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8 PWat90
Alook back at PW's sixth decade.
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Daimon Tilley G4USI gets his hands on the latest offer-
ing from Xiegu.

16 Two Antennas from Moonraker
Don G3XTT takes a look at two very different antennas
from PW advertiser Moonraker. And a chance to win
one of them in our competition.

19 Data Modes

Mike Richards G4WNC continues his look at data
modes on the higher frequency bands plus a look at his
latest Morse keyer project.

22 The 39th Annual Practical
Wireless 144MHz QRP Contest
Colin Redwood G6MXL, our QRP Contest adjudica-
tor, introduces the 2022 event which takes place on
Sunday 12 June.

24 A Compact

50-tone CTCSS Encoder

Many amateur radio repeaters now use Continuous
Tone Coded Subaudible Squelch (CTCSS). Installing a
low-cost CTCSS encoder is a simple way to restore or
extend the life of legacy FM transceivers.

28 HF Highlights

Steve Telenius-Lowe PJ4DX has a packed column,
with several news items and plenty of reader reports.

32 The World of VHF

Tim Kirby GW4VXE reports on some nice 6m propaga-
tion as well as 40MHz news and more.

38 SDR, Part 6

Dr Samuel Ritchie EI9FZB takes us towards an all-band
HF receiver.

46 On a Budget

Daimon Tilley G4USI addresses himself to the shack
receiver, as a stand-alone piece of kit.

50 Valve and Vintage
Philip Moss MOPBM describes the KW Electronics KW
201 amateur bands receiver.

53 What Next

To coincide with the start of the summer Sporadic-E
season in the Northern Hemisphere, Colin Redwood
G6MXL encourages readers to explore the 6m band.

Sign up to our FREE emalil newsletter at www.radioenthusiast.co.uk

PRACTICAL WIRELESS June 2022



56 The Morse Mode

After a brief word about protocols, Roger Cooke G3LDI
takes a look at visual signalling of Morse code.

58 Build the PW Paston, Part V

Mark Tuttle GOTMT completes the receiver section of
the 40m transceiver.

60 Rallies

Locate arally or event near you; we have our usual
comprehensive list.

62 Doing it by Design
Eric Edwards GW8LJJ describes a novel but easy to
build regenerative receiver for the 80m band.

66 Kits & Modules

Geoff Theashy G8BMI starts with two simple SWR
meters and then goes on to describe his collection of
Morse keys.

67 A Simple BFO to use

with an old Broadcast Receiver

Steve Macdonald G4AQB describes a handy project
for enabling CW or SSB reception on an old broadcast
receiver.

70 Readers’ Letters

This month’s Letters reflect on the most recent issue
of PW.
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Kevlines

nother month gone by! And I've actually
H been to a couple of gatherings - quite

a change after all those lockdowns!
The first was a belated centenary dinner for
my old University Wireless Society (G6UW,
Cambridge), a very pleasant gathering where it
was encouraging to meet some of the present
crop of undergraduates as well as old lags
such as myself. The second was the GMDX
Convention in Stirling, well attended and with
some excellent talks although the main pleas-
ure was actually meeting old friends in person
and sitting down to the evening dinner with
many of them. And there are quite a few more
in-person events to look forward to over the
coming months as ‘normal’ life continues to
resume.

RadialsUpdate

A few months ago (in my March Keylines) |
mentioned that | was installing radials for my
LF antenna, fixing them to the ground with
lawn staples rather than struggling to bury
them. The good news is that | am now regularly
cutting the lawn again (the grass has started
growing like mad!) and, so far, | have yet to cut
through any of the radials so the trick seems to
have worked. Maybe I'll put some more down
next winter!

Propagation

The GMDX Convention featured an excellent
talk on Sporadic E propagation by old friend
Jim Bacon G3YLA, who is something of an ex-
pert on the subject and runs a great website,
propquest, which tracks a number of relevant
data points and features Jim's daily Sporadic E
season blog:

www.propquest.co.uk

This is, of course, relevant given that by the
time this issue appears the Sporadic E sea-
son should be getting under way (indeed, from
my own observations on the 6m band, there
are early signs with the occasional openings
to Scandinavia, the Balkans, Spain/Portugal
and even North Africa by way of Morocco and
Algeria).

For HF DXers, contesters and those who like
to ragchew with friends around the world, the
state of the sunspot cycle is of more relevance
and while in Scotland and talking to another
friend, Kerry G8VR, he mentioned the work
of Dr Scott Mclntosh, Deputy Director of the
National Center for Atmospheric Research. |
hadn't come across Scott before but Kerry as-
sured me that his work on Hale cycles of solar
activity (22-year cycles, of which each 11-year

sunspot cycle is one half) has yielded better
forecasts of recent solar cycles than most of
the other pundits. So, we can but hope that his
predictions for the forthcoming Cycle 25 are
also good because they are more optimistic
than many of the forecasts that have been do-
ing the rounds.

You can learn more about Scott’s work
through watching the YouTube video (below):
https://youtu.be/GXmJAi57Vig

GeoffTheashy G8BMI

This issue has what will probably be the final
article from Geoff Theashy G8BMI for the time
being. Geoff hopes to contribute from time to
time in the future but for health reasons doesn't
feel he can keep up the pace of new projects
that have characterised his work in the past. |
want to thank Geoff for his contributions, which
have always been thought provoking.

Receivers

Daimon Tilley G4USI's On a Budget article this
month deals with the shack receiver. This re-
minded me of a debate that has raged on and
off for years as to what exactly is the definition
of a ‘communications receiver’. Some argue
that it refers to the performance but my own
take is very simple - a communications receiv-
er is one that can be muted by its associated
transmitter to allow two-way communications
to take place. By that definition it's true that
some excellent receivers of the past fail (I seem
to recall, for example, that the Lowe HF-150 had
no such capability despite being sold as a ‘com-
munications receiver’) while other less capable
receivers such as the Lafayette KT-340 which

| started out with met the criterion (as far as |
recall). I'd be interested in whether PW readers
agree with my definition! PW

DonField G3XTT
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

The Sharman MD-3500 Slider 80-6m (3.5-
50MHz) Mobile Antennais acomplete antenna
with simple slide tuning giving coverage of all
bands 80 throughto 6m. The MD-3500is an

Frequency: 3.5-30/50MHz Band
Max. Power Rating: 130W (SSB)
Impedance: 50Q
Length: approx. 2.6m (max.)
Connector: PL259
Type: 1/4 wavereduced type (HF Band), 1/4
wave (50MHz)
The antenna uses aPL259 mount soyou can
use this onyourexisting car mount. Resonance
isachieved by sliding the antenna for minimum
SWR.
https://tinyurl.com/4avn37ct
Also, the Sharman HLP-270 Dual Band (2 & 70)
Halo Antenna, a ‘Super Light-weight Half Wave
Dipole Square Loop Antenna'’.
Mounted horizontally
Frequency: 140 -150,400-470MHz
Gain: 4dB(VHF) / 5dB(UHF)
VSWR:[i1.5
Max. Power: 800W

Impedance: 50Q
\

excellent choice fortemporary field operations.

New from Moonraker

Weight: 0.36kg

Connector: S0-239 (UHF)
Dimensions: 11x11in (28 x28cm)
https://tinyurl.com/3z7c2e6v

J

TRANSATLANTICTESTS:The RSGB and ARRL
have been celebrating the centenary of the Transat-
lantic Tests. The Society hasjustreleased a video
that highlights the fantastic exhibition put on by
the National Heritage Centrein Saltcoats, the 1921
message re-enactment by the Kilmarnock and
Loudoun Amateur Radio Club and alsothe 160m
Transatlantic QSO Party:
www.youtube.com/watch?v=L1Ww7QDwDI4

EMFHELP VIDEO: The RSGB has recently
published avery shortvideo outlining the new EMF
regulations and the help/tools the RSGB provides
forradio amateurs.
https://youtu.be/pbsIKR_NEpM

RSGB ANNOUNCES FURTHERDETAILS OF
JUBILEE GB70 SES: As part of the forthcoming
Jubilee celebrations, the RSGB has announced
further details of its GB70 special event station
activities. The seven SES callsigns will be active
across the Jubilee weekend, from 2-5 June, on mul-
tiplebands and modes. After that weekend, these
special callsigns will be available for activation

by other RSGB affiliated clubs orindividual RSGB
Members until 28 June. For furtherinformation see
the RSGB website:

www.rsgb.org/jubilee

TORBAY AMATEURRADIO SOCIETY: The Torbay
Amateur Radio Society (TARS) are excited to be
re-emerging fromthe restrictions and shutdowns
caused by the Covid pandemic and with this being
their 75th anniversary the clubhas adopted a
special event callsign GB75TARS. This will be
used for the Jubilee celebrations and other special
events promotingamateurradiointhelocal area
throughout the year. As with any special event
station, they hope to attract many bemused onlook-
ersand, beingbasedinthe English Riviera, locals
and holidaymakers alike, some of whom may be
interestedto learnthishobby.

During the darker evenings TARS have been prepar-
ing for outside events forwhenthings returned to
normal but being fortunate enoughto have alarge
membership, time has been spent well atthe HQ
with many of their members being able to give an
illustrative talk onavariety of subjects. Some of
thetalk's highlights arerecorded and then become
available on the club’s website. Currently onthe
siteand onyoutubeisan‘Introductionto QRZ’ by
John2EQSPS.

www.torbayars.org.uk

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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AMATEURRADIO FRIENDS RECONSTRUCT
ORIGINAL FALKLANDS INVASION CON-
TACT:2 April 2022 marked the 40th anniversary
of the Argentine invasion of the Falkland Islands.
Onthatdayin 1982, BobMcLeod VP8LP living
atGoose Green, was hearingon alocal VHF net
thatinvadingtroops could be seeninthe streets
of the capital Port Stanley about 50 miles from
him butwas surprisedto find thatthe BBC was
making no mention of itin news broadcasts. Bob
took to his amateur radio equipment and started
callingout. InLondon, Laurie Margolis G3UML
had been listening carefully for several hours,
sittinginthe BBC Ariel Radio Group radio room
G3AYC ontheroof of The Langham building
nexttoBroadcastingHouse. G3UML had some
expectationthat VP8LP would tryto call, and
they were ableto copy eachother. Laurie was
then ableto passon Bob’s vitalinformation to
the authorities. Bob and Laurie have remained
intoucheversinceand Laurieis stillamember
of the BBC's Amateur Radio Group. On2 April
thisyearthetwo friends metup again onthe
airtorelive theircontact of 40 years previous,
thistime using the BBC centenary callsign
GB100BBC. Both stations were good signals
with each other, firstlyon 10mand then 15m,
despite the recent geomagnetic storms. Their
chatwasrecorded for the archives and a feature
aboutthe original 1982 link-up was broadcast
onRadio 4 the following morning as a feature
inthe ‘Broadcasting House’ programme. You
can listen back tothis viaBBC Sounds. Laurie
was alsothe guest presenteron last Tuesday's
RSGB webinar Tonight@8 in which he talked
about his historic contact with VP8LP as well the

New from Icom

IC-T10VHF/UHF
Dual-Band
FM Transceivery

Icom has announced details of anew 5W VHF/UHF dual-band amateur
handheldradio, the IC-T10. Theradio features a clear easy-to-use layout,
rugged commercial build, IP67 dust-tight specification and waterproofing,
1500mW audio and long-lasting Li-lon battery life, all making it anideal radio
forbeginners and seasoned amateur radio enthusiasts alike. Its strong Mil-
Specbuildand range of features will also make it a practical dual-band radio for
voluntary amateurradio emergency services suchas RAYNET.

* SWRF outputin 144 and 430MHz.

* Large speaker provides 1500mW loud and intelligible

audio.

* P67 dust-tight and waterproof construction.

* Upto 11 hours* operating time with supplied 2400mAh
(typ.) Li-lon battery pack.

* Home button ontop panel provides quick access to
calling channel.

*FMbroadcastreceiver.

*Built-in CTCSS/DTCS for repeater operation.

* 16 DTMF autodial memories.

* Priority, program, memory, skip and tone scan
capabilities.

* Free downloadable CS-T10 programming software.

* Optional HM-222HLWP speaker microphone provides
loud audio.

* VHF 11 hours, UHF 10 hours (approx.) at 1:1:8 duty cycle
operationat 5W output power (Power save function ON)

recentreconstruction and the audience enjoyed
some clips fromthe event. You can watch the
Tonight@8 presentation at:

rsgh.org/webinars

FISTSCWCLUBROYAL PLATINUM JUBILEE
WEEKEND CELEBRATION:FISTSCW Clubis
celebrating the Platinum Jubilee of HM Queen
Elizabeth overthe holiday weekend at the begin-
ning of June.

The celebration will take the form of an interna-
tional on-air activity and culminatesinthe award
of commemorative plaques to two participants.
Work as many stations asyou canon CW only
overthethreedays - startingat0001UTC
onFriday 3 Juneand endingat2359UTCon
Sunday 5 June. AllHF bands from 160mto 10m,
excluding WARC bands and 60m. Each contact
mustinclude the exchange of callsigns and, as
aminimum, mustalsoinclude signal reports,
operators’names, location of stations and - as
applicable - each operator’s FISTS number or
‘non-member.’

Score 1point foreach QSO per station contacted
perband per day (One callsign only once per
band on each of the three days).

TheIC-T10 should be available this summer with price and
availability tobe announced.
https://tinyurl.com/ej355vt3

J

One QSO point plus bonus points added:
+1bonus pointadded for working any UK station
using ‘Q'RSL

+1honus pointadded fora FISTS member when
theirmember numberisreceived onairand
logged

+5bonus points added fora FISTSHQ sta-

tion —including GXO0IPX or GQOIPX, GX3ZQS or
GQ3ZQS, MX5IPX or MQ5IPX, VK2FDU, ZL6FF,
JL3YMV,KNOWCW.

Scores will be subject to adjudication by FISTS
Europe and that process will be final.

Logs must be submitted before the end of Mon-
day 13 June 2022 using FISTS Log Converter or
by email tojw2022@fists.co.ukin ADIF format.
Paperlogs cannotbe accepted.

Two awards will be presented: one for the
highest scoring UK station using ‘Q’ RSL; one
forastation - UK-based or elsewhere - being

the station, notusing ‘Q’ RSL, with most points.
These awards will be commemorative plaques,
engraved withtherecipient’s callsignand name.
https:/fists.co.uk/activities

WSPRBEACONONTHEAIRFROMANTARC-
TICA: AMSAT Argentinahas assembled and
delivered a permanent WSPR (Weak-Signal
Propagation Reporter) beacon systemtothe
Argentineresearch station at Esperanza Base
onthe Antarctic Peninsula. Using the callsign
LU1ZV,the 200mW beaconis presently active on
40,20,15,and 10mat7.0386,14.0956,21.0946
and 28.1246MHz, and reception has been
reported by stations throughout the world.
Youcanuse WSJT-Xtoreceive the LU1ZV bea-
condirectly, oryou can seereports from other
stations online at:

WWW.wsprnet.org

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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MANGO GOES CONTESTING (AGAIN):
MANGO, thatis Many Amateurs Not Going Out,
was born out of lockdown and came together
onZoom. They are amixture of established and
newly licensed amateurs. Last October they
took partin CQWW SSBand had a greattime,
althoughthey don't profess to be a contest club.
Amateurradioisavery diverse hobby and they
trytohaveago atmany aspects, usually over
theair.

The opportunity to get together again, in person,
forthe CQ WPX contest was an opportunity too
goodto miss. Nine of the group took part this
time. There was one M6, one 2E, licensed during
thelockdown, and two newly minted M0Os. That
leaves five of them that have been licensed
ratherlonger thanthey care to admit.

The plan was to operate Multi Single (multiple
operators and one radio) and they chose low
power (100W). Inthe main they operated

with one person ontheradio and one onthe
computer. Notthe way the big stations do it but
agood social way of operating with amateurs
thatare not very experienced at contesting.
The stationcomprised a Yaesu FT-891 plus
avenerablelaptop runningNTMM+ontwo
screens.

Aselection of antennasincluded, for 160 and
80m, an enormous EFHW, which also allowed
themtowork NVIS on40m. For 40m they also
had afolded quarter wave vertical with reflector
anddirector. Thereflector and director were
reversible so thatthey could take advantage

of contacts into North America and then swap
itroundto give good coverage of Europe and
Asia.For20and 15mthey used a three-element
tri-band Yagiona 10mtelescopic mast. The
second section of the mast was left down to
allow rotation by the Armstrong method. That
isone of theteamrunning overto the antenna
and spinning round mast and antenna guided
by much shouting and waving of hands from
the shack.

Theendresultisaclaimed score of 400,000
points and the little group’s callsignis now at
99 countries worked. The group saysthereisno
better way to sharpen up operating skills than
contesting. No better way of teaching operating
thanwatching a G4 take 20m Grey line by the
scruff of the neck and going on a hunt for DX.
Itwasanopportunity totry antennas thatare
noteasyto erectathome. The Yagi worked well
on20and 15m. The 40m vertical worked well
asdid the end-fed on 80m while on 160mless
sobuteachtimethey contesttheylearnalittle
more.

Mostly it was nine guys having agreattime and
working together over the two days setting up
the stationand a further 48 hours of operating
andlogginginthe contest.

The photo shows Rick 2ETRAN and Karl MOKHB
operating.

New from Nevada

NevadaRadio have announced anew Digital
AudioFilter from XIEGU. The XIEGU GNR1
incorporates both Audio Digital noise
reduction and Audio digital filtering. It will
effectively reduce background noise, improve
signal-to-noise ratioand make received voice
transmissions more clearand intelligible. The
unit willwork with both HF and VHF/UHF radios
togive abigimprovementinreception.

TheFilterhasindependent adjustments of
bothinputand output levels to work with
headphones or an external speaker, givingup to
3Waudiooutput.

The XIEGU XRN1 sells for £229.95and is
available from UKimporters Nevada:
www.nevadaradio.co.uk

or Waters& Stanton:
www.hamradiostore.co.uk

J

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Don Field G3XTT
practicalwireless@warnersgroup.co.uk

nd so to the 1980s and into the 90s. Let's
H start by going back a bit to the July 1981

issue because it contained an 8-page sup-
plement about CB radio. Yes, this was the decade
in which CB came to the fore and, in the course
of time, brought many new folk into amateur ra-
dio. That whole issue was very much geared to
amateur radio, with reviews (Air Test) of a Daiwa
power/VSWR meter, a VHF antenna matching
unit from LAR Modules and the Wood & Douglas
70FM 10/3 UHF power amplifier. Also, a ‘Special
Product Report’ on the Icom IC-451E 430MHz
Multi-Mode transceiver. Featured constructional
articles included the PW Exe microwave trans-
ceiver, the PW Stour Top-Band transceiver and an
auto cut-out power supply. Also, a speech proces-
sor for FM transmitters from the pens of James
Bryant G4CLF and Peter Chadwick G3RZP, a
friend of mine who continues to contribute to vari-
ous publications.

There was also a special offer to buy a para-
bolic dish for use with the Exe, for £7.50 if col-
lected from PW's office or including £2 postage
if not. Also featured was an article about the ins
and outs of regenerative receivers. And an article
about VHF repeaters, the RSGB Repeater Working
Group having been set up in 1975 and repeaters
by now a well-established part of the VHF scene.

Regular columns included not only amateur log-
gings (and lots of Club news) but also Medium
Wave and Short Wave broadcast reception reports
as well as TV DXing column by the late Ron Ham.

Lots of advertisements, of course, including for
the Drake TR-7 at £989 and the Collins KWM-380
at £1897.50 (I dread to think what that would be in
2022 prices - £7739 appears to be the answer!).
And our old friend Clive Sinclair was advertis-
ing the ZX81 at £49.95 as a kit and £69.95 built (I
bought the kit). Advertiser Tempus were offering
a free Rubik’s Cube (that takes me back!) with or-
ders over £18. But although the magazine ran to
92 pages, | seem to think that the editorial content
was somewhat less than is typical nowadays, giv-
en that many pages of ads!

December1982Issue

Which brings us nicely on to the December

1992 issue, featuring a 16-page supplement ‘ZX
Computing in Amateur Radio’, and including a
competition to win a 16k Spectrum computer and
a special offer on the ZX81 kit. Unfortunately, |
don't have a copy of the supplement so I've no
idea what it covered but | feel sure it was a far cry
from the multitude of uses we find for computers
in our shacks nowadays! Sadly, the rest of that is-
sue appears to have been a bit thin - articles on
Radio Interference Suppression, Add-on Squelch,
2m Fox-hunter and Are the Voltages Correct?
seemed to be pretty much the sum total.
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PW at 90 Years

As Practical Wireless approaches its 90th birthday, we take
the opportunity to look back at its illustrious history, decade

by decade.

Datacard

| also can't let this decade pass without mention-
ing the datacard included with the November
1981 issue, Fig. 1 - remarkably | still have mine! It
featured HF bandplans and a list of 10m beacons.
Sadly, it's been many years since we have been

in a position to include such supplements - I still
have a couple of others tucked away somewhere,
including one with resistor colour codes and an-
other that is a very handy units converter.

Mid-Decade

Incidentally, the November 1980 issue appears
to be the first in which Elaine Howard (later to be-
come Elaine Richards, wife of PI¥ data column-
ist Mike Richards) GALFM was the Technical
Features Editor - most readers will be much
more familiar with her as Editor of the RSGB's
RadCom, arole which she has occupied now

for many years although her retirement is im-
minent. The editor for much of our decade was
still Geoff Arnold G3GSR, but in 1989 he left to
found Radio Bygones (and became a Silent Key
some four years ago). Rob Mannion G3XFD first
makes his editorial appearance in the January
1990 issue, which also featured a personal mes-
sage to the world of amateur radio from King
Hussein of Jordan JY1. Rob had engineered this
coup through his wife, who had, at one stage,
worked for the King, looking after his children.
(Incidentally, double-checking this story with Rob
recently, led to a fascinating exchange of emails
- many of you will remember his 25 years at the

Fig. 1: The November 1981 datacard.
Fig. 2: Cover of the August 1992 issue.

helm with pleasure and be pleased to know he is
still going strong.)

TheDecadeEnds

Our decade ends with the August 1992 issue, Fig.
2, which included a 32-page summer sale cata-
logue from Greenweld Electronics, a company
which | cannot recall at all although | am sure
many readers will.

But 1992 was also PW’s Diamond Jubilee Year.
Rob Mannion G3XFD was, as | have mentioned,
in the editorial chair, Tex Swann G1TEX was also
contributing as Technical Projects Sub-Editor and
Martin Lynch (no sons yet!) was advertising.

The look of the magazine had changed too, with
spot colour and a more ‘modern’ layout. But the
price had also risen over the decade from 85p to
£1.75.

And, yes, going back to where we started, there
was indeed a CB column, to keep those possibly
would-be amateurs interested. And our now CW
columnist Roger Cooke G3LDI was penning a col-
umn entitled Packet Panorama - yes, this was the
period when AX.25 packet radio was developing
fast, with bulletin boards springing up around the
country, linked by a backbone, mostly on 70cm
and 23cm (no internet linking back then, although
a ‘'wormhole’ existed to link our system to the US,
presumably hitching a ride on someone’s compa-
ny private circuit!). PW
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Daimon Tilley G4USI
practicalwireless@warnersgroup.co.uk

egular readers will know that | am a bit

of a Xiegu fan. | already own the G90 and

X5105 radios and have also reviewed the
GTM. I was delighted, therefore, when Alan at
Sinotel asked if | would like to review the latest
offering.

It was nice to see that when the rig arrived,
Xiegu have updated their packaging, giving a
more professional appearance, and there was
a proper printed manual to get you started. The
rig comes with a fist microphone, allowing quite
a few operations to be performed from it, a USB-
t0-USB C cable, a dedicated mains charger (but
the two-pin European variety and no adapter)
and a power cord.

Therig itself, Fig. 1, is of a very similar size
and weight to the existing X5105 and has a well-
made feel about it. Covering 160m - 6m, the rig
is capable of between 0.1 and 5W from its inter-
nal 3,000mAH battery, or 10W from an external
supply. Itis not clear what voltage is required
from an external supply to achieve 10W, but |
managed to get this with just over 10V, which
is very handy - rigs such as the IC-705 require
a full 13.8V for maximum power, which can be
a disadvantage in some cases, such as mobile
use for example.

Powering up (and down) takes a few seconds
as the software does its thing, and when [ first
powered the rig up | was very impressed by the
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The Xiequ X6100

Daimon Tilley G4USI gets his hands on the latest offering

from Xiegu.

bright, clear and colourful screen, which is easy
to read and displays all the information you
need in one go. Actually, | was really pleased to
see the display was quite readable even in di-
rect sunlight. The second thing that struck me
was the quality of the received audio, which is
far superior to the X5105, probably in partto a
larger speaker, but very noticeable indeed and
drives to a very good volume without distortion.

The layout is similar to the X5105 in a broad
sense, but there are some new buttons as well
as common ones having changed position. Two
new additions are a proper rotary knob used
for volume, squelch and RF Gain (alternated
by pressing the button) and a multi-function
knob for choosing menu settings. | also like the
change to the VFO control, which is now also a
proper knob and, as areally nice improvement,
the encoder has no detents and turns freely
without clicks. In fact, you can even ‘spin the
dial’ and it will freewheel a little, which makes
spinning through the bands very nice indeed
and quite quick too.

Of course, the waterfall display is yet another
addition with the nice big screen, Fig. 2, and |
find this clear and nicely done, with a little sil-
houetting done on the panadapter section to
show a good few seconds of band activity his-

16:38 150, 13.7Y
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tory. The bandwidth displayed can be changed
between either 50 or 100kHz and the main
screen also shows an audio scope, which is
useful, as well as SWR level, but this is not per-
fected yet on my version. More on this later.

Key features are now accessed via a dedicat-
ed button to the left-hand side, and these are as
follows: a ‘GEN’ key, brings up a General menu
list across the bottom of the screen, with two
menu options for radio settings, one for display,
one for system and one for memories. Each of
these is accessed by a small button underneath
the relevant option on the display (there is no
touchscreen facility.)

An ‘APP’ key gives access to the digimodes
Modem (CW, BPSK and RTTY can be both de-
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Fig. 1: Front view.

Fig. 2: The nice clear display.

Fig. 3: Top view of battery pack.
Fig. 4: The 3D-printed battery pack.
Fig. 5: High SWR reading on 30m.

coded and sent), the SWR Scanning function
and Voice Call Messages.

The ‘Key’ button allows amendment of CW
keyer functionality, the ‘MSG’ button, CW mes-
sage functionality, ‘DFN’ gives access to Noise
Reduction and Noise Blanker settings, and final-
ly, ‘DFL gives access to three separate Filters.

Working through some of these functions
again, in the ‘APP’ mode, when using the
MODEM function I noticed that the CW decod-
ing was reasonable, maybe a slight improve-
ment on the X5105/G90, and in this mode the
small audio scope on the display shows two
red vertical lines at about 700 and 1,000Hz. |
found that the 700Hz line works well as the CW
Zero-In indicator. It would be nice to see these
lines present on the scope in normal use. It was
simple to adjust CW decoding speed from this
screen, but to access the CW memories from
this screen it is necessary to press the ‘MSG’
button as well.

I have to say that | was disappointed by the
SWR scanning function, which did not appear
to work very well or to be accurate. | think that
this, in turn, limits the ability of the internal
ATU. On one nice day | was operating from the
patio using a long wire and 5m counterpoise.
The X5105 tuned the wire on 40m beautifully,
but the X6100 just plain refused to tune it at all
on that band. | cannot believe that the ATU has
changed much from the X5105/G90, so sus-
pected this was a firmware issue, which | hope
will be resolved. Indeed, when | took the rig
out to my fields, | was able to tune up my cattle
livestock trailer and over a half-mile of electric
fence (switched off of course!) so | think that
the SWR/Tune facility is a bit ‘flukey’ on my
firmware version. A little more on this at the end
of the article.

June 2022 PRACTICAL WIRELESS

On the positive side, the digital noise reduc-
tion was excellent and | found that this did not
greatly degrade the audio quality. The digital fil-
ters are also excellent and you can set the three
defaults for different modes, setting high and
low cut-offs, and allowing IF shift. They are real-
ly simple to use and very effective. | particularly
like the fact that selecting the filters puts them
as a large overlay on top of the waterfall making
them very easy to read and adjust.

Again, similarly to the X5105, a number of but-
tons are placed on the top side of the rig. This
is understandable to make space for the screen
and knobs, but it does have the disadvantage
of having to keep tilting the rig forwards to
identify the correct button to press. Having
said that, you do get used to the buttons’ loca-
tion, and should it be used regularly you could
do it by touch alone, | am sure. All buttons are
nicely backlit, making it great for evening and
night-time use. The buttons on the top are for
the inbuilt PTT, Band changes, Mode changes,
switching between VFO A/B, selecting the ATU,
Memories, AGC and VFO Tune rate.

