a
tree on landing. The last
amateur operation was very
brief, by KB1HM/KHS, in 1986,
and no European QSOs were
made. The last major opera-
tion from this DXCC country
was AD1S/KH5 from Jarvis
Island in 1983 when two of the
operators were WA2MOE and
WORLX, who participated in
the latest operation. That
group made 16,800 contacts
with 102 countries, although
they were barely audible in
the UK and some extremely
dubious list contacts took
place.

Kingman Reef, 15km by 8km
(much of which is submerged
at high tide), lies about 35
miles from Palmyra and is
believed to have been discov-
ered by an American ship in
1798. However, it is named
after Captain W Kingman,
who rediscovered it in 1853.

The reason it counts as a
separate ‘country’ from Pal-
myra and the Jarvis Islands, is
that it is under a separate
administration. While Pal-
myra and Jarvis are under the
jurisdiction of the US Depart-
ment of the Interior, Kingman
Reef, since 1934, has been
under the jurisdiction of the
US Navy because of the deep,
enclosed lagoon, which was
ideal for use as a refuelling
stop on trans-Pacific flying
boat services. Pan Am used it
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for this purpose for about a
year for flights between
Hawaii and New Zealand,
before discontinuing the ser-
vice in 1938 after a crash near
US Samoa.

The last amateur operation
from there was ADOS/KH5K in
1981. This group also oper-
ated from Palmyra, but the
operation was disallowed by
the ARRL as they had not
obtained landing permission.

To complete the picture,
Jarvis island, from which the
1983 operation took place, is a
small (3 by 1.5km) island some
450 miles south of Palmyra. It
was discovered by a British
ship in 1821, worked by the
American Guano Company
between 1857 and 1879,
annexed by the UK in 1889,
and occupied and claimed by
the US in 1935. The UK offered
no objection and Jarvis has
since been used from time to
time as a weather station.

The above information on
the various KH5 islands has
been culled from ‘QRZ DX',
DX News Sheet of July 1983
and my own files.

Forthcoming DX

So, enough of these ramb-
lings. What is there to look
forward to? Well, firstly some
operations for island chasers.
There will be a major opera-
tion from Los Monjes Island
off Venezuela from 14-17th
July as part of the celebra-
tions commemorating the
165th anniversary (yes,
really!) of the Venezuelan
Navy. The special callsign
YY5M will be used. There will
be an award for working the
station on at least four bands:
from Europe, TVEWAT will
operate from the Belle island
group from 1-15th July and
Y25Z0/P will operate from
Rugen Island from 19-29th
July. JIGKVR, who has already
made several IOTA expedi-
tions, will operate from Nago-
Shima Island sometime dur-
ing July and Saki-Shima
Island sometime in August.
His operations usually take
place over a weekend, and he
can be found around
21245kHz as soon as the band
opens to Japan. IK1IDC will
operate from some of the
islands off Mexico, during the
period 9-15th July.

As part of the Armada
celebrations, the Plymouth
Radio Club will air GB4OOA
from21-28th July. NTAME was
hoping to operate as VQ9ZM
from Chagos, sometime in the
period June to September.

KA2CC was planning a late
June or early July return to
Minami Torishima. By the
time you read this, FR4FA/G
should be active from Glor-
ioso, and will be there until
31st July. He was quite active
in May as FR4DA/J on 15m and
20m, both SSB and CW, so
expect arepeat performance.
The Greek group who oper-
ated last year from Mt Athos
are hoping to make a return
trip in September, and it is
also reported that one of the
monks is now licensed as
SY2A. JH1FNS is in Kuwait
until the end of September,
and was hoping to operate the
club station 9K2RA. it is
almost impossible for foreign
nationals to get a personal
callsign in Kuwait. Finally,
remember that the special
calisign EI1000 will be acti-
vated again on July 10th.

Sweden Calling DXers

The weekly bulletin
Sweden Calling DXers, which
contains lots of interesting

‘HF information, is now put out

by SM7DLZ on the HF packet
network, and re-broadcast as
a2m packetbulletininthe UK,
so if you are equipped for
packet operation you might
like to look out for this regular
bulletin.

Awards

The Odense Radio Club are
sponsoring an award to cele-
brate their town’s 1000th
anniversary. European sta-
tions need to gain 10 points as
follows: contacts with
0Z1000 count 5 points, with
OZ3FYN and OZS5HCA 2
points and with other stations
located in Odense 1 point
each. All contacts must be
made during 1988. OZSHCA
(Hans Christian Andersen)
will be active only from 10-
17th July. Applications for the
award, to consist of log
extract plusfee of 10 IRCsor5
US dollars, should go (before
31st March 1989) to EDR
Odense Div, PO Box 134, DK
5100 Odense C, Denmark.

Contests

July is a quiet month on the
contest scene, the main event
being the IARU Radiosport
Contest, a mixed mode event,
on 9/10th July. The SEAnet
(South East Asia Net) CW
Contest takes place a week
later. Remember also to make
an early note of the'German
Worked All Europe CW Con-
test, one of the highlights of
the summer season.

Have a good summer and
remember to take the rig on
holiday with you! 73 de Don.

Don Field
brings more
DX newsin

the next issue

Write into our
Editorial
Office with
your News
and Views
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Well, the rally season is
upon us again, and the listen-
erswill be in there looking for
those elusive parts for their
latest ‘homebrew’ (equip-
ment, that is!) Funny thing is, |
often get asked where to get
widespaced variable capaci-
tors for antenna tuners.
Although the widespaced
versions are desirable, if not
always essential, for transmit-
ting purposes, they are by no
means necessary for antenna
tuners for receiving only. The
polyvaricon types are easy to
obtain, relatively cheap and
are perfectly adequate for the
purpose.

A more elusive item is
varnished copper wire, which
old timers would have strip-
ped from redundant transfor-
mers. This is probably still the
main source but the job of
stripping the wire out is time-
consuming. Copper wire of
reasonable quality can be
found at rallies, wound on
plastic drums containing
about 100m but you may have
to search for it.

As regular readers know, |
attend a number of rallies
during the year on behaif of
the International Listeners
Association and get to meet
quite a few readers in the
process. This year, my first
rally was the one held here in
Swansea and, for the first
time, this was held in the
Leisure Centre, a great
improvement over the pre-
vious venue. The larger of the
two halls was given over to
the main dealers and the size
of the premises enabled them
to spread their wares and put
up good aerial displays. The
smaller hall held the bring
and buy, the local and nat-
ional organisations such as
repeater groups, RAIBC,
WAB, Services groups and
the ILA as well as the ‘surplus’
dealers.

Like last year, there was not
a lot of second-hand equip-
ment around. The usual few
Racal and Eddystone receiv-
ers were seen at the regular
prices of between £100 and
£175 depending on the model,
but there was little else, even
on the bring and buy. I'm

afraid that any prospective
newcomer to listening wouid
have been hard put to find a
cheap beginner's receiver.

Taking the current prices of
second-hand receivers of the
‘big three’ marques, the
prices being asked for the
Racals does not seem exces-
sive when you consider their
quality of construction and
reliability. I've never met a
disappointed user. Naturally,
they are a bit ‘spartan’ when it
comes to gadgetry, but, as|'ve
said many times before, it's
the quality of reception that
really matters... filters and
things can always be added to
the receiver if wanted.

Anyway, Swansea ARC gave
us a good welcome and the
rally was thoroughly enjoyed
by our team. Visitors had
plenty of room to move
around or, as is the habit with
rally types, gather in little
groups for a chinwag.
Thanks to all those who
visited the ILA stand and
made it all worthwhile. See
you at the NEC!

Broadcast bands

Over the past few years,
there has been an upsurge in
the interest in shortwave
listening. Many of the
newcomers have opted tojoin
the amateur bands afficiona-
dos but there are many who
have made the broadcast
bands their hunting ground.
In some ways, the broadcast
side of listening is easier to
get into, as the equipment is
simpler and a lot cheaper to
buy. However, as with all
things, it's a matter of how you
use the equipment you have
rather than how much you
spend on it.

The aim of any radio station
is to capture as large an
audience as possible and
keep it. The programme plan-
ners have to find out whatsort
of audience they are attrac-
ting, and, in the case of
international broadcasting,
what sort of coverage their
transmissions have.

Naturally, ‘Mr Average' has
his own ideas on what he
wants to hear and what may
beinterestingto some people

can be a ‘turn-off’ for others.
With governments having a
lot of ‘pull’ over what is
broadcast, it is not surprising
that there are politcal over-
tones on many broadcasts.
Others are of a religious
origin, being either set up by
an individual organisation
(such as the Gospel stations
in the USA) or by Internatio-
nal organisations (such as
HCJB).

Even within these para-
meters, there is a wide varia-
tion in the way the political or
religious messages are put
across to the listening public
anditisinteresting initseifto
study the subtle ways stations
try to put over their ‘message’
while not being too obvious.

Programme content natur-
ally varies according to the
country of origin, but the
format is pretty standard. The
world news is followed by
local headlines and a ‘com-
mentary’ on a major news
item. Usually this is followed
by a topical interest subject
and, perhaps, a travelogue or
piece about local customs.
The music content also has
set patterns with folk and
popular music.

So, with programmes being
laid out in such a form, it is
easy for the serious listener
to make out a standard format
for his records. As with
amateur listening it is useful,
foranumber of reasons which
we will go into later, to keep a
record of what we are hear-
ing. These ‘logs’, as they are
called should contain all the
details of the transmission as
we hear it. Details of the time,
date, frequency, programme
content, propagation condit-
ions and so on, can then be
referred to at a later date.

Reports from regular listen-
ers let a station know how
successful it is. These do not
have to be technical but
should contain the basic
details, your opinion of the
programme and its content. It
is notalot of usetothe station
concerned if you just send
them areception reportand a
list of what you heard. They
want to know what you really
thought of the programme.
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If you want to do the job
properly, you've got to be
critical without being
destructive. If you've got a
comment to make about a
particular subject, make it
clear and to the point. If the
station feels the comment to
be valid, it will often be taken
up in a future programme.
Good reports are very much
appreciated and are often
rewarded with tokens such as
badges, pennants, books, and
such.

So, what about those
‘records’ | mentioned? The
amateur radio operator is
obliged to keep arecord of all
his transmissions and these
‘log books' contain all the
information necessary for
him, or someone else who has
a right, to trace back to any
day or time to check his
activity at that period. This
can be for official reasons,
such asin cases of complaints
of interference to neighbour-
ing televisions, or for perso-
nal interests, such as check-
ing for countries worked or
duplicate  contacts, etc.
However, the log has a more
useful purpose.

A correctly kept log book
should contain all the details
of a particular period that
could be of interest to the
listener and the station being
logged. The arbitrary time,
date, frequency mode log-
gings are obvious, but it is
also important to log the
propagation and weather
conditions and details of the
programme. The standard
SINPO code (Signal strength,
Interference, Noise, Pro-
pagation, Overall) reportis all
right on a QSL card, but fuller
details of the type of interfer-
ence or the depth and time of
tading are much better in the
log. The programme details
can be brief but you should
have room for personal com-
ment so that you can refer
back to it later.

The average short wave
listener will spend, perhaps, a
couple of hours a day listen-
ing to arange of programmes,
but there are more dedicated
listeners who spend many
hours each day listening to
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just one or two stations on a
regular basis. These people
are known as monitors. Their
listening is done to a plan and
reports are regularly sent to
the stations concerned, giv-
ing technical data regarding
general reception, inference
and overall quality. The
SNIPO code of reporting is,
usually, abbreviated to SIO
and full details of types of
interference and, where
possible, their sources are
given. These monitor stations
spend a lot of time and effort
getting their equipment
working to its best advantage
and the aerials trimmed to get
the best possible signal. They
know when and where to find
their ‘target’ stations and,
through experience, what
sort of signals they should be
receiving.

