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ii IC-756PROII HF/50MHz All-mode
Transceiver - The Next Generation!
The IC-756PRO achieved a fantastic reputation among enthusiasts by offering a wide selection of

features including 32-bit floating point DSP, 24 bit AD/DA converter, 4.9 inch colour TFT display, Twin

PBT, dual-watch function etc. Now its direct successor, the IC-756PROII, is here 

and contains all of the great features that made the original so popular…

and a lot more besides, just look at the list:

• Improved Receiver Performance 

• Selectable Filter Shape 

• One-Touch Record/Playback button 

• External Control Function

• Increased Performance of SSB Data Mode 

• USB Standard in CW Mode 

• Changed Keyboard Lettering and Color

• Improved Readability

• Increase in Noise Blanker Performance 

• 8 New Screen layouts with 7 font styles 

• SSB/CW Synchronous Shift Function

• ...and sooooooo much more!!!

And the first 500 customers worldwide, who purchase a IC-756PROII, 
will each receive a limited edition, prestige log book personalized by 
"Mr. Icom" - Tokuzo Inoue!
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by Brian Horsfall, G3GKG *

ACOUPLE of years
before designing the
P e a k - F o l l o w i n g

Power Meter [1], I had made
several ‘sonic’ wattmeters
for a blind operator who uses
a valve linear amplifier with
a balanced aerial and its
associated coupling/
matching unit. Initially these
were battery-powered units,
but a later model incorpo-
rated a self-powering facil-
ity (from the RF power it-
self). All were tested and
used by Keith, GW4NBY,
with fairly satisfactory results, but also with
one or two reservations.

In all of these I had used the conventional
Breune circuit [2] for the RF section. Conver-
sion of the resulting DC signal to audio was
effected by the voltage-controlled oscillator
(VCO) function of a CMOS phase-locked-
loop chip, type CD4046. This has an almost
linear voltage-to-frequency relationship. A
simple transistor output stage was used to
drive a small loudspeaker.

By reducing the audio signal to a series of
very brief ticks, at a repetition rate extending
from near zero to a frequency of several
hundred per second, the battery current drain
was reduced to minimum. This technique

had also proved to be a very effective way of
achieving discriminating indications of rela-
tive power, both in the forward mode, where
the ticks blend to produce a ‘musical’ note
and at low power levels in the reflected mode,
where the hearing is very sensitive to changes
in the repetition rate of the individual ticks.
Indeed, with a trained ear it is possible to
calibrate the power-to-frequency relationship
so as to provide a reasonably accurate esti-
mation of absolute power and standing-wave
ratio (SWR).

Unfortunately, various versions of the

Breune circuit were (as
usual, in my experience)
found wanting in their ability
to maintain an accurate set-
ting of the characteristic im-
pedance calibration regard-
less of the frequency band.
My later experience of the
Tandem Match coupler [3]
convinced me that it offers
the only real method of de-
riving an accurate, in-line
measurement of RF power,
and a new design was un-
dertaken accordingly.

THE BATTERY-POWERED
VERSION
THE PRINCIPLES, design considerations,
practicalities and calculations pertaining
to this type of ‘RF Head Unit’ are described
in detail in my earlier article [1] and will not
be repeated here. The toroidal windings
(Fig 1 ) were designed to give a full-scale
forward power range, with a new battery,
of 600W into a 50Ω resistive load. If the
battery voltage is allowed to drop below
7V, the range will be curtailed to less than
400W. Normally, one of the good features
of the tandem match circuit is its complete
symmetry as regards the relative posi-
tions of the RF input and aerial output

The battery-powered version of the Sonic Wattmeter.

* West Mount, 183 Chester Road, Macclesfield SK11 8QA.
E-mail: brian@g3gkg.fsnet.co.uk

Fig 1: The battery-powered version of the Sonic Wattmeter. NB - The 100 ΩΩΩΩΩ moving coil speaker shown was actually one of the units from an old pair
of earphones, but commercially-available speakers, which would appear to be eminently suitable, are listed in the current Elect roValue catalogue,
Stock No CS264, (64 ΩΩΩΩΩ, 2.5in), and in the Maplin catalogue, Stock No YT29G.
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connections in relation to those of the
‘forward power’ and ‘reflected power’ volt-
age output ports. In this instrument, how-
ever, we really require the sensitivity (and
hence the output voltage) at the ‘reflected’
port to be much greater than that at the
‘forward’ one. As in the original article, it
should be arranged during construction
that the winding connections of at least
one of the toroids could be easily reversed
if necessary, on test, so as to obtain the
correct phase relationship.

Some simplification and modification of
the circuit used to derive the DC signal
was required in view of the characteristics
of the basic VCO circuit. Although the
voltage/frequency relationship of the 4046
VCO is essentially linear, there is a ‘dead-
band’, the size of which varies with differ-
ent samples of the IC between about 0.3V
and 1.3V, below which there is no fre-
quency output. Above this level the pulse
rate starts from zero and then increases
linearly.

With the dead-band voltage added to that
normally encountered in any type of semi-
conductor diode, the instrument would be
very insensitive at low RF power and com-
pletely useless in detecting reflected power
at a reasonable level. However, applying
sufficient forward voltage bias via the di-
odes themselves overcomes both the dead-
band of the IC and that of the diodes, thus
allowing detection and conversion of the
RF signal at very low levels. It also provides
a convenient and simple way of incorporat-
ing a warning reminder to the user that the
instrument is switched on and an indication
of the need to change the battery. Both
these features are accomplished by ad-
justing the 47kΩ preset resistor (accessi-
ble through the hole in the top of the box) to

the point where the bias is just beyond the
dead-band level, so that a very slow audible
tick is heard from the speaker whenever
the instrument is switched on and the bat-
tery is OK.

The switch is a miniature double-pole
toggle type with three positions; centre is
off, to one side is forward power and the
other way is reflected power (arranged in
the construction so that the switch dolly
‘points’ backwards relative to the RF direc-
tion). As long as either ‘on’ position is se-
lected, the occasional tick serves to remind
the user that the device is active. The 4046
CMOS chip incorporates a 7V Zener diode
which, in stabilising the source for the for-
ward bias, also ensures that, when the
battery voltage drops below 7V, the ticking
ceases altogether. Once transmitter ad-
justment has been finalised, the switch
should be kept in the reflected mode during
on-the-air operation so as to warn of any
trouble with the aerial itself or with the
matching situation.

By employing two diodes in a voltage-
doubler arrangement for the detector on
the reflected side, the power sensitivity is
quadrupled and is maximised by using
Schottky diodes. With this
arrangement it is possible to
observe the reflected com-
ponent down to a very low
level. In order to maintain the
same degree of forward bias
in both forward and reflected
modes (and hence preserve
the low-battery warning tick
in both ‘on’ positions), the
forward detection circuit em-
ploys two similar diodes, in
series.

The audio output stage in

this battery-powered model has been de-
signed to provide maximum efficiency with
low current consumption. This now stands
at about 120µA in the quiescent state (in the
reflected mode with no RF detected) and
only rises to 2.5mA at full RF power with
maximum audio volume. The frequency
range could be altered by changing the
value of either the resistor from pin 11 to
ground or the capacitor between pins 6 and
7, or both.

PERFORMANCE
The graphs of Fig 2  were plotted using data
obtained by measurements on this model
and the results are agreeably close to the
theoretical predictions. The power output
limit of my transmitter meant that the extent
of the full scale power range had to be
‘guesstimated’ by extrapolation but, as can
be seen from the other plots, linearity is
such that the resulting figure will be quite
close to the true value. The ‘reflected power’
plot is of the response obtained with the
instrument switched to the reflected mode,
with the RF input and output leads re-
versed.

The plots shown in Fig 3  use an ex-
panded audio frequency scale in order to
illustrate explicitly the instrument’s capabil-
ity in the practical situation. In these graphs,
the pulse rate (frequency) is plotted against
the applied forward power  when the input/
output leads are the right way round with the
mode switch in the reflected position, using
different mismatched resistive loads to pro-
duce the stated SWR. It is difficult to show
the very fine discrimination that the ear dem-
onstrates where very low pulse rates are
concerned, but these curves do show that,
by gradually increasing the forward power
as the ATU approaches the correct set-
tings, it is possible to achieve an essentially
perfect match.

Not shown here but included among my
recorded data, is the result of a series of
tests showing that the calibration of RF
power versus perceived frequency is virtu-
ally constant, 50W producing (134 ± 2)Hz
on all bands from 80 to10 metres and,
almost certainly (but not measured), down
to topband and below.

Fig 2: Performance graphs for the battery-powered version.