Having familiarised myself with the basic func-
tionality, my first CW QSO was a good 25 min-
ute chat and it was a pleasant experience. CW
filters of 500, 250 and 150Hz are available and
although there was some ringing, | found these
effective with good skirts. It is important to
note that to make the most of CW functionality,
including the CW Zero-In line and CW memo-
ries, it is best to operate this from the Modem
setting. SSB was similarly easy to use and | re-
ceived several good audio reports.

| decided to then try digimodes and found set-
ting up with the PC to be very easy indeed, us-
ing OmniRig and instructions provided on the
Sinotel website. The rig creates two COM ports
on the PC, which are used with OmniRig. The
only other need is to tell your digi software the
Line In and Line Out to be used. Only the single
USB-A to USB-C cable is required, and this car-

ries the audio as well as CAT commands - a
big improvement, especially when using the rig
portable. | managed to get operational without
needing any amendments to the X6100 settings
except for choosing USB-DIG mode and went
on to make a number of FT8 and FT4 contacts.
| then turned to WSPR on both 80 and 40m,
which | left to band-hop overnight. No drift was
reported and this is in line with the manufactur-
er's claims of a one part per million high stabil-
ity TCXO.

AM broadcast reception was also a pleasant
experience and the audio continued to impress
me for a rig of this size. The waterfall display
also added to the BC reception experience.

Let us turn our attention to Firmware. In my
experience it takes Xiegu quite a little while to
get to the point where the user can be satisfied
that all functions perform well. This rig is no
exception. The good news is that they nearly
always get there in the end. If you are thinking
of buying this rig, beware that we are not yet in
that position, more needs to be done. My demo
model shipped with the 1.1.2 firmware. Since
that time, versions 1.1.3 and 1.1.4 have been
released. | have chosen not to try to upgrade the
firmware on this rig because the X6100 com-
munity tell me that while these later firmware
updates fixed some problems, they created
others! | understand that one of the things im-
proved has been the SWR scanning functional-
ity, and indeed this might allow me to tune my
patio long wire. However, as an example, it is
reported that while fixing this issue, it broke
the CW decoding functionality. This is a fea-
ture with Xiegu updates, several improvements
along with a number of unintended conse-
quences!

Other functions not really working satisfac-
torily at the moment are Wi-Fi and Bluetooth.
While | understand you can connect the rig to
Wi-Fi, it currently serves no useful purpose.
Where Bluetooth is concerned, | am able to

11



- 10, 1'3I2000

AM FII.!.

| I"m c a1

L]
9
8
7
L]
S
a
3
2
1

i r 07.946  10.023 'I.M

LS 00139101 13.4 9D

10, 100

oon

AGC-A

10177 10.254 10 33 _%ﬂ

SPEED e
3 ear

discover a number of devices and can con-
nect to my phone, but again it provides no cur-
rent functionality. | seem unable to connect to
a Bluetooth speaker, although | know others
who have - perhaps they are using a differ-

ent Firmware version? A number of users have
also been successful in connecting a Bluetooth
keyboard and mouse, for RTTY etc. These
Firmware issues do tend to get fixed in the end
though, and | believe that in the next 12 months
or so we will end up with stable and reliable
firmware allowing full functionality.

One compromise made with all this new func-
tionality is battery life. Xiegu have switched to
an 8.2V, 3,000mAH battery. Combined with the
enhanced functions and the lovely large colour
screen, this does mean that battery life is a bit
of anissue for portable work. | decided to test
this out in two ways.

First, | turned the screen down to the lowest
brightness, found an SSB contest station on
20m, and just left it to receive at a moderate

volume, | did not transmit at all. | was sat along-

side the radio for the entire time and the battery
went from fully charged to flatin 2 hours and
50 minutes. By contrast, the X5105 lasted for 6
hours and 30 minutes.

I then decided to try a typical portable oper-
ating style. Once again, having gone from fully
charged, | transmitted a total of 21 short CW
CQ calls using the built-in memory keyer and
had nine QSO0s. Eight of these QSOs were of the
brief contest type report in the CWOps activ-
ity sessions, with one more of a standard style
QS0. I managed two hours of operating before
the battery went flat. That is a bit short for my
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personal liking but might suit the odd ad-hoc
portable spell. It would be a shame to have to
cut your foray short though, so an additional
external battery source would probably be sen-
sible.

And therein lies my own dilemma. Make no
mistake, this is a superior rig in nearly every re-
spect to the X5105 for only an additional £50.
Itis excellent value for money, and when the
firmware is fixed and stable in all respects it
would make an excellent field radio, but the only
things stopping me trading my X5105 for one
are the battery life and the current SWR/ATU is-
sues. For me the beauty of these two rigs is that
they are true HF shack in a box rigs. The combi-
nation of internal battery, internal ATU and even
an internal microphone and PTT button makes
the X5105 my ‘grab and go' radio of choice, but
if I have to take another battery pack to be sure
my trip is not caught short, would that work for
me? At the moment, the honest answer is | just
don't think so.

Interestingly though, | recently came across
a Facebook feed of Ralf Dollmann DL1BAX,
who has used a 3D printer to build a piggy-
back style Li-lon 18650 battery case. The case
itself was designed by N7DDC and bolts to
the rear of the rig. It actually makes the body
shape look almost identical to the IC-705 and
provides front facing rack-type handles. Using
six 18650 cells in a three series, two parallel
combination (3S2P), this gives around 12V and
allows the full T0W to be run too. Ralf is us-
ing 3,500mAH batteries for a total capacity of
7,000mAH, more than twice the capacity of the
internal battery. Based on my experiments this
should give a good six hours or more of CW us-
age using a combination of the built-in battery

and this pack - much more like it. The other
bonus of this pack is that it truly becomes part
of the radio so, although adding both bulk and
weight, it is still just the one unit to grab. | have
included some photographs of Ralf’s build here,
with his permission, Figs. 3 and 4. The design
files for the 3D printed case are available on
Thingiverse.com, and the weight of the radio in-
creases from just under 1kg to 1.25kg with the
fitted battery pack.

To summarise, this is a great rig, which just
needs some more firmware tweaking to be
perfect. | am sure that will happen in the next
12 months or so and some of the additional
features such as Bluetooth and WiFi will be-
come more than just marketing gimmicks and
be really useful. Once again Xiegu have hit the
sweet spot, producing a great little radio that is
amatch for other, more expensive radios in the
same market segment.

Just before the deadline for this article, | de-
cided to give the latest Firmware a whirl. |
downloaded the latest version from the Sinotel
website along with the instructions. Updating
was pretty straightforward, but you do need a
micro-SD card. On successful completion of
the upgrade, | went straight outside to my pa-
tio long-wire. You will recall that my G90 and
X5105 both tune this beautifully on 40m. | was
hoping the firmware upgrade had fixed the
SWR/ATU issue on the X6100 and it would now
tune it. No such luck, it stubbornly refused to
tune it below 3:1. Returning to the shack, | con-
nected the rig to the three antennas | use on HF
and which, only yesterday | had checked with
the NanoVNA. Unfortunately, the SWR scan-
ning issue does not appear fixed. Just as an
example, my 132-foot-long End Fed Half Wave
for 80m returns a pretty flat SWR across the
entire 30m band. Not according to the X6100,
which, at times, was showing an SWR of over
10:1 at about 10.110MHz (see screenshot, Fig.
5). Even more bizarre is that the reading was
not consistent between all of the sweeps, with
the rig reporting very different ‘high’ spots on
the band at differing times. The X5105 properly
reported an almost 1:1 SWR. | assume (hope)
that this erroneous SWR metering is driving the
ATU issue | noticed and that it will eventually be
resolved. As reported by others, the CW decod-
er just does not work at all on this current firm-
ware release, although | don't personally make
use of that functionality in any event.

My thanks to Alan at Sinotel for the loan of
this review model. The X6100 costs £549.98
and is available from Sinotel (although the web-
site reports ‘sold out’ at press time):
www.sinotel.co.uk
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The INRAD W1 COMPETITION HEADSET

o Super comfortable for long hours of operating

® Boom mic with great transmit audio

e Unique headband tilt-back feature as on pro

broadcast headsets

e Large high response speakers

* Requires optional adaptor lead

for your make of radio

79.95

MFJ - HUGE STOCKS!

MFJ-269D
HF/VHF/UHF Analyser

 Portable and easy to use
* Covers:
0.1MHz-470MHz (w/gap)

£469.95

ANALYSERS
(1-230)MHz Graphic analyser ..
.. HF/VHF Digital Analyser....
Noise Bridge 1 - 100MHz.

ORSE

..£439.95

BALUNS
1:1 or 4:1 Switchahle Balun.

4:1 Remote Balun box £84.95

00W tuner + Dummy load..
.. Receive ant tuner + pre-amp.
..200W 1.8- SOMHz Portable ATU .

~£499.
...£549.95
. .£309.95

150W/300W Auto Tuner... . £399.95
... 150/300W Auto Remote Tuner... £429.95
.. 600W Auto Tuner.. ..£399.95
... 500W remote Auto ..£549.95
5kW 1.8-30MHz Auto Tuner....... £849.95

150W Travel ATU with 4:1 Balun.. £219.95

POWER OUTLETS

3 way 304 DC Power Pole outlet... £62.95
.. 6 way 154 DC multi power outlet...£59.95
. 4 way 354 DC multi power outlet... £89.95

MORSE KEYS

Bencher BY-1

lambic Chrome

BENCHER
... lambic Black.......ccooovoniiis
.lambic Black Chrome NEW!....
. lambic Chrome... .£239.95
.Hand Key Deluxe .£169.95
.Hand Key Deluxe Chrome....... £199.95
... Universal Key hook up wire....... £16.95

]

MFJ-949E Antenna Tuner

© 300W Tuner
* With Dummy
Load

£259.95

8 way 30A DC multi power outlet £134.95
10 way 40A DC power outlet.....£164.95
ANTENNAS
Tuneable indoor active antenna... £159.95
. QRM eliminator+active antenna.£299.95
1763....... 3 element 2m beam.. £79.95
1799X.....9 Band vertical £399.95
1982LP... End fed half wave 80-10m 30W...£64.95
1982MP.. End fed half wave 80-10m 300W.£95.95
1982HP...End fed half wave 80-10m 800W.£129.95

TELESCOPIC MASTS

1118.......
1129.....

1020C.....
1026...

10ft Strong Fibreglass mast ~ £149.95
1904H..... 25ft Strong Telescopic mast........ £199.95
1904HD.. 25ft Super Strong Fibreglass...... £219.95

1906....... 33ft Strong Fibreglass mas .£209.95

1908H.....43ft Strong Fibreglass mast........£299.95
SWITCHES

1700C..... 6 Way coax switch. 2kW. .£189.95

1701....... 6 Way coax switch 2kW { £119.95

1702CN.. 2 Way coax switch 2kW (N Type)..£99.95
1704 {P)..4 way coax switch 2.5kW (S0239)£129.95
1704 (N). 4 way coax switch 2.5kW (N type) £124.95
1705H.....RF By-pass switch 60MHz 1.5kW...£59.95
RF Sensing T/R Ant Switch 200W.£132.95
1708B SD.......RF sensing SDR switch........ £159.95
SWR/WATTMETERS
813.......... QRP SWR/Wattmeter
Digital SWR/Wattmeter..
DUMMY LOADS
300W DC-650MHz - SO-239........ £67.95
.300W DC-650MHz N type..
100W DC-500MHz N type.......
ACCESSORIES
Noise canceller/signal enhancer... £269.95
Rig Pi Station server.......cccceuee.ne £399.95

We carry a HUGE range of MFJ Products
- check our web site for full listing

..£59.95
(£249.95

VIBROPLEX KEYS
Blue Racer Deluxe....Bug Chrome
Original Deluxe........ Bug Key Chrome.
lambic Deluxe....Single lever Chrome..
lambic Standard....Paddle Black
lambic Code Warrior Junior... Sati b
Vibrokeyer Deluxe..Single lever Chrome. £249.95
Hand Key Standard... Black...
Hand Key Deluxe....Chrome.
Hand Key ‘Camelback..mini . b
409V Vari-speed arm for Orlgmal Bug.. £39.95

HI MOUND
Hand Key deluxe
Hand Key Affordable .. £45.95
Hand Key improved action........ £69.95
HK-709...Deluxe Hand Key with heavy base.£79.95
TC-701 Budget hand Key. .. £49.95
MK-701..... Paddle Key

.£249.95

See the full range of Morse Keys on our Website

~ Comet

~ CAA-500 MKkl

Commercial Grade
Antenna Analyser

¢ 1.8 - 500MHz
* TFT display
® Auto Sweep
s Overlay 5 sweeps
(in different colours)
* Large X needle meter

£399.95

ALINCO

Alinco DX-10
28MHz Multi Mode Transceiver

* AM/FM/SSB/CW

® 25 W RF output

¢ Channel operation
® Freq. Programmable
* Multi colour display

£189.95

COMET - UK IMPORTER

CA-52HB4
50MHz 4 element
HBICV Wideband
Beam

N £129.95

o Lightweight - ideal Portable Antenna
* Gain 10.4 dBi, boom 3.2m

VHF/UHF FIBREGLASS BASE ANTENNAS
GP-15N....... 50/144/430MHz, 2.4m... b

GP-1M. 144/430MHz 1.2m
GP-3M. 144/430MHz, 1.78m..
144/430MHz, 3.07m..
144/430/1200MHz, 1.78m.
, 144/430MHz 5.15m
GP285........ VHF 5/8 {135-175)MHz..

VHF/UHF BEAMS

CA-52HB2...2 element HBICV for 50MHz... £89.95
CA-52HB4...4 element HBICV for 50MHz.£129.95

CYA-1216E. 6 element. 1200MHz.. ..£119.95
CYA-2414... 2.4GHz 14 EI.15.5dBi. £119.95
ANTENNA TUNER
CAT-10....... 10W (3.5-50)MHzZ.......ovvvnn. £129.95

HF PORTABLE ANTENNA SYSTEM

- BOX SET HF-350M

- Multi Band Vertical

e Covers: 160m to 6m

, * Complete Portable system
~ e With Carrying pouch

HFJ-350M...
HFJ-350M...3.5-50MHz 9 Bands.............. £129.95

1.8-50MHz Box Set w/case... £149.95

HF BASE ANTENNA
CHV-5A.5 band rotary loaded Dipole 4m long. £369.95
CWA-1000..5 band 500W Fan Dipole.......£149.95

BALUNS

CBL-1000....1.7-30MHz TkW/CW
CBL-2500....1.8-56MHz 2.5kW/CW...

LOW PASS FILTERS
CF-30MR.....1.8-32MHz TKW/CW..
CF-50MR.....1.8-57MHz TkW/CW..

Pro-Set 7

HEADSETS for ICOM RADIOS
~ Pro-Set 7 IC for lcom (Black or Red) colour. £249.95
Pro-Set 6.....HC6 element ....£159.95
Pro-Set Elite IC...for lcom radios.. £189.95
PMS-IC Single Lightweight Headset..... £98.95
PMD-IC........ Double Lightweight Headset..£116.95
HEADSETS (HC6 or HC7 elements)
Pro-Set 7.....HC7 {Black, red or Pink)........ £239.95
Pro-Set 6.....HC6 element ..£159.95

SSB Masthead
Preamplifiers

SUPER AMP - SERIES

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

1.5kW 2m (T-Bias)
750W Zm (T-Bias).
.500W 70cm (T-Bias).
. 750W 4m (T-Bias).
SP13B... .50W 2.4GHz (T-Bias,
DCW-2004B...... Sequencer 6/2/70cm.

..£599.95
. £349.95
.£349.95
.£389.95
.£499.95
. £279.95

CAT-300 Cross Needle Antenna Tuner

* 1.8-60MHz

* 300W PEP

£229.95

DUPLEXER
CF-360A....1.3-30/49-470NHz 2XPL259 $0239.... £59.95
CF-360B..1.3-30/49-470MHz 2x50239 PL259.... £59.95
CF-4160B.. 1.3-170/350-540MHz $0239 N PL259 £39.95
CF-416A....1.3-170/350-540MHz S0239 2PL259.£49.95
CF-416B....1.3-170/350-540MHz 50239 PL259 N £49.95
CF-503C.... 1.3-90/125-470MHz PL259 2x50239..£89.95
CF-530.... 1.3-90/125-470HHz 0239 24PL259, £49.95
CF-530C.... 1.3-90/125-470kHz 2x50239 PL259. £49.95
CF-706PL.. 1.3-57/75-550MHz 50239 2xPL259. £54.95
CF-706N...1.3-57/75-550MHz 50239 N PL259, £59.95
TRIPLEXERS

CFX431A... 145/433/1296MHz PL259 2 x N sock £89.95
CFX-514N..50/144/430 MHz 2 x PL259, N sock.. £69.95

CROSS NEEDLE SWR/POWER METERS
CMX-200.... 1.8-200MHz 30/300/3k........... £99.95
CMX-400.... 140-525MHz 30/60/300W.....£109.95

CIVIL/MILITARY AIRBAND
AB1230H.... H/Held Airband receive... .£29
AB1230M... Mobile Airband receive
AB380......... Base Airband raceive
DUAL BAND MOBILE ANTENNAS
C€SB7500..2m/3.6dBi, 70cms/6.1dBi .
CSB7700..2m/4.4dBi, 70cms/6.9dB
€SB7900..2m/5.1dBi,  70cms/7. 7dB

m. £29.95
SBB-45m/3 0dBi, 70ame/55aBi 0 92m £39.95

CA-285.... 2m/3.5dBi, S0MHZz/0dBi 1.32m... £25.95
TRI-BAND MOBILE
SB15........ 6/2/70cms 1.53m 120W............. £59.95
HF MOBILE
UHV-4...... Quad Band 28/50/145/433MHz.. £89.95

ACCESSORIES
MCB3.Drive on Base for mobile mast support. £79.95
MG-4M.... Magnetic Mount ¢/w 4m cable.... £34.95
CTC-50M.... Thru window cable/S0-239 assembly £45.95
§0239 socket/Cable assembly 4m.£26.95
3K-054M...50239 w/ 4m miniature cable/PL259 £29.95
€S-400P..Lightning arrestor DX -500MHz...£29.95

Pro-Set Elite 6......HC6 element............... £174.95
PMS-6 Pro Micro. Single headset HC6....... £85.95
PMS-6 Pro Micro..Double headset HC6.  £199.95
HTH-Dual.....Lightweight Dual for H/helds... £49.95
HTH-Single.. Lightweight Single for H/helds. £29.95
SPEAKER SYSTEMS
HPS-5........... Amplified Speaker
Audio Processing unit.
MICROPHONES
ICM....... Quality Hand mic for lcom radios.. £123.95

...£199.95
...£269.95

PR-781G...... Gold Studio Microphane........ £209.95
ACCESSORIES

HS-2. Hand PTT control .£36.95

FS-2. Footswitch dual channel .. £54.95

FS-3. Footswitch single channel........£29.95

PL2-T alanced Boom for Studio mics. .£139.95
CB-1PTT.......Heavy duty Mic base............... £76.95

Full range of leads and mounts in stock!

XIEGU GRN1

Digital Audio & Noise Filter
 Improves SNR up to 22dB
* Low cut - Hi cut audio filters
® Headphones or Speaker output

® Power: 12V DC {not supplied) [EPPERE]
s GY03....... £39.95

PART EXCHANGE - WE OFFER THE BEST RATES FOR YOUR OLD GEAR, CALL US NOW FOR A QUOTE!




Nevada - personal callers welcome - for purchase & collection

ALINCO ALINCO

Alinco
DR-MD520E
Dual Band DMR
Mobile Radio

Midland CT590
VHF/UHF Handheld
FM radio receiver
e Dual Watch scan
e Power: 5W
® CTCSS, DCS
© Programmable from PC
® Includes desk charger
and 1,500mAh
Li-lon battery

£59:95 now

Xiegu X6100
10W QRP SDR Transceiver

¢ HF/50MHz ALL Modes + data

® Power: 10W ext supply, 5W internal battery

® High-res. colour Screen

* Automatic Antenna Tuner

* SWR Scanner and Voice Call

o Built-in Bluetooth/Wi-Fi function || "

£599.95
i . SPIDERBEAM YAGI KITS HEIL
S * No compromise design Headsets for
=  Handle 2kW power! lcom
» Lightweight, Portable The perfect
& * For home or Dxpeditions combination!
SPIDERBEAM YAGI KITS

B
Spider 3........... 10/15/20m Standard PMD-IC PMS-IC

Communications Grade 30A Supply

Best in Class! EAEERER | - Builtin GPS w/ APRS support
) * DMR Tier 1 and Tier 11
DM-330FXE.. 30A standard filtered supply. £129.95 |« | arge LCD colour display

DM-30E......... 30A {peak) digital display..... £99.95 | 55\ VHF/ 40W UHF
30A Digital & P/Pole conn.. £109.95 | e Plus lots more! £299.95

MIDLAND

Midland XT-70 Adventurer
LICENCE FREE - 2 Way Radio Pack

Xiegu G90
20W Portable HF Transceiver

® TX: HF Amateur Bands

® RX: 0.5-30MHz

o Dual Band PMR/LPD * Large colour TFT Screen Spider 3HD...... 10/15/20m Heavy Du
Handhelds © (At  AYits T ke Spider 5. 10/12/15/17/20m Standard.... PMD-IC........ Double headsetmic...........£116.95
e Pack cantains: Spider SHD ... 10/12/15/17/20m HD............... PMs-IC.......... Single headset/mic ...£98.95

2 x radios, Desktop
charger, 2 x Earphones,
USB cable, Carry Case

£119.99

FAST AUTO TUNERS
REMOTE — DESKTOP — ZERO POWER

Xiegu GY03

Powerful communications

speaker 3W & connacting lead
[ A T —
X-5105....5W QRP Transceiver...... £499.95

SPIDERBEAM ULTRA LOW LOSS COAX

Telescopic Masts and Poles =
S —— e

Fibreglass Telescopic Poles

10m — NEW! Iini pole..

| 12mtr Heavy Duty..

18mtr Standard..... £199.95

£39995 | Ecoflex 15

499,95 | permete....£8.29  price per 102m drum.......... £829

LDG

22m ’Long John" NEW.
26mtr Standard.....

ELECTROMCS Designed to work seamlessly with your transceiver Aluminium Telescopic masts German engineered! E:rorzle?r)e( & ?;L;SS I dim £889
and match a wide range of antennas! 10 metre Standard (1.35m retracted)... l s B 7320) : i 7o
10 metre Heavy Duty {1.7m retracted).. £359.95 |\ comnector (Pan.' 7395)' £9'95
Z-100A Z-100 Plus / 12.5 metre {1.65m retracted)........... £399.95 E ypﬂ 10 : .
Plug and Play 1€705 14.5 metre Heavy Duty {2m retracted).. £499.95 U ) d
operation lcom 1C-705 15 metre Standard (2m retracted).... .. £459.95 Eecro?le;';10;?359 price per 102m drum......... £399
Use with Yaesu, lcom, Elecraft, Alinco and Auto Tuner ROTATORS per metre......£4.30  price per 102m drum.
Kenwood madels using the seven supplied Supplied with stereo interface cable and PL259 connector {part: 7378).....
interface leads Covers 1.8 to 54MHz with BNC to PL259 plug to work directly with YAESU N type connector {part: 7367

G-2800DXC... Extra heavy lury.... £929.95 | Alrcell 7 _
G-5500.......... Azimuth/Elevation...£654.95 | permetre.....£2.99  price per 102m drum.
G-1000DCX.. Heavy duty........... £499.95 | PL259 connector {part: 7390).....

powers from 0.1 to 125W the Icom [C-705. Features 2,000 memories
m that both store frequency and tuning
parameters. The Auto tuner provides 125W

Z-100 Plus power handling with super-fast 0.1 second G-450C.........Stendard duty........ £339.95 | 1 ype conrector part: 7392)
Zero power tune (from memory) - i Aircell 5
Auto Tuner £199.95 Hy Gain YRC-1X & YRC-3X per metre.......£2.75  price per 102m drum...........£259
Computer controllers for Other 100M Coax Drums
Handles 125 Watt and will work from {'ust AT-1000 Pro Il Yaesu rotators See our web! Westflex 103.. Semi Air-spaced low loss...
100mW of drive. Latching relays use almost Flagship RG-213 {Cabnex).....Low loss good qualit
zero current once tuned. 2,000 memories Auto Tuner CREATE RG-Mini 8......SUPEr XX..ooocerrevvrsenrne

and a matching range of 6 to 800 Ohms its Uses worrm gear for higher torque RGS8/CU........ Mil spec
ideal for Portable or mobile operation Handles 1,000 Watts with a large easy to RC5-B3 Heavy Dut Twin Feeders
m read Bargraph display. Covers 1.8-54MHz « Controller w\;{)rese)tl 450 Ohm....... Twin feader.
with a choice of two antennas. ; 300 Of..... Twin feeder. -
AT-600 Pro Il Matches from 6 to 1,000 Ohms so easily £1289.95 y{;&tﬁgﬁggﬁtmﬁ”e £50.95

General purpose handles Yagis, Dipoles, or virtually any coax

i T fed antenna. £539.95

Designed for mid sized amplifiers up to 600
Watts with a large easy to read bargraph ?STO%ISO Gealll TECSUN

Nevada KEVLAR — green ultra-strong wire!
Nevada 28.....2.8mm 2kW  per metre. .. £0.99
Nevada 32.....3.2mm 5KW  per metre.

that shows Forward/Reverse power and Auto T
SWR. Switch between two antennas with to Tuner

2,000 memaries for each antenna, giving A general purpose tuner ideal for the higher Tecsun H501x Tecsun PL-990x
almost instantaneous recall. powered 200W transceivers, but will tune Flagship radio Top of the Range
£384.95 from just 5W input. With a bargraph display, with Bluetooth Portable Radio with

two antenna outlets and 4,000 memories, Bluetooth

AT-100 Pro 1l (2,000 per antenna) it learns your favourite ) 3t — £329_95
100W & QRP frequencies for near instant recall

£259.95

* Covers: LW, MW, FM, SW (1.711-29.999)MHz

Auto Tuner o Covers: LW, MW, SW, FM (64-108 MHz) 1
£289.95 « All mode reception incl. S5B i * MP3 player via SD port
Requires just 1W for operation, so ideal for Z-11 Pro 1l
QRP, but will also handle up ta 100W. Has QRP Portable AIRSPY SDRplay
two antenna outlets and 2,000 memories Auto Tuner

Airspy HF+ Discovery

® Pre-selectors
® 9kHz - 13MHz

RSPdx SDR in metal case
Covers: 1kHz-2GHz
Now with Improved:
» Performance below 2MHz

. 1

Plus more! £194.99
RSP 1A
Wideband Budget SDR
 Covers: 1 kHz - 2GHz
 Software upgradable

per antenna. The bargraph display provides
both 12.5W and 125W scales for easy QRP

or higher power readings. Ideal QRP tuner needing just 0.1W for

£249.95 tuning, but capable of 125W. Dedicated © 60MHz - 260MHz
= buttons for manually fine tuning the  Use over internet
antenna once near match. Ideal for portable ® 60x45x10mm
Z2-817 use with internal AA batteries requiring £199.99
just 20 micro amp standby current. AIRSPY R2 .
" VHF/UHF/SHF Receiver

Interfaces through the CAT port providin C ® 24MHz-1,800MHz J

full control of thge tuning cyfles. Spuppliedg i Il_glgéu'r\losvide et ol * 10MHz panoramic spectrum * Good dynamic range

with all cables required to interface to the - ZOOV\FI) Bal 4 UNUNS with * 3.5 dB NF {42-1002)MHz £99.99
FT817/818. 2,000 memeaties store pravious = 11 21 agg{’ls ag 491 rati et * Tracking RF filters RSP DUO Dual Tuner SDR
settings for fast recal. Ultra low power zﬁ'f el AN e Aoy re ol £199.99 o Covers: 1 kHz - 2GHz
consumption and truly portable from Ul  £34.95 “a,, AIRSPY Mini o Software upgradable

internal battery power. /' * SDR Dongl
ve ZEEA (LD G: imporTERS of LDG products PR iy SR £119.99 £239.99

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

3§ follow us on twitter: @NevadaRadio 'F follow us on facebook: www.facebook.com/nevadaradio

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




yi’énough to join the
_NEVADA Sales Team?

..Then we have a rare vacancy just for you. It's a
varied and interesting job for the right person

Based at our Portsmouth warehouse
See our web5|te under VACANCIES for more details.

FOR A RELIABLE FAST, FRIENDLY SERVICE |

Acom 12005

* Power:

overheating

Solid State Amplifiers
A12008.. o 1.2KW HF + &m....naw version.

A700S....

Valve Amplifiers

Amphflers
you can trust!

o Covers: 1.8-54MHz

50W input for 1.2kW output
* Full protection for SWR and
£2999.95

Acom 1010
700W Valve Amplifier
© Covers: 160-10m

£1849.95

£2499.95
£1849.95

Acom 1000...
Acom 1010 700W HF.
Acom 1500............. SKW HF + 6m.
Auto Antenna Tuner

£3199.95

Acom 04-AT.......... 1.5KW Auto Tuner + 4 way switch...... £1069.95

TCOM Hot products!

i lcom 9700

Full ICOM RANGE in Stock!

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

2/70/23cms Transceiver
The Boss’s choice!

£1795.95

lcom 1C-705

VHE, UHF HF, D-Star all
mode 10W QRP
portable transceiver

£1299.00

YA ESU Hot products!

14 18 000

Yaesu FTdx-101MP New 200W version

Yaesu FTDX10

d HF/6m/4m SDR 100W
Transceiver - A WINNER!
Rated N2 3 in the Sherwood
Performance chart!

