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9 kHz to :

R33046N 4.5 GHz 1Hz Min. | <-161 dBm/Hz
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Frequency mask trigger (FMT)
Trigger measurements with sporadic or
transient events in a spectrum

Density Spectrum Mode
find out the exceptional
signals hidden behind the high-level signals,
and capture them accurately with the FMT

Vector Network Analyser Mode
Make S11, S21, and distance to fault
measurements

Free EMI Options Bundle (£1,532.00 Value)
Receive the RSA3000-EMI and RSA3000-PA licences for free! Offer Expires Soon!
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- Free Tekbox RF Kit on all Rigol DSA800 Spectrum Analysers
spectrum analysers when

b Siglent SSA3000X Plus Spectrum Analysers
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DSA815-TG
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spectrum analyser with

tracking generator
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FREE SOFTWARE OPTIONS BUNDLE
(£1,330.00 Value)

Purchase any SDS2000X Plus Series Oscilloscope and
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12S, FlexRay, Mil-1553B, CAN-FD, Function Generator
and Power Analysis (Requires External DF2001A
Deskew Fixture ,Not Included). Expires Soon!
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- Solderi Stati
_ Soldering iren 60,000 Counts, 7kHz (100kHz BM789) TRMS and CAT-

Il 1kV, new and improved protective grip, AutoHold
u Real-Read™, BeepLit™ Continuity, BeepLit™ Diode
B | S Alert, Hi-Lo EF Detection, VFD V & Hz, T1-T2 Type-K
From: o Q (BM789), Crest Peaks, Speedy MaxMinAvg, Relative

£310 :var Zero and BeepJack™
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Kevlines

ost readers will, during the

past month, have received

amissive from Ofcom by

email, headed ‘Important
Message About Your Licence’. Indeed, if you
didn't receive it, then your email address
with Ofcom is probably incorrect.

What’sit About?

The email sets out Ofcom’s requirements
with respect to non-ionizing radiation, to
follow the guidelines of the International
Commission for Non-lonizing Radiation
Protection (ICNIRP). The impetus seems to
be concerns stirred up by the press regard-
ing the introduction of 5G but the rules are
being applied to all radio users.

The RSGB has been in discussions with
Ofcom about this for some time and has
published some guidance in RadCom. But
the email has caused shockwaves through-
out the hobby. Ofcom guidance is set out in
the document referenced below and is far
too extensive to reproduce here. The first
thing to note is that, for now at least, none
of this applies to frequencies below 10MHz
and neither does it apply to those using
less than 10W Effective Isotropic Radiated
Power (EIRP). The document includes a
flowchart to help you ascertain the safe lev-
els for your station, which will depend on
the frequency, power and antenna. Which
means that you may need to make multi-
ple assessments depending on how many
bands you use, whether you change your an-
tennas from time to time and so on.
tinyurl.com/ofcom234

WhattoDo?

All this is off-putting and worrying. The
RSGB has come under criticism for hav-
ing failed to dissuade Ofcom from issu-
ing these rules but the simple fact is that
Ofcom have decided to apply them to all
radio users. At least the RSGB has been
involved, Ofcom has issued guidance spe-
cifically for amateur radio operators and
the RSGB is recognised as a competent or-
ganisation to give advice on pre-assessed
configurations. In contrast, for example,
the Light Aircraft Association is incensed
that they were not consulted, while all their
members with radios fitted in aircraft have
received the same communication. And as
for small boat owners, one wonders how
they are supposed to assess the risks of
transmitting when, for example, entering

or leaving harbour, the very time when they
need to use their radios.

The situation rather reminds me of the in-
troduction of GDPR, where radio clubs went
to a lot of trouble to meet its requirements,
frightened by the massive fines that were
threatened, whereas in practice | know of no
voluntary organisations that have been tar-
geted. Nevertheless, it behoves us to make
the necessary assessments and maintain
arecord ready for possible inspection. The
UK is not the first country to ask its radio
amateurs to assess the radiation from their
antennas — Germany and France do, for ex-
ample. However, the Ofcom requirements
appear to be the most demanding.

To aid in assessment, the RSGB has de-
veloped a spreadsheet into which we can
put our data although at the time of writing
there seem to be concerns about its valid-
ity. There is time but not a lot — the new rules
come into effect in May and we have six
months to complete the assessments for
frequencies above 10MHz and 12 months
for frequencies below 10MHz. However, as
it says in the latest issue of RadCom, there is
still lots of work to do for acceptable meth-
ods to be defined and for the amateur radio
community to make its assessments.

The irony in all this, of course, is that mo-
bile phones are exempt and yet most people
spend large amounts of time holding them
next to their heads while emitting significant
amounts of power at gigahertz frequencies!

Meanwhile, we at PW will monitor the situ-
ation closely and endeavour to keep readers
up to date with developments.

Don Field
Editor, Practical Wireless Magazine

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Newsdesk

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

ML&S haveintroduced a new bespoke design
forthe IC-705, the MyDEL IC-705 Carry Cage.
The all-alloy precision engineered carrier
wraps around the entire body of the radio
givingit strength and protectionin one. Add
tothatabuilt-in carry handle, removable side
protectors, allin a smooth hard black satin
anodised finish.

Available from stock at £139.95, inc VAT:
HamRadio.co.uk/Cage

! drved HOKTS Kmt:

New from ML&S

Avery good customer of Martin Lynch kindly
donated his YaesuFT-991to a special young
radio amateur. Tony MOTNY, ML&S sales
manager, put forward Arved Viehweger
MOKDS, a 19-year old member of YOTA
(Youngsters on the Air), who has won various
awards, builds hisown equipmentandis
totallyimmersed in amateur radio. If you wish
toview theinterview by Tony on their MLandS.
tvchannel,itappearedin February.

= -

RALLY NEWS: Unsurprisingly, the Dartmoor
Radio Rally planned for 3 May (Bank Holiday
Monday) has been cancelled due to Covid Restric-
tions. Also cancelledis the Hack Green sale that
was scheduled for 18 April. However, thereis
adate forthe next sale, which hopefully cango
ahead on 17 October. And after deep considera-
tion, the Cockenzie & Port Seton Amateur Radio
Clubhave decided to cancel their Mini-Rally
planned for 13 August.

SPECIALEVENTCALLSFORAGCW: 1 Mayis
the 50th anniversary of the German Telegraphy
Club AGCW, awell-known and very active CW club:
http://agcw.de

Several European CW clubs will collaborate to
celebratethistogether withthe AGCW. The Neth-
erlands will be represented by the Netherlands
Telegraphy Club (NTC) which will activate the call-
sign PAS0AGCW during the month May. Expect
special calls to be active from other countries too.

GQEMF 390

With the requirement for radio amateurs to
measure the EMF of their station, Moonraker
offerthe GQ Electronics Multi-Function EMF
Meter.

The EMF-390is designed to be portable. The
deviceintegrated testing featuresinclude three
axis Electromagnetic Fields, Electric Field, Radio
Frequency and Radio Spectrum Power Analyser.
Themeteris able to identify the common source
from EMF measured, such as Power Line, WiFi,
etc. Italso comes with built-in audible and
visual alarms. It can be used for EMF, EF, RF

and 5G network detection and monitoring both
indoor and outdoor (protected), as well asin
other similar environments. It can continually
monitor theradiation. When connectedtoaPC,
PC software candownload theradiation datato
the computer and the user s able to analyse the
datalater.

GQRF Browser s specifically designed for
amateurradio, cellphone, Cell Tower, Smart
Meter and WiFi RF radiation monitoring. The
safety suggestionindicator provides a simple
and easy way to understand overall radiation
risk.

£119.99 from Moonraker:

www.moonraker.eu

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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NORTHWALES RADIO GROUP: The NWARG
have been very fortunate throughout the recent
lockdown situationin thatits members have been
and still are very active and enjoying their hobby
and communications among their fellow club
members and other radio amateurs far and near.
Special event stations have also been organised
for2021 andthe Group s certainly hoping that
these will take place and UK lockdown restric-
tions will be lifted to enable other Group meetings
totake place throughout the course of the year.
Once news broke out of the sad passing away of
Captain SirTom Moore. A special event station
with callsign GB1STM was immediately setup

on 5February till 5March,and NWARG members
made many contacts to stations across the world
inmemory of this remarkable man.
Anotherimportantachievementinrecentmonths
isthe massive organisation and dedicationin set-
tingup aUHF Repeater on the summit of the Great
OrmeinLlandudno. The Llandudno Repeater
Group was formed and after many months of or-
ganisation mainly from NWARG Secretary Sandra
MW6ACZ and Committee member/Professional
Aerialinstallationrigger Ted MW6ADF, GB30R
was fully operational on 9 February, see photo.
The NOV holder John Pritchard MWOJWP, made
thefirstQS0to Ted Pierce MW6ADF on whatwas
averywindy day highuponthe Great Orme Sum-
mit Complex looking out over Llandudno Bay.
Thisincredible team effort from all club members
has certainly achieved a milestoneinthe history
of the NWARG, especially during this lockdown, as
more amateurs are now ableto access the 70cm
band from most parts of the North Wales coast
and outinto Merseyside. GB30Ris proving to be
amajor success and forming more friendships
through communications than ever before.
NWARG weekly nets are now being conducted and
are proving to be a major success, withanincreas-

ingnumber of amateurs gettinginvolved: Sunday
2pm, 3770kHz plus or minus 10kHz, Sunday 7
to8pm, GB30OR, Weds 7 to 8pm, GB30OR Fusion,
Thursday 7 to 8pm, GB30R

NEW RSGB VIDEO SERIES: Have you passed
your licence exams during lockdown? Would

you like to learn some useful practical skills to
help you make the most of your licence? Whether
you're anew Foundation, Intermediate or Full
licence holder,the RSGB has created a series of
sixvideos thatintroduce you to some of the most
common amateur radio construction skills you
willneed. You could construct a simple balun,
tuneadipoleusingaNanoVNA or create an audio
interface between your transceiver and your
computerto allow youto send and receive data
modes. Whatever type of practical skill you would
liketotry,thereis something here toinspire you.
Thevideos get more detailed through the series
with agrowing level of skill required.
Abigthankyouto Dominic MOBLF, Rob MOVFC,
Nick 2E0FGQ and ESRG member Greg M0ODZ
who helpedto create these videos. Thanks also to
Henry-James M7HJR, Lee M7MUT, Jenny M6JUT
and Dave M7WUT who volunteered tolearnthe
skills viaremote teaching during the current
lockdown. The videos link with British Science
Week and the Society’s ongoing ‘Get on the air

to care’ campaign with the NHS - supporting
wellbeing among the radio amateur community
during the ongoingrestrictions whenradio
amateurs can't meetup. They will also add to the
RSGB's existing Beyond Exams suite of resources
thathelpradio amateurs discover the diversity of
amateurradio.

www.rsgh.org/practical-skills

FRANCEOVERHAULS AMATEURRADIO
TESTING: (from Amateur Radio Newsline)
Regulatorsin France have announced major
modifications to the nation’s amateur radio
exam. The government’s official journal has
released an outline of the changes, which were
eightyearsinthe making. France’s radio exam
contains 40 questions with atotal time limit of
45 minutes, combining technical theory with
rules andregulations. The material in France’s
onlylevel of amateurradio licenceis compatible
with CEPTHAREC full licence requirements and
arecentadditionto the syllabus are questions
ondigital signal processing. Candidates need to
getatleasthalf of the questions correctin both
thetechnical theory segment and the rules and
regulations segmentto attain a pass.

CLUBNEWS:CDXC - The UK DX Foundation will
be holdingits annual convention and AGM online
thisyear. The convention will be held using Zoom
onthe afternoon of Saturday 8 May starting at
14:00BST. There will be four excellent talks and
thereistime for Q&A after each one.

AH-705HF/50MHz
ARutomatic Antenna
Tuner

Icom have announced thatthe lcom AH-705
automatic antennatuner forthelC-705is now
available from lcom UK dealers. The AH-705is
asmall portable antennatunerthathasbeen
designedtowork between the 1.8-50MHz
bands. Itcanbe powered either by alkaline
batteries or DC 13.8V supply.

The AH-705 has a suggested retail price of
£309.60, including VAT.

The event will be free to all members and non-
members butyou will have to provide your own
teaandbiscuits! They willhave Zoom capacity
forevery member to ‘attend’ but would like
toencourage non-memberstoviewviaalive
YouTube stream. Full details of how to register
formembers onZoom, the live YouTube link, and
the eventtimetable will be on the CDXC website
nearer the date:

www.cdxc.org.uk

Aslastyear,the CDXC AGM will be held online
again formembers to participate. Papers

will be available on the website from 30 April
when voting will open. Voting will remain open
until 23:59 BST7 May 2021 and results will be
announced at the online convention on 8 May and
published online laterthat day. Areportonthe
AGMwillappearinthe July Digest. Contact:
Chris@G3SVL.com

The Cockenzie & Port Seton Amateur Radio Club
are holding their club nights on the first Friday of
themonthviaZoom for the present. On Friday 23
Aprilthis will be atalk on Large Scale Software
Defined Radar - A Practical View by Simon Brown
MM60XH (whois based inthe extreme north of
Sweden working onthat particular project). This
startsat19:00. The meetingIDis 511859 4062
and the passcode 763211.

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Daimon Tilley G4USI
practicalwireless@warnersgroup.co.uk

n the October and November 2019

editions of PW | undertook a review of

the construction and use of the QCX

transceiver — a kit of parts provided
by Hans Summers GOUPL of QRP Labs. It
was a very enjoyable build and an absolute
joy to use for CW on the 40m band.

Since then Hans has been keeping busy
and has retired the original QCX. In its
place first, came the QCX Plus - a pretty
much identical circuit but with a different
layout, bigger PCB and a nice custom case.
The Plus is, in my view, better suited for
both those amateurs whose eyesight and
fingers might be failing them, and also for
anyone who wants to have a QRP rig that
is ideally suited for shack use. It looks and
feels like a more conventional rig, with con-
trols on a front panel and all connectors on
the rear. Usefully, it also added ports for
CAT control and PTT.

If am honest, | was initially a bit disap-
pointed. | had been toying with the idea of
another QCX for 20m, but the Plus did not
suit my use case — | wanted it for porta-
ble and SOTA-type working out and about.
To me it made more sense for the QCX to
get smaller rather than larger. Apparently,
a number of other radio amateurs felt the
same way and mentioned this to Hans.
Ever responsive, Hans responded with the
subject of this article — the QCX Mini.

Once again, the basic circuit and features
remained identical to the original, keep-
ing the useful PTT and CAT ports from the
Plus too. However, the secret sauce in this
recipe was the move to many components
being surface mount devices (SMD). This
has two advantages, the first is the abil-
ity to reduce the size of the overall pack-
age with smaller PCBs, but also, as many
components are already fitted, there are far
fewer components for the constructor to fit
themselves, speeding up the build time.

| had spotted on social media that Hans
had announced a release date for the batch
of the first 1,000 devices, and a date and
time was announced for their release for
sale. | knew that | wanted one as soon as
| saw the photographs and the appointed
time and date was duly entered into the
diary. When 7pm on the appointed day ar-
rived, | was already on the site, and had
completed the order form, waiting for the
clock to tick over, pressed ‘Buy Now’ and
a QCX Mini was mine for the princely sum
of £40. | spent an additional £14.50 on the
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WWW.Grp-labs. com
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Daimon Tilley G4USI builds the latest incarnation

of the QCX transceiver.

(very nice) aluminium case and £6 on the
TCXO option. Finally, there was an £8.74
courier charge - just over £68 in total.

| am really pleased Hans has shifted to
courier delivery. Readers of my original arti-
cle will recall that a combination of Turkish
post and British Customs led to a wait of
nearly four weeks for the original QCX.
Within the week my mini had arrived.

| opened the box eagerly and then realised
just how mini the Mini really is. It is about
the size of a pack of playing cards ora
small mint tin. The overall dimensions are
9.5x6.3x2.5cm (3.7 x2.5x 1in) and it
weighs just 202 grammes (7.1 ounces).
The other ‘mini’ aspect is current consump-
tion — Hans has got this down to just 72mA
with the display backlight on and just
58mA with it off, with a 12V supply.

The second thing that struck me was
how pleased | was to have ordered the
optional case too. In my original article, |
didn’t order the after-market case as it was
almost as expensive as the radio itself and
| wanted to include a battery pack in the

case. On this occasion however, | wanted
to make the most of the small size and so
opted to build an external battery pack. In
this fashion, | can foresee that | might build
more Minis for different bands and could
take several with me on a trip out (COVID
permitting!) with a single battery pack.

A quick check against the excellent and
comprehensive online instructions showed
that all components were present and cor-
rect, and the package was duly put to one
side pending the Christmas break, when |
hoped (having been temporarily released
from home-schooling duties) to have the
time and inclination to undertake the build.
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Photo 1: QCX Mini on arrival. Photo 2: T1.

Photo 3: Main PCB with T1 installed.

Photo 4: Unorthodox mounting of rotary encoder.
Photo 5: Using scraps of lead to connect the LCD
display.

Photo 6: The main board complete except for the
ATMega.

Photo 7: The capacitor mod for the voltage
regulator (see text).

Photo 8: The main board fitted in the case.
Photo 9: Using an electrostatic bag for insulation.
Photo 10: Complete and sending the first CQ.
Photo 11: Early results as seen on WSPR.

However, | decided that Christmas was ac-
tually the time to relax and do other things,
so it wasn't until the New Year when | final-
ly decided to undertake the build.

In some senses | am pleased | waited.
It became apparent through social me-
dia and the constructors’ forum that there
were a few potential problems with the
first batch. In particular, a number of users
reported that rapidly cycling power could
cause component failure. Hans responded
quickly and it was determined that the in-
stalled SMD capacitor for the voltage regu-
lator was not up to the job, and a quick fix
was found - the addition of a (small) 10uF
electrolytic or tantalum capacitor soldered
to existing components. Hans offered to
send anyone who wanted one a suitable
capacitor at his expense (with postage that
could run to quite a bit) but in the true spirit
of amateur radio, most of us either found
one in the junk box or ordered one from a
local supplier. The physical size of this ca-
pacitor is actually more important than the
value, as it needs to nestle on the surface
of the board in a gap between components.
More of this later. Since the first batch of
1,000 units, Hans has made some compo-
nent changes and, | believe, also changed
his board supplier to improve quality. The
first batch sold out very quickly, and cur-
rently (early February) you have to back-or-
der for delivery of the second batch.

So, on to the build itself. As described earli-
er, there is less for the constructor to do on
this build than with the previous versions,
but the size did make it rather more fid-
dly. Of course, there is still the pleasure of
winding transformer T1, the fiddliest part
on my original build, but in this version oth-
er aspects were to prove equally fiddly!
One of the first instructions in the man-
ual is not to throw away the clippings from
component leads — a number of them are
used later to connect the LCD display to the
display PCB and, when | got to this stage,
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this was fiddly too, with it being especially
important to ensure that they were clipped
as short as possible after soldering, as
there is just a tiny amount of clearance be-
tween the PCB and the aluminium case.
My kit was supplied with PCB stand-offs
but, presumably due to supply issues, the
stand-offs were plastic but the nuts were
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metal and this made for a few difficult mo-
ments matching the threads without cross-
ing them. Having checked the inventory list
originally, once | started the build | realised
that a set of 2x4 header pins were missing.
Thankfully, the parts bin in the shack held
plenty from Arduino projects so these were
quickly replaced.

Mostly construction passed off without
incident, even though there is some uncon-
ventional mounting of components such
as the rotary encoder, for example, where
you bend the solder tags back through
180°, soldering them to the surface of the
board rather than through-hole. Similarly,
the gain potentiometer, is mounted ‘in re-
verse' and some of the component clip-
pings are used to extend the solder tags.

My final component to mount, before as-
sembling the sandwich of various PCBs,
was the capacitor for the voltage regula-
tor. Hans specified in the instructions the
maximum dimensions for an electrolytic.
The ones | had were too big, and the ones
I could find online were also a bit too big.
So, in the end | opted for the smallest 10uF
16V tantalum capacitor | could find. | fit-
ted it but then, at the next stage, it was just
a little too proud and interfered with the
fit of the controls board that sits directly
above it. What to do? Moving it wasn't an
option, and | had already brought the small-
est | could find. | looked at it closely and
began to wonder just how thick the tough
outer coating was before reaching the ‘ca-
pacitor proper'. | took a little gamble, and
with a fresh blade in a craft knife started to
pare away a flat surface on the top of the
rounded tantalum component. | shaved a
bit, tried a re-fit, and shaved some more. |
kept going further than I might have liked,
but I still had not broken through the tough
outer coating, so felt reasonably confident
that | hadn't damaged the component or
drastically altered its electrical properties.
Success, | could fit the controls board nice
and level.

Next, | plugged the various PCBs togeth-
er ‘sandwich style’ and test-fitted the case.
Again, precision is key here. It would be
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easy to miss along component lead and
create a short to the case. | found a couple
of leads too close for my liking and recti-
fied that.

Finally, before actually fitting into the
case, it was time to apply power and com-
plete the basic set-up stages. | applied a
dummy load, in case the rig went straight
into transmit, and 13.8V DC and gingerly
switched on the PSU (there is no power
switch on the rig). With the initial smoke
test passed successfully, it was time to un-
dertake adjustment and alignment.

This is pretty straightforward, and no ex-
ternal equipment is required, all the test
equipment needed is built directly into the
rig. Once more, the excellent step-by-step
instructions were easy to follow. | entered
my band of choice, 20m, and began to ad-
just the bandpass filter (BPF). | immedi-
ately suspected something was wrong be-
cause | could not shift the bargraph display
very much at all despite a full range of ad-
justment - something | recall was the case

with my earlier build. Nonetheless, | pro-
ceeded with the steps, repeatedly adjusting
the BPF, IQ Balance and Phase Shift for op-
timum readings. Once | had achieved the
best | could, | connected a real antenna and
listened around. You know it is bad when
you can't even hear any FT8!

The manual is very clear: “This is the
number 1 cause of problems with QRP Labs
kit construction: failure to remove the wire
enamel” (from the toroids).

I was a little confused here. The manual
makes very clear that this is important, but
Hans always achieves this not by manually
stripping the enamel but by burning it off
when soldering. This is the method | had
adopted in the original build and this time
too. I had also been diligent and tested
conductivity of each wound toroid with my
multimeter. | re-soldered the connections
and tested again — the same issue. It took
several prolonged attempts with the iron
to finally burn off the enamel from what
must have been an intermittent problem.

If I were to build another, | would definitely
take the time to gently sand the ends of the
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wires with abrasive paper.

The joints re-made, | entered the align-
ment procedure again and was instantly
gratified to get a better BPF filter adjust-
ment. Further tweaking of the three (inter-
connected) adjustments and | was satis-
fied I had achieved the best | could.

Back on went the antenna and | nearly
blew my ears up on 14074kHz as the beau-
tiful sound of FT8 shouted loud! A tune
around the band, and comparison with my
other HF gear and | was satisfied it was all
working correctly. Back on went the dum-
my load, on went the R-1000 receiver with
maximum attenuation and there was my
CW signal - it works!

I resisted the temptation to get straight
down to operating, and disassembled the
sandwich of PCBs as a necessary step to
house them in the case. | used the anti-
static bag, which is nice and stiff and quite
puncture proof, that some of the compo-
nents came in, and cut it to size to fit in the
base of the case to act as an insulator be-
tween the PCB and the case. | am pleased
to say it all fitted together beautifully and |
was really pleased with how it looked and
felt, and mostly, by its tiny size.

InUse

So, now complete, | connected everything
up again and had a listen around the band.
| answered a CQ from Kurt SM2YIZ and
received a 579 report with my 4Winto a
home-made quarter-wave ground plane
antenna. Further QSOs were had with sta-
tions in Slovenia and Germany. That was
at 1645 and | had started the build at about
0930, so | was pretty pleased all things
considered.

The QCX also comes with CW and WSPR
beacon functionality and readers of my
previous article on the QCX may recall that
I had to undertake some frequency align-

“Iam pleased to sayitall
fitted together heautifully
and Iwaszreally pleased
with howitlooked and felt,
and mostly, by its tinysize”

ment to ensure that the display and op-
erating frequency was accurate. This is
especially important for WSPR as malad-
justment can put your WSPR signal outside
the recognised WSPR band such that no
one will hear you.

To test alignment, | did what | did be-
fore. | put out a number of CQs in CW and
then went to the Reverse Beacon Network
to look at my reported frequency from the
skimmers that had heard me. | was very
pleased to see that the reported frequency
matched almost exactly with my display
frequency across more than a dozen spots.
Content with that, | set the rig up for WSPR
beacon mode, connected it to my quarter-
wave ground plane and left it to its own de-
vices for an hour or two. Subsequent exam-
ination of an online WSPR map showed my
signal getting out nicely, see Photo 11.

Hans has hit on yet another winner here.
There are now two versions of QCX to suit
individual needs — larger and less fiddly to
build, as well as better suited for shack use,
in the QCX Plus, and small, more fiddly to
build, but a delight to take anywhere in min-
iature. Now, can | resist one for 30m? That
said, via the QRPLabs Facebook Group |
came across a post where a fellow builder
had successfully used his 20m Mini on
30m too, by merely putting the 30m fre-
quency in the second BFO. | tried it myself,
put out a CQ on 10116kHz and instantly
had a reply and three back-to-back QSOs
into mainland Europe with good reports.

Radio
Round-up

OHNORTHERNLIGHT 100-YEAR CER-
TIFICATE: The Finnish Amateur Radio League
(SRAL) is celebrating its 100th anniversary. To
earnthe OH Northern Light 100-year Certificate
(OH-NL-100), contact 50 OH and 50 OF stations
during2021 (a special OF prefix will be launched
toall OH stations on 15 September), and ten
specially featured Finnish stations (multipli-
ers). Multiplying your QSO points (maximum
100) by your multiplier value (max 10) will give
youyour score,amaximum of 1000 points. The
tenmultipliers are:

+0F2HQtobe used by the SRAL teaminthe IARU
HF World Championshipon 10/11 July)

+ OF9X Santa Claus station, Old-Father-9-Xmas
+ 0G2B representing the OH2B NCDXF Propaga-
tionBeacon

+OHOW Aland Islands

+OH100SRAL the official SRAL centennial
jubilee station

+OH2Athe SRAL HQ station in Helsinki
+OH2YOTAFinland's Youngsters On The Air

+ OH6SRAL used by OH6ZS when transmitting
SRAL news bulletins on Saturdays

+ 0I3AX representing the various Ol-prefixed
amateur radio stationsinthe Finnish Defence
Forces

+0J0C Market Reef

Allwho score 1000 points and the top-ten
continental highest scorers will receive their
OH-NL-100 certificate signed by Santa Claus.
Aspecial lottery will feature additional special
prizesthatwillbe announced later. Yourlog
extract should be sent to the Santa Claus offices
of9x@sral.fi

during January 2022. The same address will
answer all questions relating to this centennial
activity.

JERRY BURKE SILENTKEY: Justin GOKSC

of InnovAntennas informs us that Jerry Burke,
author of the NEC code (Numerical Electromag-
netic Code), has passed away. Working with the
USgovernmentbacked Lawrence Livermore
National Laboratory, Jerry worked on the devel-
opment of the code from the beginning, includ-
ingthe now open-source NEC2 code (whichis
widely used in many free and low-cost antenna
modelling packages) throughto NEC 4.2 and
onward to acomplete re-write of the code now
labelled NEC5. Many radio amateurs unknow-
ingly benefit from Jerry's work, which has helped
inthe developmentand confirmation of a great
number of the antennas we use today. Join me,
says Justin, inraising a glassinthanks to one of
the unknown heroes of our hobby.

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Making Waves

Steve White G3ZVW
practicalwireless@warnersgroup.co.uk

n the September 2020 instalment of

Making Waves | described how con-

ventional radar works, but it isn't the

only kind of radar. There's another
kind that works on rather different princi-
ples.

Résumé

A conventional radar such as you might find
on a ship or at an airport works by transmit-
ting high power electromagnetic pulses at
microwave frequencies. In the pauses be-
tween those pulses it ‘listens’ for signals
that have been reflected from objects within
its range. Such radars typically employ a
highly directional rotating antenna.

Aradar system at an airport can monitor
air traffic up to a couple of hundred miles
away, although the range is usually limited
to less than that. As Fig. 1 shows, the abso-
lute limit is set by virtue of the fact that there
is a ‘radio horizon’, caused by the curvature
of the Earth. The radio horizon is further
than the visible (or optical) horizon, but not
by a huge percentage.

For monitoring ships at sea the maxi-
mum range is much less, because the ho-
rizon is much closer than it is to an aircraft
at, say, 40,000ft. As Fig. 2 shows, a few tens
of miles would be more like it, but if a land-
based marine radar is located on a hilltop,
the range will be greater.

Radars on board aircraft can work over
greater distances, by virtue of the fact that
when they are flying at high altitude their
radio horizon in far away. They can detect
ships up to a couple of hundred miles away.
Depending on how high another aircraft
might be flying, they can detect up to about
400 miles. See Fig. 3. Once again, the maxi-
mum distances are governed by the curva-
ture of the Earth.

Jamming

Now, here's something to think about. If a
radar station is transmitting pulses of elec-
tromagnetic energy and they are being re-
flected by an object — usually called a ‘ra-
dartarget’ — back to the radar station that
sent them, it stands to reason that those
pulses can be detected by the target itself.
Because of the frequencies involved the
target can also employ a highly directional
antenna, to work out which direction those
radar pulses are coming from, and if you
can do that, you can jam the radar by trans-
mitting pulses back that have been delayed
or altered, to mask where you are or make it
appear you are not where you actually are.

Radar
Station _4

40,000ft

> Ship out of range

40,000ft

Passive Radar

Steve White G3ZVW explains the working of this
alternative method of detection.

Stealth aircraft are designed to reflect very
little radar energy. Their shapes are angled
to reflect very little signal horizontally, which
is the basic direction radar pulses will be
coming from. Additionally, stealth aircraft
are coated in a material that absorbs radio
frequency energy. Essentially, they are invis-
ible to radar.

If only there was a kind of radar that used
readily available radio transmissions, rather
than a dedicated transmitter, so that a tar-
get wouldn't know it was being observed. In
fact, it was discovered in the very early days
of radar development that there is a way of
doing this.

Passive Radar
I'm now going to take you through how a
passive radar system works, step by step.
First, take a normal, everyday VHF broad-
cast station. As a listener you might expect
to be able to hear that station up to some
tens of miles away, but if you were in a high-
flying aircraft, you would definitely be able
to detect it much further away. Once again,
it's all down to the radio horizon being fur-
ther away at height. Being made from metal,
the aircraft reflects and scatters a little of
that VHF signal, which might then be detect-
able back on the ground. This was the sub-
ject of Making Waves in July 2020, when |
wrote about how aircraft reflection can be
used to work VHF DX beyond the distance
that might be considered normal. So, here’s
the question. Can you call detecting a radio

signal that has been reflected from a high-
flying aircraft a kind of radar? No, you can't,
but if you were to add a lot more electronics
you might be able to. Here's how it works.

Say this high-flying aircraft is reflecting
signals from a broadcast station that you
can hear anyway, i.e. the broadcast station
is quite local to you. This means your receiv-
er will be receiving more than one signal,
Fig. 4. The direct signal will be much stron-
ger than the reflected signal and the chanc-
es are that an everyday radio listener would
never know there is a reflected component
to the signal, but that doesn't mean itisn't
there. If you introduce some electronics and
computing power into the equation to anal-
yse the signal, you should be able to detect
the reflected signal that is buried under the
direct signal.

The first thing you need to do to turn this
into a radar is measure the tiny time differ-
ence between when the direct and reflect-
ed signals were received. Using a formula
that includes the speed of light (300km per
millisecond), the time difference will tell
you how much extra distance the reflect-
ed signal travelled. If you know the exact
distance between the broadcast transmit-
ter and where you are (which is easy using
GPS), you will then be able to partly calcu-
late where the plane must have been. | say
‘partly’, because we're not there yet!

There are still lots of places where the
plane might be, because there are lots of
places that fulfil the extra distance. If the

Slgn up to our FREE emalil newsletter at www.radioenthusiast.co.uk
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Fig. 1: Distance limit of an airport radar system.
Fig. 2: Distance limit of a marine radar system.
Fig. 3: Distance limit of an air-to-air radar
system. Fig. 4: The direct and indirect signal
paths from a transmitter to a passive radar.

Fig. 5: The arc on which a plane might be.

Fig 6: A three-station passive radar.

indirect signal is delayed by 1 millisecond
it means that signal travelled 300km fur-
ther than the direct signal. All those pos-
sible places where the plane might be lie on
acurved line called an arc. Fig. 5 shows a
simplified two-dimensional arc, but in real-
ity the arc will be three dimensional, which
makes life more difficult. | have shown the
plane on an arc to the right of the direct sig-
nal path, but it could just as easily be on an
arc to the left. In this illustration | don’t try to
show that the arc is actually three dimen-
sional, because we should also take the
aircraft’s height into account. Complicated!
Even if we equip the passive radar system
with beam antennas to tell us which side
of the direct signal path the plane is, we
haven't created much of a radar system yet.
Now add a second receiver and more an-
tennas, all in a different location. If we know
the distance between the two passive ra-
dar systems (easy to calculate with GPS)
and link the systems together, we can now
overlay the arcs. From this it is possible to
be more confident about where the plane
is. Now introduce a third receive system, as
shown in Fig. 6, and you have a pretty good
passive radar system. Add even more re-
ceivers and things get even better. Regular
readers of Making Waves should by now
have realised there are parallels between
passive radars and the Time of Arrival sys-
tems | discussed in November 2020. But
there’'s more! When radio signals are reflect-
ed from an aircraft that is moving, the fre-
quency they are reflected on will be slightly
different to the frequency received. This is
known as Doppler Shift. If you can measure
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differences in frequencies you can be even
more confident about where the aircraft s,
plus its speed.

Noise

This feature would not be complete with-
out me pointing out the fact that there is a
significant problem with passive radar. It
won't just be the target you are interested
in that reflects the broadcast signal you are
using as the transmitter of your passive ra-
dar. Things such as buildings, mountains
and a plethora of other objects will be creat-
ing reflections too. All these reflections get
jumbled up and buried in the background of

Indirect Path

.

\‘

Receiver : :

G

Indirect Path

~
Receiver %
Recel
A ﬂ\unk":'veré § Link

Making Waves

~

Possible
R Indirect Paths

(All the same length)
Receiver

~

\‘v

Akeceiver

the direct signal, creating a huge amount
of low-level noise. A multi-station passive
radar system works by discriminating be-
tween the reflections you want from all the
reflections you don't. Directional antennas,
with one optimised for the direct signal and
another optimised for picking up signals
from a higher angle (and even in the right
general direction) will certainly help, but
they won't get you all the way to where you
want to be. The final — and crucial — part of
the puzzle of how a practical passive radar
system works is beyond the scope of this
series, but itinvolves signal processing and
lots and lots of computing power.
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| MOONRAKER

Postage (UK Mainland Only):
Medium items just £4.99

sales line 01908 281705

E-mail sales@moonrakereu ApRAd o e

Il items just £2.99
imum charge just £9.99

ONE STOP HOBBY RADIO SHOP Wwuw.moonraker.eu

Moonraker UK Limited, Cranfield Road, Woburn Sands, Bucks MK17 8UR Open Monday-Friday 9:00-5:00pm

SInyTone

A company with more than 25 years
experience of research, production
and sales in the wireless commu-
nication equipment industry. Main
products include Digital and Analog
Portable Radio/Mobile Radio/Repeat-
er and System, 3G/4G POC Radio and
System, CB Radios, Marine Radios,
GSM/CDMA/DCS/PCS/3G Repeater &
other wireless communication devic-
es & industry application solutions.

Mobile Transceiver
AT-779 66-88MHz

Mobile Transceiver with
% FREE programming cable

Just £79.99

AT-588 Single band FM mobile 4m radio (66-88MHz), 40 Watts, 200
channels £169:99 £149.99
AT-5555N Single band AM/FM mobile 10m radio (28-29.700MHz) 30
Watts £189:95 £159.95
AT-6666 Single band AM/FM/USB/LSB 10m radio (25.615-
30.105MHZ) 60 Watts ..

AT-D578 RO FM/DMR mobile transceiver

! AT-799UV Pre-Programmed
Dual Bander Mini Mobile
Just £89.95

Handheld Transceiver

AT-D868UV handheld radio is a VHF and UHF radio with both Digital
DMR (Tier | and Il) and Analog capabilities. Includes GPS Offering a to-
tal of 4,000 channels (Analog and Digital), 10,000 Digital Talk Groups,
and up to 150,000 contacts, as well as multiple DMR ID numbers
(Radio ID’s) for a single radio. . ...£129.95
AT-D878UV PLUS BLUETOOTH Digi ual-band Handheld
Commercial Radio with Roaming and GPS VHF/UHF Dual-band Digital/
Analog Part 90 DMR commercial transceiver with 1.77 inch colour TFT
display and GPS. This model includes DMR Roaming, faster processor
and larger memory for future enhancements. Ideal for Fire, Search &
Rescue, EMS, Police, Sheriff, Forestry and Security operations. Fre-
quency coverage 140-174 / 400-480 MHZ............oovvveermervevreerrireneens

Accessories

CPL-02 Battery eliminator for AT-D868UV
CPL-01 Car charger ofr AT-D868UV ..........
CPL-05 Speaker microphone for AT-D868UV

LEIXEN

Leixen having developed a full range of “LEIXEN” series of ra-
dios. widely used in transport, construction, telecommunica-
tions, security, restaurants, residential property management
and other departments and areas.