Fig 3: SWR sensitivity relative to forward power.
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THE RF-POWERED VERSION
Powering the device from the RF, apart from
the obvious but dubious advantage of obviat-
ing the need to change the battery (literally,
every few years), allows a higher and reason-

ably constant supply voltage over most of the
power range (and therefore a higher input
voltage to the VCO, extending the range
where required). This DC supply (up to 15V)
is derived from the transmitter RF itself by

Fig 4: Circuit diagram of the self-powered wattmeter.

virtue of an extra toroid on the through coax,
as shown in Fig 4 , and consumes negligible
power. Above a low threshold of RF power,
the voltage is governed by a self-regulating
mechanism whereby a 1.3W Zener diode

Simplicity: Interior view of the Sonic Wattmeter.
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Tailoring the toroid windings to
suit the required power range

AS IN THE Peak-Following Power Meter,
the number of turns, t (needed to produce
the desired voltage, V, from the wanted full-
scale-deflection (FSD) power range, W),
can be readily and simply calculated.

Peak voltage, Vp, in the antenna load, Z:

WZ2Vp = .

Number of turns, t, on the toroid:

V

V
t p= .

This will almost always produce a figure
that includes a decimal fraction of a turn, so
t must be rounded to the nearest integer, t

n
.

The exact FSD voltage should then be:

.
t

V
V

n

p=

provides, via the diode bridge, a load on the
toroidal winding which increases with power
applied, thus limiting and stabilising the DC
supply.

Although the design is somewhat simpli-
fied because the warning tick is not required,
there is still the need to provide forward bias
to the diodes. In this case I used ordinary
silicon diodes because of their higher re-
verse-voltage rating. They perform very well,
because of the bias. It also uses an earlier
version of the audio output stage; this takes
rather more current and, because there are
two ticks per cycle of the square wave output
of the 4046, the audio frequency is doubled for
given component values in the VCO circuit.

PERFORMANCE
As well as plotting features similar to those in
the other set, the graphs of Fig 5  include a
scale of musical notes which, once ‘cali-
brated’, enable the discerning operator to get
a very good idea of absolute power. As can be
seen from the graphs, the self-powering facil-
ity does introduce a further slight degree of
non-linearity. Again, not reproduced here, are
data showing that, above a low power thresh-
old, which becomes somewhat higher with
increasing frequency, the supply voltage lev-
els off at a value which is virtually constant for
all powers and HF frequency bands.

In the light of experience it may be that,
although I like the elegance of the design, the
self-powering facility might just be ‘gilding the
lily’ unnecessarily. It appears that Keith has
only changed the battery once in each of the
earlier designs and that was because he
thought he ought to, rather than from any
obvious need.

Whilst this description is concerned solely
with one application, it is obvious that the
simple voltage-to-frequency converter, with

Fig 5: Performance graphs for the self-powered version.

its output stage, could readily be adapted to
many other instances where an audio signal
would enable blind or partially-sighted opera-
tors to interpret the meters on their equip-
ment. A simple 741 (or low-current equiva-
lent) operational amplifier would enable con-
nection to virtually any moving-coil meter or
other display device.

ACKNOWLEDGEMENT
THANKS AGAIN to Don, G3ALP, for the
digital photography of the box used to good

effect by the late John Stanyon, G4BGZ, and
kindly returned to me by Dave, G3YXM.    ♦
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A close-up of the RF board, showing the forward / reverse switch and the wiring of the toroids.
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technicalfeedback
A Practical Approach to
Operating AO-40 (RadComRadComRadComRadComRadCom Nov 2001,
p22ff)
Consequent upon the success of this arti-
cle, Howard Long, G6LVB, has put many
frequently-asked questions (FAQs) and their
answers on a website. Interested readers
are asked to consult www.g6lvb.com/
radcomclarifications.htm

A Simple, Rugged Power Supply
(RadComRadComRadComRadComRadCom Oct 2001, p34ff)
This article has generated much interest and
correspondence, some critical, some
supportive. In the latter category is a letter
from ZL1DD, who writes: “The OZ1XB power
supply is excellent. A similar design has been
in use here for over 20 years, with no problems,
[but] builders should be advised to put a
simple Zener / thyristor crowbar across the
output in case the pass transistors fail high,
and to use a circuit-breaker instead of F1.

“... There can be advantages in using
several lower-rated pass transistors (eg 8 x
2N3055), as the individual leads to the
devices can be made from ordinary stout
hookup wire, the balancing resistors can be
2W rating and the heat is spread over a
larger area of sink, of which you cannot have
too much!”

We also thank, among others, G8RPI and
RS37390 for their comments, some of which
are covered in this comprehensive letter we
received from Tony Plant, G3NXC. He writes:

“It is implied in the subtitle of this article
that the design is capable of providing 25A at
13.8V. The actual performance achieved,
however, will fall significantly short of this
claim if the specified components are used.
More importantly, there are concerns about
a lack of information in the article on such
essential matters as safety and EMC
protection.

“Any equipment built into a metal case
and supplied from the AC mains must be
earthed. A hard connection between any
metalwork that can be touched when the
equipment is in use and the mains earth is
absolutely essential. If the author’s
suggestion to split the supply between two
separate cases is adopted, both cases need
to be earthed.

“A fuse in the primary circuit of the
transformer is an essential requirement
for power supplies. Apart from
protecting against faults in the wiring of
the supply to the transformer, the fuse
also provides protection against other
eventualities such as shorted turns in
the transformer and the reservoir
capacitor (C1 in Fig 1 of the article),
becoming short-circuit. For a power
supply of this category, a 3A slow-blow

fuse would be appropriate.
“However, the design of the soft-start

circuit in the article is such that the fuse is
rendered ineffective for many of the possible
failure modes. Any faults causing the 24V
supply to be reduced significantly will result
in the soft-start relay, RL1, being de-
energised. The primary current will then be
limited by R1; with a value of 68Ω, this would
mean a limit of about 3.3A. Instead of blowing
the primary fuse, the result of a failure would
be that R1 dissipates some 780W - followed
rapidly by the rather spectacular failure of
this component, and probably several others
in the vicinity.

“One solution is to divorce the soft-start
function from the 24V output. A possible
arrangement is shown in Fig 1 . The operation
of the circuit is quite straightforward and
gives a delay of 0.5 - 1 second. The fuse, F2,
can be a 3A slow-blow device as mentioned
previously.

“As shown in the diagram, a double-pole
switch should be included in the input. The
neon indicator provides an indication that
the unit is ‘live’, even when F2 has blown.

“No EMC protection is shown in the article,
but is very necessary in practice. The
simplest way of protecting the input is to
feed in the mains via an appropriately-rated
filtered IEC socket. For the output, three or
four ferrite beads should be slipped over
each lead (including the sense leads) close
to the output terminals and 100nF 50V disc
ceramic capacitors connected from before
and after the ferrite beads to the case.

“When using a bridge rectifier followed by
a reservoir capacitor, as in the published
design, it should be noted that the RMS
current being supplied by the transformer is
significantly higher than the DC load current.
The usual ‘rule of thumb’ is that the RMS AC
current is 1.65 times the DC load current. In
practice, though, the relationship is not linear
and the factor can be somewhat higher.
Commercial transformers are usually
designed to run close to the limit, so it is
unwise to use them continuously above
their ratings. A very short duration increase
to twice the maximum ratings should be
tolerable.

“A continuous DC output current of 7A or

so is all that can be provided without
exceeding the transformer’s specified 250VA
rating, although a short duration peak of 17A
is possible. If higher currents are required,
the answer is not to go for a transformer
having a higher voltage output and the same
250VA rating, but for one with a higher volt-
ampere rating. Taking the suggestion in the
article of a transformer with a 20V output
and a 250VA rating, the continuous load
current limit would fall to 6A with a short term
peak of 14.5A.

“The minimum transformer rating to
provide an 18V AC output together with a
25A peak DC load is 400VA. This would
allow a continuous load current of 11A with
the peak of 25A.

“When choosing a suitable capacitor for
C1, four parameters need to be considered,
these being the capacitance, the voltage
rating, the ripple current rating and the
effective series resistance (ESR). First, it
needs to be said that 33,000µF, as specified,
is not really sufficient. The ripple voltage will
be about 1.25V peak-to-peak at the
continuous rating of 7A and 2.9V at the peak
rating of 17A. Under worst case conditions,
it is possible that the DC voltage across the
capacitor will rise above 25V when there is
no load on the supply, thus exceeding the
rating of the device. A 68,000µF 40V capacitor
should be regarded as being the minimum.
The capacitor should be at least 120,000µF
with the same 40V rating when using a
400VA transformer.