£1375.00

Yaesu FT-991A

Full coverage HF/VHF/UHF

* 160-6m, 2m and 70cm

* SSB/CW/FM/AM/RTTY/PSK/CAFM
® 160-6 meter built-in Autotuner

£1229.95

Yaesu FTdx-101D
SDR HF/50/70MHz
100W Transceiver

£3049.95
£4199.95

New from®,
lcom ID-52E ICOM

D-STAR Digital Handheld
¢ Bluetooth Technolog

* UHF Military Airban !RX
* Picture sharing function
* Louder audio output

» Waterfall Scope

* Tough & IPX7 Waterproof
* Micro SD card slot

£499.95

New Product!

YAESU
FTM-200DE
50W DUAL Band
CAFM/EM

with single
receiver & GPS

® TX: 2m/70cms
* RX: 108-999.995MHz
* Recording function
® Micro SD card slot

QUALITY PROFESSIONAL METERS
from JAPAN at AFFORDABLE PRICES
Factory Direct - FULL RANGE IN STOCK!
CN-901HP
Professional grade
1.8-200MHz cross needle
SWR/Power meter

CN-501H
1.8-150MHz

CN-103LN
140-525MHz

CN-501VN
140-525MHz

CN-901G
900-1300MHz

NEVADA Quality Power Supplies

2 YEAR WARRANTY!

Nevada PS-40M
Linear

* 40A {max) with meter
e 1.5-15V DC

o Cigar adaptor output

£129.95

.. Lingar 8A {max) 13.8V DC.....
. Linear 30A {max) 3-15V DC .. £99.
. Switch mode 50A {max) 9-15V DC.£129.95
Switch mode 30A {max) 9-15V DC... £79.95
...Switch mode 30A (max) 9-15V DC... £69.95
PS23-SW1..Switch mode 23A (max) 13.8V UC....£59.95
PSW-07...... Switch mode 7A (max) 13.8 DC.....£29.95
PSW-04...... Switch mode 5A (max) 13.8 DC.....£24.95

VIBROPLEX End Fed Wires

@B - no external tuner required!

EF-80-10-JR-KW.....80-10m, 75ft long.......£169.95
HF-ALLBAND-KW....80-10m, 130ft long.....£169.95
EF-40-10-KW........... 80-10m, 66ft long.......£159.95

HUSTLER HF VERTICALS

1kW power rated

- 10m 6.25m high.......eee. £199.95
10m {5 bands) 7.46m £249.95
10m {6 bands) 7.3m......... £289.95

Moblles for HF and CB radio in stock too!

PART EXCHANGE - WE OFFER THE BEST RATES FOR YOUR OLD GEAR, CALL US NOW FOR A QUOTE!

SIRIO ANTENNAS

Quality Antennas from Italy!

WY400-10N
* 70cms 10 element 1
* Wideband 400-470MHz
* Boom: 2m, Gain: 14 dBi '
£99.95

VHF/UHF Verticals
(68-73)MHz 4m 4.15dBi......... £69.95
{440-455)MHz pmr 4.15dBi.... £39.95
€X455........ {455-470)MHz pmr 4.154Bi.... £39.95
TORNADO 50-60.(50-60)MHz 6m 3.5¢Bi......£59.95

HF/VHF/UHF Beams
..3 el (26-28)MHz 10.65dBi....... £99.95
..3 el (26-28)MHz 13.15 dBi... £119.95
.3 el 50MHz 8.5dBi.. .£99.95
.5 &l 50MHz 10.5dBi
.3 el 70MHz 7.0dBi..
.3 ¢l 108-137MHz Air Band..... £89.95
WY140-6N.....6 &l 2m {wideband) 10.5dBi....£99.95
WY400-6N.....6 el 70cms {wideband) 11.0dBi.. £79.95
WY400-10N...10 el 70tms (wiband) 14.0dBi...£119.00

26-28MHz Verticals

Gain-Master... 1/2 wave 5.5m 500W. . £119.95
Gain-Master... Full size 7.3m 500W... .. £139.95
Vector 4000... 3/4 wave 8.4m TkW.

Sirio 2008......5/8 wave 6.1m 1kW...

Yaesu
FTM-400XDE
Dual Band UHF/VHF
Transceiver

S

lcom
1C-R8600
Wideband
Communications
Receiver

[£399.95]
Yaesu

FTM-300DE
50W Dual Band
Digital Transceiver

£2499.99
lcom

1C-7100
HF/VHF/UHF 4m b
m Transceiver
Remote control head

HF/6m Mobhile
Great portable radio

N[0} £645.00

Yaesu FT5DE

C4FM Handheld

o 5 W rf output

e Loud 1W Audio

e Touch & Go operation

e Plus lots more! m

Alinco DJ-MD5
Professional quality DMR
Digital/Analogue Handheld
e Power: 0.2/1/2.5/5W

« Digital Voice recorder
Antennas

DUAL by YU1CF

High Performance Beams using
Professional 3D EM modelling

PA5070-11-6
Dual Band 6m 5 element + 4m 6 element
6M Yagis
PA-50-4-3B.... A el. 92 dBi 2.92m.... £159.95
PA-50-6-6BG. . 6el. 11.5dBi 5.84m.. £299.95
PA-50-7-9BGP... .. 72l.12.7 dBi.8.68m.. £359.95
Dual Band 6/4
PA5070-7-3 .6m3el/ dm del....... £229.95

PA5070-11-6 B

PA5070-13-7BG m bel/ 4m 7 el.

PA5070-15-9BGP 6m 7el/dm 8 ol.. £429.95

PA5070-15-9-2CBGP..6m /72l 4m 8 el........ £449.95
M Yagis

il
..4m 2 el 6.2dBi 0.8m....

6m Sel /4m 6 el. £299.95

£369.95

PA70-2-08. £65.00
PA70-3-1A. 4m 3 el 6.9 dBi 1m .. £75.00
PA70-5-3 £169.95
PA70-6-4 £179.95

ual Band 2/70cms
PA144-432-8-09RA.....3 ¢/ 6 el rear m.......... £99.95
PA144-432-37-7-2CBGB..12 el/25 el 2 con.. £349.95
PA144-432-13-1.5-2CB..5 &l / 9 &l 2 con...... £289.95
PA144-432-17-2 L6l 12el. .

PA144-432-19-3
PA144-432-21-3B.
PA144-432-13-1.
PA144-432-34-6
PA144-432-38-6|

PA144-5-1.5B

A

.11/ 28 element.
“am Yagis

&l 1.5m boom.
&l 2m boom
.. 8 el 3m boom
el 4.67m.hoom
.11 el 5.72m boom....

o
Q

PA144 11 6BG.. £249.95

Alinco DJ-MD5X-EG

Dual Band DMR/Analogue

o Built in GPS with APRS support
¢ Automatic repeater roaming

e Power: 0.2/1/2.5/5W

£179.95

PA144-12-7BGP......... 2 element.. ... £289.95

PA144-13-8BGP... 3el. 7.84 boom........ £339.95
2M Crossed polansed Yagis

PA144-CROSS-20-6BP. 2m 10 + 10 elemant..£349.95

PA144-XPOL-16-4-5B.2m 8 + 8 element......£249.95

PA144-XPOL-18-5B.... 2m 9 + 9 element.... £295.95

70cms Yagis

PA432-8-1.2R.... .8el 1.2m boom........ £109.95

PA432-14-3 14 e\ 3m baom..

PA432-23-6...

PA432-30-8BG..

PA1296-13-1R.......
PA1296-18-1.5AR.
PA1296-36-3BRG........
PA1296-36-3BUT.......
PA1296-70-6RG.........

DUAL 5500....
DUAL 5690
DUAL 6160
DUAL 6320
DUAL 6540

DUAL 4330
DUAL 4010
DUAL 4000

£109.95
nt.. £139.95
£169.95
£189.95
£239.95

£229.00

£99.95
26m 2 Wag 2 Way $0239 2kWE£99.95
Low Noise Preamplifiers

DUAL 6850 2EMEZ -144Mhz 1.5kW...... £259.95

Plus many much more on our web site!




Review

Don Field G3XTT
practicalwireless@warnersgroup.co.uk

hen Chris Taylor at Moonraker offered
w these antennas to PW for review,

I jumped at the chance to check
them out myself, albeit for two quite different
reasons. Let's look at what he sent.

The MRQ213 17.5ft Stainless Steel
Telescopic Antenna (70MHz to 14.3MHz)
intrigued me. We are all familiar with telescopic
antennas, but this is the first one | have come
across that is long enough to be a quarter wave
on the 20m band!

However, when you think about it, the idea is
pretty obvious. | have used loaded antennas,
with a short telescopic whip and loading call,
but they never seem to do the trick - they are
simply too short to be efficient. But a full-size
quarter wave should be different. The whip
is terminated in a 3/8in thread, common for
mobile installations but a PL259 adapter is
available if required. The whip is just 75cm
(30in) long when retracted.

The antenna arrived along with a substantial
magnetic base, Fig. 1. This is never going
to be a permanent home installation but on
top of a car (while not in motion, it has to be
said), on the beach or some other suitable
location, it ought to provide the opportunity
for some portable operation away from all
that interference that many of us suffer at the
home QTH. And, into the bargain, we can select
alocation that will afford a good take-off on
whatever band we want to operate - any from
4m through to 20m.

There was only one thing to do - go out
and try itin action. Would the car provide a
sufficiently effective ‘ground plane’ to allow
the antenna to work effectively? And would
the antenna stand up to the rigours of typical
English weather?

My first outing was to Berrow Beach here
in Somerset, during the weekend of the ARRL
Phone contest, a great opportunity, hopefully,
to work some of those loud North American
stations, Fig. 2. The 10m band was closed to
the US but 15m was reasonably well open and
| soon managed to work from Prince Edward
Island in Canada down most of the East Coast
as far as Florida. This with T00W using my Icom
IC-7300. Not bad and, of course, a reminder, if
needed, that a beach location is ideal for radio
propagation (at Berrow it's fine to actually park
on the beach itself).

To 'tune’ the antenna | simply used a tape
measure to measure out a quarter wave on 15m
using the usual formula (234/freg. in MHz, to
get the length in feet). Incidentally, you don't
actually need to calculate anything - suggested
lengths appear on the Moonraker website and
are listed in Table 1. | checked out the SWR

4

o tas

from Moonraker

Don G3XTT takes a look at two very different antennas
from PW advertiser Moonraker.

using my MFJ antenna analyser and it was
below 2:1, sufficiently low that my IC-7300's
tuner could deal with it without any ‘tweaking’
of the chosen length, which convinced me that
simply measuring and operating would be fine,
without needing to take an analyser every time.
The problem came when | tried to operate

on 20m, simply because the windage on the
extra length caused the magnetic base to lift
from the car roof. It probably doesn’t help

that my car roof has ridges, rather than being
completely flat. And, inevitably, the sea ‘breeze’
was actually quite strong. The triple magnetic
mount (see later) might have helped.

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

16

PRACTICAL WIRELESS June 2022



Fig. 1: The 20-4m telescopic whip and magnetic
mount. Fig. 2: Set up on Berrow beach.

Fig. 3: Second outing, from my son's paddock.
Fig. 4: The 4m vertical, on arrival.

Fig. 5: 4m vertical set up in my garden.

NextOuting
For my next outing | went to my son'’s place
and operated from one of his paddocks, Fig.
3. Now six miles from the sea and a rather
better day, weather wise! Again, T00W from
my IC-7300 and this time the weekend of
the WPX SSB Contest and also the FOC QSO
Party (on CW). What's more, band conditions
seemed to be a lot better than that first
outing. The 20m band was not really open to
North America at the time | was operating -
just one QSO - but I did work all over Europe
without difficulty and into the Middle East
(Kuwait). The 15m band was well open to many
locations, resulting in contacts from Kenya
across to Brazil, throughout the Caribbean
(Curacao, St Eustatius and Belize) and well
into North America, as far across as Arizona.
For someone who is used to using 400W and a
beam antenna, this was all quite satisfying, fun
even, given the modest setup.

0Of course, it's not necessary to use this
antenna on a car. It could equally be used on
ground or mounted on a pole, but in that case
you would need to provide a suitable ground
plane by way of a set of (ideally resonant)
radials or a counterpoise wire of some sort.
And you'd need to find a suitable way of
feeding and supporting it - some sort of 3/8
connector or an adapter (Moonraker sell a
heavy duty PL259 to 3/8 adapter, for example,
although it was out of stock when | looked).

Conclusions

The MRQ213 sells for £49.99. The heavy-duty
magnetic mount with 3/8 fitting (as | used)
sells for £16.99. A triple magnetic mount
(presumably more beefy) sells for £39.95.
Other options include a PL259 to 3/8 adapter
(£4.99). To my mind this is a very reasonably
priced way of being able to get out and about,
away from local QRM, and have some fun,
while not being constrained to just one or two
bands.

TheSQBM4994m (70-72MHz)
2.5mAluminiumBase Antenna
The SQBM499 is quite a different beast. This is
a substantial 5/8-wave vertical antenna for the
4m band. | was particularly interested given
that the Sporadic E season is expected to start
in early May and run through July and even
into August. While you probably won't work
huge distances on a vertical antenna, most
4m activity is still confined to Europe and | am
expecting that this antenna will be more than

adequate to work across Europe on SSB, CW
and, especially, on FT8.

The antenna consists of three substantial
aluminium sections that screw together, along
with three base radials, Fig. 4. The specification
says:

Frequency: 70-72MHz

Gain: 4.1dB

Power :100W

Weight: 2kg

Length: 2.5m

Radial length: 90cm

Mast size: 30-52mm

Wind velocity: 40m/sec

Connection: S0239

Putting it together and installing it was trivial,
Fig. 5, with the exception that the brackets
would not go round the pole I had selected, a
2in aluminium one, despite the specification
saying it was suitable for a pole up to 52mm.
In practice, | would recommend using it with a
1.750r 1.5in pole.

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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My fist action was to check the VSWR with my
MFJ meter. It was very flat across the whole of
the 4m band and beyond, with lowest VSWR at
1.01:1 at 71.2MHz. Unfortunately, there was
very little activity on the band during the test
period but I did copy several FT8 calls (I wasn't
in the shack for these but could see what had
been copied after the event), from several
tens of miles away and, remarkably, one from
GD7DUZ on the Isle of Man - I'd be interested to
know what the propagation mode was. Aircraft
scatter, perhaps?

Other than that, it was a case of setting up
skeds with some ‘locals’, who all confirmed that
| was a good signal.

Conclusions

The SQBM499 sells for £59.99, which, given

its very solid construction, seems to me like
agreat price. If you don't have an antenna for
the 4m band and perhaps have never actually
tried the band, I'd certainly recommend giving
it a go during the next few months. Obviously,
the band won't be ‘open’ 24/7, but whenit is,
you'll be rewarded with some great QS0s. Of
course, it makes sense to use some decent
coaxial cable to feed it as losses mount as

the frequency gets higher. In my case | have
Ecoflex 10 Plus, bought last year for last year's
Sporadic E season as | had a long run to my
50MHz antenna - the difference compared
with the cheaper coaxial cable | had used the
previous season was very noticeable. My only
quibble is that the antenna’s power rating is just
100W, whereas | typically try to run full licensed
power but, frankly, 1T00W is more than enough
power to make Sporadic E QS0s when the band
is open. The power limit is presumably because,
being a 5/8-wave vertical antenna, it requires a
matching unit at its base. W

Moonraker
antennas

asreviewed by Don G3XTT

Thanks to our friends at Moonraker, we are
able to offer the two antennas reviewed

here as competition prizes. Two lucky win-
ners will be picked at random from the cor-
rect entries. The first can choose which of
the two antennas he or she receives, the

second will receive the remaining antenna.

To be entered into the draw to win this rig,
just answer the simple question below
over on our website:

www.radioenthusiast.co.uk/competitions

The Question

Where are Moonraker located?
a. Portsmouth

b. Woburn Sands

¢. Staines

70MHz (4 metres) 101.5cm
50MHz (6 Metres) 141.1cm
28MHz (10 Metres) 250cm

27MHz (11 Metres) 258.6cm
24MHz (12 Metres) 286.1cm
21MHz (15 Metres) 336.9cm
14MHz (20 Metres) 505.3cm

Table 1: suggested lengths for the various bands.

ENTRIES CLOSE: 11™ JUNE 2022

Entry is only via our website. Entries close at midnight on June
11th 2022. To enter you must answer the question correctly
and answers received after the date will not be accepted. The
winners will be notified by e-mail on or after June 30th 2022.
Warners Group Publications plc standard competition terms ap-
ply, to view visit: warners.gr/compterms . For information on
how your personal data is processed, secured and your rights,
our Privacy Policy can be viewed here - warners.gr/privacy or
available in hard copy upon request. The winners will also be
announced in the August 2022 issue of PW.

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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Mike Richards G4AWNC
practicalwireless@warnersgroup.co.uk

ast month | looked at tropo and meteor
L scatter modes, so this time I'll move on to

what is one of the most significant VHF
propagation modes for the summer months,
Sporadic E. This propagation mode occurs in the
E layer of the ionosphere, which extends from
approximately 90-160km above the Earth’s sur-
face. Sporadic E is commonly known as Es and
occurs in three distinct areas, which are: Auroral,
Equatorial and Mid-latitude, Fig. 1.

Auroral Es are caused by additional electrons
being injected into the E layer as they follow the
earth’s magnetic field lines into the polar regions.
This form of Es tends to be at its peak in the early
hours of the morning and supports transpolar
contacts.

Equatorial Es occurs due to plasma instabilities
in the equatorial region that generate a poten-
tial difference across the E layer. This results in
an electric current that flows east to west, called
the equatorial electrojet. The resulting Equatorial
Es propagation is available daily during daylight

Auroral

Mid-latitude

\_//_\

rial ZONe

\/Equat/_\

Mid-latitude

Auroral

hours for trans-equatorial contacts between sta-
tions up to about 10-15° either side of the equator. at a o e s at
For UK and European based operators, it is the

Mid-Latitude Es that provide the greatest opportu-
nity for extended contacts at 50MHz and above.
The Mid-latitude Es are thought to be caused by
ionospheric wind shear, which results in the rela-
tively heavy, charged, metallic ions in the E layer
forming clouds. It is these charged clouds that
produce enhanced propagation by reflecting high-
frequency radio signals.

Mid-latitude Es are at their best close to midday
in the summer months. There is also an increase
in Es following a meteor shower. This is thought
to be due to the increased supply of metallic
ions from the disintegration of the meteor. Once
formed, Es clouds generally move North to South
at speeds of up to 100mph. This often provides
50MHz and 144MHz openings from the UK to
Southern Europe.

OperatingEs

For data modes operators, there is no need to
adopt a dedicated operating mode because Es
openings are usually long enough to support regu-
lar FT8 QSOs. Because the propagation mode is
sporadic, openings cannot be predicted with any
certainty, so can appear at any time. However,
there are times when Mid-latitude Es openings
are more likely. For European stations, the opti-
mum months are usually May to August and the
best operating times are 0800-1200 and 1900-
2300UTC.

One of the ways to identify an opening is to mon-
itor 50.313MHz with WSJT-X set to FT8. When an
Es opening appears, you will probably start see-
ing ltalian or other southern European stations

This month Mike Richards G4WNC continues his look at
data modes on the higher frequency bands plus a look at

his latest Morse keyer project.

decoded with very strong signals levels. When I'm
in the shack and looking for Es, | leave the rig pow-
ered up and set the volume for a gentle hiss. This
provides a useful audio prompt when signals start
to appear. Monitoring the FT8 channel in this way
also works well for spotting meteor scatter op-
portunities as you will often hear a short burst or
ping of a distant FT8 signal. If you hear a ping, you
should switch over to MSK144 on 50.260MHz and
start putting out a few CQ calls.

While in the shack | also encourage you to put
out the occasional FT8 CQ call as you could be the
first station to use an opening. As | mentioned last
month, the propagation mode for a given contact
is not always clear. However, if you see long-dis-
tance VHF contacts with unusually high signal
levels, the propagation mode is probably Es. If
you would like to understand more about Es, Mike
Willis GOMJW has written an excellent paper that
you can find here:
www.mike-willis.com/Tutorial/sporadicE.htm

NanoKeyer

While | don't usually cover CW operating in this
column, I recently decided to rethink my Morse
setup and add a new CW keyer. The idea was to
fully integrate CW operation with my data modes
software. As you may well be aware, there are lots

WPM Speed @
M3 Status

QOOQOQQ

(] nanoKeyer

CMD M1 M2

©)
PS2 @

o
©)

® .. .
o0
®

RADIO

lambic ,
Paddle use

Fig. 1: The three modes of sporadic E
propagation. Fig. 2: Revised panel markings for
the NanoKeyer.

of keyers out there, so it took me a while to sort
through them and find the one for me. The model

| settled on was the NanoKeyer by Oscar DJOMY.
This is an Arduino Nano based keyer that uses

the popular firmware produced by Anthony Good
K3NG. Oscar supplies the keyer as a kit, which
normally costs 44 Euro but, at the time of writing,
was available for just 39 Euro, including interna-
tional shipping. Mine was duly ordered and arrived
remarkably quickly.

The kit proved very easy to build as it avoids
surface mount components and most of the com-
plicated tasks are handled by the Arduino Nano.
In addition to the electronic components, Oscar

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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has published his graphic files for the front and
rear panel markings. | did look at getting these
produced professionally but they were very ex-
pensive.

| also hit a problem with the enclosure. Oscar
has used a Fischer manufactured enclosure from
Reichelt in Germany. However, thanks to the ridic-
ulous international tax system we've introduced
since Brexit, Reichelt can no longer supply the UK!
It was time to think again and scour the UK suppli-
ers for a suitable enclosure. The solution was to
use an alternative Fischer enclosure that's avail-
able from Farnell UK, see Table 1 for details. This
enclosure is shorter than the original design and
does not lend itself to installing the memory but-
tons in the lid, as proposed by the original design.
Another rethink required!

The final solution was quite straightforward
as | used miniature panel-mounted push buttons
relocated to the front panel. The original design
also used three LEDs to indicate Power, CW keying
and PTT. Due to the limited space on the smaller
front panel, | replaced the three LEDs with a sin-
gle three-colour LED device. I've shown all the re-
placement parts in Table 1.

The next challenge was how to deal with the
front and rear panel markings. As commercial
engraving was so expensive, | thought | would try
using my inkjet printer to produce the markings. A
quick search around the internet revealed plenty
of sources for self-adhesive transparent sheets
forinkjet printers.

While these sheets would be ideal, | was using a
different enclosure, so Oscar’s graphics would be
the wrong size. However, the site that Oscar rec-
ommends for front panel production has some de-
sign software (Front Panel Designer) that's avail-
able as a free download. This software can read
Oscar's design files and | used this to produce a

Fig. 3: The NanoKeyer assembled ready for
mounting in the enclosure.

Fig. 4: Wiring the 3-colour LED.

Fig. 5: The completed keyer.

Fig. 6: Screenshot of the modified Arduino code.

Green ————
Blue —
Common ——
Red ———

Heatshrink _MP008266
Power —>- v,’
oW AN
Ground PTT

PDF copy that | could amend to the correct size
and layout in Adobe Illustrator. The resulting files
were used to print my front and rear panels, Fig.
2. Most of the wiring was straightforward and Fig.
3 shows the assembled kit before installing into
the enclosure. Wiring the three-colour LED was a
bit tricky, so | used heatshrink sleeving and colour
coded wires to link back to the PCB, Fig. 4. The
completed and assembled keyer is shown in Fig.
5. In case you decide to use the same solution,
I've made the revised front and rear panel artwork
available as PDF files on my website (URL be-
low). When printing these files, you must ensure
that your printer does not scale the image. Even if
you don't use my artwork for the labelling, it still
makes for a useful drilling guide.
http://gdwnc.com

One other little twist to the assembly was the
use of an Arduino Nano Every instead of the basic
Arduino Nano. | wanted to use the later model be-
cause it has a more powerful processor and, more
importantly, larger program memory. This would
let me include more features of the K3NG keyer
than could be done with the limited space on the
Arduino Nano.

There are a couple of extra steps to take when
using the Arduino IDE to compile and upload the
firmware to a Nano Every.

The firstis a change to the board selection. With
the Nano Every connected to your PC via a USB
cable, go to the Tools menu and select Board then
navigate to: Arduino megaAVR boards and choose
Arduino Nano Every. If the Every board isn't listed,
you need to go back to Tools - Board Manager and

Slgn up to our FREE emalil newsletter at www.radioenthusiast.co.uk
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install the Arduino megaAVR Boards. Once you've #ifdef OPTION_DIRECT_PADDLE_PIN_READS_UNO // si
done that and selected the correct board, you will return (bitRead (_PIN[* pin_to_read)): // us
have completed the first step. Next, we need to sendif // OE
make a small change to the k3ng_keyer code file. $ifdef OPTION SAVE MEMORY NANOKEYER 1/

This is required because the Arduino emulation

of the megaAVR boards does not cover the PIND switch(pin_to_read) {

macro that's used by the keyer. However, the fix is case 2: return(bitRead (PORTA.IN,0)); break;

very simple as we just need to update three lines case 5: return(bitRead (PORTIB.IN,2)); break;

of code as shown here: case 8: return(bitRead(PORIE.IN,3)): break:

Original code: } // en
case 2: return(bitRead(PIND, 2)); break; dendif // OF
case 5: return(bitRead(PIND, 5)); break; §if ldefined (OPTION DIRECT PADDLE PIN READS UNO) &s 'defined(
case 8: return(bitRead(PINB, 0)); break; Sk ; : - 4 i A

Replacement code: H reFurn igitalRead (pin_to_read):; // co
case 2: return(hitRead(PORTA.IN, 0)); break; fomass reons
case 5. retum(bnRead(PORTB'lN’ 2)); break; Item Description Farnell Order Code  Price Exc VAT

case 8: return(bitRead(PORTE.IN, 3)); break;

- Fischer: AKG105-30-100ME.

I've shown a screen shot of the modified code in Aluminium Enclosure | £ 4 105 % 30 x 100mm 2481096 £21.28
Fig. 6. To help those not too familiar with load- _
ing firmware on the Arduino, Oscar has produced Memory push-buttons mgmzzgf 7'?2523{5‘)2'?’ o 0 599270 £7.73
an excellent and well-illustrated firmware upload i -
guide that you can find here: LED panel holder Arcolectric A10480A LED holder 232324 £2.04
https://tinyurl.com/5f m

sy E com/5fc6yba Three colour LED Multicomp MP008266 LED 3796295 £1.31

Next month I'll show you how to use the Keyer

with FLDIGI and other popular CW software. PW Table 1: Modified NanoKeyer Parts

N SOTABEAMS www.sotabeams.co.uk

AMATEUR RADIO FOR THE GREAT OUTDOORS All items shipped from our UK factory. Prices exclude p&p.

DC power accessories Tactical Mini

Telescopic fibreglass mast

4-way PowerPole connector box, unfused
£19.00 kit  £24.95 fully built £44.95
6-way PowerPole connector box, fused

£35.95 kit £55.95 fully built
| R Extended length 6 metres

Packed length just 56cm
Weight approx 800g

Strong construction

FT 817/818 PowerPole adapter  £22.50 S.u;_)plled with camo bCIg
KX3 PowerPole adapter £24.95 Built-in base shock absorber
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144MHz QRP Contest

Colin Redwood G6MXL
practicalwireless@warnersgroup.co.uk

Contest is the ideal way for newcomers to

the VHF bands and contesting to get a good
feel for many aspects of amateur radio contests.
It is an excellent way to experience the thrill of
making contacts over many km on the 2m band.

T he popular Practical Wireless 144MHz QRP

Power

The power limit will again be 5 Watts at the trans-
mitter so that participants with all types of UK li-
cence can participate equally.

Equipment

The only equipment you'll need is a low-power
2m transceiver and an antenna. While you can ex-
pect to make some contacts with a basic 2m FM
handheld transceiver, most of the activity is likely
to take place using single sideband (SSB). Most
stations use horizontally polarised Yagi antennas
when operating on SSB or CW.

Location

As always at 2m, a clear take-off such as a hilltop
will certainly help. Every year new entrants are
surprised just how far their signals can travel be-
tween hilltops.

You'll need to find the 6-character IARU locator
(sometimes known as ‘Maidenhead Locator’) for
your station’s location, for example [092KL. | think
the easiest way is to visit:

https://dxcluster.ha8tks.hu/hamgeocoding

ContestExchange

For each contact to count towards your score,
you'll need to exchange your callsign (including
any /P or /70), signal report using the standard
RS(T) code, serial number and locator. The RS(T)
code consists of readability on a scale of one to
five and signal strength from one to nine. The se-
rial number starts at 001 for your first contact and
increases by one for each subsequent contact you
make. So, the fourth contact you make will have
serial number 004. For Morse contacts there is
also the tone (on a scale of one to nine).

Exchange Example

Imagine your callsign is M7ABC/P and you are lo-
cated in1091Gl and have a contact with M6ZXT/P
as your fourth contact. You might transmit, “Mike
six Zulu X-Ray Tango Stroke Portable from Mike
seven Alpha Bravo Charlie Stroke Portable, you
are five and six, zero zero four, in India Oscar nine
one Golf India”. Using phonetics will make sure
that similar sounding letters (e.g. B, D, P, V) are
clearly understood by the station you are in con-
tact with.