Mobile Transceiever

VV-898 136-174/400-470MHz mobile transceievr. What a great entry
level dual band rig, with only 10 Watts it is ideal for the new foundation
pass holders. Comes complete with radio bracket and keypad micro-

phone £59.95
VV-898S as above but with 25 Watts .................cwvevevevivininnns £69.95
Handheld Transceiver

NOTE is a rugged 400-480 MHz handheld transceiver with a massive
20W output! Comes comlipetre with antenna, belt clip and drop in char-
ger £69.95

SAOFENLG

Started in 2001,Baofeng has always been
aiming at creating user value and in-
novating products. From the first small
factory of more than 30 people, Baofeng
has deveoped into a high-tech enterprise
specializing in R&D, production,sales and
after-sales service of handheld wireless
walkie-talkies as well as accessories.
Was £34.95

NOW JUST £29.95!

UV-9R PLUS DUALBAND HANDIE
140-174/400-470MHz, IP67 waterproof & dustproof

(Not diving), Relay Forwarding Confirmed, Dual Band,
Dual Display and Dual Standby, High & Low Power
Switchover. Everything you need for just £29.95!

VBT
D

Vero Global Communications compant is a science and technology
enterprise in Fujian Province, specializing in R&D, production and

{ sales of electronic products and accessories such as radio commu-

nication equipment, alarms, radio frequency smart cards, and GPS
equipment.

Mobile Transceiver

VERO VR-N7500 is a brand new 50 watt VHF 40 watt UHF Head-
less mobile transceiver with a solid build quality. It is very different
in design compared to any other radio used mobile or base The
VR-N7500 uses a smartphone as a control panel and the body is
installed in the boot or similar with the mobile phone connected to
the body through Bluetooth. The cars hands-free intercom can be
utilised through the vehicle Bluetooth and PTT is by th esupplied
Bluetooth PTT £189.95

VERO VR-6600PR0O 50W Dual Band remote head transceiver.
Dual Receiver Radio (Dual RF). Capable of Crosshand Repeating.
DTMF, CTCSS, and DCS Modes Supported Power output High
(50W), Mid (20W), Low (5W) Power. VHF and UHF TX 144/430MHz
(137-174MHz, 400-480MHz) RX: 5-1.710MHz (AM Radio)
76-108MHz (FM Radio) 108-136MHz (AM Aviation Band) 175-
250MHz, 300-399MHz, 480-520MHz 1000 Memory channels
Tuning Steps 2.5/5/6.25/10/12.5/15/20/25/50/100/200KHz.........

£299.95

VERO VR-P25DU

VERO VR-6600PR0 (IR
VERO VR-P25DU Analogue and DMR UHF Amplifier This amplifier
is a portable, lightweight, wide coverage RF power amplifier for
handheld radio equipment and are equally capable of amplifying
both analogue and digital signals. Use the amplifier to create a mo-
bile device with a vehicle-mounted antenna, a powerful field radio
with a field-installed antenna or a base station with an antenna on
a mast. Your handheld radio connects and disconnects in seconds.
The VERO VR-P25D is designed to work with any analogue and
digital handheld transceivers. With an input power of 2-6 Watts,
up to 30 Watts of output power can be achieved. FM analogue
and digital DMR (Tier | & Il), D-STAR, C4FM, P25, NXDN and dPMR.
TDMA compatible (2 Time Slot) and FDMA........................ £89.95

VERO N7500 LCD MICROPHONE This microphone works with
the VERO VR-N7500 for wireless operation. It comes in two colours
options, green and orange £59.95

T
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Sen

SenHaiX was estabished in 2012 and is in
located in the located in the hometown of
two way radio Quanzhou city, Fujian Prov-
ince, China. The company is a high-tech
enterprise specialising in radio commu-
nications R&D, manufacture of two way
communications and accessories.

Handheld Transceiver

8800 Dual band, dual watch, dual standby, 5W Sport radio. This is a
rugged and reliable, waterproof, dustproof and shatterproof handie with
lots of extras including bluetooth progarmmoing option —amazing aviue
atjust £69.99
SenHaiX 8600 5W Dual Band Sport Two-way Radio Waterproof Hand-
held Radio with VOX Function — includes a host of features such as dual
band, dual standby, 128 channels, waterproof, VOX, Eco Mode, Scan
Function, FM Radio, PPT ID and Automatic backlight plus more ..........

ALL FOR JUST £59.95

Inrico

Inrico Electronics is a high-tech en-
terprise which focuses on the design,
construction, production and sales of radio
communication equipment.

Mobile POC Network Radio

TM-7 PLUS is the first 4G mobile network
Radio. Great for amateur radio use with
the new IRN platform, for Zello, Team
Speak 3 and Echolink via 3G or WiFi. And
it works as WiFi hotspot too! .....£159.95

Handheld POC Network Radio

T199 s a 3G / WiFi Android Radio, without display, for basic operation.
You can install apps from your computer to the radio via the USB port.

Great network radio at a great price .............New Low Price £79.95
T192 is an IP-67 rated 3G / WiFi Android Radio as above but with the
IP rating New Low Price £99.95

T526 4G/WiFi compact network radio without display . .
T620 4G/WiFi network radio with nice small display ... .

T640A 4G/Wi-Fi network radio with IP54 rating and clear display .....
£144.95
T320 is the current best seller 4G / WiFi Radio. It has a host of features
and a great screen including Intelligent global intercom, Front & rear
camera with auto-focus function, Standby time more than 80 hours,
36mm-dia speaker with double chambers, Positioning system sup-
ports, Support WIFI, Micro Spindata cable, Support MP3 / MP4, Sturdy
and durabable with military quality..............New Low Price £149.95

NEW HANDHELDS

NEW % S100 4G & wi-Fi Network
1!} Handheld compact radio
with 2.8 inch display

£179.95
$200 4G

& Wi-Fi Network
Handheld, rich in features
and the new nof seller

£184.95

$300 4G 2 wi-Fi Network

Handheld, lovely slimline design
with a host of features

£229.95




Mobile Antenna Mounts
TRIMAG-S Triple magnetic mount with S0239 antenna fitting with 4m
RG58 and PL259 fitted — ideal for those larger antennas........ just £39.95
TURBO-S single 170mm magnetic mount with S0239 antenna fitting with
4m RG58 and PL259 fitted — will suit most antennas upto 5ft. ....... £19.95
HKITHD-S0 Heavy duty hatch back mount with S0239 antenna fitting
with 4m RG58 and PL259 fitted £32.95
HKITM-S Mini hatch back mount with S0239 antenna fitting with 4m
RG58 and PL259 fitted £32.95

> @ <

Multiband Mobile

Why buy loads of different antennas when Moonraker

has one to cover all! SPX series has a unique fly lead and

socket for quick band changing

SPX-100 9 Band plug n’ go portable,

6/10/12/15/17/20/30/40/80m, Length 165cm retracted just

0.5m, Power 50W complete with 38th PL259 or BNC fitting to

suit all applications, mobile portable or base - brilliant! L ‘
£44.95

SPX-200S 6 Band plug n’ go mobile, 6/10/15/20/40/80m,

Length 130cm, Power 120W, PL259 fitting ... £44.95

SPX-300S 9 Band plug n’ go mobile, 6/10/12/15/17/20/30/40/80m,

Length 165cm, High Power 200W,PL259 fitting .........c.ccovurrreunees £59.95

A

VHF/UHF Mobiles

GF151 Glass Mount 2/70cm, Gain 2.9/4.3dBd, L. 78cm complete with 4m cable and PL259
£29,95
MRM-100 MICRO MAG 2/70cm, Gain 0.5/3.0dBd, L. 55cm, 1" magnetic base with 4m coax
and BNC £19,95
MR700 2/70cm, Gain 0/3.0dBd, L. 50cm, 3/8 fitting.
MR777 2/70cm, Gain 2.8/4.8dBd, L. 150cm, 3/8 fitting
MRQ525 2/70cm, Gain 0.5/3.2dBd, L. 43cm, PL259 fitting (high quali
MRQ500 2/70cm, Gain 3.2/5.8dBd, L. 95cm, PL259 fitting (high quality)
MRQ750 2/70cm, Gain 5.5/8.0dBd, L. 150cm, PL259 fitting (high quality)
MRQ800 6/2/70cm Gain 3.0dBi/5.0/7.5dBdBd, L. 150cm, PL259 fitting (high quality).........
£39.95

MRQ273 2/70/23cm Gain 3.5/5.5/7.5dBdBd, L. 85cm, PL259 fitting (high quality) ... £49.95
MRQ800 10/6/2/70cm Gain 10m (2.15dB) 6m(2.5dB) 2m (2.8dB) 70cm (5.50B) L.: 125¢cm
PL259 fitting

£49.95

Goax Gable Drums
Save money buying in bulk — handy
50m as well as 100m drums at discounted prices

RG58-DRUM-50 standard RG58 6mm 50m reel.
RG58-DRUM-100 standard RG58 6mm 100m reel..
RG58M-DRUM-50 military spec RG58 6mm 50m reel
RG58M-DRUM-100 military spec RG58 6mm 100m reel.
MINI8-DRUM-50 military spec MINI-8 7mm 50m reel
MINI8-DRUM-100 military spec MINI-8 7mm 100m reel.
RG213-DRUM-50 military spec RG213 9mm 50m reel.....
RG213-DRUM-100 military spec RG213 9mm 100m reel
WESTFLEX-DRUM-100 military speck Westflex 103 10mm 100m re
RG174-DRUM-100 military spec RG174 2.8mm 100m reel..
FORMULA-ZERO 100m super low loss cable 10mm .......
FORMULA-ZERO 50m super low 10SS €able T0MM .......ooovvccvveeerrrremsessinnnnnss

Masts - Push Up

Lightweight medium and heavy duty

swaged masts sets from 1.25-2” diameter

5ft sections to create a lovely 20ft mast —
choose the correct size needed for the antenna
installation. Masts have a lovely push fit for
easy of use and to give a strong connection

MSP-125 20ft Medium Duty (set of 4 poles) 32mm dia 1.6mm gauge....
MSP-150 20ft Medium Duty (set of 4 poles) 38mm dia 1.6mm gauge....
MSP-175 20ft Medium Duty (set of 4 poles) 44mm dia 1.6mm gauge....
MSP-200 20ft Medium Duty (set of 4 poles) 51Tmm dia 1.6mm gauge....
MSPX-150 20ft Heavy Duty (set of 4 poles) 38mm dia 2.65mm gauge....... £69.95
MSPX-200 20ft Heavy Duty (set of 4 poles) 51mm dia 2.65mm gauge....... £89.95

GRP Fibreglass
Base Antennas )

These high gain antennas have been pre-tuned for
your convenience, easy to use, easy to install, and a
choice of connection ... look no further

SQBM100P 2/70cm 3.00/6.00dBd, RX 25-2000MHz,
Length 100cm S0239.
....................................... £49:95 Special Offer £39.95 I
SQBM200P 2/70cm, Gain 4.5/7.5dBd, RX 25-2000MHz,

Length 1556m, S0239.......ccvvvvvvviriiriiinnns £54.95 Special Offer £44.95
SQBMS500P 2/70cm, Gain 6.8/9.2dBd, RX 25-2000MHz,

Length 250cm, S0239.......c.covvvvieriiriiennes £74:95 Special Offer £69.95
SQBM1000P 6/2/70cm, Gain 3.0/6.2/8.4dBd, RX 25-2000MHz,

Length 250cm, S0239.........covvvvereiririnnes £84-95 Special Offer £79.95
SQBM3000N Triband 2/70/23cm, Gain 4.5/8.3/10.7dBd Length 1.55m ....
£79.99
SQBM3500N Triband 2/70/23cm, Gain 6.8/9.2/11.8dBd Length 2.70m ...

End FedWire Antennas
Our HF wire antennas are made with complete waterproof potted
baluns and high quality “original” flexweave antenna wire.

These are great for simple plug and play HF antennas, can be used

anywhere, as a permanent set up at home or out portable, just nee¢

a patch lead and your ready to go - Great value too!
LWHF-40 Freq: 7-50MHz Power: 400W Length: 10m Socket: S0239...... £39.95

LWHF-80 Freq: 3.5-50MHz Power: 400W Length: 20m Socket: $0239... £44.95
LWHF-160 Freg: 1.8-50MHz Power: 400W Length: 42m Socket: S0239 £54.95

NOW IN STOCK

The ever popular Whizz Loops
NOW V3 covering 7-50MHz

Just £99.95

Yagi Antennas
All Yagis have high quality gamma match fittings
with stainless steel fixings!

YG27-35 Dual band 3/5 element 3.5/12.5 dBd gain with
one feed!

Masts
GRP Fibreglass

Ideal heavy duty fibreglass masts for those antennas that need to be insulated
from metal hardware or pole — convenient 2m lengths in a light grey

GRP-150 2m 37mm 0D
GRP-200 2m 51.7mm 0D

£29.95
£39.99

Telescopic
We offer both aluminium and GRP fibreglass push up masts ranging from 20-50ft
to suit your needs. The aluminium versions are for portable/occasional use and the

fibreglass versions can also be used for fixed instillation

LMA-M 26ft open 5.5ft closed 50-25mm aluminium mast
LMA-L 33ft open 7.2ft closed 50-25mm aluminium mast...
TMF-1 20ft open 5.6ft closed 50-30mm high quality GRP mast..
TMF-1.5 30ft open 7.5ft closed 57-30mm high quality GRP mast
TMF-2 40ft open 9ft closed 57-30mm high quality GRP mast
TMF-3 50ft open 8ft closed 65-23mm high quality GRP mast

NEW BASE ANTENNAS
JUST ARRIVED FOR CB & 4M

STORM CB 27-28MHz range from £39.95
SQBM412 & SQBM458 4m 70MHz from £49.95

See www.moonraker.eu for more details

now!

QRP Antennas

The Moonraker Whizz range are great for getting on HF in a neat
compact and totally portable way

WHIZZ WHIP HF/VHF/UHF portable antenna with telescopic
whip - ideal for any situation where a long wore or vertical
antenna is just not an option - get on air today for just £99.95
WHIZZ LOOP 20-6m compact loop is ideal

for QRP Transceivers when space is limited

or using portable with a Yaesu FT-818ND

or similar. Can be used indoors with

surprising results and handy for travelling

due to its “pocket” size ............... £69.95

WHIZZ LOOP V2 (right) same as above
but with a frequency range from 40-

WHIZZ LOOP V3 same as other
versions but with extended frequency
range 40-6m ... £99.95

Base Antennas
Simple plug and play HF antennas radial free and at
a great price

GP2500 All Band 80-6M Vertical TX 80-6M RX 2-90MHz,

Power 250W Length 7.13M ..o £199.95
GPA-80 budget version of GP2500 80-6M

Length 6.0M £99.95
GPA-80F fibreglass version of GPA-80 ............ £129.95

HF Mobiles

Get great results with the Moonraker range of HF mobiles! From as
little as £22.95!

AMPRO-10 Slim line design 28MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-11 Slim line design 27MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-12 Slim line design 24MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-15 Slim line design 21MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-17 Slim line design 18MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-20 Slim line design 14MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-30 Slim line design 10MHz 2m approx. 3/8th fitting...... £22.95
AMPRO-40 Slim line design 7MHz 2m approx. 3/8th fitting..
AMPRO-60 Slim line design 5MHz 2m approx. 3/8th fitting........
AMPRO-80 Slim line design 3.5MHz 2m approx. 3/8th fitting..... £27.95
AMPRO0-160 Slim line design 1.8MHz 2m approx. 3/8th fitting... £59.95

Make Your Own?
Wire, insulators & bits

Have fun but making your own antenna system A
and see how it works against the commercial designs

SCW-50 Enamelled copper wire, 1.6mm, 50m length ...
HCW-50 Hard drawn copper wire, 1.6mm, 50m length ..
FWPVC-50 high quality flexweave with PVC coating 4mm, 50m .
300-20 Ribbon feeder 300 ohm high quality slotted, 20m...
450-20 Ribbon feeder 450 ohm high quality slotted, 20m ..
DPC-W Wire dipole centre with securing clamps .........
DPC-S Wire dipole centre with S0239 socket for PL259 . A
DPC-38 Dipole centre for 2 x 3/8th whips antennas to make dipole ....... £6.95
DOGBONE-S small plastic insulator

Hardware

We offer all type of mounting hardware to

help get you rigged up at home — if you cant

see it listed chances are we have it.

Check www.moonraker.eu or just give us a call Ve

TRIPOD-HDA heavy duty collapsible tripod to suit base mats up to 67mm
£149.95

TK-24 wall bracket offers 18" clearance
TK-12 wall bracket offers 12” clearance
BB2 mast base plate to suit up to 2" masts/pole
JOIN-200 clamp 2" poles back to back
PTP-20 2" to 2” mast clamp

Join the best loyalty programme
and start earning

All registered retail customers can now earn and redeem free product credits known as WATTS.
It's simple the more you spend the more WATTS you receive. You will also receive bonus WATTS
when you refer a ‘New Customer’, ‘Write a Product Review’, ‘Share’ a product’ or ‘Refer a Friend’

Don’t miss out - Register now and start enjoying free




Beginner's Guide

Steve Telenius-Lowe PJ4DX
Eva Telenius-Lowe PJ4EVA
teleniuslowe@gmail.com

ver since | was first licensed in

1971 I have been primarily an

SSB operator, indeed until just a

few years ago | used SSB almost
exclusively. That was the case when | moved
to Bonaire and became licensed as PJ4DX
atthe end of 2013. Then, after a few years,
| started to use CW to call DX stations that
were either not active on SSB or that | found |
couldn't work on SSB.

I had, however, never operated using any
of the data modes. The closest | got to it was
on a multi-operator DXpedition, well before
the advent of FT8, when | was persuaded to
cover for the RTTY operator for a while. After
about an hour | had decided | did not enjoy
RTTY and | have not used it since.

All this is by way of explaining that I am
very much not an expert at data modes op-
erating! However, in November last year
four German radio amateurs were visiting
Bonaire and operating from the next-door
house to us. They were mainly using FT8
and Eva PJ4EVA, who had been licensed lo-
cally since 2019 but who had only made a
dozen SSB QSOs in that time, saw FT8 in ac-
tion for the first time and thought she would
like to giveita go.

The Germans set up JTDX on our com-
puter and configured it with our lcom IC-
7300, with separate sessions for PJ4AEVA
and PJ4DX, and we were in business. We
have now both been active on FT8 for two
months at the time of writing. It has been
quite a steep learning curve for these data
mode neophytes, so we hope this article
may help others who are also newcomers
to this strange digital world, or who perhaps
are also mulling over whether or not to give
FT8 atry for the first time.

WhatisFT8?

Almost everyone has heard of FT8 by now
but, for those who have been hibernating

for the last few years, it was invented by

Joe Taylor K1JT and Steve Franke K9AN in
2017 and rapidly became the digital mode of
choice for amateurs. It is now more popular
than all the other modes combined.

An FT8 transmission consists of eight
tones and occupies a bandwidth of about
50Hz. It allows for the barest minimum of
information to be exchanged in order to con-
stitute a contact, i.e. an exchange of call-
signs and signal reports or, to be more spe-
cific, the received signal-to-noise ratio. Often
the stations’ grid locators are exchanged as
well. And that's it: FT8 is definitely not the

An Absolute
Beginner’s

Guide to

FT8 (part)

Steve and Eva Telenius-Lowe, PJ4DX and PJ4EVA
describe their experiences starting on F'T8.
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mode for ‘rag-chewers'’!

FT8 signals can be decoded downto a
level of around —21dB or better, allowing
low-power stations, or those with limited an-
tenna possibilities, to make DX contacts, in
many cases for the first time.

Because each period is a continuous
15-second transmission with 100% duty cy-
cle  would definitely not recommend run-
ning a 1T00W transceiver at 100W on FT8. |
know of at least one person who blew up the
PA transistors in his transceiver by running it
flat out at T00W on FT8 for extended periods
of time. You have been warned! | never use
more than 50W from the transceiver.

Initial Set Up
The two main programs used for FT8 are
WSJT-X, by Joe Taylor K1JT and his team,
and JTDX by Igor Chernikov UA3DJY and
Arvo Jarve EST1JA. We have no experience
with WSJT-X so what follows applies specifi-
cally to JTDX although we understand that
the two programs are similar in operation.
The JTDX program and a 51-page PDF JTDX
User Guide can be downloaded from:
www.jtdx.tech/en

You will need an interface such as
Signalink or RigBlaster between your trans-
ceiver and computer unless you are lucky
enough to use a transceiver that has its own

i
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built-in sound card. Fortunately for us, we
have an lcom IC-7300 so no external inter-
face is required, the transceiver simply being
connected directly to the computer with a
USB cable.

Itis important that the clock in your com-
puter is always accurate. It must be cor-
rect to within better than 1s and the way
to achieve this is to use the Network Time
Protocol (NTP). This keeps the clocks in
tens of millions of computers around the
world synchronised with internet time. If it
is not already on your computer it can be
downloaded from:
www.ntp.org

Assuming you have followed the setup in-
structions in the JTDX User Guide correct-
ly, when you open the JTDX program you
should see something like Fig. 1. You then
need to input your callsign and four or six-
character grid reference (1091 or 1092ab
for example). You do this by going to File
- Settings — General. After that go to File
- Settings — Radio and from the ‘Rig’ drop-
down menu input the name of either the log-
ging software you use or your type of trans-
ceiver. Our screen looks like Fig. 2.

After you have started making con-
tacts you will find that it is very useful to
be prompted to log each contact and this
can be done by going to File — Settings —

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Reporting and ticking the ‘Prompt me to log
QSO'’ box. When the program has received
sufficient information from the station be-
ing worked a logging box pops up, Fig. 3, and
clicking ‘OK’ logs the QS0. JTDX creates its
own ADIF log file, which is stored on the hard
drive of your computer, or the contact can be
logged directly into your own station logging
program.

BasicReceivingand
Transmitting

Go to an FT8 operating frequency by click-
ing on the appropriate band from the drop-
down menu at the top of the screen. The nor-
mal FT8 operating frequencies within each
band are asterisked, Fig. 4. Your transceiver
should immediately QSY to that frequency
and, if everything is working properly, after
afew seconds you should see decodes ap-
pearing on the screen.

Adjust your transceiver's preamplifier(s),
RF gain etc so that the JTDX received sig-
nal strength meter, Fig. 5, is showing about
60 to 70dB on an active band, but not higher
than 80dB.

As an FT8 transmission is only 50Hz wide
several dozen signals can be accommodat-
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Fig. 1: When you first open FT8, the screen should look like this. Fig. 2: The

$+ Settings - Radio screen. If you operate FT8 via your station logging program,
the name of that program should be used instead of the transceiver. Fig. 3:
»-70 The pop-up logging screen, prompting me to log my QSO with Neil GOJHC.
60 Fig. 4: The drop down band and frequency list. In this example the station
50 is in the process of moving from 7074kHz to 14074kHz. The normal FT8
40 frequencies are asterisked. Fig. 5: The JTDX received signal strength meter.
Adjust the receiver’s gain so that it is reading between 60 and 70dB for
-30 optimal decoding. Fig. 6: The program decodes the entire bandwidth of the
-20 ‘channel’ you have selected and displays the decoded signals on the left-hand
=10 side of the screen. (The various colours can be set by the user to indicate new
Lo DXCC, zone, grid, prefix etc.) Fig. 7: The ‘Tune’ button (bottom right) allows
68d8 you to adjust the level of your transmitted tones. Fig. 8: The IC-7300 screen,
H showing the small amount of ALC deflection when transmitting FT8 tones.

ed within an SSB ‘channel’ bandwidth of, say,
2.9kHz at any one time. The program de-
codes the entire bandwidth of the ‘channel’
you have selected and displays the decoded
signals on the left-hand side of the screen,
Fig. 6. The right-hand side of the screen dis-
plays only those stations that are calling you
or that are on (or very close to) the receive
tone frequency you have currently selected.
Now for transmitting. Turn your transceiv-
er's power down to, say, 10W and turn off the
speech processor. Select the ALC meter on
your transceiver and, in JTDX, click on ‘Tun€’,
Fig. 7, while watching the transceiver's ALC
meter. The button illuminates red while you
are transmitting the tuning tone. Adjust the
‘Pwr’ slider control up or down so that the
ALC meter just deflects. If the ALC meter is
abar graph, as in the IC-7300, two or three
segments, Fig. 8, is about right. Any higher
and your signal will be distorted, difficult
orimpossible to decode, and will be overly
w-i-d-e, causing interference to other band
users. The deflection should certainly al-
ways be lower than half-way across the ALC
meter scale. It may be necessary to re-adjust
the ALC level when you move to a different
band but, once adjusted, the program should
remember the correct setting for each band.

Makingthe Contact

To work a station using FT8 you can either
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1. ALC meter selected. Only small deflection
when transmitting. 2. Middle of ALC meter scale.
Never transmit FT8 tones as high as this level.

call CQ yourself, call another station who

is calling CQ, or call someone you have de-
coded who is completing a QSO with a third
party. However, before you call CQ or call
anyone else, it is important to select your
operating frequency within the band, i.e. the
audio frequencies of the tones you transmit.
Here, the program’s waterfall display is the
most useful tool. Check the waterfall for two
consecutive 15-second reception periods
and select what looks like a clear frequen-
c¢y. In JTDX simply right-clicking with the
mouse will set your transmit tones to those
frequencies, Fig. 9. Of course, depending on
propagation, you have no way of knowing if
that frequency is also clear elsewhere in the
world, but at least it’s a start. You should cer-
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Beginner's Guide
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tainly avoid transmitting on any of the yellow
and especially red-coloured signals in the
waterfall, such as those shown in Fig. 9.

The transmit frequency you select on the
waterfall is also shown on the main screen,
Fig. 10. You can enter your transmit fre-
quency there instead, but it's rather hit and
miss as you can't tell whether the frequen-
cy selected is a clear one. It's important to
have the ‘Tx/Rx Split’ button activated (illu-
minated green on Fig. 10). This is because
the program decodes the whole of the SSB
bandwidth in one go, so there is no pointin
calling a station co-channel, especially if oth-
ers are also calling on that same frequency.
Obviously, you stand a much better chance
of being heard if you are ‘in the clear’ (this is
very different to operating ‘split’ on SSB or
CW, where you need to call on the one fre-
quency where the DX station is listening in
order to be heard, even if that frequency is
constantly being changed by the DX opera-
tor).

To call CQ yourself, simply click on the
‘Enable Tx' button and the program will send
a CQ call, starting at 00, 15, 30 or 45 seconds
into the minute, depending on whether you
have ‘TX 00/30’ or ‘TX 15/45' selected at the
top right of the screen (see Fig. 10). With
luck you will then be called by one or more
stations and a line or lines similar to the fol-
lowing will appear on the screen:

171245 -15 -0.2 1612 ~ PJ4EVA
M7XXX IO091 England

This indicates the time (hour, minute and
seconds) of the transmission, the received
signal-to-noise ratio (—15dB), the time dif-
ferential (0.2 seconds compared with in-

T [EEET—e——0

M700PIEVAR-15

served Hound

s () (D

ternet time), the tone frequency the received
station is using (1612Hz), your callsign
(PJ4EVA in this example), the station calling
you (M7XXX), the grid locator of the station
calling and its DXCC entity.

There may be more than one station call-
ing. To select the one you wish to reply to,
double-click anywhere on the line with that
callsign. Doing so loads the standard mes-
sages at the bottom right of the screen, Fig.
11.

Rather than calling CQ yourself, you could
double-click on a station that has been de-
coded on the left-hand side of the screen
and call them instead.

In either case, after that simply let the
program’s autosequencer (‘AutoSeq’) do
the work for you! The program will send the
messages sequentially in the order shown at
each 15-second time period. If no response
is received (for example if interference or
fading means the station’s response was
not decoded) the same message will be re-
peated, again and again if necessary, until
the response is received, after which the
next message is sent:

M7XXX PJAEVA -15

This means that PJ4EVA is sending M7XXX
areport of —15dB. M7XXX then sends a
report back to PJ4EVA and PJ4EVA's next
transmission would be:

M7XXX PJ4EVA R-15

The 'R’ (‘Roger’) means that PJ4EVA has
now received the report sent by M7XXX. The
—-15report from PJ4EVA to M7XXX is re-
peated in case M7XXX did not receive it on
the previous transmission.

MO0 PISEVA RRLTS

mcq PIEVAFKS2

Fig. 9: The JTDX waterfall display, the most
useful tool for checking band occupancy and
selecting your transmit tones frequency. The
green ‘goalposts’ indicate that the strong signal
around 800Hz is being received, while the transmit
frequency marked with the red goalposts around
2230Hz is on a relatively clear frequency.

Fig. 10: You can also enter your tone transmit

and receive frequencies directly from the main
screen (see text). Fig. 11: The standard messages
display. In this example PJ4EVA is calling M7XXX
with a report of -15dB.

Assuming PJ4EVA receives an ‘R’ report
from M7XXX, the next transmission PJAEVA
sends would be:

M7XXX PJ4EVA RR73

The QSO0 is now complete, PJ4EVA already
having received an ‘R’ report from M7XXX
and the QSO can be logged. The other sta-
tion may then send:

PJ4EVA M7XXX 73

This indicates that they have received your
‘RR73' transmission and therefore you know
that you are also in their log.

You can now double-click on one of the
other stations calling or, if there are none,
you could call CQ again, in which case click
on ‘Clear DX’, the standard messages will be
cleared and the program will call CQ on the
next 15-second transmission period.

In its most basic form, which is all we are
dealing with in this article, that's all there is
toit!

In Part 2 next month we look at some FT8
operating tips and at ways of speeding up
your digimode contacts.
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Kits and Modules

Geoff Theasby G8BMI
geofftheasby@gmail.com

ome time ago, | bought a miniature,
dual-band mobile transceiver,
‘as seen’, labelled Moonraker
MH-270M, which had blown the
MOSFET output transistor. It is one of
many Chinese clones, available cheaply
from many sources. On being tested, the
receiver worked well, but the transmitter
gave only a brief 10mW before ceasing.
So, when | saw a wideband 1-700MHz
RF amplifier module (NWDZ RF PA2.0)
online, for a very reasonable £16, | thought
it might revitalise the little Tx/Rx. Opening
therig, | found that the PA was a surface
mount device, below a wholly inadequate
heatsink. The devices are readily available
although soldering in a replacement could
be tricky. There appear to be no directly
equivalent, leaded, replacement devices.
To remove the damaged component, | cut
it up carefully in situ with wire cutters. This
revealed two pads on the PCB top, and a
central pad below, to which short pieces of
miniature, very flexible coax (Belden 179D)
could be attached, Fig. 1.
Googling the wideband amplifier,
which appears to be quite well made, |
found an item by YO5PBG, who realised
that it got very hot, very quickly, before
failing. He recommends using no more
than 9V, maximum 11V, rather than the
specified 12-15V, which consumes more
than 500mA. At 9V it consumes a more
reasonable 50mA; 80mA on transmit.
Under these conditions the outboard
amplifier gives 500mW at 145MHz,
and 100mW at 432MHz, fora 10mW
input. YO5PBG also recommends a few
modifications.
https://yo5pbg.wordpress.com
Looking at the ‘barefoot’ transceiver
output with GQRX, at 100mW output, the
spectrum appears quite good, the only
visible spurious is -50dB at 145MHz, and
-40dB at 432MHz. The amplifier output
was tapped off at the input point to the
original PA, put through the outboard
module, and sent back to the mobile at the
Drain terminal to run it through the filtering
provided.
Even so, the amplifier outputs are
much less ‘clean’ than the transceiver
alone, and may need further filtering, see
the screenshots, Figs. 2 and 3. | cannot
vouch for the little amplifier's ability to
withstand the harsh electrical environment
in a vehicle, even if the supply voltage is
reduced from the nominal 12V as supplied
to the transceiver.

UHF Wideband
Amplifier and

Netometer

Geoff Theasby G8BMI has two more low-price

offerings for the shack.

The Netometer

Many radio amateurs use the latest solid-
state equipment full of digital processing
and built with today’s sophisticated
components and techniques, highly

stable and free from earlier failings.
However, there are many using obsolete or
homebrew transmitters, the performance
of which is often rather less than current
gear can achieve.

This little device from S9plus kits here in
the UK, is just the job, in that it keeps track
of if, and which way, you are drifting. It
also has one of the finest build/instruction
manuals, written in proper English, in a
coherent manner, that | have seen since
the demise of Heathkit! | built the PCB in an
evening, using my own components, apart
fromthe PCB and ICs. | prepared a small
daughter PCB to carry the LEDs, and also

[ e sty piete
mELE e R,

145.470.000

e Jouk yew fwip
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Fig. 1 The PA module in use.
Fig. 2 Screenshot 145MHz.
Fig. 3: Screenshot 432MHz.
Fig. 4: Netometer on test.

as a point of attachment for the meter and
push-button leads. The finished item may
use LEDs or a centre-zero meter to indicate
results, or both. There is provisionto use a
normal left-hand zero meter, if a centre-zero
typeis not available.

The potentiometer in the photograph,
Fig. 4, was fitted in place of the preset, RV1,
while testing. Setup is by switching the rig
to ‘Transmit’ (into a dummy load please)
and pressing PB1 to store the frequency.
Thereafter the Netometer will indicate
your drift, and whether LF or HF from that
frequency, until reset.
www.s9plus.com/kits.html
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RSGB BOOKSHOP £=%

Always the best Amateur Radio books and more %

Yagi Antennas Explained
A practical guide to beam arrays from 20m to 70cm
Mike Parkin, GOJMI

Yagi Antennas have become commonplace in amateur radio since their invention in the 1920s.
These directional antennas, consisting of two or more parallel resonant antenna elements,
provide, great performance across a variety of bands. Yagi Antennas Explained is a practical
guide to the design, operation and construction of Yagi beam arrays for the amateur bands from
20m to 70cm. Rather than using mathematics, where possible, explanations have been used to
describe the operational aspects of beam arrays.

If you want a practical and understandable guide to the fascinating world of building, operating
and experimenting with beam arrays from 20m to 70cm then Yagi Antennas Explainedis certainly
the book for you.

Also available on
amazonkindle

Size: 174x240mm, 208 pages, ISBN: 9781 9139 9505 8
Price: £15.99

Radio Today guide to the Icom IC-705 *radiotoday

Andrew Barron, ZL3DW O  auidetothe

The Icom IC-705 is one of the most exciting radios released in recent years. The leap forward in function | |C O M lC -70 5 f
compared to what was available before is enormous. Radio Today guide to the Icom IC-705 provides s g
exactly what you need to make the most out of this radio - a practical guide to setting it up and operating.

The Icom IC-705 is a ground-breaking SDR amateur radio transceiver that covers 160m-70cm. Designed
to be easily portable, this QRP radio has a 4.3” colour touchscreen spectrum display, a built-in GPS
receiver, Bluetooth and D-Star. So how do you get the most out of these features or set up the digital
mode software such as WSJT-X, Fldigi, MixW, CW Skimmer, or MRP40 to mention a few? That is where
Radio Today guide to the lcom IC-705 comes in.

If you want to get the most out of the Icom IC-705, the Radio Today guide to the lcom IC-705 is a practical
insight that is a must for every owner or potential purchaser.

Size 174x240mm, 224 Pages, ISBN: 9781 9139 9506 5
Price: £15.99

Testing 123 Testing 123

Measuring Amateur Radio Performance on a Budget A SO AMATEIN s

Andrew Barron, ZL3DW RADIO PERFORMANCE

Is your station performing as you expect? Are the bands dead, or has your receiver developed a fault?
Maybe your antenna system has a problem? How do you check?

Testing 123 sets out to provide solutions to find out how your station is performing. From cheap test
equipment and free software through to more advanced testing methods that the professionals perform,

Covering from the antenna through the receiver & transmitter and onto power supplies & earths, Testing
123 provides solutions to the questions you have and much more.

E&OE (All prices displayed plus p&p)

Size: 174x240mm, 368 pages, ISBN: 9781 9101 9398 3
Price: £15.99

www.rsgbshop.org
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Class A Amplifiers

Tony Jones GZETW offers a master class in the design of Class A amplifiers.

Tony Jones G7ETW
charles.jones125@yahoo.co.uk

his is my second article about

transistor circuits. The first

piece (Transistor Basics, in PW's

February 2021 issue) started
from square one, and built up to an
Arduino-controlled switch. This piece picks
up fromthere.

We're making a small signal common-
emitter ‘class A" amplifier, part of an audio
signal generator circuit. As before, | shall
build it up.

Stage : DC Conditions,
aka‘Biasing’

Fig. 1 shows the essential ‘chassis’ of the
amplifier, starting with a potential divider
of 5kQ across an 18V DC supply. The volt-
age at point B is obviously 3.6V and the
current |, is 3mA.

The collector is at 9V and R3 has TmA
passing throughit.

Er... why? Did | accidentally delete a para-
graph? Transistors are clever things, but
they're not that clever.

It's because of Ohm's Law (and nothing
but Ohm'’s Law, m’lud). To explain, I have to
work backwards.

For a collector current | to flow, there
has to be 600mV at least between the base
and emitter. The baseis at 3.6V, so 3V on
the emitter sounds good. No end of R4 and
I, combinations could facilitate that, but
the higher the collector current, the higher
the base current has to be, which makes
forissues.

It's all a bit chicken and egg but let’s just
say TmA s a good current to choose. R4
equal to 3kQ gives us the TmA we want.

For the output swing to be a maximum,
the collector needs to start at half the
supply voltage with no signal present. R3
therefore needs to drop 9V with TmA cur-
rent; this resistor needs to be 9kQ.

Real-world designers would stop there,
but for completeness let's look at the base-
side again.

The transistor’s current gain Beta (B) is
125. (ABC108's datasheet | saw recently
gave Beta in the range 80 to 400, and I've
had ones with gain over 1100! So | could
have used almost any ‘sensible’ value.)