“The ripple current flowing through the
reservoir capacitor will be around 9A when
using the 250VA transformer at the
continuous load of 7A. At the peak load of
17A the ripple current rises to 23A. The
ripple current will be about 15A at the
continuous DC rating of 11A and 33A at a
25A load if a 400VA transformer is used. It
would be sensible to choose a capacitor
with a rating somewhere between the
minimum and maximum values. It may be
necessary to put two or more capacitors in
parallel to achieve the required rating.

“Capacitors with a low ESR should be
used. A figure of 15mΩ or lower should be
satisfactory.

“When wiring the rectifier/capacitor circuit
it should be noted that there are some
very high peak currents flowing - 80A
peaks are likely. The leads between
the transformer and bridge, and
between the bridge and the reservoir
capacitor should be as short as
possible and the DC output taken from
directly across the capacitor. This
arrangement avoids the possibility of
the AC and DC currents flowing in the
same wires.”                                     ♦

Fig 1: The mains input and soft-start circuit suggested by
G3NXC. RL1 has a 24V 1200 ΩΩΩΩΩ coil (Maplin QC90X).
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40/42 PORTLAND ROAD, WORTHING, SUSSEX, BN11 1QN

Telephone: 01903 234897 / 235913 - Fax: 01903 239050
e-mail: gwmradio@cheerful.com - website http://gwmradio.netfirms.com

Scoop Purchase - Airlite 62 head/mic sets - Ex MoD - complete
10 pairs yes! 10 pairs for only               £60
Philips PR710 Hi-band hand helds with batt but no ant or info               £12
Philips/Pye M293 lowband AM 6ch suitable for conversion to rally channels etc complete
with mic an l/s etc               £25
EX-MoD stop watches 1m in sweep hand 30m in small dial - checked               £15
AIRLITE 62 Head/mic sets Ex-MoD used/serviceable 600 ohm mic               £15
AERIAL TUNING UNITS  for Australian wireless A510 manpacks approx 2-10 MHz
and 5-8 Watts power handling - new packed               £10
Philips/Pye new boxed chargers for the 5000 series h/helds               £20
DOSIMETERS (personal radiation detectors) fits in pocket like a pen 4 for       £10
Chargers for above units run on 1 ‘D’ cell new, boxed £6 or if ordered with above               £15
REDIFON R551 AERIAL FILTER UNITS AS NEW               £18
Pye Reporters MF6am lowband am supplied with crystals for 70.26MHz and alignment
information with mic but no speakers               £30
PYE/PHILIPS uhf PFX synthesised hand helds supplied with used ni-cad and helical ant
supplied with mod. Info for 70cms.               £25
PYE MX294 (HI-BAND) 12V SYNTHESISED MOBILES 16/32 CHANNEL SUPPLIED
WITH ALIGNMENT INFO AND EPROM SUPPLIER               £35

OPEN MON-FRI 9.30-5.30 WEDS 9.30-1 SAT 10.00-5.
Ring to check availability before making a long journey to visit.

All prices include VAT and UK mainland carriage. Send S.A.E for our current lists
Always worth giving us a ring for your particular requirements as we have many one-offs.

G.W.M. RADIO  LTD
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R&D Instro met Ltd
Percy Avenue, Kingsgate,
Broadstairs, Kent CT10 3LB

Tel. (01843) 866662 Fax. (01843) 866663

www.weathermonitoring.com

WIRELESS AND ELECTRONIC SURPLUS

Dept (RC) CHEVET SUPPLIES LTD
157 Dickson Road, BLACKPOOL FY1 2EU
Tel: (01253) 751858. Fax: (01253) 302979.

E-mail: chevet@globalnet.co.uk TELEPHONE ORDERS ACCEPTED.

FLUKE HANDHELD DIGIT AL MULTIMETER MODEL  8024B Cancelled export order.
Brand new and boxed but with original purchasing organisations small identifying mark on case.
With test leads and handbook £47.50. P&P £6.50.
A DIGIT AL HANDHELD LCR METER  Measuring inductance, capacitance, resistance. LCD
display. Range 2MH to 20H inductance. 2000pf to 200uf capacitance. 200ohm to 20megohm
resistance. Brand new with test leads and manual. £44.00. P&P £3.50.
VALVE BASES Octal B7G B9A. All 5 for £2.50.
HIGH VOLTAGE CAPACIT ORS 0.1 1000v.wkg.mixed dielectric axial. .05 600v.wkg axial.
0.68 800v.wkg myler dipped axial. All 5 for £3.00.
HIGH VOLTAGE ELECTROL YTICS  10uf 400v.wkg axial. 22uf 250v.wkg axial. 47uf 385v.wkg
radial. 68uf 450v.wkg radial. All 5 for £2.50
VINT AGE CARBON ONE WATT RESISTORS Useful values. Pack of 50 £3.00.
1/4 WATT METAL/CARBON FILM RESIST ORS 250 for £1.00.
500K LOG POTS WITH DPDT SWITCH 2 for £4.50
1 MEG LOG POTS WITH DPDT SWITCH 2 for £4.50.
TUNING CAPS 150pf. Upright mounting air spaced suitable for low pow TX. £3.50 each. 4 for
£10.00.
EX REUTERS DIGITAL SATELLITE SET  TOP RECEIVERS Suitable if authorised for weather
maps and low res pictures. Otherwise sold for experimental purposes.  950-1460 mc/s/. Needs
dish and LNB. With manual. Used in good condition. £22.50. Brand new and boxed £30.
Carriage £9.50.
OC42 VINT AGE TRANSISTORS Military spec. Individually wrapped. 10 for £2.50.
VALVE DATA BOOKS
POWER VACUUM TUBES HANDBOOK  by J.C Whittaker. Pub. 1999. This is the most com-
prehensive work we have sen on R.F. and Microwave power tubes including Klystrons and
Magnetrons. 710 pages. Published at nearly £50. Our price £25.00. Carriage £6.50 (heavy).
MULLARD VALVE DATA AND EQUIVALENTS HANDBOOK  Over 300 pages.
Data, base connections, characteristics, operating conditions etc. Facsimile reprint. £16.50.
P&P £2.25.
BRIMAR RADIO VALVE MANUALS  A 2 vol set. 90 pages each giving data and detailed
specifications and some characteristics for valves of the 1950’s era. Based on Brimar valve
manual No.4. Facsimile reprint. The set £11.50.

P&P £2 under £10.00. Over Free unless otherwise stated.

Interested in vintage wireless or miltary radio?
Why not subscribe to The Vintage Wireless Trader. Published approx every ten weeks. Contains 100s of
out of print old and collectable wireless books, magazines, ephemera, vintage communication and domestic
receivers, government surplus miltary equipment, valves and components etc. at affordable prices as well as
subscribers wants and sales. Send £5 for the next 4 issues.

Für unsere neue englischsprachige, monatliche Fachzeitschrift für Hf-

und Mikrowellentechnik

(kein Amateurfunk!), die kostenlos an qualifizierte Leser europaweit
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FOR A RADIO ENTHUSIAST TO JOIN OUR TEAM

You should ideally live within 20 miles of
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IAN WHITE, G3SEK

E-mail: g3sek@ifwtech.com
Web site: www.ifwtech.com/g3sek

52, Abingdon Road, Drayton, Abingdon, OX14 4HP

PA OUTPUT IMPEDANCE?
WHAT HAPPENS TO reflected power
from my feedline? Is it absorbed in the
output impedance of my transmitter, caus-
ing heating?
IN THE SIMPLEST possible terms... that
isn’t the best question to ask. It has been
the subject of a long-running controversy
that seems doomed never to be resolved in
a way that everyone can understand and
agree. When this happens, it generally
means that the fault lies not so much in
either viewpoint, but in the question itself.

Let’s slice the problem cleanly in two. If
you want to know what happens to your
transmitter, first disconnect the antenna!
Much of the difficulty has been caused by
trying to solve two problems at the same
time: the mechanics of reflections and
successive re-reflections in transmission
lines and tuners; and the resulting effects
on the transmitter. Let’s concentrate here
on the transmitter, and leave the transmis-
sion-line topics for another time. Any an-
tenna and feedline will present a certain
load impedance to the transmitter’s output
socket, which is measurable at the plug. If

you replace those measured
(R ± jX) values with a dummy
load constructed from
lumped components - a re-
sistor in series with a ca-
pacitor or inductor - the trans-
mitter has no way of noticing
the substitution. The steady-
state load impedance it sees
is the same. So from now
on, let’s think only about how
the transmitter responds to
various load impedances.