You do not have to be a
monitor to enjoy what the
broadcast bands have to
offer. As in the amateur side
of the hobby, there are
awards and contests and you
can log countries, islands or
specific types of stations. The
broadcasters often offer
incentives for reports on
particular programmes and
these are worth looking out
for.

Most stations have a letter-
box programme and many
have special programmes
aimed at the serious listener,
giving details of propagation
forecasts, programme sche-
dules, new stations about to
start broadcasting, and so on.
Printed schedules are usually
freely available if you are
interested.

Next month, we'll look at
some of these stations in
detail and look at just what
can be heard even on the
cheapest receiver.

Awards

Now, to this month’s award
winners. Firstly, lan Baxter in
Blackburn who sent in claims
for the Asiatic Continental
Award, logging OD5, TA3, 5B4,
YCO, 9K2, ZC4, VU2, XX9, 457,
BY4, 9M6 and V85 among the
entries. Also claimed was the
Broadcast Monitor Award
with Radio Paraguay, R Togo
ORTM Mauritania, R Sus-
tatenza, Colombia, SLBC Sri
Lanka, R Reloj Costa Rica,
Vos de Carabobo, Venezuela,
N’'Djamena, Chad. ORTN
Niamey, Niger alongside
many regulars. Some good
logging here, and all done
with the FRG7700: Well done,
lan!
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Darrell Jacobs of Reading
is still in there hunting, with
the latest claims being for the
Asiatic Award with 9K2, EP3,
V09, XX9, VU2, BH6, DX3, DUS,
YBO, 5B4, TC5 among an
interesting list. His claim for
the African Award included
the SORASD station in Soma-
liaand 3V1, S9Z,3B8,5H1, TU2,
3B9, 3D6, C53, C8S and a
positive rash of Z86s. With
these claims and ones for the
USSR and South America
awards, the wall must be
looking quite pretty at the
new QTH. Darrell is now
completing his RTTY station,
consisting of the Microwave
Modules MM2001 decoder, so
| expect we will be having
claims for that mode in ashort
time.

Mentioning data modes,
brings me to Bill Holt of
Leeds, who claimed the first
ever Continental award for
Europe in Slow Scan Tele-
vision all on 20m! Bill has the
SRX 30, 9R59DS and HA350

_receivers with Speccy and

C64 computers. Certainly a
fine effort, Bill!

Ewald Bartunek of Austria
claimed the Gold Prefix
Award for 1000 loggings
including A2C, A71, ABS, AK9,
C5, CO8, CX7, CZ2, FM7, FPO,
HK8, HZ1, JH0, J28, PT9, P29,
8§79, T98, TN8, VK9, XT2, zD7,
6W8, 752 and 9Y4 amongst
them. Also, | received his
claim for the Broadcast Moni-
tor Award and some very
interesting stuff in there too
with R Conacry, R Rwanda, R
Jamaheeriya, R Garoua, R T
Djibouti, R Mogadishu, 4VEH
Haiti among them. Well done,
Ewald!

Stan Porter of Malawi is
also still in the hunt and
claimed the certificates for
Africa, North America and
Asia. Stan monitors Radio
South Africa monthly. He
recently had the pleasure of a
guided tour of RSA with
ZS6IN in Johannesburg and
throughly enjoyed himself
looking at all that equipment.

With 10 metres showing its
form over the past couple of
months, it's not surprising
that the reports on loggings
emphasize the fact. However,
Geoff Hughes of Chelsea has
been occupied trying out his
6ft folded dipole and has
managed to pull in C31, 5T5,
V2S, T77, HP1, 6W6, TU4, 3A2
and many others, so it seems
to be doing a fine job.

Peter Bowles has been
trying out the AD370 Active
Aerial from his QTH in

Peacehaven and has also had
good results with DU7, JW8,
ZP5, HZ1 and 9Q5 getting into
the log, so we have another
satisfied listener. Joan Slater
in Matlock has been putting
the HF125 through its paces
and was pleased to have
heard all the US states by the
end of March! A QSL card has
been received from Christ-
mas Island (VK9XP) so she's
happy now after a long wait.

A nice letter arrived from
Boris Chuistov in the Crimea.
Boris is 49 and an ex-marine
radio operator and enjoys
working CW and SSB using
his all home brewed equip-
ment (call UB4JAA) but is just
as keen on listening and has
179 countries confirmed.

On the 10m scene, Darrell
Jacobs has been togging
some interesting stuff includ-
ing A4XKB, JE8!IV, VP8VK
(West Falklands), DU2HCO,
VK2U, VP8BDA (East Falk-
lands), YCOFEX plus PY1, LU1,
ZP5, CX7 and CO7 (Cuba), so
things are looking good for
the coming months.

Guy Dean of Ringwood has
made some interesting log-
gings lately with VX1AY
(Prince Edward Is) on 20m at
1921UTC, ZS6KM on 15m at
2019, 6W6AB on 15m at 1251,
VP2MDC on 15m at 1232,
A92EM on 15m at 1611, 9T4DR
on 10m at2017, VK5MM on 20m
at 2250, LU1DS on 10m at 2017,
YV5LAS on 20m at 2153 and
JY1 (King Hussein) on 20m at
2138, all around the end of
March or beginning of April,
which shows how carefully
you should listen!

The Gloucester Amateur
Radio Society has announced
an award which is open to

short wave listeners. There
are three classes. Class 1
requires 15 points, class 2
requires 10 points and class 3
requires 5 points. The points
can be scored by contacting
GARS members (1 point), the
club stations, G4AYM and
G1AYM (2 points) or any
GARS Special eventstation (2
points). No QSL cards are
required but claims should be
in log extract form and coun-
tersigned by another ama-
teur. There are no band or
mode restrictions, entry feeis
£2 or 10 IRCs and claims
should go to: GARS Award,
c/o 7 Bilbury Road, Glouces-
ter GL4 9TS.

Radio Japan has finished
renovation work on the
YAMATA transmitting site.
The station has four 300kW.
and four 100kW transmitters
with 17 antenna units. Recep-
tion reports of signals from
the Yamata site attract a new
range of QSL cards especially
designed in celebration.
There are two cards depicting
aworld map superimposed by
‘Radio Japan' in Japanese
characters, and six new gene-
ral QSL cards showing views
and artifacts.

A new exchange deal with
Radio Canada International
will enable Radio Japan to
use the RCI Sackville site for
relaying transmissions to
Canada and North America
while RCI will be able to use
the Yamata site for relay of
their programmes to the Paci-
fic area.

Well, that's about it for this
month. If you have any news
or reception reports, please
send them in. Meanwhile
have a good month listening.

YA3aTy With Ney Oulpyt Pouger,
~Redie Japan —
Special Rerificntion

P Y
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WEATHER FAX/RTTY/NAVTEX:
COMPLETE RECEIVE SYSTEM

Operates with any HF SSB Receiver.

Easy to use. No computer knowledge needed.
Fully automatic operation. Built in timer and
tuning indicator

Gives superbly detailed weather maps, satellite
cloud cover printouts, printed weather forecasts,
navigation warnings and news bulletins from
around the globe

Includes FAX-1 demodulator, mains power unit,

Epson compatible printer, paper, ribbon and all

connecting cables. Nothing more to buy. Just
incredible value at ONLY £399.95 inc VAT connects to receiver loudspeaker output
Carriage and packing (Securicor) £12.50

Hundreds of FAX-1s already in use world wide by
Send large SAE for details, print sample and professional and amateur weather forecasters,
product review. Printer and FAX-1 available yachtsmen, aviators and enthusiasts. British

seperately if required designed and manufacturered
ICS Electronics Ltd
S PO Box 2, Arundel, oo
= West Sussex. BN18 ONX A

Telephone: 024 365 590. Facsimile: 024 365 575
12 months parts and labour warranty, Price includes VAT at 15%

Siskin Electronics

The RF Data Communication Specialists

Pac-Comm Kantronics
TNC-220 Dual port (HF/VHF) very popular £ PHONE KPC-2 VHF/HF TNC, WEFAX and PBBS inc £159.00
PC-110 PC card! Single port, inc software £159.00 KPC-4 Dual port TNC, gateway command £298.00
PC-120 PC card! Dual port, inc software £179.00 KAM Packet/CW/RTTY/Ascii/Amtor/WEFAX. KA/NODE and
TINY-2 Single port VHF TNC. Great Value £109.95 PBBSinc £265.00
Micro-2. Low power (40mA), high spec £159.00 MD24 2400 baud modem for KAM or KPC-4. Great value at
DR-200. Dual port digipeater £169.00 only £59.00
AEA Accessories

_ . RS-232 Lead for most computers £9.95
DK 232 D e v WEFAX and 7 HE.125 HF Receiver, ideal for FAX as well as RTTY/AMTOR
NAVTEX! £269.95 € £375.00

Software

ICS

Please contact us to discuss your software needs. We can supply
FAX-1 Receive weather maps from any SSB receiver to a suitable  a wide range of both public domain and specialist software to get

printer £279.95 the most from your TNC
Hohe Soampon, Orders and Information
poi Phone: 0703-849962

FAX: 04893-5081 or Cellnet (0860) 616770
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PROJECT BOOK

by Martin Williams

Sometime ago | wrote a series of
articles describing filters for several of
the VHF and UHF bands, and following
these | have had several requests for
information on various types of low
frequency filters. These are usually
required as ameans of sharpening up the
selectivity of direct conversion receiv-
ers, but they may be used for a wide
variety of applications.

Filter types

Basically, filters can be of four types.
First, there is the lowpass type in which
all input above a certain frequency is
heavily attenuated. Second, highpass
types which reverse the previous opera-
tion and attenuates all input below a
predetermined frequency. The third type
is the bandpass which attenuates all
frequencies, below and above predeter-
mined frequencies. This is the type
commonly used with the receiver aiready
mentioned. The fourth type is the
reverse of number three, and is known as
the bandstop type. This passes frequen-
cies above and below predetermined
frequencies and attenuates all others.
The common way to specify the fre-

quencyresponse of afilteris toquotethe
frequency; or in bandpass and bandstop
types, the two frequencies. The
response of which is 3dB down at the
centre of the passband.

Filter designs

The traditional design of filters has
been based onthe use of inductance and
capacitance. There are many ways of
arranging these elements to get the
desired result, but in practice it is usual
to select from the following types; each
have particular characteristics. The But-
terworth design provides a virtually flat
response inside the pass band with a
reasonably sharp cut-off of the unwanted
frequencies. The Chebyshev design is
used to get a sharper cut-off response,
but this is only achieved by accepting a
certain amount of ripple (a slight change
of gain) within the pass band. If you want
the ultimate in cut-off of unwanted
frequencies, you should choose the
Cauer-Chebyshev, also known as the
ellipitcal filter. This response however,
is gained at the cost of ripple in both the
stop and pass bands. The number of
ripples in both these types depends on

the number of poles or sections in the
filter. At frequencies close to the cut-off
point, the Chebyshev types all have some
overshoot effects. This, coupled with a
high group delay, means that if you want
minimum distortion of the signal, you
should opt for a Butterworth design. All
the points raised so far are clearly
illustrated in the various drawings which
are below.

