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Kevlines

October issue of PW and starting to think
about what will feature in the November
issue! Such is the life of a magazine editor - the
year seems to fly by. My first issue as editor was
October 2013, so that's 12 years under my belt -
not only does the year fly by, but so do the years!

By the time this issue appears we should
be starting to enjoy the usual enhanced
HF propagation that comes with autumn.
Unfortunately, it looks as though we have seen
the best of this sunspot peak but let’s keep our
fingers crossed for a last gasp during the next
six months or so.

I t's August and here | am preparing the

University radio clubs

1 am shortly due to attend a 55 year reunion at
my university (or Alma Mater as | guess our
American friends would say). | was there from
1970 to 1973 and one of the first things | did

on arriving was to join the radio club. It was a
strong society, with over 70 members, if | recall
correctly, most of them arriving with a Class A
amateur radio licence (i.e. both theory exam and
Morse in those days). Most would have gained
their licence at the age of 16 or thereabouts.
Probably the majority were embarked on a
degree course in physics, engineering or maths,
although that wasn't always the case. The club
also had a permanent station (eventually with

a quad antenna on a Versatower, with our own
shack), paid for out of the Societies Fund, a fund
dedicated to supporting university clubs and
societies.

My experience was by no means unigue.
Back then, most universities offered similar
experiences - a thriving radio club, often with
its own shack (which was great, of course, as
few students had access to a decent station at
home, at their parents’ house).

It was, of course, a time when many of us
built our own gear (Japanese radios were
only just beginning to appear, US equipment
from the likes of Drake and Collins was too
expensive, although there were a handful of UK
manufacturers such as KW making kit that was
affordable for the wealthier students). | also
remember, in my final year at university, that
the club acquired a lot of ex-Pye sets which we
converted for the 2m band so that we could have
aclub net across the town.

Over the years the situation changed. Back
in the 70s, if you had a scientific bent and
were looking for a hobby, amateur radio was
an obvious choice. Butin just a few years we
saw the advent of the home computer and that
became the focus of attention. | recall a guy in

the room opposite me trying to build one from
early TTL chips!

| suspect nowadays that most university radio
clubs have disappeared or are but shadows
of their former selves, much is the pity. Some
have struggled on but most recruitment into
our hobby nowadays comes from other sources
and, in many cases, new amateurs are coming
into the hobby quite a lot laterin life. Not
necessarily a bad thing but it's a shame that we
aren't managing to recruit bight youngsters.
The RSGB and others have tried hard and some
programmes such as Youth on the Air are doing
good work, but the numbers are small compared
with how it was in the past. A pity in my view
but | guess we have to accept that life and the
world move on. The irony is that in some parts
of the world, particularly in southeast Asia, there
continue to be many young men and women
coming into the hobby - is there anything we can
learn from those countries?

U3A and amateur radio

And while talking about universities, we featured
a News item last month about the University of
the Third Age and amateur radio. The item was
submitted by John McDonald G8PJC and I'm
delighted to say John and | subsequently had a
successful QS0 on 40m SSB. As | am a member
of the Wells (Somerset) U3A, the QSO also gave
John another contact towards his target of 35
that he is trying to achieve in recognition of the
35 years of his local U3A group. I have to say, it's
now got me wondering what other organisations,
if any, have an amateur radio arm!

DonField G3XTT
Editor, Practical Wireless Magazine
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News

Newsdesk

Have you got something to tell our readers about? If so, then email practicalwireless@warnersgroup.co.uk

New from Martin Lynch & Sons

The DESHIBOWV-601, A Portable All-Band
Listening Antenna: The DESHIBO WV-601is
designedto help withtoday's urbanjungle of
electrical noise. Suitable for both permanent
installation and portable use and covering an
impressiverange from 0.1t0 999MHz, the WV-
601 opens up almost the entire radio spectrum.
Fromlongwave broadcasts and HF amateur
bandsto shortwave stations, VHF/UHF, and
eventheairband,itgives listeners accessto
signalsthat a conventional antennamight miss.
Becauseit's apassive loop antenna, there'sno
need for power supplies or batteries. Withno
internal amplifiers, the WV-601 avoids the risk
of adding distortion or extranoise —makingita
trueplug-and-play solution.

Constructed fromlightweight aluminium, the
WV-601 is both strong and easy to handle. The
loopcollapses neatly fortransport, making
itideal for SOTA, POTA, or casual listening
sessionsinthe park. It's also an excellent choice
fortemporary setups ortravel, where space and
convenience matter. Despite its compact size,
itconsistently delivers performance beyond
expectations.

Amajor strength of the WV-601 lies inits ability
toreduce the noise floor. Loop antennas are
naturally effective atrejecting localinterference,
and thismodelis noexception — helping you
hearmore of the signals you want, and less of
thenoiseyoudon't.

The WV-601 works seamlessly withmost
popularreceivers. It's also suitable foruse
withtransceivers, makingit a flexible option
formany types of operators. Andin addition to
being a high-performance receiving antenna, the
WV-601 can also handle transmit powerupto 10
watts onthe 2m and 70cm amateur bands.

RigExpert MATCH: The RigExpert MATCHis a
versatile antenna and coax analyser designed to
evolve with your needs. Withits modular design
and user-friendlyinterface, the MATCH offers a
future-proof solution forantenna analysis.

The MATCH analyser begins witharobust base
model covering frequencies from 0.1 to 70MHz.
Thisrangeisideal forHF band enthusiasts,
providing essential measurements such as

SWR, returnloss, and impedance. As your
requirements expand, so can the MATCH:

+ Advanced Licence: Extends frequency
coverage upto230MHz, unlocking advanced
features suitable for VHF applications. « RFE
Licence: Furtherexpands the range to 500 MHz,
cateringto professionals dealing with complex
RF systems.

This upgradeable architecture ensures that you
investonlyinthe capabilities you

need when you need them.

Key Features: Display:4.0incolour TFT

LCD with 480x480 resolution forcleardata
visualisation. - Measurement Modes: * SWR
(single/multiple frequencies) - Return loss
«Impedance (R, X, Z) - Smith chart - Time
Domain Reflectometry (TDR) « Advanced Tools:
+ Coaxloss and characteristicimpedance
measurement + Stub tuner « Length &amp;
velocity factor calculation « 0SL calibration with
10user profiles  LC meter + Connectivity: USB
Type-C forPC/mobile interfaces; integrates
seamlessly with AntScope software. - Battery:
Powered by a2600mAh Li-lon battery, offering
upto 2 hours and 40 minutes of continuous
operation. * Portability: Compact dimensions
(93x207 x 37 mm) and lightweight (341g)
design. * Multilingual Support: Availablein
English, French, German, ltalian, Portuguese,
Spanish, and Ukrainian.

TheRigExpert MATCHis morethan justan
analyser; it's acomprehensive tool for various
RFtasks with: Antenna Tuning: Achieve optimal

performance by precisely tuning antennas
toresonance. * Coax Diagnostics: Identify
faults, measure Coax loss, and determine
characteristicimpedance withadvancedtools.

- Component Testing: Measure capacitance and
inductance of reactive loads, aiding in the design
and troubleshooting of RFcomponents. « Stub
Creation: Design and measure coaxial stubs
with ease, essential for various RF applications.

KC4 4Band Vertical Antenna: For radio
amateurs seeking a high-performance yet
space-efficient antenna solution, the KC4 4Band
Vertical provides an outstanding combination of
simplicity, durability, and multi-band operation.
This antenna covers the 40,20,15and 10m
bands with upto TkW PEP power - ideal for both
casual QS0s and spirited contesting. Standing
at7.8mtall and weighingjust 7kg, the KC4 has
beendesigned for ease of installation and long-
termreliability. Its robust build and wind rating
upto 35m/s makeit well-suited towithstand
harshweather. Thereis no need for ground
radials - significantly simplifying setup for

those with limited space. Key Features: Bands:
7/14/21/28MHz (40-10m)« Power Handling:
1000W PEP (CW 500W,RTTY 300W) - VSWR:
<1.5:1 across bands * Bandwidth: 150kHz

(40 m), 450kHz (20 m), 800kHz (15m), 1000kHz
(10m) - Height: 7.8m; Weight: ~6.8-7kg - Feed:
UHF female $0239 connector; mounting clamps
supplied

TopBytes Morse trainer: The TopBytes Morse
Trainer (as featuredin June's RadCom) is an
innovative, pocket-sized device designedto
help users master Morse code, whether you're
abeginnerorlooking to polish your skills.
Compactand battery-powered, it supports both
straight keys and paddles viaa standard 3.5mm
jack,makingit highly versatile.

Iltsintuitive touchscreeninterface offers four
interactive frainingmodes: ‘Listen,'Random
Letter,'Send Random String’ and ‘Send Letters".
These gamified exercises target both sending
andreceiving, withinstant feedback toreinforce
learning.

hamradio.co.uk
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GRIDS ONTHE AIR: The Grids On The Air
programme hasrecently startedissuing awards
toparticipantsinthe challenge. They now have
two members who have achieved the milestone
of over 750 Maidenhead Locator Grid Squares
contacted on HF legacy modes, one of whomis
ahairs breadth from the 1000 mark, and 12 who
have reached the 500 grid level.

Grids OnThe Airis a scheme foruploading logs
of contacts with locator squares or grids, using
HF onlyand ‘legacy’ modes, ie SSB, CW mainly
butalsoallowing AMand FM. The scheme offers
award certificates atincrements of 250 squares
starting at 500. The websiteisinits early days so
far, butintime will support uploading or entering
of spots of rarer grid square activations, and
notification of grid-focused DXpedition activity.
gridsontheair.com

RSGB NATIONALRADIO CENTREWINS
TRIPADVISOR AWARD: The RSGB is proud to
announce that the RSGB National Radio Centre
hasbeenrecognised in Tripadvisor's Travellers'
Choice Awards for 2025. Winners of this award
areamongthe top 10% of listings around the
world on Tripadvisor. The award is based on
genuine feedback from anyonein the community
who has visited and left an authentic, first-hand
review on Tripadvisor overa 12-month period.
The award reflects the passion and dedication
of the RSGB's volunteers, and the fantastic role
they play in promoting amateur radio. Start
planning your visit to the NRC by going to:
rsgb.org/nrc

ENSURETHATOFCOMHAS YOUR CORRECT
CONTACTDETAILS: TheRSGBis encouraging
radio amateurs to check that their contact
detailsregistered with Ofcomare up to date.

As well as confirming your home address and
email address are correct, you canalso select
your communication preferences. Ofcom will
usethese detailsto contactradio amateurs
about theimplementation of phases two and
three of its planned updates to the amateurradio
licensing framework. This stage willinclude
changes to new Intermediate callsigns and rules
for Special Event Stations. Find out more about
licensinginthe UK via:

rsgb.org/licensing
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Icom IC-7300MKk2

Atthe August Japanese Ham Fair, ICOM unveiled the new IC-7300MK2 HF / 50/ (70) MHz
transceiver. Pre-release information & Slideshow video available: Key features: HDMI port for
external displays - Built-in CW decoder - USB Type-C with dual virtual COM ports - Enhanced
RMDR and Phase Noise performance * Ideal for contesting & DX hunting * 70MHz band is
includedinthe European Version.

The original IC-7300 was unveiled in2015and is reputed to have sold more than 100,000
units. This success is presumably what is behind Icom prolonging the life of the rig but adding
additional features to match orimprove on those of Yaesu's FTdx10. Initial shipments are
expected by the end of 2025.

www.icomjapan.com/news/4411

TAUNTON&DISTRICT ARC: TDARC do not
normally have an official August meeting due to
members being on holiday etc.

Thisyear however a group of us decided to have
anunofficial get-together at Berrow Beach on

the Severn estuary. The original plan was to go
portable onthe beach itself just after hightide

inorder to check out the saltwater effect but the
tail end of Storm Floris meant that there were still
highwinds. Undeterred, we setup atthebeach car
park with permission from the Beach Wardento
use the adjacent grass verge for antennas.G1BED
erected a Windom for 40m and had various
contacts around the UK.

M7UTX erected a quarter wave vertical for 20m
and monitored the band with his G90.

Other members attending included G4ELW,
MOCIE, MOOAD, G6NIC, GAETN, 2E0KJZ, 2E0KJY
and G8PLL.

Allinallagood social event.

Buy back issues and archive CDs at www.mymagazinesub.co.uk/practical-wireless
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Steve Macdonald G4AQB

gdagb@outlook.com

ack in the early 1980's | experimented
B with 23cm for the first time. | built a
DF8QK transverter which came from
the VHF Communications magazine. When the
transverter was partially completed, | decided to
make an antenna to use with it. As commercial
23cm antennas were expensive at the time, |
chose to build a small 10-over-10 slot-fed Yagi
that | saw in an RSGB Radio Communication
Handbook. The antenna was quite easy to build
and | used 15mm plumbing pipe for the booms
along with 2mm brass rods for the elements.
When it was finished, | mounted it on the top of
my antenna stack on the chimney. The partially
completed transverter gave an output of around
100mW and with my new 10-over-10 Yagi | was
able to work a couple of local stations. Then,
one Sunday afternoon we had an excellent tropo
opening on the 2m and 70cm bands. | had just
worked F1FHI on 70cm when he asked me if
I'had 23cm. | told him that I had, but only with
100mW. We moved to 23cm and completed a
contact using just 100mW and the 10-over-10
Yagi, | was amazed! | used the Yagi for about ten
years until storms finally saw its demise.

With all the recent increase in activity and
experimentation on 23cm and the introduction
of 1296 ALIVE, | have built another 10-over-

10 Yagi to try out again. This time instead of
soldering the elements directly to the copper
boom, | have used brass nuts and bolts to mount
the elements. The design is similar to one in an
old copy of Radio Communication Handbook
using the same dimensions for the element
lengths and spacing, Fig. 1.

Construction

First, you will need two 50cm lengths of 15mm
copper plumbing pipe for the two booms.

Each length then needs drilling to take the 4BA
bolts used to hold each of the elements. The
distances between the elements on the booms
are shown on the diagram and should be drilled
as accurately as possible. | used a small pillar
drill to help with the drilling.

Next, you will need lengths of 2mm diam. brass
rod and 20 x 4BA cheese head brass bolts Fig. 2.
The slots on each bolt now need to be enlarged a
little so that the brass rod will sit inside it. | used
a small file for this.

At this stage you will now need to cut the brass
rods for the elements. Cut the length of each
rod according to the diagram, leave about 1Tcm
longer for each element. These can be trimmed
accurately after being mounted on the bolts.
Leave the driven slot element until last, Fig. 3.

Carefully solder the centre of each brass
element onto a 4BA bolt, taking care to centre
the brass rod before soldering. A large soldering
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Fig 1340 A 10-over-10 slot fed
for the 1,19MHx band.
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The ‘Plumbers Delight’

With the increasing popularity of 23cm, Steve Macdonald
G4AQB offers a homebrew solution for a suitable antenna.

iron or small blowlamp can be used for this, Fig.
4.

Match each of the elements with its
associated hole on the upper and lower boom,
mount each element with a 4BA brass nut and
washer and make them finger tight. Using a ruler,
measure and trim each of the elements to the
correct size.

Now cut a 9.5cm piece of 15mm copper pipe
and take two 15mm elbow couplers. These are
used to fix together the upper and lower booms.
Solder together using a blowlamp, Fig. 5.

It will now be necessary to drill a small hole
between elements 6 and 7 on each boom so
that a short piece of brass rod can be used to
support the front of the booms. Solder together
the elbow couplers to the booms and the brass
rod between elements 6 and 7. Ensure that
the elements are straight before soldering. A
workmate or similar is very useful for this, Fig. 6.

Now make the slot driven element, | found it
best to use two halves. Before bending the slot,
remove the insulation from a couple of small
choc-block connectors and slide it on each side
of the brass rod. This can be used to connect
the feed. Solder the bottom part of the slotto a
4BA brass bolt, mount this to the lower boom.
Now put a 4BA bolt into the top boom hole and
tighten. You can now line up the top of the slot
into the bolt and solder.

Finally, cut the two pieces of brass rod 55mm
long for the feedpoints. Remove one of the
screws on each choc block connector and solder
the feeds into each of the holes. The feed can
now be moved up and down the slot; set this for
half-way up the slot and tighten the screws. The
coax is connected to the end of the feed. | used

a short SMA pigtail. As the feed is a Delta Match,
the two rods need to slope inwards before
connecting to the coax, Fig. 7.

Testing

The antenna can be tested initially using a Nano
VNA that works up to 1296MHz. This will display
the SWR and show a graph of the resonant
frequency and bandwidth of the antenna. As this
is a slot-fed Yagi, it should be more wideband
than a standard Yagi antenna. This also makes
construction of the antenna less critical and
allows for small errors or changes in boom size
and element diameter.

Further tests were carried out using equipment
developed by Ross G6GVI. At a recent meeting
of the Bolton Wireless Club, Ross set up his
Antenna Testing Range so that members could
bring along different antennas for 23cm for
testing and compare results. The tests were
carried out on a field adjacent to the meeting
QTH.

The test range consisted of a QRP transmitter
tuned to 1297MHz, fed into a Helix antenna
and mounted on a tripod pointing towards the
receiver.

The receiver and test antenna were
mounted on a computer-controlled astronomy
telescope mount. The software controlled the
measurement receiver and astronomy mount.
This was rotated though 180° and plotted Polar
Diagrams of the radiation pattern of the antenna
being tested. Each measurement compares
a pair of antennas, often using a WASVJB 3
element PCB Yagi as a reference: thishas a
quoted gain of '6-7dBi', Fig. 8.

8
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Fig. 1: Original design of the 10-over-10 slot-fed
Yagi. Fig. 2: Materials needed for construction
of the Yagi. Fig. 3: The booms and elements
ready for soldering. Fig. 4: A completed element
soldered to the bolt. Fig. 5: Soldering the elbow
couplers for the two booms. Fig. 6: Completed
10-over-10 Yagi after soldering. Fig. 7: Close

up of the slot with the delta match feed. Fig. 8:
Testing the Yagi on the antenna testing range
receiver. Fig. 9: Chart showing the azimuth and
relative gain of the Yagi.

Results
The results of my 10-over-10 slot-fed Yagi were
admirable. The graph shows a relative gain of
6.8dB compared to the reference 3-element
Yagi, giving an overall gain of around 13dBi. The
beamwidth shows 41°, giving a wider beamwidth
compared with a longer, straight Yagi, Fig. 9. The
SWR measured on a VNA gave a result of about
1.5:1.

Although we were not using professional
test equipment, the results give a guide to how
the antenna performs. Other antennas tested
included a couple of 23cm panel antennas, a
23cm biscuit tin bi-quad, a 23cm Moxon and
several experimental 23cm mobile antennas!

Conclusion

The 10-over-10 slot-fed Yagi is a small and
compact antenna with a length of only 53cm. It
has an overall gain of around 10 - 12dB with a
wider beamwidth than that of a longer standard
Yagi. The antenna can also be built as an 8-over-
8 slot-fed Yagi by taking away the final two
elements (D7, D8) on each boom. This would
reduce the estimated gain to around 8 - 10dB,
but also reduce the size of the antenna. It is very
useful for portable and SOTA activities as well as
for a fixed station. It is cheap and easy to build
and ideal for anyone wishing to try 23cm for the
first time without having to spend a lot of money
on a commercial antenna.

G6GVI antenna range at 1297MHz

Agimath

w B o-rp

., 2 20

L T T R T N I o*!
Normalised gan

St yagl - bw = 41— PCH Jale - bw = £5°

n Relative gain = 6,848

Reference
RSGB Radio Communications Handbook (Fifth
Edition P13.25):
https:/tinyurl.com/3yknsucm

WASVJB 3 Element PCB Yagi:
https://tinyurl.com/ycxth5d6

Parts List

« 15mm copper plumbing pipe

-2 x 15mm elbow couplers

+ 10 x 2mm diameter brass rods

« 20 x 4BA brass bolts, nuts and washers
« 2 x small choc bloc connectors

+ SMA pigtail connector 2

Buy back issues and archive CDs at www.mymagazinesub.co.uk/practical-wireless
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Tim Kirby GWAVXE
gwivxe@icloud.com

s regular readers will know, | have been
H a big fan of the Quansheng UV5K and

derivative handhelds. They've been
available at bargain prices (my cheapest one
was £8) and offer a very serviceable basic
2m/70cm FM handheld. In addition to that,
though, with the ‘hacked’ firmware, you can do
all sorts of things with them, including receiving
CW/SSB, transmitting CW and DSB, receiving on
HF and so on.

Quansheng have obviously been watching
what has been happening with these
developments and the outcome is the latest
Quansheng handheld, the TK11. | was delighted
when | had the opportunity to look at one of
these units to see what it is capable of.

Outofthebox

Taking the rig out of the box, the first
impression is of a similar looking radio to its
predecessors, but in a more substantial form
factor. It does feel a more solidly built unit.
There are two versions of the radio available,
one with a standard battery and one with a
‘high capacity’ battery. The review model was a
standard battery.

The VHF/UHF aerial that comes with the
radio is top loaded so looks a little unusual,
compared to most rubber duck type aerials
you probably already have. This is because the
aerial is designed to cover 50, 144 and 430MHz.
The rig has an SMA male connector, so you
can easily compare it with other aerials that
you may have. The rig also comes with a little
T-bar ferrite aerial, which the manual suggests
can be used for frequencies below 18MHz
(don’t expect too much of this aerial, but | could
hear weak signals on 80 and 40m after dark).
Because this aerial uses a 3.5mm jack plug,
I've seen some suggestions of making up a
jack plug connected to a piece of coax and an
adapter for LF listening, although getting the
jack plug to make good contact required a bit of
shaving of plastic around the socket, to ensure
a good fit! | didn't try that, for fairly obvious
reasons.

Inuse
Switching the rig on, the display looked very
familiar to me, being used to the previous
Quansheng models. The menu system worked
a little bit differently, but | soon found my way
around it, using the Menu, arrow and exit keys.
Something different to the earlier Quansheng
models is that the TK11 has two PTT buttons,
once for each ‘side’ of the radio. | am not a fan
of rigs with two PTTs. Particularly with a radio
like this which is capable of transmitting in all
sorts of places, it could be easy to hit the wrong

5 50313

e

The Quansheng TK11
handheld transceiver

Tim Kirby GW4VXE takes a look at the latest offering

from Quansheng.

PTT and transmit somewhere you shouldn't. I'd
rather have a single PTT and manage where I'm
transmitting using the VFO or Main key.

The TK11 is capable of dual-receive, so you
can listen on 2m and 70cm at the same time,
though the rig is not full duplex.

A quick first test on 70cm confirmed that |

could access my Allstar node on FM and could
set the CTCSS and so on. At the same time, |
had a look and could see how to set repeater
offsets and so on. | used the Hubnet audio
check to listen to my audio and it sounded
good (the parrot said 'Your audio is perfect’ -
praise indeed!).

Sign up to our FREE email newsletter a
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Review

Photo 1: A close up of the TK11.
Photo 2: The TK11 and aftermarket telescopic whip
for 10/11m.

Something else that | quickly noticed is that
the ability to receive CW/SSB/AM as well as
the usual FM has been added as a default
capability - no need to update the firmware to
anon-Quansheng variant is required. Please
note, this is receive only, you can't transmit on
these modes and neither can you transmit a
simulated DSB, as you can on the modified UV5
radios.

The rig claims receive coverage between
153kHz and 1160MHz (it's a shame it doesn't
make it to 1296MHz!). There's also an FM radio
included (isn't there always...).

Putting a CB telescopic whip on, instead of
the rubber duck, and tuning to the 10m band, |
could hear some signals. used the 10m FT8
frequency, 28.074MHz, as a test using my
phone to decode the FT8 signals. | compared
the TK11 with a 'hacked’ UV5SK. The TK11 had
a considerable amount more gain and received
signals that | could not hear (with the same
antenna) on the UV5K. That was an interesting
comparison. | did feel the receiver gain on
the TK11 was pretty much at maximum so |
suspect it would overload quite easily! With
very strong signals on AM and FM | noticed
some overloading and loss of audio. | also
compared the TK11 with a UV5K(8), which
had the additional Si4732 board, running the
CEC HF firmware. Once again, the TK11 was
more sensitive and pulled out a couple of FT8
stations which the modified UV5K(8) did not
hear.

| did similar receive tests on 6m (and 8m)
receive and was pleased to find that the
sensitivity was similar there.

AM reception is improved compared to
modified UV5K units with clearer reception on
airband as well. It was of similar quality to a
much more expensive handheld, so if you're an
airband enthusiast this will be good news.

DoestheTK11workonbands
otherthan2mandZ0cm?

But of course, | know what you really want to
know is about the transmit side of the rig. Will
it transmit on bands other than 2m and 70cm? |
tried the rig on 10, 6, 4, 2m and 70cm.

The thing to be aware of, of course, when
you transmit on bands other than 2m or 70cm
is that some of the harmonics are not that
far down. For example, on 10m, the second
harmonic is about 30dB down as is the second
harmonic of the 6m signal. These harmonics
are fairly significant and certainly could cause
problems, although use of inefficient handheld
type aerials mitigates this to some extent. The
2m and 70cm signals were generally free of

Band High Medium Low
28MHz S5W w 1.5W
50MHz 5w w W
70MHz 0.5W 0.5W 0.5W
144MHz W 4W 1.5W

Table 1: Measured power output.

significant harmonics, with 70cm being even
better than 2m.

Therig is quoted to be a T0W unit. | measured
power output as detailed in Table 1.

The power output results on 70MHz led me
to believe that the rig really shouldn't be used
there! Power is obviously being absorbed
somewhere. The rig can be used on receive
successfully on 70MHz though. | should
add that nowhere in the documentation for

the TK11 does it suggest that the rig should
transmit on 70MHz — | was just curious to see
if it did.

Although the rig is quoted in places as having
10W output, as | have said in reviews before,
I'm not keen in having RF at that level close
to my face, so | prefer to see power output of
closer to 5W. The rig produces most power on

Continued on page 14
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Joe Chester MIMWD
m1mwd@gmx.com

abbit warren anybody? Two DV dongles walk
into a bar. Actually, two separate bars on

opposite sides of the world. For clarity, a
DV dongle is just a device to enable use of digital
radio from a PC or other computer. Connecting to
the local WiFi in the eponymous bars, they then
call up a DMR Talk Group to establish a comms
link with each other, using this server somewhere
in digital radioland. People then use this comms
link to talk to each other. The question is: what
callsigns should they use? | have deliberately left
out any location data to help you reach the correct
conclusion.

The answer is of course none! The users may be
radio amateurs, the server may have been set up
by a radio amateur, but all this is irrelevant. There
is no amateur radio RF used anywhere between
these two access devices. Ergo, there is no legal
or administrative need to use callsigns. This
system is a purely amateur equivalent of Skype,
or Facetime. In fact, the users of the dongles don't
even have to be licensed radio operators (although

ouhts aot

Amateur Radio

Joe Chester M1MWD returns with some (controversial?)
thoughts about the hobby and how it is developing.

the FAQ at www.dvdongle.com says “users must
be licensed and registered in the gateway system”).
However, currently, there is an argument for the
use of callsigns if any part of the journey of the
digital voice bit stream uses any amateur radio
frequency. And the two dongles can't know with
any certainty if this is the case. And not wishing
to fall foul of any administrative requirement,
accordingly they use the callsigns of their owners,
with any prescribed prefix or suffix. Am | asking
here if this will always be the case? That digital
radio voice bits will always use amateur radio
RF? | don't really know, am |? And does any of this
matter?

It’salwaysbeenso

There are lots of variants of this. Some, for
example, have one operator using a MTKE, which
doesn't use any RF (see Joe's article in the July
issue - ed.). The man at the back has his hand
up. “Stop! All you are doing is feeding the ‘it's not
real radio’ trope”. Granted. So, in answer to this
remark, let me take you in this ‘ere time machine,
back to the birth of radio. First came CW. We

all know that, chimes the chorus. Indeed, and it
was useful, and many were pleased, and many
more made lots of money. But there were cases
where Morse keys interfered with more important
operations - like flying a plane! (see my piece

Sign up to our FREE email newsletter at www.mymagazinesub.co.uk/practical-wireless
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back in 2023 on early pre-1920's aviation use of
radio). Additionally, people love to actually talk,
and so Marconi catalysed the birth of broadcast
radio - using AM technology. Which, of course,
was rapidly adopted by the emerging generation
of early radio amateurs. PW first appeared in
1932, and there in the letters page is one from
areader bemoaning the use of AM, because, all
together now, it's not real radio! Well done!

My point? It has always been so. The current
incumbents are always wedded to their ways of
doing things. They have spent the time, passed
the exams, called CQ for hours, they have done
the hard work. But now that work starts all over
again, as they try to understand this new AM
stuff. And they will have to spend more hard-
earned cash for a new radio as well. ‘Flash in the
pan, it'll not catch on, people will come rushing
back to CWin time". | wonder how Frank Sinatra
would have sounded singing in Morse code?
Silly, but maybe not. Try this - do you have to be
using a genuine original Marconi Morse key to
be doing real radio? Is the BBC not really the BBC
now that its services have gone digital?

This is a nonsense discussion. In the more

Speed test

STARLINK

12

Photo 1: ‘Nuclear war is not survivable’, image from Princeton University at https://sgs.princeton.edu/f
the-lab/plan-a. Photo 2: Rockmite, new arrival, first tests. Photo 3: Testing a satellite dish for internet
access and Photo 4: note the performance data! Photo 5: Go-box, based on KX3, with PAX3 panadapter,

and FT5D using satellite internet.

than 100 years since Marconi used a spark
gap, the communications world has been
reinvented time and time again. Those who
wish to continue using the existing modes are
quite welcome to do so. We won't name call or
disparge. We might even join you on occasion.
The new stuff, like SSB, or FT8, or digital radio
is funtoo.

I'm going to jump horses mid-stream now, and
talk about EVs for a minute - cars powered by
batteries rather than petrol or diesel engines.

Or coal gas, which was used in the 1940s,
during the last world war. The corresponding
argument is 'l will never drive electric’. Which
they steadfastly maintain until one of two things
happens. They realise the huge savings in their
fuel bill (eg from £200 a week down to £20).

But the more interesting converts are the ones |
have put in the driving seat of an EV on an empty
road at a traffic light. | tell them to floor the

throttle when the green light appears. Not one, |
repeat not even one, failed to scream in delight
at the instant torque, or to quietly buy an EV
some weeks later.

Coming back to radioland, | wonder if any
of that EV argument has any relevance here?
Day after day | hear stations saying on air that
they are now digital-only stations, or that the
HF equipment is up for sale. The local S9 noise
is usually blamed. But | wonder if sitting in
a comfortable armchair talking to the world
of radio amateurs on crackle free channels
might have something to say as well. And also
I heard a couple of comments from those who
are house or even bedbound. So there really is
a use case for digital radio, be it sitting on the
sofa talking with friends old and new, or building
systems, or servers, or hosting nets about all
sorts of topics, which anyone from wherever can
join from their sofa, QRM, and QSB free.

Buy back issues and archive CDs at www.mymagazinesub.co.uk/practical-wireless
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Internetrelianceandresilience
Yes, | know one of the issues here is the use of
the internet. Which raises two problems. One is of
capacity. We seem to think that because it's just
there, that the internet has infinite ability to carry
the rapidly increasing terabits of data we all throw
atit. It's not infinite; it's a finite resource. Want

an example? On D-STAR, REF01C and REF030C
are very popular reflectors worldwide. But now
Robin AA4RC, administrator of 01C, says that
there are large numbers of hotspots connected
almost permanently 24/7 to this server, and that
its maximum capacity is frequently reached, and
no further users can connect to it. Many, many
operators link multiple hotspots in their homes
to these reflectors. Consequently, today 01C,
and soon 30C, now dynamically block multiple
hotspots from the same IP addresses from
linking. Furthermore, anyone who persists in
linking multiple hotspots will be permanently
blocked from REFO1C (as reported by Jim K6JM
on the forum). | experienced this blocking myself
recently, while testing a new hotspot - | could

not link in until | unlinked my other hotspot.

With apologies to the admin for overloading the
bandwidth.

And then, of course, what if the internet goes
down? However, with satellite internet now
available from an increasing number of suppliers,
the risk of total internet meltdown is reducing.

(I see Project Kuiper finally got 27 satellites

into orbit recently - Amazon’s latest venture into
satellite internet, and another option). And there
is a Prepper argument here as well. The power
grid of two whole European countries collapsed
recently, and repairs took several hours. Which,
in turn, led to the collapse of internet services.
Yes, some systems had back up gererators, but
many didn't. So, there is a real meltdown threat
here. And if amateur radio were to become purely
digital, then this threat would also be real. But this
is not what is happening, or will happen in future.
A century or more after Marconi first used Morse
code over radio there is still a burgeoning use of
Morse code over RF, and operators still prize well-
made Morse keys. So, the use of RF is not going
to die any time soon.

Building resilience in systems is a genuinely
hot topic right now. Heathrow blackout anyone?
And | am sure that there are many amateur radio
operators thinking about this as well. For some,
it's about backup generators, or at least a solar-
charged battery bank to keep the station on air,
even at a QRP level. | am sure that some may
also be investing in satellite internet as a backup
solution in case the current broadband solution
goes down.

| end the resilience discussion with a quote
from a resilience expert in a newspaper this
morning, after the recent power failure on the
continent.