The next step is to under-
stand the difference between
a signal generator and a
transmitter. A signal generator is usually
calibrated in terms of output into a 50Ω
load, and the oscillator inside is followed
by attenuators designed to present a 50Ω
impedance to the outside world. This
means that a signal generator can be
represented by the classic model from
Thévenin’s circuit theorem, Fig 1 : to the
outside world it looks like an ideal zero-
impedance voltage generator in series with
an internal resistance of 50Ω. The output
impedance is always 50Ω regardless of
the power level, or even if the device is
completely switched off [1]. When con-
nected to a 50Ω load, half the power from
the voltage source is dissipated in the
load, and half in the internal impedance,
so the maximum possible efficiency is
50%.

A transmitter is very different - it’s much
more complicated. Regardless of the type
of output device - bipolar transistor, FET
or valve - you can think of that device as a
variable resistance connected between
the DC supply rail and the ground rail.
Controlled by the input signal (RF drive),

the collector/drain/an-
ode voltage can either
be pulled down to-
wards the ground rail
or allowed to rise.
There is also some kind
of impedance-trans-
forming network con-
nected between the
output device and the
RF load. In a valve PA
this network is usually
an L/C tank circuit with
significant loaded Q,
but in an HF solid-state
PA it is more likely to
be a low-Q broadband
ferrite transformer.
Fig 2  shows a com-
mon equivalent circuit
for all of these (practi-
cal power amplifiers
may be ‘shunt-fed’ with
an RF choke and a DC

blocking capacitor but the principle is the
same). To make practical PAs even more
complicated to analyse, the output de-
vices are generally operated in class AB,
B or C, which means there are parts of the
RF cycle when the device is not conduct-
ing at all. However, even when the active
device is cut off (no current), the RF
voltages at the anode/collector/drain and
at the output continue to change because
the impedance-transforming network gives
back energy that has been stored in its
inductors and capacitors. During parts of
the RF cycle when the device is in or close
to cutoff, the network may be able to pull
the anode/collector/drain voltage up above
the supply voltage.

All these complications make the ampli-
fier’s output impedance a very elusive quan-
tity. The voltage and current at the collec-
tor/drain/anode are both varying from mo-
ment to moment throughout the RF cycle.
At best, the output impedance can only be
defined as an ‘effective’ value averaged
over the whole cycle. At worst, you have to
wonder whether the output impedance is
a physically meaningful quantity at all.

What is meaningful is the load imped-
ance into which the output device is oper-
ated. This determines the load line along
which the anode/collector/drain voltage
varies in response to the RF drive. Fig 3
shows a typical set of anode voltage / grid
voltage curves for a valve - similar curves
can also be drawn for bipolar transistors
and FETs. Each sloping line corresponds
to a particular value of anode current, and
the bottom line is for essentially zero an-
ode current - the cutoff condition. Also
shown on Fig 3 is a typical load line O - A.
As the RF drive varies the grid voltage
along the y-axis, the load line shows the
resulting anode voltages and currents. You
can read the instantaneous anode voltage
from the x-axis, and the instantaneous
anode current by interpolating between
the lines. The point O is the zero-signal
DC bias point; once you have chosen this
point, it forms a pivot around which the
load line can rotate. For an anode voltage

Fig 1: (a) A signal generator which includes resistive 50 ΩΩΩΩΩ
attenuators is a good approximation to the classic Thévenin
model, (b), but this model does not  accurately represent a
transmitter power amplifier.

Fig 2: Various kinds of transmitter PA can be represented
as a controlled ‘pull-down’ resistance in series with an
impedance-transforming network.
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If you have new questions, or any comments to add to this month’s column, I’d be very pleased to hear from you by mail or e-
mail. Please remember that I can only answer questions through this column, so they need to be on topics of general interest.

of 3000V, let’s choose an idling current of
about 100mA. This can be achieved with
zero grid bias - check the location of point
O on Fig 3.

The top left-hand end of the load line,
point A, is where we go as the instantane-
ous grid voltage swings positive. The loca-
tion of point A is a matter of engineering
judgment. It depends on the instantane-
ous peak anode current, and on how low
we’re prepared to let the instantaneous
anode voltage swing towards ground. No-
tice how the anode current lines begin to
curve upwards at high currents and low
voltages - this is the area of ‘flat-topping’
and distortion which we want to avoid in a
linear amplifier.

The slope of the load line represents the
load impedance, R

L
, presented to the out-

put device. Read that again carefully. I
didn’t say “the impedance of the output
device”  - I said the impedance presented
to it by the outside world.

OA

AO
L II

VV
R

−
−= .

Having decided where points O and A
should be, we can calculate R

L
 and design

the output transformation network accord-
ingly. In Fig 3:

Ω=
−
−= 3375

1.09.0
3003000

RL .

  We design the output transformation
network so that when it is terminated in
50Ω, the impedance it presents to the
output device is R

L
 [2].

Notice what happens on the negative
swings of grid voltage. These are equal to
the positive swings, but they extend the
load line downwards and to the right of
point O. In class AB, B or C operation,
some or all of this negative swing is into
territory where anode current is practically
zero - the valve is cut off. Meanwhile, the
anode voltage continues to swing higher,
using the energy that was stored in the

impedance-trans-
forming network in
the parts of the cy-
cle when the valve
was active. This is
often known as the
flywheel effect.
While the valve re-
mains cut-off, the
anode voltage can
easily swing above
the DC supply volt-
age. The valve only
starts to pull its an-
ode downwards
again after the grid
voltage has com-
pleted its negative swing and is coming
back positive.

As I said, the locations of point O and
particularly point A  are matters of engi-
neering judgment. Fig 4  summarises
the various competing aspects of per-
formance, all of which need to be taken
into account and a suitable balance found
[3]. The device manufacturer’s recom-
mendations take account of the param-
eters that must not be exceeded to avoid
damaging the device, but they also re-
flect the manufacturer’s own judgment
of the balance between the competing
factors shown in Fig 4. Your judgment
may be different. For example, if you
give a higher priority to avoiding distor-
tion, you would avoid excessive drive
which would push point A  too far to the
left, and you would also want the load
line to be less steep - otherwise known
as ‘heavier loading’. This is the origin of
the saying that for improved linearity you
should find the setting that gives maxi-
mum achievable RF output, and then
increase the loading a little. What you’re
actually doing is moving point A  down-
wards, away from the non-linear region
where the anode current lines start to
curve significantly. With a valve PA you
usually have a variable loading control,
but with a solid-state PA you have to rely
on a fixed choice of transformer turns
ratio.

For any given valve and load line you
can then predict what the power output
and efficiency will be [3, 4, 5] although
those techniques are beyond the scope
of this short article.

As you can see, I’ve strayed quite a long
way from the original question about the
amplifier’s output impedance - and that
really is my whole point. You can design a
power amplifier, and understand very well
how it operates, without thinking about its
output impedance at all (except in a few

WWW.
KD9JQ’s grounded-grid triode software

http://sites.netscape.net/kd9jq/
hamradio/kd9jq.html

The ‘In Practice’ web site contains links to all
pages mentioned in this column, as well as
a cumulative index and links to component
suppliers etc.

Fig 3: Typical load line for a valve. Other PA devices have equivalent
voltage/current characteristics.

special cases that are not relevant to ama-
teur radio). If you wish to know what effect
a varying or mismatched antenna imped-
ance will have on your transmitter, I hope
you can now see that “What happens to the
reflected power?” and “Is it absorbed in the
output impedance of the amplifier?” are not
the most useful questions to ask. Changes
in antenna impedance will indeed affect the
power output and efficiency, but not in any
way that could easily be described as ‘what
happens to reflected power’.

NOTES AND REFERENCES
[1] The 50Ω source impedance becomes

less and less valid as the amount of in-
line attenuation is reduced, and with
no attenuation it behaves like a ‘trans-
mitter’ output.

[2] A network designed to transform 50Ω
to a desired value of load impedance
R

L
 will also transform that same value

of RL to 50Ω. Unfortunately, this has
led some people to believe that the
output impedance of the PA device
actually is RL - but this is a fallacy.

[3] Single Sideband Principles and Cir-
cuits, by E W Pappenfus,  W B Bruene
and E O Schoenike. First edition,
McGraw-Hill, 1964.

[4] Radio Engineering, by F E Terman.
McGraw-Hill, 1932 -.