Active filters

Allthe abovefilter types usually call for
some odd values of inductance, and you
frequently end up hand-winding the
coils. It should also be kept in mind, that
all these designs involve a certain
amount of loss in the circuit. A type of
filter that gets round the circuit values
probiem, and can also be made to give
some gain is the active filter, This is
usually based around 741 integrated
circuits. Next month, | will give some
designs for these units and also some
tables of component values, so that you
may design a filter with whatever
characteristics you réquire, without the
problems of getting involved in some
high power maths.
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News and comment from
Glen Ross GBMWR

Let us start off this month with a bit of
good news. The Finnish authorities have
made the six metre band available to
amateurs. Precise details are not yet
available, although the band will be from
50 to 50.4MHz. Operation will be on SSB
and CW only and on a permit holder
basis. This is the way we got on the band
so itseems likely that, provided there are
no TVI problems, a general allocation
may be forthcoming in the next year or
sO.

Lost in France

Well something certainly went astray.
The news was broken that the French
amateurs had been granted access to six
metres and all the usual people, includ-
ing Radcom and the RSGB news service,
reported the item. Letters started to
reach me from knowledgeable people, a
particularly useful one coming from
G4UPS, saying that the French had not
got permission to operate on 50. Several
people then reported contacts into
France, in fact right down to the South
coast which is nice DX if you can get it,
and confusion reigned supreme.

Latest news

Various stories are doing the rounds at
the moment, mainly based on the idea
that the French amateurs are trying to
getabetterdeal in terms of power and so
on. It seems that, although at the time of
writing the position is still not com-
pletely clear, they have managed to
obtain a small increase in the ERP that
they will be allowed and have also
managed to get the exclusion zone
around the TV transmitters reduced to
75km. We will keep you up-to-date as
more information is received. Another
point to come out of all this is that the
position in Belgium is dependent on the
outcome of the French negotiations.

Backpacking

From G6MEN, the infamous ‘Captain’
Pink, comes the first two issues of a new
newsletter aimed at the microwave
fraternity. in fact the official organ of the
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Backpackers Microwave Group, it is
available to all by sending Paul a quantity
of SAEs and some news of your activities.
The group’s latest adventure was clim-
bing to the summit of Cadir Berwyn at 827
metres above sea level for the 10GHz
contest on the 15th May. Many contacts
were made including five in excess of
100kms. Not bad when running only 7
milliwatts of wide band FM to an 18 inch
dish.

GM to EI

| mentioned last month the 172km
contact between Scotland and Northern
Ireland that may well be a first on 3cm.
Dave Cossor, GM3WIL, has now sent
details of the site and the equipment
used for the attempt. The site used at the
Irish end of the path was Agnews Hill and
the Scottish end of the path was located
at Holehead in Campsite Fells, about
S5km NNW from Lennoxtown or 17km
NNW of Glasgow. The NGR is NS 617 826
and the locator is 1076VC. Power output
was about 9 milliwatts from the ubi-
quitous Solfan head into a two foot dish
energised with a Penny feed system.
Similar equipment was used at the Irish
end.

Keep at it

When the contact was first tried the
results were disappointing with only
weak intermittent signals being
received. The dishes were carefully
aligned with some improvement in the
signals, but it was not until the tempera-
ture started to drop later in the day that
signals eventually came up to the point
where a full duplex noise free contact
was obtained. Another person reporting
the results of tenacity is Haroid, G3UYM,
who has been trying to get gear running
on 24GHz for some time. While operating
in the May cumuylative from a site on the
Long Myndd he managed a first contact
with the Telford club station G3ZME
operating from the Clee Hills. He has
now got his 10GHz best contact up to
120km but a try with Ray, G3NKL, on
Fairsnape at 152km would not work on

the day; although this is known to be a
workable, if slightly marginal, path.

Sporadic E

By the time you get to read this we
should be into this year’'s sporadic E
propagation and newcomers to the
bands are in for a great surprise. The
usual mode of propagation on the VHF
bands is perhaps best, but not accur-
ately, described as straightthere, withno
assistance due to reflections such as is
the common mode on the HF bands.
Sometimes during the summer months
the E layer does become dense enough
to support reflections of two metre
signals and when this happens the
potential workable distances can be very
high indeed. Up to 3000km have been
achieved and even trans-Atlantic con-
tacts have been attempted, although as
yet these have not materialised. Con-
tacts into Russia, South into Malta and
Greece and even into the North African
coast are regularly reported and con-
tacts have been made into Israel.

Getting resulis

The most useful equipment needed is
plenty of patience. As the name of the
mode implies, the events occur at
completely random times and there is no
foolproof way of forecasting when they
will occur. It therefore requires an awful
lot of listening round the bands for
signals to appear. Itdoes not need alot of
power, being in the right place at the
right time is more useful. My own first
contact with Malta was made by acci-
dentally switching on the shack receiver
and hearing the station come up out of
the noise. One cali and he was in the bag.

Ten minutes later the world and his
wife knew he was there and bedlam
resulted. A quick QSY up the band and a
couple of Italians were in the log. As an
example of what can be done a barefoot
FT290 at 2.5 watts into a five element yagi
has enabled contacts to be made into
Russia and Malta.

On frequency
A trick to maximise your chances of a

contact is one that | have mentioned
before but it will stand repeating. Most
newcomers call the DX station on the
same frequency that they receive him on
but a moment of thought will show that
this is not the best way to go about it. The
problem is that he will have been using
his RIT to tune stations and he could be
listening up to 10kHz away from where
you hear him. How do you beat this
problem? Simple, you listen for the
station that is already talking to him.
When the DX stations reply to him you
use your RIT to clarify the DX stations.
When itisyourturn to call the DX you will
be exactly on the frequency he is
listening on and will be clearly resolved.
The others who do not know this trick will
be just monkey chatter to the DX station
and will stiill be wondering why they
cannot raise him iong after you have got
your contact. Simple isn't it?

Keep it simple
An opening can last anything from a
few seconds to all day, because of this
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ON THE BEAM

there is a great demand to work the
stations while they are available. Work
on the theory that the station you are
after is going to be there for a few
seconds. Pass the minimum amount of
information which usually amounts to
your callsign and locator and his report.
Speak clearly and slowly so you do not
get involved in repeating the informa-
tion. He will probably return by saying
QSL. Heis not asking for your card which
he will assume you are sending, but is
using QSL in its true meaning as ‘All
received OK'. He will then send you his
details to which you reply QSL and then
get out of the way fast.

in and out

You will notice that in the above
exchanges there was no mention of your
name, the gear you are using, or even the
town thatyou live in. The whole pointis to
complete the basic contact as fast as
possible and then get out of the way so
that other stations can get in during the
few seconds that he may be available. If
you go on waffling for ages you will
certainly appear on the list of people we
do not like; to say the least!

Finding it

As the E layer gradually becomes
denser, it starts to reflect higher fre-
quency signals than usual so our 50MHz

band will show long distance signals
before and indeed more frequently than
two metres will. Perhaps the best place
to monitor for a possible two metre
opening is the FM broadcast band
around 90MHz. If this starts to fill up with
broadcasting stations all speaking in
strange tongues, then there is a fighting
chance that 144 may come alive a little
later. You can also use this information to
give you an idea as to where to point the
beam. It is not too hard to tell the
difference between, say, a middle Euro-
pean language and Spanish; so getting a
good idea where the reflecting layer is
situated. By the time the BBC announ-
cers are starting to tell you not to adjust
your sets because the problems are
caused by continental interference, you
can be sure a major eventis on the cards
and that it is time to get the gear warmed
up and ready for the fray.

Something new

This year should see the possibility of
sporadic E propagation to the USA.
Some of the stations over there are
running a kilowatt to stacked beams and
they should putin some fantastic signals.
Even if you cannottransmiton the bandit
would be worth buying a convertor and a
simple dipole aerial so as to be able to
join in the fun. There is also the
possibility thatwhile the Americans have

got the 50MHz beam on Europe they may
also take alook on two metres. There are
two major ways in which the path could
be possible, the first is by a double hop
sporadic path in which the signal is
reflected to Earth and back up again at
around the half way point. The second
method is if there is extended tropo-
propagation at one or both ends, with a
sporadic system in the middle to help
things along. The trans-Atlantic path will
be made one day and it may be you who
does it. If you do you will certainly qualify
for one of our special class certificates.

Close down

Mentioning certificates reminds me to
tell you that details of all the various
grades offered on the different bands
can be obtained by sending me an SAE.
This month’s quote: ‘Is my signal to you
any better now that t have switched on
the clarifier at my end’? Please keep the
news and comment coming to me at 81
Ringwood Highway, Coventry, or, as
more of you are now doing, on Prestel
203616941. Good hunting.

Don’t miss the August
issue of Amateur
Radio, on sale 28 July
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A BEGINNER’S GUIDE TO
PACKET BBS OPERATION

Files on a WORLI PBBS

When connected to NM8X-3, (WORLI
PBBS)itreturnedthescreenshownin
Figure 7a afterreceivinga ‘W' command.
Ittold me whatdirectories were
available. | wantedto look atthe
‘Equipment Mods’ sub-directory,so |
sentittothe ‘WL’ commandtogeta
listing of the ‘L’ sub-directory. | then
received thereply shownin Figure 7b.

Thislisting told me not onty what the
filesare, buthowlongtheyare, and also
gave me some information about NM8X's
hard disk, before giving me back the
prompt message. As | wanted to look at
the PK-232.MOD file, | sentthe command

‘DL PK-232.MOD".

‘D'isthe command todownload afile. It
is always followed by the letter code for
the sub-directory and the name of the
file.

Uploading files
TouploadfilestoaWORL! PBBS you
usethe'U’' command with the directory
and file name qualifier. In the example
shownin Figure 7,you are only allowed to
uploadfilesinthe‘A’sub-directory. To
upload afilesuchas‘G3ZCZ.LAN'to the
PBBS you'd have to send the command
‘UA G3ZCZ.LAN'

Part 2
by Joe Kasser

andfollow the instructions on how to
begin and endthe file transfer.

Fileson a WA7MBL PBBS

The WA7MBL PBBS uses the samefile
directory structure asdoes DOS (the
Disk Operating System). Thus when you
sendita'W'command you will getback a
directory/file listing that looks like a
DOS listing.

N4QQ uses the WA7MBL software on
his PBBS.When Isentita‘W' command |
received thereply shownin Figure 8a.
You cansee that it contains a mixture of
subdirectories and files. Subdirectories
areindicated by the ‘<DIR>". I then sent
itthe ‘'WPacket' command and received
thedirectory listing shown in Figure 8b. 1
thensentthe ‘WNTS' command and
received the directory listing shown in
Figure8c.

Todownload afileyou'd usethe'D
directory/filename’ command. Thus the
command to download the file
‘TUNING.HF'whichislocated inthe
‘PACKET' subdirectoryis

‘D /PACKET/TUNING.HF'.

Don’ttrytodownload a subdirectory.

You usethe ‘U’ commandto upload afile.

Send the full file nameincluding the
directory youwanttoputitonandfollow

Use W and directory ID:

WB Addresses

WC ARRL Bulletins

WD Basic Ascii Programs
WE BBS Information

WF Misc. Bulletins

WG CRRL Bulletins

WH Humor

WI Other Information
WJ Msc. Whatever

WK Maps

WL Equipment Mods
WM Pictures

WN Model 100 Programs

Figure 7a An example of the Root Directory Listing

WA All files must be uploaded to this area EXAMPLE UA Filename

Download only area.
Download only area.
Downioad only area.
Download only area.
Download only area.
Download only area.
Download only area.
Download only area.
Download only area.
Download only area.
Download only area.
Download only area.
Download only area.