Hintsand Tips

Most newcomers to contesting find that replying

PP3 (9V)
Alkaline Cell

100k

Thin flexible screened cable

Body Ring Tip

n/c ALC-V
Totip D\. /
Tobody  Stereo3.5mm

Jack Plug

The 39th Annual
Practical Wireless
144NHz QRP Contest

Colin Redwood G6MXL, our QRP Contest adjudicator,
Introduces the 2022 event which takes place on Sunday 12 June.

TX Socket D1

A7

Fig. 1: A useful technique to reduce power to

5W on higher power transmitters. Fig. 2: A

small power meter, to verify the power output. A
21.7V level indicates 5W output. 2W metal film
resistors are available from CPC (Farnell).

to other stations’ “CQ Contest” calls is a good way
to start.

As your confidence in exchanging reports, se-
rial numbers and locators increases, then finding
a clear frequency and calling “CQ Contest” and
waiting for stations to reply to you is also a good
technique. A mix of the two techniques can be an
effective strategy.

Make a point of accurately recording in your
log the details of each contact as required by the
rules - in particular the callsign of each station
you contact, including any /P or /70 suffix, their
locator and the time in UTC (not BST). If you are
transferring a paper log to a computer log, be
careful to transcribe the details accurately. The
format of locators is letter letter number number
letter letter.

Directional Antennas

If you use a directional antenna, then | would
strongly recommend that you rotate it to point in
different directions during the contest (e.g. South

West England, Northern Ireland, the Republic

of Ireland and Scotland). This will not only en-
able you to make more contacts, but will likely
increase the number of different locator squares
you contact, which is a part of your overall score.

Batteries

Many entrants use rechargeable batteries for
power. Make sure you have enough power to run
your station for the full duration of the contest.
I'd suggest making three diary entries: the firsta
couple of days before the contest as a reminder
to charge your batteries, the second for the day
of the contest (Sunday 12 June 2022), and the
third a few days after the contest to remind you
to submit your entry.

The rules appear on the next page. The contest
website is also a valuable source of information
and has a link for downloading log sheets and an
online entry form (known as a cover sheet).
www.pwcontest.org.uk

SubmittinganEntry

Don't forget to submit your entry after the con-
test. Although electronic entries via e-mail are
much preferred and make the task of adjudica-
tion easier, paper entries are also welcome. All
entries that provide an email address will be ac-
knowledged.

entries@pwcontest.org.uk

HaveaGo

There will certainly be plenty of other PW readers
on the air, keen to exchange reports, serial num-
bers and locators. Good luck in the contest!
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144MHz QRP Contest

The 2022 Rules

1. General: The contest is open to all licensed radio
amateurs operating fixed or portable stations, using
SSB, CW, AM or FM in the 2m (144 to 146MHz) band.
Entries may be from individuals or from groups,
clubs, etc. The contest runs from 0900 to 1600UTC
on Sunday 12 June 2022.

All stations must operate within the terms of their
licence. Entrants must observe the band plan and
must keep clear of normal calling frequencies
(144.300MHz and 145.500MHz) even for “CQ” calls.
Entrants must allow other users of the band to

carry out their activities without hindrance. Please
avoid frequencies used by GB2RS (144.250MHz and
145.525MHz), ATV talkback (144.750MHz) and other
frequencies in use for non-contest purposes.

The station must use the same callsign throughout
the contest and may not change its location.

2. Contacts: Contacts will consist of the exchange of

the following minimum information:

+ callsigns of both stations (including any /P or /70
suffices)

- signal reports, standard RS(T) system

+ serial numbers: a 3-digit number incremented by
one for each contact starting at 001 for the first
contact.

+ locator (i.e. full 6-character IARU Universal Locator
for the location of the station.)

Information must be sent to, and received from,

each station individually using just the 2m band, and

contacts may not be established with more than one

station at a time. Simultaneous operation on more

than one frequency is not permitted.

If a non-competing station is worked and unable to

send his full Universal Locator, his location may be

logged instead. However, for a square to count as a

multiplier (see rule 4), a full 6-character locator must

have been received in at least one contact with a

station in the square.

Contacts via repeaters, satellites, or using digital

voice modes (including D-STAR, Fusion, DMR and

Echolink) and data modes or machine-generated

modes such as FT8, JT65, RTTY and PSK31 are not

permitted. Neither is the use of DX Clusters, ON4KST

chat (even just logging on), social media or any other

method of enabling contacts or contest exchanges.

3. Power: The output power of the transmitter or
transverter final stage must not exceed 5 Watts peak
envelope power (PEP). If the equipment is capable
of higher power, the power must be reduced and
measured by satisfactory means. With most modern
transceivers, power can be reduced by using a menu
setting.

An alternative is to apply a (variable) negative
voltage to the transmitter ALC line reached via the
accessory socket, Fig. 1. Stations cannot rely on
feeder loss to meet the SW power limit.

The output power can be accurately measured using
the simple circuit of Fig. 2. Connect this to the 50Q
output of the transmitter and adjust the power so
that the voltmeter does not exceed 21.7V on a ‘good
whistle’ into the microphone.

4. Scoring: Each contact will score one point. The
total number of points gained during the contest will
then be multiplied by the number of different locator
squares with which contacts were made (a ‘square’
here is the area defined by the first four characters
of the IARU Locator).

Example: 52 stations worked in 1081, 1090, 1091,
1092 and JOO1 squares; final score = 52 x 5 = 260.
Only one contact with a given station will count

as a scoring contact, even if it has changed its
location, e.g. gone /M or /P. If a duplicate contact is
inadvertently made, it must still be recorded in the
log and clearly marked as a duplicate (not necessary
in computer log files).

5. The Log: Logs must contain the following
information for each contact:
+ time (UTC - not BST)
+ callsign of the station worked

(including any /P or /70 suffix)
* report sent (e.g. 56)
+ serial number sent
- report received (e.g. 54)
« serial number received
+ locator received.
The preferred form of a log is a computer file in
REG1TEST, .log, .adi or .edi formats sent by email.
This may be generated by contest logging software
such as MINOS or EI5DI's SDV, provided it contains
all the information listed above. Alternatively,
a file in any other suitable format (such as the
spreadsheet available on the contest website) or
in plain text, provided each of the items ahove
is separated by a separating character such as a
comma or tab, is acceptable. Give the file a name
including the station callsign (e.g. gémxl-p.log), and
send as a standard email attachment to
entries@pwcontest.org.uk
Email entries will be acknowledged within 8 days.
If there is any problem with your entry, you will be
contacted by email.
Log sheets and covering information sheets for
paper-based entries are available for downloading
from the contest website:

www.pwcontest.org.uk

6. Entries: The covering information listed below
must be provided with each entry. Please submit this
using the online facility on the website. For postal
entries, it should be written on a separate sheet of
Ad-sized paper.

+ The information required for every entry is:

+ name of the entrant (or of a club etc. in a group
entry) as it is to appear in the results table and on
the certificate

+ callsign you transmitted during the contest,

including any /P or /70 suffix (e.g. GEMXL/P)

name and address for correspondence

+ location of the station during the contest

« full 6-character locator you transmitted during the
contest

- whether single or multi-operator (a single operator

is an individual who received no assistance from

any person in operating the station, which is either
his/her permanent home station or a portable
station established solely by him/her); if multi-
operator, include a list of operators’ names and
callsigns

a full description of the equipment used, to include

transmitted PEP output power

« if the transmitting equipment (including any
transverter employed) is capable of more than 5W
PEP output in the 144MHz band, a description of
the methods used to (1) reduce and (2) measure
the 144MHz output power

+ antenna used and the approximate station height in
metres above sea level (ASL)

the following declaration must be included in the
email text or written and signed by the entrant: ‘I
confirm that the station was operated within the
rules and spirit of the event, and that the information
provided is correct”.

Failure to supply the required information may lead

to loss of points or disqualification.

Entries by email must be sent to
entries@pwcontest.org.uk

Paper entries should be sent to: Practical Wireless
Contest, c/o Colin Redwood G6MXL, 53 Woodpecker
Drive, Poole BH17 7SB.

Entries must be received not later than Tuesday 5
July 2022. Late entries will be disallowed.

Any other comments about the station, the contest
and conditions during it are welcome along with
photographs. Please note these cannot be returned
and may be published in Practical Wireless or on the
contest website. Please send them by separate email
or post, to arrive by Tuesday 5 July 2022.

When entering, you will be asked to agree to

the storing and processing of your entry and to

the publication of the results. Warners Group
Publications data policy can be seen at:
www.radioenthusiast.co.uk/privacy-policy

7. Miscellaneous: When operating portable, obtain
permission from the owner of the land before using
the site and observe any restrictions on access.
Always leave the site clean and tidy, removing all
litter. Observe the Country Code.

Take reasonable precautions to avoid choosing a
site which another group is also planning to use. It is
wise to have an alternative site available just in case.

8. Poor Signals: Make sure your transmitting
equipment is properly adjusted and is not radiating

a broad or poor-quality signal, e.g. by over-driving or
excessive speech compression. On the other hand,
be aware that your receiver may experience problems
due to the numerous strong signals it will have to
handle, which may lead you to believe that another
station is radiating a poor signal. Before reaching
this conclusion, try heavy attenuation at the receiver
input. Using a high-gain RF preamplifier is likely to
worsen strong-signal problems, so it is best to be
able to switch it off when necessary.

If after making the checks above, you are certain that
another station participating in the PW 144MHz QRP
contest is radiating poor quality signals, please call
the station, giving your callsign, and tell them about
the problem. You cannot expect a station with a poor
signal to do something about it if they are unaware!
If you receive or send a report of poor-quality
signals, you must record on the cover sheet full
details of the complaint, including time, callsigns of
stations involved, nature of complaint and actions
taken during the contest to investigate and resolve.

9. Adjudication: Points will be deducted for errors
in the information sent or received as shown by the
logs. Unmarked duplicate contacts in paper-based
logs will carry a heavy points penalty. Failure to
supply all the information required in rule 6 may
also lead to deduction of points. A breach of these
rules may lead to disqualification. In the case of any
dispute, the decision of the adjudicator will be final.
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Andrew Woodfield ZL2PD
practicalwireless@warnersgroup.co.uk

VHF and UHF FM radio systems all around

the world. A continuous low-level tone in the
range of 67.0 - 254.1Hz is mixed with audible 300
- 3000Hz speech when transmitting. This CTCSS
tone is detected by a matching CTCSS decoder
in the repeater or transceiver receiver. This ‘un-
squelches’ or unmutes the receiver, allowing users
listening to the receiver to hear the speech. A high-
pass filter in the decoder ensures the CTCSS tone
remains inaudible to users.

The use of CTCSS can reduce interference, in-
crease frequency utilisation, and expand radio ser-
vices. For example, CTCSS can permit shared voice
and data use of a repeater, ensuring voice users
avoid hearing any data transmissions.

CTCSS was first developed during the latter half
of last century as a method to increase frequen-
cy utilisation of commercial repeater channels.
Groups of users are each assigned acommon
CTCSS tone. Receiver audio stays muted until their
group tone is detected in each mobile or handheld.
A number of such user groups can share a repeater,
each retaining a moderate level of privacy.

Each repeater using CTCSS is fitted with a CTCSS
‘tone panel'. This decodes any group tone assigned
to that repeater on the received signals and retrans-
mits valid tones again along with the voice signal.
Each group sharing the repeater or channel only
hears transmissions from their group.

Amateur radio users do not usually use CTCSS
decoders in their transceivers. Everyone usually
wants to hear all calls, an exception being noted
earlier where a repeater is shared between data
and voice users.

Older transceivers were not always equipped with
CTCSS. When considering restoring an old trans-
ceiver, it is often only necessary to fita CTCSS en-
coder to enable access to CTCSS-equipped repeat-
ers. Almost all modern transceivers have CTCSS
built-in as standard. As aresult, add-on CTCSS
encoders and dencoders (a module including both
encoder and decoder functions) have become less
widely available and more expensive.

Regulatory standards [1] define CTCSS function-
ality. These typically include up to 39 ‘standard’
tones. These also define basic accuracy, stability
and operational specifications. The industry has
extended these to support a total of 50 tones al-
though minor differences exist between vendors on
support for a few of these extra tones. Inclusion of
specific tones seems to be largely determined by a
vendor’s ability to reliably decode a few of the more
technically demanding optional CTCSS tones.

c TCSS is used in many analogue two-way

BasicRequirements

This CTCSS encoder design, Fig. 1, resulted from
arequest from an American amateur for a 50-tone
encoder. Having already designed three such en-

A Compact 50-tone

CTCSS Encoder

Many amateur radio repeaters now use Continuous Tone
Coded Subaudible Squelch (CTCSS). Installing a low-cost
CTCSS encoder 1s a simple way to restore or extend the life

of legacy FM transceivers.

coders using the 8-pin Atmel/Microchip ATtiny85
microcontroller (see my website, below), it wasn't
immediately clear why another encoder was nec-
essary. It turned out that Pete wanted an encoder
with an external 6-way DIP switch for tone selec-
tion. Given the limits of an 8 pin chip, my existing
encoders either used hard-programmed settings,
an external pushbutton, or a rotary encoder and
OLED display for tone selection.
www.zl2pd.com

A 6-way DIP switch for tone selection required a
device with more pins. Unfortunately, larger AVR
devices lack the ATtiny85's PLL clock. Despite this,
a successful encoder design was achieved using a
low cost 14-pin ATtiny24. At about £3 each at time
of writing, this chip allows the encoder module to
be built for well under £10. That cost is important
- Anything more expensive makes construction
questionable given low-cost handhelds currently
cost less than £30.

However, the addition of a CTCSS encoder to an
older mobile transceiver is an easier choice. New

VHF transceivers presently retail from about £60.
Of course, there's a guaranteed additional 6dB ad-
vantage in ‘brag value’ at the next club meeting if
you've successfully fitted a CTCSS encoder to your
prehistoric mobile, saving the planet from further
waste in a council landfill.

DesignDetails

While it's feasible to use a specialized CTCSS en-
coder chip for this task, many of these devices
require a microcontroller to set the required tone.
Such chips, often relatively costly, can also disap-
pear from the market without trace. A lower cost
solution with improved features is possible with
just a microcontroller.

An ATtiny24 lies at the heart of this encoder. The
schematic is shown in Fig. 2. Using less than 20
parts, it generates the required CTCSS sinewave
tone accurately through the use of direct digital
synthesis (DDS) software. The required frequency
is determined by the DIP switch settings. These
settings may be changed at any time.

Slgn up to our FREE email newsletter at www.radioenthusiast.co.uk
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Fig. 1: This 50-tone CTCSS encoder is very
compact allowing it to fit into many older
transceivers. Fig. 2: Schematic diagram of the
50-tone CTCSS encoder. Fig. 3: The PCB overlay
identifies component location. Install the jumper
located under IC1 first. It's more difficult to add
this later in the construction process. Also shown
is the track layout. Neither to actual size.

Fig. 4: Example of USBasp programmer with 10-pin
to 6-pin adapter. Fig. 5: Connecting the module into
this example of a legacy transceiver demonstrates
the relatively easy installation required. Wiring
should be kept as short as reasonably possible.
Fig. 6: Programmer connection details.

The DDS software uses a 24-bit word to accu-
rately determine the CTCSS frequency within a
resolution of 0.05Hz. Stability to within 0.025% is
also assured through the use of a low cost 8MHz
crystal. This approach also ensures variations in
supply voltage and temperature do not affect the
CTCSS tone frequency.

To minimise the size of the encoder and the
number of components, the ATtiny's internal pulse
width modulation (PWM) hardware is used to gen-
erate the required sinewave. The 32kHz PWM car-
rier allows a very simple RC filter to be used to re-
duce unwanted products by about 30dB below the

N CTCSS-50 Encoder

s

]
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]
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=]

(e ZL2PD 2021

output level. Tone distortion is typically less than
1%. (Fig. 1 shows a version of the prototype using
a 3-pole elliptical LC filter, which can reduce spuri-
ous products by a further 30dB.) The tone output
level may be set by RV1, a 10kQ preset resistor.

The encoder may be powered from a supply rail
between 3V and 5V. Do NOT exceed 5V! The encod-
er consumes about 3.5mA at 3.3V and 6mA at 5V.

The available tones are listed in Table 1.

The design also includes an optional input for
an ‘active ground’ PTT. When the PTT is released
on the transceiver at the end of a transmission,
the CTCSS encoder phase-shifts the output tone

3 to 5VDC
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by 180°, the industry-standard Reverse Tone Burst
(RTB) [2]. This is detected by most repeater CTCSS
tone panels and significantly reduces the length of
any repeater ‘noise tail’, the brief burst of noise at
the end of each transmission.

Capacitor C3 was added to reduce the effect of
particularly erratic or worn PTT switch contacts.

Construction

The current PCB layout supports through-hole
components for ease of construction, and meas-
ures less than 40mm (1.5in) square. That allows
the PCB to fit into most legacy equipment with
ease. An SMD version, possibly required for older
handhelds, could be up to 30% smaller.

While a 6-way DIP switch is preferable, 8-way
switches are more commonly available. They are
often slightly less expensive. For that reason, the
PCB, Fig. 3, allows for both switch types.

Construction should begin with the PCB jumper
fitted under IC1. An IC socket should be fitted next
for IC1. Resistors and capacitors should then be
added, followed by the crystal.

The various 0.1in ‘DuPont’ type pin connectors
may now be installed. It is also possible to simply
wire the encoder directly into a transceiver. Using
connectors makes it easier to service the encoder
should that ever prove necessary in future.

These board-mounting pin connectors are usu-
ally purchased in strips of 20 pins. These are then
snapped to the required length, in this case into
three sets of 2 pins, and two sets of 3 pins. The
matching female connectors may be purchased in
the required 2-pin or 3-pin sizes or cut from a simi-
lar strip of 20 'sockets’.

The PCB includes provision for a 6-way program-
ming connector (J4). This is used to program the
ATtiny24 with the encoder software and device
configuration.

PC.B SHIELD

Programming

The ATtiny24 can now be programmed. Insert the
chip carefully into the IC socket. A programmer is
required along with suitable programming soft-
ware. The lowest cost programmer is the USBasp:
www.fischl.de/usbasp

An assembled version can be purchased online
from many suppliers for under £3, Fig. 4. If possi-
ble, purchase one complete with a 10-pin to 6-pin
adaptor. The 6-pin connector is the most widely
used programming interface and matches J4 on
the encoder PCB.

Such programmers connect via USB to a PC or
laptop. Suitable software is available for Windows,
Linux and Apple I0S online. This description as-
sumes a Windows PC or laptop is used, but a simi-
lar approach can be used with the other operating
systems.

The drivers for the chosen programmer must
be installed prior to using it. If not supplied with
your programmer, suitable Windows drivers for
the USBasp can also be obtained from the same
source.

To use this programmer, you now need to install
a suitable application on your laptop or PC. Free
software for Windows includes eXtreme Burner:

https://tinyurl.com/5ykww43n
AVRDUDESS:
https://tinyurl.com/2p8r89vé

and Khazama:
http://khazama.com/project/programmer
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Tone# Tone (Hz)  Tone# Tone (Hz) Component Description Quantity
1 67.0 26 156.7* R1,R2 10kQ 1/4W 5% resistor 2
2 69.3 27 159.8*% RV1 10kQ PCB preset variable resistor 1
3 71.9 28 162.2 C1,C2 15pF disc ceramic capacitor 2
4 74.4 29 165.5% c3 10nF disc ceramic capacitor 1
5 77.0 30 167.9 C4,C5 22nF disc ceramic, MKT or mylar capacitor 2
6 797 3 171.3% Cé 100nF disc ceramic capacitor 1
7 825 32 1738 C7 4.7uF 16VDC electrolytic capacitor 1
g s e LEEE, IC1 ATtiny24 1
e ik . Lk 14-pin DIL PCB socket 1
1 91. 183.5%
0 S 3 835 X1 8MHz HC-49U crystal 1
1 94.8 36 186.2 )
SW1 6-way or 8-way DIP switch 1
12 97.4 37 189.9%
J1,J2, J3, J4 0.7in DuPont SIL pin header See text
13 100.0 38 192.8
Matching sockets See text
14 103.5 39 196.6*
PCB Printed circuit board for encoder 1
15 107.2 40 199.5*%
16 1109 " 2035 Misc Parts: Connecting wires, etc
17 1148 P 206.5% Parts List
£ [iE s 2l - Flash' to program the ATtiny24 with the You may, if you wish, connect J3 to PTT in the
19 123.0 44 218.1 downloaded HEX file. The LEDs on the USBasp will  radio to implement RTB. This should be a point
20 127.3 45 225.7 blink furiously for about a minute while the HEX which is grounded (i.e. goes to 0V) when PTT is
21 131.8 46 299 1 file is being programmed into the ATtiny24. A bar pressed.
graph may be displayed in some software to show As an example, Fig. 5 shows the connections
22 136.5 47 233.6 s ) . .
progress. required in an elderly Dick Smith VHF synthesised
23 141.3 48 241.8 Next, the ATtiny24 firmware must be configured ~ transceiver. The tone level should be adjusted
24 146.2 49 250.3 by programming the chip’s internal ‘fuses’. These on transmit using an FM modulation meter (e.g.
25 151.4 50 254 1% set the chip’s operating characteristics for the Marconi 2304) to give about 500Hz deviation

* CTCSS tones not included in TIA-603 standard

Table 1: The available set of 50 tones includes
additional widely used ‘industry standard’ tones

software being run on the device.

Enter the following settings into the relevant Fuse
page/section of the programming application, then
click on ‘Write' to send the data to the ATtiny24's
‘fuses’.

(without speech modulation present) for typical
amateur radio VHF and UHF 25kHz channels.

Operation
Where only one CTCSS tone is required, the tone

There are a number of online videos showing how Low: OxFF may be selected on the DIP switch or the DIP switch
to use these programs. However, here is a summary High: 0xDF may be replaced by fixed links fitted instead onto
of the procedure required to program the ATtiny24 Extended: OxFF the PCB.
for this project: Lock: OxFF Where different tones are required on various

Load USBasp drivers onto the Windows PC

Plug in and complete the installation of the
USBasp programmer on the Windows PC. If the
option is present on the USBasp programmer (Most
provide this feature), select 5V operation rather
than 3.3V for programming the ATtiny24.

Download one of the programming software
applications (I find Extreme Burner to be the easiest
to use) to the PC and install it. Once running,
select ‘ATtiny24' from the menu as the device to be
programmed.

Download the HEX file for the CTCSS encoder to
the PC, and, using the programming application you
justinstalled (e.g. Extreme Burner), select it as the
file to be used to program the ATtiny24.

Plug the programming cable and adaptor, if
necessary, between the USBasp and the CTCSS
board. The cable MUST be connected in the correct
orientation onto the six-pin connector J4. (See Fig.
6) The corner of J4 connected to +5V is marked
with the white dot on the PCB.

Select "Write FLASH buffer to chip’ or ‘Write

Finally, assuming the programmer reports the
programming has been successful, remove the
programming cable from the CTCSS board. You can
now power up the board, select the required tone,
and verify it is working correctly before installing it
in your transceiver.

TransceiverInstallation
andAlignment

Connect J1 to a suitable 3-5VDC supply in the
transceiver. This may either be a continuously
available voltage or voltage that is only available
during transmit.

Connect J2 to a suitable CTCSS tone injection
point in your transceiver. Most commercial
transceivers have these clearly marked on the
schematic and PCB. Where there’s no marked input,
a suitable location in synthesised transceivers
is typically located close to the VCO and often
adjacent to the location where speech audio is
injected. In crystal-controlled radios, it's usually
close to the transmit crystal oscillator.

repeaters, the switch connections may be passed
to an external switch. The encoder tone may be
changed while the supply is connected.

Final Comments
This encoder has certainly met all of the
requirements identified at the outset of the project.
It only took a couple of days to develop, and it's
proven to be a successful addition to my family of
CTCSS encoders.

I hope you find it equally useful for extending the
life of some of your older VHF or UHF transceivers.

References

1. US: TIA-603 (previously RS-220), Europe: TS 103
236, Australia/New Zealand: AS/NZS 4295:2004
etc

2. One large manufacturer used 1200 for RTB but
this was never widely implemented and is not
supported in this version of the encoder.

3. Hex listings for the ATtiny24 can be obtained by
email request to the Editor. PW
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HF Highlights

Steve Telenius-Lowe PJ4DX
teleniuslowe@gmail.com

ctivity on the sun continues to increase,
H with the Solar Flux Index (SF1) peaking

at 156 on 29 March and the Sunspot
Number (SN) at 129 on 4 April, leading to some
good propagation on the higher HF bands. | took
part in the CQ WPX SSB contest on 25/26 March
with a 28MHz single-band entry and made over
2000 QS0s, something that would have been
impossible a year ago.

Although conditions in general remained good,

the SFland SN had dropped off a lot by the second
week of April, as can be seen in Table 1.

Rmateur Radio in Ukraine
Although the 30-day state of emergency that,
among other things, banned amateur radio
transmissions in Ukraine expired on 25 March,
at the time of writing there are still few Ukrainian
stations on the air. It seems likely the state of
emergency has been extended and those active
stations are believed to be in the Donetsk or
Luhansk regions which were not covered by the
initial declaration.

Numerous amateurs, myself included, have
at one time or another used the QSL services
provided by well-known DXer Gennady Treus
UX5U0. Remarkably, in a message sentto a
CDXC member and posted on the CDXC reflector
on 9 April, Gennady said: “Our QSL print service
reopened. In spite of the war in Ukraine we can
design/print/send any QSL cards. Orders help me
personally and for economics of Ukraine of course.
Please spread this info, thanks. Regards, Gennady
Uxsuo.”

Antoine 3D2A6

Following a recent QSO Antoine 3D2AG send in

a photo of his QTH and antennas. As 3D2AG is
probably the best-known amateur from Fiji and
has been active on CW and SSB for decades (and
more recently also on FT8) | thought readers
would be interested to see his setup, Fig. 1.
Antoine is located near Fiji's capital, Suva, but
also operates from time to time as 3D2AG/P from
Rotuma, a separate DXCC entity.

Zorro JH1AJT,SK

The news that Yasuo ‘Zorro’ Miyazawa JH1AJT,
Fig. 2, became a Silent Key at the age of 72in
March was reported in last month’s PWW (see page
66), but | wanted to add my own thoughts. Zorro
was an educator, philosopher, philanthropist,
humanitarian - and one of Japan'’s best-known
radio amateurs. He founded the Foundation

for Global Children and the SEISA Group, which
provided educational facilities for children around
the world and organised projects such as helping
Paralympic athletes in places such as Eritrea,
Myanmar and Bhutan. Zorro organised numerous

Lots of News!

Steve Telenius-Lowe PJ4DX has a packed column, with
several news items and plenty of reader reports.

DXpeditions and invited me to join him on the
2015 E30FB Eritrea DXpedition, although due to
the difficulty of obtaining a visa in sufficient time |
was unable to do so.

Before he died, Zorro endowed the INDEXA
Humanitarian Aid Fund with a sum to be used by
DXpedition groups for humanitarian projects. His
fund is known as ‘The Zorro Miyazawa, JH1AJT,
Hams with Hearts Fund’ and full details and a
video are at:
indexa.org/hamswithaheart.html

Eva PJ4EVA and | had many contacts with Zorro
over the years, the last one being at the end of
January this year, on 24MHz FT8. Zorro will be
sorely missed by DXers and his numerous friends
around the world.

PJ4DX Antenna Work

March was antenna maintenance time at the
PJADX/PJAEVA station. With the help of visiting
amateur Holger PJ4/DL1COP and non-amateur
friend Tommy we took down the 22.5m (73ft)
1.8MHz vertical, Fig. 3. It had to be removed
because the plot where it was located is being
sold. I hope to put up a 1.8MHz inverted-Lina
different place before the winter low-band DX
season begins. Secondly, the balun on the 5-band
HF Spiderbeam had physically broken due to UV
damage (a common problem on Bonaire), so the
mast came down and the balun was replaced with
anew one. We also took the opportunity of the
mast being lowered to mount a new 50MHz Yagi

below the Spiderbeam (see PW May 2022, pages
16 - 18) so now | will be sending in some DX
reports to the PW World of VHF column.