Forl_ tobe TmA, I, must be 8uA. This

Ibias

——1

ém - v
I Ouput
AC input
20mV p—p c2

ov
A T X
2

changes the voltage on the base and emit-
ter, but only by a tiny amount, and that

does not matter. There is a rule of thumb:
l,... must be at least ten times |,. (Not, as
people in the media say nowadays, ‘ten
times more’, which is actually eleven times.
When | become king of the world, this
woolly way of expressing ratios will be pun-
ishable by death!)

Three Resistors
toRuleThemAll

R1,R2 and R4 set the transistor’s ‘operat-
ing point’.

When | was first learning about transis-
tors, this amazed me. Variations in gain, |
thought, must come into this, but not so.
Higher than expected gain boosts the key
I, tO I, ratio, making for better biasing.
And Beta would have to be very low indeed
for the biasing not to work.

Stage 2: Add an Input

See Fig. 2, which shows the circuit with an
audio-frequency signal source added. For
simplicity, it's a pure AC signal with 20mV
peak-to-peak output.

This superimposes a 10mV peak AC
signal on the 3.6V fixed DC bias voltage on
the base.

Input vs Qutput (input X 15 for clarity)

input — output
— Output DC Offset

Effect of coupling capacitor C2

—— After Capacitor  —— Before Capacior

Passengers

Freight

Decoupling

When the inputis 10mV on its positive
half-cycle, the voltage is 3.61V - a differ-
ence of 0.28%. |, rises by the same, again
almost nothing. But | 's rise is compound-
ed by Beta, and 0.28% times 125 is 35%!

With a collector current of 1.35mA, the
voltage across the R3rises, to 12.15V,
and the voltage on the collector drops to
5.85V. A positive 10mV swing on the input
has been converted into a negative 3.15V
swing on the collector.

Similarly, when the input is at ‘minus’
10mV - and the base drops to 3.59V - the
collector rises by 3.15V. Fig. 3 shows the
input and output voltages on the same
graph, not to scale.

This explains R3's role and importance.
Transistors amplify current, but resistors
turn current into voltage. Say I'd chosen
3kQ for R3 and kept the same TmA no-sig-
nal current. The no-signal collector voltage
would be 3V and the ‘tidal’ 0.35mA would
move the collector by only 1.05V.

Stage 3: Purpose of
Capacitors

C2is a‘coupling’ capacitor; it's there to al-
low the output of this circuit to be the input
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Technical for the Terrified

Fig. 1: Class A amplifier, the bare bones.

Fig. 2: Input and output. Fig. 3: Input vs. output.
Fig. 4: Coupling capacitor C2 blocks the DC
component. Fig. 5: The train analogy.

Fig. 6: Class A amplifier from AC input point of
view. Fig. 7: Class A amplifier from AC output
point of view.

of another one, leaving any DC behind. Fig.
4 shows its effect.

C1is a‘decoupling’ or ‘bypass’ capacitor.
Decoupling capacitors provide low-imped-
ance paths to ground for unwanted AC.

Two currents exit the emitter: |, (8uA DC
plus 0.28% AC) and I_(1TmA DC plus 35%
AC).

The DC components need to and do pass
through R4, maintaining the required 3V
on the emitter. If the AC elements did the
same, there would be a substantial ripple’
on the emitter, which would destabilise the
amplifier. C1 prevents this by grounding the
emitter for AC only. (More on this later.)

These opposite-sounding terms are apt
to confuse. Visualise a train with passen-
ger carriages interspersed with unwanted
freight wagons. Before arriving at a station,
goods wagons are decoupled and rolled off
into sidings. With the passenger carriages
remaining, passengers can walk the train,
Fig. 5.

Impedance

An amplifier's input and output impedance
are important; designers don't leave these
to chance. It's all about matching — a
low-impedance input could load an input
too much, distorting the very signal that
needs to be amplified. Similarly, the output
impedance of one stage of a circuit needs
to match the input impedance of anything
that follows.

See Fig. 6. This is how the amplifier looks
from an AC point-of-view. The supply -
being DC - has gone, leaving both rails are
at ground. This looks odd, but it's how this
analysis is done.

Base resistors R1 and R2 are in parallel,
equivalent to 833Q.

Ignoring C1, the input impedance looking
intothebase Z, =B x (R4+R).

I'm sorry to spring R, on readers like
that. It comes from Transistor Modelling
and that's a whole subject of its own.
Forthe present, R_is the ‘internal emitter
resistance’ and comes from the fact that
transistors resist the flow of current and get
hot. In this case R _is only 250 (it is never
much) and I'm going to ignore it for as long
aslcan.

In case it's not obvious how Beta appears
intheZ__ expression,imagine you're the

base

>
=iy,

oV
R3 c2
I
i
s/c to
AC
FQL_ Zout
ov

AC voltage source. R1, R2 and the transistor
(base and emitter connections only) are
allin parallel. Tiny currents arise in R1

and R2 given by V,_ divided by R1 and R2
respectively. There's no mystery there.

The base and emitter path to ground
has aV, -originated current element, for
sure, but it's only a fraction - 1/Beta in
fact - of what actually flows. V, is the
same everywhere so R4 must have been
reduced to R4/B (from V, 's point of view).
This current becomes V, /(R4/B), which
reorganises to BV, /R4.

The overall inputimpedance is 833Q in
parallel with 375kQ, which is 831Q. R4 does
not affect the inputimpedance unless it
is small compared with the bias resistors.
By careful choice of R1and R2,Z, canbe
chosen.

Well, to a degree. The biasing current has
to be at least ten times the base current,
remember. If RT and R2 were in tens of kQ
sowouldZ_be,butl _andl would need
to bein pA and nA respectively! Gain would
have to be higher, and the source would
need be very low-noise.

OutputImpedance

SeeFig. 7. This is the AC view of the
amplifier looking in at the output. With a
3kQ load, this makes the output impedance
2.3kQ.

Efficiency

The no-signal currentis TmA, and with a
10mV peak signal this rises to 1.35mA.
What happens if the input rises? Can the
collector current keep rising to amplify it?
When | reaches 15pA, | will be nearly 2mA.

Positive peaks on the input will take the
collector down to almost 0V and negative
ones will lift the collector close to the
supply.

This is as far as this amplifier, biased this
way and with an 18V supply, can go. 2mA is
the maximum theoretical collector current,
and half of this is ‘wasted’. The maximum
possible efficiency is 50%.

ClandR affectImpedance
The circuit model in Fig. 6 shows C1in dots.
lignored it; if | hadn't, R4 would be shorted-
out. This makes the Z, term dependent on
R, which I also ignored.

Hmmm. This is getting tricky.
Recalculating, Z, becomes 3.1kQ and that
reduces the inputimpedance to 657Q.

Except C1isn’t quite a dead short to AC;
good design is for C1’s reactance to be
R4/10 at the cut-off frequency. That would
make R4 in parallel with C1 one eleventh of
the original R4 value, and R, now isn't the
determining valueinZ,!

C1 is called the emitter bypass capacitor.

ClandR alsoaffectVoltage
Gain Calculations
Voltagegain A =Z_ /(R4 plusR)

The problem jumps off the page, | hope.
Ignore C1andR_ and A =0.77. Include
themand A rises to about 80!

C1andR, areimportant — crucial even -
in the design of a Class A amplifier, but they
certainly do complicate things. I think I'll
stop there.

Summary
Class A amplifiers are everywhere. From
Hi-Fi to HF linears, Class A abounds, and for
good reasons.

These are the identifying characteristics:
+ Good biasing is essential
« Collector current flows all the time
« Full AC waveform output appearing on the
collector with a DC offset
+ Maximum efficiency is 50%
+ Linearity is excellent (provided the input is
not overdriven)
* Low to medium input impedance
+ Low output impedance, very dependent
on load

Conclusion

For anyone who didn't know Class A
amplifiers in detail, | hope that | have shone
some light in their murky corners. They are
a good way in to amplifier theory, | hope
you agree. My intention was to proceed to
buffer amplifiers, which are often common-
collector designs but we're at 1700 words
and that's enough theory for one day.
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The World of VHF

Trans=-Equatorial
Propag

Tim Kirby GW4VXE
longworthtim@gmail.com

ver the last few months, I've

been delighted to have the op-

portunity to include some infor-

mation in the column about 2m
trans-equatorial propagation (TEP). Living in
the UK, it's something that most of us won't
have had much, if any, exposure to. | know |
haven't! But we certainly get the chance of
some 50MHz TEP openings from time to
time and, if you are lucky enough to be able
to operate from other parts of the world, in-
cluding the Mediterranean, then you may
have the chance to look for some 2m sig-
nals.

I've also been very interested in some
of the emails that I've received from one or
two people who were operating back in the
1960s and 1970s, detailing some of their ex-
periences on 28MHz TEP. Although 28MHz
is firmly an HF Highlights band, it's a band
that can sometimes behave like a VHF (rath-
erthan HF) band, so there is a lot that we
VHF enthusiasts can learn on 10m.

Moving back to 2m, though, readers may
remember | mentioned that a new 2m bea-
con (CW) has been installed in St Helena in
the South Atlantic. The beacon has been up
and running for a few weeks now and per-
haps to some people’s surprise, has already
been heard quite widely.

On 1 March, ZD7GWM/B was heard in
Cape Town by ZS1CF over a distance of
around 3145km. It's hoped that the presence
of the beacon will show that the path opens
up comparatively often. A few days later, on
9 March, the beacon was heard on the coast
of Namibia by V51DK, over a distance of
around 2250km. David V51DK has a modest
antenna, a Diamond X200 vertical at around
6m above ground. Given the (generally)
warm seas in this part of the world, I'd hope
that this path too would open up quite often.

It'll be interesting to see if the beacon may
be heard in South America or the Caribbean,
for example. The paths from St Helena to
both those parts of the world may well be
possible by marine ducting on VHF/UHF.
And, of course, perhaps our friends in Cape
Verde, operating D4VHF may hear the bea-
con.

ation on VHF

Tim Kirby GW4VXE has more on trans-
equatorial propagation and the results of a mini-
survey about polarisation for 2m FT'8 operation.

There had been another report of the bea-
con having been received in the South of
France over a distance of around 7000km,
but unfortunately at the time of writing, it is
looking as though this cannot be verified.
The timing of the CW received does not ap-
pear to coincide with the timing of the CW
that the beacon sends.

And finally, before we leave the subject of
TEP for this month, | was interested to read
that David HI8DL and Diego LW2DAF had
been testing the new Q65 digital mode on
2m TEP between the Caribbean and South
America. Q65is included in the latest re-
lease of WSJT-X. David and Diego found that
Q65 decoded much more reliably than FT8,
which is useful to know.

They used Q65 submode C (Q65C)
with both 15 and 30 second periods, both
seemed to work well. You can see all this
working on LW2DAF’s Twitter stream (URL
below).

This also made me wonder whether if
that's the case, whether Q65 might work well
for digital contacts via Aurora on 2m, when
distortion/doppler shift is present.
https://twitter.com/LW2DAF

Vertical or Horizontal
on2mFT8?

A few weeks ago, John EI7GL asked me if
I'd be interested in running a Twitter poll on
whether, if people were active on 2m FT8,
they used horizontal or vertical polarisation.
John had been listening using a vertical an-
tenna, in fact a Slim Jim vertical in his loft,
and had been surprised to hear stations that
were over 500km away.

We had 76 responses to the poll. Of those,
55% used horizontal polarisation, 33% verti-
cal polarisation and 12% used both polari-
sations (I jokingly added, though not at the
same time).

The sample size isn’t huge, but neverthe-
less it suggests that a significant number of
stations are using vertical polarisation.

Here at GW4VXE | switch polarisations
and often hear more on vertical than on hori-
zontal, although when you factor in that the
vertical is omnidirectional, that’s hardly sur-
prising. The other day, | was on the vertical
and saw a nice big signal from Peter G8BCG,
we swapped reports and Peter said that he
was using a 12-element Yagi, vertically pola-
rised. So, again the message is, whether you
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The World of VHF

Fig. 1: lcom corner in PAIRZ's shack showing

an IC-402, 1C-705 and I1C-9700 Fig. 2: PA9RZ's
attractive location. Never mind the antennas, I'm
looking at the boat! Fig. 3: Not a cloud in the sky!
Dave MOGIW/MM on 2m FM from the Irish Sea.

have a vertical or a horizontal antenna, you
should find stations to work on 2m FT8.

The4mBand

Simon Evans G6AHX (Twyning) says that
he leaves his Storno rig on 70.450MHz FM
and during the lift in February, the squelch
was broken by Tom G4DFA in Banstead in
Surrey, 155km from Twyning. Simon says
that he normally speaks with Tom on 80m,
so it was quite a surprise to hear him on 4m.
The Cheltenham club (CARA) had a 4m ‘on-
air’ evening on 18 February, which brought
out a number of stations from both the
Cheltenham and Worcester areas.

The2mBand

Jef Van Raepenbusch ON8SNT (Aalter)
made some nice QSOs during the month
using 25W and a 5-element LPDA. On FT8,
Jef worked GW3ATZ (1083), DKTFG (JN59),
MOAGJ (1093), MOWYB (1081), GW8ASD
(1083), FGAPE (IN97), G4HGI (1083), G1SDX
(1080), GAEII (1083) and G4RRA (1080). Jef
also worked F6DZR (IN96) on SSB during a
contest on 14 February.

Roger Greengrass EI8KN (Co. Waterford)
kindly wrote with details of a very nice FT8
QSO0 that he made on 5 March with OESVRL.
Roger saw a CQ from Rudi at around 0815,
went back to him and to his surprise, was
able to complete the QSO over a distance
of 1582km. Roger’s signals were heard by
anumber of stations, with the most distant
being OK2GTI at a distance of 1724km.
Discussing it with Roger, our initial reac-
tion was that this was a meteor burst, but
then realised that although that was pos-
sible, it was perhaps unlikely that a meteor
burst would have lasted the Tm 15 sec-
onds required to complete the FT8 QSO.
Joe DL8HCZ/CT1HZE suggested that the
QSO0 was tropo, but given the high signal
strengths involved, that was perhaps not the
whole story (incidentally OE5VRL was 'visi-
ble’ here at GW4VXE too, albeit not as strong
as at Roger’s, and there was definitely no
tropo into mainland Europe at that time from
here). In the end, Roger and | agreed that
perhaps one possibility was tropo for most
of the path, but with some aircraft reflection
as well, allowing the signals the final ‘hop’
across Wales and the Irish Sea.

Simon G6AHX took part in the RSGB UK
Activity Contest on 2 March, in the 10W sec-
tion. He had 23 contacts in 11 squares with

the best DX being GM3SEK (1074). Simon
also took part in the March 2m contest on
6/7 March with the best DX being DK5WO
(JO30) at a distance of 584km.

Phil Oakley GOBVD (Great Torrington)
was pleased to work GWOPLP in Aberporth
on SSB during the month, but was disap-
pointed not to hear anything during the UK
Activity Contest.

Robert van der Zaal PA9RZ (Sassenheim)
has a new Ilcom IC-705 and has been try-
ing it out on the VHF/UHF bands, Figs. 1
and 2. Initial QSOs on the local repeater,
PI2NWK, resulted in some excellent audio
reports, which was an encouraging start.
Robert says that it wasn't until the March
contest that he really tried it out and was
very pleased at one stage to have his CQ an-
swered by Pete G4PLZ (JO02) at a distance
of 229km. Robert was particularly pleased
to hear from Pete, as he’s located in an area
of Norfolk that Robert knows well. Robert
also worked DFOMU (JO32) at a distance of

188km and had an easy QSO with his 10W.
Highlights from the GW4VXE (Goodwick)
2m FT8 log include FAFET (JOOO) and
GJ3YHU (IN89) along with regular QSOs
with G7GQA/P (1092) and MOWYB (1081).
Some occasional more distant stations have
been seen, OE5VRL as mentioned previously
and some nice meteor bursts were received
from OE3JPC (JN87). Another nice QSO,
this time on FM, was with MOGIW/MM in the
Irish Seain 1061, heading from Cherbourg to
Rosslare, Fig. 3. Dave was using a TH-D74
and an extended whip antenna and varied
up to S6 here on the Pembrokeshire coast
over a distance of just under 100km. | was
using an FTM-400XDE and a V-2000 vertical
at10m.

The70cmBand

Jef ONSNT made several contacts during
the RSGB UK Activity Contest on 9 February
with G7LRQ (1091), GACLA (1092), G4AODA
(1092), G3XDY (JOO02) all worked on SSB and

Read more radio news and reviews at www.radioenthusiast.co.uk/news

May 20217 PRACTICAL WIRELESS

27




The World of VHF

G3MEH (1091) worked on CW.

Robert PA9RZ has been trying out the
10W from his IC-705 on 70cm too. A first
QSO0 was with Jelke PAOFEI (JO33) a friend
from Robert’s university days. Jelke runs a
Microwave Modules transverter at 10W, so
it was a nice two-way QRP contact. Robert
was pleased to work G3XDY (JO02) dur-
ing the 70cm activity contest, but the con-
tact was a bit of a struggle on that occa-
sion. Another nice local QSO was with Wim
PAOWMX (JO21), another of Robert’s friends
from university. Robert firmly prefers CW/
SSB to the digital modes and says that he
wants to be able to decode what hears using
the software between his ears.

The23cm Band

Roger EI8KN mentioned that he has been
doing some aircraft scatter tests on the

23cm band using the new Q65 mode and
hopes to have more to report before long.

Satellites

At the time of writing, both the crossband
repeater and the APRS digipeater on the ISS
are off-air. Following a recent spacewalk
when various feeder cables were reconfig-
ured, there has been a problem connecting
the ARISS radio system in the Columbus
module to an antenna. It's hoped that this
can be resolved before long, possibly requir-
ing another spacewalk (you thought it was
difficult to maintain your antenna system!).

Jef ONSNT monitored the ARISS contact
on 9 February with good signals as did Kevin
Hewitt ZB2Gl, who used a Baofeng UV-5
with a two-element ‘rabbit ears’ Yagi point-
ing out of the window.

Patrick Stoddard WD9EWK (Phoenix) has
been continuing his experiments, with Endaf
Buckley N6UTC using D-STAR on the AO-27
satellite. Patrick writes, “We both have been
varying our station configurations over the
past few weeks. | have used the following
configurations:

1. Two Kenwood TH-D74s

2. Ilcom ID-4100 for uplink, Kenwood TH-D74
for downlink

3. Icom ID-4100, operating half-duplex

4. Icom ID-5100, operating half-duplex

N6UTC has used the following configura-
tions:

1. lcom ID-880H for uplink, Icom IC-80AD for
downlink

2. Ilcom IC-80AD for uplink, Icom ID-880H for
downlink

3. Icom ID-880H, operating half-duplex.

“The ID-880H and ID-4100 can switch
between memory and VFO mode, to handle
the AO-27 uplink and downlink frequencies in
different bands. | put 145.850MHz into two

memory channels on my ID-4100 - one for
FM, the other for D-STAR DV. When | prepare
to transmit, | can change the memory channel
to transmit in one mode or the other. The
VFOis in DV mode, but the DV Auto Detect’
function in the ID-4100 (and many Icom
D-STAR transceivers) is enabled. DV Auto
Detect allows for reception of FM signals,
without changing the radio from DV to FM.
This allows me to hear any FM traffic through
AO0-27, while attempting to make a D-STAR
QSo.

“The two TH-D74s, despite only being 5W
transceivers, work well for AO-27 D-STAR. For
the uplink radio, | put 145.850MHz into both
VFOs, one in FM and the other in DV mode.
On the downlink radio, | do the same thing.
The TH-D74 has an ‘FM Auto Detect on DV’
mode similar to what the Icom radios have,
but appears to be sluggish in going between
FM and DV mode, so having the same fre-
quency in both VFOs on the downlink radio -
onein FM, the other in DV - gets around that.

“The ID-5700 is capable of full-duplex op-
eration in FM mode, which is great for FM
satellites. Unfortunately, the radio only has
one D-STAR vocoder. When transmitting from
the main VFO on an ID-5100 in D-STAR (DV),
the sub-VFO is muted if it is also in DV mode.
Even though the sub-VFO may be muted, it
can decode the data sent with the audio - the
transmitting station’s callsign, and the ‘mes-
sage’ sent along with the callsign. | have seen
this while using the ID-5100 through AO-27
in D-STAR. It is unfortunate that the ID-5100

lacks a second vocoder, which would sup-
port full-duplex operation in D-STAR as well
as FM.

“Most of the time, N6UTC and | have made
our AO-27 D-STAR QSOs from our homes. On
13 February, during a trip to the DM23/DM24
grid boundary in western Arizona, | worked
Endaf that morning through AO-27 using
D-STAR with my two TH-D74s. | worked other
passes in FM, SSB, and packet - but getting a
D-STAR QSO0 in the log out there was fun.

“N6UTC and | have posted videos from a
couple of our recent AO-27 D-STAR QSOs.
First, N6UTC tweeted a short video clip of our
QSO on 7 March:

https://tinyurl.com/hvxfft4p

“N6UTC was using his ID-880H, using the
buttons on the front panel to switch between
the VFO and a memory channel. | posted a
longer video on YouTube, which shows my
calls leading up to a QSO with N6UTC on 10
March:

https://tinyurl.com/34mz4e92

“I was using an ID-4100, switching be-
tween VFO and the memory channels, as well
as adjusting the frequency in the VFO, using
the buttons on the microphone.

“At the end of February, N6UTC travelled
to the DM06/DM16 grid boundary in central
California. While up there, | made a road trip
of almost 300 miles through Arizona. | first
drove north of Phoenix to the DM34/DM44
grid boundary. At this location, | worked
N6UTC on SO-50 and NO-84. After these
two passes, | drove back to Phoenix to work
N6UTC on PO-1017 from the DM33/DM43 grid
boundary. About 90 minutes later, | was at the
DM32/DM42 grid boundary south of Phoenix
in time to work N6UTC on another PO-101
pass. It was fun to work from three different
locations in six grids, in less than four hours.

"As we move to springtime, more stations
are getting out and operating from many
different locations. A couple of weeks ago,
Dmitry N6DNM spent a week working satel-
lites from the north shore of Hawaii’s Oahu
island. Dmitry was working FM and SSB sat-
ellites from grid BL11, and made a couple of
attempts from BLO1 west of Honolulu before
flying home. Tyler WL7T just completed a trip
through several states near the Canada/USA
border, putting many more grids on the air.
WL7T is now planning trips to grid EL58 at the
mouth of the Mississippi River, and maybe
another trip to the state of Maine where oper-
ators across both North America and Europe
will have a shot at working him”.

That's it for this month. Thanks to every-
one who's been in touch and if you've been
thinking about sending in a report covering
any aspect of VHF/UHF operation, please
do, it will be very welcome indeed.
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NEVA

Icom IC-705
VHF, UHF, HF, D-Star all mode
10W QRP portable transceiver

£1299.99

S

lcom 9700
2/70/23cms Transceiver
The Boss's choice!

[ GENEROUS Part X CALL Now! [FFEIER

With the BEST UK DEALS!

and generous PART EXCHANGE
A TAILEST

il -

--fst,'_frié‘ndly service you can trust

FULL RANGE of HEIL Headsets now in stock!’

Icom 7300
Top selling HF/50/70MHz
100W SDR Transceiver

[ GENEROUS Part X CALL Now! [FARFIER

Icom 7610
SDR HF+6m 100W transceiver
7" full colour touch display

| GENEROUS Part X CALL Now! [FPEETEH

Yaesu FT-dx5000MP
Premium Class HF 50MHz
200 Watt Transceiver

While stocks last! £3299-95 F¥LLLRLS

Yaesu FT-dx101MP 200W version
£4499.95 After Yaesu Cashback FLy[VERH)

Yaesu FT-dx101D 100W version

£3449-95 After Yaesu Cashback m

Yaesu FT-991A
Full coverage
HF/VHF/UHF Transceiver

£4239-95 After Yaesu Cashback

Yaesu FT-DX10
HF/6m/4m SDR 100W Transceiver
Order yours now!

Yaesu FT-818ND
Portable Multi-Band
with 6W output

Yaesu FTM-300DE
50W Dual Band
Digital Transceiver

Yaesu FTM-400
Dual Band UHF/VHF Transceiver
C4FM Digital

£389.95

Yaesu FTM-7250
CAFM/FM 144/430MHz
Dual Band 50W Transceiver

[ 3

Yaesu FT-891

lcom IC-7100

Ilcom IC-R8600

Louder audio

HF/6m Mobile HF/VHF/UHF 4m Transceiver Wideband Communications Receiver
Great Portable radio Remote control head
£679.95 £1099.95 [ GENEROUS Part X CALL Now! [FPYEERE]
Yaesu Alinco
FT-3DE DJ-MD5-GPS
lcom C4FM/FM Dual Band Professional quality DMR
ID-52E Loud audio, Voice Digital/Analogue
D-STAR Dlgltal record‘ GPS‘ Handheld with GPS
Handheld Transceiver Bluetooth, lots more! | £159.95 |
Expanded airband RX DJ-MD5

Standard version as above -
but no GPS

Nevadd

£499.95 [ £399.95 |
Icom IC-705 accessories: MAT705 : lcomLC129 Icom AH-705
Icom AL-705 = ; Multi =
Magnetic loop antenna _ : Function @ \
s Covers {40 - 10)m ' : Backpack
* Diameter 67¢ms Auto tuner for 1C-705 Compact Auto Antenhna Tuner
£359.95 BEXM £78A R

Alinco DR-735E
50W VHF/UHF with ‘rainbow’ display
Remote head option

Alinco

DJ-MD5X-EG

Dual Band

DMR/Analogue

e Built in GPS with APRS
support

e Automatic repeater
roamin

e Power: %.2/1/2.5/5W

[ £179.95 |

Nevada RC105 :

Antenna Mounting V

Bracket for
mounting PL-239 ~ BNCpatch lead
90c....... £7.95

antennas :
£34.95

e Unit 1 e Fitzherbert Spur e Farlington e Portsmouth © Hampshire ® PO6 1TT
N follow us on twitter: @NevadaRadio 'f follow us on facebook: www.facebook.com/nevadaradio



Your ORDERS are still being shipped SAME DAY - where possible!

ACOM AMPLIFIERS

4,
%

Acom 1010 AOR AR-8600 Mkl AOR AR5700D AOR AR DV-1
700W Valve Amplifier Communications Receiver Digital Communications Receiver The Professionals’ Choice
e Covers 1.8-54MHz (including 6m band) « Frequency: 530kHz-3000MHz no gaps for the professional user! Advanced Scanning Receiver
o Uses Single 4CX800A ceramic valve * Modes: WFM, NFM, SFM, WAM, AM,  Frequency range: 9 kHz - 3.7GHz © 100 kHz - 1,300 MHz
o Easy operation — quick tune (less 10 secs) NAM, USB, LSB, CW ® Analog modes: FM, AM, SSB, CW, FM  SD card slot & record facility
o Drive for full output 60W e Memories: 1000 (20 banks) video, analogue 1/Q e Decodes virtually all popular
£649.95 © Huge range of digital modes Digital modes including TETRA
EFEEEE | | | ootional Mains Power suoply.. . £25.05 - full details on our web £4595.00 m
) HEIL
Acom Alinco Headsets for Tecsun
700s DM-330MW Icom PL-990X
Mkl The perfect Portable SSB
= combination! Shortwave
] o Communications Grade 30A Supply
700S...... 700W solid state (1.8-54)MHz  £2599.95 o Covers; LW, MW, FM, SW (1.711-29.999)MHz
1200S.... 1.2kW solid state (1.8-54)MHz £2899.95 m o MP3 player via SD port
Acom Valve Amplifiers DM-330FXE.. 30A standard filtered supply. £129.95 EMDRIC PMS-IC * Bluetooth connectivity | FEEREN

1500...... 1.5kW PEP (1.8-54)MHz £3199.95 | DM-30E......... 30A (peak) digital display..... £99.95 | PMD-IC....
1000...... TkW (1.8-54)MHz £2395.95 | DM-430E...... 30A Digital & P/Pole conn.. £109.95

MIDLAND MIDLAND ROTATORS ULTRA LOW LOSS COAX

\) CT-3000 - Ideal Novice radio CT-990 High Power 10W Dual Band YAESU B~
 2m/70cms colour G-2800DXC... Extra heavy duty..... £929.95 '

= . :%’X’f;t‘gd'{”‘élofgﬂf d'\i’sl"ll’a'le * IP67 Rated - fully featured G-5500......... Azimuth/Elevation...£654.95 New! Seatex 10
o @ttt trol b 'ft Y e Colour LCD display G-1000DCX... Heavy duty.............. £499.95 Outdoor cable
UsION S CEONTIOROUTONS o Fully featured G-450C..........Standard duty......... £339.95 Resistant to UV, oils & moisture!

PRG-3000 o [Nt ] . A o .
Optional software.... £26.95 m OICaDICIDIICES m m  We carry a full range of Install on ships, marinas, ol rigs, Amateur Radio

Freq: up to 8GHz, Dia: 10.2mm, VF: 0.85
MetroVna Network Antenna Analysers DAIWA METERS Yaesu Rotators and Loss @ S00MHz per 10m = 0.96 dB

per metre........ £4.65  price per 102m drum.. £440

Optional USB mains supply.................. £9.95

. Single headset/mic

R
N

Accessories

Metropwr FX-700 | {37 . CN-901G SPID

Portable Vector UHF SWR/Power Meter Double Worm drive with almost zero| Ecoflex 15 ‘

Network Analyser 900 MHz-1.3GHz backlash. PC control & near silent per metre.......£7.99  price per 102m drum....... £759
operation. Ecoflex 15 plus

© Covers 100kHz-700MHz m

« Touch screen Colour display
e Measures R, Z, X (sign), SWR, Phase, Return Loss,| CN-103LN....140-525MHz 20/200W N type......£99.95

) per metre......£7.99  price per 102m drum....... £759
SPID RAU...... medium duty......... £545.95 PL259 connector (Part: 7350)..

} SPID RAK.......medium to heavy duty.£595.00 | type connector (Part: 7395).
SPID RAS....... Azimuth/Elevation... £999.95 Ecoflex 10

1
TDR, L, CN-501H......1.8-150MHz 15/150/1,5KW.. - ey
* smith chart, TDR, Cable length  EYEgeTy | CN-501H2...1.8-150NHz 202002k P SPID RASHR Aalelevaton, i a5, £1795 [ por metre.....£379 price per 102m drum..... £359
e SD card for data storage CN-501VN... 140-525MHz 20/200W N type......£99.95 ’ Ecoflex 10 Plus
- CN-901HP... 1.8-200MHz 20/200/2kW........... £139.95 per metre.......£3.79  price per 102m drum....... £359
Mﬁzggevn?f 1I_32%|0u’\z(:ZModel CN-901HP3. 140-525MHz 20/200/3kW N type.. £179.95 et Gl e e e EL259 connector (part 773375) e .
: t ct t
« SWR, R, Z, X, phase, filters, CN-901VN... 140-525MHz, 20/200W N type...£129.95 Using a worm gear for hiaher Toraue type connector (par
return Loss & more! High Quality Switches M) &t @) e} qu Aircell 7
) P RC5-B3 Heavy Duty per metre.......£2.99  price per 102m drum....... £269
£274.95 22220()1161\11§an ?anehﬂinywwgkv\vlvngzf\lg --------- g;-gg * Rotating torque 22 kg/m PL259 connector (part: 7390)... 4
ay 1. 7, 1. type.. 5 N :
MetroVna Pro Mode..... .1-180MHz..... £259.95 b ) » Brake torque 250 kg/m L e (paiyaon)
4. ° Mas-t dia. 48-63mm per metre. £2.75  price per 102m drum....... £259
NEVADA ANYTONE A * Vertical load 700 kg Other 100M Coax Drum -
* Horizontal load 1,000 kg Westflex 103 Sem'\Air—spacl;d i)W loss
PS-40M AT-588 e Controller w/preset : -

RG-213 (Cabnex).....Low loss good quality.

70MHz 50W FM RG-Mini 8.......Super XX..
Transceiver — £1289.95 Resg)glu - Nﬁ?i;r)ec

* Frequency: 66 - 88MHz Twin Feeders

e Memories: 200 RC5-A3 450 Ohm........ Twin feeder
* Power: 10W/25W/50W Heavy Duty | 300 Ohm.......Twin feeder
[ £169.95] with pre-set| Nevada Antenna Wire

Linear

© 40A (max) with meter
e 1.5-15V DC
e Cigar adaptor output

i . a N Coated flex weave Antenna wire.........................£59.95
Quality Power Supplies 2 YEAR WARRANTY! - Ll lose U lgln Nevada KEVLAR — green ultra-strong wire!
PS-08 Linear 8A 13.8v DC AT-779 EL QUL 2.8mm 2kW t £0.99

-08........ Linear (max) 13. o Mast dia, 48-63 mm, evada 28. .3.2mm 5kW.......per merre.... - £099
52;:’05“3 SmearhEOAd(mSag)As;]S\g gDﬁ T __£129 - 70MHZ 'ISW O Vertical |Oad 700 kg evada 5Z. .3.2mm et [) Q[ (] 1T E N— .

-50........Switch mode max) 9- . . FM Transceiver H =
PSW-30....... Switch mode 30A (max) 9-15V DC.... £79.95 : C;rri'azgfétil Loeadd7159??0kg £899.95
PSW-30H..... Switch mode 30A (max) 9-15V DC.... £69.95 P
PS23-SW1... Switch mode 23A (max) 13.8V DC...£59.95 | © Freq: 66 - 88MHz Medium Duty models =
PSW-07. 13.8VDC.....£29.95 | © Power: 15W/10W/5W . .£679.95 !

13

..Switch mode 7A (max) 13. ) -
PSW-04....... Switch mode 5A (max) 13.8V DC..... £24.95 | © Includes programming lead £89.95

INRAD AIRSPY SDRplay SSB

.£569.95

Airspy HF+ Discovery RSPdXx SDR in metal case o
o HF - 0.5 kHz, 31MHz Covers: 1 kHz - 2GHz o SSB
INRAD W-1 o VHF - 60, 260MHz Now with Improved: “ Masthead
ﬁompett;§lon Headset o Pre-selectors . Pfrformance below 2MHz Preamplifiers
am radio never  Plus more! -
sounded so good! m m
AIRSPY R2 __ RSP 1A Wwideband Budget SDR | sypPER AMP - SERIES

® 24MHz-1,800MHz
® 10MHz spectrum
o Tracking RF filters

e Covers: 1 kHz - 2GHz
o Software upgradable
® Good dynamic range

Super-low-noise, large-signal handling,
protective circuit. High quality Helix filters,
Vox control, remote & T bias DC feed.

MHP-200R..... 1.5kW 2m (T-Bias)... ... £599.95

o Super comfortable & great audio

o Headband tilt-back feature like pro
broadcast headsets

e Large high response speakers

gh re 3 ] AIRSPY Mini _ RSP DUO Dual Tuner SDR 750W 2m (T-Bias) . £349.95

¢ Boom mic with great transmit audio H « SDR Dongle o Covers: 1 kHz - 2GHz 500 70cm (T-Bias). .£349.95
N ® 24 - 1,800MHz e Software upgradable . 750W 4m WBFS)"“ £389.95

Requires optional adaptor ovnnenns SOW 2.4 GHz (T-Bias .£499.95
selzct Icomp, Yaesu, KerEwood ................ £22.95 ~ [ £119.95] EZEEEEN | ocw-20048.. Sequencer 6/2/70cr.... £279.95

MUCH MORE ON OUR WEBSITE 24/7 - BACKED BY FRIENDLY, KNOWLEDGEABLE STAFF

OPEN: Mon to Fri 9.00am - 5.00pm [ -
Unit1 Fitzherbert Spur Farlington
Portsmouth Hampshire P06 1TT BN




Nevada Yes, we are open

HIGH PERFORMANCE BEAMS

VIBROPLEX

e |nternet Orders
e Click & Collect

e Telephone Orders

Sorry, our showrooms
are temporarily closed

COMET

(C DUAL Antennas by YU1CF

High Performance Beams using
Professional 3D EM modelling

6M Yagis
PA-50-4-3B... .4 el. 9.2 dBi 2.92m boom............. £159.95
PA-50-6-6BG 6 el. 11.5dBi 5.84m boom .£299.95

PA-50-7-9BGP.. ...7€l.12.7 dBi...8.68m boom.......... £359.95

Dual Band 6/4

PA5070-7-3 ..6m 3el 4m 4 element 3m boom.... £229.95
PA5070-11-6 BG. 6m 5el 4m 6 element 6m boom... £299.95
PA5070-13-7BG...........6m 6el 4m 7 element 7m Boom ... £369.95

4M Yagis
PA70-5-3......cccccvvirns 4m 5 element Yagi 3m boom........ £169.95
PA70-6-4.........ccccoovvenne. 4m 6 element Yagi 6m boom........ £179.95
Dual Band 2/70cms
PA144-432-8-09RA......... 2m 3el...70cms 6 element rear mount.. £99.95
PA144-432-37-7-2CBGB. 2m 12 el 70cms 25 el 2 connectors.£349.95

PA144-432-13-1.5-2CB. 2m 5 el 70cms 9 el 2 connectors... £289.95
PA144-432-17-2.. ...£159.95
PA144-432-19-3- ..£219.95
PA144-432-21-3B........2m 7 element 70cms 14 element...£199.95
PA144-432-13-1.5A..... 2m 5 el. 70cms 9 el 1.5m boom....£139.95
PA144-432-34-6-2CBG.2m 11el, 70cm 23 el. 2 conn........£249.95
PA144-432-38-6BG...... 2m 11 el. 70cms 28 element........ £234.95
PA144-5-1.5. . b
PA144-6-2 ..2m 6 element Yagi 2m boom. £119.95
PA144-8-3 ..2m 8 element Yagi 3m boom. £169.95
PA144-9-5A.. 2m 9 element portable 4.67m

PA144-11-6BG.
PA144-12-7BGP..