Charmalee Jayamaha, a senior manager at the

UK government-backed Energy Systems Catapult,
said: "No system can be 100% resilient,” so risks
“need to be balanced with our willingness to pay to
reduce them”.

Lessonsforradioamateurs

Turning this around, we as amateur radio
operators need to continue to maintain our skills
as operators of all types of radio equipment,
digital and analogue, because, if and when there
is a major infrastructure failure, we could be
called on to provide emergency communications
links in the immediate aftermath. My own
Prepping? I'm glad you asked. Let's start with
multiple hotspots, and several handhelds, as well
as three HF transceivers, with several antenna
choices. There are two large(ish) LiFeP04
batteries which would keep me on air for a while
(at least two days | think, maybe more). They are
used and recharged regularly. To this might be
added some larger batteries shortly. | don't have
solar panels yet, but there are plans for a couple
of 95W solar panels and the necessary charge
controller. And as to the internet, | was recently
made an offer by a satellite internet provider of
a 30-day trial, which | have accepted. One of the
things | want to check during this trial is running
digital radio through it. This is about the latency
issue. What | have cancelled, however, is the
daft idea of digging a subterranean bunker, War
of the Worlds style, in the back garden! Despite
the uncertainties of the world right now, | am

not prepping for a nuclear war, as, in my view, a
nuclear war is not survivable, Photo 1.

The cost factor? Lithium batteries and solar
panels do cost, but prices have fallen quite
dramatically from the early highs, and | have
assembled my kit a piece at a time, over the last
few years. Satellite internet is also expensive,
but it's a backup system, for which | would pay
only while using it (the contract is monthly, and
can be switched to a lower cost, or a zero-cost
option as required). And | also have my portable
Go-box station, in case we are told to run to find
shelter, rather than sheltering in place, eg if there
was a major flood alert. So, | think that | am
modestly prepared for any reasonable short to
medium term failure of essential infrastructure.
However, this is still a long way from being fully
prepared for large-scale civil disorder - which is
an altogether different issue.

And honestly, such a thing is too grim to
contemplate, while the sun is beaming down from
acloudless sky in June. And | need to get my new
Rockmite on air, Photo 2, and refresh my CW skills
(more on this one later). My satellite internet,
Photos 3 and 4, is working well on digital radio,
with little or no latency issues, so | must work
out how this will add to my Go-kit, Photo 5. And
there's a call on XLX252B which | must answer.
Now, should | use a callsign, and if so, which is
the right one? 73. PW

Continued from page 11

so | opted to use the rig at medium power, 4W,
on 2m.

| decided to test the rig on 10m FM and
arranged a test with Rob MWORLJ who lives
about a mile away from me, over the fields.
| used the TK11 set to 5W and a telescopic
CB antenna which | had got from Ali Express.
Slightly to my surprise, after adjusting the
position of the antenna to maximise Rob’s signal,
Rob reported that | was 20dB over S9 with nice
mellow audio. Certainly, then, that suggests
that the rig would be good for local QSOs and
perhaps some Es contacts in the summer.

Just watch those harmonics though and don't
be persuaded to put the rig on a decent aerial

without using something like a low pass filter.
Doubtless, the rig would work similarly on CB,
although | did not try this (the TK11 not being

type approved for CB, or 446MHz use).

The battery supplied is a 2500mAh and the
radio comes with a drop-in charger. The charger
comes with a UK 2-pin plug, so you'll need an
adapter. The charger is the same as the UV5K
models so you can swap them around if you
need/want to. There's also a USB-C charging port
built into the back of the battery.

Other accessories supplied included a
programming lead, hand strap, belt clip and the
T-bar receive antenna. There's a user manual too,
which is basic but is enough to get you started
and is worth a look through.

At the time of writing, I'm not aware of any
alternative firmware for the TK11 in the same
vein as for the UVSK. A quick read at:

https://github.com/armel/tk11-firmware-custom
suggests that producing alternative firmware

is a significant challenge. It will be interesting

to see what happens. Once again, at the time of

writing, the latest firmware and programming

software from Quansheng is available at:

https://gsfj.com/support/downloads/7073

Ataround £70, the TK11 is not a trivial
purchase like the UV5K. But, it has more
sensitivity on HF receive in particular and SSB/
CW receive comes as standard without having
to change the radio’s firmware. Transmit on
10 and 6m? Cautiously yes. If you're out in the
middle of nowhere with few people around you,
and you're using rubber duck/whip antennas,
you're relatively unlikely to cause a problem
with the harmonics. Or, if you treat it as a
2m/70cm handheld with HF receive capability
as something to take to the beach or the country
park you could get a lot of enjoyment out the
TK11.

The TK11 is available from Sinotel in the UK
(URL below) as well as through Ali Express. Many
thanks to Alan Clunnie of Sinotel for providing
the review model.

https://tinyurl.com/2kmr7snz
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Richard White GGNFE
practicalwireless@warnersgroup.co.uk

irst things first. For anyone following this
F story of my naive forays info two metre

operations, an apology. Due to balancing
budgets, along with house repairs and garden
maintenance, it has taken me a lot longer than |
expected to continue with my endeavours into the
VHF band. But! Progress has been made, and | can
now continue.

After reading part two, readers probably won't
be surprised to know that | decided to go down the
2m SSB path. | figured it gave the best chance for
reliable future experimentation with various modes.
That doesn't mean | won't try other ideas in the
future, but | think this is a good starting point. Here
is the story so far.

That famous quote from Robert Burns sums
things up nicely for me right now. ‘The best-laid
plans of mice and men often go awry”. Orin my case,
planning things out in my head and naively thinking
everything would work out just fine. As always,
reality bites when one actually tries to move from
theory to practice. | promised earlier that | would
note the failures in my new VHF endeavours, so here
is the first failure.

Learning from failure

What did | mess up? Well, to save quite a lot of
money | decided to purchase a lightweight AR500
rotator knowing perfectly well it was designed for
small(ish) Yagi antennas, and was not designed to
take extreme punishment. The manufacturer makes
this crystal clear by the way. But the lesson that
unfolded is probably about the pitfalls of random
and casual/unplanned thinking, when it comes to
putting together a radio system; from transceiver all
the way to the antenna(s).

Back in 2021 | decided, thinking ahead, that one
day I'd really like to try and make a serious attempt
with VHF and above, at the new house. At the time |
wasn't entirely sure when that day would come, but
as it transpired it really crystallised when | looked at
Ken, G8DIR's station and logbooks for VHF, in 2024.
Anyway, back to 2021. | always had a hankering for
a Log-Periodic antenna that would cover the 2m,
70cm and 23cm bands. My rationale was that it
might be a lot less visually intrusive than separate
Yagi antennas on a common mast. | thought this
was a sound idea.

Knowing from previous experience how well
designed and engineered InnovAntennas are, |
bought a 100 to 1300MHz Log-Periodic antenna
from them in 2021, only getting around to assembly
in 2024. The antenna is very nicely engineered and
I couldn't wait to fit it to a short stub mast on the
AR500. However, it was after antenna assembly
that my first doubts started to form. | amnot a
mechanical engineer, but common sense shouted
that the length and weight of the antenna was
too much for the AR500 to cope with. It looked
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Eoing backto

my roots with the
two-metre band (ptm)

Richard White G6NFE reports on his early successes on 2m
SSB, moving from a Halo to a Yagi.

as though | had a weight and balance problem
staring me in the face. In addition, considering
the ferocious wind speeds from recent storms,
mounting the Log-Periodic on this particular rotator
was simply asking for trouble. Damn.

With a sinking, mildly depressed feeling, | put
the Log-Periodic into storage for future use, and
decided to have a re-think. | took stock of what
I actually had, and what | could spend. It looked
something like this:

I had a new AR500 rotator that I'd tested, and
was confident it would work if used within its
mechanical limits.

| was not about to spend a lot more money on a
stronger rotator along with multicore control cable
and connectors and effectively write-off the AR500.

Recently | had acquired two used Tokyo HyPower
linear amplifiers, one for 2m, the other for 70cm.

I'had a Diplexer for taking the output from the FT-
817 and splitting it for separate 2m and 70cm feeds
into the amplifiers. I'd also acquired a Triplexer for
2/70 and 23cm, because | had originally intended to
try the 23cm band with the Log-Periodic.

Looking at very low loss coaxial cable, and
considering | didn't want the complexity of a
masthead pre-amp, which coax should | choose?
Some research indicated that M&P Hyperflex 13
would do the job without breaking the bank and
because | was no longer using the 23cm band, the
loss would be acceptable over the 20m long cable
run.

Finally, I'd need to re-consider the antenna. Could |
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Feature |

Photo 1: The author’s path to the Isle of Man.
Photo 2: Antenna array on the chimney.
Photo 3: Path to Riccall, south of York.
Photo 4: Path to Lisburn, N Ireland.

Photo 5: Path to Amiens.

find a lightweight antenna that wouldn't over stress
the AR500 or cost a fortune? Looking around | found
the Dual PA144-432, a 2/70 Yagi with 8dB of gain

on 2m and 9dB on 70cm. It was lightweight and
compact with a minimal visual impact.

So now | had most of the component parts, but I'd
have to sit tight and be patient, waiting for decent
weather and some additional funds before going
any further. For the time being | had no choice but to
carry on using the Halo.

After getting over the serious disappointment
of not using the Log-Periodic, the time had come
for the first Tuesday of the month RSGB 2m SSB
contest. The first one with the 2m Halo antenna and
50 watts. What could | expect given the surprising
results | described in part 2?

Well, by now I'd come to ‘expect the impossible’-
and | wasn't disappointed. | managed ten contacts
by the end of the evening, which | know isn't great
but remember, | am still using the Halo. The best and
most surprising was a contact with Richard GDSEXI
on the Isle of Man, another obstructed path of 131
miles, Photo 1. Once again, the 2m band has proved
it's not just for local chatter, even with a simple
horizontal dipole.

At last the weather improved and so did my
finances. Time to break out the credit card and
order the coaxial cable, connectors, and the Yagi,
and lastly not forgetting to book the aerial fitter.
The Yagi, rotator, and mast were all fitted and a
bonus was that | was able to retain the TV broadcast
antenna below the rotator, Photo 2.

Nextsteps

From previous tests, it was apparent that driving
the Linear amplifier with 5 watts from the FT-817
was only ever going to produce a maximum peak

Riccall

[ ]

Google "
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output of around 50 watts on SSB. Initially this

didn't concern me too much, as rough calculations
showed the ERP from the Yagi would be around 300
watts. A huge improvement on the Halo of course,
and this time | had the ability to steer the antenna.
The last connector was attached to the coax, checks
were made for shorts, another SWR test performed
and with no problems seen, the time had come; what
results would | see with the Yagi?

Well, the difference was like night and day. This
won't come as a surprise to readers who have
already gone down this path, but for me being new
to Yagi antennas (for communications), it was a
revelation. For a start, GB3VHF which was just
readable with the Halo, was now consistent and
reliable. Where before on a good day it was received
at S-0 and often below this, it was now fluctuating
between S-0 to S-1 when received on the Icom IC-
251. The Yagi was doing its job!

And so, armed with 50 watts, 8dB of gainand a
rotator, what could | achieve this time? There were
acouple of contacts | had previously managed
using 50 watts and the Halo that stood out. The
first was my contact with Philip G4HOJ, 111 miles
away in Lincoln. That first QS0 was workable but |
remember it suffered slow QSB and was somewhat
noisy. How would it work now with the Yagi?

| contacted Philip and we arranged another sked.
The same non-line-of-sight path, the same QTH both
ends, only this time the difference was obvious.

Back in December 2024 my log entry showed that |
was receiving him at a maximum of S5 and he was
receiving me at S6 to S7 with fading. There were
moments when the link faded out completely but
came back again just as quickly. This time | was
seeing a more consistent S8 most of the time but
the real difference was in link consistency; the
contact didn't fade away to zero and was generally
of amuch higher quality - more like an occasionally
slightly fading telephone call. The propagation
mode? Originally | thought this was knife edge
diffraction but now I'm having second thoughts.
Could this be Troposcatter at work? With just 300
watts ERP from my station, | don't know if this is
enough to support Troposcatter. Does anyone have
any thoughts on this?

The next attempt with the Yagi was with another
Richard GAFBA, at around 106 miles away in Riccall,
just to the south of York, Photo 3. We'd made a
brave/naive attempt with my Halo before being
followed by an attempt with 50 watts into the Yagi,
but the Pennines proved too much and no really
discernible, good quality speech was detectable.
However, when Richard sent a bit of CW, it was
clearly audible. Although a bit of a disappointment
at the time it did get me thinking about the feasibility
of a keyboard-to-keyboard data mode at some
stage. Surely if CW can make it, couldn't PSK31 work
reliably? To be investigated later.

Anyway, back to the point. The second attempt
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with the Yagi and G4FBA. This time, a bit of a quality was very similar to the one I'd experienced back garden? For some of us though, something
brainwave had me reaching for my trusty Yaesu talking with Philip G4HOJ earlier. In other words, to about VHF/UHF propagation is extraordinary.
FT-221R. Although she’s getting on a hit now | my ears, excellent! Looking at the blocked path profiles | have found,
knew it would push around 12 watts out of the final And now the ‘piece de résistance'. | just switched reinforces that feeling for me. It's science, but it
amplifier. This was very handy as the Microset on the 2m SSB radio and heard TM5R in the noise almost feels like magic.
SR100 Linear Amplifier had an input rated at a with some QSB operating the club station in I would suggest it's time to take those unused
maximum of 15 watts. JN19BQ In Belleuse, just southwest of Amiens 2m SSB radios out of the attic, fit a simple Halo
After testing proved that this approach produced in France, Photo 5. Should | try working him with antenna as high as you can, connect some decent
a peak power output just under 100 watts, such a noisy signal at my end? | decided to give it coax (I'd recommend RG-213 as a bare minimum),
another sked was arranged with Richard. What ago. After a few attempts he heard me. We briefly and give this VHF mode another chance. The
improvement, if any would be seen jumping from exchanged reports and locations and it was done. results will surprise you.
50 to 100 watts into the Yagi at my end? Wow. Almost 300 miles on VHF. If I never exceed
The results were interesting. Although still this distance I'll be a happy man. It's now easy to Suggested zeading
noisy and with some deep fading, this time | heard see why VHF SSB can become so addictive, so It's always a sobering thought when you realise
Richard quite clearly around 70% of the time, and quickly. Now, let's think, could the AR500 cope with you've forgotten things you thought you never
| guess it was similar for him; certainly enough an 8-element Yagi? would. In this case it took a read of Understanding
for him to report that my FT-221R was producing Some of you will be reading this and thinking Ham Radio Propagation from the RSGB (Also
‘good punchy audio’. This was a very different ‘well, that's nothing new - | can manage twice that known as The Fast Track to Understanding Ham
QS0 compared to the first two attempts! Looking distance’. To me though, this is quite extraordinary.  Radio Propagation in the US), by Michael Burnette
at the path profile now makes me suspect this is After years of reading the textbooks and AF7KB, to remind me about Fresnel Zones and
definitely Troposcatter at work. Once again, this magazines then going down the wrong path with Troposcatter. This is a small but excellent book,
test reinforces the idea that CW or another type VHF in 1982, | am finally starting to see the other that covers off the principles of Tropospheric
of digital mode would likely be 100% reliable over aspects of our amazing hobby. It's an old cliche Ducting, Tropospheric Scatter, Knife Edge
this path. | know, but perhaps we take the privileges our Diffraction, Fresnel Zones, Terrestrial Scatter, and
And the final test for the month of July. Could | licences give us, for granted. | think | did. then moves on to HF propagation principles.
make a reliable contact with David GI4SNA, Photo
4,in Lisburn, Northern Ireland? | had previously Conclusion Acknowledgements
heard David much earlier in the year on my Halo | said at the start of these articles that  wondered Thanks to Solwise (URL below) for permission to
antenna but didn't feel confident to bother calling if HF was too easy? Perhaps that wasn't fair. use their Surface Elevation Tool in these articles.
him. After all he's around 187 miles away on a path Comparing VHF communications with HF isn't https://www.solwise.co.uk
that's obstructed by the Cambrian Mountainstothe  really comparing apples with apples. What's Lastly but not least, | have to say a big thank you
northwest of me in Shrewsbury. fascinating about VHF and higher, is the realisation ~ to my local club, Salop Amateur Radio Society.
Feeling bolder this time after witnessing the through experimentation, that the easy and lazy Members of the club were pivotal in getting me
clear improvements in the link quality with Philip assumption that it's ‘only good for across town as far as | have with my 2m SSB experiments.
G4HOJ | arranged a sked with David using the FT- natter nets' is completely wrong. From initially firing my enthusiasm, to repairing
817 and 50 watts into the Yagi. The results were, Perhaps making an effort with SSB on 2m looks equipment and supplying the roof mast for the
for me, quite remarkable. We received each other too much like hard work with minimal reward, Yagi. If you are considering joining your local club
ataround 5+5 and with very little fading. The link compared to installing an-end fed HF antennaina don't think too hard; just do it. PW

Buy back issues and archive CDs at www.mymagazinesub.co.uk/practical-wireless

October 2025 PRACTICAL WIRELESS 17



Amateur Radio On A Budget |

Daimon Tilley G4USI
practicalwireless@warnersgroup.co.uk

take a look at the Chinese made Version 2

of a Si4732 Receiver, called the ATS-Mini,
Fig. 1. At a cost of £23.49, is it worth the mon-
ey?

I n this month’s On a Budget we are going to

Well, first, let us examine what we are buying.

The Si 4732 is a ‘Radio on a Chip’ produced

by Skyworks. According to the Datasheet, the
Si4732-A10 s a "digital CMOS AM/FM/SW/LW/
RDS radio receiver IC integrates the complete
broadcast tuner and receiver function from

antenna input to digital audio output.” Think of it

as the very latest, and enhanced version of the
venerable old TRF Radio on a Chip, the ZN414,
which was featured in my Matchbox Receiver
construction article in the February 2024 PW.

Features

The datasheet lists an impressive array of

features:

* Worldwide FM band support (64-108MHz)

» Worldwide AM band support (520-1710kHz)

+ SW band support (2.3-26.1MHz)

- LW band support (153-279kHz)

« Excellent real-world performance with
integrated AM/FM/SW/LW/RDS

* Integrated VCO

* Advanced AM/FM seek tuning

- Automatic frequency control (AFC)

- Automatic gain control (AGC)

« Digital FM stereo decoder

* Programmable de-emphasis

+ Advanced Audio Processing

- Seven selectable AM channel filters

« AM/FM/SW/LW digital tuning

« EN55020 compliant

» No manual alignment necessary

* Programmable reference clock

- Adjustable soft mute control

- RDS/RBDS processor

« Digital audio out

« 2-wire and 3-wire control interface

» Integrated LDO regulator

- Wide range of ferrite loop sticks and air loop
antennas supported

+ SOIC package
While the chip has been around for a little

while in the guise of the ATS20 and ATS25

range of budget receivers, it is only fairly

recently that it has been made into such a tiny

self-contained package, and the Version 2

of this ‘ATS - Mini’ version is the one subject

of review, costing the author just over £23,

including postage, from AliExpress. A number

of different people have contributed to the

software development, including Ricardo

Caratti PU2CLR and Dave Stoney G8PTN.
The radio came well boxed with a USB

charging cable (a battery is fitted inside as

o

he ATS-Mini

14732 version 2

Receiver

Daimon Tilley G4USI recommends a cheap, small but
surprisingly effective wideband receiver.

well as a loudspeaker!) and the briefest of
instructions of how to access the menu. My
version is in a good quality 3D-printed case, but
an alloy version is available for extra cost.

The architecture of the chip is shown in Fig. 2,

and it is a 16-pin SOIC package (Small Outline
Integrated Circuit).

Gettingtogrips

When the radio arrived, | was pleased to see it
had a fully charged battery and was impressed
by the clarity and layout of the small colour
display. There are only two physical controls -
an on/off switch and the rotary encoder. In my
case | was provided with a choice of two knobs
to fit myself by merely pushing on. Playing
around in the menus revealed the following:
Settings allows control of brightness,
calibration, sleep timer for the display, the
colour theme of the display, and settings to

do with the RDS display on the commercial FM
bands. Long Wave is not explicitly included but
I found that using MW1 | could tune down to
150kHz so it is indeed there, and MW coverage
seems to go up beyond Top Band!

Mode allows choice of FM, AM, USB and LSB.
Band conveniently allows scrolling between a
choice of all amateur bands, the CB band, all
SW Broadcast bands, three MW bands and the
commercial VHF bands (actually from 66 -
108MHz.)

Volume is good and can be turned up quite
loud. Note the speaker is on the bottom surface
so0 it helps to raise the radio off the desk a little
- perhaps four tiny rubber feet would be useful
for this.

Step allows tuning steps from 10Hz to TMHz to
be selected.

Bandwidth allows selection of between 500Hz
and 4kHz on SSB, up to 6kHz AM, with FM
having bandwidths from 40kHz to 110kHz, plus
an ‘Auto’ function.

Mute mutes audio output until pressed a
second time.

AGC/ ATTN allows Automatic Gain Control as
well as levels of attenuation to be set.
SoftMute is shown in the menu but apparently
had no effect.

AVC Automatic volume control was also shown
and available.
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Amateur Radio On A Budget
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Fig. 1: The ATS-mini.

Fig. 2: Chip architecture.

Figs 3-7: Various internal views.

Fig. 8: Alongside the Belka DX for comparison.

Inuse

This is a surprisingly capable tiny radio, with

a few shortcomings. | found the display to be
excellent and clear, if small, and although there
is only one control for all functions, these were
easily navigable and understandable.

| started on SW and found that reception of
Broadcast (BC) stations and amateur SSB was
really pretty good and understandable at good
volume. Adding headphones to the provided
jack obviously improved audio quality over the
tiny internal speaker.

CW was, however, a little disappointing.
Although the Bandwidth filters seemed to work
reasonably well, for reasons | don't understand,
decent CW can be received, but more often
than not, the CW signal, regardless of strength,
sounds a bit like a parrot being strangled under
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Amateur Radio On A Budget
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water (or at least how | imagine that would
sound!). Thinking it was something to do with
the frequency and the tiny speaker, | tried
headphones, but with the same result. The CW
remained copyable but was just not a pleasant
sound to listen to and would soon get tiring.

VHF was really very good, the RDS worked
very well and was quick to update. MW also
seemed good, at least during daytime.

Having played around and been quite pleased,
I reached for the screwdriver and took the
back off to reveal the tiny battery and speaker
in the back cover and the PCB in the front.
Levering gently, | found the PCB was just a
pressure fit in the case. Photographs of the
inside are shown in Figs 3 to 7. Examination
shows that the ‘brains’ of the radio is the ESP32
microcontroller (Fig. 4) with very few ancillary
components associated with the Si4732 (Fig.
5.) The audio amplifier is the NS4160 IC and
the TP4056 IC provides the charge controller
for the battery. Charging is via the USB port and
cable provided.

I decided that | would try the receiver
alongside my favourite small portable receiver,
the excellent Belka DX and these are shown
together in Fig. 8, showing just how small this
little radio is. | connected both radios to a coax
switch and the station antennas to make a
direct comparison between the two. This is, of
course, not very fair - the Belka DX is superb
and costs £90 plus import duty, taxes and
delivery from Belarus.

But | was very surprised that the ATS-Mini
receiver stood up very well in every case except
for CW. It was slightly less sensitive and there
were some very weak stations | could hear on
the Belka but not on the ATS-Mini radio. The
audio from the Belka was also more pleasant,
probably due to the bigger internal speaker.
Where the Belka really stood out was its superb
CW reception and better bandwidth filtering.

o

BELKA-DX g our

15-31MHz ALLMODE

It also has a number of user-programmable
memories.

| have often used the Belka as a companion
for homebrew CW transmitters, and there
is no way | would do that with the ATS-Mini,
except out of pure necessity sadly, but in all
other respects, size, cost etc. itis a great little
machine offering excellent value for money. It
is perfect to throw in your pocket and take on
holiday for example, without crying too much if
it gets lost or damaged.

Modifications

It does not stop there, of course. As an open-
source project, software enhancements are
very likely and there are mods published
to assist sensitivity on a whip antenna by
adding a Hi-Z transformer, as an example.
That prompted me to switch from using my
station resonant and full-size antennas to a
short 60cm telescopic whip on each. Both
radios performed well with moderate to strong
signals, but with ST -2 CW signals on the Belka
being resolved and copyable, they could not be
heard on the ATS-Mini, indicating that if this is
your preferred operating style, i.e. portable with
compromised antennas, then the Hi-Z mod,
which includes a preamplifier and uses just
three SMD devices, a J-FET transistor and two
resistors, would be worth doing. Details can be
found at this link:
www.youtube.com/watch?v=BzrOE9BFpyU
although in a subsequent video the same
presenter shows a version he has just built
which includes this feature, plus a separate
headphone amplifier, built into the PCB
design. This prompted me to check mine more

carefully, and despite being purchased in June,
my version did not include these mods.

Firmware

Those modifications prompted me to check
firmware versions. My version 2 firmware is
version 2.11 - a February 2025 release - but
checking the website listed on the radio and
found in 'Settings — About' revealed that 11
further upgraded versions had been released,
and currently they sit at Version 2.30, released
on 7 August (or perhaps 8 July, depending
whether the UK or US date format is being
used).

Nothing in the Change Logs indicated any
improvements to CW reception quality, but it
seemed prudent to update anyway and assess
for myself. There is a good video on YouTube
about how to actually go about this upgrade
here:
www.youtube.com/watch?v=C8vLWTCgQPU&t=78s

But try as | might, | could not get the new
firmware to flash, despite quite a number of
tries. | tried every combination of using the
Boot and Reset buttons on the PCB without any
joy, using both the web firmware flasher and
adownloadable one, so that seems a shame,
but your mileage may vary. If you purchase the
version in the YouTube link above, then at least
you will know that that model can be flashed -
mine was from a different supplier.

So, can | recommend it for casual listening?
Yes - absolutely - it is excellent value for
money, but if you are after a more polished
small receiver, then the Belka DX outshines
itt PW
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Review

Tony Jones GTETW
charles.jones125@yahoo.co.uk

recently, | came across Gary Spiers’ video

showcasing the G63, a simple 16-channel
UHF handheld made by Talinfone in China. In
2022 | bought two of these on eBay, for £58,
and somehow | lost them. But while they were
with me, | did some testing and started an
article, which, I'm glad to report, I've found! On
discovering that ML&S sell these, | made one of
those one femto-second decisions and ordered
two more G63s at a cost of £90 plus delivery.

Fig. 1is a photo showing a new ML&S-badged
G63 and, inset, one of my originals. That's a cute
radio; even smarter in black.

The top surface has a Baofeng-style SMA
connector and an on/off/volume knob. The left
side has PTT and channel up and down controls,
and the right has sockets for external audio (and
programming) and charging via USB-C.

L ooking for something on ML&S's website

Modernantenna‘sockets’

If you are completely solid in your RF gender
awareness, then by all means skip this section.
But I think there is confusion here.

Fig. 2 shows six 'normal polarity’ RF
connectors (Reverse ones do exist). Males are
on the left, females on the right.

Amale connector (a ‘plug’) has a pinin the
centre and any threads, if present, are on the
inside of the outside wall.

A female connector (a ‘socket’) has a barrel
in the centre with a conductive inner cylinder to
accept the male’s pin. Any threads present are
on the outside of the barrel.

The G63

Tony Jones GZETW looks at the latest incarnation of the

Talinfone G63 UHF handheld.

Fig. 3 is a photo showing two handheld
radios. The Yaesu (right) is how things used
to be, and this SMA lacks a pin. It's female,
a socket in general parlance and as defined
above. The G63 (left), in common with 99% of
modern handhelds, clearly does possess a pin.
This SMA, which anyone would call the radio’s
antenna ‘socket’, is a plug.

That may not sound right | know, but it's
logical. I've put my tin hat on and | look forward
to the Letters page next month.

Initial set-up

ML&S's G63s come with everything you'd expect
plus a Baofeng-type programming lead. | already
have several of these, but | agree with ML&S for
including one. It's so annoying to get a new radio
and be unable to program it.

MLA&S supply G63s pre-programmed with
amix of 70cm frequencies from 430.01 to
439.91MHz, as shown in Fig. 4's screenshot.
Each channel is simplex, with matching Rx and
Tx 'privacy codes’, so these radios can legally be
used straight out of the box by radio amateurs.

Er..make that, ‘could probably'. ‘Frequency
Hopping' is switched on, and | don't know what
that does. Can it really be FHSS, in such a cheap
radio? If anyone knows, please drop me an
email.

Power
Inthe instructions A4 sheet, which, as Chinglish
goes, isn't too bad, Talinfone have a specifications
table but don't quote power figures. In 2022 they
were less reticent, and those instructions claimed
3W and 1W for high and low power. In my (then)
tests, using an AV600 analogue meter, | got the
same 1W reading for high and low power settings.
My new G63s do rather better. High and low
powers are still the same, but as the photo in Fig.
5 shows, I now get 2.56W. This is a different type
of meter, so all | can say with certainty is that the
power has doubled.

Rudio

Receive audio from my original G63s was
excellent, and the new ones are just as good. | do
like a continuously variable proper volume knob.
I'm getting good transmitted audio reports,
using the internal mic. | don't recommend using
the supplied headsets. The switches in the jack
sockets can and do fail, leaving the internal
mic and speaker disconnected after something
plugged in is removed. Sometimes ‘working’ the
socket with something small, non-conductive and
flake-free can restore switch functions, but this
fault, in my experience, is usually fatal. Aside from
programming, leave these sockets alone is my
advice.
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Fig. 1: A new ML&S-badged G63. Fig. 2: Six ‘normal polarity’ RF connectors. Males are on the left, females on
the right. Fig. 3: Two handheld radios, G63 on left, Yaesu on right. Fig. 4: Pre-programmed frequencies. Fig.
5: Measured power output. Fig. 6: What the author currently has programmed.

I rang Martyn Lynch and Sons, who had been sequence, symmetrical about the calling channel
advertising the G63 on their ‘Something for the if possible. Power set to low.
Weekend' emails. G63s had sold like hot cakes + No CTCSS on repeater receive. Idents indicate
at the November Hog Roast, | learned. They were repeater life.
easy to program and customers had reported no « All radios that look the same, programmed the
issues. Clearly, | was missing something. same.

Within minutes I'd received an email from ML&S * No non-amateur radio frequencies to save
with a link to a download (TXQ G63 Software.zip) potential embarrassment.

for a programming utility called JW-F59FSK-BC. .
This installed and worked first time, allowing me Conclusion

ngmmminﬁf to set up the radio. Some reviewers, I've noticed, have a code. It's not

First time around, this was a nightmare. | quote cool to admit that a simple radio has won their

from my unfinished 2022 article. MYSEt'UP hearts, so their justification for using one is their
| was directed, by the eBay seller, to a utility MLE&S have a link to the 2025 software on their cheap and cheerful disposability.

downloadable from Talinfone's website. This website. | think it's the same software as above. If it goes overboard when I'm next maritime

program has a strange name composed of It certainly looks the same, and the ‘About’ tag mobile, | won't cry too much’, such a reviewer

Chinese and Latin Script characters. The supplied shows a date in 2022. It downloaded, unzipped, might say.

rar archive unpacks, but the installer file does not installed and ran without issues. Well, | won't do that. | liked my original G63s, and

work on my Windows 10 laptop. Fig. 6. shows what | currently have programmed.  I'm delighted to have some more. And ML&S, by
Not entirely surprised, | tried Chirp With no screen, you do have to remember what making the programming straightforward, have

(daily-20221109) which knows this radio as an channel is what. This is what works for me: made these a better buy.

Arbree AR-63. Problem solved! Er... no. | was able * Repeaters first, in callsign order, set to high With care | think my G63s will last a good long

to load channels up the radio but CTCSS was not power. time, and | intend to enjoy them. That is, if | don't

happening. = Simplex next, an odd number in channel name lose them .. PW
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Frank M. Howell, PhD, KAFMH
practicalwireless@warnersgroup.co.uk

the Spring what with the Eiffel Tower as a

backdrop to fine outdoor French cuisine.
If you cannot make it to Paris, take along the
EiffelTenna to get on the HF bands wherever
you operate outdoors! This centre-loaded HF
vertical is ideally suited for ‘fine French dining’
on a ground plane sheet that folds up nicely
along with the antenna, coax, and other items
into a small padded photography tripod bag.
Here is how | designed it and built several to
date.

The EiffelTenna concept | created was
inspired by a YouTube video published by Jim
W6LG and further work by Jason VESREV
illustrating the use of a metal tripod designed
to hold photography lighting as an antenna.
This specific design has a metal telescoping
centre that is electrically isolated from the
extendable legs on the bottom. It has the Eiffel
Tower resemblance from this structure. These
tripods come in various extendable heights.
The one that | chose extends to about eight
feet, which the reader may already guess is the
height for a 10m vertical antenna. By adding
a 17ft telescoping whip to the top, we can set
the whip for desired total lengths, such as 16.5
feet for 20m. Using a centre-loaded design
with the addition of an inductor coil between
the tripod and whip, we can get 40m in tow
easily. Continuing the ‘fine dining’ concept, |
use a sheet of Faraday Cloth on the ground to
place the tripod upon with a wire and clip to
complete the ground plane for the vertical. This
sets up and takes down quickly for the portable
operator.