Readers’ News
Steph Foster G4XKH of the Riviera Amateur Radio
Club in Torquay says the club will be running a
special event in June to commemorate the 40th
anniversary of the Falklands conflict. “We have
obtained GBTFW for this event and look forward to
making some good contacts”, Steph added.
“Special event station AGOEXPO, with a cracking
signal from the UAE on 17m, opened my log on
1 March” reports Victor Brand G3JNB. “Next
day on 12m, Bill V31XX, Belize, and, up on 10m,
Chas PJ2/AD4ES in Curacao, were added. TZ4AM
Mali on 15m and OX3XR Greenland on 20m soon
followed as reliability on the DX bands improved
during the first week. I just pottered about the
bands during BERU [the RSGB Commonwealth
Contest - Ed], see band reports, and it was a
pleasure to be greeted by ‘Hello Victor’ by PW
author Steve Ireland VK6VZ using his contest
call VL6T. Conditions really were so much better
than last year. On the 16th, XV1X in Vietnam was a
good signal on 17m working split to a clamouring
crowd but I managed to slip past them for a first-
call contact... I closed the month’s log with 5H3MB
Tanzania on 12m and E29TGW in Thailand who,
on 15m split, was dishing out 599s to a huge pile-
up of seriously strong stations. Positioning my
transmitter just below the cacophony, | keyed
a single call and back he came. For 100 watts
to a fishing rod vertical, | deem that to be most
acceptable”. So would |, Victor, so would I!
Neil Clarke GOCAS sent a 28MHz beacon report
covering the period 12 to 22 March. “Openings
to North America took place most days except
for the 14th and 15th, with several new beacons
heard from the States on the 13th and 20th. 4UTUN
28200 and K5AB 28280 were logged the most.
South America was logged every day from midday
onwards with LU4AA, 0A4B and YV5B heard on
28200 and PY2MAB 28270, which proves to be an
excellent indicator for conditions in that direction.
Again on 28200 ZS6DN was heard every day except
the 21st along with 5Z4B, which was logged on
several days. FR1GZ 28214 Reunion Island has
not been heard since the middle of February.
Propagation towards Australia occurred most
mornings with VK6RBP 28200 and VK8VF 28268
logged. Sporadic E took place to Germany during
the morning of the 13th with DBOTEN 28241,
DBOBER 28273 and DBOUM 28279 heard at good
strength. IZ8RVA on 28240 was heard during the
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Fig. 1: The Fiji QTH and antennas of Antoine
3D2AG. Fig. 2: Zorro JH1AJT, SK (image: SEISA
Group website) Fig. 3: Down comes the 1.8MHz
vertical at PJ4DX. Fig. 4: The noise-finding
Tecsun PL380 radio of Etienne 0S8D.

Fig. 5: Gordon Gray MMOGOR and John King
ZB2JK operating ZB2TEN. Fig. 6: Carl Mason
GWOVSW in his shack. Fig. 7: Lots of DX!
Snapshot of GOOOF's Cluster screen during the
CQ WPX contest.

morning of the 14th and again during the afternoon
of the 20th. Hopefully, more European beacons will
be heard and reported during April when the start
of the summer season commences.”

Jim Bovill PA3FDR was very active on FT4 and
FT8. Jim sentin along list of stations worked, the
best of which are shown in ‘Around the Bands'.

Etienne Vrebos 0S8D wrote from near Brussels
airport to report that, for the first time, he had a
noise level of $9+40dB in the 3.5 and 7MHz bands
and in part of the 14MHz band, though no noise at
allon 21,24 and 28MHz. “l am very surprised as
this is new for me: | was living as if on an isolated
island (a friend said), knowing no QRN at all, and
even on 80m mornings the S-meter needle of the
Icom IC-7851 didn’'t move... | do agree this was
exceptional, and near an airport or a capital city a
dream location.” Etienne bought a Tecsun PL380
radio, Fig. 4, from the UK and has been walking
around his neighbourhood to find the source of
the interference. He traced it to a house “where
the noise on 5MHz was horrible” - only to discover
the inhabitants were away on holiday. We will
have to wait until next month to hear the next
instalment of this story!

As well as using his home call, Kevin Hewitt
ZB2Gl operated with Gibraltar resident John
King ZB2JK and visitor Gordon Gray MMOGOR,
Fig. 5, using the club call ZB2TEN in the CQ WPX
SSB contest. Using an Icom IC-703 and home-
made 2-element Yagi made from four telescopic
flagpoles mounted in a plastic water pipe and
attached to an aluminium boom, ZB2TEN worked
stations in Africa, Asia and North and South
America on 28MHz SSB.

Tim Kirby GWAVXE reported “My Butternut HF6V
[vertical antenna] started showing an intermittent

on receive towards the end of last year, before |
took it down for gale season (it is, after all, about
38 years old!) The other day | spent a little time
cleaning up the joints, tightening the screws and
so on. It seems improved, although not perfect,
which probably isn't surprising as some of the
bolt holes have widened out over the years and it
moves around a fair bit in the wind. It does seem
to work quite well though. | also spent a little
time interfacing the FTdx10 with the computer to
enable me to send CW as well as digimodes... So,
justto try things out, I spent a little time on FTS8,
especially on 12m, where | worked CO8LY, CU6AD,
EL2BG, 5T5PA, 3B9FR, TO1Q, KG6DX with 3B9FR
and PJ5/SPIMQA worked on CW. 10m has been
good at times and | stayed mostly on CW, with the
highlights being 9J2B0, 9K2HS, HZ1SK, FH/K6Z0,
FY5KE, 5R8AL, WP3TT, 3B9FR and OATF. | got on
15m a little, especially during the FOC QSO party
and it was nice to work Andy 524VJ with no pile-up
as well as lots of North American stations.”

Owen Williams GOPHY wrote that “The increase
in the SFi coincided nicely with the CQ WPX phone
contest and resulted in GOPHY working three VK
stations during the contest and a VK special event
station outside of the contest. Other stations
worked during the contest included NH7T in
Hawaii and several in the Caribbean. | managed
one contact with a VE7 and a K6 in Colorado. |
heard some stations on 10m during the contest,
including you [PJ4DX] but failed to work any. The
strongest 10m signals during the contest appeared

Apr‘22 Oct ‘21
SFI: 101 89 73
SN: 13 38 0

Apr ‘21 Difference
(+28)
(+13)

Table 1: Solar Flux Index and Sunspot Numbers
on 11th of the month: this month, six months
ago and one year ago. The final column shows
the difference between now and the same time
last year.

to be from Brazil. Outside of the contest | did
manage to work SOTWS on 10m for a new band
slot. The DXpedition by three Polish amateurs to St
Eustatius provided a new band slot on 7MHz and
contacts on 14, 18 and 21MHz.”

Carl Mason GWOVSW (Fig. 6) said “/ managed
to operate in the BERU contest, though conditions
did not seem to be so good... The Xiegu G90 was
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used for the first time in a contest with the power
set at 5 watts. It was good to work Don [PW editor
G3XTT, operating as C56DF from the Gambia

- Ed] who had a very strong signal here on two
bands. Despite listening for most of the 24 hours
very few stations were heard operating on 160,

80 or 10m... Nice to work into VK and ZL with low
power.”

Reg Williams GOOOF reckons it was a good
month with the improving band conditions. He
wrote: “The corner summer house at the bottom
of a fairly long garden was on its last legs, which |
have spent time dismantling and preparing for the
new one to arrive shortly. This meant taking down
a support mast fixed to the summer house for two
of my dipoles. Luckily, | have the Hustler and DX
Commander vertical antennas, which | made full
use of during March. FT8 produced a good number
of contacts for various awards. Amongst them
was 9N7AA from Nepal. Keen to work him | stayed
up late one evening on 40m as he was on that
band (Fox and Hounds) for some time. Eventually
after calling for a long period he picked me up but
unfortunately we did not complete the contact. |
noticed that Steve PJ4DX and Eva PJ4EVA worked
him later in the evening. All was not lost, | managed
to work him later in the month on 20m FT8. New
countries worked were Hong Kong, Republic of
Korea and Thailand on 10MHz, Indonesia and
Maldives on 14MHz. At last | have worked the final
state, South Dakota, for the Worked All States
award on FT8, with a good chance of confirmation.

“It was good to work SSB with good conditions,
especially with the month culminating in the
CQ WPX contest, I took a very relaxed part just
working various stations appearing on the DX
Cluster, Fig. 7. | have never seen the list moving
down the screen so fast with stations coming and
going from around the world, depending on the
band, time and propagation conditions. All bands
were open although I struggled on 28MHz but did
manage to work PJ4DX and PJ4K, amongst other
islands in that area. 14MHz and 21MHz were open
quite late into the evenings. Best long-distance
DX was on 14MHz working three VK stations.
Most stations worked on the upper HF bands were
generally towards North and South America.”

Around the Bands
Victor G3JNB: 7MHz CW: VL6T, ZF2CA, ZL3AB.
14MHz CW: CJ3A, V26K, VJ3A, VK4SN, ZF2CA,
ZLATT. 21MHz CW: 5Z4VJ, ZD7BG, ZF2CA.
Kevin ZB2GI: 5MHz FT8: SV3RNJ. 14MHz
SSB: VK3EY, VKAGMH, VE3CRG, WX3B. 18MHz
SSB: PHOHB. 21MHz SSB: 5B4AIX, NX4TT,
VOTCAL, ZD7FT. 21MHz FT8: AE4M, JA7BXS,
JF1JEQ, JHOBQX, K3CLS, K8FH, KJOI, NOMKC,
NAZ2R. 28MHz SSB: LWSDLF, PY1JSV, T01Q
(Guadeloupe). 28MHz FT8: 9K2YD, AA4VT, AATG,
CA2EIH, CE3VBK, CX7BBR, HC1MD/2, HIST,
HK4ZZ, JYACI, KSRAV, K6ND, K9TVG, KC30SD,
KFOQR, LUTAAX (+ many LUs), NTMVV, PS8MT,

PT2PAG, PUTVKG, TI3ATS, VA4EEE, VE3XN,
W2KNG, W8CYZ, XE1EE, XQ5BRC, ZL1FAB, ZS1/
DK3ID.

Jim PA3FDR: 7MHz FT8: HSOYNM, NI4MX.
14MHz FT8: 4L8A, 9V1BC, BHTWQR, HSOYNM,
JATAGE (+ many JAs), VK2BC, VK6AS. 14MHz
FT4: JABKSF (+ many JAs), K2DAR, K9IHM,
KK4BZ, N8OC, ND1X, UN6TA, VE1JBC, WV8DX,
YB2HND, YC7YGR. 21MHz FT8: AP2IN, HS2AQG,
JATLIP, JASFFS, JRTNHD, K6EID, N3QE, PY2UG,
VE2DA, W5X0, WIIIX, YBTHK. 21MHz FT4:
3X2021, HC7AE, HI8S, HL3EPH, HS10LQ, JAOPE
(+many JAs), K6LJ, KA3IRT, KAWAR, KC2YIL,
KH6M, KI4BQ, KESESJ, LUSEX, NG7M, PUSJVA,
PY2FZ,VE2JD, WAUW, YBTHK, YB2HND, YC7YGR,
ZD7BG, ZS6JHN. 28MHz FT8: 5Z74VJ, 9M2TO,
9Y4DG, AP2IN, BGIMHC, K6EID, LUTAAX, LU3ETY,
LUSVV, LW2EDM, N3MK, PU2MLO, PY7ZC, PZ5RA,
YBTHR, YCOSAS, YD3YGY, VK2MBK, VK3BDX,
VK5DOC, VK60Z, VK8NSB, VP8LP, ZCAGR, ZS6AF.
28MHz FT4: AA2Q, CX8ABM, FG5GP, LU2NI,
LU4ER, LUSVV, LUBEX, PU2NKT, PY5EJ, PY7ZC,
VP8LP, WINRB, ZS6NL.

Etienne 0S8D: 14MHz SSB: 9V1YC, UK8IQ.
18MHz SSB: XV1X. 21MHz SSB: BA7LOK, D4Z,
FY/FAGPK, JATXRA (+ many JAs), JT1CO, P40L,
PJ4R, PJ5/SPI9FIH, STOHQ, TISVMJ, UPOL,
VK4BXX, VL6C, VU2DK. 24MHz SSB: 3B9FR,
EY7AD, PJ5/SP9FIH, SOTWS, TI2CF, TO1Q,
YB3KM. 28MHz SSB: CB6CPC, CW2R, CX2RA,
DA4Z, EXODX, EX2V, FG5GP, FM5BH, KP4AA, LT7F,
LT9H, LUBDPM, LWAEF, NP2AR, PPSEI, PT4A,
PY1FI, SOTWS, S79VU, VU2X0, WP3B, YB1KI,
ZS10PB, ZS5DCF.

) DX Spots Large (Ctrl« Shift D)
Call Frequ.. QTH

Status  Commen|

Owen GOPHY: 7MHz SSB: PJ5/SPIMQA,
V31XX, V47T. 14MHz SSB: D4Z, FM8QR, K6BFL,
NH7T, PJ5/SPIFIH, VJ3A, VJAT, VK3X, VK8OLAN,
X020. 18MHz SSB: PJ5/SPIFIH, PJ5/SPIMQA,
VEBOLAN. 21MHz SSB: D4Z, PAOL, PJ4K, PJ5/
SPIFIH, TO3Z, V31MA, V31XX, V47T, VE7GL.
28MHz SSB: SOTWS.

Carl GWOVSW: 7MHz CW: ZF2CA. 14MHz CW:
C56DF, CJ3A, VK2GR, VOTHP, ZL3AB. 21MHz CW:
5Z24VJ, C56DF.

Reg GOOOF: 7MHz FT8: VK2XN, VR2XYL.
10MHz FT8: 3D2AG, E20WXA, HL2IFR, JI4POR,
TG9AJR, VK2KDP, VP8BTR, YB5QZ. 14MHz SSB:
D4Z, FR4AKR, K1LZ, V47T, VK2BY, ZB2BU, ZS10PB.
14MHz FT8: 3D2AG, 8Q7PR, FG5FI, JA7BXS,
LU2ICA, TO1Q, VETKEV, VK7YUM, YF3BVD.
18MHz FT8: JH2KAC, ND7C, PY2DPM, VA3MJR.
21MHz SSB: P40L, 5B4KH, 924Y, D4Z, FG4KH,
FR4KR, FY5KE, H25A, KP2M, PJ4K, PJ5/SPIFIH,
PY2QT, T03Z, V31XX, VC2A, ZP5AA. 28MHz SSB:
4X1VF, CX5A, D4Z, FM5BH, FY5KE, HI3T, LO5D,
PJ4DX, W3PC.

Signing Off

Thanks to all contributors. Please send all input
for this column to teleniuslowe@gmail.com by
the 11th of each month. For the August issue the
deadlineis 11 June. 73, Steve PJ4DX. PW
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Always the best Amateur Radio books and more /

NEW BOOKS

Amateur Radio &N \Work the World witn DMR
INSIGHTS °> Digital Mobile Radio Explained

By Andrew Barron, ZL3DW

As many will have already discovered, getting started in Digital Mobile Radio (DMR) can be tricky. This beh DM.R
book from Andrew Barron, ZL3DW provides his usual practical approach to the subject. He provides the Digitaf Wobiie Radia Expiained
information you need to get started with this exciting digital voice technology. i S

WORLD

The Work the World with DMR practical approach explains the steps that you need to follow to make
your new DMR radio work on your local repeater or hotspot, and for worldwide contacts.

For anyone interested in DMR or simply looking to expand their knowledge, Work the World with DMR
will help you to become familiar with the complex terminology used by the DMR crowd.

Size 176x240mm, 224 Pages ISBN: 9781 9139 9518 8
Price: £15.99

NanoVNAs Explained VETIY LV B

A practical guide to Nano Vector Network Analysers Explained
By Mike Richards, G4WNC '

Vector Network Analysers (VNAs) have traditionally been out of reach for most radio amateurs because
of cost but the introduction of low cost NanoVNAs has changed this. VNAs are incredibly useful in
measuring antennas but they do much more too. However, getting the most out of these devices is not
easy, and that is where NanoVNAs Explained — A practical guide to Nano Vector Network Analysers is
designed to help.

Nano VNAs Explained is intended for new users and those who make occasional use of their NanoVNA.
If you are considering buying a NanoVNA, this book helps get the most from these devices.

Also available

Size 176x240mm, 112 Pages, ISBN: 9781 9139 9519 5
Price: £12.99

Mini DXpeditions for Everyone MINI
By Billy McFarland, GM6DX DXPEDITIONS

r‘ 1 ,-_ i}

ror cyer \yone
Many regard DXpeditions as complex events. However, it doesn’t need to be like that, and this book shows ‘you e i et
can do this! alongside the fun that can be had on a shoestring with a few friends or on your own.

DXpeditions are expeditions to a particular place for the purpose of operating DX (long-distance radio
contacts) on amateur radio. A mini-DXpedition is of course simply a smaller-scale event - maybe a trip
from the UK to Europe with 5 or less operators or a trip to a local island or beach.

Mini DXpeditions for Everyone shows that everyone can organise a DXpedition and most importantly
the fun that can be had doing so.

Size, 174 x 240, 128 pages, ISBN: 9781 9139 9520 1
Price: £12.99

Also available
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The World of VHF

Tim Kirby GW4VXE
Longworthtim@gmail.com

ast month | mentioned that some
interesting QSOs were being made
on 50MHz using Trans Equatorial
Propagation, not only from the
Mediterranean but from Eire. Mark EI3BKD
has continued to make some great con-
tacts into South America. On the evening
of 4 April there was a really excellent open-
ing when Mark made 58 QSOs into South
America, including two new DXCCs, ZP and
CX. It wasn't only well-equipped stations
making contacts either. Here at GW4VXE
| came up to the shack to see if anything
was happening and was surprised to see
LU5FF and CX6DRA on my screen at de-
cent strength. | was really excited to work
LUSFF, LUBGMM, ZP9HTL and PY5BW
while running T00W to my vertical antenna.
Clearly, | was in the right place at the right
time and propagation was focussed in this
area. Richard GW1JFV in Haverfordwest,
about 15 miles away was also able to
make several QSOs into South America us-
ing his vertical.

Well-equipped stations have been making QSOs
on a fairly frequent basis, usually between 1900
and 2100UTC, but | have spotted a couple of
signals on the vertical. On one occasion it was
almost like aircraft scatter where a signal would
come up really strong for a couple of periods and
then disappear completely, but | suspect this is
an effect of the fading, which is a feature of TEP.
As far as I'm aware, these openings have been
pure TEP and haven't been Es and TEP combined,
although if anyone has any evidence to the
contrary, I'm happy to hear it.

Steve PJ4DX is using a new InnovAntennas
4-glement LFA Yagi on 6m [see the review in the
May PW, pages 16 to 18, Ed]. However, his best DX
so far was made just before the antenna was put
up when, on 14 March, he worked VK4MA over a
distance of around 15,400km while using his 40m
inverted-V dipole! Steve wrote: “On the evening
we put up the 6m Yagi | decoded ZLT1RQ on FT8
but unfortunately, | was watching television at the
time, so I missed the brief opening and | have not
heard ZL or VK again since.

“However, after that disappointment things have
looked up. After a period of working only semi-
local South American stations (PY, LU, CE, CX, CP
and ZP) by TER on 31 March | made my first trans-
Atlantic QSOs of the year with EA8JF and D44EQ.
The next trans-Atlantic opening was on 3 April,
when | worked CN8LI (for a 6m ATNO’), CT1FFU
and CT1ETX.

“The following day was better still with more CT
and EAS8 stations, then, at 1859UTC another new
one in the form of SOTWS (Western Sahara) and
then, remarkably, FO5QB on Tahiti at 2016UTC,

More Six Metre Surprises

Tim Kirby GW4VXE reports on some nice 6m
propagation as well as 40MHz news and more.

followed by several Mexicans and then, at
2233UTC TR8CA in Gabon. Three new ones in one
day!

“The 5th and 6th were quiet, but Alain TR8CA
was coming in again on 7 April, this time with
a tremendous signal, and | worked him on FT8,
FT4, CW and SSB with genuine 599/59 each way
reports. The 7th was probably the best day of all:
Alain was coming in for about two hours, Antoine
3D2AG on Fiji was worked at 2214UTC for another
new one and | could not resist calling FO5QB for a
second QSO as he was calling CQ for a long time
with no other takers.

“On 8 April 524J was yet another new one for
me, while D44EQ has been workable most days
so far this month. On the 8th | also saw 3D2AG
completing with TT8SN in Chad via long path, a
distance of over 20,000km, although | could not
decode TT8SN here.

“On 11 April, TR8CA and 5Z4J were worked
again as well as another new one, HD8MD on
the Galapagos Islands. Eva PJ4EVA also worked
most of the DX this month and must have hit the
absolute peak of propagation when she called
HD8MD, receiving a +32dB S/N report from him!

“Things then quietened down and on 12 and 13
April I only saw local Caribbean stations in PJ4,
PJ2, P41, J35 and 9Y4 being decoded. But the first
month with a 6m beam has been a revelation and it
bodes well for the forthcoming Sporadic E season.”

40MHzExperiments

Readers may be aware that the Eire PTT permitted
Irish amateurs to transmit on 40 and 60MHz last
year and that a number of stations overseas have
been experimenting, particularly on 40MHz.

With improved solar conditions this Spring, there
has been further impetus to experiment on these
interesting frequencies. What are the chances of
UK amateurs getting an allocation on one or both
of these bands, even a narrow one? Slim, to non-
existent, it seems, according to OFCOM last year.
However, a number of amateurs, including Roger
Lapthorn G3XBM, continued discussions with
OFCOM on the subject and an interesting solution
was found. Roger, and a number of others, have
applied for and been granted an Innovation and
Research licence to operate between 40 and
42MHz. What is interesting is that this is not an
amateur radio licence and you do not need to have
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Figs. 1 & 2: Two views of the ‘Meat Pie’ antenna
as used by Steve G4AQB on 9cm. Fig. 3: Erin and
Hughie took over their dad (MOGIW)'s shack to try
decoding some SSTV from International Space
Station. Figs 4 & 5: Two of the Women in Space
SSTV pictures as decoded by Erin and Hughie.

passed an examination to be granted permission
to transmit. In the application, however, you do
need to explain the nature of the experimentation
you want to carry out, so it is unlikely that a
proposal that was not sufficiently competent
would be accepted. The licences last for a year
and OFCOM have made it clear that they may, or
may not be, renewed and the licence costs £50
forayear.

As the Innovation and Research licence is not
an amateur licence, no callsign is issued, so
those using permits may choose to use their own
callsigns, or to make something up! At the time
of writing a small number of these permits have
been issued and already some interesting results
have been obtained.

ZS6WAB and ZS60B are active from South
Africa and have been received in Europe and
indeed, in the UK on 40.681MHz FT8. Phil EI9KP
was testing on 40.680MHz FT8 on 10 April when
he was heard in the Falklands, by Bob VP8ADR
who was using a fan dipole for 40, 20 and 10m! On
11 April, VP8ADR heard Paul G7PUV (operating
as GIPUV on 40MHz) on FT8. Robbie EI2IP has
worked Borut S50B who is a very reliable signal
via Es. The ZS6WAB beacon on 40.675MHz
has been widely heard in the UK by a number of
stations with non-resonant antennas for the band,
so maybe have a listen and see if you can hear it.
Afternoons are probably going to be the best time,
but | am happy to be proven wrong...

It's disappointing that the prospect of even a
small amateur allocation at 40MHz is unlikely,
but even as things are, there is still plenty of
interesting propagation work that can be carried
out.

If you listen on 40MHz, please let me know how
you get on.

M117

Jef Van Raepenbusch ON8NT says that he

has been experimenting with the new open-
source digital mode, M17 (URL below) using the
DroidStar software on an Android device. Jef, as
well as a number of UK and Australian stations
have made tests using the M17-GBR-A and M17-
GBR-C reflectors. Jef kindly invited me to join the
net too and we were all surprised by the quality of
the audio from the CODEC.
https:/m17project.org

VHE/ UHF Nets
Don't forget that thanks to your input, the UK’s
best list of VHF/UHF Nets is available on the web
at:
https://tinyurl.com/2ma53dyy

You can use this to find when stations in your
area will be active on the VHF/UHF bands.

As last month, Table 1 has a random selection
of five nets from the listing.

The6mBand
Phil Oakley GOBVD (Great Torrington) took part
in the 6m contest on 10 April working a number of
stations: G4RLF/P (1091), GWORHC (1071), G4RRA
(1080), G3SED (1090) and EI8GS (1051).

Tony Collett GANBS writes, “/ worked a couple
of UK stations on FT8 during the month but not
a peep of DX when | have looked. | was aware of

Women in Space

T e T e S

Anousheh Ansari

Cepen 20

Samantha Cristoforetti

Cepsn 20

the Aurora prior to the UK Activity Contest but
although detectable nothing was readable. For
once, PA5Y was just clear of my noise and PETEWR
was worked with extreme difficulty on CW through
my noisiest direction - it was the first time since
last June that we have succeeded. GI4SNA was
also clear of my noise and once I'd managed to

get GDOAMD/P to tweak his beam he was also a
good signal. Fingers crossed for a good season to
come”.

Kevin Hewitt ZB2Gl has been very active via
TEP and has made over 140 QSOs on FT8, mostly
to Brazil, but the log also includes Argentina,
Paraguay, Chile, Uruguay, Bonaire, Trinidad and
Tobago, Falkland Islands and Cape Verde. Kev
has also made some Es QSOs on FT8, into Spain
France and the UK.

The4mBand

Simon Evans G6AHX (Twyning) has put his
antenna back up, ready for the Sporadic E season
and has already made some local QSOs while
testing.

Steve Macdonald G4AQB (Bolton) says that
since we published the details of VHF/UHF nets in
PW, the Manchester area 4m morning net seems
to have become a little more popular with several
new stations calling in, using a variety of different
equipment.

The2mBand
Simon G6AHX writes, “On 5 April | did the 144MHz
SSB UKAC using 80W from the IC-9700. | had 22
contacts in 16 squares. My best DX was GM4JFJ in
1086RP 516km away. There was a good opening to
the North at the very end of the contest”.

It's great to hear again from David Johnson
G4DHF (Lincolnshire) who writes, “I've only

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

June 2022 PRACTICAL WIRELESS

33




The World of VHF

been operating from home (1092) if there’s been
anything like good conditions and that has proved
to be very infrequent. On 13 March | worked a small
aurora on 2m CW with a few GM and SM stations,
the best DX being UA2FZ in KOO4. Also, in the event
on 14 April, the Northern DLs, PAs and 0Zs were
strong with not too much to the East. The best

DX was SMODJW in JO88 at a distance of around
1350km in the late afternoon. Sadly, there was

no second phase for me up until around midnight
when I called it a day. This is one mode that CW
really does make for efficient communication and
is the reason why | took my Morse test back in
1974! | wonder how many newcomers are missing
out on the opportunity of working some interesting
DX?”

Tony GANBS writes, “My activity on the band
really been limited by noise. It was amazing in the
UK Activity Contest to hear GM4AFF so strong and
clear, but 30° to the West and GM3SEK is buried
in my noise! There was good activity during the
2m FT8 Activity Contest, but | was unable to see
anything of distance owing to the noise level. V3T
saw me weakly, but nothing from him here. DK6JU
(J033), DL1DBR (J0417) and DG6YID (JO42) were
all worked before the RSGB session along with
J021/22/30/31/32 but no more seen after 1900/
MMOCEZ. MMOABM, GI6ATZ, GUGEFB and EIBKN
were the only stations seen/worked outside of
G although I did work G7RAU (IN79) and G1BHM
(1070)".

TheZ0cmBand
Tony GANBS says that the UK Activity Contest
was plagued by the Airscout software not working
properly, making it difficult to arrange aircraft
scatter contacts. He says there was almost no
EU, only PAOWMX, PA5Y (JO21) and PETEWR
(JO11) plus FTMKG (JNO8) and F1BHL/P (IN99).
Conditions didn't seem particularly good yet
MOAFRJ/P (1070), GWORHC (1071), GI6ATZ,
GDOAMD/P, GD6ICR, GD8EXI, GM4DIJ/P (all 1074),
GMA4AFF and GM4JTJ (1086) were all worked.
Tony was active in the FT8 Activity Contest too
and found decent conditions across to JO4x
line as well as seeing EI3KD (1051) and EI9KP
(1054) but wasn't able to work them. Airscout was
playing up again, which didn't help. Tony says that
the GMs were marginal and hard to work through
all the activity but it was nice to work GMOHBK
immediately followed by GMOEWX after an earlier
failure.

Jef ONSNT took part in the 70cm UK Activity
contest in March, working G3XDY (J002) and
GACLA (1092).

The23cmBand

Simon G6AHX writes, “On 15 March | did the 23cm
UKAC with T0W of SSB from the rig fed to my Dual
36el beam. | had 15 contacts in nine squares. My
best DX was G3XDY in Ipswich JO020B 229km
away”.

Day Time (local) Frequency  Description Area

Every day 0755 145.525 Waterside group South Coast
Tuesday 1900 145.450 South Normanton, Alfreton & District RC Derbys
Wednesday 2000 145.425 Oldham ARC N West
Wednesday 2030 1297.500 Manchester area 23cm FM N West
Thursday 1930 GB3MR Stockport RS N West

Table 1: This month’s selection of VHF nets.

The9cmBand

It's very interesting to hear from Steve G4AQB
that, “Over the last few weeks | have been trying
out the 9cm band together with a small group of
local amateurs G6GVI, G4HGI, G4JLG and MOUFC.
Most of us are using SG-Lab 9cm transverters

and are experimenting with different antennas.
The most interesting one is my ‘meat pie’ antenna,
which is a Dual Bi-Quad mounted inside a Fray
Bentos pie tin. (See photos, Figs. 1 and 2) It works
remarkably well and could easily be adapted for
13cm with a single Bi-Quad. Needless to say, this
has triggered some Northern humour regarding the
use of a ‘meat pie’ antenna!”