G3IZCZ de NMBX: at 05092 on 880216 B, C, D, H, I, J, K, L, M,N,P,R, S, T, U, V. W, ? >

18k of 41396k used, 20552k free.

AEA-RF.MOD 1k KPC2CLK.MOD
ICOM02. MOD 6k  MFJ.MOD
KPC-2.MOD 1k PK-232.MOD

Figure 7b The Equipment Mods. Subdirectory Listing.

3k TNCFILTE.MOD 1k
2k YAISU726.MOD 2K
2k

G3ZCZ de NM8X: at 0511z 0n 880216 B, C, D, H, I, J, K, L, M,N,P,R, S, T, U,V. W, 7 >
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theinstructionsthatthe PBBS will give
youregardinghowtodoit.

Talkto the SYSOP

If youwantto talk to the PBBS SYStem
Operator, you use the ‘T’ (Talk)
command. When itisreceived, you will
probablygetareplytellingyou thatthe
computerispagingthe SYSOP. Ifthe
SYSOP ishome, and wants to taik with
you, amessage to that effect will appear
onyourscreen,ifnot,a‘Notathome’
message will appear. On many versions
ofthe PBBS software, ifyousend a
command while the SYSOP is being
paged, it will automaticallycancel the
page.

Software version

Sometimes atconnector ‘logon’time
youwill be told which version of the
software the PBBS isrunning as gart of
the Welcome message. The version is
enclosed in square brackets[]. For
example, the following version codes
were extracted off-the-air.

[MBL313] WA7MBL Version3.13as
received from GB3HQ.

[MBL-$] WA7MBL Version5.0(?)
received from NA2B.

[WORL14.22] WORLI Version4.22as
received fromWA2PVV.
[GYQ-CBBS4.4-8] WORLI/VE3GYQ
Version 4.4 asreceived from WABOOH-1.
[GYQ-CBBS4.5-3] WORLI/VE3GYQ4.5
asreceived from N8BBMA-1.

ifthe PBBS does not giveyou the
versionwhenyou firstconnect, and you
stitliwantto know, youcan use the‘V’
command to askitwhatversionitis
running.

Typical off-the-air responses to the 'V’
command various PBBS's were,
WORLI/VE3GYQ V3.22,2July 1987
WORLI/VE3GYQ V4.3,3 December 1987
WORLI/VE3GYQ V4.5, 14 February 1988

Connecting elsewhere

The PBBS also has abuilt-in facility to
letyou connectto otherstations on other
frequencies, usingthe PBBSasa
gateway. There are anumber of
commands associated with thismode of
operation.

The'J’command allows youto geta
‘Journal’ list of stations that have been
heard by the PBBS on any of its ports.
Most PBBSs have more than one port
active. Thismeans that they operate on
morethan one frequency. Thesecond or
other ports provide trunking of
messages fromyour local PBBS to other
PBBSs aswelias HF or VHF access from
different LAN frequencies. Whenyou
sendthe PBBS a‘'J’command, it will
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usually reply asking you which portyou
want the listing of, in the following
manner.

Fromone PBBS you may getback alist
such as thisone.
UsedJ andportiD:
JD 145.01MHz.
JE 145.05MHz.
JLConnected

Asecond BBS onthe other hand may
giveyouthisone.
UseJ and port|D:
JC145.09MHz.
JD 145.03MHz.
JLConnected

Both PBBSs are configured differently.

Whenyou've seen whatfrequencies
show up on which portsyou can askitfor
thejournal of that portby adding the port
identification letter to the‘J’,asin‘JC’
forexample. Youwillthengetbacka
listing something like this.
listing something like this.

PortC, 145.09MHz.
WDs8LIZ 0453
VE3CKU 0447
VE3WZL 0058
KsDD 0040
NM8X-9 1715
VE3RCA 1506
VE3RCA-32335
VE3EUK 1539
VE3KGB 1535
N8FTY 1324

To actually connectto someone, you
use the ‘C’ command. You must also
definethe portletterinthe command.
So, inthe above example, if you had
wanted to connectto VE3RCA who had
shown up in the journal on portC,you'd
send the PBBS the command

‘CC VE3RCA'.

The PBBS will letyou know thatit’s
trying by sending you areply which could
take thefollowing format.

"Attempting the connection on
145.09MHz. CTRL-W will abort’.

Ifforsome reason the connectrequest
fails, it will tell you so, with amessage. A
typical messageis:
‘Connectionnotestablished’.

Note that the ‘journal’ does not
distinguish between calls heard directly
orviaadigipeater. Also, justbecause a
callisin the journal,don’texpectthe
station to still be on-the-air, especially if
thejournal entry is old. Thus unless you
know thatthe call is local and active on
the LAN most of the time, don’tbe
surprisedif the connection is not
established.

lfyou just want to see whatis
happening on the other port, you use the
‘M’ (Monitor) command. This will cause
thePBBStorelay any packetsit hearson
the specified port. Note you have to tell
the PBBS which portto monitor, using
something like ‘MA’ if you want to
monitor packetson ‘PortA’.

Inthe early days of packetradio, the
PBBS was the only gateway facility that
existed to allow crossband connects.
These days with NET/ROM and KA-
NODEs readily available, itis advisable
notto use this feature, as thereisno
needtotieup the PBBS as agateway.
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Obtaining on-line help way.
Each PBBS contains on-line help
information. Youcangetalistofthe Summary

commands and features with the ‘H’
{Help) command. Itwill instructyou on
how to getdetailed help on specific
commands. Tryit. Summary command
listing for both types of PBBS are shown

Lurkingonthat PBBS disk are
electronic mail capabilities, and the
electronic newspaperin the form of
ARRL, CRRL,AMSAT and many other
bulletins. The amountandtype of

in Figure 9. ’ information literally atyour fingertips
increases daily. Thisarticlehasbeena
Logging offthe PBBS beginner's guide to using the Packet

Radio BBS. ithas covered the most
commonly used features ofthe BBS. if
you can follow the material presented in
the article you will be able to expand
your horizons with packetradio and
connecttothe exciting newworld of
information and bulletins.

Tolog off the PBBS send the ‘B’ (Bye
bye) command. The’ PBBS will then
disconnectand closeits filesinan
orderly manner and setitself up for the
nextperson.

Youcandisconnectand achieve the
same effect, but pleasedoitthe polite

Figure 8a An example of the Root Directory Listing.

USER.DOC 3325 DOWNLOAD.HOW 1110  MAILFWD. HOW 320  AMSAT
QUERY.TCP 5360  313USER.DOC 27k DOWNLOAD.D19 1658 COSI12.87
ARRLDX <DIR>  ARRLPROP <DIR> NTS <DIR>  PACKET

DX <DIR>  PK232 <DIR> VKHUMOR <DIR>  AUTOPATC. T80
AUTOPATC.T40 3366 NETROM <DIR>

12118016 bytes free

N4QQ BBS

Figure 8b The Packet Subdirectory Listing

AX5L2.LTR 5565 AX2512.00C 16K LLBBS.NGC 3441 TUNING.HF
12118016 bytes free
N4QQ BBs
Figure 8¢ The NTS Subdirectory Listing
KB2HM.NTS 5949 HISTORY.NTS 3559  WATMBL 2497 LOCAL.ZIP

ZIP.3RN 1553 AREACODE.LTR 4005 ARRLGRAM.NUM 6537
12118016 bytes free
N4QQ BBS>

Figure 9 Summary of the most often used WORLI PBBS Commands

Most often used WATMBL commands
Mail commands

L~ LIST mail headers

S-SEND amessage

R-READ a message

K-KILL amessage

Maii commands
L-LIST mail headers
S~SEND amessage
R-READ amessage
K-KILL amessage

File commands

W-WHAT's available (File Directory)
D-DOWNLOAD afile FROM the PBBS
U-UPLOAD afile TO the PBBS

Other commands

B-BYE {Logoff)

I-Get INFORMATION about this PBBS

J~Show STATIONS heard or connected

T-TALKto SYSOP

NE - CHANGE your ‘Expert’ status

V-Show VERSION of PBBS software in use

?-Get detailed HELP with individual system
commands

H-Get general HELP with all system commands

Cp-Connectto CALL, using port p

M -Show what ports are available on this PBBS

File commands

W-WHAT's available {File Directory)
D~ DOWNLOAD a fite FROM the PBBS
U-UPLOAD afile TO the PBBS

Y -BINARY file transfer

Other commands
B - BYE {Logoff)
|- Get INFORMATION about this PBBS
J~Show STATIONS heard or connected
T-TALKto SYSOP

. X=CHANGE your ‘Expert’ status
V-~ Show VERSION of PBBS in use & mail statistics
?-Get detailed HELP with individual system
commands
H-Get general HELP with all system commands

Mp - Watch the packets of port p
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~ Tony Smith G4FAI takes his bimonthly
look at the world of dots and dashes

CW in Brazil

Last year | had a letter from Gil Penna,
PY1AFA, editor of the Brazilian amateur
magazine Antenna-Electronica Popular.
Telling me that there is a number of
amateur radio Morse groups in Brazil, he
said ‘I devote considerable space to
Morse matters (we call it Cedabilism)
and we occasionally publish special
supplements devoted to Morse enthu-
siasts’. Gil Penna sent me one of these
supplements, which unfortunately |
couldn’t read because it was in Portu-
guese! It included an interesting list of
some 230 CW abbreviations giving their
English language meanings, as well as
their equivalent in Portuguese, to help
Brazilian operators when conducting
international QSOs.

| compared this list with a few others.
The RSGB's ‘Amateur Radio Operating
Manual’ had 114 abbreviations. ARRL's
‘Operating an Amateur Radio Station’
had 91, and ‘The Secret of Learning
Morse Code’, by Mark Francis, had nearly
150. So if you work a PY station and don't
recognise some of the signals he is
sending, you will know why. Just for the
record, here are a few of the abbrevia-
tions the PY's list and the RSGB doesn't.
ABYV, abbreviate; BZUZ, because; BTWN,
between; CNU, can you; GG, going; GH,
good hunting; HLO, HLW, hello; TRI, try;
XCUS, excuse; YD, yesterday, 2DA,
today; 72, peace and friendship.

What international language?

Some of these of course, are used by
British amateurs eventhough they are no
longer in the ‘official’ text-
books, but it has set me thinking. Why do
we no longer seem to try very hard at
international communication when the
other operator doesn't speak our lan-
guage? The age-old claim that you can
communicate with others through the
international language of Morse seems
to be getting a bit thin round the edges
nowadays.

You can communicate with a Russian
who doesn’t speak aword of English-it's
called a rubber-stamp QSO - but surely
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that's not what it's supposed to be all
about? How many internationally under-
stood abbreviations, Q-codes, etc, do
you know, and how many does the
rubber-stamp Russian know? In both
cases, probably only a handful. If we
knew more, and used them, there would
be fewer rubber-stamp QSOs! It is
sometimes said that abbreviations are
for the slow operator, who has time to
think before using them. The fast
operator has less thinking time to spare
and therefore tends to use more plain
language. If that is the case CW
operating must, inevitably, become even
more polarised.

The ‘international’ reputation of Morse
really lies in its commercial use, which is
fast diminishing. Ships at sea can (in
many cases) communicate extensively
on specialised subjects without the
operators knowing each other's lan-
guage.

How precise and efficient it was, in the
days of aeronautical Morse, to send
‘QUQ’ in an emergency, anywhere in the
world, to mean ‘please train your
searchlight on a cloud, occulting if
possible and, if my aircraft is seen or
heard, deflect the beam up wind and on
the water (or land) to facilitate my
landing’.