I tis often said there is nothing like Paris in

Preparingthetripod
baseasavertical

There are three major steps to ready the tripod
base to serve as the main part of the radiating
element. This includes preparing the sections
of the shaft and the feedpoint at the bottom of
the centre shaft as well as modifying the tripod
tip for fitting an extendable whip.

Gettingthebaseready

The annotated pictures in Fig. 1 show the key
steps to make the metal tripod base a vertical
radiator. A standard S0-239 mobile antenna
mount is used to connect the lowest tripod
shaft section to the centre conductor of the
coax. A hole the size of the hexagonal coupler
nut is drilled through the shaft as shown. Since
itis a tripod with extendable leg braces, take
care to place the hole so that the coax can
properly connect. Clean any paint or other
coating from the immediate area around the
hold to allow for a good electrical connection. |

The EiffelTenna

Frank Howell K4FMH describes a Lightweight, Low
Impact, Portable Multiband HF Antenna.

-y T

used a rotary hand tool by Dremel.

On the rear side a bolt is inserted into the
coupler nut inside this shaft. Before the
coupler nut can be put through the shaft, the
edges on the hexagonal nut must be ground
down sufficiently to fit the round hole. This
may take some experimentation but it will
produce a good solid mechanical and electrical
connection.

Preparingtheshaftsections

A key is to ensure that each section of the
tripod’s shaft has a good low-resistance
electrical connection to the others it touches.
This process is shown in Fig. 2. The plastic
retainer brackets are removed by unscrewing
the bolt on each side of the shaft, freeing

each shaft section. Clean the paint and other
coatings off the shaft using a rotary tool with a
metal sanding or grinding fitting. | also added
very thin copper tape purchased at a hobby
shop but Amazon or eBay are alternate sources.
| also experimented with flowing a light coat

of solder to bond the copper tape but it proved
toincrease the diameter of the shaft so it

would not fit properly. Note that Fig. 2 contains
pictures from different builds so one tripod is
black while another is silver but they are the
same model of tripod, manufactured by Neewer.
| cannot stress enough to ensure that continuity

Il

is present as you reassemble the shafts back
into the base section.

Modifyingthetripod
tomountawhip

Most tripods for this purpose have a fitting on
the top section with a standard mount thread
for camera lighting equipment (see Fig. 3). One
could try to obtain a compatible adapterto a
17ft telescoping whip (either a % x 20in thread
or ametric M10). However, | just used a rotary
hand tool and removed this fitting as shown

in Fig. 3. In my case, this resulted in a vertical
shaft height of 7.5ft, which is close to the height
for the top end of the 10m band.

Sign up to our FREE email newsletter at www.mymagazinesub.co.uk/practical-wireless
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Fig. 1: Prepare the tripod base.

a. Drill hole about the size of a 3/4"x20 coupler
nut through base section of tripod shaft. This
will become the feedpoint. Note the black plastic
assembly: it insulates the vertical shaft from the
metal legs.

b. Use common S0-239 insulated mount with ring
terminal and bolt with washer, lock washer. The
ring terminal will connect to counterpoise.

Grind edges off of coupler nut so it fits through
the shaft hole (left). (Hex-to-round shape.)

Fig. 2: Prepare tripod shafts.

Use copper adhesive tape at shaft joints

to ensure good low-resistance, electrical
connection. Then CHECK continuity!

Fig. 3: Modifying the top section.

a. NEEWER 8 ft Air Cushioned Photography
Light Tripod. Tip of tripod needs removal OR an
adapter procured. | removed it.

b. | took a common 3/4x20" coupler nut and
modified it. A rotary tool removed enough of the
nut edges on one end to fit into the metal tripod
shaft. A hole was drilled and a nut-and-bolt
added. This makes a good electrical connection
between the trip and the telescoping whip (far
right).

c. 17’ stainless steel telescoping whip screws
into coupler nut (left). The 7.5' tripod + 17° whip
is about 24.5, but the vertical length of the whip
can be reduced to 9' for 14 MHz resonance

After removing the top adapter, | scraped
the inside of the shaft clean of any coatings.
Then a coupler nut was adapted so it would
fit partially into the shaft. Similar to the hex
nut on the $0-239 mobile mount used for the
feedpoint on the base, | ground off enough of
the edges on the nut to fit into the shaft itself.
A hole is drilled through both the shaft and
the nut to allow a bolt, lock washer and nut to
securely attach the coupler. Verify continuity
on this section of the vertical radiating element
before proceeding.

At this point, we have a tripod and 17ft
whip resulting in a non-resonant 24.5ft
vertical antenna. While this might be worth
experimenting with as a random wire vertical, it
is more effective to shorten the whip to about
9ft to yield the 16.5ft length for resonance on
20m. Do not shorten the tripod or the electrical
connection at each extended shaft joint will
likely be an open circuit. This length gives us
the base configuration of the EiffelTenna.

Creatingacounterpoise
forthetripod

The reader could use wires or any other
sufficient counterpoise for this vertical. | have
used a small rectangular sheet (42 x 35in) of
Faraday Cloth very successfully. Set the table
for fine French dining with the EiffelTenna by
putting down some Faraday Cloth and placing

the tripod on top of it. Thisis illustrated in
Fig. 4. To connect the counterpoise, put a
ring terminal on the braid-side of the $0-239
feedpoint connector (see centre illustration).
After building a two-wire cable with a banana
plug to insert into the terminal end, | bolted it
to the Faraday Cloth through a metal grommet
in the centre. Later, | learned that a sturdy
alligator-style clip will work just as well and is
much easier. Repeating myself, double-check
continuity!

Multiband operation

Using the tripod by itself, 10m works well.
While | was merely testing the antenna, |
accidentally worked a ham in Colorado, some
900 miles away (about 1500km), on FT8 with
5watts into the EiffelTenna on the Faraday
Cloth counterpoise. The antenna was inside
my garage with the doors closed, next to an
automobile and a wall of wire shelves holding a
lot of my portable gear! While unintended, this
accidental contact was a pleasant reminder
that the tripod base by itself will indeed work
on the 10m band.

Fig. 4: Installing a counterpoise.

a. | tested a small sized Faraday Cloth sheet as a
counterpoise. Note ring terminal to nut-and-bolt
attached to Cloth center. Later, | discovered that
a simple wire clamp works just as well.

b. lllustration of $0-239 feedpoint on base

of tripod. White resin washer insulates the
counterpoise connection from the vertical shaft.
c. Double-check continuity!
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Feature |

Fig. 5: Adding 40m using a centre-leaded
inductor coil.

a. Here is the Eiffeltenna on my sloping driveway
using a Faraday cloth as a counterpoise. The
whip is extended to 9’ so that the antenna

will work both 20M and 40M. Other bands are
obtainable using adjusted whip and coil.

b. JPC-7 adjustable coil can be set from little to
no inductance to the desired 12 [.tH to yield a
desired 40M resonance. Use an analyzer or pre-
mark the coil. Also, see right.

c. Here's a trick to bypass or include an inductor
coil developed by Michael KB9VBR. Connect to
bypass, disconnect to include.

Counterpoise Cable

Tripod RG-316 Coax

Fig. 6: Packed down into a padded camera tripod bag.

With the whip set so that the vertical length
is about 16.5ft, the antenna tunes up on 20m
very well. The impedance is 470 with 1.150 of
inductive reactance in this instance outdoors
on Yazoo Clay-type soil. The SWR at 14.154
MHz is 1.06. This is a very good match, easily
working with transceivers without a tuner.

With the 20m length of 16.5ft (7.5ft tripod
+9ft whip) as a base, adding 40m can be
accomplished by inserting an inductor coil
between the tripod and the whip, resulting
in a more efficient centre-loaded vertical as
compared to a ground-mounted coil and whip.
The issue is what inductor value should be
used?

Several online calculators are available. |
used one at the 66pacific.com website which
suggested about 12pH for the total height of
16.5ft and the inductor inserted on top of the
tripod at 7.5ft. | estimated that the radiating
conductor averaged 0.6in as it varies from one
inch at the feedpoint to 0.4in at the top of the
whip when it is reduced to 9ft.

For this build, | chose an adjustable one from
Chelegance. The JPC-7 coil measures a range
of inductance on my calibrated HP 4275a LCR
meter from 0.3 to 21.2pH, easily containing
the suggested value of 12pH. | have shown the
full EiffelTenna set up on my sloping driveway
in Fig. 5. Aninset picture shows the JPC-7 coil
installed. | attached inexpensive ankle weights
to the tripod legs for additional stability.

Avery useful trick by Michael KB7VBR on
his Youtube Channel is an easy way to bypass
the coil if it is not needed. The illustration
in Fig. 5 shows two short wire jumpers with
Powerpole connectors installed on each
end and ring terminals above and below the
inductor (a fixed one from Wolf River Coils is

Coil
Antenna Analyzer
(behind Faraday Cloth)

Faraday Cloth
Whip

in the illustration). The coil can be inserted or
bypassed in the radiator by simply connecting
or disconnecting the jumper.

TheEiffelTennaasaportable
multibandvertical

This homage to the Eiffel Toweris a
lightweight, fow impact, multiband vertical

for HF. No stakes in the ground or wires hung
from trees, something more parks and public
spaces frown upon today. It is deployed and
taken down quickly. Fig. 6 shows how | pack
it down into an inexpensive padded camera
tripod bag, along with coax and a small
antenna analyser (hidden by the Faraday
Cloth). Many adjustable inductor coils will
work in this design. | just happen to use the
Chameleon JPC-7 coil here. If there is modest
wind, some ankle weights are attached around
each leg using the Velcro built into each one.
With only 20 watts SSB, I've worked all along
the East Coast from Central Mississippi with
very good signal reports, even with very poor
band conditions.

This vertical can is easily adjusted for 40, 20
and 10m. Shortening the whip to 3.7ft with the
tripod at 7.5ft and the coil bypassed will get
the antenna into the 15m band. This is likely
more efficient than using an ATU to match the
40m harmonic on 15m. The WARC bands can
be tuned by adjusting the whip and using an
analyser. | find that the Faraday Cloth sheet is
far easier to lay out underneath the tripod and
to fold up upon completion of the operation.
All the parts in this antenna build are not very
expensive for hams who are comfortable
shopping the online resellers. Consider
building one for your portable operating
adventures. Bon Appetit! PW
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Crimp Tool for

Powerpole Connectors Carbon-6 Ultra-light Mast
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£48.50

A carbon-fibre telescopic pole, ideal
for lightweight end-fed
wire antennas.
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Extended length 6 metres

P | i e e Packed length 43cm
owerpole conneciors In various pack sizes: 1 &
Pack of 5 connectors Weight just 315g

15A or 30A £6.00 .
A5A £8.25 Small enough to fit in a rucksack,
Pack of 12 connectors tall enough to support your antenna.
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45A £16.50 A highly portable light-duty mast.

(1 connector = | black shell + 1 red shell + 2 contacts)
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Antennas

Keith Rawlings G4AMIU
keith.gdmiu@gmail.com

ello and welcome once again to Antennas.
H After a break last month to catch up on

some reader feedback | will return to dis-
cussing some of the tasks that can be carried out
using a Vector Network Analyser or VNA. As before
I will focus on using the NanoVNA family of analys-
ers. There are various versions of Nano's available
and in my case | use a VNA-3G. The techniques dis-
cussed, though, can be used with other VNA's.

VNA asadip meter

A Dip Meter (or Dipper) is a device that can be used
inthe measurement and testing of radio frequency
circuits. Traditionally it will be enclosed in a metal
case and is basically a tuned L/C oscillator that has
an exposed coil, which determines the frequency
range, and is used to couple to devices under test.

To adjust the frequency of the oscillator there will
be a tuning knob on the case linked to a frequency
scale and a means of reading the amplitude of the
oscillator, usually a meter, the sensitivity of which
can set using a sensitivity control.

The exposed coil is used as a ‘Coupling coil’ and if
it is presented to a resonant circuit, such as a trap,
this circuit will absorb current from the coupling
coil when the circuit under test is tuned to the same
frequency as the oscillator thus producing a ‘dip’ on
the panel meter.

To cover a wide range of frequencies the coupling
coil can be unplugged and replaced with coils cov-
ering the appropriate frequency (a commercial dip
meter will invariably have a set of coils provided
withit).

The original dip meters were called GDO's, that
is Grid Dip Oscillator, where the oscillators used a
thermionic valve. In later years the meter was still
a GDO but with the advent of the FET it became a
Gate Dip Oscillator. However operation was the
same, the coupling coil was placed near the tuned
circuit, the oscillator was tuned over the appro-
priate frequency range and when resonance was
found, the tuned circuit absorbed current from the
GDO's oscillator, this was demonsirated as a ‘dip’
on the unit's meter, and the frequency was then read
off of the tuning scale. Simples, but there are pit-
falls to avoid.

The coupling between the two circuits needs to
be 'loose’ otherwise there could be interaction due
to ‘pulling’, which will detune the circuit under test.
Another factor is that although the GDO would have
a frequency scale, the accuracy of this scale could
vary greatly due to driftin the oscillator circuit and
also to interaction just mentioned.

To accurately obtain the frequency of the GDO it is
usually possible to monitor this on a receiver. Tune
it to the ‘ballpark’ figure given by the GDO's scale
while using a short piece of wire for the antenna.
Then, fine tune the receiver to monitor the signal
from the GDO. Alternatively, loosely couple the in-

2

Mozre on VNASs

Keith Rawlings G4MIU’s suggests yet another use for
VNAs before covering other antenna-related topics.

put of a frequency meter/counter (again to avoid
pulling the meter off frequency) to the GDO after the
measurement has taken place. Alternatively, some-
thing like the TinySA could be used to very accurate-
ly display the frequency of the dip meter.

Despite these limitations, when used with care
the traditional GDO is a great tool for measuring
things such as the resonance of tuned L/C circuits,
resonance of antenna elements and crystals. Itis
also used to measure Capacitance and Inductance
where a tuned circuit is made up of either an accu-
rate known value capacitor or inductor. Also, they
can usually be used as an Absorption Wave Meter,
a relative Field Strength Meter (FSM) in addition
to acting as a Heterodyne Frequency Meter and a
Signal Source.

An introduction to using a dip meter can be found

here:
https:/ftinyurl.com/2hcd84v7

Incidentally there were Tunnel Dippers that used
a tunnel diode in the oscillator circuit potentially of-
fering higher frequency operation.

Fig. 1 shows a late 1970's vintage Grid Dipper.

Enterthe VNA

Itis possible to use a VNA as a dip meter. To do this
all that is required is to connect a suitable coupling
loop to the S11 port of the device.

I suggest that it is best to mount the coupling loop
on an SMA connector or on a short pigtail cable and
mate that with the socket on the VNA. The size of
the loop, its inductance and physical diameter, will
generally be dictated by the desired frequency and/
or size of device being tested.

Sign up to our FREE email newsletter at www.mymagazinesub.co.uk/practical-wireless

28

PRACTICAL WIRELESS October 2025



Antennas

Fig. 1: Trapider Gate Dip Oscillator Kit with a
range of 440kHz to 280MHz. Fig. 2: Setup for
measuring a trap. Fig. 3: Sense loops.

Fig. 4: Response of the trap on the NanoNVA
using SWR selected. Fig. 5: AN-SOF box to
select Sommerfeld-Norton model. Fig. 6: AN-
SOF New Segments Display in the Models Tab.

I have seen it suggested that you don't need to
perform a calibration to use the VNA as a dip meter
but just set up the sweep to include the frequen-
cy you believe the resonant circuit will Ting’ on.
However, | tend to calibrate so then | know that eve-
rything is set up properly.

To make a measurement you move a coupling
loop connected to the S11 port close to and on the
axis of the test circuit. At resonance you should
see a dip in the response of the SWR or Return Loss
plots and depending on the sweep width, possibly a
few harmonics.

Making a coil for the VNA is relatively simple. With
the GDO the coil has to be of a value that will match
the capacitor to form a tuned circuit at the appropri-
ate frequency (or more correctly frequency band).

With a VNA the frequency generation is all per-
formed for us within the device and instead of a coil
forming a tuned circuit, all we need is a ‘sense coil’
of some sort. A benefit of this is that there is very
little ‘oscillator pulling’ as found with a traditional
dip meter.

The example | have chosen for this discussion is
a 7MHz trap from a GBKW/W3DZZ trap dipole. Fig.
2 shows the 7MHz trap under test. The traps have
a dimension of 55 x 35mm and are potted, mean-
ing there is no way to see inside without literally de-
stroying them.

I made up a trio of sense coils for my VNA-3G
from a reel of wire used for aircraft wiring. This has
acloth outer and the name Tefzel on the reel and
was given to me years ago. As I've never used any
of it before, | decided to put it to use to make some
coils. Note that any stout insulated wire should be
fine.

To check the traps, | formed up two loops of wire,
one 65mm in diameter, another 100mm in diameter
and a third was made 45mm in diameter to make
up a set.

The 100mm loop has two turns as does the 45mm
but for the 64mm loop | thought | would try three
turns just to see how it compared.

The length of wire needed is simply the coil's di-
ameter and the number of turns multiplied by pi or
Length =1t x Average Diameter x Number of Turns.

The wire was then coiled up and held in place us-
ing insulation tape and shrink sleeving.

I then simply soldered the loops onto a female
SMA socket which can also be mounted on a short
cableif needed, Fig. 3.

If you do calibrate, do so where the loop connects
tothe cable.

Itis then a simple matter of bringing the loop into
the proximity of the trap as seen in Fig. 2.

I had the VNA-3G just set to read VSWR and
as you can see from Fig. 4, there is a distinct re-
sponse where the trap is resonant at 6.926MHz.
Incidentally, | found no difference between the
65mm and 100mm loops in this case.

These traps cannot be adjusted but if you were
designing your own then this method can be used
to bring them to resonance.

As | knew these were 7MHz traps | used a sweep
from 5MHz to 8MHz but if checking an unknown
trap, a wider span may well be needed. However,
bear in mind that if the number of sweep points
used is too few, you may miss the response alto-
gether.

If you are testing a tuned circuit using a toroid,
then thanks to the self-shielding properties of the
toroid you may have difficulty in getting a dip. In
this case place a couple of turns of wire through the
toroid and solder these to a connector. Disconnect
the VNA first!

The elements of an antenna may be checked for
resonance by connecting a suitable loop to the

NanoVNA and placing it near the element where a
response should then be seen on the resonant fre-
quency.

Always remember that devices being tested may
well be affected by nearby objects which may de-
fune them and as in the case with the GDO, keep
coupling a loose as possible.

Asad but cautionary story

As | began writing this month’s missive the August
25issue of PW arrived on the doormat. In Keylines
editor Don discusses the merits of portable operat-
ing, especially for those with limited operating op-
portunities due to antenna constraints and/or QRM
issues. Indeed, Don is correct in saying that with
today’s modern equipment it is quite an easy task to
take a radio and an antenna out into the wild.

Since writing Aerials Now in RadioUser and then
the Antennas columns in PW | have been struck by
how many readers ‘go portable’.

A number of RUreaders used ‘world Band' radios
such as those from Tecsun and Sangean to DX
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shortwave broadcast stations using simple port-
able wire antennas. One reader took his Winradio
Excalibur and laptop plus external hard drive out
portable to DX utility stations, again using simple
'bits of wire strung from a tree’ and from PW it is
clear that the FT-817(nd) and Icom 705 are popular
radios for the transmitting amateur. Antennas tend
to be a bit less casual for the latter operators but
again end-feds and dipoles strung from trees are
popular and it seems that the small portable ‘an-

Not to be left out are full size verticals using glass
fibre poles, usually with a few radials or a counter-
poise strung out along the ground.

Also, as | began writing this month, | read of the
sad news of the death of Tripp Owens N4NTO.
According to reports Tripp died after being elec-
trocuted at a cemetery in Harnett County in North
Carolina.

The report went on to say; “Emergency Units ar-
rived on scene to find a male victim on the ground

of power lines.
“Fire and EMS could not access the victim as the

tenna kits' from China are becoming prominent too.

(with) his approx 20 foot Ham radio mast under a set

WOtE: The rurmie e P *1* syl InOEates e 1oL munieey of segments m The moceL T 108l fciudvs wre SegIets, wire-M-srs [uncions, and ware-so-grourd
romnane Bt grantien

power in the immediate area had the possibility of
being energized. Harnett County Sheriffs Deputies,
NC Medical Examiner and both South River EMC and
River City Construction arrived to assist. The person
was pronounced deceased at the scene.

"This is still an active investigation."

The incident was thought to be at the Historic
Averasboro Battlefield Site where it is believed that
Tripp's vertical antenna came into contact with
overhead power lines.

It appears the incident may not have occurred
during setup, but rather while taking the antenna
down after a POTA operating session. So, sad news
indeed, and a reminder to be very careful when op-
erating near power lines.

I have a location no more than 300m up the road
from me that would be perfect for portable opera-
tion. Itis almost the highest point in the village,
away from the local QRM, it has a clear take off and
is just off of a footpath so access is easy but there
are two runs of 12kV overhead cables nearby, so
apart from occasional hand portable operation |
avoid for obvious reasons.

So, please be careful!

Conductivity [Sfm]  Permittivity

clooor | g1 |

O substrate

AN-SOF SimulatorV10.5 released.

Here are details of just some of the improvements.

In this version a new Sommerfeld-Norton ground
plane model has been implemented. This useful
addition improves accuracy on calculations for
horizontal wires, including loops and linear wires,
down to 0.005\ above ground as well as with verti-
cal wires raised by approximately one wire radius
above ground. Wire-to-ground connections are sup-
ported although their interactions are modelled via
specular reflection, so the ground must be a good
conductor at the selected frequency.

Itis recommended that for wires connected to
poorly conductive grounds that the Sommerfeld-
Wait / Asymptotic model is used instead.

The Sommerfeld-Norton model is particularly
suitable for dielectric grounds with no direct wire
connections, Fig. 5.

In addition the total number of segments per mod-
el is now shown: such as after the '|' symbol on each
button label in the Models tab and also in the Status
Bar at the bottom of the AN-SOF window. The total
of segments shown includes Wire segments, Wire-
to-wire junctions and Wire-to-ground connections,
which are labelled as ‘GNDs’, Fig. 6.

Calculation capabilities have been extended
too. The simulation core has been improved with
new options in the load impedance suite. Users
can now define Series, Parallel and Trap RLC
configurations, enabling accurate modelling of
components such as traps and resonant circuits.
Improved junction and stepped-radius algorithms
will deliver up to two times' faster simulations,
with no compromise in accuracy.

Gain, Directivity, Power Density, and Radiation
Patterns may be plotted against frequency and
users may instantly view Vertical-Polarisation,
Horizontal-Polarisation, Right-Hand and Left
Hand circular Polarisation components to analyse
polarisation effects over a wide band.

Also, several bugs related to the rendering of me-
tallic surfaces have been resolved which improve
visual accuracy and model integrity.

For full details visit:

https:/tinyurl.com/yj3k4hnn

That's it! See you all next month. PW

Sign up to our FREE email newsletter at www.mymagazinesub.co.uk/practical-wireless
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O
YAESU ICOM

ML&S Officially the only Direct Factory Appointed Distributor & Repair Workshop for Yaesu Musen ML&S Stock the Full Range of New lcom
Products Products
7
' = 1 - . - I
. Yaesu FTM-310 Dual Band First delivery in October £399.95 ThIS mon‘th S Featured Icom
This month's STAR PERFORMER | | FTdx101D 100W HF/ém Transceiver | B |(| | IC-71
£2999.00 plus FREE Speaker t's Back! lcom IC-718
Ya'esu FTX'1 F FTdx101MP ...... £4099.99 -
ALL BAND ALL MODE PORTABLE Comes with free M-70 rnlcrophona worth £129.95 Yaesu ML&S
N FT-dx10 Narrow band SDR and Direct Sampling Pri
= : £1339.99 ce
Yaesu FT-891 HF/6m Base/Mobile .......cccoccvnriens £639.00 Just
20% discount off FC-50 when bought together
Yaesu FT991A All-Mode Transceiver .................£1199.00 £730.00
Yaesu FT-5DE IPX7 Dual C4FM RX Handie...........£344.00 ) . .
: You haven't stopped asking for it since Icom took
Yaesu FT-70DE ) § neodkciion bt its back
CAFM/FM 144-430MHz Dual Band Handie R out of procuction but It's back, An HF/6m 100W
Yaesu DR-2XE C4FM Repeater................ccooeue. i Base Transceiver with no frills, just a good honest
Another Dream Radio Yaesu FT-65E VHF/UHF 2m/70cm Dual Band easy to use radio. Price is great too!
from Yaesu b Frarlie Yoosu FEAXE =ERbT5 L See HamRadio.co.uk/IC718
5W VHF/UHF FM
Taking over from where the best- porallleliemeng Icom IC-7760.............£5099.95
U B B | [e— £59.95 200W HF/6m 50MHz Remote
sellmg FT-818 left off. Eﬂeil-l M-70 head Snscei;er. Now In Stock,
i . esktol Limited Numbers. See our
® 6W/10W on any band e 5.6?DmAh high-capacity Micropﬁone < YouTube Review MLandS.TV
@ 160-70cm incl 4m Li-ion battery pack | | Gk .o £129.95
. A RC-7760 Remote head accessory for
® Twin RX with any mode @ Dual Loudspeakers the lcom IC-7760
on either receiver ® USB ports support CAT . .
® SDR Technology and operation, audio input/ KE NWO O D fggﬁgﬁ;ﬁfﬂ”ﬁ:ﬂ e hmpine
3DSS output and TX control function linear amplifier
i ML&S Officially A ted UK Sole is one I:)F the key pieces
HamRadio.co.uk/FTX1F Distributor & Re::lngr%;ll'r:op for Keﬁwood's of equipment for keen
Ham Radio Products competition in DX huntin
and contesting. Increase
MNEW Yaesu FTM-510DE ASP Linearity & Clean Transmission with the Digital Pre-Distortion gDF‘D]
Dual Band Mobile Transceiver New! Dual Band Technology (with the [C-7760] ..ev.vrvvverserrverisnessessessnenes £5095.00
C4FM Digital/FM 55W Dual-Band remote TM-D750E.
Mobile Transceiver First shown at Icom 1C-905 VHF/UHF/SHF D-Star Transceiver
The New Flagship Mobile with TOkyO Ham Fair The IC-905 is a versatile all-mode transceiver that covers
Super-DX & ASP for Enhanced Coverage 144-5600MHz and includes a 10GHz transverter option,
Latest high-performance C4FM Digital/FM Dual-Band n . providing access to VHF/UHF and SHF frequencies.
Mobile Transceiver, offering 55W VHF / 50W UHF output COI‘I‘!II‘Ig Soon! £2849.00 or CALL for package price!
power and packed with cutting-edge features for supe?or lcom CX-10G 10GHz Transverter £1450.00
communication. Designed to replace upon the successful = Or buy together with IC-905. Call for package price!
FTM-500DE. £549.00 This month’s Featumd KenWOOd The lcom CX-10G 10GHz Transverter is a high-performance radio
?si?ozvaﬁm;ﬂbgiﬁ AFSI'\: Dual frequency (RF) converter designed for amateur radio enthusiasts
z ua

and radio experimenters.

ID-52E PLUS Dual Band D STAR Digital Trsvr ....... £559.99
lcom 1C-7100 HF/6m/dm/2m/70cm Base & Mobile
Transceiver including D-Star with remote control head unit

Kenwood TH-D75e

144/430MHz Handie

Band Mobile Transceiver. Versatile
dual-band mobile transceiver
ofFenng 55W on VHF and 50W on

NEW‘Q ......... = 3135 ﬁ;‘?agz.' The new TH-D75E is the logical NEW LOW PRICE £1095.00 and FREE UK_ SHIPPING
144MHae‘s;;.l I ter evolution of Keswood's popular IC-R&E 0.100-1309.995MHz Handheld receiver
z obile PRICE DROP £220.00 ML&S £199.00

TH-D74E duo bander. 5W on 2/70.

FM & D-Star, Built-in Digipeater,

: . - - APRS, Wide-band all mode receive,

o IF Shift function, USB-C charging
W, 20Wior BW. s ot oot £189.95 port & IP54/55 approved.

NEW Yaesu FT-3165 ASP - 65W 144MHz FM Mobile

Transceiver. Powerful 2m
mobile transceiver, delivering an

leom IC-7i
WHBFREE Miic......... i s £3199.99
lcom IC-705 The worlds best selling All-Band All Mode
Transportable 160m-70cm ..... PRICE REDUCTION £1195.00
lcom AH-705 Random wire auto tuner far IC-705. ...... £299.99
lcom IC-7300 Best selling 100 Watt - HF/50/70MHz

SDR HF/50MHz Transceiver with

W

Transceiver. Robust, compact Priced at £778.99 including FREE UK mainland Transceiver with SSB / CW / RTTY / AM / EM
2m mobile transceiver designed \shipping, use code RC75. 2 | s with FREE UK SHIPPING £989.95
to deliver powerful performance PTRX-7300 High quality RF interface module
and reliability for ham radio for the 1C-7300... £209.99
enthusiasts. With a 65W output, Kenwood TS-890S - PTRX-9700 with FREE SHIPPING................... £280.00
users can select from three power levels (65W/30W/5W) BACK IN STOCK! Icom IC-9700 With FREE SP-38 speaker worth £156
to sUit various needs. ..o Limited Offer £156.00 Probably the best Base Station 2/70/23 all mode including D-Star .£1899.95
FT-710 AESS HF/6/4m All Mode Compact Transceiver. HF/6m Transceiver lcom IC-R8600 New 100kHz-3GHz Receiver with SDR
Perfectly sized & simple 0 US€ ....urisniisessa. £979.99 Kenwood have ever technology from IC-7300.......... SPECIAL PRICE £2449.99
vF\':'ItTh‘ig;e Hil([ rnalnlankd :;hnppmg and Yaesu hmggqq ;‘lade.H P ) rf I lcom ID-5100

el MO SPERAKET) ..covvisarsssimiensssmsanssasssnana eter Rart was astounde the recelver pertormance K i X
Yaesu FTM- 3OODE 50W CAFM/FM 144/430MHz Dual Band general build quality. This m{:nth’s deal ingludes a Eﬁff@szf E—;;J gﬁgﬂaﬁf& Er?%lggneslver """" R
Digital Mobile Transcever............ocumrcreesennieeees £349.99 FREE MC-43 microphone. ............ Special Price £3999.95 NEW! Icom AH-730 100W Remote Auto-ATU..... £550.00

242 Point your camera to this, the only QR Code for
M ARTI N LYN CH & SONS LTD 744 Ham Radio you'll ever need, it takes you directly to
our web site!
THE WORLD FAMOUS HAM RADIO STORE
: e " OUTSIDE THE ULEZ ZONE! Wessex House, Drake Avenue, Staines, Middlesex TWI8 2AP UK "Sll HamRadio.co.uk for full
— GAFE ONLINE SHOPPING  Tel: 03452300 599. International Te: +44 1932 567 333. E-mail: sales@hamradio.co.uk specifications or call the teamon
h www.HamRadio.couk Opening Hours: Mon - Fri: 8.30am to 5pm. Sat: 9am to 4.30pm 0345 2300 599
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Aurora AU-510M & AU-520M. Due late ‘25!

FlexRadio Aurora AU-510M
500W Integrated SDR
Transceiver (With Screen).

The World's First Fully
Integrated S00W SDR
Transceiver.

Introducing the Aurora AU-510M
from FlexRadio - a revolutionary SDR transceiver delivering 2
true 500W of RF oug:u‘t in a compact, all-in-one design. Built for
modern amateur radio operatars, the AU-510 redefines station
architecture by integrating the transceiver, ampllﬁer automatic
tuner, and power supply into a single chassis ... £7349.00
FlexRadio Aurora AU-510 (Without Screen) ... ... £6199.00

FlexRadio AU-520M

Dual SCU 500W Integrated SDR

Transceiver (With Screen)

The Next Evolution in High-

Power SDR.

The AU-520M is part of

FlexRadio's revolutionary Aurora™ Series—a new class of HF/6m
transceivers that combines the transceiver, S00W amplifier,
automatic tuner, and power supply into a single, compact system.
Designed for operators who demand high performance an
modern convenience, the AU-520 offers unmatched efficiency,
integration, and flexchility £9599.00
FlexRadio AU-520 (Without Screen)....................... £8599.00

Flex Maestro Control Console

The Maestro™ s an intuitive, plug-

and-play control console that directs

the operation of any Flex-6000 or 8000

Signature Series transceiver without the

need for a traditional PC. Connect Maestro directly or through
your local area network (LAN) to any Flex-6000 or 8000 series
transceiver and you are ready to OPerate......ererinns £1599.00

FlexRadio 8000 Series
The FLEX 8000 Series revolutionise your view of the bands with
up to two 7MHz spectrum waterfal(dlsplays and independent
receivers. These dual receivers can mmul(aneouslc\ssoperate on

any band and mode with instant QSY between VFOs, perfect for
igital mode and remote operations.
FLEX-8600M With screen £5599.99

FLEX-8600M Without screen ... ....£4599.00
FLEX-8400 With screen £3599.99
FLEX-8400 Without screen £2449.99
Flex Power Genius XL

There's power. And then there is

POWER! But one can never have

too much power which is where the

Pawer Genius XL amplifier cames

into play taking your perfectly good radio and amplifies its
performance exponentially.