Satellites

As ever, it's great to hear from Patrick Stoddard
WD9EWK with his roundup of satellite activity
from the USA. Patrick writes, “I have been trying
MIR-SAT 1 (MO0-112), the satellite from Mauritius.
Its 9600bps digipeater has been on for the past
month, and I finally made a contact through it with
Christy KB6LTY in California earlier this week. As it
is expected to re-enter the atmosphere in late April,
there’s little time left for this one. The ISS cross-
band FM repeater remains operational, and ARISS
has yet to publish a date when this will change to
the 145.825MHz packet/APRS digipeater. A0-91

is on the low side of its orbits over the Northern
Hemisphere in the mornings, which means the
footprints have been smaller. Even with that, AO-91
passes remain busy.

“I have been operating from locations around
Phoenix lately, and last week made a very quick
drive into the mountains of northern Arizona. |
briefly operated from the city of Flagstaff, near
the Grand Canyon, so | could activate grid DM45.
Tyler WL7T/P had been traveling around the north-
ern part of the continental USA, activating many
grids for satellite operators in North America and
Europe. I logged WL7T/P in DN76 (Montana) while
I was in Flagstaff - a new grid for me up there.

“After his trip around the continental USA, Tyler
now plans to be active from the very rare grid DM02
at the end of April. DM02 is located off the coast
of southern California. Except for a US Navy base
on San Clemente Island, a base that is virtually
impossible to visit, DM02 is all water. Tyler will
charter a boat to sail into DM02 outside of the re-
stricted area around the Navy base, and has posted
plans to work many satellite passes on 30 April.
Hopefully Tyler’s trip is a success, and satellite op-

erators around North and Central America can log
that grid.

“Just after my report last month, | finally worked
the last three grids | needed of the 488 continen-
tal USA grids for AMSAT's GridMaster award. This
award, which mirrors the ARRLs Fred Fish Memorial
Award for 6m operators, uses the same list of 488
grids. The last three grids | needed were all in Maine
- FN56, FN57, and FN67. | worked all three on 14
March, as part of a long road trip by John VETCWJ.
John drove from his home in Nova Scotia around
the northern part of Maine into eastern Quebec to
reach FN56 without crossing the international bor-
der (and, at that time, a mandatory COVID test be-
fore re-entering Canada). After missing each other
onA0-97 and RS-44, | worked VE1CWJ on JO-97 to
get FN56 in the morning.

“After the FN56 contact, John drove back around
Maine into New Brunswick to reach the FN57/67
line. This time, now in the early afternoon here,
there was a low SO-50 pass. | was able to make
a contact with VETCWJ on that pass! A few
hours later, John had his logs in Logbook of the
World, and I had confirmations for the last three
grids I needed for the 488 continental USA grids!
(Congratulations, Patrick - that's a huge achieve-
ment! Ed.) VETCWJ was on from other rare grids in
eastern Quebec, as well as New Brunswick, on his
way back to Nova Scotia. making lots of satellite
operators happy.

“The Dayton Hamvention is next month, and
there should be lots of satellite activity from the
Hamvention and in that area. Philippe EA4NF has
been traveling around Europe, operating from differ-
ent grids and countries, making satellite operators
in Europe and the Americas happy. With warmer
weather, we should hear more activity from stations
operating from locations all over North America”.

Kev ZB2GI was one of the people who report-
ed receiving SSTV from the International Space
Station, this time celebrating ‘Women in Space’.
Dave Ryan MOGIW/EI4HT turned his shack over to
his children Erin and Hughie to try decoding some
SSTV from the ISS, Fig. 3. They did a great job as
you can see from the pictures (Figs. 4 &5).

Jef ONSNT has been busy on both RS-44 and FO-
29 satellites using FT4, the highlight being AK3Y
(FM19).

That's it for this month. Hopefully there will be
more Es contacts to report next time. Your reports
of 40MHz experiments, in particular, will be very
welcome! PW

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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Create RC5A-3P Antenna Rotor - Rotator
CREATE antenna rotator,
AZ angle 370°, motor snail
gearing, PC compatible.

Antenna rotator 110/230VAC
150VA, maximum vertical load
700kg, horizontal load 1000kg,
rotating torque 155Nm, brake
torque 1960Nm, worm gear at
motor, variable speed 75-110
sec., reversing delay 3sec.,
mast diameter 48-63mm, 360°
scale, preset, weight 7kg rotator and 2kg controller, needs
7 core cable (0.75mm2 up to 50m length, 1.25mm2 up to

URNENCHNE . .........................c.occncne £959.95
Windeamp Gipsy W
5-55MHz Portable dipole in a bag!

HF Portable dipole antenna. The antenna is design for
operation in the 5-55MHz frequency range. The operating
frequency is continuously adjustable giving you a full-size
portable, horizontal dipole antenna. The antenna was
designed with portable operation in mind. Windcamp wants
to maximize your portable operating experience.......£71.95

\;

NEW Yaesu FTM-6000E
Dual Band 50W 2/70 FM Mobile Transceiver
Pre-Order Now.

New to ML&S

£239.95

The FTM-6000R/E delivers reliable and stable 50W transmit
performance. The heavy-duty heat sink is equipped with
FACC (Funnel Air-Convection Conductor). The speaker

delivers 3W of clear and crisp receive audio which has been

specifically tuned for radio communication. Front panel of
the FTM-6000R/E is detachable and can be mounted at the
most desirable operating position.

It’s NEW! The M&P UltraFlex 7 “Sahara” in white
Ultraflex 7 and 10 sahara {white).
£2.00 per metre. >

Purchase 100m+

and get 10% offl .; W

The New 705 meter

The IC-705 has probably spawned

more rig accessories than most

radios in the last 20 years. We think

this one is the most exciting though! 2

* Mode :.- e B g

* Filter settings

* Realtime display of operating frequency

* SWR, Real Power or S-Meter, in both text & a Needle on
the usual radio-style scale.

For more information see HamRadio.co.uk/705Meter

DigiRig Mohile

Tiny new digital modes interface

» Combines audio codec, serial CAT
interface and PTT switch

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

* Uses a single USB connection to computer minimizing
the cables mess

* Serial computer aided transceiver (CAT) port can be
configured for logic levels, RS-232, CI-V or TX-500

* Works with all major OS flavours: Windows, MacOS and
Linux

* Permanently available independently from CAT port an
open-collector PTT switch controlled by RTS signal of
the COM port to interface Handies/Mobiles etc.

* Axillary connection points to CM108 codec

* Uses widely supported CP2102 serial interface &
CM108 audio codec

For more details see HamRadio.co.uk/DigiRig

after long delay in

component shortages.

Still one of the ultimate SDR receivers available today.
*  9kHz-108MHz

* Twin antenna input

* 8low & high bandpass filters

* 3 stage attenuator

* Selectable Pre-amp

* 4 independent receivers scanned simultaneously
¢ 24MHz bandwidth

¢+ Sampling rate up to 122.8MHz variable

* Optional GNSS antenna

* Free FDM-SW2 software

+ Compatible with Simon Brown’s SDR Console
For more details see HamRadio.co.uk/FDMS3

Elad FDM-S3 SDR
Not brand new
but back in stock

Radio Analog PTRX-9700

Exclusive to ML&S
£279.95

You've all been very
patient waiting for RA
to finalise the design
& production of the
Panadapter interface
for the Icom 1C-9700 -
Wait no longer!

| e p——
LI |
| | [ i y
StepplIR Verticals are the only true 1/4 wave
continuous coverage antennas available for the
HF bands.

DB11 Yagi Antenna 20m-6m
Compact Package

The DB11 is the smallest of our
Yagi antennas that uses loop
technology. This is a distinctive
advantage, allowing for a 40%
smaller size platform with excellent
performance.

—a >
e
=

=
. 3-Element Yagi Antenna
Co— 7 Package 7-54MHz
. Continuous frequency coverage
between 6.8-54MHz. 16ft Boom

E 39ft longest element.

BigIR MkIV Vertical
Antenna 50m-6m
I Package
| 40m-6m Continuous & 80m
# with optional coil. 321t tall.

SmalllR Mklll Vertical Antenna 20m-6m Package
As per the BigIR but only 18ft tall and optional 80/40 coil
available.

The full range is now available throughout the
UK & EU. For more details see:
www.HamRadio.co.uk/SteppIR

CG Antenna BL-49:1 Un-Un 600W

Tested by our own Richard ﬁ "
2E0SXX = e TR
Hi Power Matching Transformer
suitable for Multi Band End Fed
Half Wave antennas. Ideal for
home or field use. All you need to
do is add 10m to 40m of antenna
wire - the Messi & Paoloni
Dipoflex wire is ideal. £69.95

®cc..

BL-4% UNUN 45:1

New! MyDEL Solid Brass Key
MyDEL Morse Code CW Paddle Key
A compact but solid paddle capable of standing up to

the rigors of portable
operation as well as
providing excellent service
/.4. ._. ' ..'_ 3 ’

in the shack. Contact
spacing is adjusted easily,
without tools, via the large
thumb-screws on either
side of the paddle body.
Spring tension is fixed for
a light, precise action.
............................ £109.95

& FOLLOW US ON TWITTER AND FACEBOOK HamRadioUK Watch our YouTube Ghannel on www.M~Land$.TV

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.

DPD@

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

This month’s Featured Yaesu Radio

Yaesu FT-991a
HF/50/144/430 MHz All-Mode “Field Gear”
Transceiver. £1199.95

Yaesu FTM-200DE IN STOCK Single RX C4FM Mobile.....£349.95
Yaesu FTM-400XDE Dual Band transceiver for 144/ 430MHz

with the new CAFN/FDMA Digital MOGE.......vvvvvvsrvvverersrres £399.95
Yaesu FTdx101D & MP Our current favourite Base Station from
Yaesu. Choose between 100W & 200W versions.

Give Tony, my Sales Manager, a call on 0345 2300 599 for a
super trade-in deal.

Yaesu FTdx10 HF+6.+4m Hybrid SDR Base Station

New LOW price. Only £1350.00

Yaesu F1-891 HF/6m Base/Mobile....................cccccvvvee. £679.95
FT-891+FC-50 Bundle

Choose ML&S for
the Big Three

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

KENWOOQOD

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

This month’s Featured Kenwood Radio
JVG-Kenwood TS-890S

The excellent TS-8908S is finally back in stock but in
very limited numbers. Call now to secure your order.

o
ICOM

ML&S Stock the Full Range of New
Icom Products

This month’s Featured Icom Radio
_._lcom IC-7100

covering 160m
through to 70cm
including the 4m
band.
In stock & ready to
deliver! £1039.95
with Free Shipping!

Icom ID- 525 The NEW Kid on the block, 2,3” display D-Star efc.
STl Deauty L £519.95
Icom IC-705 IC-705 SW QRP...............oovvvvvrreeesssssenrennen £1299.95
IC-705 optional accessories include:

lcom LC-192 Multi-function Backpack. MyDEL MP-705 8 Amp
PSU. mAT-705Plus Micro Auto-Antenna Tuner. VS-3 Bluetooth
headset. Nifty MB-705NF Mount your Icom IC-705 at the correct
angle for table top use. Prism IC-705 Cover.

MyDEL QRAB Quick release antenna bracket. MyDEL IC-705
Carry Cage. MyDEL Z-Mount. Tilt Stand. BP-272 & BP-307 Spare
battery packs.

lcom AH-705 Random wire auto tuner for IC-705............. £299.95
Icom 1C-7300 100 Wait - HF/50/70MHz TRANSCEIVER with SSB /
CW/RTTY / AM/ M. See weh for latest special offer
PTRX-7300

High quality RF interface module for the IC-7300................ £199.95

Buy an FT-891 with an FC-50 Auto-Tuner and save! ........ Just £869.95 PTRX-9700 NOW IN STOCK ....................... .£279.95
NEW Yaesu FTM-6000E Dual Band 50W 2/70 FREE SHIPPING QUOTE ‘RCFREE’ in checkout
FM Mobile Transceiver £259.95 Icom IC-7610 Brilliant Dual Band TranSceiver................. £2999.95
Yaesu FT-818ND 6W QRP 160m-70cm With FREE SP-41 base speaker
Al Mode Transceiver with FREE LEgPBOS..............ccuueesssssie £624.95 Icom IC-9700
Yaesu FT-5DE IPX7 Dual C4FM RX Handie . ...£399.95 Base Station 2/70/23 all mode including D-Star .............. £1795.95
Yaesu FT-3DE Latest 5W C4FM/FM Handie ...................... £299.95 Icom IC-7100 HF/6m/4m/2m/70cm Base & Mobile Transceiver
Yaesu 70DE G4FM/FM 144-430MHz Dual Band Handie...... £169.95 } ‘e i ; including D-Star with remote control head unit................ £1039.95
Yaesu DR-2XE C4FM Repeater. In stock at special prices ..... ECALL JVC-Kenwood slglg't%‘:;e'l%%w Base Station. Icom IC-R8600 New 100kHz-3GHz Receiver with SDR technology
Yaesu FT-65E VHF/UHF 2m/70cm Dual Band FM Handie .....£84.95 - FOMUIC-T300....0vvvveeeeerreeveer R R £2499.95
Yaesu FT-AXE 5W VHF/UHE FM Portable Transceivr .......£62.85  \cnwood TS-0905 200W HF/SOMHz Transceiver ... £6199.95 00 in 500
Yaesu M-70 Desktop Microphone ............cc.cco.. ..£129.95 Kenwood TS-5905G 160-6m Base with ATU ................ £1499.95 Latest 2/70 D-Star Touch Screen TranSCEIVer .........cu...ee £574.95
Yaesu M-90MS Microphone Stand Kit ...........cccccccovver. £169.95 Kenwood TH-K20E VHF FM Portable Transceiver .............. £99.96 Deluxe Version also available
® ]

BXEERT” ML&S for SDR Rad i

ELECTRONICS or a Io \ Flex RCIdIO
Expert Electronics MB1 PRIME SDR Transceiver including ATU. ML&S are the sole UK distributors for The next generation of transceivers from
Atransceiver and a PC in a single package..................... £6799.95 the new ZUMspot RPi, an advanced radio FlexRadio
Expert Electronics SunSDr2dx HF/6m/2m Transceiver.. £1699.95 All ZUNspot P:;I;;(;Iz p?l‘i’eT;;;.M L& Inciude: MLES are proud to be the only Authorised UK Distributor for
A{\l-wlz‘Autu Tuner for SunSDI2dx..............c.oovvsens £399.95 ZUMspot Pi UHF Board, UHF Antenna, Raspberry Pi Zero WH, Flex Radio SDR Products & Accessories.

© ORP SDR with a twist.
i Introducing the ELAD FDM-Duo Range

Elad FDM-S3 Range
Wideband Sampling SDR Receiver 9kHz-108MHz ..... From £968.20
Elad FDM-DU0 5W SDR 160m-6m QRP Transceiver

In Black, Red or SilVer ... from £959.95
Receive only version also available ... £759.95
Elad Amplifier DUO ART HF and 50MHz, 60 or 120W amplifier
60W Version. £949.95. 120W Version. £1049.95

Elad Companion Speaker $P1 for FDM-Duo

RADIO TONE RT4 4G Internet Transceiver
Large Screen & fully compatible with Zello PTT, International Radio Network &
Echolink.
RRP: £359.94 ML&S PRICE: £179.95

£134.95

MMDVM software and Plastic Case.

ZUMspot RPi New Updated Version8*
Assembled and tested: £199.05
*Requires addition of Pi Zero WH and Assembly.
Zum AMBE Server £169.95 (8oard only)
Zum Spot USB! £109.95

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

Advanced SDR available with or without
front panels.

FLEX 6400: £2179.95 FLEX 6400M: £3099.95
FLEX 6600: £3999.95 FLEX 6600M: £4999.95

Designed and built in Great Britain

SDRplay RSPduo £239.95
SDRplay RSP-1a £99.95
SDRplay RSPdx £194.95

KiwiSDR
10kHz to 30MHz Web Interface SDR. ML&S: £199.95

FUNcube Dongle Pro+ £179.55
The Original & Best Wideband SDR Receiver. 150kHz-1.9GHz incl SAW Filters

w4 FOLLOW US ON TWITTER AND FAGCEBOOK HamRadioUK v Watch our YouTube Channel on www.MLand$.TV



Sign up to our mailing list at HamRadio.co.uk for Every wee
weekly updates, bargains, news and much more!

WAYS adding new manufa
products to our vast range

ya/nyam/ gmflymmm’ ANTE PE
SANGEAN

ATS-909X2 £214.55
The Ultimate SSB / FM / SW / MW/ LW/ Air /

Multi-Band Receiver.
The Discover 909X is the perfect world band radio to : =
roam the globe with. | =

ML&S Now UK Distributor for Sangean ————

Antenna Disconnect METROPWR FXMASTER
£115.00 £299.95
Reduce the chance of station damage from 8-hand equalizer with adjustable nuije gate.
lightning.

Dual Antenna
Disconnector £190.00
Reduce the chance of station damage from
lightning surges.

Antenna with Go Bags.
Deluxe Tripod Super Antenna top-of-the-
ling setup with

All HF Bands 80m-6m VHF and
simultaneous VHF 2 metre. ...... £569.95

Radiosport Headsets

Whether for DXing, contesting, field day, or casual everyday use we think
you'll agree Radiosport headsets have the features you want. ML&S are
proud to have been appointed their distributor and have stock today.

Super Antenna
All headsets are supplied with GEL Cushions giving extra comfort and FREE MP1DXMAX 3.5MHz-30MHz +
cloth covers. 144MHz.

~ Ham Amenna Go Bag Package.

* Hand speaker mic

0 Eﬂﬂﬁeﬂ’l eliminator RS10SL  Listen only stereo Iightweight headset for CW ops .
3 W?ir;ltjzm RS208  Deluxe Dream Edition Stereo Headset only no boom . ..£169.95 £469.95
! . :.eather |1case Mini-XLR Lead set for any radio (Yaesu/Kenwood/Icom/Flex/Elecraft) .from £69.95 -
+ Sfvar nd s lcale+ carchae PTT-FS-RCA Foot switch with 71t cable with phono plug ' .
-« Fast charger dock and Power * SMA-PL259 adaptor e 3
i et Al PPT-HS-RCA Hand PTT Swich, 7100t cable With pRORO PIUG........overererer £64.98 “ML&S Appointed Sole UK
The New KG-UVID Mate £13.s5 RSBOCF Deluxe Dream 10th Anniversary Edition Stereo Headset with boorn.. £239.95 Distributor for CW Morse Keys!
‘\Wouxun KG-UV98OPL £279 5 How about an additional 3.5mm socket on the opposite ear cup to allow  There are over 35 different keys to choose from including
" with FREE Shipping “tethering” of another headset for a logger or maybe just an additional pair of - Camel Back, Straight Keys, Micro Keys, Lightweight Keys,
¢ ears? - Heavy Duty Keys, Paddle Keys, Navy Keys & even Bullseye
. With such a huge & colou
 there’s bound fo
ATASRES 1w :
y y Dual Band VHF/UHF DMR Handheld............................ £84.95

7 F? STnyTone' hnytone AT-D578UVIII-Plus

e Dual Mode (DIgital + ANIOGUE) ..........euveeereererrrnnrrees £349.95
" Anytone AT-D878UVII Plus ... Now oNLY £199.95
Anytone AT-7790V

Digital DMR Dual-band Handheld.............................. £89.95

J Anytone AT-T780V ... £99.95

Heil Sound
ML&S are the
official UK
importer for
Heil SOUND

Pro-Set 7 Headphones
Pro-Set 6 Headphones
Pro-Set IC Headphones ...
Pro-Set Elite 6 Headphones..
Pro-Set Elite IC Headphones.
Pro-Set 3 Headphones ...
PR-781 Microphone
PR-40 Microphone ....

PR-40 Microphone NewAII BIaokVersmn .£299.95

PARAPRO EQ20
PARAPRO EQ20-DSP. £259.95

Four product options are available.

The basic EQ20 and EQ20B can be used with the bhi Dual In-
Line and Compact In-fing noise cancelling units.

NES10-2MK4 New NES10-2MK4 amplified DSP noise
cancelling speaker. £119.95

Dual In-Line Dual channel amplified DSP noise eliminating
module. £179.95

New DESKTOP MKIl Amplified DSP base station speaker — 10
Watts audio. £199.95

New NEDSP1901-KBD Pre-wired low level refrofit audio DSP
noise cancelling module. This module replaces the popular [ 44 1 -ﬂhf‘
NEDS01061-KBD that many Yaesu FT817/FT-818 users have l M
installed over the last 18 years. £119.95 f 44

New! ARGOOXL Only £1999: Tigertronics SL-USB £99.s5
Programmahle Antenna ALL sound card Digital

Rotator. Ideal for lightweight V/U and voice modes |
heams. are supported by the -
SignaLinkTM USB. This %

includes traditional

modes such as RTTY, Buy with your required
SSTV and CW (to name a lead and get a discount
few), as well as today's off the bundle price.
hottest new modes like

PSK31, FT-8 and WSPR. IH.E! franics

Grants Pass, Oregon

Compact In-Line Compact DSP noise canceling module with - - — -
improved DSP algorithm giving even better noise efimination. ML&S are the sole  DVMega is a collective name for digital voice and data related kits and modules. C4FM, -
£179.95 UK distributors for DMR and D-STAR is supported with more digital voice and data modes added all the time.
N DVMega >
New! BHi NCH the DVMega Range Globetrotter : DV Dualband (VHF/UHF) ratiio shield DVMega DVstick 30
Active Noise Cancelling of produc S is a powerful This shield is compatible with Arduino UNO or USB-stick facilitates
digital voice MEGA. This module has a 10mW UHF and VHF the use of a PC to
Headphones. £39.95 DVMega EuroNode communication transceiver on board. In combination with an communicate on Dstar,
Hotspot. tool that allows , Arduino you make your own stand-alone dual DMR and C4FM! Just
Use your Radio you to communicate from anywhere  band hot spot. This module, together with the install BlueDV and use
everywhere anytime. to anyone with just a simple internet AMBESO_OU forms the basis for a self-assembly the PC-microphone &
The EuroNode is the connection. £139.95 D-Star kit transceiver. Just £119.95 _ speakers to communicate
most complete and multi-deployable . . . to reflectors/talkgroups.
New! BHi Wired Stereo hotspot atqhe moment. It ha'; v DVMega Cast is a AMBE3000 based Multimode IP radio for DMR, D-Star Ideal solution to use on
P standard WiFi, and a LAN connection ~and Fusion. The DVMEGA Cast is compatible with Ham radio networks like a laptop whilst traveling.
Communications Headphones. £19.95 s available. £139.95 BrandMeister, DMR+, YSF, FSC, REF, XRF, XLX, DSC etc. £319.95 Just £89.95

You can now order from ML&S for delivery on a Saturday or Sunday! ’ npn@ Web purchases: Just select Saturday or Sunday at the check-out.
Order before 2pm as late as Friday of each week and see it delivered at the weekend. @ £ " Dr call to place your order for Saturday or Sunday delivery on 0345 2300 599



Dr Samuel Ritchie EI9FZB
samuel.ritchie.8@gmail.com

his article covers two elements shown in
T red in the block diagram, Fig. 1. The firstis a

module that provides some protection to the
front end, an attenuator and a preamplifier. Second
is a switchable bandpass filter (BPF) arrangement,
and the manner in which it is drawn reflects that the
bandpass filter needs to be inserted after the pro-
tection and attenuator, but before the preamplifier.
In my implementation, the protection, attenuator
and preamp are in one enclosure, and the BPF is
in a separate enclosure. This reflects the develop-
ment of each module as a standalone item.

Protection

The schematic of my protection circuit is given in
Fig. 2. When the receiver is not switched on, relay
K1 is not energised, and the input passes through
C1 and then R1 to ground. The receiver input is
terminated in 51Q by R2. When the receiver is
switched on, relay K1 is immediately energised and
connects the receiver input via C1 to the attenuator.

Pushbutton switch SW1 breaks the 5V supply,
which lets me terminate the receiver in 51Q. | found
this useful when | needed to adjust my soundcard,
or calibrate the software to optimise the noise
floor. SW1 provides both normally-closed and nor-
mally-open terminals and the normally-closed pro-
vides the 5V to the relay. | use the normally-open
contacts to light an LED indicating the switch has
been depressed. As SW1,R16 and LED1 are on the
front panel, J1, J2 and J8 are connections to a DB-9
connector on the enclosure.

This circuit is in the nice-to-have category, and
there are many other published designs to protect
against EMP, static and/or large RF signals that
might be used here instead of what I have done.

Attenuator

In normal operation it is not easy to overload this
receiver. The purpose of the attenuators in this de-
sign is rather to facilitate my interests in HF radio
propagation measurements where | am concerned
primarily with the signal strength of what | am lis-
tening to.

The schematic is given in Fig. 3 and consists of
four resistor pads that are pulled in or out of cir-
cuit with four relays (K2 - K5). Here | show a 5-way
rotary switch (SW2) - ignore for a moment the
circuitry below the switch. With SW2 in position 1,
none of the relays is energised and the attenua-
toris bypassed. Each subsequent switch position
pulls in a different relay in the sequence 3dB, 10dB,
20dB and 30dB. You could do away with one relay,
K5, and its associated circuitry by facilitating relays
K3 and K4 to be switched in at the same time when
the switch is in position 5.

In the final receiver build, SW2 is replaced by
a push button and some digital circuitry to cycle
through the attenuation options, as the single push-

i L
Protection 1
- = Pre- E——
Attenuator i I QPD To PC or laptop
| ] | Q, . Stereo soundcard
Switchable
Bandpass A f
filter In Q5
VCO/VFO/DDS/
Freq Synth.

Towards an

all-band HF receiver

In this sixth part, I move closer towards the final goal, an
all-band HF receiver based on the quadrature product
detector (QOPD) described in the January, 2022 1ssue.

button is repeatedly pressed with LEDs on the front
panel indicating what attenuation value has been
selected. For this circuit SW2 is replaced by SW3,
U7,U10,U11 and U12. | have described the use of
U12, a MAX6816, in Part 4 (April, 2022) of this se-
ries and here it debounces SW3 and provides a pos-
itive-going edge, to clock U7, each time the switch
is depressed.

U7is a five stage Johnson decade counter with
built-in code converter and is set up to provide the
outputs as shown in Table 1. U10 and U11 (74AC14
Schmitt trigger inverters) are used to drive the re-
lays, which require 40 - 50mA to switch. U7 has
limited drive capability so each output pin of U7 is
buffered first by one Schmitt trigger, which in turn
drives two Schmitt triggers in parallel to ensure
there is enough current (even if you use relays with
higher current demands).

Preamplifier

The schematic for the preamplifier is shown in Fig.
4 and is more how a module is connected in or out

of circuit, rather than a description of a preamplifi-

er circuit. There are a number of published designs
for HF preamplifiers, but | found it more convenient
(and of similar cost) to purchase a quality kit rather
than breadboard my own implementation of a pub-
lished design.

I built the Dual J310 Push-Pull Low-noise HF pre-
Amplifier kit from SV1AFN.com (~ €25), which
comes with a quality PCB, all the components, and
even the wire to use with the two dual-hole cores
that need to be wound. It provides 15dB of gain,
has a noise figure of 3dB and requires a 12V DC

supply.

The preamplifier always has power applied
and is switched in and out of circuit by relay
K6 operated by SW7. In the final build SW7 is
replaced by SW5 driving a latching circuit U2,
which also debounces SW5. I have described the
use of U2, a MAX16054, in Part 4 (April, 2022) of
this series and here it operates on 5V (instead of
3.3V), drives LED2 and Q2, a PNP transistor, to
switch the 5V rail to the relay.

All three of the circuits described so far are
mounted in the same enclosure as shown in Fig.
5, a Perancea Tin Plated Steel PCB Enclosure
(50 x 100 x 160mm RS No 627-6326). The
black relay in the top left corner is K1, the four
attenuator relays are white and the relay to
switch in the preamplifier (K6) is next to the blue
preamplifier PCB in the bottom right corner. The
BNC connectors (top left) are the antenna input
and the output to the QPD. The SMA connectors
(bottom left) where the bandpass filter can be
inserted. If you are testing without a BPF, then do
not forget to link the SMA connectors together.
The power and switching lines enter via the DB-9
connector.

Switchable BandpassFilter

The HF bands are covered by one lowpass filter
and seven bandpass filters with the schematic
shown in Fig. 6.

For frequencies below 250kHz, a lowpass
filter is used and for all other frequency bands,
bandpass filters are utilised. Each bandpass
filter has —3dB points set one octave apart. To
manage the size of the schematic, six of the
filters are shown as blocks and the parameters
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Fig. 1: Basic block diagram. Fig. 2: Schematic

diagram of the simple protection circuitry.

Fig. 3: Schematic diagram of the attenuator

circuitry. Fig. 4: Schematic Diagram of the

Preamplifier circuit. Fig. 5: The built protection,
attenuator and pre-amplifier. Fig. 6: Schematic

Diagram of the switchable bandpass filter.

Fig. 7: Response of the LPF and 1 to 2MHz BPF.

Fig. 8: The built BPF circuitry.

of LA, LB and CA are given in Table 2. For the
reason explored in Part 3 (March, 2022), this is an
implementation using fixed components, and no
winding of coils or tuning is required.
The transfer function of the lowpass filter (LPF)
is shown in the top panel of Fig. 7. The LPF is a
five-pole filter with a Butterworth response and
has aloss of just less than 2dB. The -3dB point
is at 0.35 MHz - slightly higher than the design
value. The response of the BPF designed for 1 -
2MHz is shown in the bottom panel of Fig. 7, and
the -3dB points are at 1TMHz and 2.5MHz to allow

some overlap with the next BPF.