Several questions come to mind:
Should we continue the way we are,
using less internationally understood
abbreviations and codes, or should we
trytodo something aboutitbefore one of
the unique features of communication by
Morse code is lost forever?

Who should do something about it, and
what is the real attitude of national
societies towards Morse operating in
this age of computerised communica-
tions? | propose to explore these
questions in a later column. In the
meantime, if you have any comments or
suggestions on the subject, drop me a
line. You don’t have to agree with me!

Demonstrations
| have previously mentioned the Morse
Telegraph Club in the USA which

demonstrates historical telegraph
equipment at museums, preservation
railway sites and so on. They link up with
other sites, sometimes over great dist-
ances, via the public telephone system,
recreating the days of the Morse
Telegraph and passing greetings traffic
for visitors to their telegraph stations.

Tone signals sent down the line are
converted to dc at the receiving end to
activate electronic switches controlling
locally powered sounder circuits. Over
short distances it is quite feasible to get
the signal into and out of the telephone
system by acoustic coupling. Over lon-
ger distances, however, a special unit
has been devised which uses a con-
ventional approved computer modem to
connect to the public telephone system.
I would like to explore the possibility of
doing something similar in this country.
The basic requirements are that it must
not be too expensive and must meet all
Telecom requirements.

Would anyone with knowiedge of such
matters care to advise me, or even
design an appropriate unit? | have
details of the American ‘Dial-Up Morse
Terminal’ as they call it, designed by Ace
Holman Jnr for use on the American
telephone system. Whether it could be
used legally on British Telecom lines, |
amunable to say. However, | have details
explaining the system, and | can make
them available to anyone who would like
to help. ’

Incidentally another group (thistimein
Australia); the Sydney Morsecodians
Fraternity, are planning an ambitious
3,500 mile link next April, between
Canberra and the old Alice Springs
Telegraph station. With the help of
Telecom Australia, old-time
telegraphers will re-create part of the
great Overland Telegraph, with a termi-
nal station set up in a museum at the
southern end of the line. It is hoped that
this station will become a permanent
feature for use in future historical
demonstrations.

Another good day

As | write, | have just returned from the
Yeovil QRP Convention, which gets
better every year. G3AMYM's talk on 80m
propagation was great, showing in both
theoretical and practical terms, what it is
possible to do with one watt of CW using
an average antenna from a typical
location.

Following my own talk (on the origins
of Morse), members of the audience
mentioned a number of lesser known
forms of Morse activities. These
included decoding Japanese and Rus-
sian Morse, flashing light Morse signals
between Army tanks on the battlefield,
use of the Aldis lamp in the Navy, the
heliograph and other matters. | don't
know about anyone else but | enjoyed
those lastfew minutes best of all. There's
so much information and knowledge
held by individuals who were actually
involved in such Morse activities. This
will unfortunately be iost forever uniess
the participants record their knowledge
or experience for posterity. | hope that |
have managed to persuade a few of them
at least to do just that.
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Sunspots due to give betier results

Earlier predictions based on statistics,
were for Cycle 22 to be a poor one, but
recent reports from various reliable
sources, indicate that the solar flux and
sunspot numbers are rising faster than
originally forecast. This should mean an
earlier peak than expected.

Sporadic E's season has a good start

Although this year's E's season during
May was late, this has produced some
good openings to the European and
Mediterranean areas. This has not been
of a general nature, but very patchy with
some areas reporting S9+ signals; whilst
other areas gave Nil reports. In general,
stationsin the South came off worst. Asis
expected with so many new stations
operating on 50MHz, QRM has been a
serious problem with the big pile-up,
once a DX station shows itself. This was
particularly noticeable around 50.2MHz
with cross-band operators. This will get
progressively worse unless we can get
stations on 28.9MHz to say that they are
looking higher up the band to around
50.25MHz.

Upward frend In solar flux and sunspot
numbers

Once again | am grateful to Geoffrey
Roberts G3ENY, for the latest graph and
figures of recent conditions, showing a
forecast of trends during the current
cycle. The duration of a solar cycle is
generally accepted to be 11 years,andon
this basis we are not due for another
peak until 1990-1991. ‘Smithy’ G8KG
(writing in Radio Communication May
1988, page 376), well known for his
studies and writings on ionospheric
phenomena, says:

‘Of the past seven cycles, only one
jasted more than 10.5 years, the others
between 10 and 10.5 years.' He also
reports that the magnetic minimum,
measured early in 1988, was lower than
its predecessor in 1976 (the low point of
the previous cycle). It was nevertheless
the second most active minimum in the
120 years since the ‘AA’ index started to
be recorded. Smithy continued to state
that the cycle is currently rising faster
than average, and that we may be infor a
whopper. Smithy is certainly notalone in
his views.

Anarticleinthe ‘New York Times', talks
of asteep and surprisingly early increase
in magnetic disturbances on the sun in
the last few months, which may have
disastrous effects on low-flying satel-
lites. One scientist is quoted as saying
that he ‘suspects the solar maximum may
come as early as the end of the year.’
Refer to Figure 1. Also see ‘Report from
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South Africa by Hal Lund ZS6WB'.

iceland beacon on 50.057.5MHz

Although reports have not been
received about reception of the new
beacon, it is understood to be in
operation (callsign TF3SIX; power out-
put 50W). A G3JVL-designed % vertical is
used to ensure that worldwide reception
is possible. The keyer sends the callsign,
followed by lIceland, then Locator
HP94CC. Acknowledgements to Richard
Diamond G4CVI, Jonas Bjarnson TF3JB,
Hijodtaekni Radio Society, Mike Walters
Nevada Communications Ltd, and South
Midiand Communications Ltd, for fun-
ding the project.

New Gibraltar beacon

The UK Six Metre Group has funded a
new beacon for Gibraltar, to replace the
original ZB2VHF beacon on the same
frequency 50MHz 35W RF output. The
beacon was designed, built and tested by
Mike Walters G3JVI. The original PA and
regulated power unit was supplied
courtesy of Nevada Communications
Ltd. A reception report of the original
ZB2VHF beacon by G5KW of the Isles of
Scilly, appeared on page 46 of this
magazine's May 1988 issue. The DXpedi-
tion to Gibraltar, referred to last month,
arrived on 31st May and within two hours
was on the air on Six; callsign ZB2IQ
59/59 for G5KW 1545z.

Opening on six to Greece

For about 90 minutes on Saturday 28th
May, a localised opening occurred to
Greece when afew lucky UK stations had
a two-way QSO with Costas SZ2DH
starting around 1700z. It is unknown who
made the first QSO, but stations con-
firmed as having worked Costos include:
G4lJE, G4VNR, G3CCH, G3UVR,
GW3LDH, GW8ZCP, GM3WYL and poss-
ibly one or two others. Greece of course
counts as Asia, so this was very welcome
news. Another report mentions two other
SV Stations operating at the same time,
but as their status is not known, they are
not included at present. As far as we
know, the club station operated by
Costos is the only officially permitted
station presently operating. More news
about this when known.

Bill Stirling GM4DGT writes: After
arriving home from the VHF Convention
on Monday evening after a very enjoy-
able visit, the first DX on Six thismorning
was G5KW 449 at 0746z.4-4-88. Aurora
detected 1136z RSGB  beacons
RMK:SIX:NHQ, and OX3VHF were all
Auroral. 1518-1842z worked G:GW:El and
PA. | heard LA and Gl and worked 42
stations during the opening, but please

by Hen Elis GSKW

would stations keep clear of the DX
section, as the clutter makes any QSOs
impossible and everyone will miss DX in
a case like this.

Mike G3SED reports his first E's
opening this year between 1355z and
1604z. 9H1FL Malta contacted G3JVL,
G3SED, G3DEZ, G4DBL/A and G3GLK.
On 6th May 1988, large aurora openings
between 1415z and 1650z were reported.
Stations that worked the two-way Six
include: GM1LUZ, GM8COX, GM8BZK,
G1PAM, GOJHC, GM6éVXB, GMS3WIL,
G3FDW, GI18YDZ, G10PF, GMOFWYV,
PA2VST, GIMEJ and GM4DGT. Later that
evening we had a large E’s opening and
worked the two-way, including the
LA6QBA, 9H1CG, GM4UPL and 9H1BT.
Beacons heard were: 9H1SIX, GB3RMK
and 9H1BT.

John GW3MHW writes: The E's season
seems to have started late this year. At
this QTH it started on 27th April, when |
found the 49.75 video spreading up into
the LF end of the 6m band at 12.00z. |
monitored the RTE TV signal on 53.740,
and its FM sound was 6MHz higher. It was
up on 13th, 14th and 15th May. When there
is an enhancement, | experienced con-
siderable trouble from a GW3 and others
unidentified, who used FM on 50.200. |
struggled to work those G stations who
were about 0.imV and had to close down
when these people fired up. | personally
would like to see this mode completely
banned below 50.5MHz.

The Es on 15th May were outstanding
and should go down in history. At
12.12GMT, Es were up to 69MHz. At
14.38GMT, Es were up to 88MHz.
Normally, | don’t check above this except
to hear a local station’s 2nd harmonic at
100MHz, which is usually about S3! At
17.37GMT, | did have two-way on Six with
PA2VST on 50.120 getting RST 549. This
makes my six metre two-way with
licensed stations, 21 countries. Spain
was not included as | don't know what the
official position is there. At 2136 | had
two-way QSO with 9H1BT followed by
9H1CG.

To call a new beacon that is operating
on FSK, call GJ4HXJ frequency
50.065.5MHz. It runs 10W to a Halo Logic
and was designed by GJ3RAX. The final
amplifier was donated by G3SED from
Nevada Products. The antenna was built
and supplied by GJ1TJP. The output
filter was donated by BNOS UK.

Old-timer Bill James G6XM, at his new
QTH, Okehampton, sent a long letter
with some interesting reports of
VHF/UHF activity. QSOs outside the UK
on Six include: EI9Q, GU2HML,
GM3WOJ, LASUBA, LASEDA, LABKV/M,
CT4KQ and CT1DTQ. On 24th May, Bili
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received Norwegian TV on CH2
(Melhuis) and CH3 (Steigen), both had
good picture quality. Although the TV
was good, there was no sign of any LA
activity! | missed out on the Maltese
stations, but | could hear stations in
Plymouth and Cornwall working them. |
am screened by Dartmoor, but that does
not explain why | can work Spain,
Portugal and italy! Having Dartmoor on
my doorstep, | shall be going portable on
10GHz (3cm) shortly. | find it very
satisfying working about 100 miles with
S5mw, receiving signals better than on
Six. Visitors to the RSGB VHF conven-
tions may recall seeing photographs of
some of the well engineered equipment
produced by G6XM and the absence of
‘black boxes’.

My own activities have had mixed
fortunes: as | live in the shadow of the
Downs, 300 feet above my QTH, the local
TV stations give a poor signal, as a result
most of my neighbours use cable TV.
Installing a Nevada TC50 DX linear
amplifier with harmonic filter seems to
have cured my immediate problem. This
unit gives a boost of approximately 8dB
with input power of 3W and suppresses
2nd and 3rd harmonic radiation by up to
50dB. At£29.95 it is good value for money.
| have recently installed a Cushcraft A50-
6 six-element beam; boom length 20ft,
gain 11.2dBd. KW Communications still
have a few in stock, but more are on the
way. Since installing the new antenna, |
have had some good results and on May

15th, | heard the ZD8 beacon on
50.032MHz at 1747z. A few minutes later |
heard on 50.105MHz, a continuous call-
sign ZD8MB being sent for over half an
hour. | wondered who was calling Mike
and not giving his own call? After making
arecording, | later discovered that Mike
had left his station keyer on the
frequency whilst at work. Apparently, |
was the first to receive it! We still await
the first ‘legal’ two-way G/ZD8 and two-
way QSO.