RRP £6899.99 ML&S ONLY £5799.99

ML&S Exclusive FLEX Distributor for UK

- As used by commercial ugmmmm and
KiwiSDR2 ™ " government anencies worldwid

An ultra-high performance HF 0-30MHz SDR

Receiver - from New Zealand!

Ma PC required, simply connect via your Ethernet cablel

to your router and attach an HF antenna.Once set-up,

your HF receiver will be accessible from anywhere in

the world via the intemet. It's that simple! In stock now at
See HamRadio.co.uk/KiwiSDR2 £359.00

Elad SDR products available at ML&S
Elad FDM-DUO

5W - Multi use SDR Transceiver for
only £899.00

The FDM-DUC is a game-changer - a
top-end SDR with dials and knobs! This
transceiver has a SW output that can
operate as a stand-alone unit, without a
PCl Connected to a PC, FDM-DUQ is a very modern SDR receiver
and transmitter with capabilities which are usually available in very
large large radios only.

Elad TM-2 Y
Console for SDR Radio for only £269.95

TMate2 allows the control of main functions

of SDR software as FDM-SW2, PowerSDR and

Perseus. Intended mainly to allow the use of SDR software without
the need to watch the screen of the PC, or when the screen of the
PC is crowded by various programs such as LOG or software for
DIGITAL operations or CONTEST.

THE WORLD FAMOUS HAM RADIO STORE
OUTSIDE THE ULEZ ZONE! Wessex House, Drake Avenue, Staines, Middlesex TW18 2AP UK
Tel: 0345 2300 599. International Tel: +44 1932 567 333. E-mail: sales@hamradio.co.uk

Opening Hours: Mon - Fri: 8.30am to 5pm. Sat: 9am to 4.30pm

Topbytes

Morse Trainer
Modern Tools for Classic
Skills

EXCLUSIVE TO ML&S!

Overview
The Topbytes Morse Trainer is a compact,
self-contained CW practice unit wi
feature set designed to make learning
Morse code accessible, adaptable, and
engaging. Housed in a durable enclosure
with a colour touchscreen display, it
enables easy navigation through practice
modes, settings, and even built-in games.
Its USB-C argeahle battery, onboard
speaker, and 3.5 mm key input mean it's
ready to go right out of the box-whether
Eou‘re practising at the desk, outdoors, or
etween QS0s at a club night.

Touchscreen Display: The full-colour, user-
friendly interface makes mode selection
and adjustment intuitive—ideal for those
less keen on menu-diving or cryptic button
sequences.

Paddle and Straight Key Support: The
inclusion of a standard 3.5 mm jack allows
users to plug in their own Morse keys,
offering a more realistic feel than simple
touchscreen-based alternatives.
Customisable Practice Settings: You

can tailor WPM (words per minute), tone
frequency, and character spacing to suit

MARTIN LYNCH & SONS LTD[[¢}I5:
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our current skill level. This makes it useful

oth for slow leamers and those training
for high-speed contesting.
Audio Output: Useful for routing CW
tones into a transceiver, amplified speaker,
or external logger for added versatility.
Games and Drills: Onboard interactive
games add an element of fun while helping
reinforce reflexive recognition of characters
and words.
Wi-Fi Enabled: Perhaps most impressively,
the trainer includes Wi-Fi support for
over-the-air firmware updates - a rare
and forward-thinking addition for this class
of device.

In Practice

Initial use of the Topbytes Morse Trainer
is refreshingly straightforward. The unit
powers up quickly, and the interface is
immediately inturtive. Within minutes,

you can select a practice mode, plug in
your preferred key, and begin tapping
away. The built-in battery easily handles
extended sessions, and its compact form
factor means it's well-suited to portable
use, whether on a park bench or a field-day
table.

The games and drills are a welcome touch.
They go beyond simple tone reproduction,
introducing L)at‘tern recognition and timin
challenges that keep practice sessions bat
fun and productive.

Ideal For...

Foundation and Intermediate candidates
preparing for their first taste of Morse
Lapsed CW operators looking to rebuild

The Ham Radio Guide Book 2025 is more
than just a pamphlet - it's a well-crafted
utility booklet that strings together
regulatory insight, practical advice, and
clear mapping of the ham radio world. It's
deal for anyone serious about keeping up
W|th the hogby without missing a single
frequency change or procedural update.
For your next licensing milestone or
oFeratm session, this guide is a smart bit
kit to have at arm's reach.

HAMRADHOGUIDE ‘? W

"
Ham Radio Guide
Book 2025

The Ham Radio Guide Book 2025
is a newly released, comprehensive | «
printed guide aimed squarely
at amateur radio enthusiasts. It B
consolidates essential infarmation in
a full-colour, magazine-style format—
covering frequency allocations, band |
plans, licensing tips, operational best
practices, andiandy reference tables. | «
It's your year-round companion,
packed with clear diagrams, FAQs, *
and updates relevant to the 2025
amateur radio landscape.

£24.00
See HamRadio.co.uk/HRGB
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ANAN-10E Coming SOON!

Reintroducing the ANAN-10E HF
& 6m SDR Transceiver.

Price TBC - Secure yours with a
£200 deposit today.

Pre-Order and you will only be
charged once your order is ready
to Ship.

DigiRig Mobile

Tiny new digital modes
interface

[} 'I'mlmmﬂnCEEﬂTﬂmmnhmwuwdwwaowmm}w
u can save your CREDIT for future purchases

L} EeCREDﬂwnumh;anhuleﬂmunhmwmﬂhmmm
than encugh time to use it

[] h‘sﬂnplmd t's FREE, You spend maney with us via our website and
w give you money back to spend on our website an a purchases,

their speed and confidence

Contesters and QRPers refining timing
and consistency

Clubs and trainers needing a portable,
student-friendly practice tool

The Topbytes Morse Trainer is a
thoughtfully designed CW learning aid that
blends traditional practice with modern
convenience. lts feature set supports
a wide range of users, from absolute
beginners to those chasing 30+ WFPM. The
dghion of Wi-Fi, games, and a vibrant
touchscreen makes it stand out from many
of the more spartan alternatives on the
market.
With its portability, ease of use, and real-
world keying options, this is a trainer that
doesn't just teach Morse-it encourages you
to enjoy it.

Only £99.95.
See: www.HamRadio.co.uk/
topbytes

Coembines audio codec, serial CAT
interface and PTT switch

Supports full featured CAT interface: PTT, bands, tuning
etc. (not just VOX based PTT,

Uses a single USB connection to computer minimizing
the cables mess

Senal computer aided transceiver (CAT) port can be
configured for logic levels, RS-232, CI-V or TX-500
Works with all major OS5 flavours: Windows, MacOS and
Linux

Permanently available |ndependent|g from CAT port an
open-collector PTT switch controlled by RTS signal of
the COM port to interface Handies/Mabiles ete,
Auillary connection points to CM106 codec

Uses widely supported CP2102 serial interface &
CM108 audio codec

For more details see HamRadio.co.uk/DigiRig

Xiegu G90

HF 20W SDR Transceiver. £399.95
Partable 20W HF amateur radio transceiver
with an SOR architecture and built-in
autematic antenna tuner.

Xiegu X6100

Ultra Portable Shortwave
Transceiver Radio. Only £549.95
Adopting SOR software radio platform

architecture with excellent performance, which carries powerful

SDRpl
1aunch of the "nRSP-ST", an All-in-one, Plug-and-play
Networked SDR Receiver.

As the UK's Ham Radio Distributor of British made and
designed SDRplay products, we have all models available o
stock for immediate shipping.

SDRplay RSP1B - 14-bit SDR Receiver
Enhanced version of the popular RSP1A,
offering a powerful wideband 14-bit SDR
receiver that covers the RF spectrurn from
1kHz to 2GHz ...

NEW! SDRplay RSPdx-R2
Providing up te 10MHz Spectrum Dis Iag
anywhere between 1kHz to 2GHz.£225.60

SDRplay RSPduo
The ultimate Plug-in SDR. Dual Tuner 14bt
SDR £239.95

USB A-B Cable for SDR Play RSP ...£2.65

ay Limited recently announced the imminent

baseband and RF, integrating rich and diversified operating
functions bringing a brand-new recognition and experience on

Xiegu X -

Xiegu X6200

HF/50MHz Compact- é’y pe Intergrated

& Portable Amateur Radio Transceiver. Only £775.00
X6200 inherits the compact and high performance characteristics
of the X6 series combining excellent performance with advanced
features to meet your various expectations and requirements for
portable ones.

FOLLOW US ON X (Twitter) AND FACEBOOK HamRadioUK Watch our YouTube Channel on www.MLandS.TV

This exciting new product addresses the needs of radio enthusiasts
who want a ‘plug-and-play’ solution for remote reception.

We think the nRSP-ST will be ideal for anyone wanting a wideband
remate receiver without needing computer skills hours of set-up
time and ongoing maintenance at the remote

location. We are very much looking forward to

making the product available as soon as possiole.

We are aiming to launch the nRSP-5T in time for

the holiday shopping season. £459.00
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Hiberling Ultra-premium HF/VHF Transceiver

Hilberling PT-8000A HF/VHF Transceiver handcrafted in
Germany to the highest engineering standards........... £13249.00

Hilberling HPA-8000B

1kW Power Amplifier. 160/80/40/30/2
0/17/15/12/10/6/4m bands. All-mode:
AM/FM/SSB/CW. Internal power supply:

200-260V... £5800.00
.
HackRF Pro SDR Platform: ML&S RANGE OF LINEAR AMPLIFIERS
A Next-Gen Open-Source ACOM 14005
4 Solid-State 1.8-54 MHz
Transceiver Linear Amplifier
£3495.00

The latest offering from Great Scott

Gadgets, the HackRF Pro, delivers impressive performance in
a compact package. Covering 100kHz to 6GHz with transmit
and receive capability, it is a versatile and open-source platform
designed for serious radio experimentation.

Available from early September 2025 for only £312.00
Pre-order on our website, see HamRadio.co.uk/hackrfpro

Anytone AT-588 Anytone AT-6666Pro

4m Transceiver 10m Mobile Transceiver

70MHz. AM FM SSB 10m Radio
2 28-29,700MHz

80W.
£204.95
Special Price

Hear those weak signals with bhi DSP
noise cancelling products designed
and built in Great Britain.

NES10-2MK4

£149.99

New NES10-2MK4 amplified DSP noise cancelling speaker. .......£139.95
Dual In-Line
Dual channel amplified DSP noise eliminating module. .............£189.95

DESKTOP MKII
Amnplified DSP base station speaker - 10 Watts audio. .............£239.95
NEDSP1901-KBD Pre-wired low level retrofit audio DSP noise cancelling
module. This module replaces the popular NEDS01061-KBD that many
Yaesu FT817/FT-818 users have installed over the last 18 years. .£129.95
Compact In-Line Compact DSP noise cancelling module with im |3I’EM?E|
DSP algorithm giving even better noise elimination.
ParaPro EQ20 Audio processing unit ...

ParaPro EQ20B Audio processing unit [Bluetoom versu:nn]
BHi NCH Active noise cancelling headphones.....
BHi HP-1 BHi Wired stereo communications headphone

Digirig Lite rev 1.2
A minimalistic version of Digirig with the same
audio code as regular model of the interface but
without serial port.
+ Combines audio codec and PTT switch
* Sugports PTT by GPIOZ of CM108 audio codec
. SJ::%JFS VOX PTT by the tone on the unused right channe! [experimental]
* Works with all major 06 flavours: Windows, MacO5 and Linux
» \Jses & single TRAS connector compitible with existing Digirig audio cables
* Growing collection of pre-made cables inchuding popular lcom, Yaesu, Elecraft,
Bacfeng, Miegu transceivers
* Isglation can be easily added using a USE isolztor dongle e v E47.95

DigiRig Isolator

Eliminate audio noise caused by ground loops ’
by isolating your PC from transceiver ..£29.95

ZUMSPOT Mini 2.4" OLED

LCD Pi Zero 2

Single band UHF Modem, Raspberry Pi Zero
2 depending on availability), 2 part ZUMcase,
SD Card loaded with Pi-Star ready for you to
configure, use with your compatible digital radio. ..

ZUM Radio Elite

3.5 LCD small and efficient Multi-Mode
Digital Hotspot High performance 32-bit
ARM processor. Fully assembled and tested
in exclusive custom injection molded case.
Includes & Raspberry Pi 4. Supports DMR,
P-25, D-Star, YSF, NXDN, POCSAG and M17. Cnboard LEDs to
show status (Tx, Rx, Status and Mode). Up to 10mW RF transmit
power. SMA antenna connector, UHF antenna included. Includes
pre-programmed and pre-configured 5D card with Pi-Star. The open
source firmware (MMDVM) is pre-loaded. Built-in 3.5" LCD screen.
Includes 34 USB-C power supply. 1 year wamanty............... £255.95

The ACOM 1400S is a
state-of-the-art amplifier
covering all amateur bands from 1.8 to 54MHz. It comes with a
new compact Touch-Screen Remote Control Unit. The proven
ACOM 0BAT tuner is the optimal option for use with ACOM
14005. Both devices share the same front panel design and will
|ook magnificent in your shack.

ACOM 14005 amplifier is based on the latest LDMOS transistor
technoleg{. The final PA stage uses a rugged 65 V LDMOS
transistor for heavy operation modes. Tﬁe amplifier as standard
is eqml:rped with an Ethernet interface and thus can be remotely
controlled via the Internet through the integrated Web interface.

Acom 5005
500W 160m-4m 500W
Linear Amplifier IN STOCK

The ACOM 5005 is a state-of-the art linear power amplifier that
covers all amateur bands from 1.8 through 70.5MHz and provides
500W rated output power [PEP or digital) .................... £2199.00

New Acom 1003 HF + ém Linear Amplifier . £2700.00
Acom 2100 1.8-54MHz Linear Amplifier .. ..£3420.00
Acom 20205 1.5kW 160m-6m Solid-state .£6779.00
Acom 1010 140-10m Linear Amplifier ..... .£1985.00
Acom 1000 1kW 1kW PEP/CW 1.8-55MHz.. .£2449.00
Acom 20004 1500-ZkW output auto with 2x4CHB004, ...... £5295.00
Acom 7005 700 Watts PEP or Carrier output .. .£2399.00
Acom 12005 Same as 7005 but with 1kW outpu
Acom 1500 HF+5m Linear Amplifier ..............
Acom 0AT Automatic Antenna Tuner & Switch ........... £999.95

SPE Expert 1.5K-FA Taurus

Solid-state linear amplifier at the forefront of RF engineering.

It pravides a solid 1.5kW of output with exceptional linearity,
efficiency, and robustness. Integrated with a built-in power supply
and & highly capable automatic antenna tuner................ £4399.99

Nissei Power Meters

Nissei DG-103 MAX

Diﬁital Display SWR/Power Meter.This digital SWR & Watt meter
is highly accurate for measuring Forward Power Reflected Power,
& VSWR £149.99

DG-103 Digital Display SWR/Power Meter... 13195
DG-503Max Digital Power Meter Only £159.95
DG-503 Digital Power Meter .. ...Only £109.95

N5-2230D 30Amp PSU, Front Power F‘ole Connectors ....... £84.95

MyDEL Nissei Compact in-line meters

RS-50: £65.95. RS-70: £76.95 The RS-50 (120W 2m & 70cm) & 70
(200W 160m-4m) are compact in-line meters that present power
and SWR on a digital backlit LCD display.

Lido In-Car Mounting Kits

wr

Lido Cup Holder Mount. £31.20
This is just one example of the many
available in store.

See web for our full selection

ML&S Official Distributor

@ of mAT products

These beautifully crafted precision instruments offer
performance and dependability.

For the full range, see www.HamRadio.co.uk
mAT-51500 1500W 1.8-54MHz SWR & Power Meter for HF

Shortwave Radio with a 4.3inch LCD w..c.oocooevcnincnnncrineneneen. £340.00

mAT-705 Plus

Auto ATU for lcom IC-705 with Internal Li-lon battery ........ £169.96

mAT M-200 High Speed Auto Tuner for lcom & Kenwood £229.99
£214 96

mAT Y-200 160-6m High Speed Auto Tuner for Yaesu ..
mAT-10 Automatic Tuner For QRP Transceivers.......
mAT-30 Automatic Tuner For YAESU Transceivers
mAT-180H Automatic Tuner For ICOM Transceivers
mAT-705Plus Micro automatic ATU for IC-705.........
mAT-K100 Automatic Tuner for KENWOOD & ICOM .
mAT-125E General Automatic Antenna Tuner

mAT-40 Automatic Antenna Tuner.... P

Power Supplies

Samlex SEC-1235P-M Desktop Switching Power Supp!
The Samlex SEC-1235P-M is destined to become THE premier
lightweight 13.8 VDC desktop power s é:ply offering updated
features and upgraded performance and ratings. ..........c.... £174.95

Samlex SEC-1235G 30 Amp Switch Mode Power Supply

This highly efficient AC-DC power
converter provides a highly regulated
output DC voltage of 13.8 Volts at 30
Amps with an AC input of 230 Volts,
BOMz.iisi s £121.96

—_ = Two-year warranty on all MyDEL
mMyDE=EL e SUy i
MyDEL PS-305SWVI (P5-30)

A high power DC regulated Switch Mode

poweer supply, providing up to 30amp

maximurm current.Comes with Over Voltage,

Current Limiting and Short Circuit Protection. ... £79.00

MyDEL MP-505WiIll
Super Lightweight Metered PSU 48-50 Amp, 9-15V DC power
supply .. £139.99

MyDel 30A Linear Power Supply
The QJE QJ18305C is a high-quality 30A
linear power suEFIy designed fo provide
reliable and stable DC power for a variety of
radio communication and electronic applications. ............. £109.99
Pro Audio Engineering Kx33
Low-RFI AC Power Supplir for HF Transceivers
Small, light, easily portable high-power DC
supply which has low AC input to DC output
coupling. This is critical to minimise RF| due
to common-mode currents often found with
temporary antennas such as end-feds or
verticals. £69.95

EL Battery for Mobile Operation
LiFePO4 L|th|um Battery...£129.95

£64.99

12V 504h
10A Charger for above ...

&

Shackmaster Power 600

Rig Expert Compact Desktop
13.8V/40A Power Power Supply sets the
Supply. new standard for high

£419.95

13ft/400cm Air
Cushioned TRIPOD

Air Cushioned Light Stand- Integrated with
the air cushion to protect your device from
abrupt drops.

Optimum supporting tool for heavy
photography softboxes, strobe ||ghts and
Bowens video lights

MLES are the offidal UK |mpurbarfnr Heil
Heil Sound Sound headphones and microphones

l@é)

Pro-Set 7 Headphones ...From £269.95
Pro-Set 6 Headphones ... From £134.95
Pro-Set IC Headphones.....
Pro-Set Elite 6 Headphones..
Pro-Set Elite IC Headphones
Pro-Set 3 Headphones .....

PR-781 Microphone ...
PR-40 Microphone .....
PR-40 Microphone New All Black Version

403A Noise Cancelling Headset NC-1 BT

Offers ideal suppression of external
noise in any situation. Thus, thanks to
ANC (active noise cancelll'ng}, you can
perfectly concentrate on quiet and
weak signals even in noisy environments
and are less distracted. In hectic

contest operations, this can be a clear
advantagel... .. £279.95

New Bits & Bobs! See Web for info.
EFHW KIT 200W 49:1 Unun for making your own end-fed
half wave antenna.
SDR Port Switch 0-70MHz 100W RXin RXout .
Aziloop DF-72 Antenna System ...

Triple base magnetic mag mount SO

Shack Clock.
Special Offer £19.99

£85.00
...£199.00
.£625.00




HF Highlights

Steve Telenius-Lowe G4JVG
teleniuslowe@gmail.com

he Sun was quiet during July, but that
T changed in August when there was a whole
series of M-class solar flares. Although
ten times smaller than the X-class flares reported
in the August HF Highlights, even M-class flares
can lead to Coronal Mass Ejections and HF
blackouts on the daylight side of the world. The
August flares started with an M2.9 event on the
3rd which was followed by more most days until
at least the 10th. The largest was an M4.4 on
5 August. This activity led to a G2 (moderate)
geomagnetic storm on 9 August.
According to the SolarHam website, Fig. 1,
all this activity emanated from sunspot region
AR 4168. SolarHam has been providing real-
time space weather data and news for nearly
two decades and is maintained solely by Kevin
Gibeau VE3EN.
https://solarham.com

New DXCC awards
A new award, DXCC Trident (Fig. 2), was first
mooted in January and was reported in April's HF
Highlights, but full details of its implementation
have only recently been released by the ARRL.
Applicants should have confirmed a minimum of
100 DXCC entities using Logbook of The World
(LoTW) on each of phone, CW and digital modes
- physical QSL cards are not accepted for DXCC
Trident. Full details are at:
arrl.org/dxcc-trident-award

Meanwhile, yet another new DXCC award, the
10-Band DXCC, is on the horizon. To qualify,
applicants will need to show proof of working a
minimum of 100 DXCC entities on each of the
bands from 1.8 to 50MHz (excluding 5MHz).
Endorsements will be available for confirming
200 and 300 entities plus the Honor Roll (surely
the absolute pinnacle of DXing: achieving Honor
Roll can be a lifetime’s endeavour, but on alf of
the 10 bands...?!) At the time of writing (mid-
August) full details of the 10-band DXCC are yet
to be released, but the ARRL Member's Bulletin
dated 22 July stated that its ‘Programs and
Services Committee’ and HQ staff are working on
creating the new award.

OSL from yesteryear

This time, the first of two QSLs from yesteryear
which are connected because they are both
deleted DXCC entities and both were parts of
South Africa. The first is ZS9Z (Fig. 3), which was
an operation from Walvis Bay by Chris Burger
ZS6BCR (now ZS6EZ) and Rad Handfield-
Jones ZS6RAD from the QTH of John Smith
Z89Z. Walvis ('Whale’) Bay was an exclave of
the Cape Province of the Republic of South
Africa but located on the west coast of Namibia
and so it was separated from the rest of South

SolarHam
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Steve Telenius-Lowe G4]JVG reports that HF conditions
have been variable but there is plenty to look forward to as

autumn approaches.

Africa by hundreds of kilometres. Walvis Bay
was therefore a separate DXCC entity from both
South Africa and Namibia.

My QSO with ZS97Z took place on 19 December
1990 at 0852UTC on 28MHz SSB and the reverse
of the QSL gives some interesting background.
Walvis Bay, it states, “predates Namibia as
an administrative entity, being annexed by the
British in the 19th century. It is now a major port,
supporting fishing, salt production and shipping
activity... We erected an antenna farm for 11
bands (1.8 to 144MHz) and concentrated on
unusual bands and modes.”

After the end of apartheid, a treaty was
signed between South Africa and Namibia and
sovereignty of Walvis Bay was transferred to
Namibia on 1 March 1994, Walvis Bay was
therefore moved from the ‘active’ to the deleted
DXCC list and from that date onwards any
contacts with stations located in Walvis Bay
count only as Namibia. The ZS9Z callsign has
since been re-issued as a 'vanity call' to ZS10IN
in Cape Town.

Next month, the second of the two former
South African deleted DXCC entities.

What tolook forin September-
October

As the autumn months come around, HF
propagation conditions generally improve
after the ‘'summer doldrums' and therefore

DXpeditioners tend to plan their operations for
this time of year. This year is no exception and
there is a plethora of expeditions planned for
September and October.

YL2GM and EASEL plan activity from the
rare Annobon Island as 3COW for two weeks
in September (exact dates TBC). Before and
perhaps after the 3COW operation they hope also
to be active from Equatorial Guinea as 3C3W.

Iral.lv/3c0w_3c3w_2025

A Czech team plans activity as PJ7K from
Sint Maarten from 12 to 22 September. Their
operation will be on all bands and modes: 1.8 to
50MHz and SSB, CW, FT8 and RTTY.

Look for SV5/HB90AU from Karpathos in
the Dodecanese Islands between 13 and 26
September. Claudio will be operating ‘holiday-
style’ on bands from 7 to 28MHz using SSB, CW
and FT8.

A large international group from the FGKOP
Radio Club de Provins will be active as FPSKE
from the small island of lle aux Marins in Saint-
Pierre and Miguelon from 15 to 26 September.
Expect big signals and excellent operating from
this experienced team.
https://fp5ke.wordpress.com

Janusz SP9FIH plans activity as VK9/SP9FIH
from Christmas Island between 19 September
and 3 October. Janusz travels to Christmas
Island from Lord Howe Island, where heis VK2/
SPYFIH between 27 August and 13 September.
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Fig. 1: The SolarHam website run by VE3EN is an
excellent source of real-time space weather news
and data. Fig. 2: The new DXCC Trident award
(photo: arrl.org/dxcc-trident-award website).

Fig. 3: 35-year old QSL from ZS9Z in Walvis Bay,
now a ‘deleted’ DXCC entity. Fig. 4: NASA satellite
photo of Manihiki Atoll in the Northern Cooks.

Fig. 5: Etienne 0S8D operating from his motorbike
deep in a Belgian forest.

Note that Lord Howe Island is a separate entity
for DXCC: in the past it used the VKIL prefix

but as the island is officially part of New South
Wales the Australian Communications and Media
Authority now uses VK2 instead.
https://vk9.dxpeditions.org

Pista HA5AO plans activity on CW, FT8 and SSB
as 5X2| from Uganda between 29 September and
10 October. He will be using 500W to a vertical
antenna.

Eric GM5RDX and Graham 2MOIJU plan activity
as J38DX and J38LD respectively from Grenada
between 8 and 15 October. Look for them on SSB
with some FT8 operation. Eric was also active as
J38DX in July.

Six operators from the Western Washington DX
Club will be on the air as E5STMWA from Manihiki
Atoll, Fig. 4, in the North Cook Islands from 8 to
20 October. See:
www.eSTmwa.com

PJBY is the callsign issued to the Pacific Island
DX Group [although PJ6, Saba, is a Caribbean
island! - Ed] for an October DXpedition being
organised by Gregg W6IZT. According to its QRZ.
com page: “The PJ6Y DXpedition will activate
the island of Saba (I0TA NA-145) with a diverse
international team of 12 - 14 operators, including
nine first-time young DXpeditioners! Additionally,
30 - 40 young hams will join remotely using the
innovative NexGen2 RiBs made possible through a
grant from the Northern California DX Foundation.
This is more than a DXpedition - itis an
investment in the future of our hobby... The team
will set up three local and two remote stations,
operating CW, SSB, FT8, and satellite, from two
separate operating locations.”
https://pj6y2025.com

The month on the air

Other than for the IARU and I0TA Contests in
July, there were few DXpeditions this time round.
However, Dom 3Z9DX remained active as T30TTT
from Tarawa, Kiribati, during the month in review.
He was worked by several UK stations on CW and
FT modes on the higher HF bands.

Also, Vlad OK2WX and Paula OK2YL were active
as JWOV and JW/OK2YL from Svalbard between
14 and 22 July, together making around 14,000
QSO0s using FT8, CW and SSB.

Readers’news
We start with Etienne Vrebos 0S8D, who made
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600 QS0s from home (see the ‘Band highlights’
section below) and a further 660 from his
motorbike. This time, Etienne describes his
‘motorcycle portable’ station shown in Fig. 5: 7
do like the FT-891, easy to use and to have with
me on the bike but of course it needs an antenna
tuner... | had somewhere an old manual MFJ-949e
at home, it’s lightweight and easy to take with you.
It gives a perfect match on 40m where | usually
work as activator... It takes 10 seconds to get a
1.2:1 SWR on the screen and it seems very broad
to be used between 7060 and 7150kHz without
tuning again...

“About the antenna in use: Spiderbeam 404-UL
asymmetrical inverted-V for all classical bands
and as I'm always far away from home | bought a
spare one | always have with me. The same for the
microphone, always a spare one...

“About the battery: a LiFeP04 of 20A gives me
200 QS0s (about 90 minutes at 70W output). |
think my first battery gives some unexpected
signs of being tired, as it sometimes stops giving
enough power to the transceiver without any
reason: 30 months activity with over 30,000 QSOs,

charged nearly three times a week for 30 months...

| bought a special battery controller for LiFeP04
batteries to check from time to time during my
activation...

“WWFF / POTA is more successful and the
hunters are far more active than [for Belgian]
castles. Usually now I get 100 QSOs/hour and
that's a nice result even with some very bad

A

propagation the last weeks on 40m. My Belgian
hunters have problems to get me in their logs. I'm
amorning man and usually start my activation
around 0700UTC. The best signals are coming
from UK (but it's early for them!) and all East
Europe countries. And my ltalian friends are
always 59+."

It was good to hear from another POTA
activator, Simon Davis-Crane G7WKX, again
after along break. Simon wrote: "Highlights for
me in July and August have been multiple POTA
and SOTA activations, including many new POTA
parks. I have been experimenting with my JPC-
12 antenna, and so far the results are similar to
my normal linked dipole setup, just a lot easier to
set up on-site” (see Fig. 6). Simon will be visiting
California from mid-September to early October,
activating as many POTA and SOTA locations as
he can. He will be active as W6/G7WKX and will
be looking to work back to the UK and Europe.

Carl Gorse 2E0HPI wrote that he had not had
much chance to get out with the radio. However,
“we did have a holiday in Arrochar, Scotland;
GMFF-0002 on Loch Long (Fig. 7), but the band
conditions were terrible, with no DX. We did work
around 100 QS0s UK / EU with the Yaesu FT-891
at 50W and the Mad Dog coil antenna. We are
hoping the bands improve for September, with
another visit to Blackpool and then Southport later
in November.”

HF Highlights
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HF Highlights

Reg Williams GOOOF also reckoned it was
“not a good month for working DX stations. |
was unsuccessful trying to work KH7AL/KH9,
Wake Island, on any band FT8. He is away from
the island until September. Hopefully by then HF
conditions may start improving. Propagation
did not seem suitable to work T30TTT, Western
Kiribati, on FT8 although there was plenty of
opportunity to try, the operation being around for
three months, with the operator being active on a
very regular basis.” Reg said that "l enjoy chasing
World Grid Squares and USA counties on FT8, so
there are always stations to work. | have a fairly
good return of confirmations for both of those. |
can see roughly the overall pictures of those using
GridTracker, which works alongside WSJT-X and
other similar programs at the present time... [/
have] a long way to go, so always something to do
to fill in when HF conditions are not good.”

Tim Kirby GW4VXE, operating on CW as
GW4MM, also had a quiet month, although
looking back through the log, he says it was
perhaps a little better than he thought. An
enjoyable QSO on 40m SSB was with the BBC
Amateur Radio Group station GX8BBC/P
operated by Jon Kempster MSAEO. When
Tim was working in London, before moving to
Pembrokeshire, Jon had kindly arranged a visit to
the GX8BBC club station in Broadcasting House
as well as a tour around the weather centre and
newsroom. Tim writes, ‘It was a memorable
lunchtime! It was nice to catch up with Jon again,
for a quick chat. During the month, it was also
nice to have a CW QS0 on 20m with TM112TDF
celebrating the Tour de France. JWOV was worked
on 20m CW too, a country which is not so common
these days.”

Bucking the trend, Jim Bovill PA3FDR said
ithad been “guite a good, if not spectacular,
month for DX. Most QS0s were in the 18MHz and
21MHz FT8 mode, with very little activity on FT4.
There were good openings most evenings | was
active, to South America, especially to Brazil, but
also contacts with Argentina, Uruguay, Chile and
Ecuador. | also made a new DXCC contact with
El Salvador, although with a Brazilian operator
(YS3/PYBWW). Interestingly, | had three contacts
one evening with Indonesia between 1917 and
1925UTC, when most of my contacts with that

couniry are morning or early afternoon local time.”

Martin Burch VK4CG wrote all the way from
southern Queensland where it has been snowing
in the region! "HF down under has been a bit
of amixed bag over the last month with dead
conditions on 15 and 10 metres with a lot of
static,” he wrote. “There seems more workable
conditions on 20 and 40 metres... The next radio
I would to like get is a Clansman RT-320 HF man-
pack radio, which have good reports as a solid
radio. It was used by the British army from 1976
to 2010. Be good for potential SOTA / POTA
activations. The Harris HF sets are hard to get

over here but obtainable if you live in the US (albeit
pricey!).”

Owen Williams GOPHY wrote that most of his
operating this month “was during the IARU and
the RSGB I0TA contests. | spent some time on
21MHz for the IARU contest and found conditions
quite favourable with a lot of activity on that band.
Most of the contacts in the IOTA contest were in
Europe but there were some contacts with island
stations in Brazil and east coast USA. Outside of
the contests there was an interesting contact with
EABBW. This station appears to use Al to make
contacts as the voice sounds robotic with no
indication of any human element” [see also July
2025 HF Highlights - Ed].