1 element guyed 5.72m.
2m 12 element Yagi....
70cms Yagis

PA432-8-1.2R.. ...70cms 8 element Yagi 1.2m boom.£109.95

PA432-14-3.. 70cms 14 element Yagi 3m boom..£169.95

PA432-23-6.. 70cms 23 element Yagi 6m boom..£259.95

PA432-30-8BG. ..70cms 30 element Yagi 8m boom..£269.95
23cms Yagis

PA1296-13-1R ...23cms 13 element 1m rear mount. £109.95

PA1296-18-1.5AR

PA1296-36-3BUT
PA1296-70-6RG

23cms 70 element 6m RG Balun... £239.95
Power Dividers
2 way power divider, 1.5kW............. £89.95
Passband Filter

1.5kW 2m BandPass Filter 144-148)MHz.....£225.00

CREATE - ANTENNAS

As used by the ‘Professionals’
CLP-5130-1N

21 Element Log Periodic Beam
© 50-1300MHz

* 500W

® Gain: 10-12dBi

CLP-5130-2N

17 Element Log Periodic Beam
© 105-1300MHz

* 500W

e Gain: 11dBi

[ £299.95
SPIDERBEAM

Telescopic Masts and Poles

e g

Fibreglass Telescopic Poles

PD1024 144MHz.........

DUAL BPF2.....

12mtr Heavy Duty. £99.95
18mtr Standard £199.95
22m ‘Long John" NEW. £399.95
26mtr Standard £499.95
Base Plate for Fibreglass Pole: £28.95
Aluminium Telescopic masts German engineered!

10 metre Standard (1.35m retracted)... ..£339.95
10 metre Heavy Duty (1.7m retracted).. .. £359.95
12.5 metre (1.65m retracted) £399.95
14.5 metre Heavy Duty (2m retracted)...........c.cocevvvvrivniniinninnees £499.95
15 metre Standard (2m retracted)..........covovoveeieieeeeeee £459.95

PRICE PLEDGE WE ALWAYS AIM TO BE COMPETITIVE - SEEN IT CHEAPER? LET US KNOW!

VIBROPLEX END FED WIRES
1kW power rated - no external tuner required!

New Space Saver Model!

EF-80-10-JR-KW

e Covers:
80/40/30/20/17/15/12/10m

e Only 75ft long

EF-80-10-JR-KW.....
HF-ALLBAND-KW..
EF-40-10-KW.....

MAT -Tuners

mAT-1500 High power tuner

..80-10m, 75ft long....
..80-10m, 130ft long...
.80-10m, 66ft long....

mAT-40 Outdoor Auto-tuner

e Power: 0.1-120W
e Frequency: 1.8-54MHz
o Tunes from 10ft + wires

Adaptor cable included
- specify, Yaesu, Kenwood, lcom

® Power: 1.5kW

e Frequency: 3.5-54MHz
* 16,000 memories

e Fast tuning!

£499.95

MORE mAT-Tuners - we buy factory direct!

mAT-10.... ... One touch for FT818, 817...ccooovvvvecvererrrcrevcrn. .£219.95
mAT-30 120W for Yaesu radio: £189.95
mAT-K100 120W Icom/Kenwood

mAT-125 120W general purpose...

1.8-54MHz, for modern Icom
Now with re-chargeable battery & USB...
1.8-54MHz, powered by 9V battery for \com 705 £199 95

HUSTLER HF VERTICALS

5 BTV
Al gr—gl. ‘_-—=

.40 - 10m 6.25m high......
.80 - 10m (5 bands) 7.46m
80 - 10m (6 bands) 7.3m.....

Mobiles for HF and CB radio in stock too'
MORSE KEYS /s d

..£189.95
.. £229.95

4BTV..
5BTV.

6 BTV..

Bencher BY-1 Paddle Black
Bencher BY-1..............cc...... Black Chrome...
Vibroplex lambic Deluxe... S. Lever Chrom
Vibroplex lambic Deluxe... Paddle Black....

Many more keys on our web site!

New.

13
& & & 5 s 4 - )
" h
WY400-10N SPECIAL!

e 70cms 10 element
o Wideband 400-470MHz
® Boom: 2m, Gain: 14 dBi

VHF/UHF Verticals

CX4-68... ...(68-73)MHz 4m 4.15 dBi...
440-455)MHz pmr 4.15 dBi..
CX455.... ...(455-470)MHz pmr 4.15 dBi..
TORNADO 50-60..(50-60)MHz 6m 3.50Bi.........covvvevrverrriieririnnniens
HF/VHF/UHF Beams

...3 element (26-28)MHz 10.65 dBi...
element (26-28)MHz 13.15 dB
element 50MHz 8.5 dBi..
5 element 50MHz 10.5dBi.
element 70MHz 7.0 dBi..
...3 element 108-137MHz 3 leement Air Band.......

. £119.95
£99.95
.£129.95
£79.95
£89.95

WY140-6N
WY400-6N.

WY400-10N..........
26-28MHz Verticals
Gain-Master 1/2 wave 5.5m 500W..

...Full size  7.3m 500W..
/4 wave 8.4m 1kW
..5/8 wave 6.1m 1kW....

Gain-Master..
Vector 400
Sirio 2008..

CHA250BX Mk Il Multi Band Vertical

e Covers: TX (3.5-57) MHz m

RX (2 - 90) MHz)
VHF/UHF FIBREGLASS BASE ANTENNAS

GP-15N .50/144/430MHz, length 2.4m N Type..........£109.95
GP-1M . 144/430MHz length 1.2m (S0239).... .£59.95
GP-3M . 144/430MHz, S0-239 Lgth 1.78m (50239)“ £69.95
GP-6M . 144/430MHz, S0-239 Lgth 3.07m (S0239)..... £99.95
GP-93N .144/430/1200MHz, Length 1.78m N Type.... £129.99
GP-9M . 144/430MHz SO-239 Lgth 5.15m (S0239).... £149.95
GP285 . VHF 5/8 Collinear 135 - 175MHz 3.34m......... £89.95

VHF/UHF BEAMS
... 2 Element HB9CV for 50MHz..
4 Element HB9CV for 50MHz.. .
16 Element 1200MHz, N Type......cccoevvierienns
2.4 GHz 14 Element Yagi 15.5 dBi .0.75m.....£99.95
ANTENNA TUNER
.1.8-56MHz, 300W (PEP)
.10W Antenna tuner (3.5 - 50)MHz
HF PORTABLE ANTENNA SY!

CA-52HB...

CA-52HB4.
CYA-1216E........
CYA-2414..........

- HFJ-350M... (Toy box) 1.8-50MHz with case...£149.95
HFJ-350M... 3.5-50MHz 9 Bands . b
CCB-HFJ...... Canvas pouch for HFJ-350M......... . £28.95

. CGW-560.... Radial set for above antennas....... £16.95

InnovAntennas

UK designed - quality manufactured

XR7C

7 band compact
‘Full size
erformance’
eam

¢ Includes 6m/4m bands - single feed point

e Freq: 20m/17m/15m/12m/10m/6m/4m

e Boom: 3.5m, Turning radius 4.84m

© Gain: averages 11.24 dBi

© Wind survival: 105 mph m
XR Series Beams

XR-3......... 6 element Standard 20/15/10M..........ccccoevrrnnnes £795.00

XR-3C.......6 element Compact 20/15/10m .£795.00

8 element Compact 20/15/10/6m... ..£859.00

11 element Standard 20/17/15/12/10/6m........ £1195.00

11 element Compact version of XR6 £1296.00

w14 €lement 20/17/15/12/10/6/4m... ..£1195.00

XR-7C.......7 band Compact 'Full size performance beam. £1296.00
Log Periodic Beam

BOLPA...... 10 Element 20m to 10m Log beam..........c.cc...... £1295.00
Moxon 2 Element Rectangular Beams
M-20........ 20m..6.13 dB. Gain 30dB F/B.2.8m Boom...

17m..6.13 dB Gain 30dB F/B 2.2m Boom
15m..6.13 dB gain 30dB F/B 1.87m Boom..

We carry the full range of INNOV HF & VHF Antennas
Full details on our web site.

DIAMOND BASE ANTENNAS

V-2000........ 6m/2m/70cm 2.15dBi/6.2dB/8.4dB, 2.5m PL..... £109.95
VX-30PL......2m/70cm 2.15/5.5dBi, 1.3m PL (Digital FT8)....... £49.95
VX-30N....... 2m/70cm 2.15/5.5dBi, 1.3m N (Digital FT8) £49.95

2m/70cm 3.0/5.5dB, 1.3m Pl..cc.cccovciicciicii £49.95
2m/70cm 3.0/5.5dB, 1.3m N.... ...£59.95
2m/70cm 4.5/7.2dB, 1.7m N. £59.95
.. 2m/70cm 4.5/7.2dB, 1.7m PL £59.95

.. 2m/70cm 6.0/8dB, 2.5m PL
..2m/70cm 6.0/8dB, 2.5m P
.. 2m/70cm 6.5/9dB, 3.1m N
m/70cm 9.3/13dB, 7.2m N..
..2m/70cm/23cm..4.5/8.3/11.7d .
<eveee 2M/70cm/23¢m..8.3/11.7/13, 7dB N £199.95
D-777......... VHF/UHF Airband 3.4dB/5.5dB 1.7m P ...£69.95
Discone 25-1300MHz... TX/RX...1.7m N........... £127.95

£89.95
£79.95
..£109.95

W8681-Pro Il
Fully featured weather station with:

¢ Wi-Fi and colour display

e Shows: Humidity, temp, Winds speed,
Direction, Pressure, Rainfall,
Lux meter, Windchill, Dew point

e Internet connectivity

e Micro SD card slot

Other models:

..Wi-Fi, calour display....
W-8681 MKI . Wireless, mono display
W-8682-MKIL.......... Wireless, mona display.




GEtting‘ Stal‘ted (Part X)

Following on from last month, Colin Redwood

Colin Redwood G6MXL
practicalwireless@warnersgroup.co.uk

ast month | discussed a number
of aspects of operating away
from home. For several years |
have been meaning to get round
to making a linked dipole, Fig. 1, for the
higher HF bands that also covers the
6m band. | already own the SOTAbeams
20/30/40/80m linked dipole, which | have
used with good results on several outings
as well as holidays and a mini DXpedition.
| was looking for something that would
ideally cover 6,10,12,15and 17m. | was
particularly keen to get a lightweight an-
tenna that | could use during the sum-
mer Sporadic E season (May to August)
to cover 6, 10 and 12m when operating
away from home. As SOTAbeams don't
produce a linked dipole for the higher HF
bands, | decided to build one myself using
SOTAbeams parts.

Feeder

| was in two minds whether to use RG58

or RG174 feeder. Essentially the decision
was lower loss with RG58 vs. lighter weight
with RG174. Not only would RG58 be heavi-
erto transport but also put an extra strain
on a lightweight flexible mast, particularly
when blowing about in the wind.

At 50MHz, a 10m length of RG174 has
about 1dB extra loss compared to RG58.

In both cases losses at lower frequencies
are less. My existing SOTAbeams linked
dipole uses RG174 and | have had good re-
sults with it.

I'll leave readers to decide which feeder
to use, but make sure you order an appro-
priate centrepiece.

| ordered the necessary hardware and
feeder from SOTAbeams and awaited its
prompt arrival. In the meantime, | visited
their website to remind me of the construc-
tion of the balun at the feedpoint:
www.sotabeams.co.uk/balun-toroid

Balun

I wound the balun, which | found straight-
forward, Fig. 2. SOTAbeams have several
designs for the plastic centrepieces. | or-
dered the one described as a replacement
for the SB Band Hopper, which uses RG174
feeder. | wanted to use the largest hole in
the centrepiece to slide on to the mast. |
used the three holes on one side that form
a small triangle, to feed the feeder through,

G6MXL makes a linked dipole for the higher HF
bands, before offering some tips for overcoming
mike shyness and finally welcoming some very
relevant new videos for beginners from the RSGB.

HF 1

Link

HF 2

HF 1

Link

HF 2

Fig. 3. This followed the assembled linked-
dipole | already had for the lower bands.

Calculations
Initially | calculated the lengths of the
various wires using the SOTA Mapping
Project Linked Dipole Antenna Designer.
| found that the suggested allowance for
connection length (50cm for the highest
frequency band and 30cm for the other
lower frequency bands) to be somewhat
excessive:
www.sotamaps.org/extras

| found the dimensions from John
Parfrey MOUKD's website were a better
indicator for the overall length needed for
each band. However, you'll need to sub-
tract the cumulative lengths of the higher
frequency bands from the cumulative
length of the next lowest frequency band
(e.g. 1T0mincremental wire length = 10m
per MOUKD - 6m per MOUKD).
https://tinyurl.com/47rtkp8n

Table 1 shows suggested starting
lengths. These are based on MOUKD’s

calculated length with an allowance of an
extra 5¢cm (10cm for the highest frequen-
cy band) at both ends of each wire. This
should ensure that each is longer than
needed (see Matching below). If you have
any doubts, cut the wire longer — just make
sure it is the same each side!

Cutting the Wire

With the exception of the wires for the
highest frequency, at both ends each wire
is tied in a knot around an insulating sepa-
rator and soldered to a croc clip. Don't for-
get to tie the wire to the insulating separa-
tor and slide the crop clip cover over the
wire before soldering the end to the croc
clip, Fig. 4. In addition, you'll need to match
it. Starting with a wire that is known to be
too long can help if you only have an SWR
meter to measure.

Matching

You'll need some way to assess whether
the wire is a good match (correct length)
at your chosen frequency. There are three

Slgn up to our FREE emalil newsletter at www.radioenthusiast.co.uk
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Fig. 1: A simple linked dipole covering two HF
bands. When the link is open it is resonant on
the higher frequency (HF1) band. When the link
is closed it is resonant on the lower frequency
(HF2) band. Fig. 2: The balun on one face of the
centrepiece. Fig. 3: The centrepiece (opposite
face to the balun). Fig. 4: A typical link before
sliding the croc clip covers into place.

ways that this can be achieved. Which one
you use will depend on what test equip-
ment you have access to. If you don’t have
any suitable test equipment, then, govern-
ment Covid-19 restrictions permitting, it
may be time to seek some help from a lo-
cal amateur — perhaps through a local club.
Whichever technique you use, try to get the
centre of the dipole up at least one quarter
wavelength above the ground and away
from any surrounding metalwork before
making measurements. I'd suggest doing
this on areasonably windless day to pre-
vent SWR variations due to the wires blow-
ing around in the wind.

Probably the simplest is to use an SWR
meter. You measure the SWR, and if the
SWRis greater than about 1.5:1, then you
should cut a little off each leg, and re-mea-
sure. Repeat until you have the SWR below
1.5:1. If you are feeling brave, you could
try to get the SWR lower, but don't get car-
ried away, otherwise you may see the SWR
start to rise again as the wire is then too
short. | wouldn't struggle to get the SWR
below about 1.3:1 as the local environment
will vary from location to location out in the
field.

A second way is to use an antenna
analyser. This will enable you to see at what
frequency the antenna is resonant, Fig. 5.
If it is too low, then you need to reduce the
length of the wire. Again, just cut a small
amount of wire from each side and keep
repeating the test. This takes time. As you
get closer to your design frequency you
should cut smaller lengths off each side
(perhaps 2cm at a time) to get the SWR
lower.

The final way is to use a Vector
Network Analyser (VNA) to make the
measurements. This will show a graphical
representation of the antenna at various
frequencies, Fig. 6.

Whichever method you use, you'll need
plenty of time and patience - this is not
something that can be completedin a
few minutes! Don't forget that feeder loss
can mask the extent of any mismatch,
particularly with thin coax at higher
frequencies. If you see the resonant
frequency is above your design frequency,
then the wire is too short. Don't throw the

wire away as there may be some sections
of the antenna that only need short lengths.

Once you have the highest frequency
(shortest wavelength) section at the
correct length, I'd suggest sealing the joints
between the coax and the antenna wires to
prevent rain getting moisture into the coax
and ruining it. | used a hot glue gun to do
this, Fig. 7.

Remember the length of the wire for each
band is just the incremental length over the
next highest wavelength. | decided to use
different coloured croc clips for the two
WARC bands (12m and 17m) to help me
identify the various bands in the field. You
may prefer to use different coloured wires.

After getting the central section (the
highest frequency band) to the correct
length, I took a chance and assembled all
the remaining band sections based on the
results from the calculator before testing.
When | tested, | found that the lengths were
too long, which entailed quite of lot of re-
work. With the benefit of hindsight, | would

recommend tackling one or two bands at
atime. Whichever approach you adopt you
should end up with a useful lightweight,
multi-band antenna that covers the bands
you choose.

Mike Shyness

One of the consequences of the temporary
dropping of the practical elements of the
Foundation Course is that for many new
amateurs the actual setting up and operat-
ing a station is only encountered for real
once they have passed their Foundation
exam and obtained their licence. While
some take this in their stride, others really
struggle to feel confident operating on air,
particularly if they don't have another ama-
teurinthe house.

Before going on, it's worth pointing out
that this is not a new phenomenon. Prior
to the introduction of the three-tier licence
scheme and prior to the CB boom in the
1980s, most newcomers would have been
in the same situation. There are a wide va-

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Fig. 5: The display on an antenna analyser.

Fig. 6: A typical display from a VNA showing the
resonant frequency of an 80m antenna.

Fig. 7: The centre piece with the coax sealed with
a hot glue gun to prevent moisture ingress.

riety of approaches, and I'm hoping that
one or more of these will help newcomers
make their first contacts.

Listening on the Air
For some, mike shyness is associated
with simply not knowing what to say when
transmitting. A period of listening on the
air, to get used to the flow of typical con-
tacts, might be all that is needed. I'd sug-
gest avoiding contests on the HF bands
at weekends, as such contacts tend to
be very brief. Better | think to listen on the
‘WARC' bands. To avoid contests, I'd sug-
gestthe 17m band as it is most likely to be
open during the day. On the VHF bands, 2m
is more likely to yield contacts than 70cm.
If you have come from a CB background,
you'll notice that the operating style in
amateur radio is somewhat different. Just
listen to the terminology being used, and
you'll soon pick up the correct amateur ra-
dio terminology and Q codes, etc.

Crib Cards

Just listening may be sufficient for some.
Others may like to prepare some crib
cards, based on what they have heard on
the air. You could highlight the ‘overs’ that
you speak, so that you can clearly see a
road map through your first contacts. | de-
scribed typical ‘rubber stamp’ contacts in
the August 2020 issue of PW.

Zoom

Another more modern way is to approach
alocal amateur and arrange a one-to-one
Zoom session with them. You could start
with both the sound and video on so that

Overall lengths

Incremental lengths

Allowance for Suggested starting lengths

Band for one side (m) for one side (m) connections (m) for one side (m)
50MHz 1.39 1.54 0.20 1.74
28MHz 2.48 1.09 0.10 1.19
24MHz 2.81 0.33 0.10 0.43
21MHz 3.30 0.49 0.10 0.59
18MHz 3.86 0.56 0.10 0.66

Table 1: Suggested incremental starting lengths for each band for each side.

you get to know each other. Then, once you
are comfortable, you could try mock con-
tacts over Zoom, safe in the knowledge that
nobody else is listening. You could then go
on to having mock contacts over Zoom with
the video turned off. Once your confidence
has built up, you could try a contact on the
air, with Zoom video on or off as you feel
happiest with.

If you don't know any local amateurs, I'd
suggest contacting your local amateur radio
club by phone or email. Ask them to put you
in contact with whoever runs the Foundation
Licence practical sessions in normal (non-
covid) times. You'll find a list of local clubs
on the RSGB website at:
https://rsgb.org/main/clubs/club-finder

DataModes

If you really cannot get over your mike shy-
ness, then there are plenty of ways that you
can still actively participate and operate in
amateur radio. The various data modes that
I outlined in the December 2020 issue of PW
can certainly be used without the need for a
microphone. In fact, you don't even need to
be able to hear the signals, as your comput-
ing device does the work of modulating the

signal for transmission and decoding the
signals received.

Morse Code

Morse code is another mode that can be
used without the need to speak into a mi-
crophone. Ideally, you'll need to learn Morse
code, but you can use computer programs
to transmit Morse and decode Morse if it is
sent well. I'd suggest having a look at Roger
Cooke G3LDI's The Morse Mode column
herein PW.

RSGB BeginnersVideos

The RSGB have produced a series of short
videos that readers may find useful. They
cover topics such as ‘Making Slim Jim an-
tennas’, ‘Fitting a PL259 plug to some co-
axial feeder’, ‘Audio Interface’, and ‘CAT
Control'.

Two of the latest videos are particularly
relevant to making the Linked Dipole that |
described earlier: ‘Making a Simple Balun’
and ‘Tuning a dipole using a VNA'. If you've
not used a VNA before, it is an extremely
helpful practical introduction. Further videos
in the series are planned:

https://tinyurl.com/yz9etplx
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Good News - Store will fully reopen April 12th 2021

MARTILJ LYNG‘ ‘U'fwu ibmﬁga:uu w‘ 1K
VS L
U i) JLLD L) bl L International Tel; +44 1932 567 333

Wessex House, Drake Avenue, Staines, Middlesex TW18 2AP. E-mail: sales@hamradio.co.uk. Opening Hours: Mon - Fri: 8.30am to Spm. Sat: 9am to 4.30pm,
SAFE ONLINE SHOPPING. ESOF &= G = PayPal

Wouxun KG-UVIK or KG-UV8G KG-UV9K 2m + 70cm Handie Pro Pack Wouxun KG-UV980PL Anytone AT-778UV £99 % 4
Now with 8.33 step for Airband Channel Spacing Changes. (Radio " . 30W 250 mems, ful

only: £79.95) feature. Including

KG-UV8G 2m + 4m Handie Pro Pack ogng cate.
Pro Pack Bundles include: With a huge 7.5W

» KG-UV9K or KG-UV8G  on 70MHz & 9.5W RADIO TONE RT4 4G
Transceiver on 144MHz, colour Internet Transceiver
* Two batteries screen, voice i Large Screen & fully compatible
« Two belt-clips announcement, 999 Up to 50W (band dependent). Unique Quadband  With Zello PTT, International Radio
« Software and transfer ~ memories & PC mobile/base from Wouxun. Bands covered are 4m/  Network & Echolink.
data cable programable. 6m /2m / 70cm.
« Fast charger dock and  (Radio only: £99.95) Includes FREE programming software. ~ RRP: £299.s5
Power Supply ML&S Pm:e Just £289.05 ML&S PRICE: £174.55

* Hand speaker mic

- Battery eliminator (
s OUJOUX un
* Wrist strap

« Leather case HAIRUI 850D+ £82.95

« In-car charger The New KG-UV9D Mate ESD Lead-ree Digtal Iteligent
« SMA-PL259 adaptor 2m + 70cm Bright Orange Rugged High Power (8W-+7W) Hot Air Station Wholesale
Choose from 144+70Mhz or 144+432MHz ~ » Hands-Free kit Dual-band Handie ideally designed for emergency HAIRUI 863D £104.55
operations. Supplied complete & ready to go. Three-in-one re-workstation.
Radiosport Headsets ALL THIS FOR £149ss  ML&S Price: Just £139.55 Blower un for SWD rewor
separate soldering iron, auto-
shut-off to protect heating
element.

During lockdowns you can ALWAYS call 0345 2300 599

or order via our weh site and Click & Collect Tigertronics SL-USB £99.ss

u ALL sound card Digital and voice
www.HamRadio.co.uk
u u L SignaLinkTM USB. This includes
traditional modes such as RTTY,

SSTV and CW (to name a few), as

Buy with your required
well as foday's hottest new modes 1o 2ng get  discount

Hear those weak signals with bhi DSP

Whether for DXing, contesting, field day, or casual noise cancelling products likg PSK31, FT-8 and WSPR. off the bundle price.
everyday use we think you'll agree Radiosport headsets
have the features you want. ML&S are proud to have New! BHi NCH New! Bhiwired Stereo MyDEL Headphone Stand
been appointed their distributor and have stock today. Active Noise Cancelling Headphones. Communications Headphones. £7.95

All headsets are supplied with GEL Cushions giving £39.95 £19.95

extra comfort and FREE cloth covers. Ideal to hang up your Heil, RadiaSportor ~ EVEN

other headsets on your operating desk. ~ [YNCHY

RS10SL Listen only stereo lightweight headset for CW HAS ONE

OPS oo £109.95 Made of aluminium alloy, with ON HIS
" i acushioned rubber part to DESK.
RSBOCF  Deluxe Dream 10th Anniversary Edition Stereo
Headset With boom................ £230.95 EI’I;‘SI’:; the headphones rom
R820S  Deluxe Dream Edition Stereo Headset only no PARAPRO EQ20
_— f""dm”d ------------- i 3?993 PARAPRO EQ20-DSP £259.95 =
ni- ead set for any radio (Yaesu/Kenwood/Icol ] . .
" Hex/ﬂecmfr[) ny o taes omgsogs  Four product options are available. - - ML&S Appointed Sole UK
L The basic E020 and EQ20B can be used with the bhi Dual In-Line and Compact In-ine noise canceling units. Distributor for CW Morse Keys!
PTT-F8-RCA Foot switch with 7t cable with = : : .
OO0 PIUG oo £50.95 NES10-2MK4 New NES10-2MK4 amplified DSP noise cancelling speaker. £119.95 ) . There are over 35 diferent keys to choose from including
PPT-HS-RCA Hand PTT Switch. 7 foot cable vih Dual In-Ling Dual channel amplified DSP noise eliminating module. £179.95 see ww:"'l;lﬁmﬂ.a'ﬂ'?-co'uwbh' Camel Back, Straight Keys, Micro Keys, Lightweight Keys,
e pr?gn 0 plug WHLCH, 7100t Cable wi £64.95 New DESKTOP MKII Amplified DSP base station speaker - 10 Watts audio. £199.95 0r lul speciicatons Heavy Duty Keys, Paddle Keys, Navy Keys & even Bullseye
How abs it |35 """"""" k """"" h ’ New NEDSP1901-KBD Pre-wired low level retrofit auio DSP noise canceling module. This modle replaces the Keys.yWith such a huge & colourful range to choose from
ow about an additional 3,5mm socket on the popular NEDSO1061-KBD that many Yaesu FT817/FT-818 users have installed over the last 18 years. £119.95 there's bound to be a model (or twol) to suit CW enthusiasts
opposite ear cup to allow “tethering” of another ) ’ ) o v ; worldwide,
headset for a logger or maybe just an additional Compact In-Line Compact DSP noise canceling module with improved DSP algorithm giving even better noise g

pair of ears? glimination. £179.95 * * ;{
ML&S are the sole UK distributors for the DV Mega Range of products _ \/ \ :

DVMEGA is a collective name for digital voice and data related kits and modules. C4FM, DMR and FROM ONLY £19.95
D-STAR is supported with more digital voice and data modes added all the time.
> Heil Sound
DV Dualband (VHF/UHF) radio shield < ML&S are the official UK importer for Heil SOUND
This shield is compatible with Arduino UNO or MEGA. This module has a Pro-Set 7

10mW UHF and VHF transceiver on board. In combination with an Arduino
you make your own stand-alone dual band hot spot. This module, together
with the AMBE3000 forms the basis for a self-assembly D-Star kit transceiver.

g Pro-Set6.
Pro-SetIC ...

0

Just £119.95 - f
DVMega DVstick 30 Pro-Set Elite 6 ..
USB-stick facilitates the use of a PC to communicate on Pro-Set Elite IC . .95
_ ! ) Dstar, DMR and C4FM! Just install BlueDV and use the
DVMEGA Cast is a AMBE3000 based Mutimode IP radio for DMR, D-Star PG-mictophone & Spekers to communicate (0 rolectors/ E;’_’%ﬁ' &Headﬁhoﬂes ----- g gg gg
and Fusion. The DVMEGA Cast is compatible with Ham radio networks like talkgroups. Ideal solution to use on a laptop whilst traveling. icropnone ........ .
BrandMeister, DMR+, YSF, FSC, REF, XRF, XLX, DSC etc. £319.95 Just £89.95 PR-40 Microphone ..From £299.95

HAIRUL

& “PFOLLOW US ON TWITTER AND FACEBOOK HamRadioUK Watch our YouTube Channel on www.MLand$.TV

BT snyTone Gwouxun 42 m.ozL m== bhi

You can now order from ML&S for delivery on a Saturday or Sunday! @ Web purchases: Just select Saturday or Sunday at the check-out.
DENET L1

Order before 2pm as late as Friday of each week and see it delivered at the weekend. L= Or call to place your order for Saturday or Sunday delivery on 0345 2300 599



Good News - Store will fully reopen April 12th 2021
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International Tel: +44 1932 567 333

Wessex House, Drake Avenug, Staines, Middlesex TW1§ 2AP. E-mail: sales@hamradio.co.uk. Opening Hours: Mon - Fri: 8.30am to 5pm. Sat: 9am to 4.30pm,

YAESU

ML&S Officially The Largest
UK Dealer & Distributor of
Yaesu Musen Products

Yaesu FTdx101D & FTdx101MP CALL

YAESU

Give Tony, my Sales CASHBACK
Manager, a call on 0345 =

2300 599 for a super

trade-in deal.

Yaesu FTdx5000MP LTD CALL FOR PRICE
HF/50MHz 200W Transceiver Twin RX
Beautifully built and the original - ;
choice of CDXC operators
worldwide. Read Peter Hart's
summary in the RadCom review, he &%
hits the nail on the head.

Yaesu FTdx10 HF +6+4m Hybrid £1549.95
SDR Base Station _ =

Narrow Band SDR with 3

types of Roofing Filters and
Phenomenal Muli-signal receiving
Characteristics.

Yaesu FTdx3000 £1299.95
HF/6m Base Station

Looking for a HF/6m Base Station
sized radio at a VERY LOW PRICE?

Yaesu FT-991a CALL or see web for price
HF+6-+4m Hybrid SDR Base Station

Sales of this fantastic all-band :
all mode transceiver have gone
through the roof. Its compact
dimensions and typical super-
sturdy Yaesu construction adds to
its spectacular performance.

Yaesu FT-891 £679.5

HF/6m Base/Mobile

Amodern day FT-857 without 2&70. Bang
up to date in looks and smaller than a 2m
only FM rig of 25 years ago!

Yaesu FC-50 RRP £237.95 ML&S £219.95
Automatic Tuner for FT-891
Microprocessor controlled antenna tuner
designed specifically for use with the FT-891.
The FC-50 can be coupled to the FT-891 and
provides matching capability for Antenna that
have a SWR of less than 3:1.

Yaesu FT-450D £749.95
The best value HF/6m Base with
ATU on the planet

Grah one hefore they are all gone - only a few remaining!

Yaesu FTM-400XDE £419.s5
Dual Band transceiver for 144/ 430MHz
with the new C4FM/FDMA
Digital Mode.

NEW Yaesu FTM-300DE £399.95
50W CAFM/FM 144/430MHz Dual Band
Digital Mobile Transceiver.

In stock and available now. This model 4
will become a hest-selling Dual bander.

YAESU
CASH BACK

= £ ypires 315t MaV- |

Stock is hard to get even though we’re
supplied from the factory direct from Japan.

Buy the FT-891 with the
matching FC-50 Auto-ATU &
save 10% off the tuner!

Yaesu FT-818ND

6W QRP 160m-70cm All Mode Transceiver
New version of the best selling FT-817ND.
160m-70cm, 6W o/p from 13.8V, Built in
Battery pack, TCXO, even 2W on AM!

ORDER NOW to Ship or Collect. See HamRadio.co.uk/FT818

SAFE ONLINE SHOPPING EROE &= <SG 285 PayPal (2

Yaesu FT-3DE - Latest 5W CAFM/FM Handie £359.55
Provides reliable 5SW RF power output in a compact, light weight
design. See weh for latest offer!

A mobile device with the Digital Mode C4FM! In addition, thanks to the Yaesu Dual
Mode system, this radio can, of course, transmit in Analog FM. The FTM-400XDE
has a 3.5-inch colour touch screen. The number of control buttons is reduced fo

4 buttons and keys. All important settings are selected directly by pressing on the
display. The FT-400DE supports 3 Digital and 1 Analog Mode.

Yaesu FT-65E £84.95

VHF/UHF 2m/70cm Dual Band FM Handheld

This dual-band 2 metre/440MHz has three output power levels: 5, 2.5 or 0.5 watts.
Receive coverage is 65-108 (FM broadcast band), 136-174 and 400-500MHz. The
FT-65¢ is compact and light, yet ruggedly constructed. The speaker provides a full 1
Watt of powerful, clear audio.

Yaesu FT-4XE £64.95

5W VHF/UHF FM Portable Transceiver

The ultimate in compact design (W 52mm x H 90mm x D 30mm), providing up to 5W
of stable and reliable output power thanks to Yaesu's integration of the highly efficient
Bridged Transless (BTL) amplifier technology.

Yaesu FT-70DE £169.05
5W Rugged Designed (meets IP54) Handie.

Covering 108-137MHz Airband AM and 2/70 transceive on FM/CAFM Digital. A
massive 700mW of audio ensures extra-loud volume with Clear Vioice technology.

For full specifications, photographs, reviews,
shipping details and special offers see

www.HamRadio.co.uk

or call the team on 0345 2300 599 for advice

O
ICOM

ML&S Stock the Full
Range of New Icom
Products
Icom IC-705 £1299.95 IN STOCK!

IC-705 + XPA125B - Perfect Comho!

IC-705 5W QRP

XPA1258 100W+ ATU Amp
We all know the IC-705 by now but how ahout a
small little 100W amplifier with internal ATU to
sit alongside?

The New XPA125B is the perfect maich & at a
price that is really remarkable, £469.95.

Check out our special Bundle Offers on
this incredible portable battery powered
160m-70cm all mode transceiver today.

Optional accessories include:
lcom LC-192

mAT-
705Plus

i' Micro

Auto-Antenna
8 Amp PSU Tuner
£39.95 £219.95

Multi-function
Backpack
£156.00

See
HamRadio.co.uk/IC705

KENWOOD

ML&S Officially Appointed UK Sole
Distributor & Repair Workshop for
JVC-Kenwood’s Ham Radio Products

Kenwood TS-890S £3499.95 With FREE MC-43 Mic.

HF/50MHz/70MHz Base Station.
Full Down Conversion and
Roofing Filters Promise the Best
Performance of your DX Life.

For a full in depth G3ZPF user review see www.HamRadio.co.uk/TS890

Kenwood TS-9908 £5799.95

The Ultimate Flagship Base Station.
200W HF/50MHz Transceiver with
Dual TFT Display. Twin Receive,
Built-in PSU & Auto ATU.

Kenwood TS-590SG £1369.95

160-6m Base with ATU. Upgraded version HF
& 6M FULL DSP Base Transceiver.

Kenwood TM-D710GE £549.s5

Built-in GPS, TNC & APRS function 2+70 Dual
Band Mobile/Base.

Kenwood TS-480SAT £829.s5

The ever popular TS-480SAT (Internal ATU)
100W HF/6m with remote head operation.

Kenwood TH-D74E £549.95

The only Dual Band FM Handie with D-Star, APRS, built-in filters for
SSB/CW Shortwave receive & more.

Full Unboxing & Demo Video on www.M~Land$.TV

Icom IC-7610 £2999.95 with FREE SP-41 hase speaker
Brilliant Dual Band Transceiver

The Icor_n 1C-7610 is a complete redesign of the Iurmér 1C-7600
following on from the huge success of the IC-7300. 100W, Dual
band receive and a huge widescreen display.

Icom IC-7300
100 Watt - HF/50/70MHz TRANSCEIVER with
SSB/CW/RTTY/AM/FM

High quality RF interface module allowing the Icom IC-7300
to have a pure RF signal output for connection to an external
SDR receiver.

PTRX-7300 Now available to order NOW. £189.95
The IC7300 sports HF+6m-+4m
coverage, i’s 100W, houses an eye-
catching touchscreen TFT display and 2
includes an internal antenna tuner. <&

Icom 1G-9700 £1795.95

Base Station 2/70/23 all mode including D-Star
These VHF/

UHF All-Mode
Direct Sampling
transceivers sport
the absolute latest
technology.




Click & Collect still in operation

NEW! ML&S Podcasts also available!

IIIB
Log ||.( lang E D ua Thirty minutes of News, Product Reviews, Technical Questions answered, Customer Comments
& generally all round British Banter. Listen in via YouTube, Spotify, iTunes & any Podcast app. - &
Clock? 3 ISIFRY T 25, ; )
ML&S Better still, we also have the ‘Lynchy Weekend Webcast', a LIVE stream on the latest used eqmpment news

MFJ-139RC. This wall clock is HUGE!
MFJ-115. 24hr analogue clock
MFJ-107B. Small sit on top of rig LCD clock
MFJ-108B. Dual version of MFJ-107B

Icom IC-7100 £999.95

HF/6m/4m/2m/70cm dstar Base & Mobile
Transceiver with remote control head unit.

How many of you spotted the Icom IC-7100 when it was
introduced? If you didn’t take any notice of the spec, now’s
the time to have a proper gander at this great radio covering
160-10, 6/4/2/70. It was Icom’s first venture into featuring 4m
as standard on some of their products and I'm pleased to see
they've continued the trend ever since.

At a discounted price of £999.95 you're getting a very special
Touch-Screen display radio, all-mode including D-Star, remote
control via the optional lcom RS-BA1 & more.

Icom IC-R8600 £2499.55

New 100kHz-3GHz Receiver with SDR technology
from IC-7300.

Immaculate pre-owned
1C-R8600 examples available from £1795.00.