UK Six-Metre Group AGM, 2 May 1988

As the report of the VHF Convention in
last month’s edition did not mention the
Six Metre Group's AGM, here is a brief
summary of the meeting.

The chair was taken by Steve Richard-
son G4JCC, one of the three founder
members; Steve had got the group off to
a good start by doing the dual role of
Club Secretary and Editor of the Six
News during the first three years of the
group. Steve and the other officers were
elected to carry on for another year,
confirming the members’ confidence in
the way the group’s affairs had been
handied. The Treasurer reported a
successful year financially, with a bal-
ance of £584.00, and excess income to 1st
March of £122.21. The Beacon Fund has
received donations from members and
supporters, totalling £139.40. Subscrip-
tions remain unchanged at £5.00. Com-
mittee members for 1988 are: G3SED,
G3UPS, G4lIL, G3UFS and GM4DGT.

During the afternoon, GK5W
introduced the President, Sir Richard
Davies, to the Chairman and officers of
the group. The group has accepted a
stand at the Midland VHF Convention to
be held at Telford on 4th September.

South Africa news

Hal Lund ZS6WB, Editor of ‘VHF News’,
reports that Cycle 22 may be one of the
best ever, according to a special report
in the DX Bulletin. Only one year after
hitting the minimum of 12, the smoothed
sunspot number has increased to 40. This
means that Cycle 22 isincreasing at least
50 per cent faster than any cycle and is
comparable only to Cycle 19, which
peaked with an SSN of 200. If the current
trend continues, we could have another
peak of 200+ in mid-1989. Earlier predic-
tions based on statistics, were for this to
be a poor cycle, but updated ones are
based on current numbers and should be
more reliable. Get your station and
antennas ready now!

A number of European stations have
indicated an interest in attempting TEP
contacts during the upcoming months,
and suggestions have been made that
50.110 be used. We will use 28.885 and
50.110 for co-ordination, but ofice con-
tact has been made, move from those
frequencies.

9H1BT has requested that QSLs be
sent DIRECT to him: Paul Galea 9H1BT,
63 Ellul Mercer Street, Dingli, Maita. That
is all for this month, good luck.
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IAN FISHER COMMUNICATIONS
OF STANHOPE

CB Works, The Market Shop, Market
Place, Stanhope, County Durham
= (0388) 528464
Main Distributors of 27MHz CB radios and the
NEW CEPT models including ATRON and

DNT.

Including U.K. and CEPT walkie talkies.
Large stocks of coaxial cable, plugs, sockets
and adaptors.

All available via mail order. Retail/Wholesale

OPEN: MON-SAT 10.30am-6.00pm
SUN 2.30 - 4.30
RING FOR DETAILS
(0388) 528464

USED AMATEUR EQUIPMENT?

| buy, sell and exchange

For the deal you've been looking for, phone Dave, G4ATNY,
onylime on Homchurch (040 24) 57722 or (0836) 201530
9om-7pm Mon-Sat or send SAE

G4TNY Amateur Radio
132 Albany Road, Hornchurch, Essex RM12 4AQ 41

WORKSHOP SERVICE MANUALS
Any Colour/Mono TV, Amateur Radio,
Military Surpius, Music System, Vintage
Valve Wireless etc, etc......£5.00 plus LASE
Any Video Recorder....... £10.00 plus LSAE

FREE Catalogue Unique Repair and Data
Guides for LSAE.

MAURITRON (AR)

8 Cherry Tree Road, Chinnor
Oxon OX9 4QY

Morse made simple. Leamn quickly. Everything
you need on one tape. includes heipful learning
tips. £4.75 which includes P&P.
John Hunt G2FSR

4 Warmdene Road, Brighton BN1 8NL

SUSSEX MOBILE RALLY

Brighton Racecourse, Sunday 10th
July, Family Fun Day starts 10.30.
Tel: (04448) 3757 Evenings.

JAPANESE ic’s (PART OF OUR RANGE)

£2.95, BA5406 £2.20. HA1377 £2 20, HA1392 £2.50. HA 1394 £2.95.
HA|397£2 75,HA1398 £2 75, HA13001 £2 95, LA4460 £1 80. LA4461 £1 80,
LA4507 £4.25, LC7137 £4.50, M51517 £2 8G, MB3705 €
£2.50. MB3731 £3.50, STK461 £7 50, STK463 £8 40
C296 TA7241 £295. TA7270
£2.75. TA727| £2.75. TA727A £295_TA7280 £3.50. TA7281 £2 95. TA7262
95 TA7283 £2.95. TA7288 £2.95. TA7611 £3.20. UPC575 £1 00, UPC1156
£2.05, UPC"CI £1. |0 UPCHGZ £1.10, UPC1185 £2 50. UPC1188 £2 75,
g?gl ﬂ;p‘ ‘L:JPC|263 £2.50, UP1277 €275, UPC|278 £275. UPC1365
UPC
ADD 60p POST AND PACKING AND THEN ADD 15% VAT TO TOTAL
T POWELL 16 PADDINGTON GREEN LONDON W2 1LG
OPEN MON-FRI 10AM-3PM, SAT 0AM-12 NOON.
TELRPHONE:

: 01 723 9248
ACCESSNVISA. TELEPHONE ORDERS A OVER £6.00

ETESON ELECTRONICS

158 Lower Green,
] @ Poutton-le-Fyide, Biackpool
Tel: (0253) 885107

Open: 9.30am - 12.30, 1.30 - 5.30. Closed Wed & Sun
Electronic Component Specialists

. IC’s, cap S,

etc.

A wide unga of electronic P
s, s. plugs and
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QUARTZ CRYSTALS and FILTERS

Large numbers of standard frequencies in
stock for amateur, CB, professional and
industrial applications.

Stock crystals £5.00 each (inc VAT and UK
post). Any frequency or type made to order

AGRIMOTORS
MERTON CB AND RADIO CENTRE
MERTON GARAGE AND POST OFFICE, MERTON.
Nr OAKHAMPTON, DEVON EX20 302
OPEN 6 DAYS 96 LUNCH 1-2pm

from £6.50. EARLY CLOSING THURSDAY 1.00pm
. (SUNDAYS BY APPOINTMENT)
Phone or SAE for lists. SPECIALIST IN 934 MHz
GOLLEDG SUPPLIERS OF ALL 27MHz AND 934 MHz EQUIPMENT
"I..MO“' ﬁ%&gm%ulscs AMATEUR ACCESSORIES CATERED FOR
Tel: (0460) 73718. 08053 200
OOKER SMC/TMP ELECTRONICS

wnwwm

ELECTONICS &

i
W 42 Nethernall Road v rml:v‘. zm IA(ICcoM]
u(:u Doncaster n For all your and es. Open Tues, Wed
\Y/  Tel: 0302 25690 Fr 10am-5pm Saturcay 10am-dom. Other days by spporntment
Large stocks of electronic -

components

RADIO

This method of advertising is available in
multiples of asingle column centimetres —
(minimum 2cms). Copy can be changed
every month.

RATES
per single column centimetre:
1insertion £7.00, 3 — £6.60, 6 — £6.30, 12 — £5.60.

il AMATEUR RADIO SMALL AD ORDER FORM B
i TO: Amateur Radio - Sovereign House i
B Brentwood - Essex CM14 4SE - England - (0277) 219876 B
i PLEASE RESERVE ... centimetres by.............. columns :
[ FOR A PERIOD OF 1 issue....[] 3issues....[] 6issues...[] 12issues....[] |
= COPY enclosed......[] to follow......[] Greaues snvis e macepmvavi [ |
0.
PAYMENT ENCLOSED: (add 15%vAT).... (£ — by Intemationsl Maney Orgerand -
Credit Card

=CHARGE TOMY ACCOUNT....[] nepiT CARD EXPIRY DATE [D/ [D.
COMPANY [ |
B ADDRESS
B sIGNATURE
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Telephone
the advertising
department on:
0277 219876
for details

VHF ACTION RECEIVERS . ..
Specialist hand-compact UHF
monitor receivers for lo/mid/hi band
detection + 80Ch 11m.
Hear Ham's, Aircraft, Public-Service,
Marine, Local 2-Way and much more!
All 53-176MHz signals, Squeich, VFO
facilities etc. international Series,
Special Price: £27.80 inc p&p.
Prompt dispatch from:

TAYLOR RADIO

8 Emwnerson Street, Crook, Co
Durham DL 15 BNF. £: 0388 763323

*psSS....

Selectronic

The UK’s leading suppliers of
934MHz personal radio equipment

203 High Street
Canvey Island, Essex,
Tel: 0268 691481
(Open Mon-Sat 9-5.30)

Amateur radio equipment also in stock

+

ALL THE SUPER
BARGAINS ARE
ON THE
INSIDE-FRONT
COVER OF THIS
MAGAZINE!!

p 2 METRE
! COLLINEAR

giving low angte radiation. The
ideal base station vertical.

’T An omni directional antenna
A
|

Technical Specification

N Plug extra, costs £4.82 inc VAT

e

Send cheque or postal order for

“ FJ BUCKLEYS (UVRAL) LTD
Lo Beta Works, Range Road
Hythe, Kent CT21 6HG
Tel: (0303) 60127/60128

Various Frequencies Available

JAYCEE ELECTRONICS LTD
JOHN GM30PW
20 Woodside Way,

Fife KY7 5DP =%
Tel: 0592 756962

Open: Tues-Sat 9-5
Quality secondhand equipment in stock. Full
range of TRIQ goodies. Jaybeam - Microwave
Modules - LAR,

UVRAL X25&over %s

Ruggedly constructed for long life

THE SCIENTIFIC WIRE COMPANY
811 Forest Road, London E17. Telephone 01-531 1568
ENAMELLED COPPER WIRE

SWG AL 8oz 403 202
8to 34 363 209 1.10 0.88

351039 3.82 23 127 0.93

40 to 43 6.00 3.20 225 1.61

44 to 47 8.67 5.80 3.49 275

48 15.96 9.58 6.38 3.69

SILVER PLATED COPPER WIRE
1410 30 9.09 520 293 197
TINNED COPPER WIRE
14 to 30 397 24 1.39 094
Fluxcore

Please add 15% VAT. Orders under £3 add 50p
SAE for list of copper and resistance wire.
Dealer enquines welcome.