28MHz beacons
Neil Clarke GOCAS brings us his 28MHz beacon
report for 1 to 31 July, commenting that “July
saw a welcome improvement in beacons heard via
Sporadic E." Eleven beacons were heard on more
than 20 days of the month. The top five were
OE3XAC 28188, which was heard every day apart
from the 3rd, followed by IZ8RVA 28240, heard on
28 days. Three beacons were heard on 27 days:
DLOIGI 28205, IW3FZQ 28227 and 1Q8BB 28260.
Both of the Polish beacons, SQ4HWI 28193
and SR5TDM 28216, were heard more frequently
from around the middle of the month, on 9 and 14
days respectively. A very rare beacon to ‘bag’ was

Fig. 6: The JPC-12 antenna used by Simon
G7WKX/P for his POTA and SOTA activations.
Fig. 7: Carl, operating as 2MOHPI/P from Loch
Long.

SK5AE 28290 which was heard on the 22nd. Also
from Sweden, SM6FMP 28280 was heard very
occasionally. 5B4CY 28219 and YM7TEN 28225
were both heard on the morning of the 11th.

Now for beacons heard beyond Europe. On
the 14th 4UTUN 28200 was heard during the
afternoon and was the only beacon heard from
North America all month. Staying with the world-
wide beacon network on 28200, LU4AA was
logged on 23 days while further north OA4B was
heard just the once on the 3rd. 4X6TU was logged
on 22 days. Nothing was heard from Russia, the
Far East or the Pacific, although ZS6DN was
logged on 4 days. LU2DT 28193 and PYAMAB
28270 were heard 25 and 18 days respectively.
As always, beacon frequencies are quoted to the
nearest kilohertz.

Band highlights

Key: Q=<20W,M =20 - 100W,H =>100W, S =
Single-element antenna, B = Beam (see January
HF Highlights for a more detailed explanation).

Etienne 0S8D (HB): 14MHz SSB: 3V8CB,
4L1BB, 4M5K, BP6NW, 9Z4BM, E51JD, FM4TI, FP/
KV1J, FYSKE, HD1A, HK4RAU, 0A40, VK7ACE.
18MHz SSB: BH7FFR. 21MHz SSB: 3V8LL,
9Z4BM, EK/AB1F, LP1H, PJ2Y, S79VU, UP2L,
YB5DDE, YB7ONC, YE9BJM, YH7AA, YH8AJ,
YS3/PY8WW. 28MHz SSB: 5Z4VJ, PY7RP, XR7T,
ZDTFT.

Simon G7WKX/P (MS): 10MHz FT8: HI8JCD.
14MHz FT8: CN2DX. 18MHz FT8: 7Z1AV, A71AH,
XVOT. 24MHz FT8: ZS4AW.

Jim Bovill PA3FDR (MS): 7MHz FT8: A61QQ.
10MHz FT8: BH8BHJ, JI4POR, UA9SY. 14MHz
FT8: JG1IPZ, HC2GRC, V31MA, VK3DWS,
WP3R. 18MHz FT8: 9K2WA, HS0Z0Y, JA4FDZ,
JH2VVH, TF8KW, UAOSU, VE3NOO, VR2ZXP,
WB40SS, YH5NA, YH70A, YS3/PYBWW. 21MHz
FT4: RX9WN, HI3A. 21MHz FT8: 5Z4VJ, 7Q6UJ,
9K2WA, A61SD, A71AH, BGBGAM, CE2SV, D2UY,
EK/RX3DPK, HL3KPJ, LW2EIY, PQ2SI, PT7PT,
PY1SX, PUSIKE, UN7ZZ, VE3EK, VR2VAZ, YHTAA,
YH2BC. 28MHz FT8: PY2FUI.

Martin VK4CG (MS): 14MHz SSB: 7MHz SSB:
WA7LNH. 14MHz SSB: AAANC, CQ9A, FK8GM,
W3PAW, WR50. 21MHz SSB: 8N8HQ, DAOHQ,
DX3A, JL7TGMN.

Owen GOPHY (HS): 14MHz SSB: PP5JR, PW71,
W4KJ. 21MHz SSB: A60HQ, C4W, CQIA, FYSKE,
PY2MP, UNTHQ, V55HQ.

Signing off

Thanks to all contributors. Please send all input
for this column to teleniuslowe@gmail.com by
the 11th of each month. For the December issue
the deadline is 11 October. 73, Steve G4JVG. PW
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Tim Kirby GWAVXE
gwivxe@icloud.com

ast month, | opened the column by
L speculating that it had been a poorer than

normal Es season and perhaps there was
some connection with the peak of the solar
cycle. Within 24 hours of writing those words,
there had been a 2m opening from the UK to
Israel! Around 1200UTC on 13 July, 4X5CD
(KM72) was worked by at least a couple of
stations, John G4SWX (Suffolk) being one of
them. What was interesting to me, at least, that
this wasn't purely an east coast thing. Israel
has been worked before on 2m from the east
coast, but 4X5CD was heard further across
the country, including in |080 by Paul Pasquet
G4RRA (Okehampton), which as far as | know is
more unusual. Down in Cornwall, Dave Edwards
G7RAU (The Lizard) was at work, but checked
back on his PC and he'd copied 4X5CD despite
beaming a good few degrees off the correct
heading. Dave mentioned that some people had
copied OD5KU on 2m as well.

Following up on my comments about whether
poorer Es propagation in a sunspot maximum
was an ‘urban myth’, | asked Jim Bacon G3YLA
for his opinion. Jim kindly replied, “My instinct
is that there probably is a loose relationship, in
that mid-latitude Es depends upon movement of
charged particles through the earth’s magnetic
field, and at solar maximum there will be more
input to the ionosphere that could cause weak
auroral events delivering a high Kp index . This
implies a disturbed geomagnetic field, any
movement because of the wind shear mechanism
will be less organised and more variable, thus
producing weaker Es convergence into thin layers
as aresult.

“The empirical relationship is not easy to define
as a Kp value, since you can have pre-existing Es
followed by a geomagnetic storm and high Kp
but still with residual Es to decay. However, the
overall feeling is that high K index is not a good
thing for Es to form but may be present until pre-
existing Es decays. My general feeling is that
Kp>3 is not good”.

ADS-Basapropagationindicator
Keith Watkins G8IXN (Redruth) uses the
1090MHz ADS-B transmissions from aircraft as
a propagation indicator and finds that it often
shows spikes in particular directions, indicating
possible tropo openings, Fig. 1. It's pretty
straightforward to set up an ADS-B receiver
using a Raspberry Pi, RTL-SDR dongle and a
simple aerial.

Skyroof

Jef VanRaepenbusch ONBNT is always on
the lookout for new and interesting software.
This month, he highlights Skyroof, from well-

The unpre
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dictability

®
of propagation!
Tim Kirby GW4VXE has another packed column,
starting with a discussion about recent propagation.

known software author Alex VE3NEA. The
software combines satellite tracking and SDR
functionality, Fig. 2. You can read more at:
https://ve3nea.github.io/SkyRoof/index.html

FT8 onAndroid

I've previously mentioned FT8CN, an app which
runs on Android allowing you to decode FT8 on
your Android phone or tablet. Jef ONBNT writes
that there's an updated version written by Dan
Lee which adds a GPS time correction feature
(useful for portable operation) along with some
other small improvements. You can find more
information at:
https://github.com/danleetw/FT8TW

A2mCWbeaconfromspace?
Steve Macdonald G4AQB writes, “The Bolton
Wireless Club have recently embarked on a
project that involves launching a High-Altitude
Balloon into space (similar to the RSGB HAB)
The plan is to launch a 144MHz CW Beacon
running only 10mW into a dipole attached to the
HAB. RTTY and LoRa modules are also fitted for
telemetry and tracking.

‘I have built the beacon, which consists of an
Arduino Nano and an Si5357a Clock Module

Fig. 1: Keith GBIXN uses ADS-B to give him an
idea of tropo openings.

along with suitable filtering (Fig. 3). It is
currently being tested on 144.091MHz.

“While testing in July, it was received up to
20km away, but now we're planning to put it
somewhere where it can be heard more widely:
thanks to local private High-Altitude Balloon
enthusiast (and new BWC member) Nick
McCloud, we're aiming to send it up into the
stratosphere. The beacon hardware weighs just a
few tens of grams and will be powered from a 6V
Lithium battery pack and carried in a polystyrene
box under the balloon. Our provisional launch
window'is Friday 29 Aug to Sunday 7 Sep.

“We have set up a reporting link so that anyone
can send in a report and this is stored on Google
Forms to be viewed on the Club Website":

www.boltonwireless.org.uk/2m-beacon

The8mband

It was a pleasure to hear from Franz vanVelzen
OE3FVU (Kirchstetten) about his experiments
on the 8m (40MHz) band, using ISM power
levels of 10mW. Franz writes, “It is really fun to
work with QRPPP on this band. The results are
very, very impressive. | have completed 38 QSOs
since June last year; | worked five continents:
PJ4MM in South America (ODX 8571 km),
VA2CYX in North America, EASBAIN and EA8DJR
in Africa, 9K2YM in Asia and in Europe SV, El, G,
0Z,GM, 1, S, IT, ON, LX, IS, EA and EA6. A total of
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27 QTH grids.

“Usually, I won't be able to complete a QS0 if
I'hear a station with less than +10. My report
with stations | hear with +10 or more, is usually
in the region of -20, although VAZCYX gave me
a-03 report. Working S5120 surprised me as he
was not better than -07 and we have the Alps in
between us. 55120 must have very, very good
ears”.

Franz hopes that more stations will try 8m
using the 10mW power level.

The6mband

Andy Green 2E0GYI (Barnsley) reports, A few
years ago | made a sfim Jim antenna for 6m

FM from twin feeder. It has been lying unused

in my shed but I decided to get it out for July's
6m activity contest and fasten it to a 6m fishing
pole strapped to a fence post. | wasn't expecting
much as I switched on my FT-9914, especially
as the SWR was better at the FM part of the
band. With this in mind, | reduced power to

30W. Imagine my surprise when Italian stations
were booming in! | couldn’t work them but | did
manage F5JM! and F5SDD both in the South of
France. | suppose that's why it's called the magic
band!”

Jef ONBNT (Aalter) runs 10W from an 1C-7300
to a V-2000 tribander and lists a few stations
worked outside Europe, including 3 July CN2DX
(IM64), CT31Q (IM12), EABTJ (IL18); 8 July
7X2RF (JM16); 13 July 9K2GR (LL49), CN2DX
(IM64); 14 July VO1LQ (GN37); 16 July WP4G
(FK68), K3UA (EN91); 19 July VE2XK (FNO7),
CN2JA (IM79); 20 July NOTB (EN34) and 21 July
EA8BFK (IL38).

Simon Davis-Crane G7WKX wrote to say
that he had been enjoying some Parks on the
Air (POTA) activity on the band and had just
got the 'Six Pack’ certificate for activating six
parks on 50MHz. Simon says that this included
contacts with new countries such as Lithuania
and Ukraine (it was also nice to work Simon as
GW7WKX/P here at GW4VXE!).

Roger Lapthorn G3XBM (Cambridge) says
that he has been concentrating on 6m FT8
running 5W and has been heard in South
America, the USA, South Africa and the Gulf.
Roger continues that although FT8 is a magic
mode, he wonders what it is doing to the long-
term health of amateur radio. He says there is
no chance of finding amateur radio accidentally
as he did, with 160m AM from locals on a
crystal set!

lan Dowse GODYW (Leighton Buzzard) lists his
highlights as VOTNC (GN38) on 24 June, 9J2FI
(KH44) on 10 July, VO1CH (GN37) on 14 July,
UN7AM (LN53) on 30 July and TF2CT (HP95)
on 5 August. lan says, “It is good to see the high
number of EU stations and a few Stateside on the
band and hopefully this will continue for the next
month or so. However, it's interesting to note the
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Fig. 2: A screenshot of the new Skyroof software
from VE3NEA.Fig. 3: The Arduino 2m beacon,
built by Steve G4AQB which is shortly to fly

on a High Altitude balloon.Fig. 4: The DAB DX
received by Simon Evans in July and August.

high number of mid-European stations working
into North America when very quiet here?” Yes,
it's always interesting to see what stations, even
just a little bit south of us, can work when it's all
quiet here!

It's good to hear from Tony Collett GANBS
(Cambridge) again. Tony's had building work
going on, as well as other distractions, which
have kept him away from the radio but says that
he is now able to get to the shack and to wind
the mast up to areasonable height! Tony saw
some glimpses of CE, LU and PY on the evening
of 13 August although nothing solid enough
to attempt a QS0. The August UKAC was a bit
more interesting and Tony worked SV2DCD on
FT8 just before the contest started. Tony caught
a few Italians on SSB early on as well as 9A9R
(JNBS). Tony's noise problems weren't too bad
towards the UK so he worked a few in 1083 as
well as GI4SNA. Immediately after the contest,
he looked back on FT8 and worked VE1PZ
(FN85), VE1JBC (FN73) and AB4SF (FM17). A
shame it's almost the end of the season, Tony
says!

B gt AT T R

Phil Oakley GOBVD (Great Torrington) says
he's missed most of the openings although he
was pleased to work SM3JGG (JP81) for a new
square.

Dave G7RAU had a good west coast USA
opening on 20 July and was pleased to work
XW4KV on 4 August for a new one, JA and BY
were heard in the same opening. Dave says
there have been almost daily openings to Africa
(7Q/V5) and North America, although not for
long and with fairly weak signals.

Highlights of the GW4VXE (Goodwick)
loginclude 18 July TFBKW (HP84); 20 July
KCTMMC (FN34), UA3TT (LO26), UN3M (LO61);
3 August CN2DX (IM64); 4 August UN3M
(LO61), UAAHBW (LO53), RW4HD (LO53) and
D2UY (Ji64).

The4mband

Franz OE3FVU writes, "It is expected that 4m
will become available for full licensed amateurs
by the next issue of the frequency regulations.
This has been said to be planned some time this
autumn, although | personally don't think that

it will be before year end. The frequency range
will be 70.0 to 70.5MHz, with 25W max. | don't
know if that is TRP or E(1)RP- until that time, it is
possible to apply for a special licence which had
been done by several VHF DXers, incl myself. At
the moment, no licence has been issued yet. We
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hope that the licences will be issued soon”.
Jef ONBNT worked EAAT (IN70) and EATYV
(IN52) on 1 July.

The2mband
Jef ONSNT worked EA7/PG2M (IM76) via Es
on 1 July while GOLTG/P (1081) was worked
on SSB via tropo the same day. On 2 July there
was more tropo to F4AHMV (IN88), DKOTR
(J040), GW4HDF (1081) and 2E0YDG (1093).
11 July saw more tropo to MOPNN (1082),
GBGXP (1093), GALOH (1070), F6DBI (IN88),
OV3T (JO46), GUGEFB (IN89), GIGATZ (1074),
G7RAU (IN79), GEDDN (1093), FGEGD (IN88)
and G4FBA (1093), all on FT8, while G4VZV
(1093) was worked on SSB. Then on 13 July Jef
worked G8BCG (1070), G7RAU (IN79), DK1FG
(JN59) and GALOH (1070) plus GOCUZ (1082)
and GW7SMW (1081) on 16 July. On 20 July, Jef
worked EA7E (IM66) via Es.

lan Bontoft G4ELW (Bridgwater) says that
other things have conspired to keep him off the
radio, but he did manage to work EA2XR (IN83)
at the end of July and again in early August.
lan has found plenty of French stations to work
during the month, including F5LMG (IN88),
FAJRI (IN98), FAEPP (IN97), FAGWG (IN77),
F6HRE (IN93), F1VEQ (IN77), F5DYD (IN86),
FAFRG (IN98) and F5CBU (IN88). lan says
that on 12 August he was monitoring the band
which seemed fairly quiet, so he tried a CQ and
was called by EABAQV with a good signal! lan
says that after their QSO, the EA8 was a good
signal calling CQ for another 5 minutes, with
no responses and then disappeared again. lan
runs 15W to a low 5-element on the Somerset
Levels.
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Tony GANBS worked CT9ACF in the morning
of 9 August on both FT8 and then CW for a
new mode. There was deep fading but genuine
599 signals for a few minutes. Tony didn't
participate in the MGM contest but did notice
some 2m Es in the evening towards Romania
and Serbia. Tony worked YT3N (KN04) and
YO9AYN (KN24) and saw several others that
he had worked before. Tony found the Perseids
disappointing with lots of smaller reflections
and no fireworks! He mentions it was a shame
to see some stations calling CQ on 144.360
without using the QSY feature.

Peter Atkins G4DOL (Portland) worked
IW9FRA (JM68) by Es on 5 August and HATFV
(JN87) on 9 August. Peter also found plenty of
tropo, starting off with CTOACF (IM12) on 30
June, followed by EAZXR (IN83), EATNL (IN52)
and EA1G (IN73). Next day on 1 July, Peter
worked EA2BFM (IN83), EATU (IN83), F6GPT
(IN94), F4IVG (JNOS) and FAEEJ (IN95). On 5
July, Peter worked FAEEJ/P (IN95) and F5GHP
(IN96) on 14 July. Things started to improve
again on 6 August when Peter worked EAZXR
(IN83), then next day F5TMJ (JN0O3), EC2BBS
(IN93) and EA8RS (IL18); 9 August CTIACF
(IM12), EATUR (IN53); 10 August EATFCH
(IN63), F6ISJ (JN13), EABFB (IL18), CT9ACF
(IM12), EABAIN (IL18), EABCSB (IL18). Peter
was particularly pleased to work EA8 on FT8 -
he has done it on SSB over the years, but as he
says, 'not too often’!

Dave G7RAU found an Es opening to SM/OH
on 1 August and more Es to HA/9A on 9 August.
Dave says that from late July into mid-August,
the band was open to EA8, CT, CT3 and EA,
more like a 'normal’ summer with tropo to the
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south and southwest daily.

Here at GW4VXE, | caught some Es on 4
August, working EA6SX (JM19), EA6VQ (JM19)
and EA3EDU (JNOT). On 6 August | worked
EABCSB (IL18) on tropo. The band has been
good to the southwest and it seems to have
been possible to see EA8s and CT9ACF every
few days, even if they weren't that strong. Setup
here is still 50W to a vertical.

TheZ70cmband

Dave G7RAU is the only contributor to mention
the band this month, with good tropo to the
south and southwest including EA and EA8.

The23cmband
Simon G7WKX writes, “In July my Moonraker
SQBM3000N antenna failed, so | was off-air for
some time sorting a replacement. | now have a
Comet GP-95N, which is noticeably longer than
the Moonraker; hopefully the improved gain this
brings will help me make more contacts from
home, especially on 23cm. 23cm is gaining
popularity here in the North West, especially
among some of the SOTA community. | am
working on a portable setup myself, and hope to
be activate on 23cm soon. My current Icom IC-
910 is not suited to mountain climbing!”

Dave G7RAU says that he was pleased to work
anew call from EA8 on the band; EA8TJ (IL18)

Satellites
Jef ONBNT enjoyed the ARISS SSTV event
between 14 and 20 July and says that he
received 68 SSTV pictures in total, of which 23
were of good quality. On 23 July, Jef copied
APRS from NO-44 via the SONATE-2 satellite
and the same day, worked N2YZH (FN22) and
EA3DME (JNOT) using FT4 through the RS-
44 satellite. Jef is also enjoying his VGC VR-
N76 handheld which, with the latest software
release, can follow Doppler shift when tracking
satellites.

Simon Evans G6AHX (Twyning) writes, “Very
much encouraged by my friend in the BATC,
lan G8XZD, | have had a go at locking the
DVB-S signal from the 1SS using a small dish
with a 13cm-23cm converter. | tried using my
80cm prime focus dish looking straight up on
overhead passes. Initially | used the dish as
the reflector of an RHC Yagi and failed. | then
made an LHC feed for the same dish and did a
bit better. The signal appears on the spectrum
of my HD Ranger which | use for regular satellite
reception. When time alfows I may well put the
13cm feed on my main 1.8m dish and point that
at a place on the geostationary arc that the ISS
is expected to pass”.

Patrick Stoddard WD9EWK (Phoenix) has an
interesting report on satellite activities in

| The World of VHF

Continued on page 44
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Feature |

Tony Jones GTETW
charles.jones125@yahoo.co.uk

any of us use analysers rather than
M VSWR meters these days. How

did they become so de rigeur? (No
pun intended.) The reason, of course is
convenience. Using an analyser, | can connect
direct to an antenna and instantly read off a
complex impedance and a VSWR. Using a VSWR
meter | need a radio, and all | can know is the
VSWR.

But, when | see a number | like, can | simply

believe it? | have three antenna analysers here
and I'm going to do some comparisons.

Rnalysersontest

As Louis (the policeman) says in Casablanca,
“Bring in the usual suspects”. See Table 1 and
Photo 1.

MF]-269C

(nowsuperseded with‘D’model)
This, or the older MFJ-259B model, is for many
amateurs, the ‘hoover’ of analysers. Big and
heavy, in its diecast steel box, this undoubtedly
feels old-fashioned - but in a good way! With
an analogue VSWR meter and a digital display,
this is easy to use and has an authoritative air
about it.

Sark100

This tops out at 60MHz, so for us it's effectively
an HF-only device. It too is built into a black
metal box, but it's half the size of an MFJ and
lighter. This is a more obviously digital product
- there are no knobs to turn, for example. There
is room inside for a battery pack, but this is not
supplied. See Photo 2.

MR100

An inexpensive Chinese product, this looks like
an evaluation board which escaped from a lab.
Judging by the layout, this is also marketed

as the Mini 60. | bought an MR100 because

my AW07A analyser packed up at the grand

old age of six months. | was not prepared to
spend another £200 and this looked like a good
replacement.

Reactancesigndetermination
I checked the analyser manuals (see Useful
Links) online. EA4FRB, the Sark 100 creator,
says “the analyser is able to determine the
sign of the impedance by a frequency shifting
technique”. Similarly, the MR100 SWR Analyser
User Manual V2.0 tells us it shows “reactance
sign '+’ for inductive reactance and “’ for
capacitive reactance.”

In contrast, the MFJ-269C manual explains
"the analyzer's processor can’t determine if the
reactance it measures is actually inductive (+jX)

Analysers

CAEK 100

SWE Analyzer

Tony Jones GTETW compares and contrasts three

affordable analysers.

or capacitive (fX)".

On paper, this is a significant weakness
for the MFJ-269C, which is a much older
design. An antenna clearly behaves quite
differently depending on the sign of its reactive
component.

Reactance sign makes no difference to VSWR
however. As Photo 3 shows, both (vectors) 19
+j16 Ohms and 19 - j16 ohms look like (scalar)
250 and would manifest as a 2:1 VSWR in a 500
system.

So, yes, it's incredibly useful to see reactance
sign. Butitisn't essential.

Basictesting
The three standard calibration tests are: open
circuit, 500 and closed circuit. | wanted each
analyser to see identical test loads, but because
the analysers have different RF sockets, that
wasn't possible. | did my best though: | used the
same adaptors, patch leads and dummy load.
To avoid any battery-related issues, | used a
12V 'Wallwart’ switch-mode PSU. The results
are shown in Tables 2, 3 and 4.

Commonantennamatches

For this testing | made up a test board with eight
1000 2W carbon resistors offering 50, 100, 150
and 2000 loads, see Photo 4.

Stripboard is far from ideal for this (as you will
clearly see!) but by good fortune | ended up with
four loads giving VSWRs of roughly 1:1 to 4:1.
The results appear as Tables 5, 6 and 7.

Alack of sign in the Sark’s readings in
italics is not a mistake - the manual says that
when the analyser can't tell inductance from

el noieitvers [poitive )

capacitance, it indicates neither.

Calibrationprocedures
After doing my tests, | discovered that the
EA4FRB analysers have a software calibration
procedure based on the user presenting three
resistive loads: 50, 150 and 2740, Photo 5.

| tried this, using some more 1000 resistors.
| couldn't get to 2740 and made do with 2500.
This procedure certainly works: after doing this,
my 50, 150 and 2500 resistances were read as
50,150 and 2740Q!

To make a resistor network to give these
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Photo 1: The three analysers.

Photo 2: The SARK (no batteries fitted).

Photo 3: Plus or minus jX but the same VSWR.
Photo 4: Striphoard loads.

Photo 5: Calibrating

Photo 6: Comparing the two Chinese analysers.
Photo 7: Capacitance read on the MFJ.

values would not be difficult but judging by
my stripboard test, individual loads with no
interconnecting wires would be better.

I had always believed that this style of MFJ
analysers had no calibration procedure, but |
checked again and found a couple of possibly
useful documents. (See Useful Links although
one of the documents is no longer available.)
These instructions are hardware-based,
so | expect they are intended for workshop
technicians.

Interpreting theresults

0On the three standard calibration loads, each
analyser does give the ‘right answer’. The
impedances and VSWRs vary, but what they
mean is perfectly clear.

No analyser read my dummy load as precisely
500 but - as to be expected - all approached
this as the frequency lowers. | was surprised at
the MFJ being furthest out because | have used
other dummy loads (fitted with N-types, now |
think about it) with this actual analyser before
and always seen 490.

On the stripboard test, things are a little more
interesting. One thing jumps off the page - the
Sark 100 and my MR100 are very, very similar

-1

MFJ HF/VHF/220MHz/UHF SWR ANALYZER
530 KHz-230 MHz + UHF -
MODEL MFJ-269C

Cost new Bands RF Connector
MFEJ-269C £499 (current 'D’' model) HE VHF & UHF N-type
Sark 100 £100 HF $0-239
MR100 £65 HF BNC

Table 1: The analysers compared in the article.

Frequency (MHz)

Short circuit

500 Dummy Load

Open circuit

71 1+ 4x,>31 46 +0,1.00 > 1500, =31
14.1 2+7x 231 46 +0,1.00 > 1500, >31
211 2+ 9x, 31 46 +0,1.00 >1500, 31 |

Table 2: MFJ-269C fitted with N-type to S0-239 adaptor.

Frequency (MHz) Short circuit 500 Dummy Load _Open circuit

7.1 5+jd,>10 49 +{0,1.00 2419 +0, 5.57
14.1 5+i8,>10 49 +0,1.00 4828 + 0, 5.67
21.1 5+.J16,>10 49 +0,1.00 13876 + 10, 5.55

Table 3: MR100 fitted with BNC to S0239 adaptor. (On its default setting this analyser does not display
complex impedance, but option ‘IMP’ (under ‘Mode’) allows this.)

Frequency (MHz) Short circuit 500 Dummy Load Open circuit
il 4+i0,>10 51 +j0,1.00 3812 +j0,>10
14.1 5+0,>10 51 +j0, 1.00 1347 +j0,> 10
211 2+.J6,>10 49 +j0,1.01 704 +j0,=10
Table 4: Sark 100 (no adaptor needed). (Using ‘IMP’ mode.)
Frequency (MHz) 500 1000 1500 2000
7.1 53-j0,1.15 87-j40,2.23 102 +{71,3.22 106 +92, 3.97
14.1 63 -j0,1.37 68 +j44,2.20 57-63,3.14 49-71,3.88
211 73-j17,1.63 45+]9,2.23 32-j44,3.15 26 - j45,3.89
Table 5: MR100.
Frequency (MHz) 500 1000 1500 2000
71 50+j5,1.1 81+j25 2.0 112 +j0, 3.0 128 +j19,4.0
14.1 57+10,1.2 63 +]29,2.0 68 +i38,3.0 129419, 4.0
215 69 +i13,1.4 48 +28,2.0 45 +36,3.0 36 +(43,4.0
Table 6: MFJ-269C.
Frequency (MHz) 500 1000 1500 2000
7 53 +0,1.09 89 +(30,2.04 :103+i65, 3.03 105 - {95, 4.02
14.1 63 +j0,1.25 68 [35,2.03 |54 - |60, 2.89 45-j70,3.9
21.1 [142+7j,142 46 j25,2.06 32-j42,2.91 85-44,3.7
Table 7: Sark 100.

MR100 Sark 100 MFJ269-C
100pF measured at 7.1MHz 94.8 79 113
10pH measured at 1.8MHz 9.0 9.7 9.2

Continued on page 44

Table 8: Capacitance & inductance measurements.
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atalie was already sat at her desk
in the lab office when Jeff arrived.
“Blimey, you're early today”, he said

as he walked over to his desk. "Yes, | had

to take my mum and dad to the airport and
thought that | might as well come straight into
work rather than going home for an hour or
s0”. “Fair enough”, Jeff replied. "It looks like
you're catching up with college work”. "Yes”,
Natalie replied. “Archie covered capacitive
reactance with us yesterday. Can we have
our usual tutorial at lunchtime?” “Yes, | don’t
see why not”, said Jeff as he wandered off to
make himself a cup of tea.

Lunchtime arrived and Natalie went over
to sit at Jeff's desk with him. “Right, 0K”,
said Jeff. “Let’s just have a bit of a recap
about what we talked about last time -
inductive reactance”. "0K", Natalie replied.
“If you remember, we said that reactance is
the property that resists the flow of current
in alternating current circuits in a similar
way to how resistance acts in direct current
circuits”. "Yes, remember that”, Natalie said.
“When we looked at inductive reactance”, Jeff
continued, “we said that we give reactance
the symbol capital X and like resistance
it is measured in Ohms. We also said that
the reactance of a component is frequency
dependant and for inductors the reactance is
directly proportional to the frequency. In other
words, for the same inductor if we double the
frequency then its reactance will be doubled”.
“Yes, remember that”, Natalie replied.

“So, let’s have a look at capacitive reactance
then. I'll point out the differences between
inductive and capacitive reactance as we go
along”. "Fine”, said Natalie.

"0K", said Jeff. "Let’s start with a bit of
revision about capacitors in direct current
circuits. If we connect a capacitor to a DC
supply [Fig 1], when the supply is connected
to the capacitor, the capacitors plates will
become charged - one will have a positive
charge and the other a negative charge. We
measure the charge in Coulombs and denote
it by the letter g or Q. Both are used. We also
denote Coulombs by the letter capital C so
be careful as C is also used for capacitance.”
“How do we know how much charge there
is?" Natalie asked. “The amount of charge is
found by", Jeff wrote down the formula:

Q=Ccv

“Where C is the capacitance and V is the
voltage. So, a capacitance of one Farad with
a voltage of one volt across it will produce

a charge of one Coulomb. But don't forget
that one Farad is a huge capacitance, and

Capacitive Reactance

Jeff discusses capacitive reactance with Natalie.

we usually use micro, nano or pico Farads in
electronics. From the above equation you can
see that for a given capacitor the amount of
charge is proportional to the voltage applied
toit”. “Yes, get that”, Natalie replied.

“So", said Jeff, “in order for the capacitor
to charge up a current must flow but if you
remember from our session on capacitors, the
current won't be a steady current like you'd
find in a resistive circuit. The initial current
will be high and gradually fall in value until
the capacitor is fully charged. After some
juggling with maths, which we won't go into
here, we can say that the current is given by
the rate of change of voltage multiplied by the
capacitance. That is:

i=Cdv/dt

“And as we've discussed before, the d in dv/
dt means a change in. So dv/dt means a
change in voltage with time and the current is
proportional to the rate of change of voltage”.
“Yes, we've done that with Reggie in maths
when we were doing calculus”, Natalie put

in. “Yes, it's used a lot in calculus”, Jeff
replied. "Anyway, when the capacitor is fully
charged, no more current will flow.” “0K,
fine”, said Natalie. “In a DC circuit”, Jeff
continued, “for a pure capacitance with no
leakage, when we remove the supply, the
capacitor will remain charged up for ever.

But that is for direct current. Now let’s have
alook at what happens in an alternating
current circuit.” "0K”, said Natalie. “When an
alternating voltage is applied to a capacitor,
the charges on the plates will be constantly
changing between positive and negative at
the same rate as the frequency of the supply.
If you remember from when we looked at
inductive reactance, we drew a series of
graphs for voltage and current to show what
was happening, and we can do the same again
here". Jeff started to draw some graphs [Fig.
2]. “0K", said Jeff. “If you look at the first
graph [Fig. 2a], here you can see the voltage
that is applied to the capacitor, and I've also
shown where the rate of change of voltage,
dv/dt, is zero and when it is at its maximum.
The rate of change of voltage is zero at the
peaks, both positive and negative of the sine
wave where it transitions between rising and
falling slopes. The rate of change of voltage
is at its maximum where the graph passes
through zero”. "That's similar to what we
discussed when we talked about inductive
reactance”, said Natalie, "but for inductive

reactance we looked at current, not voltage”.
"Yes, that's right”, Jeff replied. "And”, Jeff
continued, “for inductive reactance we drew
a graph of the rate of change of current or di/
dt, so here we can draw a similar graph for the
rate of change of voltage or dv/dt [Fig. 2b]".
‘0K, so the rate of change of voltage is ninety
degrees out of phase with the voltage itself
then”, Natalie observed. “Yes, that's correct”,
Jeff said, "And if you now look at the third
graph [Fig. 2c], you can see that the current
is also ninety degrees out of phase with the
voltage. So, Natalie, can you describe the
relationship between the voltage and current
forme?” "I'll try", said Natalie looking at the
graphs. “OK, so as [ see it, the current leads
the voltage by ninety degrees, or | could say
that the voltage lags the current by ninety
degrees. Either statement is right”. “Correct”,
said Jeff. “So can you draw the phasor
diagram for me?" Natalie picked up a pencil
and drew the phasor diagram [Fig. 3].