[5] KD9JQ has written a very useful pro-
gram for grounded-grid triodes which
predicts the operating conditions from
the characteristic curves and the load
line - see ‘WWW’ below. ♦

Fig 4: Effects of moving ends  O and A of a load
line [3].
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NORMAN FITCH, G3FPK
40 Eskdale Gardens,
Purley, Surrey CR8 1EZ.
E-mail: g3fpk@compuserve.com

YOU THOUGHT that last
month was good? Well,
propagation in the past

four weeks has been a column-
ist’s dream, with a superb
Leonids meteor shower, auro-
ral and tropospheric openings
and on 50MHz winter Sporadic
E and world-wide F2 events to
die for!

All times are in UTC, ODX
indicates best DX and QTHR
signifies that the operator’s ad-
dress is in the current RSGB
Yearbook. An asterisk (*) after a
callsign denotes a CW contact,
(NN), (TS) etc refers to the post-
code area and (KO04), for ex-
ample, is the Maidenhead grid.

GEOMAGNETIC AND
SOLAR ACTIVITY
IN THE 27-day period to 3 De-
cember there were 24 days
when the middle latitude A-in-
dex at Fredericksburg was
‘quiet’, ie 10 or less. It was 11 on
7 and 23 November and the only
really disturbed day was the 24th
when it reached a ‘storm’ value
of 76 and a K-index of 8.

The 10.7cm radio flux re-
mained high throughout, peak-
ing at 271 units on 9 November.
The minimum was 170 on the
25th giving a daily average of
211.7. The SESC sunspot count
peaked at 258 on 10 November
with a minimum of 102 on the
25th, which averaged out at 187
per day. 37 new sunspot re-
gions were recorded. Thanks to
Neil Clarke, G0CAS, for the copy
of the October issue of Sunmag
and I acknowledge receipt of the
September edition of The Six
and Ten Report, an activity of
the RSGB Propagation Studies
Committee (PSC) - see the list
for website details.

MOONBOUNCE
ACCORDING TO the Decem-
ber issue of the 432 and Above
EME Newsletter, conditions dur-
ing the second leg of the ARRL

International EME Contest over
the 10/11 November weekend
last year were mediocre to poor
on 70cm but generally good on
23cm. Preliminary data on 70cm
indicate that DL9KR could be on
top spot with 106x36, while
OH2PO (104x34) was second.
N2IQ (110x32) who made more
QSOs but with a lower multiplier
came third. DJ5NV, DF3RU,
DL7APV and VK3UM also did
well. On 23cm it was a close
race between OE9XXI (80x33)
and Howard Ling, G4CCH
(77x34). Other high scorers
were HB9Q and HB9BBD.

Peter Blair, G3LTF (IO91),

found it hard work on 70cm in
the contest with Faraday chang-
ing very quickly at times. He lost
about two hours at moonrise
due to tree blockage and worked
just six stations in three hours
on the 11th. On 23cm on the
10th he completed with 20 sta-
tions and with seven more the
next day. His final scores over
the two legs were 2m 2x2, 70cm
38x25, 23cm 56x28 and 13cm
5x5 for a total of 606,000 points.

It seems that Ian White,
G3SEK (IO91), might soon run
into RFI problems due to new
houses built just 30ft from his
antennas. He says, “That’s

goodbye to my moonrise win-
dow.” He is considering taking
down his 12-Yagi array for 70cm
and installing a 10ft dish for
23cm. He was QRV on 70cm on
10 November from 0700 and
worked about 25 stations in
highly unstable conditions.

Roy Reed, G3ZIG (JO02), was
QRV on 2m in both legs of the
contest and completed 99
QSOs in the first leg in good
conditions. In less favourable
conditions in the second ses-
sion he added another 31 sta-
tions for a total of 130 with 38
multipliers. The event produced
another 22 initials. He is now

AFTER SEVERAL YEARS of the ‘experts’ predicting a
Leonids storm, the 2001 shower was the best MS event for
years. Although not a patch on the fabulous storm of 1966,
when the zenithal hourly rate (ZHR) was a phenomenal
100,000, preliminary data suggest rates up to 8000, de-
pending upon the location. In practice, this meant that the
E-layer was continuously ionised for a long period in the
morning of 18 November resulting in propagation very
similar to an extensive Es opening.

On 2m in the 0400 - 1100 period Claudio Maracci,
I4XCC (JN63GV), completed 143 SSB QSOs with 138
different stations in DL, EA, EI, ES, EW, F, G, GI, GM, GW,
LA, LY, LZ, OH, ON, OZ, PA, SM, SP, RX, YO and UT. ODX
was OH8K (KP23IA) at 2268km and six other contacts
were over 2000km.

Ian McCabe, G0FYD (FY), worked about 15 stations in
the 0500 - 1100 period and SP7EXY (KO00) and TK5EP
(JN41) were new grids. His station comprises a TS-2000,
running 100W to a 9-ele Yagi on a 17ft boom. Philip Town,
G0ISW (IO84), found the band wide open to the Balkans,
France and Italy so he made SSB QSOs with S57EA
(JN76), I4XCC and F6FHP (IN94). He runs an FT-847 to a
log-periodic antenna on a 10m mast.

In the 0147 - 1105 period Matthew Cabban, G0XDI
(WD), completed 76 SSB QSOs and from 2325 through
0241 on the 19th another six. Three new countries and 15
new grids were the result of this
effort. Contacts over 2000km were
OH4EA (KP32), RX1AS (KO59) ODX
at 2121km, OH8NXE (KP25) and
RU1AA (KP40). The shower seemed
to peak between 0600 and 0800.

Between 0447 and 1126 David
Butler, G4ASR (IO81), made 81 SSB
QSOs with stations in 17 countries,
DL, EA, F, HA, I, LA, LY, OE, OK, OM,
S5, SM, T9, TK, US, YU and 9A. ODX
was US5WU (KO20DI) at 1900km
and reflections were best in the 0700
- 1000 period. He kept well away
from 144.200MHz, CW and WSJT.
He runs a TS-790E, Henry ampli-
fier, 0.3dB preamp and 18-ele
DL6WU Yagi.

Martyn Jones, G4TIF (CV), was
amazed to hear so many strong DX
signals spread all over the SSB
section of the 2m band. Many reflec-
tions were over a minute long. His
most memorable contacts were with

S57O (JN86), when there was time to exchange contest
data, and at 1103 when he worked RU1AA (KP40) at over
2000km for a new country and grid.

David Hilton-Jones, G4YTL (MK), asks when were the
standard Region 1 MS reporting procedures for SSB aban-
doned? ‘59’ reports were heard, which means a burst
lasting over two minutes. John Lemay, G4ZTR (CO), agrees
with David’s comment but says he wasn’t going to hang
around long enough to decide if he could give such a report!
I think that some operators, perhaps new to MS, didn’t really
appreciate it was an intense meteor shower, as it sounded
more like an Es opening.

John made 53 random QSOs on SSB between 0650
and 1030. RX1AS, SM1A, I4YNO, HA0MK, US5WU and
LY2BIL, from whom he hopes to get QSLs, provided new
grids and distances. However, he didn’t hear one locator
exchanged. He writes, “Working DX in the Leonids was like
waiting for a bus - nothing happened for a few minutes then
three or four stations called at once.” He uses a 3CX800 PA,
MGF1302 preamp and a 12-ele M2 Yagi.

Going back to the Perseids last August, G0RUZ com-
pleted 23 SSB QSOs during the peak, the most notable
being with SV/DL9AN (KM09AK) on random at 2273km.
Conrad was astonished to hear him, let alone work him on
random, when long distance skeds were disappointing.
Only five QSOs were over 1800km.

METEOR SCATTER: THE LEONIDS

Photo copyright John Pane, AF3B, and reproduced
with permission (http://leonids.johnpane.com)

John Pane, AF3B, took this photograph during the Leonids meteor storm on
18 November from Laurel Mountain State Park near Ligonier, Pennsylvania.
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using a ‘Suffolk’ converter - the
G4DDK design in the VHF/UHF
DX Book (available from the
RSGB Book Shop) - with a
W5UN/VE7BQH MGF1302 pre-
amp, both at the masthead.

G4CCH (IO93) worked two
more initials on 23cm by the end
of the contest, these being
GM4ISM* and W4OP* taking
Howard to 164. At 0325 on the
11th he completed with
VK5MC*, 12 years since their
last QSO, and his final score
was 261,800 points. His PA uses
six 2C39A water-cooled valves
feeding a 5.4m dish antenna with
a 0.31dB noise figure preamp.

Mark Hughes, GM4ISM
(IO85), is now QRV on 23cm
running 125W to a 2.4m dish
with 0.75dB preamp. In the con-
test he completed on CW with
G4CCH, HB9BBD, OZ4MM and
K5JL to bring his initials total to
six. He thinks all these QSOs
were ‘firsts’ from Scotland on
23cm. Any challengers?