12 Months warranty included.

Icom ID-52E D-Star 2/70 Handie
The ID-51Plus2, the new ID-52E has these
exciting features

« Simultaneous reception in V/V, U/U, V/U l
as well as DV/DV

« Airband reception is expanded from VHF .
to UHF (225 to 374.995 MHz)

« Can be charged via a micro USB
connector. - Audio output has been
increased from 400 mW to 750 mW

« The latest D-STAR functions allow you
to send, receive and view saved photos
on an installed microSD card using only
the ID-52

« Accessories for the ID-51E, including
battery packs and microphones, can

be used.
ouse Price and availability TBA

Icom ID-5100 £574.95

Latest 2/70 D-Star Touch Screen Transceiver
from Icom. Bluetooth connectivity and second
station control through an Android device.

Deluxe Version also
availahle

MARTIN LYNCH & SQNS

b A M AR DD ol

notifications of our broadcasts.

and general rag-chew on what's new. Don’t forget to subscnbe to our channel and click the Bell icon for

O YouITH One simple URL www.MLand$.tv

ML&S No.1 FOR SDR RADIO

Click www.HamRadio.co.uk
for our full range of SDR products

QRP SDR with a twist. Introducing the ELAD FDM-Duo Range

New! FDM-S3 £949.95

Wideband Sampling SDR Receiver 9kHz-
108MHz

The FDM-S3 receiver is an exceptional SDR with r—
very strong performance features. Here the ltalian

manufacturer has taken the possibilities of modern SDR

design to the extreme. For example, the FDM-S3 offers

an incredible bandwidth of 24MHz, which can be scanned _

simultaneously and in which up to 4 receivers can be operated simultaneously. So far, this has only been
reserved in this form for much more expensive receivers.

Elad FDM-DUO

Direct from the ELAD factory in Iltaly the
FDM-Duo is a compact 5W SDR 160m-6m
QRP Transceiver with unique modes of
operation.

If you don’t wish to be tethered to a PC like so many SDR
products the Elad FDM Duo will work as a stand-alone rig
offering performance far in advance of anything available
today. Connect to a PC & you open up a new world of
advanced SDR communications.

FDM-Duo in Black, Red or
Silver from £959.95

Receive only version also
available: £749.95

Elad Amplifier DUO ART

HF and 50MHz, 60 or 120W amplifier. Includes power supply,
preselectors and remote controller for FDM-DUO.

60W Version ...
120W Version .

Elad Companion Speaker SP1 for FDM-Duo £134.s

For weekly in-depth reviews, feature presentations
and demo videos, check out our YouTube TV channel

v WWW.MLandS.TV v

Free to subscribe - start watching today!

Anan 7000DLE MKII New Low Price £2899
100W 1.8-55MHz Full SDR Transceiver. The most
advanced SDR on the market today.

Expert Electronics SunSDr2dx £1899.95
HF/6m/2m Transceiver.

The most innovative small-form factor SDR
transceiver from Expert Electronics. HF-
6-2m, 100W/50W/4-slice receiver, 80MHz /===
Bandscope.

" New! AAT-100 Auto Tuner for

EXPERT
SunSDr2dx £399.95 ELECTRONICS
TyTTH-0800£199ss  DMR DUAL Anytone AT-DSTBUV £349ss
gg\é\iloauad-band Mobile BANDERS FROM 2/70 DR & FM 50W/45W
- APRS, digital roaming &
Two way nr & ANYTONE Bluetooth.
26-950MHz RX. .
Ful Duplex. 809 Channels.  F )/~ Any Tone' : Anytone AT-779UV
ELECTRONICS
!T MD-UV380 £89.95 8 TyT IP-08 £99.05 Anytone AT-DB78llV £8915
DUAL BAND VHF/UHF DMR | Android network IP Plus £199.95
HANDHEL | Radio us
137- 174/400 480MHz DMR . (Bluetooth) /
Handie 5W. | Aradio with a SIM 3100. Digital
Enter the new digital age in | card, working in “own DMR Dual-
style with the TYT MD-UV380 g network’. Optional band Handheld
DMR Digital Portable Two speaker microphone Commercial 2m, 70cm mobile with programming cable
@ Way Radio! can be connected. Radio. and programmed with UK voice repeaters.

FUNcube Dongle Pro+ £149.95

The Original & Best Wideband
SDR Receiver.

150kHz-1.96Hz incl SAW Filters

You can now order from ML&S for delivery on a Saturday or Sunday!

Order before 2pm as late as Friday of each week and see it delivered at the weekend.

Call the team to discuss our excellent part exchange
deals or if you have unwanted gear you want to sell.

Fﬂ.Sl npn@

~>- FlexRadio

The next generation of
transceivers from FlexRadio

ML&S are proud to be the only Authorised UK Distributor for
Flex Radio SDR Products & Accessories.

Advanced SDR available with or without
front panels.

FLEX 6400: £2179.95 rLEX 6400M: £3089.00
FLEX 6600: £3999.95 FLEX 6600M: £4999.00

SDRplay RSPduo £239.55
Dual Tuner 14-bit SDR.

Dual-Tuner wideband full feature 14-bit

SDR, 1kHz to 2GHz, 10MHz of spectrum

visibility. Simultaneously monitor 2 separate 2MHz
bands of spectrum between 1kHz and 2GHz.

3 software selectable antenna inputs, & clocking
features ideally suited to industrial, scientific, Ham
& educational applications. Windows 10.

SDRplay RSP-1a £99.95
1kHz-2GHz & 10MHz BW.
Brand new design, the RSP1A is a major upgrade to the popular RSP1 offering
a powerful wideband full featured SDR covering 1kHz to 2GHz & up o 10MHz
visible bandwidth. Better still, it's “Built & Designed in Britain”!!

SDRplay RSPdx £194.5
Mid-range SDRplay Radio

Complete redesign of the popular mid-range
RSP2pro 1kHz-2GHz receiver. Multiple antenna
selection, Improved pre-selection filters, Even
more software, Selectable attenuation steps,
Special HDR (High Dynamic Range) mode for
reception at frequencies below 2MHz.

ML&S are the sole UK distributors for the new
ZUMspot RPi, an advanced radio module hoard.

All ZUMspot Packages supplied by ML&S Include:
ZUMspot Pi UHF Board, UHF Antenna, Raspberry Pi Zero
WH, MMDVM software and Plastic Case.

ZUMspot RPi New Updated Version

Featuring DMR, D-Star, C4FM, P25 & NXDN Hotspot.

Advanced Radio Module
Board. Paired with a
Raspberry Pi and the
MMDVM software becomes
a small and efficient multi-
mode digital hotspot.

Assembled and tested: £159.95

Zumspot ZumSpot
Dualband RPi £159.95 RPi Duplex £149.04
(Board only - case included) (Top Board Only)

o L&

Zum AMBE Server £169.96 oard only)
Allows for audio transcoding for DSTAR, DMR, Fusion, P25 and NXDN. It also
supports some variants of dPMR.

The ZUM-Spot USB new from KI6ZUM, uses
the very popular BlueDv software to create a
very versitile and simple to setup PC based
hotspot. The ZUM USB comes ready to go
with a small antenna and a very classy high
quality case, it is a huge upgrade on the very

I popular DV4Mini and the BlueDV software is
S the cherry on the cake.

Zum Spot USB! £109.95

Web purchases: Just select Saturday or Sunday at the check-out.
Or call to place your order for Saturday or Sunday delivery on 0345 2300 599




Dr Samuel Ritchie EI9FZB
practicalwireless@warnersgroup.co.uk

rying to fault-find logic circuits has
always been a painful experience
for me. I would use an oscilloscope
to troubleshoot circuits but |
soon tired of trying to hold a probe on the
IC (integrated circuit) leg and then look at
the oscilloscope to see the level, only to
have the probe slip off the IC leg as | looked
away. To quote a Hewlett-Packard (HP)
brochure from the 1960s, “Logic probes are
the quickest, surest way of detecting the
presence or absence of single or infrequent
pulses. No adjustments are needed, and
signals can be rapidly traced through circuits
by monitoring only two points: the schematic
and the probe tip. There is no chance the
probe will slip off the intended node while the
user turns his head to read a remote display”.

Clearly the answer was to get a logic
probe that allows you to keep your eye on
the probe tip, its connection to the IC pin,
and see an indication of the logic level by
watching a light mounted just above the
probe tip.

I kept my eye on a number of kits, none
of which were convincing enough to buy,
and recently noticed a number of sellers
online offering HP logic probes. At one
stage there were 12 sellers on eBay selling
avariety of HP logic probes and in July 2019
I was able to buy a package of HP probes,
in their storage box with all the accessories
including spare tips for circa €60. The
subject of this article is shown in Fig. 1.

The two HP logic probes in the package
(there was also a logic pulser and some
accessories) were the HP10525A and the
HP10525T.

The A model was first advertised in the HP
journal of June 1969 and was in production
until 1972 at which time the T version was
released and advertised in the September
1972 HP journal. Both of these Aand T
models were designed to work with TTL
(transistor-transistor logic) and DTL (diode-
transistor logic) technologies but also work
nicely with CMOS (complementary metal—
oxide—semiconductor) logic if you run the
CMOS at 5V.

The 1973 HP catalogue has the HP
10525T with a spare tip at $110, which
equates to $636 or £490 today. Two
additional models were also produced, an
E model for use with ECL (emitter-coupled
logic) devices and an H model for high
voltage logic families such as HTL (high
threshold logic) and HiNIL (high-noise
immunity logic) as well as discrete logic
circuits and relay logic systems.

Repairing a
HP Logic Probe

Dr Samuel Ritchie EI9FZB describes how he
went about repairing an old but serviceable piece

of test equipment.

The A model was a revolutionary product
and works as follows: the logic probe lamp
stays on when the probe is open circuit or
touched to a high logic level (>1.8V). The
lamp turns off when the tip is touched to a
low logic level (<1V). Pulses between 25ns
and 0.7s are stretched to turn the lamp on
(for a positive pulse) or off (for a negative
pulse) fora full 0.1s.

The one missing function is an indication
that you are probing bad logic — something
either open circuit or floating between the
two logic levels. Hence the evolution of the
T model within three years, which works
as follows: the lamp is at half brightness
for an open circuit or bad logic level, at full
brightness for a steady logic high level, and
off for a steady logic low. Any pulses with a
width greater than 10ns cause the lamp to
blink for 0.05 seconds and pulse trains up to
50MHz cause blinking at 10Hz.

You may have noticed that | use the
word lamp and this is deliberate because
the HP10525 range of probes use an

incandescent light bulb as the indicator.
Bear in mind that visible LEDs around this
time cost in the order of $200 each. The
small lightbulb used in the probe is the
same as that apparently used in Minuteman
missiles, the B-52 bomber, Poseidon and
Trident and is a 5V, 20mA design with an
average life of 10,000 hours.

The bulb in my Model A was broken ei-
ther due to wearing out or the probe failing a
bounce test and even with such a pedigree |
was not able to find a reliable source for a re-
placement or equivalent. Fortunately, LEDS
are now very cheap and | chose to go down
this route to repair my probe.

Openingthe Probe

The operation and service manual forthe T
model is easily found online and the disman-
tling of the probe is the same as for the A
model. You simply:

+ Using your fingers, unscrew the probe tip;

« Slide the light window off the probe tip end,
+ Use the probe tip point to remove the front

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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+5V

1K Bulb

1KS

Custom IC. 2N2222

collar by gently pushing the tip point be-
tween the collar and the probe body;

+ Gently push the probe tip point between
body shell halves at the probe tip screw
and one of the body shells will come off,
see Fig. 2. Admire the quality of the design
and especially the custom IC;

+ Gently push the tip point under the rear of
the probe tip screw stud and the other half
separates from the PCB.

The bulb is accessed by pushing the
screw stud down which let you gently pull
out the bulb which is housed in the body of
the stud, Fig. 3. Now you are in a position to
replace that bulb.

The Circuit

The driver circuitry is simple and shown in
Fig. 4. The output of the custom IC drives
the transistor on or off and all that was re-
quired was to replace the bulb with an LED
and a current limiting resistor. | found that
a 1kQ current limiting to 2.5mA provided
enough light to ensure visibility on a sunlit
workbench.

Fig. 1: The HP10525A logic probe. Fig. 2: Half shell removed. Fig. 3: Accessing the bulb

Fig. 4: LED driver circuit. Fig. 5: Comparing the bulb, an untouched LED and a cropped and filed-down
LED. Fig. 6: LED with current limiting resistor and wires ready for insertion. Fig. 7: LED inserted and
ready for reassembly. Fig. 8: Reassembled and ready for action.

Selectingand

Preparingan LED

The bulb diameter is 3mm and the diam-
eter of the tube it fits into is only slightly
larger. The smallest LED I could find was la-
belled as a 3mm device but that is the size
of the lens and the collar is 3.8mm. Using
a flat needle file | gently filed the collar to
the same size as the lens, Fig. 5. The lens
is made from an epoxy so you need to be
gentle and not touch the lens as it is easily
marked.

The LED | used is Radionics part num-
ber 713-3942, manufactured by Nichia with
model number NSPW300DS. They cost just
less than €1 each but you must buy a mini-
mum of five through this supplier.

Remember that the long lead on the LED
indicates the anode (which connects direct-
ly to +5V) and the short lead is the cathode
(which connects to the one end of the TkQ
resistor). Fig. 6 shows my assembly using
heatshrink to ensure there is no shorting to
the metal case, which is firmly grounded.
The wires are single strand wire wrapping

wire because there is not a lot of room in the
tube. I had to stagger the location of the LED
and the small piece of black heatshrink or
else the assembly was too bulky to fit into
the tube.

Inserting the LED

It is clear what pad the anode is soldered to
on the PCB as the +5V rail runs all the way
across the board to the inner connector of
the power lead. The other lead goes to the
pin connecting to the 2N2222 transistor. A
quick test, see Fig. 7, then reassemble and
the job is done, Fig. 8.

End Notes

At some point the bulb in the Model T probe
will go and | will be repeating this process
to return that probe to service. They may be
some differences as the driver is no longer
a simple on-off arrangement, but that is for
another day.

If it helps, | have made larger versions of
the photographs on my website at:
www.samuelritchie.com

Read more radio news and reviews at www.radioenthusiast.co.uk/news

May 20217 PRACTICAL WIRELESS

39




| |H MOONRAKE

~—
RM

Base 240v Mains
BLA1000 1.8-55MHz All mode
solid state base amplifier, can
deliver up to 1000 watts on all
main amateur bands between 1.8 -50MHz, has instant start-

up, no setup necessary, and has some very useful features too, including
SWR protection and twin antenna outputs ............cccocvcrennsd £2799.95
BLAG600 is a compact wideband 500W linear amplifier for the HF and 6m
bands, from 1.8 to 54 MHz £1999.99
BLA350 PLUS is ideal base amplifier for the HF bands, the BLA 350 Plus
mains powered Solid State amplifier gives a hefty 300 watts output and is
simple to drive £899.99

Mobile 12v & 24V

HLA305V is a 12v wideband professional compact amplifier for the HF
band covering 1.8-30 MHz Output is nominal 250W at full power, 6 band
filter and LCD for Amplifier Status. Input drive from 1W to 10W maximum.
Ideal for handhelds, FT-818ND and similar ...........c.cccevvveveivennns £699.95
HLA300V PLUS covers from 1.8-30 MHz, and with up to 300 watts on
tap, gives you the edge working those weaker DX stations ......... £599.95
HLA150V PLUS is an auto or manual microprocessor controlled band
switching with 6 stage low pass filter on this solid state amplifier that will
cover all the main Amateur Bands from 1.8-30MHz Suitable for all modes
delivery 150W. £399.95
KL703 is a new 500W linear Amplifier for use between 25 and 30 MHz,
(developed for the 10m amateur radio band).... £429.95
LA250V is a 12v professional 200W 140-150MHz amplifier, at 1 to 20W
input (13.6V 30A). It uses 4 Mitsubishi RD70 Mosfets mounted on a cop-
per heat spreader £549.95
MUA100 is an UHF wideband compact amplifier for the UHF band cover-
ing from 405 to 480 MHz Output is nominal 100W at full power .£479.99

MAT-TUNER®

SALE ° SALE * SALE * SALE * SALE * SALE

MAT-40 is an outdoor weatherproof long wire and vertical wire tuner, 0.1-120
Watts, 1.8-54MH: £259:95 £229.95
MAT-10 is a tuner designed for automatic “one touch” tuning use with Yaesu
FT-817/818 transceivers via dedicated control cable (included with tuner
purchase) 30W SSB, 1.8-54MHz
MAT-705 Specifically built for the new ICOM IC-705, the mAT-705 is the latest
compact and fully portable Micro-ATU powered by an internal 9V dry battery! .....
£199.99
MAT-125E is a general use external automatic antenna tuner for use with any
HF transceiver. Automatic RF-sensed or manual tuning modes. 0.1-120 Watts,
1.8-54MHz £179:95 £169.95
MAT-180H is an automatic antenna tuner designed for modern ICOM and
Kenwood HF transceivers, 0.1-120 Watts, 1.8-54MHz............. £159.95 £139.99
MAT-K100 is an automatic antenna tuner designed for modern Kenwood and
ICOM HF transceivers, 0.1-120 Watts, 1.8-54MHz................... £159:95 £139.99
ALL CONNECTING CABLES AVAILABLE £19.99

SALE ¢ SALE ° SALE * SALE * SALE * SALE

SHARMAN
multiCOM

Sharman have been totally focused on sourcing and distributing radio
communications and hobby products for dealers, distributors, and
retailers throughout the UK, Ireland and Europe for many years. They
produce a lovely range of power supplies to compliment their range.

SM-23 a lovely lightweight, slimline no frills switch mode power supply
with cigar socket on the front and connecting terminals on the back
providing 23 amps supply — amazing value too................ £69:95 £59.95
SM-30I1 our most popular switch mode power supply. It has 30 amps with
adjustable voltage, 10 amp cigar socket at the front plus terminals for low
amp connections with the large ones at the back. Double meter at the front
showing volts and amps complete with a noise offset control — Fab power
supply lightweight too and great price ..........cccoceverenn £79:95 £69.95
SM-5011 same as above but with a massive 50 amps to play with ..

£129:95 £119.! 99

MINI 1300
0.1-1300 MHz
Antenna Analyser

Just £199.99

e AV-1000

ONE STOP HOBBY RADIO SHOP Wwuw.moonraker.eu

Moonraker UK Limited, Cranfield Road, Woburn Sands, Bucks MK17 8UR Open Monday-Friday 9:00-5:30pm

sales line 01908 281705

E-mail sales@moonrakereu ApRAd o e

(UK Mainland Only): items just £2.99
Maximum charge just

The Arrow Il line of Antennas
has been engineered to provide
maximum gain and efficiency in the
smallest practical size & weight

SWR Meters ARROW Il 146/437-14WBP Portable satellte antenna (inc duplexer) 54” long .....
Quality meters at affordable prices - from HF to UHF £199.99
Av-20 1.8-200 MHz 30/150W ARROW Il 146/437-10WBP Portable satellite antenna (inc duplexer) 38” long.......
AV-40 144-470 MHz 30/0150W . £149.99

AV-201 1.8-160 MHz 5/20/200/400/1000W . .....cvcomcrvsrrmsrrermrsrcnen
AV-400 140-525 MHz 5/20/200/400/1000W ... ..
AV-601 1.8-160/140-525 MHz 5/20/200/400/100W
Av-1000 1.8-160/430-450/800-930/1240-1300MHz up to 400W .

bhi

Waten Carmahatins Froducis

Bhi design and manufacture a range of DSP noise cancelling products
that remove unwanted background noise and interference from noisy
voice and radio communication channels to leave clear speech.

NES10-2 MK4 Noise Eliminating Speaker......................ccc...... £119.99
The next evolution in BHI DSP speakers. This is one of the best DSP speakers
on the market superb for elimination of unwanted noise on Ham Radio,
Comms radio and scanner

DESKTOP Mk2 £199.99
10 watt DSP noise cancelling base station speaker will work with most radios,
transceivers, receivers, and SDR radios, giving a new listening experience.
The new rotary controls make it very easy to use and set up to your own
operating conditions.

DUAL IN-LINE £179.99
The Dual In-Line DSP noise eliminating module provides two channel/stereo
noise cancellation, and is suitable for use on all radios and receivers including
SDR, especially those with stereo or two channel output options.

COMPACT IN-LINE £179.99
This small compact battery operated handheld unit is ideal for portable
use, and includes the latest bhi dual channel/stereo DSP noise cancelling
technology. It is designed to be used with a pair of stereo headphones, but will
also drive a mono loudspeaker or a pair of powered stereo speakers.

PARA PRO EQ20-DSP. £259.95
The bhi ParaPro EQ20-DSP features a 20W modular audio power amplifier
with a parametric equaliser plus the option of having bhi’s latest dual Channel
DSP Noise Cancelling technology and Bluetooth technology. The parametric
equaliser allows any specific part of the frequency range to be selected and
adjusted in strength enabling the user to shape the audio to suit their ears!

HP-1 Wired Stereo Headphones. .....................cccooeevvcviennns JUST £19.95
The HP-1 stereo headphones are suitable for general purpose use and can be
used for radio communications as well as listening to music.

Watson have been offering high quality shack accessories for
many years and have gained a reputation for good quality prod-
ucts for the hobby enthusiast

Power Supplies
POWER-MAX-65-NF 60amp switch mode variable volts power supply with V &A meters
&noise offset £259.99
POWER-MAX-45-NF 38amp continuous switch mode power supply with a 45amp
peak £119.95
POWER-MITE-NF 22amp amazingly small switch mode power supply but has all the
features you would expect of a larger power supply .... ... £84.95
Switches

CX-SW2PL 2 Way 50239 up to 2kW DC-1000MHz
CX-SW2N 2 Way N-Type up to 2kW DC-1000MHz .
CX-SW3PL 3 Way S0239 up to 1.5kW DC-800MHz
CX-SW3N 3 Way N-Type up to 1.5kW DC-800MHz
CX-SW4PL 4 Way 50239 up to 1.5kW DC-900MHz
CX-SW4N 4 Way N-Type up to 1.5KW DC-900MHz

Dummy Loads
DM-150PL 30-150W DC-600MHz PL259 fitting
DM-200N 35-200W DC-1000MHz N-Type fitting

ARROW Il 146/437-10WB Portable satellite antenna (without duplexer) 38" long..

ARROW Il Roll up bag to suit all above antennas
ARROW GP121.5 - 1/4 Wave Ground Plane - (Aircraft Band).
ARROW GP70.250 1/4 Wave Ground plane (4 Metre) ..
ARROW GP52 1/4 Wave Ground Plane (6 Metres)
ARROW GP146 1/4 Wave Ground Plane (2 Metre) ...
ARROW GP146/440 1/4 Wave Ground Plane (Dual Band)
ARROW FHL UHF Fox Hunt Loop 1MHz-1000MHz
ARROW FHL VHF Fox Hunt Loop 1MHz-600MHz ..
ARROW 4 MHz Offset Fox Hunt antennuator .............ccccccceesccceenscciinns

DIAMOND '
ANTENNA e

Yagis
1st class Japanese quality antennas
with simple plug and play assembly

A143087 Dual band 2/70cm, 7 ele, 7.5/9.3dB, T00W ........ccc..oovvrrrrrvrnse
A144S10R 2m, 10 ele, 11.6dB, 100W
A144S5R 2m, 5 ele, 9.1dB, 50W
A430815R 70cm, 15 ele, 14.8dB, 50W .
A430S10R 70cm, 10 ele, 13.1dB, 50W .
A502HB 6m, 2 ele, 6.3dB, 130W

VHF/UHF Verticals

X-30 Dual Band 2/70cm 3.0/5.5dB Gain 1.3m $0239 fitting
X-30N Dual Band 2/70cm 3.0/5.5dB Gain 1.3m N-Type fitting . £49 99
VX-30 Dual Band 2/70cm 2.15/5.5dB Gain 1.3m N-Type fitting (radial free) £69.99
X-50 Dual Band 2/70cm 4.5/7.2dB Gain 1.7m S0239 fitting .£64.99
X-50N Dual Band 2/70cm 4.5/7.2dB Gain 1.7m N-Type fitting . .£69.99
X-200 Dual Band 2/70cm 6.0/8.0dB Gain 2.5m $0239 fitting .. .£99.95
X-200N Dual Band 2/70cm 6.0/8.0dB Gain 2.5m N-Type fitting £104.95
X-300 Dual Band 2/70cm 6.5/9.0dB Gain 3.1m S0239 fitting ...
X-300N Dual Band 2/70cm 6.5/9.0dB Gain 3.1m N-Type fitting
X-510N Dual Band 2/70cm 8.3/11.7dB Gain 5.2m N-Type fittin
X-5000 Tri Band 2/70/23cm 4.5/8.3/11.7dB Gain 1.8m N-Type fitting .......
X-6000 Tri Band 2/70/23cm 6.5/9.0/10.0dB Gain 3.05m N-Type fitting
X-7000 Tri Band 2/70/23cm 8.3/11.9/13.7dB Gain 5.0m N-Type fitting ..

o

£179.99
£199.99
V-2000 Tri Band 6/2/70cm 2.15/6.2/8.4dB Gain 2.5m N-Type fitting ........ £119.95

Professional factory fitted
premium patch leads

High quality patch leads with all combinations factory Q‘ v
fitted and available from stock All simply priced (search - ’
CS Premium on our website as many more not listed ) @ Tk

One Metre RG58 Options

CS Premium RG58 1M (PL259 to BNC Male).....
CS Premium RG58 1M (PL259 to N-TYPE Male)
CS Premium RG58 1M (PL259 to SMA Male).
CS Premium RG58 1M (BNC Female to SMA Male)
CS Premium RG58 1M (BNC Male to N-TYPE Male
CS Premium RG58 1M (N-TYPE Female to PL259)
CS Premium RG58 1M (N-TYPE Female to BNC Male

Ten Metre RG58 Options
CS Premium RG58 10M (PL259 10 PL259) .......cccccouvvvrcvvrrcrierrsnn
CS Premium RG58 10M (PL259 to BNC)
CS Premium RG58 10M (PL259 to N-TYPE Male) .
CS Premium RG58 10M (PL259 to SMA Male) .....
CS Premium RG58 10M (N-TYPE Male to BNC Male)
CS Premium RG58 10M (PL259 to SMA Male)
CS Premium RG58 10M (N-TYPE Male to N-TYPE male)
CS Premium RG58 10M (N-TYPE Male to SMA Male) ......

One Metre RG213 Options
CS Premium RG213 1M (BNC Male to BNC Male) .....
CS Premium RG213 1M (N-TYPE Male to N-TYPE Male).
CS Premium RG213 1M (BNC Male to N-TYPE Male)
CS Premium RG213 1M (PL259 to BNC Male) ..
CS Premium RG213 1M (PL259 to N-TYPE Male) .

Ten Metre RG213 Options
CS Premium RG213 10M (N-TYPE Male to n-TYPE Male) ...
CS Premium RG213 10M (N-TYPE Male to BNC Male)
CS Premium RG213 10M (PL259 to BNC Male)....
CS Premium RG213 10M (PL259 to N-TYPE Male)
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We have the best deals from your favourite
radio brands - in stock and ready to ship the same day!

1C-705 1C-9700 1C-7300 1C-7610

All Mode 10w QRP Portable Transceiver l All Mode 100W 2/70/23cm Base Transceiver 100W HF/50/70MHz Base Transceiver SDR HF/6m 100W Base Transceiver i ﬂ

£1299.99 ! £1795.00 £1199.99 £2999.99 H

Includes FREE SPX-100 9 band Includes FREE SM-30II 30amp Includes FREE GPA-80 HF Includes FREE GPA-80F HF base antenna

portable antenna WORTH £49.95! p; power supply WORTH £69.95! Base Antenna WORTH £99.95! & SM-3011 30 amp power supply WORTH £199.90!

IC-7100 1C-R8600 FT-818ND FT-991A

All band All mode HF/VHF/UHF 10KHx-3GHz Professional Amazing all mode 6w HFAVHF/UHF - Fantastic all mode 100W HF/VHF/UHF

including 4m Transceiver Communications Receiver Portable Transceiver Field Transceiver

£999.95 £2499.95 £619.99 £1249.95

Includes FREE SQBM458 70MHz base Includes FREE Whizz Loop Includes FREE Whizz Loop Includes FREE SM-301l 30amp

antenna WORTH £79.99! V11 20-6M WORTH £69.95! V1 20-6M WORTH £69.95! power supply WORTH £69.95!
YAESU YAESU YAESU

FT-DX101D+

No1 on the Sherwood Engineering
table this 100W HF/6/4m Base
Transceiver is one of the best!

£3999.95

Includes FREE GPA-80F HF base antenna & SM-
3011 30 amp power supply WORTH £199.90!

')

FT-DX10
the new kid on the block 100w
compact HF/6/4m SDR Transceiv

£1549.95

Includes FREE GPA-80 HF Base
Antenna WORTH £99.95!

..I ﬂ' \%
|

FT-891

All mode HF/6m 100W

Base/mobile Transceiver ] )
£679.99 P

Includes FREE SPX-100 9 band
portable antenna WORTH £49.95!

FTM-300DE
Digital dual band C4FM/FM
Mobile Transceiver

£389.99

Includes FREE MRM-1008 2/70
mobile antenna WORTH £19.95!

E.i

FT-3DE
Digital dual band C4FM/FM
Handheld Transceiver

£359.99

Includes FREE MRM-100S 2/70
mobile antenna WORTH £19.95!

Ei

AT-D578UV PRO
Dual Band DMR Digital
Mobile Transceiver

£349.99

Includes FREE MRM-100S 2/70
mobile antenna WORTH £19.95!

Ei

AnyTone’

AT-588UV
Dual Band Remote Head
Mobile FM Transceiver

£229.99

Includes FREE MRM-100S 2/70
mobile antenna WORTH £19.95!

Ei

T

TH-9800
Quad band 10/6/2/70cm 50W
Mobile Transceiver

£199.95

Includes FREE MRM-100S 2/70
mobile antenna WORTH £19.95!

Ei

Join the best loyalty programme

and start earning

WATTSiInow!

All registered retail customers can now earn and redeem free product credits known as WATTS.
It's simple the more you spend the more WATTS you receive. You will also receive bonus WATTS
when you refer a ‘New Customer’, ‘Write a Product Review’, ‘Share’ a product’ or ‘Refer a Friend’

Don’t miss out - Register now and start enjoying free lWATTS.




Michael Jones GW7BBY
michael@gb2mop.org

'm looking at the NanoVNA, Fig. 1,

a Vector Network Analyser. Vector

Network Analysers are used to test

components or combinations of com-
ponents (networks) by measuring ampli-
tude, phase and reflection characteristics.
Typically, it might be used to verify design
simulations to ensure that different stages
are matched in terms of impedance. In the
amateur radio world the two most common
uses would be antenna and filter testing.

NanoVNA should be supplied with Open,

Short, Through and 50Q SMA calibration
standards; a pair of SMA terminated test
leads and a USB cable for connection to a
PC or 5V charger, Fig. 2. In the case of the
model | used (and which was reviewed by
the editor in the July 2020 PW), there are no
supplied instructions, but there is an intro-
duction to NanoVNA on the NanoVNA.com
website. There is a wealth of information on
the internet, particularly on YouTube. IMSAI
GUY’s videos are recommended, as is the
NanoVNA users group (nanovna-users@
groups.io).

Whatisit?

AVNA s atwo-port device; the ports can be
used individually or together. As a one port
device it works by generating a test signal,
injecting it into a Device Under Test (DUT)
and measuring the amplitude and phase

of the reflected signal. By using both ports
the transmission characteristics of a device
such as a filter can be determined.

The two ports are marked as CHO and
CH1 onthe NanoVNA, which corresponds to
Port 1 and Port 2 on commercial VNAs. They
are also referred to S1 and S2. This makes
sense as the parameters tested by the VNA
are usually referred to as S11,S21,S12 or
S22.S11 simply means S1 outand S1in or
reflected. S21is S2 out and S1 in or trans-
mission. NanoVNA primarily tests S11 and
S21 parameters. S12 and S22 parameters
can be measured with reduced accuracy by
reversing the DUT.

Incidentally, S11, S21 etc refer to
Scattering parameters. These are derived
from the study of optics where light rays can
be seen to pass through a given lens, but not
all the rays pass through the lens, some are
scattered back to the light source as they
encounter the back and front surfaces of
the lens or discontinuities in the lens. These
reflected rays are referred to as the S11
scattering parameters. The rays that pass
through the lens are the S21 scattering pa-
rameters.

Ii\lanoVNA:

Can You live
without One?

Michael Jones GWZBBY gets to grips with the
handy NanoVNA, with some practical examples.

TheScreen
Although small, the 2.8in screen is well
designed and clear (see Fig. 1 again).
Four traces are available, each trace has
a different colour. The parameter to be
measured by each trace is displayed ina
banner across the top of the display. Unused
traces can be turned off. The start, stop,
centre and span frequencies are displayed in
a banner across the bottom of the display.
On the left is the calibration status. From
top to bottom, Cn indicates which saved
calibration, CO — C4,is in use. The letters
below this indicate which parameters have
been calibrated: D, Directivity; R, Reflection;
S, Source matching; T, Transmission and X,
Cross-talk.

Controls

Controls are minimal. There is a jog-wheel
for navigating the menus and moving
markers and a power switch, Fig. 3. To the
left of the switch is a USB-C connector. A
green LED between the jog-wheel and the

power switch flashes when on battery power
and is steady when charging. A second
green LED next to the USB port is steady

and flashes slowly when USB connection

is made. Strangely, it stays on for about 40
seconds after powering off.

PC Control

NanoVNA can be connected to a PC using
the supplied USB lead. There are a number of
applications available. The most common is
NanoVNA-Saver, which can be downloaded
from github. Depending upon your version
of Windows, you may have to download
the Virtual Com Port (VCP) driver from the
STMicroelectronics site.

Under PC control NanoVNA comes into
its own, the larger screen and navigation
by mouse makes NanoVNA an even more
useful tool. Up to six different curves can
be displayed, Fig. 4, individually rather
than overlaid on top of each other. More
markers can be added, each with its own
dataset. The default dataset for each marker

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Fig. 1: NanoVNA front. Fig. 2: NanoVNA with
supplied calibration standards and SMA leads
(USB cable not shown). Fig. 3: Controls and

the open construction. Fig. 4: Screenshot of
NanoVNA-Saver software showing the six display
windows.

can be modified by adding or removing
parameters such as wavelength, admittance,
series equivalent L/C and so on. Colours

and various properties of the display can

be managed. From the ‘Manage’ button
screenshots of the actual NanoVNA can be
taken and saved as *.png files.

Avery useful feature is that a scan can be
performed in a number of segments, which
results in a higher resolution. NanoVNA
normally scans a defined frequency span
by measuring 101 points. If NanoVNA was
set up to scan from, say, 10 to 20MHz and
the number of segments were set to 5, the
NanoVNA-Saver will split that spaninto 5
segments of 101 points each, making a total
of 505 points.

The scan rate on NanoVNA-Saver is
slower than on the bare NanoVNA, probably
an issue with getting data through the
USB/VCP port. For viewing an SWR curve
or afilter response it is fine, but if you
want to adjust a ferrite core for maximum
response it might be easier to do the
initial adjustments on the bare NanoVNA.
Increasing the number of segments per
scan slows the scan rate down even more,
but the results will be more accurate. | think
each user will find their own optimum way of
operating the software.

NanoVNA-Saver can be downloaded from:
https://tinyurl.com/mé6xvatvt

Some Simple Measurements
To find the resonant frequency of an
antenna, set the frequency range, calibrate
and the antenna to CHO (S11). From the
display menu select ‘Format’, then tap SWR
foran SWR curve. More information can

be obtained by assigning Trace 1to CHO
Reactance and Trace 2 to CHO Smith Chart.
You may have to set the scale/div and
reference position to get a meaningful trace.
Fig. 5is an SWR sweep of my Off-Centre
Dipole cut for the 40m band. An interesting
exercise is to connect NanoVNA to an ATU
and see how the SWR shifts as the ATU
controls are changed.

To align a filter, set the range of
frequencies and perform all calibrations,
including ‘Isolation’ and ‘Through’, using the
cables that you will use to connect to the
filter. Connect the filter between CHO (S1)
and CH1 (S2) and hopefully there will be a
nice peak representing the filter passband.

UsB

Changing to Centre Frequency on the filter
passband and then adjusting the span

will enable you to examine the passband
characteristics. The S21 gain fora 10.7MHz
crystal filter is shown in Fig. 6 (Taken from
NanoVNA-Saver on PC).

APractical Example.
I needed a 48.055MHz bandpass filter for
another project. The component values have

been derived from Chris Bowick’s excel-
lent book RF Circuit Design. | had the parts
to hand so quickly cobbled it together on
Veroboard, Fig. 7. Amazingly, NanoVNA
presented me with a curve having a nice dip
at about 40MHz. This design uses two ad-
justable TOKO S18 coils. As | screwed the
ferrites out of the cores the dip moved to
48MHz, Fig. 8. | then moved the NanoVNA
to my PC for some screenshots. The main
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May 20217 PRACTICAL WIRELESS

43




window that | was interested in was the
S21 Gain (dB) so using ‘Display Setup’ | dis-
abled the other windows. This gave me a
large clear trace, Figs. 9 and 10. There is no
manual for NanoVNA-Saver, it is quite intui-
tive, but some very good features are not
immediately obvious. Working from the top
left, anticlockwise, Sweep Settings enable
single sweep (default), continuous sweep-
ing or averaged sweep. Compensation for
an external amplifier can also be entered in
Sweep Settings. If you are using a continu-
ous sweep, the sweep must be stopped be-
fore the sweep frequencies can be changed.
Inthis instance | set the unit up for a centre
frequency of 48MHz and a span of 50MHz.
Next, any one of the four markers can be
selected. The selected marker can then be
dragged across the display with the mouse
cursor. At the same time all the parame-
ters relevant to that pointer’s position are
displayed in the central Data Panel. | spent
a while finding the -3dB bandwidth, then |
found the magic ‘Analysis’ button at the bot-
tom centre of the screen (it was partially off
screen on my old laptop). Click on ‘Analysis’,
then select ‘Bandpass’ for my filter,and a box
appears with all the necessary filter data:
-3dB and -6dB bandwidths, Q, then for up-
per side and lower side -6dB and -60dB
points and roll-off in dB/Octave, Fig. 11.
Right-clicking anywhere in the display win-
dow brings up a dialogue box to enable the
display parameters to be set, or the window
to be saved as a *.png file. If working with
multiple windows, the display of interest can
be brought up in a pop-up window that can
be manipulated to examine areas of interest.
This test shows me that my 48.055MHz
bandpass filter needs a bit more work to op-
timise the low-side skirt and | had to unscrew
the cores unacceptably far to bring it to the
correct frequency. Without this tool | would
have had to build the complete circuit and
then start changing components to achieve
the desired performance.