“Yes, that's correct”, said Jeff, “and there’s
an easy way of remembering the relationship
between voltage and current in inductive
and capacitive circuits. Just remember the
word civil”. "Civil?” said Natalie. "Yes", Jeff
replied, "If we take the letters in the word civil,
we can use the C to represent capacitance, |
and V'to represent current and voltage, and
the L to represent inductance. So, taking
the first three letters, C, | and V", Jeff wrote
them down [Fig. 4a], "We can say that we
have capacitance, current and voltage and
that the current comes before, or leads the
voltage. Which for a capacitive circuit we
know is true. And taking the last three letters
V. I, and L [Fig. 4b] we have voltage, current
and inductance and we can say that if we have
a circuit where the voltage leads the current,
then it is an inductive circuit. So, there you
are, CIVIL". "Oh, that’s useful”, said Natalie.
“I'll pass that on to Isla, Poppy and Tommy.
They'll like that".

“OK”, said Jeff. “We can also derive an
expression for the current which involves a bit
of maths juggling, which I'll show you how to
do later, but what we end up with is this". Jeff
wrote down the equation.

i=wCV Coswt

“Now”, Jeff continued, “the maximum current,
|_will be when the cosine Omega time bit
equals one”. Jeff wrote down another
equation.

Coswt=1
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Fig. 1: Capacitor connected to a DC supply.

Fig. 2a: Alternating voltage applied to the
capacitor. Fig. 2b: Rate of change of voltage. Fig.
2c: Current, 90° out of phase with voltage.

Fig. 3: Basic phasor diagram. Fig. 4: CIVIL - aide
memoire. Fig. 5: Reactance vs. Frequency.

“Which means that”

l,=wCV_
“From Ohms law we know that for both direct
and alternating current circuits the resistance
is given by the voltage divided by the current,
R =V/I, and we can do a similar thing for
reactive circuits. So, to find the reactance, we
again divide the voltage by the current and so,
for capacitive reactance we can say that”

1, =wCV,
V_/l_=1/wC
v, /I =1/2nfC

“And therefore, capacitive reactance, X_is
found by"

X, = 1/2nfC

"Here we can see that capacitive reactance

is given the symbol capital X followed by the
subscript C. As with inductive reactance jt

is measured in Ohms.” “0OK, but capacitive
reactance won't be directly proportional to
frequency like inductive reactance is, will it?"
Natalie asked. “No, it won't’, Jeff replied.
"The reactance of a capacitor is inversely
proportional to frequency. The higher the
frequency, the lower the reactance. Like this”.
Jeff drew a graph [Fig. 5]. "And, of course”,
Natalie said, "At a frequency of zero, in other
words a direct current a capacitor will have
areactance that in theory at least will be
infinity”. “Correct”, Jeff replied. “The fact that
a capacitor can block a direct current whilst at
the same time allow an alternating current to
pass through is a useful property. We perhaps
should have discussed this earlier, but it's
important to understand that an alternating
current can't actually flow through a capacitor
because the dielectric which is an insulator
won't allow it to. But, because the plates of
the capacitor are constantly charging and
discharging, it appears as though a current

is flowing.” "OK, | see”, said Natalie. "Arthur
had sort of explained that to us in engineering
science”. "As | said”, Jeff continued, “it'’s a
useful property that is often used between
stages in an amplifier where we want to

pass an alternating signal from one stage

to another but don’t want the direct current
conditions of each stage messing with each
other”.

“Right, shall we do an example?” Jeff
asked. "Yes please”, Natalie replied. "0K,
let’s calculate the reactance of a capacitor
that has a value of twenty nano Farads when
operating at a frequency of ten megahertz.
So, we have”

X,=1/2nfC
X,=1/2nx1.0x107x2.0x 0%
X.=1/1.257
X,=0.7960

“Quite low then", said Natalie looking at the
answer. “Yes, itis”, Jeff replied. "I tell you
what, let’s see what happens if we use a lower
frequency. Let’s say ten kiloheriz". “0K",
Natalie replied.

X,=1/2nx1.0x10*x2.0x 10°
X.=1/1.257x10%
X.=795.774Q

F 3
++ | ++
VT _ __cC '
Vv
3
}r}ﬂt:ﬂ
Clv VIL
a 4]
+ Max dv/dt
v '
F 3
Xc
dv/dt >
Frequency

“Which, as you can see is much higher
and backs up what we said about for a
given capacitor, the higher the frequency,
the lower the reactance and vice versa”.
‘I see”, said Natalie. “When we looked at
inductive reactance, you said that there was a
reciprocal of reactance called susceptance.
Does the same apply for capacitive
reactance?"” "Yes, it does”, Jeff replied,
“and as with inductive reactance we give it
the symbol capital B, and it is measured in
Siemens. Let's do an example. We'll use the
two reactances that we have just calculated.
So, at ten megahertz the susceptance will be"

B=1/X,
B=1/0.796
B=1.2565

“And at ten kilohertz"

B=1/X,
B=1/795.774
B=1.257x10°S

“And if all you want to find is the susceptance
of the capacitor, you can simplify things and
say that the susceptance is equal to two pi
times frequency times capacitance”

B =2nfC

“No need to find the reactance and then take
the reciprocal of it again to get you back
where you started”.
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"0K", said Natalie. “For susceptance,

the higher the frequency, the higher the
susceptance will be". "Correct” Jeff replied.
"And, of course, as with inductive reactance,
we can juggle the formula for reactance
about to find what frequency or capacitance
will produce a certain reactance”. Jeff wrote
down two more equations

F=1/X,2nC
C=1/XC 2nF

“Let’s do a couple of examples. Let's say
that we want to know at what frequency a
one hundred pico Farad capacitor will have a
reactance of five kilo Ohms”

F=1/XC2nC

Xe2nC=5.0x103x2nx1.0x 10-10
=3.142x10-6

F=1/3.142x10-6
F=318.31kHz

“And what value of capacitor will have
areactance of twenty kilo Ohms at a
frequency of five megahertz?”

C=1/XC 2nF
C=1/2.0x104 x2nx 5.0x 106
C=1/6.283x1011
C=1.59x10-12
C=1.59pF

“So, there you are”, said Jeff. “That's

both inductive and capacitive reactance
covered”. "Yes, that's good”, Natalie replied.
“I'll photocopy the notes and pass them on
to Isla, Poppy and Tommy as usual. Can you
write us a few questions as well please like
you normally do?” "Yes, no problem”, Jeff
replied.

Jeffsquestions

1. Calculate the reactance of a 1nF
capacitor at a frequency of 5MHz.
(31.830)

2. What is the reactance of a 1000pF
capacitor at a frequency of 10kHz?
(15.92mQ)

3. What is the reactance of a 1pF capacitor
at a frequency of 200Hz? (795.77MQ)

4. What value of capacitor is required
to produce a reactance of 50kQ ata
frequency of 500kHz? (6.366pF)

5. What is the susceptance of a 20pF
capacitor at 100Hz? (12.566mS)

6. What supply frequency is required to
produce a reactance of 2000 fora 0.1pF
capacitor? (7.958kHz) PW

Continued from page 41

same software (EA4JRB 11 V13), see Photo 6.

The MFJ stripboard results are astonishing. My
resistors were supposed to give resistive 1:1 to
4:1 loads, but the complex impedances tell us
otherwise. Yet above '500)', that is what | saw. | wish
| could explain this, but | cannot. | tried several times
and got the same results.

Bizarre! Again, overall, the VSWRs are remarkably
consistent between pieces of equipment and any
of the analysers, interpreted intelligently, would tell
‘the truth'.

Measuringinductanceand
capacitance
These analysers can also measure capacitance and
inductance. They do this by measuring reactance
with a user-set frequency and, knowing what kind of
component is on test, working back from the usual
reactance formulae. Each analyser has a maximum
impedance it can process - for the MFJ-269C,
this is 15000Q. So, depending on the combination
of frequency and capacitance or inductance, the
reactance can be too high for a reactance reading -
and hence component value - to be obtained.

I had never tried this before and did a couple
of tests, see Table 8. See also Photo 7 for the
MFJ-269C's display. All the analysers gave some

difficulty getting readings, but the MFJ worked
best. That said, I'm mindful that | came to this
cold. I'd need to do much more testing to make
judgements. Taking a positive from this, all the
analysers gave the right answers, allowing for
tolerance.

Conclusion

There is a lot of information there, but summing
itup, these analysers work well and report VSWR
surprisingly consistently. Any antenna analysers |
might afford will give me an indication at best. But,
interpreted with an amateur's eye, they are accurate
and can be relied on. Just as much to the point, they
are useful, fun things. My MR100 will, | hope, add to
my enjoyment of the hobby for a long time. PW

Useful links

Instruction manuals

+ MR100:
http://115.28.16.44:81/file/3803.pdf

* MRJ-269:
www.ad7fo.com/media/mfj269.pdf
https:/itinyurl.com/ekfkpkac

+ Sark 100 (offline when checked recently):
https:/ftinyurl.com/yze6ks8a

+ MFJ-269 calibration document
(doesn't look official so caveat emptor!):
https://tinyurl.com/3czep6hw

i
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North America. “Jonathan N4AKV made a trip to
Alaska, operating as N4AKV/KL7 from a couple of
grid locators around the state capital Anchorage.
N4AKV has been on from lots of locations in the
continental USA and Atlantic Canada in recent
months, and he made an effort to work stations in
Asia while in Alaska.

“Philippe EA4NF is currently in south Florida,
using his US call KEANF before flying down to
Curacao for a few days operating as PJ2/EA4NF.

“Alex VE3GOP popped up from eastern Nunavut,
operating from the very rare grids FP77 and FP87
as VE3GOP/VYO for a few days in late July. Alex is
an air navigation systems technician for Canada’s
air traffic control provider NAV CANADA, and his
job has taken him to other rare spots in northern
Ontario where he has activated more rare grids.
This follows Mark VO10ONE/NSTLV operating as
VYOSAT from another part of Nunavut (grid EP28)
earlier this year, and VYOERC from above 80° North
in grid ER60.

“Jerry W8LR continues traveling to grids
throughout the eastern USA and always looks for
opportunities to make transatlantic QS0s. And
the British Virgin Islands made an appearance on
satellites, thanks to Tony KDS8RTT. VP2V/KDBRTT
was on satellites, 6m and HF from Tortola. VP2V is
rarely heard on satellites, so that was a nice treat.

"R.J. WY7AA has been on a long road trip to

Atlantic Canada, recently operating as WY7AA/VO1
in St. John’s, Newfoundland, as well as WY7AA/V02
from Labrador. He has been putting lots of rarely-
heard grids on the satellites, as he has driven from
his home in Wyoming.

"Johnny DK9JC, after making trips to the USA in
recent years, went to Toronto and operated as VE3/
DK9JC. Only on FM satellites, and from a not-so-
rare grid FNO3, but he made satellite operators in
the USA and Canada happy with his appearance on
many passes”.

FMand DABDX

Simon Evans writes, " would say that the Sporadic
E season has been a bit later this year. | count

the number of ITU countries received each year
and since the last issue I've added two relatively
difficult ones; Malta and Norway. Each year Malta
usually appears at some stage but Norway and now
Switzerland are a different matter. Both countries
have closed their FM stations from their National
broadcasters but | have received a couple of low
power ones from Norway (one in Trondheim and
another near Oslo)”. On DAB, Simon has been
seeing some good tropo in the mornings, out to the
east and the best distance has been Antenna DE
from Luneburg at a distance of 864km. The map,
Fig. 4, shows Simon’s recent loggings Another full
column - thanks to everyone who has contributed
and please keep your news coming, it's much
appreciated. PW
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that's how | started in amateur radio as a boy;
it was all we could afford! However, advances
in modern technology, such as miniature surface-
mount components and multilayer PCBs, have made
home construction of high-performing equipment
increasingly difficult. One area of our hobby that
has always managed to find a way is the world of
QRP. This is thanks to many ingenious designers
who devote many hours to creating clever designs
that they then share with the rest of us. One such
prolific designer is Hans Summers GOUPL/AB7BF,
of QRP-Labs. One of the best current examples
of his work is the QMX+ transceiver, Fig. 1. I've
been looking for a new QRP rig that | could use
in remote locations, and the QMX+ seems to fit
the bill perfectly. Although I've been aware of the
transceiver for some time, I'd not taken a close
look at its capabilities. When | did take the time to
look, | was frankly amazed because it's packed with
innovation and features to help the operator. Let me
highlight a few of the features here, and you'll see
what | mean.
- Frequency coverage: All amateur bands from
160mto 6m
+ Power output: 5 watts
« Power supply: 9V or 12V versions
» Transmission Modes: CW, all data modes and SSB
+ CW Operation: Very low latency full break-in with
built-in keyer, memory and decoder
« Beacons: Includes a standalone WSPR beacon
« Frequency precision; TCX0, or external GPS with
option for aninternal GPS
- Current consumption (14MHz on my rig): Rx
=04mA 5WTx=1.01A (Uses Class D power
amplifier)
« Computer Interface: Includes USB-C port providing
a soundcard for digital audio and a virtual serial port
for full rig control (emulates Kenwood TS440)

| could go on, but this list is pretty impressive. So
how much does this sophisticated rig cost? Surely
it must be heading towards £1000. No, it's just §150
(£112) for the kit version, complete with the case
or $200 (£150) for the fully assembled, tested and
boxed unit!

Next month, I'll run through a few tips for those
building the kit version, but this time I'll take a
closer look at some of the innovative features of
the QMX+.

DatamodesFSK

I'll begin with the way the most popular data modes
signals are transmitted. In most transceivers,

Data Modes signals use the SSB modulator in the
transmitter. However, many have a separate digital
mode that usually determines the source of the
SSB signal. For simple USB and LSB modes, therig
will normally take its input from the microphone
socket. When you switch to Data, the rig usually

I ‘ve always enjoyed building my radio kit, as

abh=

QMX+ Transceiver
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The QRP Labs QMX+

This month, Mike Richards G4WNC takes an in-depth look at
the innovative design of the QMX+.

takes its input from the data socket on the rear
panel. However, in most cases, it will still use the
standard SSB modulator. While this is generally the
simplest way to add digital capabilities, for single
tone modes like FT4/8, WSPR and other WSJT-X
modes, it does add unnecessary complication

to the signal path and potential distortion of the
transmitted signal. The QMX+ uses an entirely
different approach to create true Frequency Shift
Keying (FSK). Most data modes software, such as
WSJT-X, generates audio modulation tones that are
applied to the rig's SSB modulator to create the data
signal. Inthe case of QMX+ and other models in
the QRP-Labs range, the rig's processor measures
the frequency of the incoming audio tone from
WSJT-X and makes a matching micro adjustment
to the frequency of the Si5351 carrier generator, so
that it follows the data mode’s modulation using
true frequency shift keying (FSK), Fig. 2. Using this
technique completely avoids the transmitter's SSB
modulation stages and the inevitable unwanted
output products. The resultis a much cleaner output
signal where all the available power is used to carry
the wanted signal.

A significant challenge for this approach is
developing an audio frequency measurement
system that's both fast enough and accurate enough
to follow the data signal. In the case of the WSJT-X
modes, there are usually tiny frequency shifts of just

VOL .Mode
-Pwr ..Band

a few Hz. If you've ever used a frequency counter to
measure audio frequencies, you will know that you
must monitor a lot of audio cycles to get an accurate
measurement. For the QMX+, Hans uses the zero-
crossing measurement technique. In this technique,
you take a sample that's above 0 and one that's
below zero and use a straight line between the two
to calculate the zero-crossing point, Fig. 3. Once
you've captured a few of these, you can calculate
the time between consecutive zero-crossing points.
This gives you the period of the signal, and the
inverse gives you the frequency. Hans has found
this to be a fast and accurate measurement system
for typical data modes tones. In his tests, the
measurement accuracy is of the order of 0.005Hz
at 1.5kHz. He further improves this basic accuracy
by averaging the measurement over 100 cycles. To
create the modulation, the software retrieves the
carrier frequency from the CAT link and adds the
measured audio frequency. The result is sent to the
Si5351 carrier oscillator to create a pure FSK signal.

EfficientPA

With any QRP rig, power efficiency is critical
because most operators are likely to be running with
limited battery power. As the PA (Power Amplifier) is
usually the heaviest consumer, its design is critical.
For the QMX+, Hans uses a Class D design with four
BS170 MOSFETSs to produce 5 watts of RF output.
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Fig. 1: QRP-Labs QMX+ 160m to 6m Transceiver.
Fig. 2: Simplified block diagram of single-tone
FSK modulation in the QMX+. Fig. 3: QMX+ zero
crossing frequency measurement.

Fig. 4: QMX+ PA block diagram.

Fig. 5: Voltage doubler and rectifier used to
derive PIN diode bias from RF.

Fig. 6: Switch-mode PSU block diagram.

Fig. 7: Raised cosine CW keying waveform.

The class D design has many benefits, the first of
which is its efficiency, as the PA transistors are
either fully on or fully off. This also means there is
very little heat generated, so the PCB can provide
an adequate heatsink. The PA circuit itself is also
very simple with just six logic gates and the PA
transistors and no tuned circuits, Fig. 4. The other
significant benefit is the natural cancellation of
the second harmonic. In Hans' design, the second
harmonic is approximately 70dB below the carrier.
This significantly eases the design requirement for
the subsequent low-pass filters.

Neatlow-passswitching

The QMX+ employs a bank of six low-pass filters
to cover the amateur bands from 1.8MHz to
50MHz. The reduced number of filters is due to
band sharing, which is possible thanks to the very
low second harmonic output from the class D

PA. While looking at the design, | was particularly
impressed with the band switching technique.
Hans uses solid-state PIN diode switching, which
is not in itself unusual. The surprise was the use
of common TN4007 rectifier diodes in place of
much more expensive PIN diodes. Hans has found
that the TN4007, with its 1000V reverse voltage
tolerance, makes an excellent HF PIN diode. While
PIN diode switching brings significant space
saving, reliability and speed, in the off state the
diode requires a DC reverse bias voltage that's
greater than the peak RF voltage in the circuit. In
the case of the QMX+ with its SW PA, that's 45V of
peak RF. That's potentially a problem when you're
running a QRP rig on a 9V or 12V battery! Hans
has developed a novel solution that uses a simple
voltage doubler and rectifier that samples the rig's
RF power, Fig. 5. The current requirement is very
low, so the sample has minimal effect on the RF
output. By taking the sample from the PA, you can
be sure the bias voltage will always be greater than
the applied RF.

Switching regulators

We all know that switching regulators and sensitive
RF circuitry don't mix. However, there are times
when they're unavoidable. In the case of the QMX+,
efficient switching regulators are essential to

keep the receive current down to an acceptable
level. One of the primary sources of problems

with most switching regulators is the free-running
oscillator and its associated high phase noise. This
creates a band of interference that drifts around

o ; Zero-crossing
Digital audio :
from WaJT-x [*] _audio freq
measurement
Dial frequency : Si5351
via CAT from > A‘ig ggf'f‘;gaeq > Carrier > PA
WSJT-X oscillator
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v
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the band and is almost impossible to filter out.
For the QMX+, Hans has used discrete component
switching supplies, each of which derives its 1 1
i i i 3v3 5V i i
switching frequency from the processor, which, e nf:\;usewggrd :::gs;l Swp'éfﬂ

inturn, is locked to the low phase noise 25MHz
TCXO0,Fig. 6. As aresult, any interfering signal
generated by the regulators should be narrowband
and stable, a significant improvement. As a
further improvement, Hans uses the processor to
automatically adjust the switch mode frequencies
to avoid the current operating frequency.

SSB&CWshaping

While the QMX+ didn't initially include SSB, it was
promised in a future firmware update. Given my
explanation so far, you may be wondering how you
can add SSB with a class D PA, which is certainly

Continued on page 49
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Assessingpropagation

There are a number of techniques you can use
o assess propagation. Some are as simple
as listening on the bands. Others are web-
based, which can be useful to help you decide
whether to head for home or carry on with
another activity. They all have a place in your
propagation assessment tool kit.

Assessingpropagation—web based
The various ‘banners’ on Paul Herrman
NONBH's website give a useful overview (an
example is shown in Fig. 1). Paul's banners are
extensively used on numerous amateur radio
websites. In my experience they can often help
understand why propagation is particularly poor
during sunspot flares. Paul provides a basic
interpretation. I've listed the main propagation
parameters below to help interpret the data
shown on Paul’s banners, starting with three
parameters that are generally linked to good
propagation when they are higher. Remember
these are generalisations! Pauls’ website can be
found at:

www.hamgsl.com/solar.html

SolarFluxIndex(SFI)

The SFl is a measure of the level of atmospheric
radiation arriving on earth from the sun. It tends
to fluctuate between about 60 and 300. The
maximum usable frequency (MUF) is generally
higher with higher SFI. For DX on HF the SFI
needs to be above 110, ideally for several days.
If it's 90 or less, then the upper HF bands will be
closed and the mid-HF bands may be open to
Europe. This isn't always the case, but generally
s0.

SN—sunspotnumber

This is the current sunspot register and
generally, it will link to the SFI number above.
For good HF propagation ideally it will need to
be greater than about 70 or 80. When it gets to
100 + then the bands will be open all day (and
probably night). 200+ is unusual, but when and if
we get it, worldwide DX will be possible.

3044

The 304A parameter refers to the specific
wavelength (304 Angstroms, equivalent to
30.4nm) of ultraviolet radiation that ionises the
F1 and F2. High levels of 304A radiation are
usually associated with good conditions for HF
propagation.

The SFI, SN and 304A are all indicators of
propagation assuming there’s nothing adverse.
Table 1 is a summary of the approximate values
of SFI, SN and 304A that are needed to open the
indicated bands for worldwide propagation on

HF Propagation (pt1)

Colin Redwood G6MXL concludes his look at HF
propagation, this time looking at tools for assessing HF
propagation. As before, there are a number of generalisations,
but nevertheless 1t will hopefully help readers get a basic feel
for a subject that can appear quite complex.

Solar Data/Propagation
Click to add to your website
Solar-Terrestrial Data
89 Aug 2625 1517 GHT

SFI_148 SN

Aurora J
Bz -13.4 Sl

HF Conditions

Band Day HNight

80n-40n Fair
30n-20n Fair Fair
17n=15n Fair Fair
12n-16n Fair

VHF Conditions
Aur Lat
Aurora
6n EsSEU
4n EsEU
2n EsEU
2n EsNA
EME Deg Fai
Solar Flare Prb

Ir'-_.:nr-a
Geonag Field ACTIVE
Sig Noise Lvl S3-54
HUF US Boulder

Fig. 1: One of Paul Herman's propagation
banners. Fig. 2: The DXSummit DX cluster -
there are many others available.

Fig. 3: A map on DXView.

many days of the month (not just for a day or
two).

I'll now move on to consider some indicators
of possible adverse conditions.

K-Index

The K-Index is a three-hourly logarithmic
measurement of the earth's magnetic field
relative to what are considered quiet day
conditions. A magnetometer is used to make
the measurement. The higher the K-Index gets,
the worse the propagation on the higher HF
bands tends to be. A K-Index of 0 or 1 indicates
quiet magnetic conditions. Values between 2
and 4 indicate somewhat unsettled magnetic
conditions resulting in some degradation

on the HF bands. A K-Index of 5 indicates a
minor storm (severity of magnetic fluctuations
generally leading to an ionospheric storm),
while higher values indicate progressively
bigger storms. You may also see mention of the
Kp-index, which is essentially the same as the
K-Index except it is an average of K-Indices from
measurements across the planet (earth).

A-Index

The A-Index is the daily average of the previous
eight three-hour K indices but on a linear scale
giving values of between 0 and 400. A low value
A-Index is best for good propagation on the
upper HF bands. Between 1 to 6 is best, 7-10

is OK, and getting worse the higher the A-Index
value. Above 15 is generally not good news, with
100 considered a storm and 400 an extremely
violent storm! You may also see mention of the
Ap-index, which is effectively the same as the
A-Index except it is an average of A-Indices from
measurements across the planet (earth).

X-ray

This provides a measure of intensity of X-rays
arriving at the atmosphere. High levels of X-rays
can increase the absorption of the D-layer,

thus preventing signals getting through to

the higher E and F layers and preventing long
distance contacts on the higher HF bands. B
and C prefixes to the numbers indicate relatively
low levels of X-rays. M and X readings are not
good news as they are often associated with
blackouts.

Bz

This is the Interplanetary magnetic field
measure in nano Tesla (T). The value indicates
either a positive coupling with or a ‘negative
coupling' against the earth’s magnetic field.
Typical values range from-100 to +50nT. A
positive or a small negative value is preferable
to a large negative value.

Solarwind (SW)

The solar wind is a stream of charged particles
released from the Sun’s corona, its outermost
atmospheric layer. The solar wind speed is
measured in km per second. When a big earth-
bound coronal mass ejection (CME) or coronal
hole (CH) stream occurs, they can increase the
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speed of the solar wind up to about 2,000km per
second. Ideally, we want lower values of around
400km per second or lower.

The ReverseBeacon Network (RBN)

The various parameters that | have covered so
far are all aids to understanding the impact of
the sun on propagation on earth. The theory
and measurements are all very well, but another
way is to use tools that show where signals are
actually getting to. The Reverse Beacon Network
(RBN) can be a useful guide to see where CW or
datamode signals (including WSPR) are actually
being received. In general, if signals from your
country are consistently being received over a
period of a few minutes or longer, then the band
in question is open to the area where they are
being received.
www.reversebeacon.net
www.pskreporter.info

As many of the RBN receivers are run
unmanned 24 hours per day, you'll need to
consider whether the amateur population is
likely to be awake in the part of the world where
your signals are being received. Don't forget that
at 50MHz (6m) up to 144MHz (2m), there may
be occasions where propagation is enhanced by
meteor ‘pings’ for brief periods.

DX Cluster

The DX Cluster can also be helpful, as this
shows reports of DX stations actually worked
by other amateurs. There are various nodes
available which have varying filtering facilities.
I use dxsummit.fi, which provides sufficient

filtering for my purposes (Fig. 2). The relative
lack of filters in comparison with other

Cluster nodes helps me see the 'big picture’ of
propagation. | know that others prefer the extra
filtering capabilities provided by dxheat.com for
example. There are many others.
www.dxsummit.fi

www.dxheat.com

FT8signals

Even if you're not a fan of FT8, a quick listen on
the main FT8 frequencies (Table 2) will give a
rough indication of whether a band is open or
not. | use this technique for quickly assessing
whether a normally quiet band (e.g. 6m) is open
or not.

International Beacon Network

The international beacon system can also

be useful (Table 3), as can listening for

beacons in a particular part of the world that
you want to contact. These transmit on five
frequencies (14.100,18.110, 21.150, 24.930 and
28.200MHz) in a three-minute cycle, so no two

beacons transmit at the same time on the same
frequency.
www.ncdxf.org/beacon

I find it helpful to put the FT8 and beacon
frequencies into my transceiver's memories, so
that | can quickly switch between them.

Don't underestimate the value of listening and
tuning around on the bands, using whatever
modes you like. If you suspect a band may be
open but you're not hearing signals, it can be a
good time to call CQ and see if you get a reply -
if we all just listen and nobody calls CQ, then no
contacts will ensue!

DXView

So far, most of the information on current
propagation I've mentioned has been largely
numeric / tabular. For those who like to be

able to visualise the current situation without
getting into load of numbers and multiple
sources, the map available from DXView will be
very welcome. The map shows real-time radio
propagation from amateur stations operating
on 11 bands between 1.8 and 54MHz. The

Band SFI for many weeks Sn for many weeks 304A for many weeks
17m 80 30 105
15m 90 50 140
12m 105 75 195
10m 125 100 250
bm 190 215 400

Table 1: Summary of the rough values of SFl, SN and 304A that are needed to open the indicated bands for
worldwide propagation on many days of the month (not just for a day or two). Taken from Space Weather
Parameters and Propagation by Carl Luetzelschwab K9LA June 2021. https://tinyurl.com/mr3affbc
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display shows worldwide activity from the last
15 minutes and is automatically updated about
every minute. For the purposes of the map

the MUF is effectively the maximum recently
used frequency, since the display is based on
real-time data (Fig. 3). Don't forget to enter
your locator (grid) to get data relevant to your
location! Data for the map is gathered from
several online sources: WSPRnet, Reverse
Beacon Network (CW, FT4, FT8), and DX Cluster.
https:/hf.dxview.org

Sunspotcycle

Before leaving propagation, a reminder that we
are somewhere close to the solar maximum

of the current solar cycle (number 25). Some
people are suggesting that we may have already
passed the maximum in January 2025. It will
take a few more months to establish whether
this is indeed the case, as sometimes there
can be a second peak. Either way, autumn
2025 could provide one of the best chances to
work some DX stations on the HF bands before

the sunspot numbers decline and we wait
for another ten years or so for the next solar
maximum.

RSGB Convention

Changing the subject, don't forget the RSGB
Convention takes place in Milton Keynes on
Friday, Saturday and Sunday 10,11, 12 October.
I'm scheduled to give one of the talks, and look
forward to meeting readers of this column. PW

Band Frequency (MHz)
160m 1.840
80m 3.573
40m 7.074
30m 10.136
20m 14.074
17m 18.100
15m 21.074
12m 24.915
10m 28.074
bm 50.313

Table 2: The main FT8 frequencies.

Slot DX Entity Call Location Grid Square
1 United Nations AUTUN New York City FN30as
2 Canada VEBAT Inuvik, NT CP38ah
3 United States WEWX Mt. Umunhum CM97bd
4 Hawaii KH6RS Maui BL10ts
5 New Zealand ZL6B Masterton RE78tw
i Australia VK6RBP Rolystone OF87av
i Japan JA2IGY Mt. Asama PM84jk
8 Russia RR90 Novosibirsk NO14kx
9 Hong Kong VR2B Hong Kong 0L72bg
10 Sri Lanka 4S7B Colombo MJ96wv
11 South Africa ZS6DN Pretoria KG33xi
12 Kenya 5Z4B Kikuyu Ki88hr
13 Israel 4X6TU Tel Aviv KM72jb
14 Finland 0H2B Lohja KP20eh
15 Madeira CS3B Sdo Jorge IM12it
16 Argentina LU4AA Buenos Aires GFO5t|
17 Peru 0A4B Lima FH17mw
18 Venezuela YV5B Caracas FJ69cc

Table 3: The international beacons.

Continued from page 46

not linear. As you might expect, Hans has an
interesting solution. One of the features | haven't
mentioned yet is the CW envelope shaping. If

we were to key the class D PA directly, the result
would be lots of key click harmonics, which other
band users would not appreciate. To overcome
this problem, the QMX+ includes a power/gain
control circuit in the power supply to the PA
stage. This is effectively a discrete component
power OpAmp that controls the PA voltage and
has a very linear response. The input to the PA
supply circuit is connected to a DAC output on the
microprocessor. The software then uses this to
generate a raised cosign keying shape with arise
time of 20ms, Fig. 7. This produces a very clean
CW output.

To implement SSB with this non-linear PA, Hans
used a modulation technique first suggested by
Leonard Kahn, known as Envelope Elimination and
Restoration (EER). This is more commonly known
these days as Polar modulation. In this technique,
the modulation audio (speech or data signal) is
processed to produce the | & Q components. When
done digitally, as in the QMX+, this is done with
a Hilbert transform. With some simple maths,
the | & Q components of the audio are split into
their phase and amplitude components. The
amplitude component is applied to the PA power
supply circuit, and the phase component alters the
phase of the Si5351 carrier oscillator. The result
is combined in the PA to create a conventional
SSB signal. Sounds easy! However, as Hans
discovered, ensuring the amplitude and phase
components reach the PA in synchronisation
is not a trivial task. There are amplitude delays
and a variable phase shift that's dependent on
the operating frequency and power output. As
with previous design problems, Hans is rarely
beaten and has developed novel solutions for
both measuring and correcting these limitations.
Hans has also added the Controlled Envelope
SSB technique to the QMX+. This deals with the
overshoots that occur when you generate IQ SSB
signals. The result is to increase the average
power of the SSB output significantly, so the
QMX+ 5-watts has similar punch to a 12-watt
conventional SSB rig. This technique is only found
in top end SDRs such as those from Flex Radio,
Elecraft and Apache. The result s a very high-
quality SSB transmitter.

That's all | have for this time, but next month I'll
look at optimising a home-built QMX+ for data
modes operation. PW
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Roger J Cooke G3LDI
roger@g3ldi.co.uk

he first section this month is aimed at
T the Young Guns, those up-coming radio

amateurs who may consider Morse Code
an ancient art for ancient amateurs. Nothing is
further from the truth so please don't flip the page
to the FT8 section or use your PC or handheld to do
what amounts to making a phone call. Where is the
sense of achievement in that?

Give this section a read and give yourself a
challenge. Become a Radio Operator and with an HF
transceiver, a simple antenna and a Morse key; talk
to the world!