Selection between filters is made by a FST3253
multiplexer/demultiplexer bus switch on both
the input and the output with their control lines in
parallel. There are four control lines marked SO,
S1,/10E and /20E and the truth table is given in
Table 3. | show on the schematic that a switch is
used, and in the prototype | had some circuitry to
allow arotary encoder to step through the options,
but in the final version the selection of which
filter is in circuit is made by the microprocessor
that controls the DDS. More about this in the next

article.

This module is enclosed in a box made from
PCB as shown in Fig. 8. On the right-hand side the
two bus switch ICs on converter PCBs mounted
on a development board can be seen. Each of the
filters uses a generic PCB as described in Part 3
(March, 2022).  used a 50Q coax (green wires)
that was developed for wire-wrapping applications
to join each filter to the bus switches. A purpose-
made PCB that has all the filters and supporting
circuitry would certainly make it easier for the
builder by requiring a lot less wiring work. As
usual, all the power and control lines enter the
enclosure via feed-through capacitors (top-right).

H1

K1
| X200B00

RF Input %
BNC —=

c g 5
100n | | H2
i 9 2 2
i I 1 > | To Attenuator
10 13
12 —— 11 =
R1 R2
D1 J1
10K 51R
> GND Pin1 DB9 (Black)
1N4148 1
= IHICZ = = J8
il —(LJ 5V Pin5 DBY (Purple)
100n , Nc SV\”O J2
= {15V Pin2 DB9 (Red)
1 \I_o_I
NO
TEST

Pin4 DB9 (Green)

u2

D
IN
GND

CLEAR

MAX16054
VCC 6

ouT
#0OUT

[Jse

P LED1
(4 Red on SW1

SV1AFN Pre-Amp

2 GND
U
’71 Input

+12vdc B (1) 12v
1 ==
Output = c26

Ja

swr7
SPST

Event v Relay selected LED Lit
Pin3Q0 [Pin2Q1 (Pin4Q2 |Pin7Q3 Pin10Q4 |Pin1Q5
Start-up 1 0 0 0 0 0 None
Push SW3 0 1 0 0 0 0 K2 LED 3
Push SW3 0 0 1 0 0 0 K3 LED 4
Push SW3 0 0 0 1 0 0 K4 LED 5
Push SW3 0 0 0 0 1 0 K5 LED 6
Push SW3 0 0 0 0 0 1 IomnTJ(;d’i?ﬁ r;set of U7. Pin 1 Q5 going high triggers a reset
Back to start up 1 0 0 0 0 0 None | °

Table 1: The sequence of events for SW3.
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EndNotes Band LA CA LB cB
I show in the schematics the use of relays with 0.25 - 0.5 MHz 22uH 10nF 47H 4.7nF
the designation LX200B0O, which were made 0.5 -1 MHz 108H AT0F 224H 290F
for many years by CP Clare and of which I had
anumber to hand. However, when | came to =2k el 22 10 [
purchase some more to finish the attenuator | 2-4MHz 2.2pH 1.5nF 4.7pH 680pF
discovered that CP Clare is no more, and these 4 - 8 MHz 1pH 820pF 2.2uH 390pF
relays do not appear to be available. | have 8 - 15 MHz 470nH 390pF 14H 180pF
changed to using relays from TE Connectivity
that have AXICOM written across them - be 15~ 30 MHz 330nH 180pF 680nH 82pF
careful which model you use as some require a Table 2: Bandpass filter component values.
lot of current to switch.

| have made further information available on Band S0 S1 /10E /20E
my website: <250 kHz 0 0 0 1
www.samuelrltchle.cqm o 0.25 - 0.5 MHz 1 0 0 1

This includes larger high-resolution pictures,
larger schematics, more details on some of the fhs = 1Al v L Y .
components used, etc. 1-2MHz 1 1 0 1

I have no personal connection with or 2 - 4 MHz 0 0 1 0
financial interests in SV1AFN.com, Perancea or 4 -8 MHz 1 0 1 0
Radionics.

In the next instalment we are going to look at 8715 MHz 0 ! ! 0
aDDS and its microprocessor to finish off the 15 - 30 MHz 1 1 1 0
receiver. PW Table 3: Control lines truth table.

)

SMA
put to Bandpass
filter

= vy
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[
WHISTLER

TRX-1E Digital
Handheld Scanner

We have worked with Whistler to customise
a UK band plan for the scanners! This
ensures the radios cover UK bands in

the correct steps and the correct mode.
The TRX-1 will receive both amateur and
commercial DMR transmissions as apart
from the frequency they are fundamentally
the same mode. The radio is supplied with
software and users can select mode when
writing memories or select auto and it will
work out the mode itself!

This multi-system adaptive digital trunking
scanner supports Motorola P25 Phase |,
X2-TDMA, Phase Il and DMR.

Buy the TRX-1E for just

£419.95

P —
WHISTLER

WS1065 Desktop Radio Scanner

The Whistler WS1065 employs cutting edge technology to bring

a high level of performance and innovative features. This model
clearly raises the bar in the area of advanced trunking scanners.
Frequency coverage is extensive including: 25-54, 108-17,
137-174, 216-512, 764-776, 795-805, 849-869, 896-960 and
1240-1300 MHz.

1800 memories are available and may be dynamically structured
to bank sizes you prefer. Plus you can store 21 virtual scanners (so
that is a total of 37,800 objects).

The large backlit LCD is four lines by 16 characters. The keys are
also backlit. Supported trunking systems include Motorola Analog,
EDACS, LTR and Digital APCO (9600 bps).

Alert LED ¢ Audible Alarms © Automatic Adaptive Digital Tracking
Backlit Liquid Crystal Display * Data Cloning * Digital AGC
Flexible Antenna with BNC Connector  High Speed PC Interface
Free-Form Memory Organization © LTR Home Repeater AutoMove
Key Lock ¢ Lock-out Function © Memory Backup

Menu Driven Programming with Context Sensitive Help
Multi-System Trunking © P25 NAC Functionality

Buy the WS1065 for just By
£299.95 A

e
WHISTLER

WS1025 Desktop Radio Scanner

This 300-channel scanner can be categorized into 10 separate
memory banks. Plus one-touch searches of marine, air and ham
Frequency Range: 29-54 VHF Low Band. 87.3-107.9. 108-137
Civil Aircraft Band Includes 833 kHz steps. 137-144 VHF. 144-148
Amateur Band 2 Meters 148-174 VHF High Band

Buy the WS1025 for just ﬁ)

£89.95

[ ===
WHISTLER

01908 281705 £ ¥

sales@moonrakeronline.com Fpil o e

Moonraker (UK) Ltd, Cranfield Road, Woburn Sands, Bucks MK17 8UR

TRX-2E Digital
Desktop Scanner

The radios will receive both amateur and commercial DMR
transmissions as apart from the frequency they are fundamentally
the same mode. The radio is supplied with software and users
can select mode when writing memories or select auto and it will
work out the mode itself!

This multi-system adaptive digital trunking scanner supports
Motorola P25 Phase I, X2-TDMA, Phase Il and DMR making it ca-
pable of monitoring the following unencrypted channels/systems:

Conventional DMR (Entered as a DMR trunked system)
Hytera XPT

MotoTRBO™ Capacity Plus

MotoTRBO™ Connect Plus

MotoTRBO™ Linked Cap Plus systems

NXDN & DMR out of the box

(=
WHISTLER

Ws1010
Handheld Scanner

This 400-channel scanner lets you listen to
FM radio bands and can be categorized into
10 separate memory banks. Also, it offers
the convenience of one-touch searches of
marine, air and ham

Key Features/Specifcations:

200 Channel memory - plenty of memory
to store all your favorite frequencies in

10 separate storage banks. Backlit Liquid
Crystal Display - easy to read and program
data even in low light situations.. Data Clon-
ing - allows transfer of the programmed
data to another WS1010 scanner.

Buy the WS1010 for just

£89.99

P —
WHISTLER
TRX-1 Leather case

Keep your traesued TRX-1 safe with
this high quality leather case

£29.95
MRW-TRX3 Antenna Pack

Three compatible antennas in this

great pack

£39.95

TRX SD cards Samisk

A genuine replacement for the Bee € o

Whistler TRX-1 SD card = H
£19.99

Buy the TRX-2E for just

I £479.95

Frequency: 25-54MHz, 108-136.99MHz, 137-174MHz,
216-379.97MHz, 380-512MHz, 764-781MHz, 791-796MHz,
806-960MHz (excluding cellular), 1240-1300MHz

Simple Zip Code programming

Easy updating via Internet

APCO P25 Digital Phase | &I

Removable, remote magnetic head

Scanning at up to 70 channels/second

CTCSS and DCS subaudible decoder

IF Discriminator Qut © Store Favourites Scan List

User upgradable CPU firmware

Spectrum Sweeper © Clock / Calendar

Tuning Steps: 2.5, 3.125, 5, 6.25, 7.5, 8.33, 10, 12.5 ad 25 kHz.

==

WHISTLER

WS1040
Handheld Scanner

The WS1040 scans most common trunked
radio system signalling formats, including
Motorola, EDACS, LTR and P25 trunked
radio networks. Talk group and individual
call monitoring is supported.

When monitoring P25 digital systems, the
exclusive Automatic Adaptive Digital Track-
ing instantly adapts the digital decoder

to the digital modulation format of the
transmitted signal, then analyses the signal
over 50 times each second and adapts to
any subtle changes caused by multipath
or fading. No cumbersome manual adjust-
ments are required.

Buy the WS1040 for just

£299.95

—
UKAFG UK Airband SELLER

Frequency Guide 2022 :
UKAFG

A printed ring-bound Aviation frequency

l-.nmw-h
guide, Includes free UKAFG website access
to frequency updates, Civil and Military call 2022

signs and Maps until the 1st of Jan 2023
HF VHF UHF © Civil and Military
Common Frequencies © Airports A to Z
UKATC and high-level European
8.33khz conversion * Transmitter Sites
Frequency/Channel list * Squawk codes

Buy this guide for just

£16.95




and start earning

now!

All registered retail customers can now earn and redeem free product credits known as

It's simple the more you spend the more

PR781 - AR Dynamic
Studio Quality Microphone

A professional quality dynamic cardioid
microphone for amateur radio that is
specifically designed for use with most makes
of Elite transceivers. This is a truly remarkable
dynamic microphone. Heil engineers were
requested by ICOM to develop a very special
microphone package for their iC-7800 radio.

Output Connection: 3 pin XLR

Generating Element: Dynamic

Frequency Response: 50 Hz to 16,000 Hz
Polar Pattern: Cardioid

Output Level: -55 dB

Impedance: 600 ohms balanced out , 3pin
Diaphragm: 1 1/8” Low-mass aluminium

Weight: 140z.

Finish Black: Black Satin Epoxy

All for just

£199.99

BM17DYN - AR Lightweight Dual Sided
Boom Set With Dynamic Element

Alightweight dual-side headset
designed for Amateur Radio use.
To accommodate different radio
setups, the BM-17 is available
with a BM-17-Dynamic element.
The speakers used in the BM-17
are very sensitive and don’t
require much AF gain from

the transceiver. The frequency
response is 200 Hz - 5 kHz with
very low distortion. The ear pads
are replaceable acoustic foam.
The microphone audio for the BM-17 series terminates into a 1/8”
mono plug while the headphone terminates into a 1/8“ stereo plug
(1/8" to 1/4” adapter included).

The use of the AD-1 series mic adapters allows simple interface
with popular transceiver inputs. The adapter cable has a 1/8”
female input jack for the headset microphone while the 1/4” female
that exits the adapter is the PTT (push to talk) line for the Heil foot
switch or hand switch. The 1/8” or 1/4” stereo plug goes into the
headphone jack on the transceiver front panel.

Allor just 110
£119.99 e

Proset 3 - Pro Stereo
Studio Headphones

There is no better product
than the Heil Pro Set 3 stereo
headphones, to illustrate the
fact that Bob Heil's ability to
listen leads to his company, to
build high quality professional
sound products.

Anyone who has ever

professionally recorded or

monitored audio will tell you

that the last thing they worry about is whether headphones look
good... The fact that the Heil Pro Sound 3 looks so good is a bonus.

You get three detachable cables. A 1.8 M flexible straight cable; and
a 1.8 M straight cord with mating iPhone/iPod compatible 3.5mm
plug; and also, a 3 M coil cord — all twist lock terminating in a 1/8”
(3.5 mm) professional gold plated screw-on 1/4” (6.3mm) adapter.

Al for just R (0C
£109.95 o

you receive. You will also receive bonus
when you refer a ‘New Customer’, ‘Write a Product Review’, ‘Share’ a product’ or ‘Refer a Friend’

Proset Elite 6

The new Heil Pro Set Elite is
the ultimate boom set designed
for amateur radio operators
and uses the Heil HC-6 wide
response microphone element.
The HC-6 is designed for full
range audio or can be adjusted
(with radio adjustment) for
bright, articulate audio to cut
through amateur radio noise
and signal pileups. The Pro Set
Elite offers dual side, highly
efficient speakers mounted in
acoustically tuned chambers
which offer high rejection of
outside noise. The exclusive Heil Phase Reversal feature allows
the user to move the signal acoustically, which creates a spatial
widening of the sound field that makes it easier to ‘see’ a signal
inside a pileup while removing listener fatigue during prolonged
use. The headphone’s speakers fold up for easy storage.

The field-replaceable cushioned ear pads also come with
removable cotton covers that can be easily removed for washing.
The 6' coiled cable terminates in a 1/8” mono plug for the
microphone, and a stereo 1/8” plug for headphone speaker
connection. An 1/8” to 1/4” adapter is also supplied. The Pro Set
Elite works with all Heil AD-1 adapter cables, which mate with just
about every type of amateur radio transceiver.

Al for just ‘a0
£189.95 3

PRO 7 - AR Industrial Headset

An aviation-style headset

designed for amateur radio use

in high noise environments. The
specially designed foam-gel ear
pads provide 26 dB outside noise
reduction and provide exceptional
comfort. A true dual channel, stereo
headset, the Pro 7 Series feature
an audio balance control which
allows the user to adjust the level
of the left earphone to match the
right. A unique phase-reversal
switch greatly helps the listener
“dig out” weak signals. The latest
version of the Pro 7 features a
monitor jack which allows a second operator to plug in headphones
and monitor audio. The flexible gooseneck mic boom on Pro 7s may
be rotated for use on either the right or left ear.

Al for just é&)
£289.95

PMSIC - AR Pro-Micro
Single-Sided Headset

The Pro Micro is a lightweight
single-side headset designed
for Amateur Radio use. The
Pro Micro is available with a IC
electret element. The speakers
used in the Pro Micro are very
sensitive and don’t require much
AF gain from the transceiver.
The frequency response is

20 Hz - 17 kHz with very low
distortion. The ear pads are
replaceable acoustic foam.
The Pro Micro IC: contains the
Heil IC electret microphone
element.

Al for just ﬁ}
£84.95

We have your favourite brands, ready to ship!

We will match or beat any other UK in stock price!

FIN RED - Professional
Chrome Microphone

The Fin microphone from

Heil Sound was featured
prominently in the ad
campaign for the 2012

smash hit movie ‘The

Hunger Games’, (as well as
the sequel ‘Catching Fire’),

for its amazing looks. The

Fin combines that “vintage mic
look”, with a blend of futuristic, and
TIMELESS, all in one shiny microphone.
However, The Fin is a professional
microphone with all the qualities you /

could ask for in a dynamic cardioid | i
microphone, it just happens to be one of i
the coolest looking mics you've ever seen. r
The Fin microphone from Heil Sound was L I
featured prominently in the ad campaign : J

for the 2012 smash hit movie ‘The Hunger

Games’, (as well as the sequel ‘Catching Fire’),

for its amazing looks.

Al for just %40
£219.95 o

PRASEQ - AR Parametric
Receive Audio System EQ

The new receiver audio processing system for ham radio and
general communications. It enables you to optimise your reception
for band and signal conditions as well as for your personal hearing.

Midrange frequencies are the most critical for achieving clear voice
articulation in receive audio. The PRAS allows operators to have
unique control over these important frequencies. First, operators
can adjust the parametric midrange filter (MID FREQUENCY) from
400 Hz through 4 kHz, with the recommended sweet spot being at
2.5 kHz. In addition, operators can control the presence of these
midrange frequencies plus or minus 15 dB using the MID GAIN
control. Combined with a low-frequency filter (LOW) set at 160 Hz,
and a high-frequency filter (HIGH) set at 6 kHz, the PRAS provides
operators unparalleled control and quality of their receive audio.

All for just 540
£219.95 oR

PR10 PKG -AR Dynamic Microphone
with LB-1 Lighted base

This microphone will bring your
radio to life with full speech
articulation and perfect balance.
This package contains Heil’s
compact PR10 microphone, an

LB-1 table base with an LED-backlit
transmit status light, and an
adjustable 8” mic boom to bring the
mic up to a comfortable operating
position during use. Although
compact in size this microphone is
built around a full 1-1/8” diameter
dynamic element, just as our other.
Producing full articulate sound from 85Hz to 16kHz you will be sure
1o be heard with every transmission.

All for just HAC
£249.95 ot
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<ig€xpert

AA-2000
Zoom Analyser

Frequency: 0.1 to 2000MHz

Frequency entry: 1KHz resolution
Measurement for 25, 50, 75, 100, 150,
200, 300, 450 and 600-0hms systems
SWR measurement range: 1-100 in
numerical mode / 1-10 in chart mode
R&X range 0...2000, -2000...2000
Dimensions: 230mm x 100mm x
55mm

Weight:6509

Operating temperature: 0-40 C
(32-104F)

Buy the AA-2000 for just

£849.95

Xig€xpert

AA-230
Zoom Analyser

This analyser is designed for measuring
SWR (standing wave ratio), return loss,
cable loss, as well as other parameters of
cable and antenna systems in the range
of 100kHz to 230MHz A built-in ZOOM
capability makes graphical measurements
especially effective.

Frequency: 0.1 to 230MHz

Frequency entry: 1KHz resolution
Measurement for: 25, 50, 75 and 100-
Ohm systems

SWR measurement range: 1-100 in
numerical mode / 1-10 in chart mode
R&X range: 0...10000, - 10000...10000
in numerical mode /0...1000,
-1000...1000 in chart mode
Dimensions: 82mm x182mmx32mm
Weight:2369

Operating temperature: 0-40 C (32-104 F)

Buy the WS1010 for just

£339.95

<Xig€xpert

STICK PRO
Antenna Analyser

Frequency: 0.1 to 600MHz

Frequency input step: 1KHz
Measurement for: 25, 50, 75, 100,
150, 200, 300, 450 and 600Q
systems

SWR measurement range: 1-100 in
numerical mode / 1-10 in graph mode
R&X range: 0... 2000, -2000... 2000
Dimensions: 185mm x 40mm x 33mm
Weight:185g with battery

Operating temperature: 0-40 C
(32-104F)

Buy the STICK-PRO for just

£349.99

Check out our great

Click the link on our website to see latest offers

il

Xig€xpert

AA-1500
Zoom Analyser

Frequency: 0.1 to 2000MHz

Frequency entry: 1KHz resolution
Measurement for 25, 50, 75, 100, 150,
200, 300, 450 and 600-0hms systems
SWR measurement range: 1-100 in
numerical mode / 1-10 in chart mode
R&X range 0...2000, -2000...2000
Dimensions: 230mm x 100mm x
55mm

Weight:6509

Operating temperature: 0-40 C
(32-104F)

Buy the AA-1500 for just

£699.95

Xig€xpert

AA-55
Zoom Analyser

This analyser is designed for measuring
SWR (standing wave ratio), return loss,
cable loss, as well as other parameters of
cable and antenna systems in the range of
60kHz to 55MHz A built-in ZOOM capability
makes graphical measurements especially
effective.

Frequency: 0.06 to 55MHz

Frequency entry: 1KHz resolution
Measurement for: 25/50/75/100/150/200
/300/450/600 ohm

SWR measurement range: 1-100 in
numerical mode / 1-10 in chart mode
R&X range: 0...10000, - 10000...10000
in numerical mode /0...1000,
-1000...1000 in chart mode

Dimensions: 103mm x207mmx37mm
Weight:310g (without batteries)

Operating temperature: 0-40 C (32-104 F)

Buy the AA-55 for just

£299.95

Xig€xpert

STICK 230
Analyser

Frequency: 0.1 to 230MHz

Frequency input step: 1KHz resolution
Measurement for: 25, 50, 75, 100,
150, 200, 300, 450 and 600 Ohm
systems

SWR measurement range: 1-100 in
numerical mode / 1-10 in graph mode
R&X range: 0... 10000, -10000...
10000

Dimensions: 185mm x40mmx33mm
Weight: 1859

Operating temperature: 0-40 C
(32-104F)

Buy the STICK-PRO for just

£269.95

(| MOONRAKER

BUNDLE PACKS SALE

BRANDS USED

01908 281 705 Ky

sales@moonrakeronline.com m

Moonraker (UK) Ltd, Cranfield Road, Woburn Sands, Bucks MK17 8UR

Xig€xpert

AA-650
Zoom Analyser

Frequency: 0.1 to 650MHz

Frequency entry: 1KHz resulotion
Measurement for: 25, 50, 75, 100, 150,
200, 300, 450 and 6000 systems
SWR measurement range: 1-100 in
numerical mode / 1-10 in chart mode
R&X range: 0... 2000, -2000... 2000
Dimensions: 230mm x 100mm x
55mm

Weight:6509

Operating temperature: 0-40 C
(32-104F)

Buy the AA-650 for just

£619.95

Xig€xpert

AA-35
Zoom Analyser

This analyser is designed for measuring
SWR (standing wave ratio), return loss,
cable loss, as well as other parameters of
cable and antenna systems in the range of
60kHz to 35MHz A built-in ZOOM capability
makes graphical measurements especially
effective.

Frequency: 0.06 to 35MHz

Frequency entry: 1KHz resolution
Measurement for: 25, 50, 75 and 100-
Ohm systems

SWR measurement range: 1-100 in
numerical mode / 1-10 in chart mode

R & X range: 0...10000, - 10000...10000
in numerical mode /0...1000,
-1000...1000 in chart mode

Dimensions: 103mm x207mmx37mm
Weight:310g (without batteries)

Operating temperature: 0-40 C (32-104 F)

Buy the AA-35 for just By,
o,
£209.99 205

Xig€xpert

TI-5000
Transceiver Interface

q’.-‘(-; pert
n-5000
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RigExpert TI-5000 is a new and powerful USB transceiver interface
based on high quality stereo codec IC, for operating phone, CW and
digital modes using personal computer.

All'in one through a single USB port. Ideal interface for FT8 and WSJT
modes!

Transceiver audio interface: Analog audio interface is a connection to
transceiver audio output (external speaker connector or line output) and
transceiver audio input (microphone connector or line input). Audio in-
terface enables operating digital modes, recording and playing voice, as
well as other useful functions (such as measuring levels of a signal from
the air) by using a computer. Input (two channels) and output volume
levels are adjusted by potentiometers on the front panel of the device.

Buy the STICK-PRO for just ‘@

£154.99




and start earning

now!

All registered retail customers can now earn and redeem free product credits known as

It's simple the more you spend the more

SHARMAN
multiCOM

AR-600XL VHF/UHF
Antenna Rotator

fi.?)'.} ~ 2

The SHARMAN AR-600 VHF/UHF Antenna Rotator with Base Control unit
and Infa red remote control is designed for use with the smaller antennas
Typical suitable antennas are smaller 2m and 70cm beams or tv anten-
nas The AR-600 has programmable antenna controller with Infra-red
remote-control. AR-600 remembers up to 12 antenna directions with
back up Control over all functions is either with the infra-red remote
control or control unit.

The control unit displays location chosen and relative position. Rugged
Light-duty rotator is built in a weather-proof one piece cast aluminium
housing. Has precision metal gears and steel thrust bearings for durabil-
ity. Supplied with rotator, controller, 3-device universal remote, mount
clamps and hardware.

Mast size : 28 to 44 mm (1.1/8” - 1.3/4")
Rotation time : approx. 74 sec.

Rotation torque : 21.5 Nm

Weight : 4.2kg

Control unit : with digital direction indicator
Operating Voltage 220-230VAC

Requires 3-wire control cable (not included)

Buy the AR-600XLfor just

£199,95 105,

SHARMAN
multiCOM

\-2000 6M/2M/70CM '
Triple Band Base Antenna

GRP fibreglass outer shell for durability, and
pre-tuned for the appropriate bands. Supplied
complete with mast brackets. This antenna

is a two section antenna and has standard
$0239 connection fitting.

A good value for money triple band home base
antenna for the 50/144/430MHz amateur 1
bands offer outstanding performance.

Frequency range -

50 /144 / 430MHz

Max power - 150W

Gain - 2.150B @ 50MHz 6.2dB

@ 144MHz 8.4db @ 430MHz e
Length - 2.2M ™
Weight - 1.3Kg
Buy the V-2000 for just é)
£69.95
- MG-4MT 4M 5D-FB Cable

)ﬁ\?" Kit 50239 to PL259
¢ Y Buy the MC-4MT for just i
\W £ l99

you receive. You will also receive bonus
when you refer a ‘New Customer’, ‘Write a Product Review’, ‘Share’ a product’ or ‘Refer a Friend’

SHARMAN
multiCOM

SM-5011 50 AMP
Switch Mode Power Supply Unit

Includes noise offset control to eliminate the pulse noise of the
switching circuit. This patent pending function is specially designed
for communication equipment use. Its effectiveness may vary
depending on the frequency and mode.

Input Voltage: 220VAC

Output Voltage: 9-15Vadjustable

Output Voltage regulation: less than 2%

Output current: 50A

Meter: Displays the supply voltage and current

Cigarette plug terminal: 10A (max)

Protection: Short circuit and automatic current limiting over 50A
Dimensions:170mm (W) X 120mm (H) X 260mm (L)

Weight: 3kg  Fuse: 8A

Buy the SM-50I for just ‘w
£129.95 -

SHARMAN
multiCOM

AV-508 - Deluxe
Desktop Microphone

Suitable for most modern radios with
required lead

High-sensitivity condensed microphone
element - ensures better voice quality
Runs on 2 AA batteries (Not included),
Flexible goose neck supporting the
microphone

Buy the AV-508 Receiver for just @

£69.95

SHARMAN
multiCOM

AV-SW2M - 2 Way S0239 Coax Switch

Sockets 50239  Power 2kW (DC-30MHz), 1kW (30-200MHz),
500W (200-500MHz), 250W (500-1000MHz)

Range DC-1000MHz

Insertion Loss: DC-500MHz 0.05dB, 500-1GHz 0.10dB

Size 89 x 70 x 40mm * Weight 4469

Buy the AV-SW2M for just @5

£34.95

BM145 -PL (S0239)
Large Magnetic Base

Buy the BM145-PL for just @

£19.95

We have your favourite brands, ready to ship!

We will match or beat any other UK in stock price!

SHARMAN
multiCOM

STORM 100
CB Base Antenna

The Storm 100 CB base antenna is ideal
when you only need local range and a
compact antenna.

Frequency - 26-28MHz

Max Power - 30W e
Length - Tm S ;\‘\

Radials -3
Gain - 0.50B
Bandwidth - 500kHz

Buy the STORM 100 for just @

£39.95

SHARMAN
multiCOM

AV-600 VSWR Power Meter

AV-800

Treat yourself to the Sharman AV-600 VSWR / Power Meter. It reads
RMS and PEP and covers from 1.8MHz to 525MHz. It uses two sen-
sors with five power ranges 0-5W / 20W / 200W / 400W

1.8-160MHz (S1) * 140-525MHz (S2)
Two Sensors  5W, 20W, 200W, 400W
13.8V DC Lamp © 155 x 63 x 103mm © Weight 720g

Buy the AV-600 for just m

£74.95

SHARMAN
multiCOM

AV-6075NF - 75 AMP
Swtch Mode Power Supply

The Sharman AV-6075NF is a lightweight, high performance, high
efficiency, durable, switching power supply with highly visible back
light, easy to read dual meters and audio noise cancel function.

Buy the AV-6075NF for just ‘Eﬁg

£349.95

Visit our website’s product pages to see

Mini YouTube Clips




Amateur Radio On A Budget

Daimon Tilley G4USI
practicalwireless@warnersgroup.co.uk

is the heart of a good shack, but for many,
especially in recent years, | believe that is not
so much the case.