Smith Chart

Readers will notice that some results are
presented on a Smith chart. | have to admit
that | have only a vague understanding of
these so do not feel qualified to make any
in-depth comments on them. However, what
| have seen on my own unit and on the inter-
net gives me no reason to doubt their accu-
racy. In fact, having NanoVNA provides me
with the impetus to get to grips with Smith
Charts and imaginary numbers. As a simple
example, Fig. 12 shows the inductance of
aviolet TOKO S18 coil with a nominal value
of 0.389uH. The displayed value is 377nH.
By adjusting the ferrite core the adjustment
range can be seen to be from about 200nH
to 388nH. Similarly, A 470pF ceramic capaci-
tor comes out at 449pF, which is within 4.4%
of the marked value, Fig. 13.

WhatelsecanbeDone?

Time domain reflectometry can be used to
determine the length of a piece of coax, or
the distance to a fault. Most common coax
types are listed in a drop-down box. There
are a lot of helpful articles on the internet to
help determine the optimum sweep frequen-
cy. As arough guide | found that a sweep
from 1 to 20MHz and between 5 and 10 seg-
ments produced good results for the lengths
of cables that I tested (1m to 50m). For the
example shown here | just picked a random
piece of coax with 90° BNCs on each end.
The length came out as 2.271m, Fig. 14. A
rough measurement with a metal tape came
to a bit over 2.26m, good enough to prove it
works. In addition to the length, NanoVNA-
Saver gives the Return Loss. For the example
shown here this was 0.09dB, therefore the
actual loss to be expected over this length of
cable is half of the Return Loss or 0.045dB.

Menus

The menu system goes down a few layers
and takes a bit of getting used to. Menu
maps are available online. Download one

NanolNA

and keep it handy until you are confident
about navigating the menus. An interactive
Menu Map is available from:
https://tinyurl.com/4k78bvy5

Calibration
The supplied standards are used for
calibration, which is quick and simple.
Calibration should be carried out whenever
frequency ranges or the test hardware are
changed. NanoVNA plots 100 points over
the frequency range to be scanned, therefore
the step size needs to be optimised. For
good results, pains taken with calibration
will pay dividends. Calibration must be
carried out with the leads and connectors
to be used for connecting to the DUT as
these will contribute to inductance and
phase measurements. You will probably
get away with some short cuts at HF and
VHF, but UHF frequencies will not be so
accommodating.

Up to five calibrations can be stored
(CO - C4) and recalled for frequently used
measurements.
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" Sweep analysis

Select analysis

Analysis type | Band-pass filter
Run analysis

[ run automatically

Analysis

Band pass filter analysis
Please place Marker 1in the fiter passband.

Result: Analysis complete {1010 points)
Center frequency: 48.0584MHz
Bandwidth (-3 d8): 2.47770MHz
Quality factor: 19.4
Bandwidth (-6 dB): 3.765610MHz
Lower side:
Cutoff frequency: 46.8355MHz (-3.1dB)
-6 d8 point: 46.0426MHz
-60 dB point:
Roll-off: 44.404 dB / octave
Roll-off: 147.508 dB / decade
Upper side:
Cutoff frequency:  49.3132MHz (-2.0 dB)
-6 dB point: 49.8087MHz
-60 dE point: 68,540 1MHz
Roll-off: 396,299 dB / octave
Roll-off: 1316476 dB [ decade
.
Firmware Updates

Firmware updates appear quite frequently.
There are three possible upgrade file for-
mats: HEX, BIN and DFU. DFU appears to be
the easiest. There are a number of YouTube
videos explaining the process. Essentially,
the free DFUSE USB Device upgrade soft-
ware needs to be downloaded and installed
from ST Microelectronics. Follow the guide
on the NanoVNA user’s group’s Wiki page.
Before committing to an upgrade the exist-
ing firmware can be uploaded and stored on
aPCincaseitis necessary to revert to the
original.

Limitations

Some models, like mine, are not fully
enclosed: the main circuit board is
sandwiched between two pieces of
double-sided PCB painted black (see Fig. 3
again). With the open edges care would be
needed when using the unit outdoors. Even
around the workshop there is the danger
damage. 3D printed cases are available
ontheinternet. There is also a nice design

published by QRPGuys:
https://tinyurl.com/yewvtsew

Another small hardware issue is that
the SMA connectors are likely to wear with
frequent use. There is also a danger of
damaging them by attaching heavy adapters
and cables such as RG8 or 213 that can
easily drag or pull on the SMA connectors.
There are two solutions to this. Oneis to
always use SMA cables to connect to an
antenna or DUT, thus providing a degree
of strain relief. The second option that
occurs to me is to make a larger enclosure
that allows the SMA connectors to be
connected to either panel-mount SMAs on
the enclosure, or perhaps BNCs.

There have been reports of NanoVNA
input ports being damaged by static
electricity when connecting to large external
antennas. This usually occurs after stormy
weather. To avoid damage either wire a
couple of back-to-back small signal diodes
across the input to NanoVNA, or briefly
short the antenna to ground just before
connecting to the NanoVNA.

Paolyethylene [0.66)

Velodity factor 5
Estimated cable length:  1.271m (4t 2.0in)

Fig. 5: SWR sweep of my Off-Centre 40m dipole.
Fig. 6: 10.7MHz crystal filter: $21 gain curve.
Fig. 7: 48.055MHz Bandpass filter roughly
assembled. Fig. 8: 48.055MHz Filter: Yellow
trace is SWR, Blue trace is $21 gain.

Fig. 9: 48.055MHz filter S21 gain and SWR using
NanoVNA-Saver. Fig. 10: 48.055MHz filter S21
gain showing maximum window size.

Fig. 11: 48.055MHz filter data. Fig. 12: Smith
Chart response for TOKO S18 coil. Manufacturers
nominal spec 0.389puH. 377nH shown here is
acceptable considering rough lash-up.

Fig. 13: Smith Chart response for 470pF ceramic
capacitor Fig. 14: TDR results for length of coax:
1.271m.

Isit Expensive?

Prices seem to range from about £24.00 to
£50.00. The cheaper ones do not appear
toinclude the full calibration kit; | may be
wrong about this. With little knowledge at
the time of purchase | was concerned about
bad clones. | ended up paying about £40.00
and never cease to be amazed by its perfor-
mance.

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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James Stevens M0JCQ
practicalwireless@warnersgroup.co.uk

ver the last few years PSK31
and its variants were largely
replaced by a new data mode,
FT8. Although intended
originally for use on the 6m band, FT8 has
been adopted for use on pretty much every
band, largely because it has proved so
effective. Indeed, this data mode has truly
come to dominate both the HF and VHF
bands, to the extent that it is becoming
rarer to find much SSB and CW activity,
regardless of any other data modes on a
given band! The following tips are based on
my experience of using FT8 for a few years,
since it was first released back in 2017.
I've had 3,000+ FT8 contacts across bands
from 160m right through to 70cm.

1. SticktoaSingle Frequency
This is probably where a lot of beginners go
wrong. Try and find a clear frequency and
then stick with it, regardless of whether you
call CQ or respond to others. The Hold Tx
Freq option, Fig. 1, is your friend in WSJT-X:

This will ensure that you always transmit
in the same place and, importantly, you
don't keep hopping around the band (well,
the channel being used for FT8).

Why does this matter? Well, you're more
likely to be decoded if you're replying
to another station away from his own
frequency. If you move to their frequency,
then you could be competing with other
stations.

Also, we've all had it, where we're happily
running on a frequency, then a station
works you and proceeds to stay there and
call CQ on ‘your’ frequency. It's annoying
and typically the other station isn’t even
aware they're doing it!

2.Time Synchronisation
isKey

If you've used data modes like RTTY and
PSK31 in the past, then you're probably
used to random receive and transmit cycles
where you click a signal and transmit as
soon as the other station has finished.

FT8 (and the other WSJT-X modes)
demand perfect timing, so perfectit's
beyond most of us to get right! If you're
computer clock is off by two seconds or
more, then most likely your signals won't
be decoded by others, and no one else will
even see your calls!

Your native Windows clock is likely to
drift very quickly, unless you keep it trained
to an accurate clock via the internet. |
personally use Dimension4 to do this. It's

Top 10 FT8
Operating Tips

James Stevens MOJCQ offers his top ten tips for

successful FT8 operation.

free and every 30 minutes it automatically
synchronises my PC clock with an accurate
reference online.

3.LearntheWSJT-X
Colour Coding

WSJT-X helpfully colour codes your
decoded messages, so you can spot
important messages quickly, Fig. 2.

If anew DXCC starts calling CQ, which
you've not seen before, then this will be
highlighted in dark purple (by default). If
it's a new DXCC for you on the band, then
it'll be highlighted a lighter shade of purple.
Useful!

It's worth taking a look at the ‘Colors’ tab
within the WSJT-X settings and learning
these. This will allow you to quickly act on
something you may ‘need’ such as that rare
DXCC or new grid square.

4, SeeWhereYou’ve
BeenDecoded

The PSKReporter.info website is a very
useful tool to find out first of all if you're
getting out, and secondly where in the
world you are being heard, Figs. 3 and 4.
This gives you an almost real time
summiary of the propagation on your
chosen band. It's a great way to just
understand the possible HF paths that may
be open at a certain time of day.
I typically have this running and check
it every 20 minutes to see what | might
be able to work or how propagation is
changing to favour a certain area of the
world. Observing this resource has allowed
me to work a lot of DX.

5. Persevere
One misconception is that FT8 can be like
shooting fish in a barrel, but it's not always
easy to ‘work the world’. The vagaries of
propagation still come into play. Conditions
can change quite quickly with openings
appearing and fading out.

If a station doesn't respond to your call
straight away, try leaving it for a few cycles.

@ settings 7 4

General  Rado  Audo  TxMsoos  Reportng  Frequendes  Colors | Advanced
Decode Highighting

[] New Continent on Band [f/g unset]

[] New CQ Zone [f/g unsec]

[ New CQ Zone on Band [f/g unset]

[ New T

Band [f/g unsec]

[] Hew DXCC on Band [f/g unsec]

[] New Grid on Band [f/g unset]

[ New Call on Band [£/g unset]
[ TorH Nxer thig nnsecd

Reset Hghightng
[ Highéght by Mode
[ indude extra WAE entibes
Logbook of the World User validation

Users CSV fie LRL: [its:/fotu.ar.orgatw-user actwity.cov ]| Fetchmow

Age of last upioad less than: (365 days

Fig. 1: Tick the ‘Hold TX Freq’ checkbox to stick
to the same frequency. Fig. 2: WSJT-X message
highlighting gives you a lot of useful information
at the glimpse of an eye. Fig. 3: My messages
were being received well in Japan on this day
(using 20m). Fig. 4: Pileup of JA stations calling
me on 20m - a nice problem to have!

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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@ wsIT-X v2.1.0 byKUT

File Configuratons View Mode Decode Save Tools Help Tx even/lst r‘"‘
et Tx 1981 Hz = Hold Tx Freq =
UTC dB DT Frec . = . [cuzer Moicq 1091
Bl Deen |,.-
- L) -
164830 -20 -1.4 908 ~ N e 3 Cuba | rx 1581z 2] ™ |cuzer moacg -15
161830:=16 0.7 1498 ~ et Report-15 % lcu261 MOICQ R-15
64830 —-16 -0.9 2073 ~ KClATW KASFOX EN43
Auto Seq Call 1st [T MAIrO RR TR

Fig. 5: How to change your decoding settings and
‘Enable AP’ in WSJT-X. Fig. 6: How a decoded
message using AP is presented in WSJT-X.

Fig. 7: How to switch TX timeslots in WSJT-X.

Conditions might just swing in your favour,
then they can decode your message.

This is another great reason to operate
away from the other station’s frequency;
you can continue calling them while they're
in a QSO, without you interrupting it and
you might end up possibly being worked
straight after.

| used to give up a bit too quickly, but
found that perseverance (especially with
DX stations) usually paid off.

6.Enable‘Deep’
and‘AP’Decoding

Without going into too much technical
detail here, your FT8 decoding will be more
sensitive if you set your WSJT-X decoding
settings to ‘Deep’and ‘Enable AP’, Figs. 5
and 6.

Deep decoding throws more of your
computer power at decoding the signal.
AP (a priori) uses heuristics and known
information to decode messages, which
otherwise wouldn't be decoded.

Deep decoding comes with a
performance penalty, your computer may
not decode all received signals before the
next time period starts. While using my old
shack laptop, | found this to be a problem
when decoding a busy 20m band, but after
upgrading | use it all the time now. You can
always drop back to ‘Normal’ decoding if
you notice this.

Enabling AP on the other hand can
introduce some unusual side effects with
the decoded message. If the callsign looks
funny, then it's probably incorrect. It easy
to see which messages had AP applied to
them. Use your brain here — if it looks funny
to you, then it's probably not right!

1.Can’tDecodeaStron
Signal? Lower your RF Gain
Sometimes you'll see a large signal on the
Waterfall, but WSJT-X can only occasionally
decode it, or at worst just cannot decode
any of the messages at all. The station

165145 1Ix 850 ~ CQ MOJCQ IOS) E
165215 TIx 850 ~ CQ M0OJCQ IOS1

o B

seems to be transmitting accurately
timed signals, but nothing shows up, how
strange!

I've noticed this occurring during strong
openings, especially during Sporadic-E
season on 6m, where strong signals of
10dB+ just won't decode.

I've found that simply turning down your
rig's RF Gain will allow the messages to
be decoded. A simple fix, but if you've not
used other data modes, you might not
think to do this!

8.ChangeFrequency

You may find that for whatever reason you
are not getting any responses to your CQ
calls. This could be down to a number of
factors, but it's always worth checking to
see if your chosen frequency is clear within
your chosen transmit timeslot.

If another station is transmitting on your
frequency or nearby during your transmit
timeslot, then other stations may not be
able to decode your messages in order to
even see your CQ messages.

Even if you still can't see anything else
when just receiving during your timeslot,
there could well be another station on the
same frequency, which your DX is seeing
but you're not.

I've found it worthwhile moving
frequencies. If you're not getting much
luck, it usually works.

9. ChangeTimeslots

If you've spent a while using one timeslot
(say ‘even TX'), then why not switch to
the other one, Fig. 7? This might net you a
whole new haul of stations to work.

For me this usually leads to an (initial)
increase in contacts and obviously allows
you to work stations not worked in your
other timeslot.  tend to keep switching
between these timeslots every 20 minutes
or so.

A word of warning here: make sure there

Halt Tx

are no timeslot conventions on your chosen
band. VHF bands have a convention where
your timeslot is chosen based on your
location, in order to prevent nearby stations
interfering with each other, when you're all
trying to receive distant and weak DX. Your
RF neighbours won't thank you for breaking
this convention.

10. Pay Attention toall
Received Messages

WSJT-X will decode all messages across
the 3kHz spectrum of the band you're using
(or less depending on your radio’s selected
filter). This can result in many decodes on a
busy band such as 20m.

I've spotted quite a lot of DX and then
subsequently worked them, without ever
seeing them call CQ! DX stations are often
overwhelmed by stations calling them, so
don't often need to call CQ.

By monitoring all messages (not just
highlighted CQ messages) in the left hand
‘Band Activity’ pane, you might just spot
some rare DX lurking. You might also
notice a number of other stations calling a
DX station during your receive timeslot. A
simple switch to the other timeslot and you
might just be able to decode and then work
them.

This has netted me a number of DX
stations | would have otherwise missed by
just paying attention to CQ messages only
(but if you are overwhelmed by the activity
being seen in the left-hand WSJT window,
you can opt to see only CQ messages,
which can also be helpful at times).

Summary

These are my top ten operating tips for FT8
using WSJT-X. They are all based on my
experience and hopefully there’'s something
you'll find useful. There's much to learn
about FT8 and the WSJT-X software, so I've
only covered operating ‘hacks’ I've found to
be of value. Have fun!

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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lan Dilworth G3WRT

practicalwireless@warnersgroup.co.uk Q “ art z c rvst al

tis useful to have a quartz crystal tes- @

ter suitable for all types of crystal. Itis o sc l llato r

also handy to have as a signal source.

This aperiodic (untuned) design is basi-
cally a Pierce feedback arrangement and is d T
areliable way of ascertaining the activity of an e S e r
acrystal and its operating frequency over a
wide frequency range. It has been testedon a . . . .
variety of crystals, mostly of series resonant Ian Dilworth G3WRT describes a circuit for
mode although it also operates in the paral- :
lel mode. It works on most other common teStlng CrySta]'S'
quartz cuts [2] [3]. Mounted crystals come in
all sorts of shapes and sizes as illustrated in
Fig. 1. Further details can be found in [4].

The basic design was published in 1968
[1]. I have added an interface to an activity
meter. It employs three RF bipolar transistors.

The crystal sockets | have collected by
visiting radio rallies over the years (as well
as many of the quartz crystals) and hopeful-
ly this will become possible again when the
current coronavirus crisis is over or simply
advertise for your wants using PW member
adverts. The circuitis shown in Fig. 3. There
are no critical construction constraints but it
is always good practice to keep RF connec-
tions as short as possible. Itis not necessary
to build in a metal box but some enclosure is
desirable for longevity as with all test equip-

ment' Fig‘ 2. 100pA meter is RS 304-239 ]

The circuit works from TMHz to 30MHz. ' * p— +ov
Some overtone crystals will oscillate at their ™ " s ®1oou 75

i i X1
;undamental frgquengy: All will show thelr —ﬂi T o reaensy I ey
egree of activity or willingness to oscillate. - 120k counter or in
It does not work on some glass-enclosed T ook BN - recoler U g@ d T output e 100kH2)
100kHz crystals in my possession. For these owt I — " A T
I have found the circuit shown in Fig. 4 to be 2 L i %]mk 6p Sk | ov
effective. Since these crystals have wired ver T L& FET is 2N3819 or equivalent <
T1, T2, & T3 are BF194, 2N2369

leads and are of low frequency, | use small ﬂ
crocodile clips to connect X1 in this case.

Many crystals are designed to oscillate in Components References
an overtone mode (multiples of their funda- + (All resistors 1/8watt or more) [1] Electronics design ‘Ideas for design’, Feb
mental mode). This circuit will tend to favour +VC1 60pF preset variable (yellow) 1st, 1968.
the latter but not always. It is a good idea to + All capacitors ceramic. [2] https://tinyurl.com/yj77ggul
monitor the oscillation frequency using a +T1-3 BF194, 2N2369 or equivalent. [3] https://tinyurl.com/yh23s167
counter or a receiver or better stilla spectrum ~ + 100microamp meter RS 304-239. [4] Typing into google ‘types of radio quartz
analyser. If the feedback is tuned tothe want-  + BNC chassis mounted socket. crystal holders’ reveals a vast collection.
ed overtone, then oscillation can be encour- * Diecast box. [5] Oscillator Design Handbook (Book) ed-
aged at that frequency. The basic purpose of * PP3 battery 9V, and connector (Amazon). ited by G.Breed K9AY, Cardiff Press, USA, first
this unit is to test whether the crystal is good. + Single pole switch. printed Oct 1990.
Fig. 1: Four common sizes of xtal sockets are used all connected in parallel and convenient for the small 10mA current drain. The hole for the partially
as can be seen in figure (1 and 2); this is just for illustration purposes. In visible yellow 60pF trimmer is easily accommodated because one side of it is
practice, of course, only one crystal is used at a time. | have no idea which grounded to the diecast box it is thus not critical in adjustment so long as the
one or more is commanding the drive level in the illustration since current grounded side are the moveable vanes. Fig. 3: Feedback between T1 and T2
indicates something is oscillating! Fig. 2: Construction. A single length of maintains oscillation and VC1 can be 60pF or so to allow a small adjustment in
tag strip (6 locations) was used to assemble the circuit and the meter driver frequency. The T3 10k preset is adjusted to indicate about 10 microamps with
T3 uses the meter connections for support. The yellow potentiometer is used no xtal. The base connections of the devices used are readily available on the
to adjust the bias on T3. The supply can be 7-9V. A PP3 battery is adequate web. Fig. 4: Low frequency <1MHz crystal oscillator.
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Radio
Round-up

ARISSHAM STATIONIN COLUMBUS MOD-
ULEONCEAGAIN OPERATIONAL: Some six
weeks after going silent following a spacewalk
thatinstalled new antenna cabling, the Amateur
Radio onthe International Space Station
(ARISS) stationinthe Columbus moduleis once
again operational. The Columbus station, which
typically uses the callsign NA1SS, is the primary
ARISS amateur radio station used for school
contacts and otheractivities. The problemarose
aftera27 January spacewalk replaced acoax
feedlineinstalled 11years ago with another built
by the European Space Agency (ESA) and Air-
bus. While the specific cause of the problem has
notyetbeen determined,a 13 March spacewalk
thatrestored the antenna cabling toits original
configuration provided the cure. The ARISS work
was undertaken by astronauts Mike Hopkins
KF5LJG and' Victor Glover KI5SBKC.

During the spacewalk, Hopkins swapped
outacable forthe Bartolomeo commercial
payload-handling platform thathad been
installed in series with the ARISS VHF-UHF
antennafeedline, returning the ARISS system to

its pre-January configuration. Hopkins raised a
question concerning a sharp bendinthe cable
near a connector, but no further adjustments
were possible.

On 14 March, ARISS was able to confirm the

operation’s success when Automatic Packet Re-

porting System (APRS) signals on 145.825MHz

were heardin California, Utah, and Idaho as

the ISS passed overhead. ARISS team member
Christy Hunter KB6LTY was able to digipeat
through NA1SS during the pass. With additional
confirmation from stations in South America
andthe Middle East, ARISS declared the radio
systemoperational again.

eptsoft Directory of Education,
Lifestyle and Leisure Suppliers

Sell online to half a million
Teachers, friends and
family with hobbies and
interests outside of school.

Through our membership of the British
Education Suppliers Association and LendED for
Home Schooling, connect to parents and
teachers in all UK educational establishments.

eptsoft publishes a Directory of Education,
Lifestyle and Leisure Suppliers into
educational establishments through membership
of British Education Suppliers Association,
Free Interactive Software & eTextbooks.

www.eptsoft.com
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NanoVNA 2.8” & H4 4" versions
Measure antenna SWR, impedance, TDR, fil- '3‘
ters etc frequency range 50khz to 1.5Ghz. |
Connect to PC & charge internal battery via g
USB. 2.8"” Order Code:ME-VNA -£49.95 or 4"
LCD touch screen ME-VNAH4 -£79.95 P&P £5

MMDVM Hotspot
DMR, DStar, C4FM, P25, NXDN Hotspot,
UHF antenna Raspberry Pi board, Black
metal case, ready to go. Includes USB card
adaptor and C/USB lead.
ME-MMDVM £79.95 P&P £5
Anytone ATD878UV+Bluetooth 2/70 DMR/FM,
bluetooth, APRS, roaming etc ME-ATD878UV+
£179.95

ATD578UVPRO + Bluetooth |
2/70 DMR/FM, bluetooth,
APRS, roaming,50w/45w
ME-ATD578UVPRO £319.95
868/878UV accessories 2100maH Li battery
£14.95, 3100maH Li battery £17.95, battery

' KT8900D 2/70 FM 25/20w 200 Mem
channels programming lead, DTMF
mic,mtg brackets, Great little unit.
ME-KT8900D £79.95

Colinears

ME270  2/70 3/5.5db gain 1.15m £39.95
ME64270 6/4/2/70 0/0/3/5.5db gain  1.15m £59.95
MEQBC 10/6/2/70 0/0/3/5.5db gain  1.15m £59.95

Baluns - 9:1, 4:1 or 1:1 All 500w 1-54Mhz £24.95 pap*
T: 07825549430 E: martin.stokes@hotmail.com

— mirfield-electronics.co.uk
@™ Chaos Cottage, Otley Road, Bingley, BD16 3AY PayPal
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HF Highlights

Steve Telenius-Lowe PJ4DX
teleniuslowe@gmail.com

t's now six months since the monthly

look at the Solar Flux Index (SFI)

and Sunspot Number (SN) was

introduced, so we can now have a
rolling six-month check on these data.
The figures shown in Table 1 for 11 March
are better than those of the previous two
months, but still not as good as those of
November and December last year. To
reiterate, these are just ‘snapshot’ figures
on a particular day in the month, the
intention being to see a long-term trend.

ChallengeYourself!

Towards the end of last year | felt there was
little new to work on the bands and that |
needed a new operating challenge to whet
my interest. Having been primarily an SSB
operator for almost half a century | solved
that issue by starting to operate on digital
modes for the first time. After working and
confirming over 300 DXCC entities using
SSB and CW, | started chasing DXCC enti-
ties from scratch all over again using FT8
and FT4.

But what if you are a dyed-in-the-wool
(say) CW operator with no intention of ever
using SSB or digital modes? There are still
plenty of ways you can challenge yourself
and reignite enthusiasm in your HF operat-
ing. In the March column | suggested that
you might like to try a ‘low-key’ contest but
I will be the first to admit that, althoughiit's
an aspect of HF operating that | enjoy, con-
testing is not everyone’s cup of tea.

I am a member of CDXC (The UK DX
Foundation), a club open to all with an in-
terestin HF/6m DX activity. The club or-
ganises three challenges each year, with
trophies, silver salvers and certificates
up for grabs. The first is the year-long ‘DX
Marathon’ in which you gain one point for
each DXCC entity worked on bands from
160m to 6m (with the exception of 60m)
during the course of the year. Each DXCC
entity needs only to be worked once (not
once per band).

The second is the ‘HF Challenge’, which
runs during the whole of September. The
principle is the same, but the only bands
used are 15, 12,10 and 6m. Finally, the ‘LF
Challenge’is on 160, 80 and 40m during the
month of March. In the case of the HF and
LF Challenges there are two sections: for
CW/Phone or ‘MGM'’ (Machine-Generated
Modes, i.e. FT8, RTTY etc). Naturally, you
can participate in the DX Marathon and the
LF or the HF Challenges simultaneously.

Participants upload their logs to Club

Challenging Times

Steve Telenius-Lowe PJ4DX invites readers to join
the CDXC Challenges in these challenging times.

Mar ‘21 Feb ‘21 Jan ‘21 Dec ‘20 Nov 20 Oct'20 Difference
SFI: 75 72 73 81 86 73 (+3)
SN: 11 0 0 11 27 26 *#11)

Table 1: Rolling six-month Solar Flux Index and Sunspot Numbers as of 11th of each month. The final
column shows the difference between March 11th and the previous month.

Log and ‘league tables’ are generated
which are available for viewing on the Club
Log website:

clublog.org/cdxc.php

I was lucky enough to win the CW/Phone
section of the LF Challenge in 2019 and
2020 (Fig. 1). Having only recently started
to operate on FT8, this year | decided to
take part in both the DX Marathon and the
LF Challenge using digital modes only. As
of this column’s deadline day, 11 March,

I have worked 170 DXCC entities on all
bands in the DX Marathon and 119 entities
since 1 March in the LF Challenge (and I'm
by no means at the top of either table).

Although the LF Challenge will be over by
the time this issue of PW is published, it's
not too late to start the DX Marathon. Look
back through your log and make a note of
all DXCC entities you have worked since 1
January. It should be perfectly possible to
catch up with those who started at the be-
ginning of the year. That's because there
has been almost no DXpedition activity, so
there have been few entities on the air that
won't be activated again before the end of
the year.

Anyone anywhere in the world can take
partinthe CDXC challenges, although the
prizes are only available to CDXC mem-
bers. You just need to upload your log to
Club Log on aregular basis during the pe-
riod of the challenge(s). More information
on CDXC is available from their website:
www.cdxc.org.uk

E = 'Ju.;a_-u-
PNTTET  M5DI
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Readers’News

It's always good to welcome another new
contributor to this column, so I'm pleased
to greet Dean Rugen M5DR from near
Ormskirk in Lancashire. Dean wrote “/ en-
joy chasing awards and | strive to gain them
using SSB... HF operating is mainly done
from the mobile. Even during the lockdown
restrictions | manage to getonaslama
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mobile AC engineer and spend a lot of time
travelling between jobs at various sites
across the north-west of England. My mo-
bile setup consists of an old T00W Alinco
DX-70 transceiver and a mobile whip an-
tenna for whichever band | choose to oper-
ate on.” Dean later sent a follow-up saying
“The month has been busy with Greek spe-
cial event stations celebrating the 200-year
anniversary of Greek independence. Having
worked all nine SX*A callsigns | achieved
the platinum diploma (Fig. 2). Also, another
raft of special calls with the SX200 prefix
are on air for another series of diplomas.
Along with the Greek stations | have also
gained a new diploma from the Fifth Ocean
Club, ‘Conquerors of the Polar Latitudes’.
DX-wise it's been pretty poor... It’s difficult
to break any pile-up with T00W and a small
whip on the van. | did manage a nice QSO
with Rami 4X6HU while sat in a lay-by on my
lunch break on 5 March.” Details of the two
Greek awards Dean mentioned are at:
sv2rck.gr/SX9_1A
sv2rck.gr/200YEARS

Victor Brand G3JNB opened his
February low-power CW log with NY2PO
on 17m, TATPB on 20m, RA98AE Asiatic
Russia (almost 3000m/4800km) on 30m
and YT76TESLA on 40m. He said: “The
Boulder ‘A’ index ‘yo-yoed’ between 2 and
21 with the bands sluggish and contesters
really struggling. But on the 10th, 9K2HS
kindly persevered until he copied my full
call on 40m while the pile-up stood by. Next
morning, | could clearly copy FK8IK New
Caledonia on 20m. But by mid-month, poor
band occupancy and those missing sun-
spots gave us lacklustre conditions for
HF CW DX. Towards the close of February,
the SFl rose to 81 and non-contest activity
picked up. On 40m CW at 2130UTC I no-
ticed AA3B running with the EU. My calls
elicited just the odd ‘G3?". Nudging the VFO
to change my note in his phones, | eventu-
ally broke through the pile-up and Bud came
back with ‘G3JNB hi Victor 229’ Next night,
same time same band, | sat listening to a
strong LUTAW/D who had a pipeline to JA;
his was the first South American station |
had heard for months and, similarly, on the
28th a lonely HI3Y Dominican Republic was
heard CQing with no takers. Yes, things are
slowly improving and, as Sherlock Holmes
was prone to exclaim ‘The game’s afoot
Watson'. Definitely”.

Kevin Hewitt ZB2Gl reports that
“Gibraltar eased lockdown restrictions on
1 February, [although] the 2200 to 0600
curfew remains in force... | walked up the
Rock (Fig. 3) on the 2nd and operated
portable on 15m SSB. The log included 50+

European stations. 10m FT8 opened briefly
on the 16th and 20th. | was pleased to work
Tim GW4VXE on 40m, we usually only work
each other on 6m or satellite.”

Etienne Vrebos 0S8D made about 300
QSO0s during the month, including about
60 with North America in the ARRL DX SSB
contest at the beginning of March. He uses
an Icom IC-7851 transceiver to a Hexbeam
and HyEndFed wire on 40m in his wooded
garden, Fig. 4, near Brussels Airport.
Etienne lamented the limited number
of ‘special’ stations to work recently, a
situation that we all hope will be remedied
when it becomes possible to organise
DXpeditions once again.

Tony Usher G4HZW thought that “Ten
metres has been disappointing again with
a couple of openings to the south but none
of the DX that we were anticipating a couple
of months ago. If it's anything like previous
cycles, it'll happen all of a sudden and one
evening the band will be full of Ws running
10W to dipoles!”

Reg Williams GOOOF reports that
“Conditions not too good on the bands,
so concentration was aimed at FT8
mode, which usually produces a few new
countries. 30m early morning around
sunrise produced the usual mix of JA
stations and the occasional VK. Always
comforting to know that my signal is being
received and responded to, although it
does not always happen that way, due to
propagation and seasonal conditions...
There have been quite a number of contests
during the month. | took a very casual part
in two of them, both being on the same
day, the Eurasia SSB and EUDX SSB. There
was one hour between the Eurasia contest

HF Highlights

Fig. 1: Silver salver for winning the 2019 CDXC
LF Challenge using SSB and CW modes.

Fig. 2: The 200 years of Greek independence
award issued to Dean M5DR for contacts with
special event stations in all nine call districts of
Greece. Fig. 3: Spectacular sunset from the top
of the rock of Gibraltar from where ZB2GI/P was
operating. Fig. 4: Station inspection: a family of
peacocks check out the antennas at the 0S8D
station. Fig. 4: The venerable G4MM callsign has
been revived as GW4MM by Tim GW4VXE.

finishing and EUDX starting. No great score
in either but it made a change to work in
phone mode.

“Now that we are moving into Cycle 25
I want to get the best out of my station
setup, in particular the important part, the
antenna. Although I had tuned the Hustler
6BTV last year | could improve on that. |
now have a RigExpert antenna analyser. |
did manage to retune the antenna easily.

It will come in useful for all my homebrew
antenna projects plus all the other features
it provides.”

Owen Williams GOPHY wrote “All the DX
activity this month was during the phone
ARRL DX contest last weekend. Although
it's not intercontinental DX | had my best
topband contact during the CQ 160m Phone
contest at the end of February. | had made
a quarter-wave inverted-L for topband to
take part in the Shefford club net and |
was lucky to get a signal to Hitchin. For the
CQ contest I managed to get the vertical
leg of the antenna a little bit higher than
usual but the horizontal part was doubled
back on itself in a V shape. | could hear
plenty of stations in mainland Europe but
failed to work them. | was very surprised
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HF Highlights

when EI6JK in County Roscommon came
back to me when | answered his CQ call”.
Owen turned down the power level to
make some contacts in the ARRL DX SSB
contest. “With T0W I managed contacts
with stations in New England states plus
Prince Edward Island and Ontario. The best
DX at 10W was with N6AR near Orlando,
Florida. All these contacts were on 14MHz.
I'll be joining Victor G3JNB as a dedicated
QRPer soon! Turning the power back up |
managed contacts with Arizona, Colorado
and Montana.

“I've managed to get three ropes up
into our trimmed Ash tree using fishing
poles and weight to get a fishing line over
branches and then hauling ropes up. The
14MHz dipole is now slightly higher and
I should be able to get an antenna up for
3.5MHz.”

Our World of VHF columnist Tim Kirby
GWA4VXE has also been spending some
time on the lower bands: “I've been playing
a bit during the CWops CWT sessions on
a Wednesday and what has been interest-
ing has been the North American stations
worked during the T900UTC session on
40m. It's quite early in the afternoon there,
so fun to be able to work VE3EJ, W1WEF,
K4RUM and some others. You have to listen
through the Europeans, of course, but the
signals are good...

“The other exciting news is that |
have a ‘new’ club callsign to play with,
GW4MM. | knew Jack G4MM when | lived
in Cheltenham in the 1980s and remem-
ber some nice 2m FM QSOs. However,
John G4PDQ knew Jack well through work
and, to cut a long story short, Jack left
John the G4MM callsign when Jack died.
Unfortunately, John is not so active in
amateur radio anymore, so | rather cheek-
ily asked him if he would mind me using
the G4MM callsign and he very generously
agreed to transfer the callsign to me. I'm
mostly using the shorter callsign on CW -
there’s no advantage in a short callsign on
digital modes, after all! Jack G4MM had an
interesting story, having been a Voluntary
Interceptor during WWII. It's really nice to
be able to put the callsign on the air and I've
already had some lovely QSOs with peo-
ple who remember Jack from 1948 and
operated from his shack and so on! Rather
wonderfully, | have some of Jack’s pre- and
post-war logs, which are fascinating to look
through, as well as some of his QSL cards
(Fig. 5).”

Around the Bands
Kevin ZB2GlI (and as ZB2Gl/P from
the top of the Rock) worked: 5SMHz

SSB: EA9IB. 5SMHz FT8: CUBNS, TAOS,
WING. 7MHz FT8: K8JH, KR4V, NTNK,
N6PAT, OD5ZF, W2MKM, W7DO0. 7MHz
FT4: EABOM, K1SM, KA2R. 10MHz

FT8: CS8ABF, KB2SSE, NOFW, NAMEC,
PY2KNK, VETANU, WV8DX. 14MHz

SSB: K1GHC, KD4LT, WB8FSV. 14MHz
FT4:ZA/IN3PPH. 18MHz SSB: AA8UK,
AC3GM, KOBCC, K1RH, K2GRG, K5YDR,
KC6IEH, KC7DC, N3TKE, NP2T, VE3MZD,
VO1CAL, WZ5TAZ. 21MHz SSB: 5B4AAB,
EA8UN, OZ30EU. 21MHz FT8: K8EIJ,
KOHB, KC3ACQ, KK4PH, N2HYG, NUITS,
NX7U, W5WZ, W6SA. 28MHz FT8: 4X1RU,
KP4JRS, OA4Al, OD5KU, PU4JLV, PUSBOY,
PY2TTE.