Making Morse code irresistible: why young people
should embrace the ultimate communication art

In an era of smart phones, social media, FT
modes and instant everything, suggesting that
young people learn Morse code might seem
like recommending they take up blacksmithing
or churning butter. But here's the thing: Morse
code isn't a relic of the past - it's the ultimate
communication superpower waiting to be
rediscovered.

The secret language that actually works

Every generation discovers secret codes and
hidden languages. Kids create pig Latin, teenagers
develop text speak, and friend groups invent inside
jokes that become their own dialect. But Morse
code is different - it's a secret language that
actually has superpowers attached to it. When you
master Morse, you join an exclusive club of people
who can communicate in ways that seem almost
magical to outsiders.

Imagine tapping out a message on a table
during a boring meeting, or flashing a light to
communicate across a crowded room. Picture
being able to send messages through sound, light,
vibration, or even by keying a transmitter that can
reach across continents. This isn't fantasy - it's
what every Morse operator can do. In a world where
young people are constantly seeking ways to stand
out and develop unigue skills, Morse code offers
something genuinely distinctive.

Digitalminimalism

We live in an age of information overload, where the
average person receives thousands of messages,
notifications and data points every day. Young
people, more than any generation before them, are
beginning to recognise the mental toll of constant
digital bombardment. Social media with all its trolls
and assaults has a lot to answer for. If it upsets you,
don'tread it. You don't really need it.

Enter Morse code: the ultimate expression of
digital minimalism. Think about it - every thought,
every emotion, and every complex human idea can
be reduced to just two elements: dots and dashes.
It's binary communication in its most elegant
form, predating computer binary by decades.
There's something deeply satisfying about this

Morse forthe
younger generation

Roger Cooke G3LDI makes the case for why Morse code
1s the mode for the young as well as the old.

radical simplification, like meditation through
communication. When you're operating Morse, the
noise of the modern world falls away, and you're left
with pure, efficient connection. No trolls, no insults,
just pure communication and enjoyment.

This isn't just philosophical - it's practical. Morse
code forces you to think clearly and communicate
concisely. In an age of rambling social media posts
and endless text threads, the discipline of Morse
teaches you to distil thoughts to their essence.

It's like Twitter, but with actual substance and skill
required.

Theultimatebackupsystem

Young people today are increasingly interested

in preparedness, sustainability, and self-reliance.
They've grown up witnessing natural disasters,
infrastructure failures, and the fragility of our
interconnected systems. When the power goes out,
when cell towers fail, when the internet goes down -
Morse code still works.

A simple key, a battery, and a basic transmitter
can reach around the world when sophisticated
networks fail. During Hurricane Katrina, when
modern communication infrastructure collapsed,
amateur radio operators using Morse code
provided crucial emergency communications. After
earthquakes, tsunamis, and other disasters, Morse
consistently proves its worth when everything else
fails.

But it's not just about catastrophic events. Morse
code works in remote locations where cellphones
are useless — in wilderness areas, on mountains, at
sea. For young people who love adventure, outdoor
activities, and exploration. You only have to see how
popular POTA, SOTA and suchlike are. Morse code
isn't justa hobby; it's a genuine survival skill that
could save lives.

TheMakerMovement’sperfectmatch
Today's young people are makers, hackers, and
creators. They build Arduino projects, design

3D printed objects, and love understanding how
things work at a fundamental level. Morse code fits
perfectly into this mindset because it bridges the
digital and analogue worlds in fascinating ways.

In my youth, valves were involved, but | am not
suggesting regression to those days!

Building Morse code projects is incredibly
rewarding because the barrier to entry is so low,
but the possibilities are endless. A simple LED can
become a beacon. A buzzer can become a practice

oscillator. An Arduino can become a sophisticated
Morse decoder. Young people can start with basic
circuits and evolve into complex projects that
combine modern microcontrollers with century-old
communication principles.

The beauty is that these projects actually do
something meaningful - they communicate.
Unlike many maker projects that end up in a drawer,
Morse code devices connect you to a worldwide
community of operators who genuinely appreciate
elegant, simple solutions to communication
challenges.

The Gaming Connection:flowstates
and progressiveskillbuilding

Modern young people understand flow states
through gaming. They know the satisfaction of
mastering complex control schemes, the joy of
improving reaction times, and the meditative
quality that comes from focusing intensely on
achallenging but achievable task. Morse code
operation offers all of this. Communication on CW
with somebody in Europe or the USA, late evenings
on 20m with your headphones on, chatting away for
an hour or so, is irreplicable, almost unique and not
appreciated until you do it!

Good Morse code operation has a rhythm and
flow that's genuinely addictive. When you're
copying fast code, your conscious mind steps back
and lets your subconscious take over - exactly like
in high-level gaming. The characters flow directly
from your ear to your hand without passing through
the verbal centres of your brain. It's a form of
direct neural interface that predates computers by
decades.

The skill progression is perfectly designed too.
You start slowly, build muscle memory, increase
speed gradually, and always have new challenges
ahead. Like a well-designed game, there's always
anext level to reach, whether it's handling faster
speeds, copying through interference, or mastering
different operating procedures.

Aworldwide community
But here's where Morse code becomes truly
magical for young people: it connects youto a
global community of like-minded enthusiasts who
share your passion for elegant communication.
This isn't a theoretical community - it's active,
welcoming, and always available.

Turn on a shortwave receiver or fire up an online
Morse decoder, and you'll hear operators from
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Fig. 1: Team Belarus at the 2024 High Speed CW
Test.

every continent, every time zone, and every walk of
life. The teenager in Tokyo practising their newly
learned code connects with the retired engineer

in Maine, the mountain climber in the Alps, and

the sailor crossing the Pacific. Age, nationality,
politics - none of it matters when you're sharing the
common language of dots and dashes.

This community embodies the ‘use it or lose
it’ principle perfectly. Unlike learning a spoken
language where you might struggle to find
practice partners, Morse code offers countless
opportunities for real communication with real
people every single day. Every contact you make
helps maintain and improve your skills while
contributing to a global network of communication
enthusiasts.

The community is also incredibly supportive of
newcomers. Experienced operators remember their
own learning days and are eager to help new voices
join the conversation. Special slow-speed nets
welcome beginners, and there are always patient
operators willing to adjust their speed to match
yours.

Thehistoricaladventureelement

Young people love stories of adventure, resistance,
and heroism - and Morse code has them in
abundance. This isn't just about dusty historical
facts; it's about real people in extraordinary
circumstances using these exact skills that you can
learn today.

Consider the Titanic disaster, where wireless
operators stayed at their posts sending SOS calls
in Morse as the ship sank. Think about resistance
fighters in World War Il using clandestine Morse
transmissions to coordinate operations against
occupying forces. Picture astronauts using Morse
code to communicate when voice systems failed in
the vacuum of space.

These stories aren't ancient history - they're
proof that the skills you're learning have real-world
importance and have shaped crucial moments in
human history. When you learn Morse code, you're
not just picking up a hobby; you're connecting with
atradition of communication that has saved lives,
toppled governments, and explored new frontiers.

TheZenofEfficiency

In our chaotic, always-on world, there's something
deeply appealing about Morse code’s enforced
simplicity and focus. When you're operating CW,
you can't multitask. You can't check social media
while copying code. You can't let your mind wander
during a conversation.

This forced focus is increasingly rare and
increasingly valuable. Young people who've
grown up in a multitasking world often discover
that the single-minded concentration required for
Morse code is refreshing, almost therapeutic. It's

mindfulness through communication, meditation
through connection.

Thefutureisstillanalogue

Perhaps most importantly, learning Morse

code teaches young people that not every
communication problem needs a digital solution. In
our rush toward ever-more-complex technologies,
we sometimes forget that elegant, simple systems
often work better than complicated ones.

Morse code represents the ultimate in
sustainable communication technology. It requires
minimal power, works with the simplest equipment,
creates no electronic waste, and will function
exactly the same way a hundred years from now
as it does today. In an age when young people
are increasingly concerned about environmental
impact and technological sustainability, Morse
offers acommunication method that's genuinely
future-proof.

Thechallengeawaits

So here's the challenge for young people:

while your peers are mastering the latest social
media platform or video game, why not master
something that connects you to history, community,
adventure, and genuine skill? Why not learn

the communication method that works when
everything else fails, that connects you to like-
minded people worldwide, and that offers a form
of digital minimalism that's both practical and
profound?

Morse code isn't a nostalgic hobby for old-timers
- it's a communication superpower waiting for a
new generation to discover its potential. The dots
and dashes are calling. The worldwide community
is waiting. The adventure is yours to begin.

All you need is the willingness to start, and the
understanding that in our hyper-connected world,
sometimes the most revolutionary thing you can
dois learn to communicate with elegant simplicity.
The skills you develop will last a lifetime, and the
community you join will welcome you with the
timeless greeting that bridges all languages: “CQ
€Q CQ" - calling any station, this is you, ready to
join the conversation that never ends.

Learning Morsewhendisabled
| received quite a lot of feedback on this item in my
last column. It seems that there are more disabled

amateurs, in all sorts of ways, who are using CW on
the air quite regularly and easily. It does help with
coping with disablement and an alternative therapy
thatis actually enjoyable!

I received this email from Bob, who helped with
the medical side of things: "Hi Roger. Your article
is brilfiant! It will give hope to all with disabilities or
illnesses that one can master Morse and help with
good neurocognitive functioning.

‘I am especially impressed with the story of the
young Mother...and the lady who had no spoken
language but could still tap out the Morse language
to her family.

“Really like the 3 P’s as that will work for mastery
of any activity...need to apply to Golf -)

“Best and hope to work you.

“If you readers have any questions, feel free to
forward my way, if desired. 73 de K4RLC Bob”

As an FOC member | was chasing an award called
the Nickel Trophy where it is necessary to have
worked all current FOC members. One of the last
| worked a relatively new member (2216), Jenna
N4JEH, who is quite a unigue individual, something
that is common for FOC members. Blind, adopted
from China, she has taken up Morse with vigour.

After a few short years, she can not only copy
well, she is just plain having fun with it.

Jennais 19 years old, and in her words, ‘I
absolutely LOVE CW". She attends school at the
Alabama Institute for the Deaf and Blind (AIDB) at
their E. H. Gentry campus in Talladega, and sheis a
freshman at Central Alabama Community College,
where she is beginning her pursuit in computer
science.

Jenna doesn't have a station at her college, yet,
but she is working on it with the help of Dave WA4CI,
Gary NA60 and others.

Meanwhile... Jenna has started a YouTube
channel: QRQmaniacs. How's your copy? Check this
out, Lap-slap CW:

www.youtube.com/watch?v=yaPDbgbiglA

How about this?

www.youtube.com/shorts/KbwHzcPKjvA

HighSpeed CWTest2024

I mentioned this in a previous Morse Mode with a
young lad copying 200+ wpm. I should also have
mentioned the fact that a lot of attendees, Fig.

1, were female! The YLs seem to dominate this
competition which helps to prove that YLs do make
good CW operators!

G3NCNSK

Lastly some more sad news: Another GB2CW
volunteer Silent Key. John G3NCN unfortunately
passed away recently following a long illness. He
had been a volunteer for a long time so the listis
gradually diminishing. It's a pity we cannot seem to
replace those that leave us. Please send all your
comments, offerings, information and especially
pictures to: roger@g3ldi.co.uk. 73 and May the
Morse be with you! PW
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Vintage Television & Radio

Broadcasting history

Keith and Garry invite you fo once again journey through the archives.

Keith Hamer
Keith405625.kh1@gmail.com
Garry Smith
Garry405625.gs@gmail.com

BBC Broadcasting House,
London:Part Il

By early 1931, the construction of Broadcasting
House was progressing well, especially the
areas below street-level, and the BBC were
confident that the premises could be occupied
by the autumn of that year.

Broadcasting House was built on the former
site of Foley House which had been demolished
some years earlier. There were some initial
building difficulties. The foundations
presented various interesting problems. An
old brick conduit, which carried a stream from
Hampstead, traversed practically the whole
length of the site. The problem was not only to
cover this with a casing of concrete sufficiently
strong enough to resist the weight of the
building, but also in laying bare the conduit
during the excavation to avoid the possibility of
it bursting under the inward pressure to which it
was subjected after heavy rain.

As far as it was possible, British materials
were used in the construction, furnishing and
decoration of Broadcasting House. Initially, it
seemed that it would be necessary to obtain
most items from abroad, especially some of
the special fabrics and materials required
for decorating the studios. At an exhibition in
London called Why Not? during October 1931,
various items were on display, such as Swedish
glass and foreign textiles, of qualities which
could definitely not be obtained in the UK.

The designers knew that such materials would
add significantly to the cost. Due to a financial
emergency in the latter half of 1931, the BBC
renewed their attempts to obtain satisfactory
British substitutes. Eventually, the decorators
managed to persuade two firms to undertake
the manufacture of items of the same quality as
the European products.

Vintage ‘Percolative Earth’
advertisement

This month’s stray through vintage copies of
dusty newspapers and magazines has yielded a
rather unusual advertisement by Graham Farish
Limited for their percolative earth chemical
called Filt, Fig. 1. The advertisement dates from
24 September 1932. The text has been leftinits
original format to reflect the spelling, grammar
and punctuation of the time.

Perhaps a handy topped-up watering can
would suffice instead? Graham Farish Ltd.
was founded in 1919 to manufacture radio
components. They capitalised on the growing
popularity of radio in the 1920's by producing
components for home radio constructors.
The company expanded into other electrical
products, including electric fires and water
pumps. They also produced vacuum-sealing
jar lids.

Coronations & conference clangers!
PW reader, David Pedley GBEMA, has written
from his location near Salisbury, Wiltshire, with
memories of the 1953 Coronation and a slight
technical problem during a political party’s ‘live’
conference! David writes: "Hi Keith and Garry, |
have just been reading your column in May’s PW.
The BBC Coronations item brought back some
memories. As a telecommunications engineer
with the General Post Office, I was involved in
the microwave network based at Telcomms

HQ in London. Part of my job included visiting
the link station at Tolsford Hill, near Dover,
which connected to the Lille site in northern
France. The circuit used by engineers utilised
Pye radiotelephones and a Yagi antenna. The
GPO staff had to converse in French to their
counterparts as they refused to speak English!

"We knew about fading on microwave links
and later in my GPO career, | installed some
equipment to record the duration of these fades.
I was a Technical Officer working at Birmingham
Tower in the mid- 1970's and thought | had the
microwave circuit to London free for me to
use. | removed a section of waveguide to insert
our test gear. Unfortunately, the circuit was
actually being used to transmit the Labour Party
Conference 'live’ from Birmingham. It went off
the air for five minutes. Was Il in deep trouble?
Oh, well! 73 David GBEMA."

Never mind David, we all make little
mistakes. One of the authors was a fellow
Technical Officer with BT and managed to give
subscribers on one Telephone Exchange (which
shall remain nameless!) free calls all weekend!
Several layers of senior BT Executive Engineers
were not impressed!

100 years ago: Octobher 1925

This series identifies some of the events,
technical achievements and personalities
associated with the world of broadcasting from
exactly 100 years ago this month.

On 2 October 1925, at his workshop in Frith
Street, London, John Logie Baird transmitted

“DON'T
WORRY'!

Your set's all right™

Al thane Inle woubley wre doa o
u laably sardh  You'vs made the
st coslilly bd neglecied the
vid pont, the caly dees con
sacicn 13 the varan—te

nark,
Tehe wy sdvice, Bt o Pt

Fitmigand bl
ol pd e your v w

“Graham Farish says :-

“DON'T WORRY!

Your set’s all right”

All these little troubles are due to a faulty earth.
You've made the set carefully but negfected the vital
point, the only direct connection to the station - the
earth.

Take my advice, fit a Filt to-day - the results will
astonish you!

Is your own set giving you the best? You don't know its
possibilities until you try a Filt - spend half-a-crown on
Filt and give your set a chance.

GRAHAM FARISH

FILT

PERCOLATIVE EARTH

2/6 COMPLETE

Simply bury the copper receptacle containing the
wonderful FILT chemical, which at once begins to
spread through the earth, attracting moisture and
making a PERMANENT highly conductive area to the
depth of several feet. FILT keeps moist and highly
conductive. It spreads like a tentacle, earthing your
set perfectly and giving you every ounce of power,
range and purity, no matter what set you use.

FILT PERCOLATING EVER-DAMP EARTH

Get a Filt to-day from the nearest radio dealer or direct
(post free) from the sole manufacturers

Graham Farish Ltd. 201, Masons Hill, Bromley, Kent" )

the world’s first television image, a painted
ventriloquist's dummy which he called Stooky
Bill. The dummy's head was scanned vertically
with a resolution of 30 lines.

Baird later enlisted the help of office boy,
William Taynton, who stood in front of the
camera. Consequently, his face was the first
to be televised. However, the rate of only five
images per second did not show realistic
movement.

0On 16 October, BBC engineers experimented
with impedance equalisation techniques. The
BBC also introduced moving-coil loudspeakers
and microphone cueing lights into their studios.

Therise and fall
of 198kHz: Part XXIIT

In addition to the transmitters at Droitwich and
Westerglen, a third transmitting station was
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installed at Burghead in Scotland for long-wave
and medium-wave broadcasts.

The station was officially opened on 12
October 1936. The installation consisted of a
lattice mast, insulated at the base, together
with insulated stays capable of withstanding
the high voltages which were encountered
with aerial systems of this type. Radio-
frequency power was passed from the output
of the transmitter by means of a copper tube
transmission line, or feeder, to the aerial
coupling circuits housed in a small building at
the base of the mast.

Power was supplied to the station from
the Grampian Electric Supply Company at an
incoming voltage of 33kV, 3-phase. Failure of
supply was guarded against by the provision of
aring-main from two independent generating
stations. A diesel engine and generator were
available in case of a complete failure of
incoming mains, Fig. 2. A sub-station was
provided, housing transformers which reduced
the high-tension supply voltage to 415V.

60 years of BBC-2: Part XIX

When BBC-2 eventually began on 21 April
1964, there was a shortage of ideas among
executives as to what to actually broadcast. A
Seven Faces format was adopted for each day
of the week.

On Fridays, programmes began with
Story Parade, which was a series of drama
productions. The first transmitted production
was a dramatisation of the novel Condemned To
Acquittal.

Also on Fridays was the hit American film
series called Arrest And Trial. The programmes
were made in two parts. In the first section,

a crime was committed and the suspect was
arrested. In the second part, the story was
resolved in the courtroom. The first programme
in the series to be shown on BBC-2 was called
Call It A Lifetime.

Service information
Switzerland: Part XXXII
Between 1968 and 1970, further improvements
were made to the colour television
infrastructure. By the end of 1970, SRG-SSR
broadcast 40% of their programme hours in
colour.

For coverage of events outside the television
studios, SRG-SSR purchased a number of
large Outside Broadcast vehicles. Skiing
competitions and football matches could
now also be transmitted in colour. The latter
presented engineers with several technical
challenges. To cover certain football matches,
all the cameras had to be aligned using a huge
test card mounted on cardboard and positioned
on the pitch. The pitch had to be displayed in the
same shade of green from all the cameras. A

similar system was used for many years by BBC
engineers during Wimbledon. All the cameras
were aligned using a huge Greyscale Chart.

In Switzerland, there were also problems
in the studio during colour productions.
Performers with healthy-looking tanned faces
often appeared on-screen with “an ugly shade
of grey” complexion, according to an SRG-SSR
announcer! By 1977, the switchover to colour
television was virtually finalised, having taken
almost ten years to complete.

Also in 1977, the Radiotelevisione svizzera
(RS) studios in Comano (Cantone Ticino) went
on-air in colour. The authors visited the RSI
television studios in August 2016, Fig. 3. Amid
very tight security and rather stern-looking
staff, they weren't initially allowed in but, as is
so often the case, it's not what you know but
who you know and, after some name-dropping,

Vintage Television & Radio

-

-
—

Fig. 1: A rather unusual advertisement by Graham
Farish Limited for their percolative earth chemical
called Filt. The advertisement dates from 24
September 1932.

Fig. 2: The Machine Room at the BBC Burghead
transmitting station in October 1936.

Fig. 3: The Radiotelevisione svizzera (RSI) studios
in Comano (Cantone Ticino), photographed by the
authors during a visit in August 2016.

it was all smiles and "Benvenuto, per favore
entra"!

Stay tuned!

The photos are once again from Keith and
Garry's collection. Please send archive
photographs, information or suggestions for
future topics via the email addresses shown at
the top of this column. PW
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Georg Wiessala
wiessala@hotmail.com

former colleague of mine, Jean-Pierre from
H Belgium, once sought to compile a website

about 700 Famous Belgians, because he was
constantly irritated by his friends asking him about
people from that country who achieved international
fame. Adolphe Sax, for example, Eddy Merckx,
Tintin & Snowy and, naturally, Hercule Poirot (!)
Thereis a parallel, | would argue, for the case of
Denmark. How many renowned Danish personalities
do you know? You are doing well if you can think of
Tycho Brahe (1546-1601), Hans Christian Andersen
(1805-1875), Carl Nielsen (1865-1931) or Niels
Bohr (1885-1962).

If you are a radio enthusiast or science historian,
you will also be familiar with the name Hans
Christian @rsted (1777-1851, Fig. 1), who,
according to Mitchell (2018: 103), coined the word
‘electromagnetic’, and after whom the measurement
unit for magnetic field strength (Oe) is now named.
This value is used today to define a unit of magnetic
field strength equal to 79.58 amperes per metre in
the CGS (Centimetre-Gram-Second) system.

In 2020, the world celebrated the 200th
Anniversary of @rsted's discovery of
electromagnetism. What is more, | am timing
this article to be dispatched to our editor on 14
August 2025 - @rsted's birthday. The Great Dane
(no pun intended) was more than a pioneer of
electromagnetism, paving the way for Michael
Faraday (1791-1867), Niels Bohr (1885-1962)
and others. With his brother, Anders Sandge
@rsted (1778-1860), who became the third Prime
Minister of Denmark, Hans Christian perhaps best
epitomised what has been termed the 'Danish
Golden Age' in European science during the 18th
and 19th Centuries.

I would argue that no history of science can be
complete without @rsted, When thinking of the man
and his time (Fig. 2), it is worth remembering, with
Roseanne Montillo (2013: 9), that, “the distinction
between a scientist, an artist, a political reformer
and a man of letters was not as clear-cut as it later
became. The disciplines intertwined; the interests
overlapped.” At the beginning of this period, @rsted
was viewed as modern and progressive — even
“mildly revolutionary”, near its end, as "hopelessly
behind the times” (Mitchell, 2018: 119).

The bare outlines of @rsted’s life in this multi-
disciplinary age are quickly stated (Table 1): @rsted
was born on 14 August 1777, the eldest son of an
impecunious apothecary, in Rudkebing (Rudkdbing),
Langeland, Fyn, Denmark. When he was young, he
was into chemistry and mixed up pharmaceuticals
at the age of eleven. Later on, @rsted's parents
placed him and his brother in the care of a wigmaker
and his wife in Germany.

This was because his parents lacked time
and money. While living in Denmark’s southern
neighbour, the brothers learned German and the

Famous Danes,Anyone?

Georg Wiessala delves into the life and times of Hans
Christian Qrsted, one of the earliest electrical pioneers.

basics of Latin and French. They also assimilated
some mathematics. When Hans Christian turned
eleven, he went back to work at his father's
pharmacy. It was here that he picked up more
chemistry. He never went to school, butin 1794,
both the @rsted brothers passed the entrance exam
at the University of Copenhagen with honours. Once
there, Hans Christian studied for a career in ‘natural
philosophy'.

Fromnatural philosophytoscience
In common with other epoch-making radio
pioneers - perhaps a little more so - it would

be difficult to understand who and what drove
@rsted, without recourse to the larger scientific and
philosophical framewaorks in which he operated.
Many have argued that @rsted was instrumental

in promoting some of the early discoveries in the
field of thermoelectricity, such as those made by

Thomas Johann Seebeck (1770-1831). It seems
that @rsted took as one of his premises the views
on Nature of such philosophical giants as Friedrich
von Schelling (1774-1854), Johann Wilhelm Ritter
(1776-1810) and, particularly, Immanuel Kant
(1724-1804). These contained a critical analysis of
Newton's ‘Laws of Motion’ and of the then prevailing
overall concept of a ‘Clockwork Universe'.

By contrast to the Newtonian ideas of 'atomic’
theories and 'push-pull-forces’ - acting at a
distance and in straight lines - @rsted focused for
most of his scientific career on more intangible
phenomena, such as light, pressure and electricity.
He closely followed the notions of Naturphilosophie
(natural philosophy). According to these, the
opposition between polarities was the guiding

Fig. 1: H.C. @rsted, discoverer of the connection
between the forces of electricity and magnetism.
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DAN CH. CHRISTENSEN

Hans Christian

OXFORD

Fig.2: 'Reading Nature’s Mind': The key biography
of Hans Christian @rsted. Fig. 3: His text on
‘Experimenta [...]' is often considered @rsted's
greatest published work.

principle of the cosmos, and all forms of matter
were imbued with a kind of ‘spiritual energy’. He was
unigue in this among his Danish contemporaries
and peers, although, as his biographer claims
(Christensen, 2013: 653), he always eschewed any
wider categorisation.

In his 1786 book Metaphysical Foundations of
Natural Science, Kant had laid the groundwork.
Forbes and Mahon (2014: 49/50) clarify that
Kant's Dynamic Theory of Matter was the point of
departure: according to this, all matter - and all
nature - was made up of the two fundamental forces
of repulsion and attraction - and not of atoms or
other particles (Shanahan, 1989: 303). This paved
the way for a more unified concept of all the forces
of nature - including heat, motion, air, electricity
and magnetism.

This was an idea that @rsted - and many of his
contemporaries - subscribed to wholeheartedly
because they were keen to promote the concept of
amore 'dynamical’ system of physics (Shanahan,
1989: 303; Mitchell, 2018: 119). Importantly, it
followed that any force could be converted into
any of the others. Here lie the first inklings of
what we now know as field theory. With Kant,
@rsted conceived of electromagnetism as nota
phenomenon but a noumenon, because it could not
be sensed in time and space per se.

Nature’smindreadersand animal
electricity

Naturphilosophie was a branch of vitalism, a key
doctrine of the time. Its proponents held that life
cannot be explained in, or reduced to, ‘corpuscular’,
or 'atomic’, theories, purely physical or chemical

EXPERIMENTA
CIRCA EFFECTUM
CONFLICTUS ELECTRICI IN ACUM
MAGNETICAM.

B—lma experimenta circa rem, quam illusirare aggredior, in scholis de Electricitate,
Galvenismo et Maguetismo proxime-superiori hieme a me habitis instituta sont,  His
experimentis monstrari videbatur, acum magneticam ope apparatus galvanici ¢ sit
moveri; idque circulo galvanico cluso, non aperto, ut frustea tentaverunt aliquat
abhinc annis physici quidom celeberrimi, Cum autem hae experimenta apparatn mi-
nus efficaci instituta essent, ideoque phenomena edita pro rei gravitate non salis lu~
culenta viderentur, socium adscivi amicum Esmarch, regi a consiliis justitie, ut ex-
perimenta cum magno apparatu galvanico, a nobis conjunctim instructo, repeteren-
tur et sugerentur. Etiam vir egregius Wleugel, eques auratus ord. Dan. et apud nes
prafectus rei gubernatoriz, experimentis interfuit, nobis socius et testis, Privterea
testes fuernnt hornm experimentorum vir excellentissimus et & rege summis honoribus
decoratas Hauch, cujus in rebus naturalibus scientia jam din inclaruit, vir acutissi-
mus Reinhardt, Histori@ naturalis Professor, vir in crpcrimcnl:'s instiluendis saga-
cissimus Jacobsen, Medicinz Professor, ¢t Chemicus experientissimus Zeise, Philosa-
phie Doctor.  Sapins equidem solus experimenta circa materiam proposilam insti-
ti, qua autem ita mihi contigit detegere phznomena, in conventn horum virorum
doclissimorum repetivi.

In experimentis recensendis omnia praeteribo, qua ad rationem rei invenien-
dam quidem conduxerunt, hac autem inventa rem amplius illusirare nequennt; in eis
igitur, quée rei rationem perspicue demonstrant, acquiescamus,

Apparatus galvanicns, gno usus summus, constat viginli receplaculis cupres
rectangularibus, quorum ct longitudo et altitudo duodecim mqualiter est pollicum,
latitudo autem duos pollices et dimidium vix excedit. Qvodvis receptaculum duz-
bus laminis cupreis instructum est ita inclinatis, utbaculum cupreum, qui laminam zin-
ceam in aqua receptaculi proximi sustenlal, portare possinl. Aqua receptaculorum
2 sui ponderis acidi sulphurici et pariter g acidi nitrici continet. Pars cujusque
laminz Zincem in aqua submersa Qvadratum est, cujus latus cicciter longitudinem
10 pellicom bhabet. Etiam apparatus minores adhiberi possunt, si modo filum me-
tallicum candelacere valeanl

11

Fig. 82. HCO, Expenmenta cirea effectum conflichis electrici in acum magneticam, Hafmae, 21.07.1820. NS
11 214-218. Translated by ] A. Dyssel in Hesperus 3, 312-21

terms, and that all living things possess some sort
of special principle, whether it be called ‘soul or life
force’. There were other, lesser-known, proponents
of this kind of thinking; The Bengali polymath and
radio pioneer Jagadish Chandra Bose (1858-

1937), for example, thought along similar lines (The
Spectrum Monitor, July 2025: 29-32). The opposite
view espoused during the period was termed
materialism, or ‘physicalism’ (Levy, 2018: 62).

The debate about which one of these alternatives
was true was influenced by one of the key electrical
discourses of the era: the controversy over ‘native’
or ‘animal’ electricity between the Italian geniuses
Alessandro Volta (1745-1827) and Luigi Galvani
(1737-1798); this was a Europe-wide electrical
dispute, which the German polymath Alexander von
Humboldt (1769-1859) later tried to reconcile and
resolve. The argument was at its most intense, you

might not be surprised to hear, by the time Mary
Godwin Shelley (1797-1851) began creating her
novel, Frankenstein, or the Modern Prometheus.

More generally, adherents of 'natural philosophy’
felt that science ought to be pursued for its
aesthetic and cognitive benefits in the first place,
not for any specific utilitarian or technological ends
to be gained. Thus, understanding itself was more
interesting than the utility of anything studied.
Knowledge of nature's phenomena derived in this
way would help people to differentiate between
‘true’ and ‘false’. Perhaps today’s Universities
would do well to return to these principles. But |
digress.

One of @rsted's key biographers, Dan Ch.
Christensen (2013: 4), summarises this view
succinctly: “For some people, miracles serve
as proofs for the existence of God. For @rsted,
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however, the absence of miracles reflected divine
intelligence”. He saw electromagnetism as a
reflection of nature's mind; God, in this view, could
reasonably be perceived by human beings to be the
creator of nature. This concept proved an unusual -
and unusually fruitful one - for @rsted to espouse,

but it did earn him the label of ‘nature’s mind reader’.

Chancefavourstheprepared mind
Against the backdrop sketched out by those
intellectual currents, and mindful of this description
of @rsted, which has often been attributed to Louis
Pasteur (1822-1895), Hans Christian @rsted built on
earlier work on ‘galvanic currents’, electrolysis and
magnetic needles, by researchers like Paracelsus
(1493-1541), Daniel Schwenter (1585-1636),
Giovanni Aldini (1762-1834), Giuseppe Mojon
(1772-1837), Gian Domenico Romagnosi (1761-
1835), Johann Wilhelm Ritter (1776-1810), and
many others.

More so than many of them, however, @rsted was
also an academic founder, a political campaigner,

a physicist, a chemist, and a prolific, multi-lingual
lecturer and organiser of scientific exchange, who
spent more than ten per cent of his life abroad. He
undertook countless, very successful, European
tours to Germany, France, Britain and Scandinavia.
In the course of those, he encountered many of the
luminaries of the day from both Science and the
Arts and Humanities, such as Johann Wolfgang von
Goethe (1749-1832) and Humphrey Davy (1778-
1829).

The Dane became known as a "modern
Prometheus” (Christensen, 2013: 360, 365). Above
all, it appears that he emerged as a genuine popu-
larizer of science’ (Verschuur 1993: 56), not least
because he held a prestigious Professorship at the
University of Copenhagen from 1806. The great
man was fascinated by some of the (sound) pic-
tures of waves, produced by his German colleague
E.F.F. Chladni (1756-1826), because they showed
him that nature consisted of ‘forces’, not Newton's
‘atoms’, a theory he considered as pure speculation
(Christensen, 2013: 378). However, Hans Christian
@rsted is, arguably, best known for his discovery in
1820 of electromagnetism and for establishing the
science behind how an electric force can produce a
magnetic effect.

The prevailing scientific view at the time was that
electricity and magnetism were two separate and
distinct forces, unable to affect one another. This
was worked out based on the work of researchers
such as Charles Augustin de Coulomb (1736-1806)
and others. ‘Natural philosophers' like @rsted, by
contrast, held that magnetism existed in all bodies
and that electricity and magnetism were not two dif-
ferent 'species’ of matter, or two divergent fluids’.
@rsted had always known that there had to be a uni-
fying link between all fundamental forces, such as
electricity and magnetism; in the end, it was he who
persisted in loaking for it and who eventually found
it. He discovered that, when a magnetised needle

was brought near a wire carrying an electric current,
the needle was deflected.