Gain -6dB

t Impedance :- 50 Ohms

LY Max Power - 100 Watts
Length :- 3.14 metres
SWR 144 to 146Mh2 - Less than 1.5
Wwind Loading - 4.6 Kgf at 100mph
Weight - 1.2 Kgs
Mounting Diameter - 25mm
Termination - Free ‘N’ Socket

£33.96 inc VAT plus £2.60 postage to:

TEKTRONIX
OSCILLOSCOPES
85 MHz Dual-trace delay sweep.... £195
Eight-trace 19 MHz...........ccceeveunneee. £125
24 MHz Dual-trace delay sweep ....£115
3n S Rise time pulse generator......... £35
Phillips PM6507 transistor curve
tracer..... e PO £175

Tel: 01-868 4221

Please
mention
Amateur Radio

when replying
fo any
advertisements

TEST EQUIPMENT

HP 864f0B .5-512mhz ............. £3,550
HP 1720 scope 200mhz.............. £750
HP 1725A scope 275mhz....... £1,975
Marconi Counter 2437 .............. £350
Solartron RMS voltmeter ........ £125
Multi-meter PSM37.............c....... £85
HP 3437A system voltmeter
................................................... £1,500
HP 3438A digital Multi-meter
....................................................... £850
Fluke 8800A digital Multi-meter
....................................................... £120

Marconi Apollo HF receiver .r€£450
Video system portable Sony
camera HVC 4000P with JVC VHS/C
compact recorder/player ........ £500
Airlight 62 headset & boom mic

......................................................... £45
Bone Dome Mk 3C, new........... {(POA)
770U reCeiver .....mveceerernenens £165
Telephone: 0472 690383

SOUTH WALES

ELECTRO
DISPOSALS

2000 sq ft of surplus equipment
and components

LONLAS WORKSHOPS
SKEWEN, NEATH
Tel: 0792 818451

NEXT ISSUE OF

RADIO

On Sale Thursday
28th July
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POPULAR BAKERS DOZEN PACKS

(still available)
= All packs are £1 each, if you order 12 then you are
entitied to another free. Please state which one you

want. Note the figure on the extreme left of the pack
ref number and the next figure is the quantity of items
in the pack, finally a short description.

BO1 § 13A junction boxes for adding extra points to your
ring Main circuit

BD2 5 13A spurs provide 3 fused outlet to a ring main
where devices such as a clock must not be
switched off.

BO7 4 In flex switches with neon on/off lights, saves
leaving things switched on.

BD9 2 6V 1A mains transformers upright mounting with
fixed clamps.

BON 1 6%2in speaker cabinet ideal for extensions, takes

our speaker. Ref BD137.

BD13 12 30 watt reed switches, it's surprising what you can
make with these —burglar alarms, secret switches,
relay, etc., etc.

BD22 2 25 watt loudspeaker two unit crossovers.

BD29 1 B.D.A.C. stereo unit is wonderful value.

BD30 2 Nicad constant current chargers adapt to charge
almost any nicad battery.

BD32 2 Humidity switches, as the air becomes damper the
membrane stretches and operates a microswitch.

BD34 48 2 meter length of connecting wire alt colour coded.

BD42 5 13A rocker switch three tags so on/off, or change
over with centre off.

BD45 1 24hr time switch, ex-Electricity Board, automati-
cally adjust for lengthening and shortening day.
original cost £40 each.

BD49 10 Neon valves, with series resistor, these make good
night lights.

BD56 1 Mini uniselector, one use is for an electric jigsaw
puzzle, we give circuit diagram for this. One pulse
into motor, moves switch through one pole.

BDS9 2 Flat solenoids —you could make your multi-tester
read AC amps with this.

BD67 1 Suck or blow operated pressure switch, or it can
be operated by any low pressure variation such as
water level in water tanks.

BD9t 2 Mains operated motors with gearbox. final speed
16 rpm, 2 watt rated.

BO103A 1 6V 750mA power supply, nicely cased with mains
input and 6V output leads.

BD120 2 Stripper boards, each contains a 400V 2A bridge
rectifier and 14 other diodes and rectifiers as well
as dozens of condensers, etc.

B0D122 10m Twin screened flex with white pvc cover.

BD128 10 Very fine drilis for pcb boards etc. Normal cost
about 80p each.

B0D132 2 Plastic boxes approx 3in cube with square hole

through top so ideal for interrupted beam switch.
10 Motors for model aeroplanes, spin to start so needs

no switch.

6 Microphone inserts—magnetic 400 ohm also act
as speakers

4 Reed relay kits, you get 16 reed switches and 4 coil
sets with notes on making c/o relays and other
gadgets.

6 Safety cover for 13A sockets —prevent those inqui-
sitive little fingers getting nasty shocks.

6 Neon indicators in panel mounting holders with
lens.

6 5 amp 3 pin flush mounting sockets make a low
cost disco panel

BD134
BD139
BD148

BD149
BD180
BD193

BD19%6
always at the ready
1 Mains solenoid, very powerful, has lin pull or could
push if modified.
8 Keyboard switches — made for computers but have
many other applications.
4 Transistors type 2N3055, probably the most useful
power transistor,
1 Electric clock, mains operated, put this in a box and
you need never be late.
5 12V alarms, make a noise about as loud as a car
horn. Slightly soiled but DK
2 6in x 4in speakers, 4 ohm made from Radiomobile
so very good quality.
2 Tacho generators, generate one voit per 100 revs
1 Panestat, controls output of boiling ring from sim-
mer up boil
50 Leads with push-on Yin tags—a must for hook-
Ups ~Mains connections etc.

BD199
BD200
BD210
BO21
B0223
B0D242

BD246
B0252

BD259

B0263 2 QOblong push switches for bell or chimes, these can
mains up to 5 amps se could be foot switch if fitted
into pattress.

B0D268 1 Mini 1 watt amp for record player. Will also change
speed of record player motor

B0D275 1 Guitar mic —clip-on type suits most amps

B0283 3 Mild steel boxes approx 3in x 3in x lin deep
standard electrical

BD293 50 Mixed silicon diedes.

BD296 3 Car plugs with lead. fit into lighter socket

B0O305 1 Tubular dynamic mic with optional table rest.

Most other packs still available and you can choose any as your
free one

1 in flex simmerstat--keeps your soldering iron etc. |

F.D.D. BARGAIN
32ia Fleppy Disc Drive, made by the Chinon Company of Japan.
Beautituily made and probably the mest compact device of its kind as
it weighs only 6889 and measures only 104mm wide, 162mm deep and
has 2 hoight of onty 32mm. Other features are 80 track, high precision
head pesitioning single push loading and eject direct dnve brush-
less moter  Shugart compatible iatertace stamdard connections
imterchangeable with most other 3'/2 and 5'A drives Brand new with
copy of maker's manual. Offered this month at £20.50 post and VAT
nciuded.

CASE adapiable for 3% £DO, has room for power supply compo
nents. Price only £4 includes circunt of PSU. Our Ref 4P7

POWER SUPPLY FOR FDD 5V and 12V voltage regulated out
puts, complete kit of parts will tt into case 4P7 price £8 or with case
£11 Our ref 11P2

5

| 9 MONITOR

Ideal to work with computer or video camera uses Philips black
and white tube ref M24/306W. Which tube is implosion and X-ray
radiation protected. VOU is brand new and has a time base and
EMT circuitry. Requires only a 16V dc supply to set it going. It's
made up in a lacquered metal framework but has open sides so
should be cased. Offered a a lot less than some firms are asking
for the tube alone, only £16 plus £5 post.

CASE FOR 9” MONITOR

We have arranged with a metal worker to make cases for the §°
Monttor Oelivery promised for the end ol May and the price £12 plus
£2 post. The case will be made from coated sheet steel, overall size
approx 10in x 10 x 71n tugh which will give ample space for the Power
Supply and external controls if you tt them

PROBLEM SOLVED!

We have obtained from the manutacturers of the 9 Monitor, the TTL
converter which makes it composite input surtable to work with any
computer. We have had the printed circuit board made and have all
the components and can supply this converter in kit form price £6. Our
ret. 6P4

AN ALLADIN'S CAVE

We have opened another shop in Hove the address 1s number 12
Boundary Road which 1s between Hove and Portslade tairly close to
the seatront, When you want to see before you buy and when you
want to browse around the special bargains available, this 1s where
you should make for as the Portland Road shop in future will be |ust
mail order. You can of course collect from Portland Road but you
should bring in an order complete with reference numbers se that the
stores can attend to it easily

MINI MONO AMP on p.c.b. size 4 x 2" {app.}
fitted volume control and a hole for a tone control
should you require it. The amplitier has
three transistors and we estimate
the outpul to be 3W rms.

More technical data will be
ncluded with the amp. Brand new,
perfect conditien, offered at the very
low once of £1.15 each. or £13 for 12.

THIS MONTH'S SNIP
ACORN COMPUTER DATA RECOROER (CASSETTE). This is a mono data
recorder with switchable motor control intended for use with the
Acern Electron or BBC computers but also tunctions with almost any
other computer and can be wsed for normal record and piay-back of
wusic and speech.

Six key comtrols give "PAUSE” "STOP" and "EJECT" "CUE/FAST
FORWARD" “REVUE/REWIND " and "RECORD". fast forward and re
wimad (100 seconds for C80). Also tape counter with reset button, Input
signal range Sm¥ 10 580mY. Input impedance 40k ohm Can be battery |
operated but is swpplied with a mains adaptor. Brand new still in }

manwfactweer's wrapping €8, Order Rel. 3P 18 add £2 postage.

VENNER TIME SWITCH

Mams operated with 20 amp switch, one on and
one off per 24 hrs, repeats dally automatically cor-
recting for the lengtheming or shortening day. An
expensive time switch but you can have it tor only
£2.95 without case, metal vase
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£295 adaptor kit i r ‘
10 convert this into a normal 24hr tme switch but @ @

with the added advantage of up to 12 on/offs per
24hrs. This makes an ideal controlier for the immer-
sion heater. Price of the adaptor kit is £2.30.

Ex-Eloctricity Baard.
Guarenteed 12 months.
AKAI RV-UM300 MIDI-RACK

Is a really excellent prece of furniture, ideal to hold yoeur computer or
audio equipment. Has three shelves in the upper section and a hinged
glass fronted lower section. Height approximately 3h, width 13%2in,
depth 14in, on castors, dark wainut veneer finish. £15 plus £8 for
Secunicor delivery Order Ref 15P11

MULLARD UNILEX AMPLIFIERS

We are probably the only firm in the country with these now in stock
Although only four watts per channel, these give superb reproduction.
We now offer the 4 Mullard modules 1.e. Mains power unit (EP9002)
Pre-amp module (EP3001} and two amplifier modules (EP9000) all for
£6.00 plus £2 postage. For prices of modules bought separately see
TWO POUNDERS

25A ELECTRICAL PROGRAMMER

Learnin your sleep. Have radio playing and kettle
boiling as you wake — switch en hghts to warn off
intruders - have a warm house to come home to
You can do all these and more. By a famous maker
with 25 amp on/off switch. A beautiful unit at £2.50

)

POWERFUL IONISER
Generates approx 10 times more 10NS than the ETI and similar
circuits. Will refresh your home, office, workroom etc. Makes you

NEW ITEMS
Some of the many items described in our current list °
which you will receive with your parcel