Stuart Jones, GW3XYW
(IO71), was QRV on 23cm in
both legs of the contest and
ended with 41 QSOs and 20
multipliers for a total of 82,000
points. He was also on in the
previous sked weekend and on
3 November worked JA6AHB,
IK2MMB, HB9SV, G4CCH and
Graham Daubney, F/G8MBI.
Graham was still running only
50W to a 4m dish in JN04 and, in
the contest worked only on ran-
dom for a few hours each day.
During the two legs he copied
71 different stations but his
score for the event was 27x15.

The best lunar weekend for
February will be 23/24 when
London latitude stations will have
31.8 hours of Moon time. The
declination reaches a maximum
of +24.43º falling to +22.59º at
the end. The 144/432MHz sky
temperature range is 542/42K
to 248/18K and the signal deg-
radation, referred to perigee,
varies from -0.67dB to -0.29dB.
The Sun offset at Saturday mid-
night is +133º.

Sincere apologies to Conrad
Farlow, G0RUZ, who wrote way
back in last September and who
is QRV on 2m EME. He oper-
ates from the same location as
the North Wakefield Radio Club,
GX4NOK (IO93), which is about
10 miles north of his home, and

has continuous access to the
site. He writes, “It is an extremely
successful and vibrant club and
the other members have been
very accommodating and made
it possible for me to operate”.

He uses a home-built valve
PA feeding four home-built,
cross-polarised DJ9BV Opt2
Yagis at 60ft AGL. The preamp
is an MGF1802 cavity design
followed by a 4-pole band-pass
filter to deal with pager QRM
from a site two miles away. He
has been using SM5BSZ’s Linrad
software - more of that later -
which he finds excellent for weak
signal detection. He completed
86 QSOs in the ARRL Contest
with 37 multipliers.

BAND REPORTS
50MHz
G0ISW sets the tone with, “What
a month! F2 propagation daily all
over the place.” On 30 October
Philip reports that VU2ZAP
(MK82TE) was spotted on the
DXCluster working Gs for five
hours non-stop. By 1324 he was
in ‘ragchew mode’ and went
QRT, so he missed him. DX
worked on SSB in the 29 October
to 17 November period included
OD5/OK1MU (KM73), 4Z5AO
(KM72), 9G5AN (IJ95), VE1YX
(FN74), WA1ECF (FN41),
W3EP (FN31), VE2DFO (FN25),
K3KYR (FN24) and 5B4FL
(KM64). He runs 50W to a log
periodic antenna.

G0RUZ has been working lots
of DX and at 17 November had
159 DXCC countries in the log.
Derek Gilbert, G0NFA (GU), re-
ports that UX0FF is not in Asiatic
Russia although some callbooks
suggest he is. His QRA is Nikolay

Lavreka, PO Box 3, Izmail,
68000, Ukraine.

Welcome to Dave Gynn,
G3SBP (PL), located on the
Devon/Cornwall border. He is
ex-VS6VU and 8Q7BN and runs
300W to a 4-ele Quad at 50ft
AGL. At 0833 on 30 October he
worked VU2ZAP, quickly fol-
lowed by 9G5AN, D44TD,
D44TC, UN5PR, J28FF,
E30NA, HP2CWB, YS1RR,
TI5KD, TI5BX and WA4NJP at
1408 when the band faded out.
Next day brought XW0X and on
4 November from 1630 he con-
tacted 45 US stations in 17
states from Maine to California.
After the W6 opening he was
called by XE2EED. From 10-16
November he added another
131 US stations and now has
31 states worked.

Bryn Llewellyn, G4DEZ
(JO03), chalked up his 400th
grid with UN6P (MO60LC) on
3 December. Recent F2 DX
includes HC, HC8, VR2, XE and
XW. Clive Davies, G4FVP (DL),
comments how northerly the F2

propagation is reaching, citing
the QSO between EA7KW and
JX7DFA in the morning of
12 November.

Since 29 October G4TIF has
worked 18 more grids and eight
new countries - E3, PY0, UN,
VR2, VU, XE, YS and 9G on
SSB. Pete Weller, GM3XOQ
(AB), is QRV again after a few
years absence. Between 8 and
15 November he worked 33 Ws
and VEs in EN and FN fields. On
the 17th he contacted JY9NX
(KM71) and 4X1RF (KM72),
while the 19th brought HP2CWB,
HP1AC and HC8N (EI59), all
worked with just 15W to a 2-ele

Yagi at 20ft AGL.
Jim Rabbitts, GM8LFB (IO88),

lists new countries worked as
OD5UT, 5B4AZ, 4X6ON,
9G5AN, VU2ZAP, VK8TM - nice
one Jim - LY2SA, N1RZ, VE1YX,
OY9JD, UN6P, OH0JFP,
JX7DFA and EA8/DJ1OJ . Au-
roras on 6 and 24 November,
plus an auroral-E event to Scan-
dinavia on the 19th filled in some
gaps on the European map.
There was a short Es opening to
Spain on the 27th and to
OH3BHL (KP10) and SM5CZK
(JO89) next day. He runs just
10W from an FT-736R to a
3-ele Yagi.

As usual, Jamie Ashford,
GW7SMV (NP), has been work-
ing the good DX throughout No-
vember starting on the 7th with
HZ1MD (LL34) for a possible
first GW - HZ? Next day brought
ET3VFC (KJ99), VE2DIV (FN35)
and N1RZ* (FN44). In a North
American opening on the 11th
he contacted 28 stations in FM
and FN fields. On the 12th
VR2XMT was a new DXCC coun-
try, followed by VR2ZXP, VR2IL
and VR2LC, BG7OH, another new
country, all in OL72. Nine stations
in FN field were worked in the
afternoon.

The 13th - 15th period saw
more QSOs with stations in FM,
FN and GN fields, one of the
best contacts being with VY0HL
(FP53) on Baffin Island, which
sounds quite rare. The 16th was
very productive with VP5/K5CM
(FL41), TI5KD (EJ79), YS1RR
(EK53) and XE1KK (EK09) all
new countries. Other DX in-
cluded UN5PR (MO60), WP4G,
KP4EIT, TI5BX (EK70) and lots
more Ws in EL98, EM75, 86 and
88, etc, 43 QSOs in all.

On the 19th Jamie worked
W6JKV/5 (EM10), W3XO/5
(EM00) and KW5USA (EL09),
next day bringing N4HGZ (FM14)
and HC2FG (FI07). On the 24th
K2KW/6Y5 (FK18) was another
new country, then W4OV (EL96),
WA4LOX (EL87), ZF1DC and
K2RTH (EL95). Up popped
OA4DJW (FH17) for yet another
new country on the 27th. 9G5FH*
(IJ95) was contacted on the 29th
and on the 30th he worked six
Ws in FN and GN fields.

Robin Burrows-Ellis, M1DUD
(IP), is a QRP station running
just 2W. Nevertheless he has

Photo copyright John Pane, AF3B, and reproduced with permission

Another of the excellent series of photographs taken by John Pane, AF3B, of
the Leonids meteor storm on 18 November. More pictures can be seen on his
website at http://leonids.johnpane.com
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worked some remarkable DX.
On 30 October he worked
EH6TC (JM08) for a new grid
and next day S57AC, E30NA -
ODX so far at 5250km and his
first station outside Europe.
From the island of Fyn (JO45)
on 2 November, while giving a
demonstration of QRP opera-
tion to his host Lars, OZ4CQ,
using 10W he contacted XW0X.
Back home, at 1500 on 17 No-
vember the band “erupted like a
volcano” and was full of North
Americans. He called lots of them
without success until around
1600 when he worked VE1YX
(FN74) on 50.300MHz bringing
his grids total to 196, not bad for
a very QRP station.

Ted Collins, G4UPS (EX),
November report runs to six A4
pages. In his ‘Information’ sec-
tion he writes, “The openings
during November have been a
great improvement over the past
couple of years. I have never
noted so many US and Cana-
dian beacons on 6m before, and
on several days the activity was
spread over the spectrum from
50.075 to 50.240MHz.” He men-
tions the confusion with the US

callsigns with newcom-
ers to the hobby not real-
ising that AA6TT and
W0MHK weren’t in Cali-
fornia and the mid-West
respectively, but are on
the East Coast.

He reports that in an
e-mail of 13 November
Charlie, VR2XMT (OL72),
said he had worked over
60 Gs the previous day.
Direct QSLs should be
sent to Mr Charlie C M Ho,
PO Box 80424, Cheung
Sha Wanpo, Hong Kong,
China. VR2KW’s route is
Mr Kai Hung Wong, PO Box
438, Tsuen Wan Post
Office, Hong Kong, China.