Etienne OS8D: 14MHz SSB: FG5GP,
FM4SA, UNBLWZ, VK300D, VK3LPG,
VK4KA, YCOKQB.18MHz SSB: CO8LY,
FK4QX. 21MHz SSB: CX5UA, CX8DS,
FY5KE.

Tony G4HZW: 7MHz FT8: HI8JSG.
7MHz FT4: EA8TL, K1SM, KK3Q, OY1R,
PZ5RA, VE9HF, VO1AW, VP2ETE, WAMRJ,

WA1TRIW. 28MHz FT8: 3B8CW, 4X1T],
FR400, ZS4JAN.

Reg GOOOF: 7MHz FT8: ROYW, YD1FRU,
YV5DRN. 10MHz FT8: 4S6NCH, C31MF,
HK6JCF, JASBEN, JX2US, OA9DVK, VK3BY.

Owen GOPHY: 1.8MHz SSB: EI6JK.
7MHz SSB: K1RX, K4ZW, VY2ZM, W3LPL,
WA2CP. 14MHz SSB: K1TTT, K9RV, KV0Q,
N6AR,N7DD, ND7K, VY2ZM, WWALL,
XL3A.

Tim GW4VXE: 3.5MHz CW: 7X4AN.
3.5MHz FT8: V31MA, WP4SD. 7MHz FT8:
7Z1AL. 1T0MHz FT8: 9Y4DG, CO5HCM,
CO7JP, HP2AT, J69DS, YB1RKT. 18MHz
FT8: 5B4AAB, ZA/IK2RLM.

Signing Off

Thanks to all contributors. Please send

all input for this column to teleniuslowe@
gmail.com by the 11th of each month.
Photographs of your shack, antennas,

or other activity would be particularly
welcome. For the July issue the deadline is
11 May. 73, Steve PJ4DX.
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Mike Richards GAWNC
practicalwireless@warnersgroup.co.uk

he Q65 mode is still very new

and most of the European activ-

ity seems to be on the 6m band

around 50.306MHz. Animportant
feature of this mode is its ability to achieve
long-distance communications on 50MHz
when the band is closed to most propa-
gation modes. During testing, Joe Taylor
K1JT and Steven Franke K9AN were able to
achieve successful contacts over a 1,100km
path on most days over a six-month pe-
riod. They were using Q65-30A with 300W
of transmit power on 50MHz. The propaga-
tion mode for their contacts was ionospher-
ic scatter, which is available all the time, but
is best around midday and in the summer
months. It's clear that Q65 has the potential
to keep the 50MHz band open for much of
the year.

Before | go on to detail the WSJT-X
setup for Q65, | ought to mention WSJT-X
Configurations. This is an extremely useful,
but often overlooked, feature of WSJT-X.
Those who have spent some time using
WSJT-X will know that, for the best results,
you must tweak a few of the settings for
each mode. Sometimes this is just altering
the Wide Graph display, but often there are
other areas such as the colour coding of
message types and tick boxes to select.
Once you've customised WSJT-X to your
preference, many are loath to switch to
another mode, such as Q65, where further
adjustments are required. The solution is
to make use of WSJT-X Configurations.
Each Configuration carries all the WSJT-X
settings, so every tick box, slider setting,
and option is saved. You can have as many
different Configurations as you like, and
an experienced operator is likely to use
separate Configurations for each mode.
The Configurations are saved in the main
WSJT-X.ini file that Windows users will
find in C:/Users/username/AppData/
Local/WSJT-X/ . Those already using
Configurations, should make sure this
fileisincluded in their regular backups.
Alternatively, you can periodically make a
manual copy of the file.

For those new to WSJT-X Configurations,
here's a step-by-step guide to create your
firstone:

« Start with WSJT-X running and set up as
you would normally use it, i.e. for regular FT8
contacts.

+ Go to the Configuration menu and select
Default - Clone. That will create an exact
copy of your current setup called Default-
Copy.

Operating 065

Mike Richards GAWNC takes a look at the new Q65
mode i WiSJT-X and has been trying out his RX888 MKIL
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Fig. 1: WSJT-X shown set up for Q65.

Fig. 2: The new MKkIl RX888.

Fig. 3: The RX888 Mkll PCB.

Fig. 4: SMA socket modification.

Fig. 5: RX888 Mkl external clock connections.
Fig. 6: FT8 segment of 7MHz band, zoomed from
32MHz bandwidth.

+ Go to the Configuration menu again but
choose Default-Copy followed by Rename.
This will open a dialogue box where you can
enter a name for your saved setting, so call
it FT8 or whatever you like. That's it, you've
created your first Configuration!

To select and use a Configuration,
go to the Configuration menu, choose a
Configuration and select Switch To. This
will restart WSJT-X and load the selected
configuration. Once you've done it, you'll

wonder why you hadn’t tried Configurations
before!

To help get started on Q65, the WSJT-X
test team have made several test recordings
of Q65 signals that are available to
download from here:

https://tinyurl.com/yjk8ed64
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Here's a run-through of the adjustments
you need to make to play the recordings and
operate Q65.

File menu - Settings - General:

Tick - Enable VHF and submode features
Tick - Decode after EME delay

Untick - Single decode

Decode menu:

Tick - Fast

Tick - Enable averaging

Tick - Auto Clear Avg after decode

Wide Graph:
Bins/Pixel 4
Start 400Hz
N Avg 5
Scope
Q65_Sync
Spec 50%

The Q65 sync mode activates an orange
sync curve that you can see at the bottom of
the Wide Graph, Fig. 1. This provides an ex-
tremely sensitive indication of the presence
of a Q65 sync tone. As with other WSJT-X
decoding modes, the decoder processes
the selected signal, before moving on to
process any other Q65 signals in the pass-
band. As a further aid to Q65 operation, the
WSJT-X team have produced a comprehen-
sive Quick Start Guide that you can find here:
https://tinyurl.com/y4a8jyn3

The problem | see now is that many ama-
teurs seem to be listening and not transmit-
ting, so we need to get some signals in the
air to bring the mode to life. As you will recall
from last month’s column, Q65 has several
sub-modes, but the one favoured by the test
team for 50MHz ionospheric scatter con-
tacts was Q65-30A. That translates to a 30
second Tx/Rx period with tone spacings
of 3.33Hz and a bandwidth of 217Hz. I've
shown the mode configuration controls in
Fig. 1. If you don't have high power available
on 50MHz, Q65 can still work for you, but
I suggest you change to Q65-120E as this
extends the Tx/Rx cycle to two minutes in a
wider bandwidth. This improves the decod-
ing sensitivity so that your weaker signal can
get through.

I shall be tuning up my Butternut vertical
this weekend as | know it works well on the
50MHz band. Once it’s set up I'll be putting
out regular CQ calls, so do keep a lookout
for me.

SDR#Update

The popular SDR# software has just un-
dergone a significant under-the-bonnet up-
grade. | say that because the main change

Snm
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1. Socket set back from PCB edge
2. SMA nut used as a spacer

has been to upgrade to the new Microsoft
Net.5 framework.

RX888 MKII - On test

My RX888 MkII arrived a few weeks ago
so I've had some time to put it through its
paces. As you can see from Fig. 2, it looks
identical to the original version, but there are
important changes under the bonnet. These
include the addition of a programmable
gain amplifier, variable attenuator, and a
better reference oscillator. The gain and
attenuation adjustments were very welcome
as they give the operator fine control of the
input level to the ADC so that overload can
be avoided. The first job for me was to take
it apart so | could have a closer a look at
what's changed. I've shown a photo of the
new PCBiin Fig. 3.

As with the previous model, the RX88
MkIl comes in a smart black finished metal
enclosure with large heatsinks on the top
and sides. However, the paint finish acts
as an excellent insulator, so there was no
electrical contact between the ground of
the PCB and the enclosure. The solution is
to remove the two end panels and clean-up
the mating surfaces with some sandpaper,
emery cloth or similar. The Mkll has the
same SMA mounting problem as the original
board, with the SMA antenna sockets set

L ]
Ei!?‘"m@
E
=1

1. Clock Selector
2. 27MHz external clock input

slightly too far away from the edge of the
PCB. This puts excessive strain on the PCB
if you tighten up the SMA retaining nuts.
The simple solution is the use a spare SMA
nut on each of SMA sockets and screw
this right up to the plug body, soitactsas a
spacer, Fig. 4. This simple fix makes it safe
to fully tighten the main SMA fixing nuts to
the panel.

One of the other significant Mkll additions
is the facility to connect an external clock
source. I've shown a close-up of the PCB in
Fig. 5, so you can better see this area. Near
the centre of the board is a new miniature
U.FL socket along with a pair of link pins.
The link pins are used to switch between
internal and external reference clocks. You
can either remove the link to enable the
external clock or insert it to return to the
internal clock. As the switch pins don't carry
the oscillator signal, you should be able to
wire these pins to a small switch mounted
on the rear panel so you can switch between
clock sources.

The tiny U.FL socket is used to connect
the external clock source. The best way to
utilise this socket is to buy a ready-made
short U.FL female plug to female SMA lead;
these are available for less than £5 from RS
Components. The U.FL sockets are tricky
to use, but providing you line-up the plug
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correctly, it should positively click into the
socket.

The external clock needs to be 27MHz
and around 200-300mV pk-pk. If supplying
the external clock from a CMOS compat-
ible output such as the Leo Bodenar GPS
disciplined oscillator, the direct output set
to the 8mA drive strength worked well in my
case. Still on the subject of clocks, the inter-
nal clock of the RX888 Mkl has improved
and mine was accurate to within 22Hz at
9.996MHz (equivalent to 2.2ppm) and the
drift was very low. The absolute error is easi-
ly corrected in the SDR so | don't think there’s
any need to change to a GPS-based clock
unless you're running specialist software
that demands extremely tight timing.

On-air testing was done with a Wellbrook
ALA1530 loop and my Butternut HF9V verti-
cal antenna. Although HDSDR with the latest
ExtlO.dll can show the full 64MHz bandwidth
(128MHz sampling) of the RX888, | used
SDR-Console for most of my testing, main-
ly because it's a more powerful interface.
The combination of the RX888 Mkll and
SDR-Console makes animmensely power-
ful combination with superb visibility of the
0-32MHz spectrum and possibly 0-64MHz
in a later version. The full spectrum visibil-

ity was useful for spotting activity and band
openings. When combined with the amazing
zoom control, you can move from viewing
32MHz to 3kHz wide with a single slider.
InFig. 6, I've shown a spectrum display of
the FT8 segment of the 7MHz band, which
has been zoomed from a 32MHz bandwidth!
This is impressive and a great example of
the flexibility offered by software defined
radio. To coach the best performance from
the RX888 MKII, you just need to manage the
RF attenuator and PGA (Programmable Gain

Amplifier) to protect the ADC from overload.
Everything else is done in software!

There has understandably, been a bit of
arun onthe RX888 Mk II, but they should
be back in stock very soon. To operate the
RX888 Mkl at the 128MHz sample rate, you
will need to use a fast PC with up-to-date
USB3 drivers because handling all that 16-bit
datarequires a lot of processing power. I'm
currently using a PC based on ani5-4690K
processor and that is able to handle the high
data rates without any problems.

v
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Doing it by Design

Eric Edwards GW8LJJ
ericgw8ljj@outlook.com

s the heading suggests, this

is areceiver built using all

transistors. Itis a ‘fun’ receiver

s opposed to a serious

communications type. Nevertheless,
good performance is obtained. Some
transistors are bipolar and others are Field
Effect (FET). There are no surface mount
components other than the ‘capstan’ dual-
gate MOSFET. Itis very difficult to find a
‘standard’ fitting dual-gate MOSFET such
as the once popular 40673. If these are
available, they will be expensive and that's
assuming they are genuine parts! The dual-
gate MOSFET used in this project is readily
available and easy to fit (see Fig. 1). | have
kept to the same transistor types where
possible (2N3904 for the NPN types).

BacktoBasics

There are many ways to receive radio
signals and they differ in the way the off-
air signals are amplified, or notin the

case of a ‘crystal set’. The humble crystal
set receives the signals that it is tuned

to and they are then ‘detected’ to resolve
the amplitude modulated (AM) station’s
voice or music. The ‘straight set’ uses
stages that amplify the received signals

at the frequency that it is tuned to and the
amplifier stages are before and after the
detector. The ‘rectified’ (recovered) audio is
sent straight to the audio stage without any
frequency conversions.

The Superhet

The term Superhet has been abbreviated
from supersonic heterodyne and it

can be seenthat it is a combination of
stages. The term ‘supersonic’is an old
word for ultrasonic (above audio) while
heterodyning simply means mixing

and in this context means that the two
signals, the RF off-air and a local oscillator
(LO), produce a mixed signal above the
audio range and normally below the

radio frequency range. In this design

the heterodyned signal is 455kHz. As

the superhet progressed from the early
designs, higher IFs were used to reduce
the image signals. Common IFs are 9MHz
and 10.7MHz and to be pedantic, can this
be called a superhet in the true meaning of
the word considering it means producing a
difference frequency (IF) in the ultrasonic
range? However, the term is accepted and
even for double and triple superhets where
several different frequencies are used for
the IFs.

All Transistor AM -

All Transistor

B Superhet Receiver

Tunable VFO
and Input Filter

Superhet

Eric Edwards GWB8LJJ has a design for ‘fun’ receiver

that can be built quite easily.

Local Oscillator

As with all LC (inductance/capacitance) os-
cillators there is a certain amount of drift be-
cause of heat produced when current flows
though components. In this design it is kept
to an acceptable minimum by using an FET
as the active device and polystyrene capaci-
tors, with several in parallel, as the passive
components. Some of you may remember
these as SUFLEX capacitors. The varicap
(variable capacitance) tuning diodes are

supplied from a zener stabilised voltage (ex-
ceptin the MW module) as well to help with
minimising drift. During prototyping and in-
deed as | am writing this, | am listening to an
SSB QSO0 on 80m and it remains reasonably
stable all the way through the received QSO.
After a few minutes ‘warm up’ it is stable

as long as there are no ambient tempera-
ture changes. AM reception does not nor-
mally suffer from this because of the wider
modulation bandwidth and it mainly applies
to SSB and CW signals, which are very nar-
row and also need the carrier reinserted at
the ‘correct’ frequency for good reception.
Using two or more polystyrene capacitors
in parallel in the oscillator circuit helps to
reduce drift as one capacitor may slowly in-
crease in capacitance whereas the others
may drift low.

High or Low

Using 455kHz as the IF, the image frequency
is 910kHz away from the wanted signal,

Fig. 2. This means an off-air signal 455kHz
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Doing it by Design

910kHz

+ 455kHz

- 455kHz

Fig. 1: The dual-gate MOSFET in situ.

Fig. 2: Wanted and image frequencies 455kHz
either side of the LO. Fig. 3: The MW module.

Fig. 4: Alternative ten-turn potentiometer.

Fig. 5: Angle pins to locate the ten-turn
potentiometer. Fig. 6: Circuit of 80m module. Fig.
7: Circuit of 160m module. Fig. 8: Circuit of MW
module. Fig. 9: Main circuit. Fig. 10: 80m PCB.
Fig. 11: 160m PCB. Fig. 12: MW PCB.

Fig. 13: Main PCB.

higher or lower than the LO will produce

a signal that can be heard because both
will produce an IF of 455kHz. It can be
seen that a signal 910kHz away (in the
opposite direction of the wanted) will also
produce a signal that can be heard.

Using a low-side LO on 80m and a high-
side LO on 160m places the image in
relatively quiet parts of the spectrum. The
image frequency for 3500kHz is 2590kHz
and the image frequency for 1800kHz is
2710kHz. Compare that with a low-side
LO on 160m, which would produce an
image frequency in the MW broadcast
band: 1800kHz minus 910kHz is 890kHz.
Ahigh side LO is also used for the MW
band module. The bandpass filter (BPF)
should remove or greatly attenuate any
signals outside the wanted frequencies.

This low IF presents problems if a higher
frequency band such as 40m is wanted.
Consider the image frequency when using
say, 7200kHz. The image 910kHz above will
be 8110kHz and below it is 6290kHz. This
could result in strong continental broadcast
stations breaking through.

Let’sExplain that Again
Image signals are those that can also get
through to the IF stage. A signal away from
the LO in either direction will produce the IF
frequency, Fig. 2.

Normally this can be filtered with a tuned
circuit (BPF) to only receive the wanted
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signal. If the wanted signal is above the
LO, a BPF will be tuned so that only those
above the LO will get through and the
signal with the same frequency distance
away (455kHz in our case) from the LO in
the opposite direct will be rejected by the
BPF.

To check what frequency bands can be
used with a selected IF, apply the ‘twice
frequency’ rule.

With an IF of 455kHz this will be 910kHz
away in the opposite direction from the
wanted frequencies. With an IF of 9MHz
the image frequency will be (twice 9MHz)
18MHz away from the wanted frequency.
It can be seen that much higher bands
can be used with a higher IF without the
danger of image frequencies being heard
atthe sametime.

Plug-InFrontEnd
The RF BPF and the LO are on their own PCB
and this is made for one band, which I will
refer to as MODULES. There are three bands
available, 80m, 160m and MW (Fig. 3 shows
the MW module). The BPF and LO are
tracked on the 80m and 160m modules but
the MW module has a fixed BPF. The tuning
is done with either a standard single turn po-
tentiometer or using a ten-turn potentiom-
eter, Fig. 4. This can be a 10kQ linear single-
turn type with a slow-motion drive or other
gearing or a ten-turn potentiometer can be
fitted. A single-turn potentiometer with PCB
pins can be plugged directly into the PCB
but if a ten-turn pot is used, angle pins can
be connected, Fig. 5.

The reason for plug-in single-band mod-
ules is to reduce complications in band

switching and also allows other VFOs/BPFs
to be used. This also provides the main
board (mixer through audio output) to be
used as a second IF in a double superhet
design and also as a test unit for LO and
BPF experiments.

80m Module

The circuit for the 80m module can be seen
inFig. 6. All three modules are basically the
same but there are some differences with
the varicap tuning arrangements and band-
pass filters. All three have a set of pins (4 x
Dual) that is used to place either one of the
secondary winding pins of the oscillator
transformer to ground. This can be seen on
the circuit - they are to the left of 45uH os-
cillator transformer. Links are placed to put
to ground (right-hand set of links) one end
of the coil and to place the 8.2nF capacitor
and 680Q resistor on the other end of the
coil with the left-hand set of links. The links
are placed vertically using the linking tabs
as used on PC mother boards. There are
differences in which the transformer wind-
ings are oriented on the former, which will
alter the phase relationship between the
primary and secondary windings. | have had
this even with the same part numbers on
the transformers and from the same sup-
plier. The windings in the wrong phase will
disable the oscillator so it has to be correct.
The links make it simple to change.

The antenna is connected to the 5.3uH
transformer, which is the BPF tuned by
the series connected varicaps. The tuning
range is 3500kHz to 3800kHz and two vari-
caps in series are used because it makes
the tuning linear (the voltage is connected
to the two and this changes the capaci-
tance of both at the same rate). This is bet-
ter than having a fixed capacitor and one
varicap because the circuit does not need
abig DC blocking capacitor. The tuning of
the BPF is ‘tracked’ with the VFO tuning be-
cause it is connected to the same poten-
tiometer. The VFQ is very simple and re-
lies on the feedback from the transformer
windings. It must be in the same phase as
explained, using the set of links. There are
two fixed capacitors (22pF each) used as
the tuning in conjunction with the varicaps.
They are used to set the band frequency,
along with the transformer core setting,
and the varicaps are used as bandspread.
The two capacitors are polystyrene types
because they offer the best frequency sta-
bility from those that have been tried. All
capacitors change value with tempera-
ture changes and two are used to mini-
mise this as they both have different drift
factors so it is possible for one to compen-
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sate for the other, keeping the frequency
drift to a minimum. A polystyrene capaci-
tor (8.2nF) is also used as the feedback
capacitor on the source of the BF256
Junction FET. The zener diodes at both
ends of the tuning control are used to set
the band edges.

160m Module

The circuit for the 160m module appears
atFig. 7. This is very similar to the 80m
module, the difference being the trans-
formers used for the BPF and the VFO.
The BPF uses a 45pH transformer, the
VFOQ is a 90uH transformer and the tun-
ing range of this module is 1800kHz to
2000kHz. The BPF also has a polystyrene
capacitor (22pF) connected across the
secondary of the 45uH transformer. The
VFO has an extra polystyrene capacitor
fitted across the pair of 22pF capacitors.
The 6.2V zener diode on the 80m mod-
ule has been replaced with a 3.1V zener
diode on this module. Otherwise, it is the
same as the 80m module.

MW Module

The circuit for the Medium Wave module
is shown at Fig. 8. This one has a differ-
ent BPF to the others because there is a
set bandwidth with the tuning covering
the band 1.2MHz to 1.4MHz although this
can be shift adjusted either side. Itis a
conventional circuit using a pair of 45uH
transformers. The VFO is tuned with the
pair of varicaps but there are no zener di-
odes connected to the tuning control be-
cause of the bandwidth required for the
tuning. One end of the control is taken to
ground and the other end to the 12V via
a1000Q resistor decoupled by the 22F
electrolytic capacitor. Three 22pF polysty-
rene capacitors are connected across the
90uH VFO coil (transformer).

The Main Circuit

The main circuit is shown at Fig. 9. The
input to the circuit is at the gates of the
dual-gate MOSFET, which is a mixer. This
receives the VFO on Gate one and the
BFO on Gate two. The output from the
MOSFET is connected to the first IF trans-
former and is colour—coded yellow to dis-
tinguish it from the second IF transformer,
which is colour—coded black. The differ-
ence being that the secondary windings
have different inductance values. The
second one needs a higher inductance
for the correct impedance for the diode.
The output from the first IF transformer

is connected to a 455kHz 6-element filter
type LT455HTW and has a +3kHz band-
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width at 60dB, which is not perfect for re-
solving SSB signals but is acceptable. The
output from the filter is amplified by the sec-
ond IF stage.

AGC

The AGC works well and measured with

a Marconi model 2032 calibrated signal
source produced the readings when mea-
sured at the IF output (Diode Anode) with

a Hitachi 200MHz scope as in Table 1. It is
derived from the OA91 germanium diode
connected to the secondary of the second
IF transformer. The rectified voltage is fed
back to the first IF amplifier via the 10kQ
and 8.2kQ resistors and decoupled with the
10nF and 4.7pF capacitors. There is a 4.7kQ
resistor connected from the OA91 anode to
ground and is for the diode’s bias voltage to

allow it to conduct.

BFO and Long-Tailed Pair

The BFO (Beat Frequency oscillator), which
is the forerunner of CIO (Carrier Insertion
Oscillator), is fixed with a 455kHz ceramic
resonator after setting for LSB reception by
the 70pF trimmer capacitor. It uses a com-
monly available ceramic resonator as used
in some remote controls. The circuit is sim-
ple but works well. The output is connect-
ed to a long-tailed pair, which is a common
name for this type of differential amplifier.

Both ‘sides’ of the amplifier are the same
and the circuit produces a difference (in fre-
quency) output from the two input frequen-
cies.

The one side receives the SSB signal
and the other has a BFO input, which is
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adjusted to produce an output in the audio
range. This is the same principle as the

IF stage where the received off-air signal
is heterodyned (mixed) with the VFO

to produce a difference (intermediate)
frequency at its output.

ARudio Stage

The output of the product detector, along
with the recovered AM audio, is connected
to a set of relay contacts and is switched to
the audio stage, which is a complementary
pair of transistors (2N3906 and 2N3904)
that are PNP and NPN types and is driven
by another 2N3904. The two diodes are for
the bias for the complementary pair and the
outputs from the emitters are connected
to 4.7Q resistors for matching to an 8Q
speaker. There is plenty of audio for the
neighbours to hear as well.

The MainPCB

The main PCBiis a single-sided FR4 type and
has a ground plane on the copper track side.
The inputs from the LO and BPF are with
SMA sockets.

These can, of course, be omitted and the
outputs from the modules can be soldered
directly onto the PCB. | find SMA sockets
very convenient and low cost. The mixer
is a capstan type BF980 and is mounted in

IFT4

YELLOW

2N3504
4 g
2N3804

AM SSB

the 4.5mm hole so that the top of the FET
is satin the hole (see Fig. 1 again). Note
the underside is at the track side. The long
lead (Drain) is soldered to the long track so
that the orientation is correct. The first IF
transformer is coded with a yellow plastic
core sleeve and the second IF transformer
has a black sleeve.

The ceramic resonator is at the bottom
left of the PCB and the frequency is adjusted
with 70pF trimmer to resolve SSB stations.
The convention for 80m and 160m is that
lower sideband (LSB) is used so once set
it will be suitable for SSB stations on both
bands.

The audio output stage drives an 8Q
speaker with good volume and a 6Q and
16Q speakers were tried with similar
performance. The four PCBs are shown (at
reduced scale) as Figs. 10 through 13. Drop
the author a line for full-scale drawings.

Setting Up

Not a lot is needed to set this up as the IF’s
transformer cores are more or less at their
best setting but can be peaked if needed
when receiving off-air signals.

The frequency band edges can be set
with a signal generator or with a comparison
signal from another receiver. The BPFs
can be finally adjusted when receiving an

42N3904

IF FILTER

£2N3904
2N3306

VOLUME

dBm Voltage level ‘S’ reading Output Voltage
-97 3.2pV 5 98mV
-87 13pv 7 100mV
-73 50pv 9 150mV
-53 500pV 9+20 220mV
-38 5mV 9+40 250mV

Table 1: Voltages from AGC circuit.

off-air signal by adjusting the coil at both
ends of the bands. Tune to a signal at the
bottom end of the band and adjust the BPF
transformer iron dust core with an insulated
trimming tool for the strongest signal. Tune
to the top end of the band and adjust the
core again for the strongest signal. Repeat
both operations until the signal is strongest
all across the band.

Isthere a Kit?

As with all my articles | offer a picking list.
You can choose what you don't already
have. | supply the parts on the list at the
cost that | paid at the time. No profit and on
a cost recovery basis.
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Notes from a Small Station

Are We Nearly There Yet?

Joe Chester M1 MWD continues his quest for the ultimate rig but at the right price.

Joe Chester MTMWD
mTmwd@gmx.com

o, are we Nearly There Yet? Yes,

we are. But do you just want the

answer, or would you like to hear the

reasoning? And yes, it's probably
about money, shed loads of it! Well not
really but, as | explained last time, it's about
spending it wisely. Last time, | left you with
my decision to buy another transceiver.
The specification was a bit raw — lots of
antenna sockets, and associated T/R
switching, SDR technology, and a receiver
high on the Sherwood table. You would
think that this is enough but, of course, it's
not!

Look at that Sherwood receiver
performance table. From the top down its
FTdx101D, then Flex 6700, followed by
FTdx10, K3S (no longer available, except
used), K3 (like the K3S, no longer available
new), IC-7851 (wow - dual spectrum
scopes!), TS-890S, KX3 (I have one of
these), ANAN 700DFLE (a true ‘black box’),
and FTdx5000D - that's just the top 10. For
reference, my IC-7300 sits in 21st place,
two places behind the IC-7610. But what
does this actually mean - not in theoretical
terms, but practically? The trivial answer is
to buy the one on the top of the list, but it's
not that simple.

Rob Sherwood NCOB has bench tested
almost every transceiver available on the
market over many years (see website
below). He has also written extensively
about how he does these tests, and on
the problems modern communications
receivers have, including, for example, the
simultaneous handling of weak signals
close to much stronger signals. This can
in turn lead to several problems, including
areduction in receiver dynamic range,
and the generation of intermodulation
distortion (IMD). Not being a radio
engineer, I'm not intending to go into these
kinds issues in great detail.
www.sherweng.com/table.html

However, | do want to have a look at what
the table shows, but from the small station
viewpoint — the single operator working
mostly from home. An often-overlooked
aspect of the table is what it tells us
about receiver performance over time.

T ANT

Quite clearly the table shows that modern
receivers are far better designed than their
predecessors (or have access to more
modern, high performance components).
Look at the receivers at the bottom of the
list — they are all receivers several years old
by now, with more recent receivers at the
top end of the table (in general). Probably
not news to many, but it probably means
that Rob'’s test programme works, and

is arelatively good way to rank receiver
performance.

The table is organised in order of the test
receiver’s third-order dynamic range (the
second column from the right in the table.).
This quantity is also called Reciprocal
Mixing Dynamic Range (RMDR). This
measurement tells us what happens when
a strong signal gets near to a much weaker
signal, causing the receiver’s electronics
to desensitise the reception of that weaker
signal. In a sense, a good RMDR will allow
us to hear a weak DX station when there is
a strong signal very close. A good receiver
will have a large positive value for this
parameter. The Sherwood Engineering
table focuses on this measurement as

the key to receiver performance. If you
want to see this in action, look at the
amazing demonstration on Sascha PD9Z's
web page (URL below). It’s nice to see
confirmation that my IC-7300 can hear

a weak signal with a very strong signal
only 200Hz away. In other words the IC-
7300 has a good RMDR - Rob measured
this at 97dB. You could say that the value
of this parameter helps to decide if a
receiver is ‘contest grade’ or ‘entry level'.
But there are also other equally important
measurements, such as blocking dynamic
range and, of course, the receiver noise
floor (also known as minimum discernible
signal), as well as front-end selectivity.
These are also shown in the table.
http://pd9z.com/about-the-rmdr

WhatDoesit All Mlean?

So, how should we, as amateur radio op-
erators assess these measurements? Is
there one that is the key to receiver perfor-
mance? Well, as | said, it's not that easy.
Clearly, the receiver’s noise floor is impor-
tantin helping us hear weak signals in the
first place. But if the receiver produces
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annoying intermodulation products, then
this is not such good news. | think these re-
ceiver measurements are somewhat rela-
tive. They tell us in general terms that the
receivers at the top of the table are prob-
ably better than those lower down. This in
itself is probably a reasonable guide to help
us with buying our next transceiver. As a
specific example, | have both an IC-7300
and a KX3. Sherwood puts the KX3 (with a
noise floor of -123dBm) in the top ten, with
the IC-7300 (a noise floor of ~133dBm) in
the second decade. For the third order dy-
namic range, the figures are 105dB and
97dB respectively. But what does this say,
precisely? Is the KX3 a much better receiv-
er than the IC-7300? The measurements
say itis, but these two transceivers are
relatively close to each other in the table
and in normal use, it would be hard to see
this difference in practice. Rob Sherwood
says something similar in a presentation
he gave about the limits to receiver per-
formance (URL below): “Most of the time
our radios are not stressed to their limits,
and if we operate our 90dB radios properly,
they perform well in most environments”.
Of course, multi-station contesters have
much more stringent requirements, so
these numbers really do make a difference
for those operators.
https://tinyurl.com/42b64f79

The FTdx101D is at the top of the list to-
day, with a noise floor of -127dB, and my
IC-7300 is at -133dB. That's a 6dB differ-
ence, but is this important for a small sta-
tion? The RMDR for both these radios is
very good. And Sascha’s test of my IC-7300
shows that this receiver is no slouch in this
respect. In the end these are comparative
figures, and very small numbers, and seri-
ously, | doubt that without test equipment
you would notice the difference in practical
everyday use. Of course, it's different if you
only work signals in the one S-point range
routinely!

Rob Sherwood began these tests in
the age of the superheterodyne receiver.
Today, SDR reigns supreme, so | should say
something briefly about the testing of SDR
receivers. Connecting an antenna imme-
diately to an ADC is currently not feasible
(but see below), due to the limitations of
the technology, the main problem being the
inability to convert from the analogue do-
main to the digital domain (and vice versa)
with a high enough rate and accuracy at the
same time. Hence, all direct sampling re-
ceivers today need various active compo-
nents ahead of the ADC stage. These com-
ponents introduce some of the problems of
the legacy hardware, and are therefore sub-

jectto testing. For SDR receivers, clearly
the noise floor is still important, due to the
inherent noise in the active components,
and even the crystal clock oscillator in the
ADC is a possible internal noise source.
And | suspect that dynamic range mea-
surements will still be required. But back to
the transceivers available today.

The only truly direct sampling receiver |
know of that’s available today is the RX888
(version 2 currently in trials and see Mike
Richards G4WNC's report in this issue),
in the sense that it delivers the entire RF
stream directly to an ADC, sampling the en-
tire 30MHz (or more) bandwidth directly.
Most commercial transceivers use what is
called a hybrid architecture, with superhet-
erodyne-like front ends before the ADC to
improve selectivity, and intermodulation,
and to reduce the stress on the ADC cir-
cuitry.

In Conclusion?

So, to some kind of conclusion. The
FTdx101 at the top of the table clearly
meets all of the requirements listed above.
It has three antenna sockets, including one
for areceive-only antenna, it’s a hybrid SDR
architecture. So, is that that then? Well, not
quite. Note that Sherwood’s table is only
about receiver performance; it says noth-
ing about transmission. Here, there is the
usual problem of operators not using their
transmitters properly, and thereby caus-
ing splatter on nearby frequencies. Not
much we can do about this really. But there
are other requirements that should also

be on my specification - it's my specifica-
tion so that's allowed, yours may be differ-
ent. For example, what about an on-board
antenna matching unit (ATU, if you like)?
With a 10:1 matching range, like my KX3?
Modern amateur radio communications
are heavily into digital modes, and things
like large screen displays. So, my ideal (?)
transceiver needs a set of interfaces, from
USB (both A and B please), HDMI for a
large screen, to Ethernet for IP connectiv-

ity (whether local or remote). An on-board
soundcard would also avoid the problem
of needing a separate external soundcard
to overcome the limitations of the audio
ports on many modern computers. These
kinds of ports can be created with, for ex-
ample, the RigPi Station Server, or the S and
Y box type interface boxes by Bob N6TV,
or the MicroKeyer, and Rigblaster units.
But if | want to reduce cabling complexity
(and 1do!), then I really need my new trans-
ceiver to have these interfaces on board.
I've included images of three transceivers
showing the rear panels for comparison

- I might even tell you next time which is
which!

And then there are the reviews. |
suppose | could say at the outset that
these are necessarily subjective. But many
professional reviewers, with a long-term
track record for accuracy and reliability,
can usually deliver interesting reviews. This
doesn't eliminate the subjective opinion,
but it should offer a more balanced view
—asin‘wow look at that’, but also ‘be
aware of this’. So clearly, | need to read
the reviews of all the possible rig choices
I have. Indeed. But now comes a bit of an
issue. Phrases like ‘high-end’, and ‘contest
grade’ and even ‘top of the range’. One
recent review made the observation that
“if you only want a T00W radio to ragchew
on your local 80m net, then a ‘contest grade’
rig is not for you, and there are plenty of
others from which to choose”. | think this
echoes what Rob Sherwood said. OK, but
what exactly does this mean in practical
terms? If you need a transceiver with an
HDMI socket, then it doesn’t matter if it's
entry level or contest level — get the one
with the HDMI socket (assuming it does
everything else you want). Note that the
aforementioned FTdx101D requires an
additional external interface purchase
to provide a LAN interface. And its ATU
matches only 3:1.

Continued on page 66
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Valve & Vintage

Murphy CR150/Navy B40D

Philip Moss takes a look at a classic set that many readers will recall.

Philip Moss
practicalwireless@warnersgroup.co.uk

his radio was one of several com-
munications receivers that for-
tuitously arrived at the British
Vintage Wireless & Television
Museum just as the previous policy of the
late founder not to have such things was
reversed, due to my influence. There is
now a Comms Corner as | named it, with
anumber of important radios of Military,
Commercial or Amateur Radio type.

I, and probably you, have known of this
set from youth. They were advertised in
many magazines ex-navy in the sixties
and seventies, suggesting they did not do
long service with the navy, as it is a post-
war set. They have a very distinctive look,
Fig. 1, with the bow-fronted tuning scale.
That is of an interesting design. The bands
slope, which is done so that the scale can
be longer than one full rotation of the drum,
thus allowing more frequency increments
to be marked, giving higher resolution.
Each scale is illuminated separately, show-
ing only the one selected at the time. The
crystal was dated 1952, the original intro-
duction date is not known. The manual has
all pages dated August 1956, and clearly is
are-issue therefore.

FirstImpressions

Examining the set for the first time - I had
not encountered one ‘in the metal’ before -
it is rather confusing. The reason is that this
(D-version) was designed mainly for RTTY
use. Thereis CW, and even AM, but it is not
that obvious how to get AM out of it. | was
not familiar with RTTY, so the mode switch
was not understood. A later more careful ex-
amination of the mode switch revealed all.
Note that AM is called R/T, Radio Telephony
(as opposed to W/T, Wireless Telegraphy,
though on here the more modernterm CW is
used). RTTY, Radio Teletype, is sent by FSK,
Frequency Shift Keying. To make it more
confusing there are two options for the shift
frequencies. For those unfamiliar with RTTY,
it is sent by sending two tones, and to make
things more complicated instead of a stan-
dard for the tones, there are at least two.
Well, why make things simpler when with

a little thought you can make them more
complicated! Things became much clearer

on obtaining the loan of the manual, Navy
BR1617, titled for B40D, but actually cover-
ing all five radios, both operation and ser-
vice, including even how to rewind the coils
- an unusually comprehensive manual.

There are five versions: starting with plain
B40, then A, B, C, D, and they look rather dif-
ferent. The number of controls increased
with each version and, additionally, the B, C
and D versions had a significant cosmetic
change with the addition of the black back-
ground panels under the controls either side
of the tuning scales. They look much more
interesting like that.