SOLAR POWERED NI-CAD CHARGER 4 Ni-Cad batteries AA (HP7),
charged in eight hours or two in only 4 hours.{It1s a compiete, boxed
ready to use unit Price £6 Our ref 6P3
50V 20A TRANSFDRMER ‘C’' Core construction so quite easy to adapt
for other outputs -tapped mains mput Only £25 but very heavy so!
please add £5 1t not collecting. Order Ret 25P4
FREE PDWER! Can be yours if you use our solar cells sturdily made;
modules with new system bubble magnifiers to concentrate the light
and so ehminate the need lor actual sunshine they work just as well
in bright light Voltage input 15 45 you join in series to get desired,
voltage and n paraliel for more amps. Module A gives 100mA, Price;
£1, Our ret BD631 Module C gives 400mA, Price £2, Our ref. 2PI39
Module D gives 700mA, Price £3, Our ref 3P42
15A PANEL METER These have been stnpped from Government sur
plus battery charger umits made ongnally for army use. Unused, tested
but of course rather old, diameter 2in can be surface or flush mounted
£3 each. Our Ref 3P40
SWITCH AC LDADS WITH YOUR COMPUTER This 1s easy and reliable
i you use our solid state relay. This has no moving parts. has high
nput resistance and acts as a noise barrier and provides 4kW isolation
between logic terminals. The turn-on voltage 1s not cntical, anything
between 3 and 30V, internal resistance 1s about 1K ohm. AC loads up to
10A can be switched. Price 1s £2 each. Ref. 2P183
METAL PROJECT BOX Ideal size tor battery charger. power Supply:
etc.; sprayed grey. size 8in x 4Van x 4in high, ends are louvred for,
ventilation other sides are flat and undrilled. Order Ref. 2P191 Prce £2
BIG SMOOTHING CAPACITDR. Sprague powerlytic 39,000uf at 50V £3.
Our ref 3P41
HEAVY DUTY CURLY MAINS LEAD. Can be loaded up to 13A, streices
to aimost 3 metres hitted with 13A piug. £3. Order ref 3P42
4-CORE FLEX CABLE. Cores separately insulated and grey PVC covered
overall. Each copper core size 7/0.2mm. Ideal for long telephone runs!
or similar applications even at mans voltage. 20 metres £2. Our
1ef.2P196 or 100 metres coit £8. Order ref. 8P19
BULK-HEAD MOUNTING LOUDSPEAKER. Metal case with chrome gnill
front and with mounting lugs for screwing to cering, Bin speaker. £1
each. Order ref. 10P43 add £2 post
TWIN GANG TUNING CAPACITDR. Each section is .0005uf with trm
mers and good length Yin spindle Ofd but unuse3d and in very good
condition. £1 each. Our ref BO630
13A PLUGS Good Briish make complete with fuse, parcel of 5 for £2
Order ref 2P185.
13A ADAPTERS Takes 2 134 plugs, packet ot 3 tor £2. Order ref. 2P187
20V-0-20V Mams transformers 2'2 amp {100 watt) loading, tapped
primary 200 245 upnight mountings €4 Order ref. 4P24
BENCH ISOLATION TRANSFORMERS 250 watt 230V in and out with
plenty of tappings 10 give exact voits £5 plus £2. Order ret. 5P5
BURGLAR ALARM BELL 6" gong OK for outside use if protected from
ran 12V battery operated Price £8 Ref 8P2
24 HOUR TIME SWITCH 16A changeover contacts, up to 6 on/offs per
day Nicely cased, intebnded for wall mounting Price £8. Ref. 8P6
CAPACITOR BARGAIN axial ended, 4700uf at 25V. Jap made, nor
mally 50p each, you get 4 for €1 Our ref 613
CLEANING FLUID Extra good quatity - intended for video and tape
heads Regular price £1 50 per spray can Our price 2 cans for £1. Ret
0l

B0604

PIEZO ELECTRIC FAN An unusual fan, more hke the one used by
Madame Butterfly than the conventional type. it does not rotate. The
air movemeni 1s caused by two vibrating arms It 1s Amencan made
mains operated, very economical and causes no interterence, so is
1deal for computer and nstrument coohing. Price 1s only £1 each. Ref
BO605

SPRING LOADED TEST PROOS Heavy duty. made by the famous
Bulgin company very good quality Price 4 tor £1. Ref. BD599
CURLY LEAO -four core d repl for teleph
set, extends 10 nearly 2 metres. Price €1 each. Ref. B0599
TELEPHONE BELLS These will work off our standard mains through a
transtormer. but to sound exactly like a telephone, they then must be’
fed with 25Hz 50V So with these bells we give a circuit for a sutable
power supply Price 2 belis for £1 Ret BD60O.

hand-

tioppy disc drives Regular price £30 Our price only £10 Ref. 10734
Brand new and unused

APPLIANCE THERMOSTATS Spindle adjust type suitabie for convec-
tor heaters ar similar Price 2 for £1 Ref BD582

3-CORE FLEX BARGAIN No. t Core size Smm so 1deal for long exten-
sion leads carrying up to 5 amps or short leads up to 10 amps. 15mm
for £2 ref. 2P189

3-CORE FLEX BARGAIN No. 2 - Core size 1 25mm so suitable for long
extension leads cartying up to 13 amps, or short leads up to 254 10m
tor £2. Ret 2P190

CASE WITH 13A PRONGS To go it 13A socket, mice size and
surtable for plenty of projects such as battery trickle charger, speed
controller, tme switch, mght hght, noise suppressor, dimmers etc
Price 2 for £1 Ret BO5S

ALPHA-NUMERIC KEYBOARO This keyboard has 73 keys giving trou
ble free hte 4ud nu contact bounce The keys are arranged n two
groups, the mam area 1s a OWERTY array and on the nght 1s a 15 key
number padt hua:d size i1s approx 13 x 4" brand new but offered at
only a fractior ot its cost, namely £3, ptus £1 post. Ref. 3P27
TELEPHONE EXTENSIONS It 1s now legal for you to undertake the
winng of telephone extensions for this we can supply 4-core tele
phone cable 100m coil £8 50 Extension BT sockets £2.95 Packet of 50
piastic headed staples £2 Oual adaptor for taking two apphances from
one socket £3 95 Leads with BT plug for changing old phones, 3 for £2
WIRE BARGAIN 500 metres 0 7mm solid copper tinned and pvec
covered Only £3 plus £1 post Ret 3P31-that's well under 1p per’
metre, and thts wire 1s ideal for push on connections

INTERRUPTED BEAM KIT This kit enables you to make a switch that
will tngger when a steady beam of infra-red or ordmary hght s broken
Mamn components relay, photo transistor, resistors and caps, efc
Circuit diagram but no case Price £2 Ref 2P15

13-30v VARIABLE VOLTAGE POWER SUPPLY UNIT with 1 amp OC!
| output Intended for use on the bench for expenmenters, students,
nventors service engineers etc This 1s probabjy the most ymportant
piece of you can own (after 3 multi range test meter) it

{ gives a vanable output trom 3 30 volts and has an automatic short

YOU CAN CHOOSE FROM
There is a total of over 400 packs in our Baker's 1
Dozen range and you become entitled to a free gift ~
with each dozen packs.
A classified list of these packs and our latest "News
Letter” will be enclosed with your goods, and you
will avtomatically receive our next news letter.

5A BATTERY CHARGERKIT feel better and work harder a complete mains operated kit
All parts, including case, Only £5 plus £1 postage case included. £11.50+£3 P&P
OVER 400 GIFTS

Dept AR, 250 PORTLAND ROAD, HOVE
BRIGHTON, SUSSEX BN3 5QT
MAIL OROER TERMS: Cash, PO or cheque with order. Orders under
£20 add £1.50 service charge. Monthly account orders accepted from
schools and public compamies. Access and B/card orders accepted
Brighton (0273} 734648 or 203500

circunt and overload protection, which operates at 1 1 amp approxima
tely ) Other teatures are very low ripple output, a typical ripple is 3mV
pk-pk. ImV rms Mounted in a metal tronted plastic case, this has a
voltmeter on the front panel in addition to the output control knob and
| the output terminals Price for lete kit with full 15 £15
| Ref 15P7
| TRANSMITTER SURVEILLANCE {BUG} Tiny, easily hidder, but which
will enable conversation to be picked up with M radio Can be housed
in a matchbox, all electronic parts and circuit Price £2 Ref 2P52




* 2m/70cm

* 25 Watts output

+ Full duplex operation
* 21 Memories

* 2 Call channels —

* Priority channel | £4i9 inc vat

* Dual VFO’s
* 12.5 & 25kHz steps
* Memory Scan

* Programme Scan

* Memory Skip

ALD-24E

This transceiver could transform your
operating habits! It contains completely
separate 2m and 70cms transceivers,
permitting full duplex operation. To the
un-initiated, this means you can transmit
on 2m whilst receiving on 70cms, or vice
versa. The built-in duplexer means a single
antenna socket with a full 25 watts output
on  both bands. Measuring only
5.5"x2"x6.5" it is the ideal mobile rig. Its
comprehensive memory and scanning
facilities provide rapid access to both

simplex and repeater channels on 2m &
70cms. Using the dual VFO's you can
instantly switch between 2m & 70cm and
the single knob tuning provides simple and
quick frequency selection. The large LCD
readout incorporates an S-meter and is
back lighted. If you are looking for a
completely self contained 2m & 70cm
station, then look no further. At this price it
has to be a bargain. For further details of
this amazing transceiver, send today for
the full colour brochure.

OUR FAMOUS FREQUENCY MANUALS!

UK LISTENERS CONFIDENTIAL
FREQUENCY LIST 5th EDITION

THE COMPLETE UHF-VHF
FREQUENCY GUIDE 26-2000 mHz

This publication has now sold we'l over 3500 copies since it was advertised only
a few months ago. Now the recent updated version is selling even better. No
self respecting listener should be without a copy. If you enjoy exploring the
short wave bands then this publication wifl add to your enjoyment. It covers the
ht spectrum from 2 to 30 mHz and gtves details of transmissions outside the
amateur bands. Specially designed for the UK and European listener it sets out
in a very easy way a comprehensive list of hundreds of interesting
transmissions that will keep you occupied for days on end!' Only a fraction of
the cost of other similar publications 1t contains detaits of Marine, Air, Military,
Embassy. Press and News agencies. Many listings have time schedules
included together with comprehensive RTTY details. It tells you the
frequencies used by civil and military aircraft whiist flying the Atlantic. when
and where to pick up the press bulletins, long distance marine traftic etc and
much more. Send today for your copy of this worthwhile publication

NEW 1988 EDITION £6.95 p&p 90p

New 1988 Edition. Many listeners have asked for a guide to the wide VHF/UHF
spectrum and to meet this request we have recently pubiished this frequency
manual. It covers the range 26 to 2000 mHz and has been specially prepared for
the UK tistener. Anybody who has used a scanning receiver will know that the
wide frequency range involved means that it s difficult to know exactly where
to histen. This guide takes all the guessing out of monitoring. It lists all the
services throughout the spectrum together with both simplex and duplex
frequency splits. If you've spent your hard earned money on a scanning
recelver or are considering buying one you'll find that this publication contains
a weaith of information that has previously remained un-publhished'

£5.95 p&p 75p

4th EDITION VHF-UHF
AIRBAND FREQUENCY LIST

HF OCEANIC AIRBAND
COMMUNICATIONS 1988 EDITION.

This frequency manual 1S without doubt the most comprehensive list of
VHF/UHF aircraft listings available in the UK. Of vital importance to the airband
enthusiast or indeed any keen VHF/UHF listener it sets out In a very easy to
follow manner full details of a whole host of stations. Every known UK airfield
frequencies. etc. Included are Civil. RAF, USAF, MOD. Naval fields on both VHF
and UHF bands. There are also air to air frequencies, the Red Arrows
frequency. and much more. Send today for your copy and find out just how
much you have been missing'

£5.95 p&p 90p

ELECTRONICS

Prepared in response to many requests for more information about the air
traffic on the hf bands this hittle guide sets out to explain to the beginner how
the hf band works in relation to air traffic. It contains full details of the world
aircraft frequency bands in the range 2 to 23 mHz together with control
frequencies and those commonly used for Oceanic control. Also included are
many VOLMET frequencies, the Search and Rescue frequencies used by RAF
helicopters and Nimrods. the Hf RT network, London Company frequencis
European control centres etc Anideal companion for the ht airband histener
Send today for your copy

£3.50 p&p 70p

= f%TANTON 18-20 MAIN ROAD, HOCKLEY, ESSEX - 12 NORTH STREET, HORNCHURCH, ESSEX.
MAIL ORDER TO: 18-20 MAIN ROAD, HOCKLEY, ESSEX TEL: (0702) 206835
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