A daily summary of what
Ted heard/worked in No-
vember will give the broad
picture. 6th; an aurora 1728
- 1815, with G, GI, GM,
GW and PA stations.
7th; East Coast Ws
1336 - 1505. 9th; 9V and
9M6 working into IO70
and 91 and from 1359 a
20-minute opening to East
Coast W. 10th; 9V1UV
working all over Europe

until 0910 but only S4 at G4UPS
and from 1319 - 1530 Ws were
working mainly into Scandinavia.

11th; Ws and VEs in FM and
FN fields from 1217 until a dra-
matic fade-out at 1445 - he looked
to see if someone had discon-
nected his antenna. 12th;from
1118, QSOs with VR2KW* and
VR2XMT and from 1222 - 1409
Ws and VEs in FN field. 13th; Es
to SP until 1000, then 1255 - 1435
Ws and VEs in EN and FN fields.
14th; from 1200 VEs and Ws
working northern stations giving
strong reports. At 1543 he copied
beacon VE8BY (FP53) at S6 for
the first time ever and at 1558 he
contacted K5AM* (DM62) in New
Mexico.

15th; Ws and VEs in FN field
from 1218, W9GT* (EN71)
worked at 1416. At 1625 K0EU
(DM79) in Colorado was calling
a DL2. 16th; UN5PR (MO60)
worked for a new grid and field.
1242 - 1725 big opening to EM,
FM and FN fields. XE1KK (EK09)
worked at 1539 for DXCC coun-
try 173. 17th; 1433 - 1734 Ws
and VEs in FN field and at 1731
W6XI (DM42) worked for a new
grid, followed by K7JE (DM33)

and W7USA (DM43), another
new grid and all in Arizona.

Ted completed QSOs with
Europeans during the Leonids
shower in the morning of the
18th then at 0843 he worked
XV3AA (OK45) for country
number 174. From switch-on at
1445 to 1640 there were W1-4
stations with XE1KK heard
again. 19th; more North Ameri-
cans 1248 - 1700 in FN field and
QSOs with K8ZES (FN02),
W9ZR* (EN80), K5TR* (EM00),
W9JN* (EN54), W6JKV/5*
(EM10) for a new grid, W3XO/5
(EM00), KE6USA (EL09) for a
new Texan grid, K9HMB, K0FF*
(EM49) in Missouri for a new
state and grid and N5WS*
(EL09).

More East Coast Ws and VEs
on the 20th 1345 - 1710. From
1250 on the 22nd mostly the
same till 1632 when W7CI*
(DM41) was worked. 23rd; weak
Ws 1430 - 1600. 27th; from 0935
Es to LY, SP and YL till 1212 and
at 1335 OA4DJW peaked to
S5.29th; 1333 - 1640 another
opening to East Coast North
America. 30th; same time frame
and areas heard/worked.
70MHz
John Desmond, EI7GL, reports
that Dave Court, EI3IO
(IO63WF), worked 5B/G1JJE
(KM64ES) on 29 July 2001 at
1149. The claimed QRB is
3646km but the definitive G4JNT
Distbear program came up with
3634km. Anyway, it exceeds the
1981 record achieved by
GW4ASR/P and 5B4AZ by a
decent margin and is a new
world record for the 4m band.
Dave used 50W to a 4-ele Yagi
70ft AGL and the Cyprus station
was running 20W to a dipole.
Congratulations both.
144MHz
Derek Hilleard, G4CQM (PL),
enjoyed the good tropo on
2 November and worked many
stations in JO21, 31, 32, 42, 43,
45, 51, 54, 55 and 65. G4TIF was
also QRV that day and Martyn’s
best DX on SSB were OK1DTC

LOCATOR SQUARES TABLE
Starting date: 1-1-1979

Callsign 50 70 144 430 1296 Total
G4YTL - 53 524 111 - 688
G1SWH 350 42 240 81 30 743
G3XDY - 34 251 175 123 583
G8TOK 351 32 135 56 29 603
G3FIJ 268 29 107 50 23 477
G4TIF 509 28 235 112 - 884
G0JHC 940 26 48 4 - 1018
G4OUT - 23 107 - - 130
G3IMV 744 20 616 125 53 1558
G4FUJ 68 18 23 5 5 119
G0EVT 506 14 309 77 16 922
G4DEZ 400 14 86 21 8 529
GU6AJE 338 13 32 - - 383
G4ZHI 86 10 256 32 - 384
GJ4ICD 780 1 267 121 79 1248
G0FYD 609 1 283 20 - 913
G0ISW 215 1 85 22 - 323
M1DUD 196 1 31 1 - 229
GW7SMV 606 - 205 - - 811
GW6VZW 488 - 146 6 - 640
G0XDI 228 - 254 67 - 549
G7CLY 244 - 248 16 - 508
G8HGN 270 - 163 58 - 491
G6TTL 220 - 133 90 27 470
G7KHF 434 - - - - 434
G1UGH 280 - 130 17 - 427
MM5AJN 316 - 76 32 - 424
G4OBK 318 - 57 - - 375
G1EFL 230 - 67 2 - 299
GM4VVX 186 - 100 - - 286
G3FPK 30 - 246 - - 276
GW3EJR 260 - - - - 260
G4APJ 168 - 44 22 - 234
GM6MEN 166 - - - - 166
M5PLY 120 - - - - 120
M1DRK 113 - - - - 113
EA7IT - - 102 - - 102
No satellite, repeater or packet radio QSOs. If
no updates received for a year entries will be
deleted. Next deadline is 12 February. Band of
the month 70MHz.

and OK2KKW in JO60. Bob
Harrison, G8HGN (CM), was
QRV in the RSGB AFS Contest
on 2 December and made 74
QSOs with stations in seven
countries and 29 grids for a
claimed score of 20,022 points.
Five QSOs were over 600km
and ODX was DK1FG (JN59) at
789km. GW7SMV was QRV in
an aurora on 24 November and
Jamie made 20 contacts with
DL, EI, G, PA and SP stations.
Best DX, all on SSB, were
DL5WG (JO52), EI3EBB (IO54)
and SP1FPG (JO73).
430MHz AND UP
John Quarmby, G3XDY (IP), was
QRV on 70cm in the 3 Novem-
ber tropo lift and his best DX
was LY2BAW* (KO25) at
1589km followed by LY2SA
(KO14). The former is his ODX
on tropo on the band. Other no-
table QSOs were with SP2OFW
(JO93), SP3JMZ (JO82),
OK1VMS and OK1AIY/P (JO70),
OK1DFC (JO60), SP9CP and
SP9EWU (JO98). G4CQM has
a website concerning 23cm
Yagis with a link to his other site
- see the list.

SOFTWARE
IN THE MOONBOUNCE sec-
tion I referred to SM5BSZ’s
Linrad (LINux RADio) software.
Leif is still developing Linrad,
which is primarily designed for
2m weak signal mode for those
running the Linux operating sys-
tem. There is no room to go into
detail here but he suggests you
look at the Nitehawk and G7RAU
websites. The program can be
downloaded from either of the
two last sites in the WWW list.

DEADLINES
A VERY FULL month and, even
with three pages, I’ve had to
omit the Publications section.
The April deadline is 12 Febru-
ary  and the May date, when we
start the Annual Table again, is
12 March . My CompuServe ID
is g3fpk and the telephone an-
swering/fax machine is on
020 8763 9457.                                     ♦

WWW.WWW.WWW.WWW.WWW.
G0HGA 2m CW http://www.qsl.net/g0hga/2mCW.htm (correction to January)
G0CAS (SunMag) http://www.g0cas.demon.co.uk
PSC http://www.keele.ac.uk/depts/por/psc.htm
G4CQM (23cm Yagis) http://www.btinternet.com/~g4cqm
Leonids  (AF3B) http://leonids.johnpane.com
Linrad http://nitehawk.com/sm5bsz/linuxdsp/blanker/leonids.htm
Demonstrations http://www.g7rau.co.uk/sm5bsz/linuxdsp/blanker/leonids.htm
Linux http://nitehawk.com/sm5bsz/linuxdsp/linrad.htm
Download http://www.g7rau.co.uk/sm5bsz/linuxdsp/linrad.htm
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BOB TREACHER, BRS32525
93 Elibank Road, Eltham, SE9 1QJ.
E-Mail: brs32525@compuserve.com

DAVID BORNE, G4CYW,
the RSGB QSL Bureau
sub-manager for SWLs,

was prompted to contact me
as, in a recent batch of SWL
cards that were sent to him for
distribution, he received quite a
few that were returned from GB
stations stamped “Not Re-
quired”. In addition, there were a
number of cards that had obvi-
ously not reached their destina-
tion because the organiser of
the special event station had
clearly failed to deposit enve-
lopes with the respective Soci-
ety special event QSL Manager.