Aserendipitouslecture

Received wisdom says that this momentous event
happened altogether inadvertently, when @rsted of-
fered a demonstration using his magnetic needle
(Fig. 4) to a group of his students, during a lecture
at his home in Copenhagen. Gillian Turner (2011:
80) offers some great detail: “[..] when @rsted held
a wire carrying a current over a compass, the com-
pass needle swung around until it was at right angles
to the wire. When the current was northward, the
compass swung to point west. When the current was
reversed, the compass needle also reversed: a south-
ward current made it point east.”

However, the historiographical notion that it was
simply a matter of ‘accident’, or ‘chance’, or his ad-
herence to Naturphilosophie, that enabled the great
man to stumble upon his perplexing discovery, has
recently been questioned by Shanahan (1989: 287)
and others, who have homed in more on the influ-
ence of Kant as a causal factor in the preparation of
@rsted's experiments (see URL below), leading to
the eventual discovery of electromagnetism.

www.youtube.com/watch?v=2yawV5ekyN0

But philosophical foundations notwithstanding,
and in the wider context of his well-known lecture,
{@rsted found that, for a straight wire, when carrying
aDC current:

- The magnetic field lines encircle the current-
carrying wire.

« The magnetic field lines lie in a plane
perpendicular to the wire.

* When the direction of the current is reversed, the
direction of the magnetic field also reverses.

= The strength of the field is directly proportional to
the magnitude of the current.

» The strength of the field at any point is inversely
proportional to the distance of the point from the
wire - see also the explanation by Karen Tamayo at:

Fig. 4: @rsted’s magnetic needle experiment.
Fig. 5: Denmark remembers one of her proudest
sons through radio-philately.

https://tinyurl.com/ydhbfke7

Historian P. F. Mottelay (1922: 453) highlights this
celebrated finding as a key moment of international
scientific discovery: [..] he [@rsted] found that the
needle turned at right angles to the wire, thus proving
the existence of electromagnetism, i.e. the relation
of electricity and magnetism as mutually productive
of one another, and as evidence of a common source
of power".

Revolutionsin
magnetismandelectricity

Before this time, the identity (and inter-connectivity)
of magnetism and eleciricity was only suspected.
However, in the famous experiment, when the cur-
rent was reversed, the compass needle did so too:

a southward current made it point East. This was
an unexplained, unimagined and inexplicable find-

Sign up to our FREE emall newsletter at www.mymagazinesub.co.uk/practical-wireless

56

PRACTICAL WIRELESS October 2025



ing: the magnetic ‘force’ appeared to be circular
(Mitchell, 2018: 128; Cheung, 2020: 16). This was
‘revolutionary’ stuff indeed, in more ways than one.

@rsted later wrote up what he found in Latin, the
lingua franca of the day, as a four-page tract enti-
tled Experimenta circa effectum conflictus electrici
in acum magneticam ('Experiments on the Effect
of the Electric Conflict on the Magnetic Needle’,
Verschuur, 1993: 60, Fn. 13; Mitchell, 2018: 128).
This text is often abbreviated, understandably, to
just Experimenta (Fig. 3). Numerous other publica-
tions, in German and French, followed, as well as
global fame.

Motteley (1922: 454) states that, “The desidera-
tum of a clear expression of the manifest alliance
between electricity and magnetism has been so long
and so universally felt, that the discovery placed
its author in the first rank of scientific men”. As an
aside, the very compass that @rsted used during
his famous experiment - and during the many oth-
ers that followed - is now at the Danish Museum
of Science and Technology (website below) in
Elsinore - the very castle that forms the setting of
Shakespeare’s Hamlet. But that's another story.

https://tekniskmuseum.dk

In terms of electromagnetic theory, @rsted’s mag-
num opus was The Soul in Nature, written over four
decades and published in 1850. In the book, he re-
affirmed his ‘dynamical’ view of all science, includ-
ing electromagnetism. The text is a testament to
his belief that such ‘invisible polar forces are, “not
susceptible to being measured and weighed, and
hence comparable to the noumenal forces of the hu-
man soul” (Christensen, 2013: 622). The upshot of
such ideas was that human reason is capable of
discovering the laws of nature as an expression of a
superior cause. We can all, in other words, decipher
the greater Mind of Nature, as Christensen's phrase
has itin the title of the most comprehensive @rsted
biography | could find.

ThelegacyofaScandigenius

In the European arena of savants and scientific geni-
uses of the time, @rsted's findings were outstand-
ing. The historian P.F. Mottelay, in his landmark bib-
liographical survey of electricity, would still quote
Jacques Babinet (1794-1872), who once called
@rsted “the Christopher Columbus of Magnetism”.
And in our own time, it seems that @rsted's work

still reaches whole new audiences of all ages in new
formats.

What is more, the great man's findings strong-
lyinfluenced other scientists, such as Dominique
Frangois Jean Arago (1786-1853), and especial-
ly André-Marie Ampeére (1775-1836). Verschuur
(1993: 70) succinctly clarifies the key contrast be-
tween the findings of @rsted and Ampeére: “In review,
Orsted discovered that an electric current influenced
a magnet, and Ampére showed that a current could
actually produce magnetism."

In fact, it was only seven days after @rsted’s fa-
mous lecture that Ampeére promulgated his new

law governing electromagnetism, and within a few
months, Ampére had published on the subject and
found out how to use magnetism to measure cur-
rents. By the following year, Faraday worked on the
opposite phenomenon (induction) and discovered
the reverse of @rsted's findings: a magnetic field
can produce an electric current (Faraday's Law).

As we all know, Faraday and his successors went
on to build a simple electric motor and a generator,
and he is reported to have commented on @rsted's
work as follows: "His constancy in the pursuit of
his subject, both by reasoning and experiment, was
well rewarded [... | by the discovery of a fact of which
not a single person beside himself had the slightest
suspicion; but which, when once known, instantly
drew the attention of all who were able to appreciate
its importance and value.” (Verschuur, 1993: 62).

PrefiguringMaxwell’sequations
Some also credit the US radio pioneer Joseph
Henry (1797-1878) with (co-) discovering induc-
tion. Much later still, in 1864, James Clark Maxwell
(1831-1879) would enshrine this work in his fa-
mous equations. Maxwell's equations, at last, de-
fined electromagnetic waves much more precisely,
in terms of oscillating electric and magnetic fields.
It may not be strictly appropriate to try and some-
how recruit @rsted as one of the ‘fathers’ of com-
munications or of radio. In fact, the first initiative
to deploy @rsted’s discovery for the purpose of (tel-
egraphic) communications came from Ampeére. It
came to nothing, though, on that occasion.

Five years after discovering electromagnetism,
@rsted made another colossal find in the field of
chemistry when he became the first person to cap-
ture the element aluminium. Although aluminium
is one of the most plentiful elements on earth, it
is always combined with other elements. Many
chemists who came before @rsted believed that it
existed but failed in their attempts to uncover it.
However, it was @rsted who successfully distin-
guished it from other chemical compounds and
positively identified and extracted it as a unique
element.

By way of a brief conclusion, the debates about
what kind of theoretical framework Grsted might
have been informed by, and which philosophical
concepts of the phenomena he studied he might
have preferred, will go on for a while, | am sure.
Today, it is not just the Danes who are celebrating
this amazing pioneer (Fig. 5).

From the point of view of radio enthusiasts today,
the life and work of Hans Christian @rsted were
not, | would argue, the direct precursors of radio
communications. Inventing radio was not, | feel,
on the mind of the great scientist. However, he can
be seen as an important pathbreaker for others
who followed in his footsteps, took new directions
and arrived at different destinations, many of them
leading towards communications and radio. Table
2 offers some suggestions for further study of the
life and work of Hans Christian @rsted. PW

1777
1793
1794
1797
1799

1801-4
1804

1806
1814

1817

1820

1824

1825

1829

1850

1851

Born on 14 August in Rudkebing,
Denmark

Travels to Copenhagen with his
brother Anders @rsted

Student time and University exams
Pharmaceutical exam

Viva Voce for his doctoral
dissertation

First trip outside Denmark
Recruited as a lecturer at the
University of Copenhagen
Became a Professor

Married to Inger Birgitte Ballum.
They have seven children
Appointed Professor at the
University

Discovers electromagnetism
Founder of the (Danish) Society
for the Dissemination of Natural
Science

Isolated Aluminium for the
firsttime, using Potassium and
Aluminium Chloride

Established the Polytechnic College
(Technical University) of Denmark
Publishes his key philosophical
work, The Spirit in Nature

Dies of pneumonia, 9 March

Table 1: @rsted's electrifying life.

+ American Association of Physics Teachers:
Orsted-Medal:
www.aapt.org/programs/awards/oersted.cfm

+ American Experience:
https://tinyurl.com/3dt6ymhe

+ American Physical Society (2008): ‘Orsted and
Electromagnetism':
https://tinyurl.com/2p2vaxnv

+ Blondel, C. (2017) ‘The Key Role of Oersted's
and Ampere’s 1820 Electromagnetic
Experiments in the Construction of the
Concept of Electric Current’ in: American
Journal of Physics 85, 369 (2017);
https://doi.org/10.1119/1.4973423

+ Blundell, S.J. (2012) Magnetism: A Very Short
Introduction (Oxford: OUP)

+ Christensen, Dan Ch. (2013) Hans Christian
@rsted. Reading Nature's Mind (Oxford: OUP)
+ (Danish Original.2 vols.; Naturens tankelaser:
En biografi om Hans Christian @rsted) ISBN

978-87-635-2524-4

+ Cheung, D. (2020) Conquering the Electron
(Guildford/ Connecticut: Lyons Press)

+ Danish Museum of Science and Technology
(Danmarks Tekniske Museum):
https://tekniskmuseum.dk

+ Forbes, N. & Mahon, B. (2014) Faraday,
Maxwell and the Electromagnetic Field (NY:
Prometheus Books)

+Hand, D. J. (2016) Measurement: A Very Short
Introduction (Oxford: OUP)

+ Hans Christian Oersted (Famous Scientists):
https://tinyurl.com/2zdcsd88
https://academic.oup.com/book/35358

* Levy, J. (2018) Frankenstein and the Birth of
Science (London: André Deutsch)

* Magcraft:
www.magcraft.com/hans-christian-oersted

« Mitchell, A. (2018) The Spinning Magnet
(London: Oneworld Publications)

S

Table 2: Further Reading & Resources.
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HAYTORVALEREPEATER GROUP INSTALLS
GB7HV-FMANALOGUE AND C4FM
REPEATER: The newly-formed Haytor Vale
Repeater Group (HVRG)is proud to announce the
installation of anew VHF repeater at Haytor Vale,
inclose proximity to the famous Haytor rock on
Dartmoor, Devon.

Therepeater, callsign GB7HV, is situated just
south of the famous granite outcrop and tourist
site Haytor, which was formed over 280 million
yearsago!

The group was granted permissionto setup
therepeaterin May 2025. Key members of the
team completed theinstallationon 9 Augustand
GB7HV commenced broadcasts laterthat day.
GB7HVis now fully operational with coverage
tests showing excellent results, especially
acrossthe south coast of Devon and Dorset

and onwards towards Bournemouth. Wires-X
connectivity will followin due course.

The group has benefited from some very
generous donations of equipment to enable
theteamto setuptherepeaterinrecordtime,in
particular Darren Harris 2EOMVT who donated
the Yaesu repeater boxitself. TX Films Ltd, the
production company that produces TX Factor
films, has given financial assistancetothe
group along with other amateurs who have
kindly offereditems of equipment, theirtime and
practical advice.

Further details and information can be obtained
fromthe Repeater Keeper, Bob McCreadie
GOFGX, via email:

bobmccreadie@sky.com

LIVINGSTON&DISTRICT ARS NEWS: On27
September, Livingston & District ARS will be
operating atthe Almondell Model Engineering
Centre, Drumshoreland Road, Broxburn EH52 5PF
aspart of Railways onthe Air. They willbe using
theclubcallsign MSOLIV.

0n 18 October, the club will be assisting their
landlord, 6thWest Lothian Scouts, for Jamboree
ontheAirand Jamboree onthe Internet atthe
ScoutHall, Station Road, Broxburn, EH52 5QU.
https://ladars.org.uk

RAOTANEWS: (from David G3ZPF, RAOTA
President) The latestissue of ourquarterly
magazine, 0T News, has beendelivered to
members, along with the audio versionforthose
withlimited vision.

As usual the magazine opens with the Presidents
Piece, followed by the editor's comments. Next
up arethe News pages, and an obituary for Alan
G4GQL, our QSL manager who has provided a
series of articles over the years about making
avariety of CW keys using Meccano. Theissue
evenincludes one he sent shortly before his SK.
Theannual reports areinthere too, whichindicate

Mors Meceane Marse Keys from  The Arahive Challengs. To *B"
Alas or mat Lo bal
Page 38

Page 37

thatRAQTAisingoodshape, but as withmost
clubs we would like to see more submissions to
the magazine frommembers.

Oureditor has ‘article swap’ agreements with the
Australian equivalentof RAOTA and thisissue
includes aninteresting piece of history about
‘Beam Wireless between Australia & Britain’ by
VK3YBP.

Anarticleentitled ‘our nearest companion'is
aboutthe NASAmoon missions and the technical
difficulties which werenot really covered by
mainstream media.

‘Cheese, Lumber, Breakfast & a Discone’ detailsa
stateside visitby Ray GAOWY.

The content of the article 'Vintage QSLs’ by
Anthony 2E1BDU will be evident from thefitle.
Thisisthefirstissue of 0TNews where the
Committee agreed the use of colour everywhere

thecontentrequired it, ratherthan just selected
pages, aswe felt we could absorb the cost.

We felt we werein a sufficiently good position
toabsorbthe spiralling postage cost of the
magazine too, so membership subs will not be
increasing.

THEDXMARATHON SPRINT: The DX Marathon
continues togrow,and Cycle 25 has brought
evenmore excitement to DXing. Participation
has nearlydoubledinthe past fewyears, andthe
organisers would like to seeit grow even further.
This year, they are introducing something
special - the DX Marathon Sprint, a 10-day
mini-Marathon running 18 to 27 October. Any DX
worked during the Sprint counts toward both the
Sprintand your full-year DX Marathon score.

No sign upwill berequired for the Sprintasis the
case forthe full year DX Marathon.

Submissions willbemade throughthe
streamlined submission system. All thatis
requiredisto: Generate an ADIF file * Upload it
directlyat

entry.dxmarathon.com *

The programremains simple: No fees andno
confirmations arerequired

Participation options: single mode, single band.
Visit:
hitps://dxmarathon.com/rules/2025-sprint
Every participant will receive a certificate,
acknowledging your score, your placement, and
howyou compare against peersin atleastthree
categories.

Withthe CQ WW Phone contest (25/26 Oct)
fallinginside the Sprint, the bands will be full of
DX. Itisthe perfect opportunityto have some
fun, getreacquainted, and fuel your year-long DX
Marathon score.
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Specialist Dealers

ITREGENERATIO

BUY ALL FORMS OF
ELECTRONIC SURPLUS

COMPONENTS/LT
TEST EQUIPMENT

LARGE QUANTITIES
ALWAYS WANTED
PLEASE FORWARD LISTS TO

Email: fric@aol.Com
Telephone: 07927 807327

D

ARCHIVE CDS

All issues of Practical
Wireless published from
selected years are now
availahle on a handy CD.
Availahle from just £23.99
plus postage and packing
FULL DETAILS ON PAGE 63

ELF"
WIRELESS
RRCHIVE

Basement

For Sale

PYE Q6. 1960 LW/MW transistor portable
receiver. Working. Service sheet, £25
including UK tracked postage.

Also Decca TP22 1959 LW/MW transistor
portable receiver, Working. Service sheet.
Spare transistors. £35 including UK tracked
postage. Both together £49.

Godfrey G4GLM (020) 8958 5113

Email: cgmm2@btinternet.com EDGWARE

Calls after 10am please, never Sunday am.

Bargain Basement
Adverts Cost Just £5

Lines. PE10 9PH Please write your advert in BLOCK CAPITALS upto
30 words, plus 12 words for your contact details and send it together
with your payment of £5 (subscribers can place their advert free of
charge as long as they provide their subs number or mailing label).

BY EMAIL Firstly email your advert’s wording to kristina.green@
warnersgroup.co.uk then call 01778 392096 to make your payment.
BY POST Send your advert to: Bargain Basement, Practical
Wireless, Warners Group Publications plc, West Street, Bourne,

. )
Www.itender.co

Monthly communications
tenders!

Ex Police Service General
comms company stock

Contact
07188 498962

ﬁ

(" TOP PRICES PAID FOR ALL YOUR VALVES, )
TUBES, SEMI-CONDUCTORS AND ICS.

W Langrex
j |

Unit 4, Doux Rood, Billingshurst, West Sussex RH14 95)
Tel: 01403 785600 Fox: 01403 785656

www.langrex.co.uk

Kit Suppliers Scotland
KANGA
PRODUCTS

www.kanga-products.co.uk
ATU's, Receivers, Transmitters

Morse Tutors and Much more
Now sole distributor for K1EL Products

Inc Winkeyer3 & K16
K1EL

Chips
HAM RADIO KITS

TechnoFix UK

We supply a variety of accessories for amateur
and professional transceivers, including

A complete range of
Multi purpose Masts
The best of Scottish engineering!
Tel: 01505 503824

www.tennamast.com
sales@tennamast.com

Programming and CAT cables, Linear switching cables,
RTL-SDR.com products, Microphones
and much more!

For these and other great items go to

technofix.uk or www.technofix.co.uk

/ SCAN HERE TO GO TO OUR WEBSITE
\_ LI583M ¥N0 0L 09 0L J¥3IH NVIS

DISCLAIMER Some of the products offered forsalein this magazine may have
been obtained from abroad or from unautherised souces. Practcal Wreless
avises readess b enguire whether the products ane suitable for use in the LIk
and have full afte-sales back-up avalzble. The publishers of Practical Wreless
wish 1o pomt cut thal it i the rasponsihility ofreaders Y ascertain the legality
or herwise of ems oftered For sale by advertisers in this magazine

TO ADVERTISE IN

PRACTICAL WIRELESS

Contact Kristina Green : Tel: 01778 392096 Email: kristina.qreen@warnersqroup.couk
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Classified Adverts

Repairs Wanted
REPAIRS TO RECEIVERS, VINTAGE FIREWORK
TRANSMITTERS ETC. COLLECTOR. Do not light the

New/old, valve/transistor.
Call 07903 023437 for details.
www.kent-rigs.co.uk

blue touch paper and burn British
Heritage, private collector will pay
cash and collect from anywhere,
licensed explosive storage.

Call Tony on 07956 506300

PLEASE NOTE that your advert’s wording must be supplied either
by email or by post. We cannot take any wording over the phone.

Cheques should be made payable to Warners Group Publications plc,
credit card payments also accepted. Advertisements from traders
or for equipment that it is illegal to possess, use or which cannot
be licensed in the UK, will not be accepted. No responsibility will
be taken for errors and no correspondence will be entered into on
any decision taken on any of these conditions. The Publishers of
Practical Wireless also wish to point out that it is the responsibility of
the buyer fo ascertain the suitability of goods offered for purchase.
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Cardboard antennas?

Dear Don,

The M7GET item in PW August about a DIY
microwave aerial was very interesting, as

I made a similar one using a 2-element
printed circuit type beam from WA5VJB.
G3PHO drew my attention to the WA5SVJB
offering (and others). It is constructed on
1.5 mm polystyrene sheet (Modellers call
this ‘Plastikard’. Strips of aluminium self-
adhesive tape made the elements according
to the published dimensions for such a
beam. The matched feed is mounted on

a 4mm square section plastic rod sliding
in a slightly larger hollow square tube
forming the boom. This prevents it turning.
To calibrate, tune in a 1296MHz signal,
adjust the boom length for maximum signal,
then drill the square tube so as to fix its
position with a miniature screw, yet remain
dismantle-able for transit. See photos. |
am assuming good RF performance of the
Plastikard as it is made from polystyrene,
and not lossy.

Geoff Theasbhy G8BMI

(Club News Editor,

Model Engineer magazine)

Sheffield

Vintage transceivers/receivers
Dear Don,

There seem to be quite a few vintage/
veteran radios coming on to the second-
hand market here in Australia from different
sources. However, a constant issue is they
need recapping, especially models like the
AR88's which have the old paper capacitors
which blow. These radios were built to a
very high standard back in the day but are
beginning to show their age. My first HF
receiver was a Trio 9R59D but this was a lot
newer and had a transformer that had to be
replaced and a capacitor pop. | remember
going to pick it up from a country area miles
from the bus route (no carin 1981) and
having an 11-mile bus ride from Bognor
Regis to Southbourne near Chichester.
Getting off then walking nearly three miles
inland to pick it up from a private address
where the seller had used it briefly in the
late 1960’s then it had sat in the garage not
being used. | finally got over there, picked

Your Letters

Send your letters to: Practical Wireless Letters, Warners Group Publications plc West Street, Bourne, Lincs PE10 SPH
E-mail: practicalwireless@warnersgroup.co.uk

up my pride and joy and carried it back the
same way getting home at 9.45pm at night
after leaving home on the outward journey
at around 3.45pm. The seller sold it for £20
and said to me the phone had not stopped
ringing since | had rung asking him to hold
onto it for me. The moral of the story is if
radios sit for a while, even if they haven't had
a lot of use, things can degrade. Luckily with
these types of radio there is good access
space when you take the lid off whereas
many of the new generation of amateur
radios are in a lot of circumstances too
complex to user service and have to be sent
off to a service tech as opposed to the older
valve radios, which if you have the patience,
can be diagnosed and worked on (with due
consideration to the voltages present).

The radio that was recommended to me
at the time was the Trio/Kenwood JR310,
which was the Rolls Royce of HF receivers,
but people held onto these like gold dust,

hence the reason as a 17 year old young
bloke starting in radio | got acquainted with
the 9R59D. | often wondered why it was not
marketed as Kenwood in the UK whereas
it used the name Trio. | found out that the
trademark apparently clashed with Kenwood
kitchen appliances and wasn't supposed to
be used for Ham radios in the British Isles.
Kenwood Radio gear is still quality
equipment but no longer available in Australia
due to JVC Kenwood pulling out of this
market. Just thought | would share this
musing with you.
Martin Burch VK4CG
Brisbane, Australia

Sign up to our FREE email newsletter at www.mymagazinesub.co.uk/practical-wireless
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RadioinOldAge

Dear Don,

Interesting to read the letter, in the September
issue, from Dave Blencowe 2EQINJ supporting
getting your licence in old age (whatever that
is?). | was interested in Short Wave Listening
inthe early 1960's as a young teenager and
then life took over. Finally got back to it in
2021, passed my M7 in 2021 and then the

full licence in 2023 - two days after my 74th
birthday. Absolutely loving it all.

Dave Garner MOFQZ

Hull

StationManager’,antenna
“myths &newversusold..”

Dear Don,

Skipping merrily through this month’s
(September 2025) issue of PW, there was an
abrupt halt on page 16. The ‘Friedrichshafen
2025’ extravaganza. My eye had caught sight
of the ‘403A Station Manager'. | don't mean to
be facetious, but my immediate thought was,
| already had a 'station manager’ - my partner.
Who, over a decade or so, has been managing
my station activities with an iron fist inside a
velvet glove. Sometimes in my best interests,
other times not. So maybe, 403A’s product
could be the answer to my prayers? Seriously
though, given my ham-radio predilections, it
would be akin to buying a Hilberling rig purely
for a decorative purpose. However, a Hans
Summers QRP Labs Kit, is no doubt a better
proposition.

Martin Lynch’'s comment regarding the
"fledgling internet of the mid-nineties”, was
indeed an alarm call for ham-radio and
communications in general. Witnessing its
birth first-hand, it was then a novelty. But
novelties come and go. This one has kept
going, although now no longer a novelty,
an ingrained commercial necessity. At the
time, | couldn't understand what all the fuss
was about. It was just something new. Like
a new type of coffee at Starbucks - everyone
wants to try it. Knowing that once the joy and
newness of it had died down, internet talk
would revert to a whisper. In fairness, it didn't
happen overnight, but it did rekindle a much-
needed change to our hobby.

G4MIU's Reader Feedback (Antennas
column) was enlightening. Especially relating
to ‘antenna myths'. Well, | wouldn't really know
where to begin on that subject. Suffice to
say, that theories are just that, a theory. They
do not purport to be a practical happening.
Essentially, a theory is a mathematical or
guess-work assertion, or as is sometimes
the case with cosmology for example,
simply a patch-up job. Nowadays, most of
theoretical physics is a by-the-seat-of-your-

Rallies & Events

All information published here reflects the situation up to and including 21st August
2025. Readers are advised to always check with the organisers of any rally or event
before setting out for a visit. To get your event on this list, email the full details, as early
as possible, to: practicalwireless@warnersgroup.co.uk

20 September

EASTMIDLANDS HAM AND ELECTRONICS
RALLY: Beckingham Village Hall, Southfield
Lane, Beckingham (nr. Gainsborough), DN10
4FX. Doors open 9.30am- 3pm. Hot food and
refreshments available. Free car parking behind
the hall, disabled parking near entrance. Traders
setup from 7am. Well-behaved dogs on a lead
at alltimes please. More information and trader
booking at:

www.emerg.uk/rally

5 October

50THWELSH RADIO RALLY: Run by: Blackwood
and District Amateur Radio Society (GW6GW),
at Llanwern High School, Hartridge Farm Road,
Newport, NP18 2YE. South Wales. Entry: Trad-
ersat 7:00am Public at 09:30am, Raffle 12:30,
Admission £3.00. Trader, RSGB Books, Talks/
Lectures, Bring and Buy, Refreshments, Contact.
Michael Rackham GW4JKV:

Tel: 07976368250, 01495 226149
welshradiorally@gmail.com

1010 12 October

RSGB CONVENTION: Kents Hill Park, Milton
Keynes.

https:/irsgb.org

12 October

DARTMOORRADIO CLUB RALLY: The Au-
tumn Dartmoor Radio Club Rally will be held at
The Yelverton War Memorial Hall, Meavy Lane,

The Newark Hamfest (above) is always worth a visit and we will feature photos from this year's show in
next month's PW. But do make a point of supporting your local rallies too! Our usual listing below.

Yelverton. Devon, PL20 6AL on Sunday 12 October
2025. Free on-site Parking. There will be the usual
Bring and Buy, Trader Stands and Refreshments avail-
able Doors open at 10:00hrs. Admission is £3.00.
Contact Roger: Tel: 07854 088882, 2e0rph@gmail.
com Always check the Club website before setting
out:

www.dartmoorradioclub.uk

7December

MIDDEVON AMATEUR RADIO & ELECTRONICS
FAIR: The 2025 Mid Devon Amateur Radio & Comput-
er Fairwill be held on Sunday 7 December at Winkleigh
Sports & Recreation Centre from 09:00 - 13:00. Entry
£3 perperson, no charge for partners & under 16s.
Easy access from the A3124, free parking, free WiFi,
hot food and refreshments available. Achanceto
pick up hard-to-find electronic components, two-way
radio and computer hardware. Traders please book
ASAP NOTE-this year amaximum 4 tables per book-
ing, we may remove the 4 table pre trader restriction
after 1 October iftherallyis not fully booked. Tables
are 6 foot frontage (tables supplied), Mains electricity
available onrequest. Please pre-book ASAP with

Phil G6DLJ 07990 563147

Email wrg2024@hotmail.com

What3Words //focal.fountain.laminated

GENERAL RALLIES INFORMATION
http:/lwww.arrl.org/hamfests-and-conventions-calendar
http:/'www.gdrga.org.uk/Allhtml
https:fhfdxarc.com/calendar-3/radio-rally-calender
https:/rsgb.org/main/news/rallies
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pants exercise (an educated guess). The gaff in West London. | don't recall whether |
traditional practical scientific method parted with any cash.
has been cast aside in favour of notebook Ray Howes G4OWY/G6AUW
equations (Classical physics deals with Weymouth
everyday type stuff. Radio and magnetism
etc). Where those who are engaged in the art 5
of mathematical theories sit at their desks Martm_[.ynch
whilst in mindful imaginations - and then andLeicesterShows
wander off without constraint into the realm Dear Don,
of fantasy. Besides, most of it will never be September’s PW arrived a few minutes ago. |
proven. Never be of any practical use. As Mr am envious of the interview with Martin G4HKS.
Teslaremarked long ago, “scientists have I've been wanting to have a chat with Martin
substituted mathematics for experiments”. and his team so | can write an article about his
And of course, when the atomic theory of businesses and premises for the Radio Amateur
quantum mechanics popped up, that really Old Timers' Association (RAQOTA) magazine
put the cat amongst the pigeons. A field (OTNews).
day beckoned for more theoretical thinking. My first major amateur radio event was the
That's another story. first (1972) or second (1973) Leicester show

GBUUG's comment about home repairs was  at the Granby Halls. In those days this show
a welcome excursion. If only to point outthat ~ was organised by the Amateur Radio Retailers prices were acceptable; the problem was that
test-gear is cheap. If you care to make use Association. It was later run by the Leicester the gangways had to be rather wide which
of it, that is. Andrew's suggestion of writing Radio Society which has an item about the reduced the number of stands that could be
an article on fault finding might well find an Show on its website: accommodated which in turn pushed up the
eager audience. So perhaps he'd better do https://tinyurl.com/mtctkcr3 price for a stand such that my friends dropped
exactly that. And no, you don't need a tower, The closure of the Granby Halls saw the the idea of holding their event at the NEC.
abeam and a very large linear (it helps) to Show move to Donington Park and finally to the I looked at the photo of Broadcasting House
work DX. That's a causal effect of prominent University of Loughborough for the final Show being constructed (Contents page and page
marketing. I've worked the world countless in 2009. 45) and | wondered “what would that lot load
times with bamboo poles and wire. | once | was too late to visit the RSGB's shows at up on?" It reminded me of a site on the A1
worked Antarctica with a bamboo Yagi. Iwas  the Royal Horticultural Halls. | did visit them which stored mobile cranes. You've guessed?
surprised too! for an event unrelated to amateur radio and One crane was extended at the top there was

Oh, nearly forgot. | suspect that Martin thought they were a delightful venue. | have an HF beam.
Lynch won't remember me, but | once friends who considered holding an event at the lan Brothwell G4EAN
bumped into him at Brenda & Bernie's ARE National Exhibition Centre (NEC). The basic Nottingham
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JANUARY 2025 THE UK'S NUMBER ONE AMATEUR RADIO MAGAZINE
IN THE | A pair of easy-to-build magmetic
LoOP 'amenna projects foryouhtryaihum

ext VMion h

*| Boost your radio club |
Gireat ideas to hely incregse
| ;aum:a s membershp |

FTX1 REVIEW: Richard Constantine G3UGF has the first part of a review of this exciting == e | T
new rig from Yaesu. : . Y.
REVIEW OF THE OmniRF ON-THE-GROUND ANTENNA: Georg Wiessala takes a look.

SUDDEN FREQUENCY DEVIATION OBSERVATIONS: Whitham Reeve, an RF engineer

working in Alaska, looks at the phenomenon of sudden frequency deviations caused by

solar storms.

FAKE PLUGS: Chris Murphy MOHLS offers advice on avoiding fakes.

CLUB SALES: Tony Jones G7ETW finds some treasures from radio club sales.

VINTAGE TV & RADIO: Another cornucopia of cracking stories from the collections of :ﬂﬁﬁ“ﬁ?ﬁ'ﬂ&ﬁﬁéﬁ“ e
Keith and Garry. CONTEST RESULT'

Full details of the 16th PW

There are all your other regular columns too, including HF Highlights, World of VHF,

Antennas and Data Modes as well as your Letters, Rallies, the latest News and more.
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The New Flagship Mobile

144/430MHz 55/50W FM/C4FM Digital Dual Band Transceiver

FTM-510DE AsP

Front Speaker + AESS Dual Speaker System
Search & Go / Touch & Go Operations

Improved PMG Operation
ASP for Better Coverage

. - — “ - T?"‘E"_._“- - - | ‘ ’gl -
- - S =
B

' $ Bluetooth' %

* BU-5 is required for Bluetooth Operation

= i ; P the S-DX key t bl
B Super-DX +ASP expands the communication range Rl Ao ey Sl i

The Super-DX with the ASP ensures reliable audio quality for weak signals and expands
the communication range. AUTO ASP mode is also selectable. In this mode, the ASP is
automatically activated when the transceiver detects weak signals in FM analog mode.

C4FM | Analog FM Super-DX Super-DX+ASP

YAFESTU YAESU UK Ltd | For the latest Yaesu News , visit us on the internet at www.yaesu.co.uk|

Unit 4, Concorde Park, Concorde Way, Segensworth North,

= - : Specifications subject to change without notice. Some accessories and/or options may only be standard in some areas.
Radio for Professionals Fareham, Hampshire PO15 5FG B ) g ptions may only

Check with your local Yassu Dealer for specific details.