The way this article is written has had to
allow for the fact that the circuit diagram
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Fig. 1: Front view of the set, showing the curious
tuning scale.Fig. 2: The turret tuner.
Fig. 3: The set as seen from the opposite side to
the turret assembly. Fig. 4: Top view.

would have taken up four sides of A3, so
I have referred to it but it has to be found
on the web on the excellent website of The
Vintage Military & Amateur Radio Society:
www.vmars.co.uk

This site has a very large number of man-
uals of Services equipment, including test
gear and also some radios not used by the
Services. Itis a free service. There is no
need to join. For those who do not want to
look it up, | hope you will be able to get the

Read more radio news and reviews at www.radioenthusiast.co.uk/news

May 20217 PRACTICAL WIRELESS

63



Valve & Vintage

Frequency SNR Frequency  SNR

650ke/s >17dB 1.6Mc/s 16dB*
1.6Mc/s 17dB*  4Mc/s >17dB
4Mc/s 17dB 9.5Mc/s >17dB
9.6Mc/s 17.5dB  18Mc/s 17.5dB
18Mc/s 16.5dB  30Mc/s >17dB

* Measured with a residual whistle and voice in the
background: there was no adjacent clear frequency.

Table 1: SNR Measurements.

feel of the set, anyway. The full manual there
is 489 pages! To put that in perspective, the
manual for a certain American power ampli-
fier | repaired recently is also 489 pages. |
found the circuits at last on page 522. No, |
have not got that wrong!

Although not on the cover, there is brief
mention of Receiver 62B. This set cov-
ers Long and Medium waves, and is de-
signed for use with ‘Sound Reproduction
Equipment’, in other words as an entertain-
ment set when not needed for military du-
ties.

Before | go further, a note on valve types.
All those used are specified using their
CV numbers. CV numbers are the Armed
Forces’ Common Valve List types. For
those not in the know, the three arms of
the Services decided they would renumber
commercial valve designations with their
own individual numbers, and they tried to
separate receiving and transmitting valves.
As if the situation wasn't confused enough
by the makers’ having their own systems.
Then they decided that they would introduce
ajoint-services listing system. Note that a
valve may be listed under more than one CV
number, but when cross-referenced, A may
be equivalent to B, but don't assume B is
listed as equivalent to A. Some ‘valves’ are
solid-state devices. Next came the NATO
numbers... | have used mainly the book CV
Register of Electronic Valves (including semi-
conductor devices) 1963, a book marked
‘Restricted’ but which appears at sales
from time to time. There are also commer-
cial equivalents books such as the Pinnacle
valve book. In this article CV numbers are
translated to their common ones.

Work

My initial test found the set dead. This was
due to the mains switch sticking on one
pole. A drop of oil cured that. Connection
was a problem as it did not come with a
mains-lead, and we didn't have one so in the
expectation of changing the connector, | sol-
dered the mains wire on. Yes, not very nice,
but it got it going. The set kind of worked.
Lots of noises and all the signs of not being
well stored as is so often the case, with in-
termittent and noisy controls, but there was

A

3 [

definitely life.

As said above, the first thing was to get
the mains switch to connect, though strict-
ly, getting the cover off came first. A nasty
flimsy piece of metal, which fought back,
and replacing was worse! You then see
there is a hell of a lot in here - three chas-
sis, with the PSU and audio on the lower,
plug-in diecast one. The later models use
a very nice potted mains transformer while
the earlier ones had an open-frame type,
which failed. Also, there are two miniature
full-wave rectifiers on here. They seemed
determined not to use octal valves, and had
found the original rectifier was unreliable,
so they used two, each on one phase only. |
assume the set pre-dated the GZ34, which
would seem the obvious choice for long-
term reliability. The dislike of electrolytics,
which became fashionable, is shown here

with only paper types for HT smoothing.

So, with a drop of oil on the open-frame
mains switch we had life. To remove the
PSU assembly, you need to unplug some
Jones plugs to the main chassis, which
were not located for the convenience of
the serviceman. That said, the original sets
were worse. The manual refers to them hav-
ing been moved to make servicing more
convenient. The mains connector was re-
placed with an IEC. This was time-consum-
ing because dismantling was needed to get
access. The mains filter caps were discon-
nected as they were old. They may have
been perfectly fine, but | didn't want to risk it.
| tested the set to 1800V DC with my home-
made PAT-tester; there was no leakage. |
didn’t risk going all the way to 3kV, though
it would probably have been fine. | replaced
the 0.001pF coupling to the output valve
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grid — it could berelied on to be at leasta
bit leaky by now. The value was very small.
This set was not intended to have a bass re-
sponse, so | fitted a 0.022pF, and also R306
(470kQ) as it had drifted a long way up. It

is essential to protect both valve and PSU
soin old radios the output valve grid cap is
atleast checked, and also the grid leak is
not left if it has gone high, and this applies
to military and domestic sets alike. For the
AF voltage amplifier pentode V301, I re-
placed the screen capacitor and resistors
for the reasons given above. When | tested
the power/AF section on its own, | found all
volts were 336. Referring to the circuit, | re-
alised that the earth connections go through
the multiway connectors, and therefore it
was ‘floating’. Once reinstalled, it was fine.
I did some random tests of resistors on the
main chassis: and as aresult | changed a
couple more capacitors and resistors. Very
good for the age.

Testingand Using
To use this set you need to work out the con-
nections, not as obvious as you may think.
The connectors are labelled with numbers,
not function. The aerial is expected to be
balanced, so | modified it to be unbalanced
(by the simple expedient of earthing one
side) and changed the connector used, to
one that wouldn't be needed, but which had
apluginit. These are a screw-on design of
coaxial connector. Next the speaker output
was not convenient, so | used a jack socket
mounted on an adaptor plate. To actually
drive the external speaker, it must be turned
on, by the switch above the mains switch.

| tested some resistors. Apart from those
mentioned and changed, they were found
to be generally not far off value, and did not

need changing. Checking leakage of some
capacitors other than those previously
mentioned, again | found them to be good.
The same alas was not true of the internal
speaker for while it was working for the ini-
tial tests, it went open circuit. A combination
of damp storage and provocation by some
nasty transient noises when the set was first
tested. Luckily, | had one that fitted.

The AF gain was very scratchy, and
sealed, so | drilled a hole in order to use
Deoxit on it, which worked well. The band-
width switch was very intermittent, again
cured with Deoxit. | also ‘washed its face’,
which made the set look rather better, and
replaced two dial lamps one which had
failed, and one was dull. It was a 12V bulb.
Note there is a brightness control for these
onthe set'srear.

The crystal didn’t work. On removal, which
was not easy, it rattled, but on opening (this
is the old-type, which was screwed together
not sealed), it was found that just a bit of
SRBP (synthetic resin bonded paper) was
loose. The pins were cleaned, as was the
socket, which was very loose.

As is my habit, | measured signal-to-noise
ratios (SNR) with the set switched to AM.
Measured using a Marconi TF2019 phase-
locked generator, 30% modulated, TuV PD
50Q output, with the set adjusted for 50mwW
into a Marconi TF340 power meter. The re-
sults are shown in Table 1.

The frequencies are near the top and bot-
tom of the range being tested. The figures
all look satisfactory, and the work required
to get this set going was not great, especial-
ly considering it was badly stored. It appears
people think because a set is military, it is
also water and damp proof and can be kept
in an out-house. Not so unlessiit's a field set.

Circuit

Avery big feature of this set, and part of the
reason it is so big, is the use of a turret-tun-
er, Fig. 2. You may be familiar with these, in
avery small version, used in the old band

1 and 3 TV tuners, where ‘biscuits’ were
mounted on a drum that rotated when you
selected the channel. The ‘biscuit’ contained
the pre-tuned RF and oscillator circuits. They
had studs to connect it, which ran against
spring contacts that were fixed. The colour
of the plastic used was why they were called
biscuits, | assume.

This construction has several advan-
tages. The connections are very short, the
separate bands can be in cans to keep them
screened from one another, preventing in-
teraction, and the assembly can be made
very rigid. It is however more expensive
and larger. At VHF and above, you may not
have a choice. Another set to use this is the
Eddystone 770, where they even integrate
the valve bases into the tuning capacitor to
get shorter connections, and silver-plate the
whole assembly.

This set is not of predictable architecture.
While it has single conversion, a typical IF
frequency of 500kc/s and two RF amplifi-
ers, a triode-heptode mixer with the triode
unused, and three IF stages, there are some
surprises. For example, there are two vol-
ume controls, one marked gain, which is
mainly the RF/IF control, but has an AF po-
tentiometer on the back (see RV 305 & 309),
the other being RV224, the conventional
AF gain feeding the grid of V301, CV303
(6BA6/EF93). Note that this is a variable-
mu pentode, normally associated with RF/
IF amplifiers under AGC control, and is here
under AGC control. A strange setup. The
pure AF gain is the small knob on the left
side. Further, RV309 controls attenuation
after the output stage, on the secondary of
the output transformer, and there are two of
those, the ‘usual’ one being in the anode of
the output valve, converting to line imped-
ance, feeding TR303, which steps down to
low impedance for the monitor speaker.

RF Stage

The RF stage is also odd. While the second
RF amplifier is AGC controlled, the firstis a
‘straight’ pentode, CV4014 (CV6064, itself
equal to our familiar EF91, 6AM6, 8D3, and
Z77). It, however, was subject to overloading
s0 an unusual control was added, labelled
anti-cross modulation, RV101. This is basi-
cally a manual bias control, which allows the
high cathode volts developed across R104
(8.2kQ) to be opposed by positive bias. Yes,
a ‘straight’ valve would have more linear
characteristics, higher gain and lower noise
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than a variable-mu type, but only, you may
think, marginally, and adding a control easily
misadjusted, leading to an apparently ‘deaf’
set. The RF tuned circuit is configured for
common-aerial operation, so needs to be
high-impedance at frequencies other than
that the set is tuned to, to allow other sets to
work on other frequencies.

Local Oscillator

The local oscillator, V104, CV4014 (EF91), is
a pentode. Often these sets use a triode, or
triode-connected pentode, but in this case
itis pentode connected, with the coil having
four connections, with both the anode and
grid connections on taps, leaving the ends,
which are where the tuning occurs, free
from DC across them, and more importantly,
less loaded by the valve impedances, thus
better for getting high-Q. Output is taken
from the anode, so the mixer, V103, CV2128
(better known as our old friend ECH81, or
6AJ8), does not load the oscillator’s grid cir-
cuit. All for best stability as is the stabilised
HT from V305, CV1832 (0A2 or 150C2). The
oscillator configuration is Hartley, as is the
BFO. The triode in the ECH81 isn't used. With
RTTY using tones, it was important the set
drifted little, or the decoding wouldn’t work.

IF Amplifiersand AGC

As is usually the case, the IF amplifiers have
variable degrees of coupling between pri-
mary and secondary, to derive the different
bandwidths. The narrowest position uses

a pair of crystals, and unusually they are
between the first and second IF amplifiers.
Usually, the maximum selectivity is in the
anode coupling to the first IF amplifier, to at-
tenuate unwanted signals as soon as pos-
sible, to prevent overloading and spurious
response.

AGC is not applied to the third IF ampli-
fier. This is quite normal. While applying it
would sharpen the AGC response, thereis a
problem in that it would also at this high-lev-
el signal stage cause the effective level of
modulation to be increased, and that would
cause distortion of the signal. The final IFT
(intermediate frequency transformer) is not
quite conventional. The BFO signal is nor-
mally coupled into the detector via a very
small capacitance, sometimes even relying
on strays, but here there is a separate wind-
ing on the transformer, and it's in the anode
of the BFO valve. The detectors are conven-
tional, a capacitor from the valve's anode
feeds the AGC diode, and the signal detec-
toris fed from the transformer's secondary.
This feeds an impulse noise limiter with au-
tomatic adjustment for the normal IF level,
and manual adjustment of the threshold.

All four diodes are in two CV140s (EB91 or
6AL5). From then as stated the signal goes
to an AGC-controlled audio pre-amp pen-
tode, CV454 (EF93/6BA6), then the output
valve CV2136 (6BW6), to be followed by the
unusual transformer arrangement already
described.

PSU

This brings us back to the PSU, on which

I have commented. A feature again un-
usual is the use of two smoothing chokes,
the conventional one in the HT positive,
though it is mysteriously specified as 18-
25 Henrys, suggesting a ‘swinging’ choke,
but they are used with choke-input filters

in class AB or B amplifiers, and would be
expected to have a much wider range of in-
ductance between the minimum and maxi-
mum currents, and a second choke in the
centre-tap of the HT winding, to earth, it be-
ing a straightforward 20 Henrys, with two
capacitors across it. Possibly a tuned ar-
rangement. The manual does not expand
on why things are done this way, | won't ei-
ther as I don’t know!

The BFO deserves some further consid-
eration. These are normally straightforward
things. Not so here. Because tones need to
be generated for FSK, and there are four of
them, there are four trimmers to tune the in-
ductor to the correct pitch. The narrow posi-
tion on the system switch gives a TkHz tone
and is also used for CW reception. Finally,
there is a crystal-controlled position, CAl
(ibrate), for zero-beating the tuning to allow
the cursor to be set exactly correctly.

Sadly, | failed to take a picture of the PSU
chassis, but Figs. 3 and 4 show the set from
the opposite side to the turret assembly,
and an overall picture from the top. The two
side chassis are separate assemblies.

Conclusions

Avery solid set, not difficult to service if you
have the circuit, which needed not much
work considering its poor storage. It is not
ideal for many amateur purposes. The par-
ticular requirement for RTTY by FSK prob-
ably does not suit modern computer-gener-
ated RTTY, though | may be wrong. For both
AM and CW the filters offered are not ideal,
unlike so many sets of ex-military origin,
where you get the option of several band-
widths.

This all said, though, you get a hell of a lot
of radio for probably not much money, and
as part of our heritage it is interesting. With
anice clear tuning scale and intrinsic stabil-
ity, it is well suited to the shortwave listener.
For anyone who collects vintage services
radios, it is a well worthwhile addition.

Continued from page 62

| started out with a what might be termed
an entry-level transceiver, but one with a
really good receiver, if the measurements
are to be believed. And I'm happy with its
performance. But, in order to do more and
different things, | now need a confusion

of extra boxes and cables, and hit the sys-
tems design issues. As aminimum | need
even better receiver performance in order
to hear the weak signals arriving here from
the other side of the globe. Also, when

the big contests are in full swing and the
bands are crowded, a really good receiver
would help me fish out the weaker and
rarer DX signals under the pile-ups. And for
more lowband work, | need to install a low-
band receive antenna.

Now, in reality, not everyone wants
to be a leading contester (I don't!), or a
ragchewer (if that's a word!). It really isn't
an either/or choice, is it? And even if your
just ragchewing on the low bands, there
are issues that require extra features on
atransceiver. Like the background noise
issue, and separate receive antennas to
lower same. | suppose | should say that
cost raises its head here. Let me be clear—
you can have a lot of fun with an entry-level
rig. | said something similar on that RSGB
Conference video, and | believe that | have
done so with my current kit. But, as | said
at the beginning, there is more to do. And
even though I don't need a Ferrarito go to
the supermarket, if one fell into my hands,
I wouldn't say no! So, a transceiver with all
the ‘bells and whistles’, if | may use that
phrase, may be what | need to improve
my station’s performance. All the antenna
sockets, all the interface ports, everything
in a single small box. All the boxes and
wires in that diagram replaced with a sin-
gle box! Does this exist?

In the technology business it's always
the case that there is something new just
around the next corner. | have actually
seen this, the future, and | liked it; even
spoke with the designer - didn't get to play
with it, but it fills all these requirements.
Thelot! It's so new, it's not yet appeared
on Sherwood's table! OK, so it's not re-
ally available today, but I'm notin a rush.
Sunspot numbers will continue to improve.
It also gives me time to convince my sta-
tion manager that this is the right answer
for my station (!). If | am really brave, | will
tell you that approval in principle was re-
ceived a while back, subject to proof that
the required funds are available (where?),
and without needing a mortgage, or the
sale of an apocryphal arm and a leg.
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Specialist Dealers

Antennas
Bantenna.co.uk

Modern aerials for portable
or permanent installations

Work around the globe on aerials
SOLD around the globe!

Cards, PayPal or
bank transfer accepted

www.Bantenna.co.uk
info@bantenna.co.uk

Scotland

A complete range of
Multi purpose Masts
The best of Scottish engineering!
Tel: 01505 503824

www.tennamast.com
sales@tennamast.com

Somerset

LINDARS RADIOS

‘A Modern Company With
Old Fashioned Values’

USED AMATEUR
RADIO EQUIPMENT
PURCHASED AND SOLD

www.AmateurRadioSales.co.uk

01935 474265

South Yorkshire

LAM Communications Ltd.
5 Doncaster Road
Barnsley
South Yorkshire
S70 1TH

01226 361700
sales@hamradio-shop.co.uk
www.hamradio-shop.co.uk

@ /I@ @ £ q
Suffolk

Www.itender.co

Monthly communications tenders!
Ex Police Service
General comms company stock

Contact: 07788 498962

TechnoFix UK

We supply a variety of accessories
for amateur and professional
transceivers, including

Programming and CAT cables
Linear switching cables,
Microphones
and much more!

For these and other great items go to
technofix.uk or
www.technofix.co.uk

_

(" TOP PRICES PAID FOR ALL YOUR VALVES, )
TUBES, SEMI-CONDUCTORS AND ICS.

@
Langrex
| |

Unit 4, Daux Road, Billingshurst, West Sussex RH14 95J
Tel: 01403 785600 Fax: 01403 785656

www.langrex.co.uk

Kit Suppliers Mid Glamorgan
SANDPIPER
®=. Phoenix Kits AERIAL
A wide range of low cost but High Quality Kits TE C HNOLO GY

with a leaning towards CW and QRP enthusiasts.
Some of the Kits from our range:-
Morse Tutors, Magic Eye Tuning Indicator,

Keyers, Dummy loads, Practice Oscillators,
Flat Pack CW Key, and many more....

www.PhoenixKitsOnline.co.uk
sales@phoenixkitsonline.co.uk

Unit 5, Enterprise House
Cwmbach Industrial Estate, Aberdare
Mid Glamorgan CF44 0AE

Tel: (01685) 870425 Fax:(01685) 876104
A full range of transmitting & receiving antennas
available for the amateur commercial market.
www.sandpiperaerials.co.uk
e-mail: sales@sandpiperaerials.co.uk
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TO ADVERTISE IN
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Contact Kristina Green
Telephone 01778 392096

kristina.green@warnersgroup.co.uk

4 SCAN HERE TO GO TO OUR WEBSITE
\_ 311S4IM ¥NO 01 09 OL F¥IH NVIS

FREE RADIO
ENTHUSIAST
NEWSLETTER

Receive our free monthly
newsletter with the
latest news, reviews,
competitions &
offers

Sign up for yours today
bit.ly/radionewsletter2020

Classified Adverts

Antennas

Wanted

G4TPH MAGLOOPS Remote tune and
manual tune models. 40m through
10m, 100 Watts, SSB.

See PW review on website.

Details at www.g4tph.com

Valves

VALVES & ALLIED COMPONENTS
in stock Ring for free list. Valves/
books/magazines wanted.

Geoff Davies (Radio).

Telephone: 01788 574774

Repairs

REPAIRS TO RECEIVERS,
TRANSMITTERS ETC. New/old,
valve/transistor. Call 07903 023437
for details. www.kent-rigs.co.uk

VINTAGE FIREWORK COLLECTOR.
Do not light the blue touch paper and
burn British Heritage, private collector

will pay cash and collect from anywhere,

licensed explosive storage.
Call Tony on 07956 506300

For Sale

CTCSS ENCODER AND DECODER
KITS. DTMF kits and modules. Pic
development kits. https:/cstech.co.uk

TO ADVERTISE IN
PRACTICAL WIRELESS

Contact Kristina Green
Telephone 01778 392096

kristina.green@warnersgroup.co.uk

Bargain Basement

For Sale

Wanted

AOR AR-DV1 RECEIVER. About one and a

half years old, hardly used, 100kHz, 1300 mHz,

analogue, digital, SSB, CW, AM, FM, S-FM,
WFM, D-Star, C4FM, NXDN, 6125 kHZ
Only £950 ono. No dealers.

Vintage cabinet, chassis, tuning capacitor,
scale and pointer suitable for building a valve
TRF receiver (PW October 1956) as was
available then from radio dealers.

Please email: nickdewhurst@hotmail.co.uk

Tel Eddie: 07999 334614
NORTHERN IRELAND

MY RADCOM LIBRARY needstogotoa
good home or be unfortunately recycled.
August 1970 to December 2010.

Mostly complete in binders/boxes. Free.
Contact Chris 01788 810535

or chrisjim@runbox.com RUGBY

DISCLAIMER Some of the products offered for
sale in advertisements in this magazine may have
been obtained from abroad or from unauthor-
ised sources. Practical Wireless advises readers
contemplating mail order to enquire whether the
products are suitable for use in the UK and have
full after-sales back-up available. The publishers
of Practical Wireless wish to point out that it is the
responsibility of readers to ascertain the legality or
otherwise of items offered for sale by advertisers
in this magazine.

Bargain Basement adverts cost just £5.00

BY EMAIL Firstly email your advert's wording to kristina.green@wamersgroup.co.uk and 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, Lincs. PE10 9PH Please write your advert in BLOCK CAPITALS up to 30 words, plus 12 words
for your contact details and send it together with your payment of £5 (subscribers can place their acvert free of charge as long as they provide their subs number or mailing label).
Cheques should be made payable to Warners Group Publications plc, credit card payments also accepted. Any advert which contains ?? marks indicates that the advertising dept.
could not read/interpret the wording. 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 to ascertain the suitability of goods offered for purchase.
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Your Letters

Send your letters to: Practical Wireless Letters, Warners Group Publications plc West Street, Bourne, Lincs PE10 9PH
E-mail: practicalwireless@warnersgroup.co.uk

* Star Lettexr x

The Star Letter will receive a voucher worth £20 to spend on items from our Book Store, or other services offered by Practical Wireless

OFrCoOM
EMF Ex

osure

Consultation

Dear Don,

Itis typical of all Quangos that they ap-
pear to want to rid themselves of the
troublesome administrative burdens for
which they were created and, in the case
of OFCOM, rid the airwaves of amateur
radio activity in this country, clearing our
frequency allocations for commercial
use, which would become self-policed,
no doubt. The RSGB is either party to this
oris allowing it to happen by reacting to
the current proposals in a ‘too little, too
late’ way.

All good radio amateurs are aware of
the hazards associated with radio emis-
sions. They are minimal at worst. As is
well known, this was all exhaustively re-
searched years ago with the advent of the
cellular phone era, when litigation against
phone companies for damage and per-
sonal injury was threatened. It was estab-
lished that radiation from cellular phones
caused no measurable harm to humans,
and these were microwave transmis-
sions where the energy density of each
radiated photon is greater than at VHF or
below. Following the outcome of this re-
search, a host of mobile phone antennas
were erected on buildings such as The
Christie cancer hospital in Withington,
Manchester, where | used to work.

The Psychology of Submission

Radio Amateurs have always been aware
of the need to monitor their RF output.
Using software to calculate safe dis-
tances from equipment is entirely rea-
sonable and has been part of our brief

foryears. Test reports were written up

in our logs. For years also, OFCOM, in
collaboration with the RSGB, has stead-
ily reduced the standards both of the
individual amateur record-keeping re-
quirement (Logbooks) and of the Radio
Amateurs’ Exam itself in this country to
the point where | doubt that new radio
amateurs would understand this threat
to the Amateur Radio Service or be able
to produce proof of safety tests done at
their station if ordered to do so. | believe
OFCOM has put these proposals forward
as another move towards forcing the UK
amateur radio community to submit to
what | suspect will be an ever-increas-
ing amount of paperwork to justify their
hobby and provide OFCOM with security
of tenure. As a first move this is quite gen-
tle, but | believe it is a form of condition-
ing designed to ultimately leave all radio
amateurs and the RSGB without a leg to
stand on when more and more restrictive
and demanding rules and proposals are
introduced in the future. It is sad to think
that the ‘British Sense of Fair Play’ could
cause us to relinquish a pursuit that has
helped to stimulate Science, Industry and
Innovation in this country for over a cen-

tury.

Mains-Borne Interference

OFCOM has done nothing practical at all
about this and | think it's because it has
been caused, in the main, by commer-

cial interests that promote and argue
their case better than the RSGB does. The
RSGB should have taken fair warning over

this issue but, again, have done nothing
meaningful. | suspect it's because they
were unable, unwilling or unsure. We now
have LED streetlights, which cause an im-
mense amount of RF interference. Where
were OFCOM and the RSGB when it came
to applying EMC rules in this instance?
Not only would they have done amateur
radio a favour by banning the current im-
plementation of these lamps, they would
have eliminated the cost, to every council
in the country, of constantly having to re-
place the LED driver units in lighting col-
umns which, as well as being noisy at RF,
are reportedly prone to regular failure due
to overheating.

| don't expect OFCOM'’s motives ever to
become transparent voluntarily. It should
have been up to our representative body,
the RSGB, to give us all as early a warning
as possible (which they have simply not
done about this issue), and take appropri-
ate, timely and well-advertised measures
to protect our hobby. We are all aware of
the French proposal to make inroads into
the 2m allocation. This threat will become
more aggressive. We need a representa-
tive body that will be able to withstand
such threats in the UK, not by politely and
deferentially responding at the invitation
of OFCOM but by a vigilant, well-informed,
intelligent and vigorous defence of our
hobby.
Patrick Walton M1BNH
Bury, Lancs.

(Editor's comment: Thanks for raising this
Patrick. As you will see, | have devoted
this month’s Keylines to the subject of the
Ofcom missive, which, of course, doesn’t
single out radio amateurs but has gone to
all radio users.)

As you say, SDR and other technologies
are important nowadays and much kit is
built from modules rather than discrete
components. And, yes, there are many
facets of the hobby not covered in the
syllabus. You offer an interesting and
possible solution — | wonder what other
readers think?)
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Empathy Over Plea for Help!
Dear Don,

First, let us set the rules. | assume that
you just want to understand how to use
imaginary numbers and complex equa-
tions and not as a maths wrangler. After
all you need not know auto engineering to
drive a car.

Imaginary numbers are a device to al-
low you to solve some electrical prob-
lems and I, the imaginary number is the
square root of '-1". v-1 would be confus-
ing in an equation, so ‘i’ was used.

Now you know that a square root of 'x’
is the number which when multiplied by
itself gives ‘x’ and you also know that '+
x‘+'='+ and ‘-’ x'-'='+"and that +' x ‘-’
is‘~'. Soto get ‘~1" there are no real roots,
so ‘i'is imaginary.

When you meet it, just think of it as
‘v-1"and usually you find in a problem
that you end up with i times i which is -1".

Then you will meet two equations con-
taining ‘i’, which you have to add, subtract,
multiply or divide. Adding and subtracting
should not be a problem, nor multiplying.
Some people stumble over division — | did
until an engineer | worked with pointed
out that | could divide if it was X and not i,
so treat it as though it was X. Any maths
book will remind you how to do this.

That is about all you should need when
you read something with ‘i’ so do not wor-
ry about advanced maths textbooks.

A Gordon
Shoreham by Sea

Dear Don,

Now, | couldn’t resist wading in when |
read (March 2021 issue) Michael Jones’
plea for help’ re complex numbers and
Smith charts.

Complex numbers (to add to more con-
fusion, there are hyper complex numbers
too - we'd better not go there) are not
meant to be actually complicated. They
are merely complex when used to solve a
problem mathematically. The a + bi (the
i being the ‘imaginary’ partand aand b
being the real life numbers, like when get
your bank statement you check it, maybe
via a calculator, it's a debit or credit) no-
tation is commonly used as a device to
illustrate whole numbers, integers, and
those apparently ‘imaginary’ numbers.

Complex numbers nowadays are used
to solve many practical problems in the
real world in electrical engineering, es-
pecially AC electrical currents and, of
course, electronics. Anyway, complex
numbers are not really imaginary in the
true sense of the word - they serve a use-

ful purpose toillustrate and ratify prob-
lems that would necessarily be difficult
to explain mathematically merely using
real everyday type numbers.

Then, we have the conundrum that
while every real number can be a com-
plex number, not every complex is a real
number. And, a complex number can
be a real number or a number not usu-
ally associated with counting the cash
in your bank account. You could make it
appear as any sum you like. But you prob-
ably wouldn't be able to splashitoutona
brand new rig.

As for those Smith Charts, personal-
ly, I can see no use for them nowadays.
Unless, you find them appealing in some
way, and want to understand how they
work. They do have their uses, and they
don’t need any batteries to work. That
said, I'd sooner go the electronic and/or
suck it and see route. All that trigonome-
try and so on leaves me stone cold. Each
to their own, eh?

Ray Howes G4OWY/G6AUW
Weymouth

Dear Don,
In response to ‘A Plea for Help!' by
Michael Jones GW7BBY/GB2MOP,
in which an article along the lines of
‘Complex Numbers for Dummies’is re-
quested, might | point Michael to the ex-
cellent resources available at:
www.mathcentre.ac.uk

and search for ‘Complex Numbers'.
There are several articles under the
‘Quick Reference’ section. The articles
labelled ‘Sigma resource unit xxx’ (ar-
ticles 1to 7) may provide the introduc-
tion he needs. As for Smith Charts, the
November 2006 edition of QST magazine
gave a good introduction:
https://tinyurl.com/99vbkeu9

There are a number of interactive
Smith chart sites — use Google to find
them.
Matt Gumbley MOCUV
Tonbridge, Kent

Dear Don,

I recognise Michael GW7BBY’s situation
(Letters, March) and feel the same over
so many articles.

Having picked up a NanoVNA and
trying to get to grips with it and Smith
Charts, Michael’s suggestion, is an exam-
ple nightmare scenario. Most publica-
tions seem to assume far too detailed a
background of the reader. They leap in
throwing technical terms and formula at
readers.

The traditional, use a dictionary and
read up background, approach just sends
the reader into an overwhelmed state.
Heaven forbid they try the internet be-
cause that has become a digital dustbin
or misinformation more often than not.

My own experience since returning
to amateur radio is that it's not going so
well. Heaven help anybody trying to com-
ply with the upcoming licence EMF condi-
tion. How many really read or understood
that consultation and its outcomes so far.
Phil Cracknell GOKDT
Teignmouth

(Editor's comment: Thanks to all who re-
sponded to Michael’s query, which has
generated an amazing response, both to
me and direct to Michael. Clearly it struck
a chord. | will run one or more articles on
this and other technical topics in the near
future with the aim of taking out some of
the mystery. As for the EMF directives, do
read this month’s Keylines. And, in addi-
tion, there was a helpful article by John
Rogers MOJAV in the March issue of
RadCom.)

Liability Insurance

Dear Don,

Great to read the Getting Started series.
As Colin G6MXL rightly points out,
working portable in spaces accessible
to the public always carries dangers.
The risk to the operator of being sued for
injury and/or damage to property is not
trivial. | recommend looking up what has
already proven to be a very popular third-
party liability insurance, included as part
of the annual membership, by EURAO:
www.eurao.org/ru/node/996

John Rowlands MW1CFN

Anglesey

Reforming Capacitors
Dear Don,
| was interested to read the letter from
Angus Annan MM1CCR in the April
issue where he describes the process of
reforming dated capacitors. In his letter
he mentions a design for a Condenser
(Capacitor) Condition Tester that
appeared in PW back in 1958.

Any readers who want to have a go
at reforming capacitors and would like
to construct such a device might like to
look at the Vintage Radio and Restoration
website where there is a design for a
suitable instrument. See below.
www.vintage-radio.com/projects

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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From a safety point of view Angus
also, quite rightly, mentions the
possibility of capacitors exploding when
having a voltage applied after lying
about for years. Another safety point
worth considering is that the capacitor
may retain a charge after having a
voltage applied and hence be capable
of giving a nasty electric shock if both
terminals are touched. Therefore, if the
device used for reforming the capacitor
doesn't have provision for discharging
the capacitor, it is advisable to do so
manually using a suitable resistor. And,
of course, suitably insulated cables and
connectors should be used.

Chris Murphy MOHLS
Derby

More on Mains

Dear Don,

Thank you for some more good read-
ing, as usual. The letters from Michael
G4HZG, John G1RXC, lan GW1AWH and
Roger G8BNE, who all know more than |
do, are very interesting and brought out
some useful information. Funnily, my let-
ter on standards was intended (it seems
not very successfully), to ask who made
the various decisions, rather than the de-
cisions themselves, but it is good that
other subjects have been raised by the
letter. It is nice to see how polite the let-

ters in PW are, so much better than many
of the dreadful blogs one stumbles
across on the internet.

My point on the fuse in the plug top
only protecting the mains lead was as-
suming that there was a fuse inside the
equipment. Searching on the internet,
there appears to be no other country that
has fuses in their plugs. Do they have
more accidents than we do?

Incidentally, the 13A plug tops have
insulation part way up from the base on
both live and neutral, and | think | remem-
ber that it was introduced soon after the
first ones appeared, because a small
child pulled a plug out with both hands,
fingers touched the live and neutral, and
he was killed. Checking a few days ago,
| found one of the ancient ones in the
house which has no insulation. | have
changed it.

Do not the MCBs (or fuses) in the con-
sumer unit protect the house wiring? As
well as the RCCB feeding the consum-
er unit, | also installed, many years ago,
one in the supply to my outside shack,
and even another one going from the
shack to the garage at the bottom of the
garden, hoping that | was doing right.
Was I? Interestingly, the only time, other
than testing, that the RCCBs operate is
when a very occasional wiring job is be-
ing done, the neutral wire accidentally
touches the earth one.

Despite living in the States for five
years, | was not aware of the problem
mentioned by lan of the heart resonating
at 60Hz. Perhaps it was not recognised
inthe 1960s when | was over there?

Thank you, Michael for a good laugh
when you mention all the knowledge
and attributes required by a Ham,
including Neighbourhood Negotiation
and Marriage Guidance! My dear wife
was always very tolerant of my radio
activities. One day she was asked by
an amateur, a retired GP no less, if she
let me put the 35ft mast up, because
his wife refused to let him do such an
outlandish thing. She replied that | hadn’t
asked her, and what was worse, it hadn’t
even entered my brain to do so.

Michael GW7BBY should not worry
too much about imaginary numbers. ‘j’
is the square root of minus one, which
isimpossible, hence imaginary. (Itis
operator ‘I'in maths, but we use that
for current) When combined with real
numbers it is called complex (which |
suppose itis).

Itis often only involving phase angles
and can usually be safely ignored. Or am
| starting some more correspondence?
(Sorry, I know | began a sentence with a
conjunction, before someone picks me
up for it).

Robert Dancy G3JRD
Gillingham, Kent
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Yaesu £90 Cash Back offer on the FTdx101D, FTdx101MP & FT-991a

"!s lhe @ all over

again:
FTdx10

FT-891

HF +6+4m Hybrid Narrow A modern take on the best

Band SDR Base Station with 331'239‘!“’ FE857 ‘t"“h‘:_:';/éﬂo-
q q atts out on m

3 types of Roofing Filters with 3KHz Roofing Filter as
and Phenomenal Multi-signal standard.

receiving Characteristics.
HamRadio.co.uk/FTDX10

HamRadio.co. uk/FT891
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J 6W QRP 160m-70cm All Mode
D ! : = = 1 Transceiver.
CENTER MULTI EXPAND SPAN SPEED

Following on from the unique
FT-817ND, the FT-818ND builds
on this Famous Design from
Yaesu & makes i n better.
HamR dIQ c “ FT818

YAESU
CASH BACK
Expires 31st May- FTM-300DE
Frd)ﬂ 01 D & MP cash'Back onlh Latest release from the Yaesu_

Factory in Japan. 50 Watts
on 2m/70cm with FM/C4FM
as standard. Full Dual Band

100 or 200 Watt Base Station that Peter Hart declared in May 2020 “Was my
current favourite”. In stock now & the very best trade-in deals.
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Choosing the Best of the Best

A Superb All-around Wide-Coverage Transceiver

HF/50/144/430VMHz TRANSCEIVER

FT-991E

o Includes HF through UHF with one Radio

o Supports SSB/CW/AM/FM and C4FM digital

« IF Roofing Filters produce Excellent Shape Factor

o IF DSP enables Superb Interference Rejection

o Built in Real-Time Spectrum Scope Display

¢ 3.5-inch TFT Colour Touch Panel Display

« 100 Watts (2 Meter & 70 Centimeter: 50 Watts) * External Speaker SP-10: Optional
of Solid Performance

— m—— The New Standard
S High Performance SDR Transceiver

HF/50MHz TRANSCEIVER

FTbx10 ==

« Hybrid SDR Receiver (Narrow Band SDR & Direct Sampling SDR)
« 9MHz Down Conversion Receiver Configuration
* External Speaker SP-30: Optional « IF Roofing Filters produce Excellent Shape Factor
o IF DSP enables Superb Interference Rejection
o 5-inch TFT Colour Touch Panel with 3DSS*! Visual Display
o Superior Operating Performance by means of the MPVD*?

The World Leading HF Transceiver with Hybrid SDR
HF/50MHz TRANSCEIVER » Dual Hybrid SDR Receivers (Narrow Band SDR & Direct Sampling SDR)

« 9MHz Down Conversion Receiver Configuration
DX 1 1 200\V g} Roofing Filters produce Excellent Shape Factor

o VC-Tune (Variable Capacitor Tuning) Signal Peaking

o IF DSP enables Superb Interference Rejection
F ' Dx 1 o 1 D 100W o 7-inch TFT Colour Touch Panel with 3DSS*! Visual Display

o Superior Operating Performance by means of ABI** & MPVD*
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* Microphone M-1: Optional

* Photo shows the FTDX101MP *13DSS: 3-Dimensional Spectrum Stream  *2ABI: Active Band Indicator ~ *3*MPVD: Multi-Purpose VFO Outer Dial
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