For each special event sta-
tion, the organiser should nomi-
nate a QSL manager who should
ensure that SASEs are depos-
ited with the correct RSGB spe-
cial event QSL bureau manager
[Michael Evans, MW0CNA, for
GBxAAA-GBxMZZ stations, or
Graham Ridgeway, G8UYD, for
GBxNAA- GBxZZZ stations - Ed].
I am unhappy at GB stations
indicating that they do not “re-
quire” SWL cards. I accept that
the reports may not be particu-
larly useful - especially if they
report on QSOs made on 7MHz
when the special event station
has worked a couple of hundred
stations around Britain during
the event. However, if the event
was a ‘special’ event, SWLs
should not be precluded from
sharing in it. If special QSL cards
are printed, organisers should
always assume that they are go-
ing to receive 20 SWL reports,
and should plan to have a suffi-
cient number printed to cater for
licensed and SWL requests.

CQ 160m
JUST IN TIME for this year’s CQ
160 metre contests come the
2000 results. As 160 metre DX
conditions are at their best at the

bottom of the solar cycle, it is not
too surprising to find a low entry
for both the SSB and CW sec-
tions of this contest. As an exer-
cise for adding new European
countries to your ‘all-time’ list, it
was great. Every year, whether
there is good DX activity or not,
the Europeans are out in force –
and some have very potent sig-
nals which makes it relatively
easy for SWLs with modest
topband antennas to pick up
some new ones. Congratula-
tions to the winners. The rules
for this year’s contests appear
in the column this month. I would
not expect too much DX activity,
but, again, the Europeans will
be there to make the contests
interesting. If you take a look at
160 metres during the contests,
send in an entry or a check log to
show that there is still interest.

SWL ACTIVITY
HF AND 6m news this time.
Robert Small, BRS8841, pro-
vides his customary look at the
HF bands, but there are some
interesting additions from David
Whitaker, BRS25429.

Robert was pleased to report
some new ones, especially D44
and A92 on 1.8MHz. On 3.5MHz,
6Y8A was new. Robert consid-
ered that 14MHz had been at its
best early and late in the day. He
supports this with FO/HG9B,
BD8HD/4, T88CC and

FO0DEH, but 21MHz had been
the best band. Robert’s high-
lights were ZL75, BD4RAY,
5N41EAM, FS/AH8DX, XP1AB,
J79AA, XT2DX and 5R8HD. On
24MHz he logged VK9KHE,
VP5VAC and C98MR.

From here, HF conditions have
been quite mixed, especially in
view of the high solar flux num-
bers. There was also an aurora
on 24 November which was great
for 50MHz, but affected other parts
of the spectrum - and it was also
the CQ World Wide CW week-
end. David shared my view about
HF, but he did hear P5/4L4FN for
the first time on 28MHz. Ed has
been doing a great job, especially
with some unsavoury European
behaviour - and that has so far
precluded DXCC entity No 333
appearing in your scribe’s log!
David also reported YA5T
(21MHz), EZ8AQ, J6/G3TBK,
VU3MCV, KG4AS,  and
FS/W2AZK all
on 24MHz,
and 9J2BO
SU1SK and
D44TD on
28MHz.

I mentioned
QSL returns a
few issues
ago. David
has received
a QSL from
AH2E (via
N9AVY) for a

28MHz report going back as far
as 22 March 1981!

There has been some excep-
tional DX on 50MHz again. David
reports several 4X4s, JY5HX
and OD5/OK1MU, and also
caught numerous openings to
W / VE. Simon, RS177448, has
heard 53 QTH Locator squares
in W / VE since early November,
and since 17 November has
heard XE, PY, KP4, 6Y5, YS and
D44 as well as W and VE. I have
added UN and P4 to my all-time
DXCC count on 6m.

Looking forward, Maurizio,
I1-21171, who is also IZ1CRR,
will be one of the T88SI team
who activate Sonsorol Island (a
new island for IOTA) from 9 to
11 February, and there is prom-
ised activity from South Georgia
and the South Shetland Islands
at about the same time. A group
is also planning to activate
Cocos Is (TI9) from 4 to 19 Feb-
ruary - make the most of these
as there are few operations from
these three DXCC entities.

D68C REPORTS GO
ON AND ON . . .
WITH OVER 600 SWL reports
now confirmed, I hope that most
SWLs who sent cards direct to
either myself or Phil, G3SWH,
now have a D68C QSL card. At
the time of penning this article,
cards are beginning to arrive
from the bureau. I am quite sure
that the final number of SWL
reports answered will be over
the 1000 mark – giving the D68C
operation another record – the
most SWL reports received for
any DXpedition! To give you an
idea of the number of cards re-
ceived, this month’s photo
shows the number of cards
waiting to be answered when
the D68C cards arrived from the
printers.                                          ♦

SWL RULES FOR THE 2002 CQ WORLD WIDE 160 METER DX CONTEST
Short Wave Listeners around the world are invited to take part in the 2002 CQ
World Wide 160 meter DX Contests. The objective is to hear as many countries,
US states and Canadian provinces as possible on the 160 metre band.
When: CW:  2200UTC 25 January to 1600UTC 27 January.

SSB:  2200UTC 22 February to 1600UTC 24 February.
Sections: Single and multi-operator sections.
Scoring: Stations from the SWL’s own country count 2 points. Stations from
other countries in the same continent as the SWL count 5 points. Stations from
countries in other continents count 10 points.
Multiplier: Each DXCC country (not W and VE), US state and Canadian
Province heard counts as a multiplier. Countries are those on the current DXCC
list plus additional countries from the WAE list (IT9, GM Shetland Is, etc).
Final Score:  Total points multiplied by the total number of multipliers (DX
countries, states and provinces).
Awards: Certificates of merit will be awarded at the Contest Director’s
discretion.
Logs: Logs should show Date, Time (UTC), station heard, RS(T) report
and country prefix or country abbreviation, USA state or Canadian province
given by station heard, RS(T) report of station heard [no report shall be less than
33(9) and reports are not expected to be 59(9) in every case], station worked,
multiplier, points. Any unmarked duplicate will lose 10 times the logging value.
A multiplier check list must be provided.
Entries: CW Logs must be postmarked no later than 25 February 2002;

SSB logs must be postmarked no later than 25 March 2002.
Entries to CQ160 SWL Contest Director, Bob Treacher, BRS32525,

93 Elibank Road, Eltham, London SE9 1QJ. Please enclose 2 IRC or $1 for a
copy of the results.

CQ 160m SWL Contest Results 2000
SSB

Pos SWL       Stns Mult Score
hrd

1 BRS91529 431 58 121,674
2 BRS31976 261 53 68,688
3 LYR-794 174 40 35,880
4 NL-455 30 16 2,304
5 OE-20272 7 5   175
Checklogs: BRS25429, BRS32525,
RS177448.

CW
1 LYR-794 839 86 400,588
2 DH2URF 310 44 61,644
3 I3-325/VE 120 32 18,976
4 UA3-155-28 42 42 10,500
5 BRS87799 35 27 4,725

Just some of the incoming SWL reports for D68C (see
text).
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Advertisement Index

Next Advertisement Copy Date:
Display advertisement copy date for March 2002

is 1 February 2002

Beam Verlag 45
Castle Electronics 49
Chevet Supplies 53
FDS Graphics 88
G3RCQ 54
G3TUX 21
GWM Radio 53
Hotcan Ltd 74
ICS Electronics Ltd 57
ICOM 15
J Birkett 32
Jaycee Electronics Ltd 21
Klingenfuss Publications 32
Linear Amp 88
Martin Lynch & Sons        8,28,50,51,94
Moonraker 58,59
Nevada 12,13,26,27
Norcall Ltd 53
Quartslab Marketing 21
RD Research 25
R & D Instromet 53
Radio Tech Co. UK 57
Radio World 66,67
RSGB Bookshop 86,87
RSGB Services 65
RSGB Publications 7,20,49,60,65
SGC World 57
SRP Trading 14
Spectrum Communications 54
Telford Electronics 21
Tennamast 32
Tetra Communications Ltd 53
The Postcard Company 21
The Shortwave Shop 32
Vine Antennas 60
Wacral 32
Walford Electronics 32
Waters & Stanton      IFC,3,4,52,68,98,99
Wilson Valves 21
WiNRADiO 96
Yaesu OBC

BLACK CYAN MAGENTA YELLOWBLACK CYAN MAGENTA YELLOW
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