When | first became interested in radio, it was
as a Short Wave Listener (SWL). | was 13 years
old and on holiday at my Great Aunt's in Suffolk.
She had an old Pye domestic radio, which | still
own, Fig. 1, and | spent many evenings with a
length of scrap wire in the antenna socket, tuning
around the SW broadcast bands amazed at what
I could hear. As | tuned around | was entranced
with Radio Sweden, Voice of America, HCJB,
Swiss Radio International and many others. In
short, | was hooked.

| guess many of us of a certain age started that
way and | got to wondering why that was, and
why it is much less the case these days. | think
there are four main reasons. First, most domestic
receivers from the 40s onwards contained the
SW bands, so people, if they turned the dial, could
see what was available. Over time, SW band
coverage became a specialist item rather than a
generalist one and many receivers dropped SW
reception. Second, in the early days of the hobby,
transmitters and receivers were separate items;
you needed both pieces of equipment to operate
as an amateur. Third, other than newspapers and
then television, radio was the only other way of
accessing global news. And finally, transmitters,
until fairly recently, were capable of transmitting
and receiving on amateur bands only. It wasn't
until much later that transceivers were available
with general coverage receivers, so anyone
interested in radio, amateur or otherwise, needed
a separate receiver. A little internet research
leads me to believe that one of the first amateur
radio transceivers with general coverage receive
was the Yaesu FT-One, launched in 1982, and with
alist price of £1,300 (£4,885 in today’s money!).

The arrival of general coverage transceivers
and the internet, in my view, are the main cause of
the demise of SW receivers and general coverage
HF receivers in the shacks of today. So why am
| covering them here? Why should amateurs still
consider a general coverage receiver in their
shack?

I n my view, the general coverage receiver

Whya‘Traditional’Receiver?

Well, there are a number of reasons | think that we
should still have a place for such devices. Here
are afew:

Nostalgia (OK, maybe that's just me!) but it is
nice to keep an old piece of gear alive and actively
used.

General background accompaniment to
activities in the shack, other than operating.
When | am building or reading in the shack, |
often tune around the SW bands first and listen

The Shack Receiver

Daimon Tilley G4USI addresses himself to the shack
recelver, as a stand-alone piece of kit.

to a broadcast station, instead of commercial
domestic radio. It makes a pleasant change and
there are often more in-depth news reports on
particular topics. For example, while writing this,
| am listening to a very interesting piece on Radio
Romania International about the 1989 revolution.

The activity of Short Wave Listening itself. While
itis true that there are now a fraction of the old
number of broadcast stations around now, there
is still plenty to listen to. I really enjoyed listening
to Radio New Zealand the other afternoon with a
piece on a NZ jazz musician.

If you enjoy building and using stand-alone
transmitters. | have recently started going
back-to-basics by building a number of simple
transmitters using just one or two transistors. A
general coverage receiver is used as the ‘other-
half’ of this pair.

More modern, SDR-type receivers are available
very cheaply and are often used to provide
facilities such as a panadapter for a rig without
those facilities, or for specialist purposes such
as weather satellite reception, ADS-B and other
modes. Of course, they make excellent general-
purpose receivers in their own right and often
provide coverage from 0.5kHz to the GHz range.

The shack receiver is an excellent tool to
check on the quality of your signal. By ensuring
you transmit into a dummy load and perhaps
disconnect the antenna from the receiver, or use

a built-in attenuator, you are able to hear your
transmitted signal and listen for modulation and
audio quality, chirp etc. in a way that the ‘Monitor’
function on your transceiver cannot - you hear it
as others will hear you.

So, back to the purpose of this series of articles
- what can we achieve on a budget? The answer,
thankfully, is an awful lot, for not much money at
all. Let's start with looking at three main sources
for budget general coverage receiver: vintage
general coverage receivers, designed specifically
for SWLs; current receivers that provide SW
capability; and SDR and dongle-type devices.

VintageReceivers

In the vintage receiver category, because of

the reasons already mentioned, we are really
spoilt for choice. There are literally hundreds to
choose from at very reasonable prices. There is
no real need to be put off an old receiver, as their
performance is usually more than good enough
for broadcast reception. If you wish to use it in the
amateur bands, however, you need to ensure it is
suitable for that too, as some are not.

So, what should we consider when purchasing a
vintage receiver? First you should be cognisant of
things like general condition, any modifications,
etc. | always think it is nice to find a piece of
vintage gear in really nice condition, but don't
be put off something shabby either, as they can
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Fig. 1: The Pye domestic receiver.
Fig. 2: Heathkit Mohican.

Fig. 3: The Kenwood R-1000.

Fig. 4: The Datong FL3.

Fig. 5: The Yaesu FRG-7.

Fig. 6: The Lowe HF-150.

make rewarding restoration projects. Often front
panels and knobs will be grubby with use, but
ageneral light clean with a toothbrush and tiny
amount of soapy water (mind those circuits!) can
make a world of difference.

There is also a choice between valve and solid-
state. Both can make fine receivers. Whichever
you choose, beware that with age, sometimes
a careful re-alignment might be required, and
electrolytic capacitors might benefit from
replacement. If you are confident a rig is working
OK before you buy it, you may not need to worry
about this, but it can provide a useful project
and good learning later. For example, | brought a
Heathkit Mohican, Fig. 2, from an online auction
site for £60 delivered. This wonderful looking
solid-state classic rig was sold as working, and
indeed itis. | use it fairly frequently, but a tune
around shows me it will benefit from re-alignment
and that is a project | will look forward to when |
have the time.

A further consideration is the ability to receive
amateur as well as broadcast bands. Even if a
receiver covers the amateur bands, it may not be
suitable. You need to look for two things really.
Firstis the ability to be able to tune finely enough
for narrow band (comparative to SW broadcast)
signals. This means that, for an analogue
tuning dial, you would benefit from a separate
bandspread dial. In the case of a receiver with a
digital display, ensure that the tuning steps are
fine enough, for example at least as fine as TkHz

for AM and SSB use, even smaller is better for CW.

The second feature you will need for amateur
reception is the ability to resolve SSB. In more
modern receivers, this will often be in the form of
a dedicated SSB or CW mode. However, in older
receivers, such as my Mohican, for example, you
select a BFO (Beat Frequency Oscillator) mode
and, once on your desired frequency, tune a
separate BFO control to resolve the SSB.

There really is a fine selection of vintage
receivers available, but do ensure you shop
around before buying, particularly on price,
which | find can vary widely. For example, | have
a very nice Kenwood R-1000 receiver, Fig. 3. As
| write, three of this type of receiver are listed
on a well-known auction site. One is priced at
£350, one at £250 and one, with a few issues, at
£99. Well, in my humble opinion, the first two are
ataridiculous price - I bought mine in perfect
condition from a local person on a social media
site for £60. | think | was particularly lucky, and
perhaps arealistic price is in the £150-£200
range.

Afinal consideration when purchasing a
vintage receiver is if you wish to use it for CW
reception. Many receivers of this type will either
be ‘wide-open’ with filters of around 9kHz for
broadcast stations on AM, or have filters around
the 2.4 to 3kHz range for SSB. You can receive
CW with filters that wide, but in busy conditions
on a crowded band, it will just receive too many
signals to be able to resolve the one you want
to hear. Don't worry though, because all is not
lost, and you can buy, or make, a lowpass audio
filter that sits between your audio amplifier
and loudspeaker/headphones that will narrow
the filtering further to enhance reception. As
examples, | use a Datong FL-3, Fig. 4, purchased
for £60 used, which does a remarkable job of CW
reception with my HW-9 transceiver and my other
receivers too. Phoenix Kits produce an easy to
build SCAF audio filter kit for £30, which works
quite well too. Other kits and modules are also
available.

So, to round this section off, and to give you
ideas of what to look and search for online, |
have spent the last few weeks scouring the web
and identifying good quality general coverage
receivers and noting their price, Table 1. Please
be aware, | am not saying these are good prices,
but they are the prices advertised. | hope you find
them of some help, and as always, | would refer
you to the eHam website for real user reviews.

Please note that this is not meant to be a

Amateur Radio On A Budget

definitive list and there are very many more
options you may choose. These include some ex-
military receivers from the venerable AR-88 to the
Racal RA17, the Larkspur R-210 and others.

Other options, certainly for broadcast station
use, include some of the 1980s era portable
receivers, such as the Sony e.g. ICF-2001 and ICF-
7600DS in the £30 to £50 range.

ModernReceivers(New)

There are very few modern equivalents to the
range of vintage general coverage receivers,
certainly for SW and a non-commercial budget,
while there are still a number of commercial
scanners around for the higher frequencies.

Let's take a look at what is currently on offer. |
will ignore SDR receivers as these will be covered
in the next section.

TecSun offer a wide range of models available
through our usual amateur radio retailers, and
online. | see a lot of these radios advertised and
found the range a bit confusing, so | went to the
Tecsun website and searched using their ‘SSB’
filter. No less than 12 different models are avail-
able offering a wide choice of style and features.
There is the PL-368 handheld at £70, a range of
small portable receivers, ideal for holidays or
shack use varying between £55 to £250, as well
as the $-2000 desktop receiver at £299. | have
no experience of these radios, and while many of
them offer SSB the specifications that | could find
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do not indicate what degree of filtering is avail-
able. For SSB you would want a 2.4kHz filter and
for CW afilter as narrow as 500Hz would be the
widest | would want on a busy band.

Sangean are another brand with several
portable SW receivers. | found six models, five of
which claim to offer SSB. Again, no filter width
details were available and prices range from £90
to £215.

Once again, be very careful shopping around.
For the Sangean ATS-909X2, prices online varied
from £215 to £301 for the identical radio! The
cheapest was with one of our well-known ama-
teur radio outlets at £215.

Also in the portable category are radios from
Eton. The Elite 750 is the desktop radio and ap-
pears identical to the Tecsun S-2000 in every way.
Their Elite Executive radio, Elite Field Radio and
Elite Traveller radio all cover SW, but only the 750
and Executive are listed as receiving SSB.

At the cheaper end is the quite popular Malahit
or Malachite range. This appears to be a bit of a
minefield! The original version started life from
some Russian amateurs, but being open-source
it was soon the subject of a lot of Chinese copies
of varying quality. There are some social media

you to the good ones and the full firmware, which
provides coverage from 50kHz to 2GHz in a very
compact, pocket sized package with touchscreen
and internal battery. Do your research wisely and
this could be a good, cheap and effective route,
butitis ajungle out there! The original Russian

choice and the only real downside seems to be
quite a bit of internally generated noise, but with
lots of bells and whistles, including a full-colour
waterfall type display. Of course, recent tragic
events in Ukraine will mean buying direct is not
possible currently.

As a final note in this section, | have just dis-
covered a tiny SW receiver, smaller than a pack
of cards with incredible reviews, called the Belka
DX. If you pop it into a search engine you will
find literally dozens of hugely positive reviews,
even for CW on a crowded band, where filtering
is described as excellent. It is made in Belarus by
amateur Alex EUTME and is ordered from him di-
rectly. The price at the time of writing is 400 BYN,
or £111, with just £4.75 postage. | am thinking
it would make a great companion receiver to my
current project of an Arduino controlled all-band
HF CW transmitter. Surprisingly, given the current
situation with Belarus, it arrived without problems
and first impressions are excellent. | can recom-
mend it highly.

SDR/Dongle-typeReceivers,
requiringa ComputertoWork

Many (certainly in the ‘budget’ range) SDR or
Software-Defined Receivers, will require the use
of an external computer, monitor and mouse to

groups out there about this receiver that will guide

version is doubtless the safest, if more expensive,
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function, so bear that in mind when considering
such a purchase, but there are a few self-con-
tained units and | will start with those.

At the slightly more expensive end, but below
£1,000, is a unit from ELAD - the FDM-DUOR at

£750. This is the cheaper sister of the £960 trans-

ceiver version, so only worth considering if you
are not a licensed amateur. It can be used as a

very attractive stand-alone receiver or can be con-

nected to a computer for a bigger display.

While still retaining good budget prices there
are some very high quality SDR receivers out
there, requiring a computer, and while | have not
yet been able to justify one to myself, | am sorely
tempted. Here are a few that attract very good
reviews.

SDRs from SDRPIay are well regarded. They
range from the amazing value RSP-1a at £99
to the RSPdx at £195 and the range-topping,
dual-receiver RSPduo at £240. All cover 1kHz
to 2GHz and will do a sterling job of receiving
any mode, with excellent provided SDR software
and allowing you a wide (10MHz) waterfall view
of spectrum at any one time. SDRPlay radios
have proven so popular that there are a number
of fakes - buy from a reputable dealer only!
Helpfully, SDRPIay have a list of trusted resellers
worldwide on their website.

Airspy are another highly respected brand in
the SDR marketplace. Their HF Plus Discovery
covers 0.5kHz - 31MHz and 60 - 260MHz and
costs £200. The AirSpy Mini is a USB stick dongle
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device covering VHF and UHF for £120.

On the subject of USB dongle SDRs, these are
often known by the generic name RTL-SDR and
are based on DVB-T TV tuners that can be used
in a wideband fashion. Often these dongles
are designed to cover about 26MHz up to 1 or
2GHz, so do not cover the SW bands very well,
with some exceptions. They can be purchased
for anything from about £20 to £100 depending
on brand and quality. A couple of years ago
| purchased the NooElec brand via an online
retailer for about £35. It was easy to set up with
my Raspberry Pi and | was able to use it with
anumber of free SDR software packages. |
found it interesting but living very rurally, there
was not much traffic at VHF/UHF to make it
worthwhile and it also suffered very badly from
alocal community FM radio station, which was
breaking through in all sorts of unexpected
places! As a consequence, this week my son and
I'turned it into an ADS-B aircraft receiver using
a spare Raspberry Pi and the PiAware software,
enabling us to receive live aircraft identifications
at 1090MHz of aircraft within range. More
information on RTL-SDR dongles can be found
at the RTL-SDR URL below and a good source of
information about creating an ADS-B receiving
station can be found at:
www.flightaware.com
www.rtl-sdr.com

DIY/Kits

What if | were to say that you could build a
complete AM/SSB SW and FM/AM broadcast
receiver easily at home for considerably less
than £20? Even easier still, it contains only six
discrete modules!

Welcome to the fascinating world of micro-
controllers. Don't be put off if you have never
touched a soldering iron or even looked behind
the scenes of an Arduino. There are many great
tutorials online where you are talked through
the very simple steps required and the computer
code is free to download. The hardest part, and
itis not difficult, is getting the software onto the
micro-controller.

These projects make use of the Si4730 range
of radio chips. These are essentially complete
radios on a single device, a bit like the famous
ZN414 AM ‘radio on a chip’in a transistor
style package launched back in the 70s. If you
remember building one of those, as | did, well
this is just a more sophisticated version and
nearly as simple. Indeed, it is this range of chips
that are used as the basis of radios like the
Tecsun portables, albeit they are used in a more
sophisticated way.

| came across this project quite by chance as
| am a micro-controller fan, and have used and
programmed a large number now for various
projects. But having seen it | immediately
thought of this upcoming article, and given |

Amateur Radio On A Budget

Manufacturer Model Recent price advertised Comment

Yaesu FRG-11 £200
FRG-7 £130 An all-time classic! 1976-1980 (Fig. 5)
FRG-7000 £300 1976-1980
FRG-7700 1981-1984

Kenwood R-600 £125
R-1000 £100 - £350 Mine was £60!
R-2000 £295

Trio 9R-59DS £20 My first ‘proper’ SW receiver

Heathkit Mohican £200 EV()hOa!t a looker! Beware of the price - | paid
SW-717 £50-80

Eddystone 840C £60 Handsome receivers, every one of them!
888 This and the 740 together for £200
740

Lafayette KT340 £40

Icom IC-R72E £300 1990-98
IC-R100 £100

Realistic DX300 £100-£200

Radio Shack | DX-394 £135

Lowe HF-150 £150-200 1980s - | aspired to own one as a teenager!

Table 1: Some examples of older receivers currently advertised for sale.

had every part needed in my junk-box, apart from
the Si 4735-D60 chip, costing £5 from China, |
ordered one to give the idea a go. At the time of
submission of this article | have not got around to
building it, but you may read about it here in the
future!

| won't repeat the instructions here but will
signpost you to the best tutorial | found at:
https://tinyurl.com/bddspnd5
with a more technical description, if you want it,
here:
https://github.com/pu2clr/S14735

ATUs

My final thoughts turn to effective use of the
receiver. Often, we are guilty of just throwing

up arandom long wire and expecting things to
work - and they will, but not efficiently. Using
anon-resonant antenna with a receiver is as
effective as using a non-resonant antenna with a
transmitter, but without the damage! Remember,
from my article on ATUs, that an ATU merely
provides impedance matching between the 50Q
usually expected from the transmitter and the
differing impedance of the antenna. In simple
terms this increases the amount of power
radiated, or in this case the amount of signal
received. It is truly astonishing the difference in
reception this can make. For comparison | tuned
my R-1000 to the 40m band and listened with
the random wire | use for general SW Broadcast
listening and convenience, and then connected
it to my 80m End Fed Half Wave antenna. This
antenna is fed with a 49:1 transformer meaning
itis a good match on 40m where it acts as a full-

wave antenna. The difference was palpable and
signals came up right out of the noise.
Remember, though, that some receivers are
different. For example, some might require a 75Q
impedance antenna, and others like my Heathkit
Mohican are specifically designed for random
long wires and incorporate their own internal
antenna matching device. | was a little shocked
(excuse the pun) when | tried connecting my
Mohican to my antenna switch and got a spark,
and later discovered the Mohican has a positive
chassis! Thankfully no damage was caused, but
beware of this if you pick up a vintage receiver.
Whatever the situation you will receive more/
better signals with a well-matched antenna. Any
ATU that does not require RF to activate it (ruling
out Auto-Tuners) will work. Instead of tuning
for lowest SWR, which you cannot measure as
you are not generating RF power, you merely
tune for maximum noise or volume on the band
concerned. You can buy used ATUs specifically
made for SWLs, or why not make your own from
scratch or a kit?

Conclusion

I'hope you have found this latest instalment in
the On a Budget series helpful and that it has
inspired you to find yourself a shack receiver
where perhaps you did not have one before. You
do not have to spend much money to get a really
excellent piece of vintage or modern gear.

In the next instalment, we will examine shack
accessories, from antenna analysers to power
supplies and SWR meters, with more in between!
Until then, 73. PW
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he particular radio | describe here isin the
T collection of the British Vintage Wireless &

Television Museum, Dulwich. The KW201
was specifically intended for amateurs using
SSB, but also catered for CW and AM. | think it
fair to say that in the sixties SSB was still more
a coming than fully arrived mode, so the KW
201 and other KW sets were ahead of their time.
Britain was slow to adopt SSB despite the fact
it was a British invention in about 1929. It was
developed by Rediffusion, not for conventional
broadcast but for power-line transmission of ra-
dio, to consumers. The idea was that the listener
could have a simpler radio, by using signals sent
along power lines, and it would be possible to get
more signals into a given bandwidth if only one
sideband was used. By only partially suppressing
the carrier, it could be regenerated in the receiver.
The idea didn't catch on, and | suspect that with
the technology of the day, the receiver would be
more, not less complicated. There was another
objection, and one that remains today for radio
with a short range, and that is that governments
that like to keep their populations ignorant of
views other than their own don't like international
radio reception.

The Americans took SSB up in the Second
World War, and used it very effectively for com-
munications from North Africa to the USA, where
more powerful British sets failed to reliably get
back here. | assume that they used it elsewhere
also. So typical that a British idea is exploited
elsewhere.

KWElectronics

The KW company was started by Rowley (Roland)
Shears G8KW and Ken Ellis G5KW, hence the
company name. It appears this was in 1956. The
company was relatively short-lived, and situated
in Dartford. A reason for this was that the de-
signs failed to successfully integrate receiver and
transmitter, making it harder to achieve quick and
easy changeover between receive and transmit,
where competitors did this better. Growing infil-
tration from foreign imports from low-cost coun-
tries was probably also a factor, even after they
did have a properly integrated product.

The company was taken over in the 1970s by
Granger Associates who used the plant to as-
semble their products. They discontinued the
amateur gear, and made professional MF and HF
radios.

CircuitDescription

So, to the set in question, Fig. 1. It covered the
80 to 10m bands as they were then, the actual
bands being 1.8t02.0,3.5t03.7,3.7t03.9,7.0
107.2,14.0t014.2,14.2t014.4,21.0t0 21.2,
21.21021.4,28.0t028.2,28.4t0 28.6 and 28.6

The KW201

Philip Moss MOPBM describes the KW Electronics KW
201 amateur bands receiver.

t0 28.8Mc/s. Note the strange gap at 28.2 to
28.4Mc/s, unless the specification was printed
incorrectly. A disadvantage of this architecture

is the many narrow bands to cover the range.

A wider VFO and first IF could make it easier to
use, though at the expense of likely more trouble
with unwanted signals getting through. A tunable
first IF would counter that at the expense of, well,
more expense. There was a matching transmitter,
though the only interconnection was the muting
line. It was the KW2000A at £220. In the absence
of being able to find a circuit, I have drawn a block
diagram of the set, Fig. 2.

This is a best-effort attempt and will not be ei-
ther complete or entirely accurate. For example,

I have not shown all the tuned circuits as this
would be hard to determine, but | have shown
the general layout and essential detail to enable
it to be understood in principle. This is required
because it is not a conventional superhet: even
as dual-conversion sets go, though it is also not
unique, and similar architecture was/is used in
other sets.

Who got there first, | don't know. It is a dual-
conversion superhet, with a wide first IF, at a fairly
high frequency of between 2.955 and 3.155Mc/s,
and a second IF of 455kc/s. The high first means
thatimage frequency rejection is much better
than if a low IF were used, and then a ‘normal’
second IF where it is easy to get the required
bandwidth with sensibly attainable Q of the fil-
ters. All active devices are valves, with power and
signal rectifiers being solid-state.

The first local oscillator (LO) is fixed for each
band by a crystal, so there is a bank of them. This
gives high stability with easy circuitry. The crys-
tals plug into the PCB, there is no oven, but that
is good enough. The set does not dissipate much
power, 60W, and the crystals are away from the
transformer and output valve. The case as can be
seen, Fig. 3, is designed for easy heat loss. The
set is entirely built on a PCB, front panel controls
excepted. The options are also on PCBs if fit-
ted. Our set has the crystal calibrator, but not the
Q-multiplier.

The calibrator can be seen as the small PCB
standing vertically with what appears to be two
valves horizontal, but the taller one is the high-
quality crystal. If it had the Q-Multiplier too, the
bandwidth would be variable down to 200c/s,
from the standard 3.1kc/s. That was optimised
for SSB, and a bit narrow for broadcast AM, but
then this set was not designed for that use, and
any AM broadcasts received were a bonus, as-
suming that they didn't come as break-ins to the
amateur reception! The crystal calibrator was £6
extra, the Q-Multiplier was £8-10s. | have no de-
tails on the latter. The radio itself was £105.

So, to the circuit detail. The aerial signal is man-
ually tuned for peak using the calibrated control.
This is not the tuning control though, that comes
later. The signal is fed to an EF183 high-slope
low-noise pentode (of TV fame), whose ampli-
fied output is again tuned before going to the
first mixer. There is only one coil used for each
of these circuits covering the whole range in as-
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Fig. 1: The KW201. Fig. 2: Block diagram of the
circuit. Fig. 3: Top view, note the perforations in
the case for easy heat loss.

sociation with the tuning capacitor. Tuning is at-
tained by first selecting the band, which selects
the crystal for the first LO, then tuning the required
frequency with the VFO within its 200kc/s range.
This comprises a 6U8 (ECF82), with a pentode
oscillator and triode buffer. The VFO was im-
ported from Italian manufacturer Geloso, who are
thought to have influenced the design of the radio.
Here | note that all but two valves are given their
American style numbers, despite this being a UK
set, using UK or European valves. | have added
the familiar numbers in brackets after the original
numbers. The first mixer is a 6BE6 (EK90) hep-
tode. The crystal oscillator is a 6AM6 (EF91,Z77).
This is the ‘straight’ version of the 6BA6 (EF93)
variable-mu pentode. Again, the EF91 is of TV
fame. The output from the first mixer goes to the
second mixer, again a 6BE®. Its output goes to a
mechanical filter at 455kc/s, which has a band-
width of 3.1kc/s at —6dB and 6kc/s at -60dB,
then to two stages of amplification by 6BA6s.
Thereafter depending on mode chosen, it either
goes to a diode for AM reception, or a product de-
tector in the form of a 12AX7 (ECC83), where it is
mixed with another crystal-controlled oscillator,
whose frequency is either above or below the IF
to give either USB or LSB, whichever is selected.
These can be seen on the right-hand side of the

PCB, with the 12AT7 between them, and they are
of the very high-quality glass-encapsulated type
on B7G bases. Two crystals are needed for this
as a single crystal cannot be ‘pulled’ far enough
to cover both frequencies. The valve is a 12AT7
(ECC81). CW can be received on either a ClO (car-
rier insertion oscillator) or BFO (beat frequency
oscillator) - really the same thing, except while a
‘sniff’ of BFO is all that is needed, for SSB recep-
tion without severe distortion, a very much higher
level is needed. Ideally there would have been a
very narrow filter for CW reception, but there is no
dedicated filter in this design.

The designer was very keen to ensure you knew
which sideband you were on, hence the two rather
large, rectangular illuminated signs at the upper
right-hand side of the front panel. In either green
or red suggesting either go or stop, or safe or dan-
ger! Whichever demodulated/detected signal is
chosen, itis then fed to an ECL82 triode-pentode
audio pre- and power amp, then to an internal 2.5Q
speaker. A headphone socket intended for low-
impedance ‘cans is provided, which cuts off the
speaker.

The S-meter is calibrated for 50pV at S9, and is
driven by a 12AX7 (ECC83), which seems rather
elaborate for the purpose. As there is only one
12AX7, only half is used for the product detector.
Not on the list of valves in the manual is the 0A2
voltage stabiliser, which is only used for the sup-
ply to the VFO. You might have thought that the
same supply would be used for all the oscillators.

The magnet for the speaker is just visible about in
line with it, poking through the metalwork on the
right-hand side.

Work

There were only two problems to get this set run-
ning. One was due to the failure of the manufac-
turer to mark connectors. The other was rather
more awkward. The set was generally in good con-
dition, and after having its face washed looked
very respectable. But it was completely silent.
Nothing. Suspicious. No smoke and heaters on,
and HT was found. Also, a suspicious number
of places had high negative volts on. | suspect-
ed that two very small sockets on the rear were
mutes, but just shorting together two unknown
sockets, one with this high (~50V) voltage and
earth, seemed risky, | didn't want to be the cause
of smoke... | used a 1kQ resistor. The set came to
life so | permanently wired the sockets together.
The higher ranges when peaked seemed too
sensitive and too many signals, leading me to the
correct conclusion that the RF amplifier was oscil-
lating. Inspection revealed nothing. If there were
'stickys’ as | call the old waxed-paper capacitors,
| would suspect them and change them as a mat-
ter of course, but this is too new for them, and the
decouplers were ceramic disc, generally very reli-
able. Soldering looked fine. The solution turned
out to be to replace the 10Q anode-stopper, which
by the way had already more than doubled in val-
ue, to 100Q. Problem solved. Not entirely satisfac-
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tory as | did not find the cause of the problem, but
that could involve replacing a lot of components
before finding a solution.

Although this set seemed lively enough, |
have discovered that there is a potential future
fault according to Steve Shorey’s website (see
Acknowledgements). That is the Kokusai mechan-
ical filter is lined with foam rubber, which disinte-
grates into sticky goo, and causes the filter to in-
crease its attenuation. It should not exceed 12dB.
That seems a high value anyway. A crystal lattice
filter would have an insertion loss more like 2dB.

This is a nice compact set, and for a short-wave
listener with ideas of getting licensed, who wants
to get the hang of how amateurs operate, on ana-
logue signals that is, it is quite attractive if the
price isn't too high. As a collectors’ item, it is also
an attractive set. It is quite complicated to under-
stand for a beginner though, not being a simple
superhet design. The performance seems very
good: 1uV for 20dB signal-to-noise on all bands.
The conditions are not stated, but | assume as it is
specifically for SSB, that is the mode concerned.
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Radio News

CAISTERMARCONIRADIO STATION CON-
TACTSMORETHAN 160 AMATEURS IN 25
COUNTRIES: Radio amateurs at Caister Lifeboat
inNorfolk managed 162 contactin 25 different
countries on Saturday 23 Aprilwhen they took
partinthe annual International Marconi Day (IMD)
eventtomark theinventor’s birthday.

Using the call GBOCMS and a mixture of Morse
code, telephony and data (FT8), contacts were
made with otherradio amateurs across the UK,
Europe, the USA, Canada and Australia. Notable
contacts were made with other IMD stations in
Newhaven, East Sussex and Chelmsford - the
home of Marconi’s original factory.
Otherlong-distance contacts were made with lan
VK3MO near Melbournein Victoria, Australia and
JohnVK6WC in Chidlow, Western Australia.

The Norfolk Amateur Radio Club (NARC) ranthe
all-day special event station at Caister Lifeboat to
commemorate the village's original Marconi Wire-
less Station, which was established at Caisterin
1900. The stationwasinahouseinthe High Street
known as Pretoria Villa and its original purpose
was to communicate with shipsinthe North Sea
and the Cross Sands lightship.

The equipmentused was 200W maximum froma
Kenwood TS-480 (20m) and 100W maximum from
anlcomIC-7300 (40m). Antennas were a W5GI
dipole on 40m and GOKYA-designed monoband
end-fed half-wave vertical for HF.

The photo shows PW columnist Roger Cooke
G3LDl operating the station.

LUNCH ON THE AIR: Radio amateurs in Stafford-
shire areinvited tojoin Lunchon the Air,anew VHF
netthat will be held every Wednesday lunchtime,
12.30pm onwards, on 144.700MHz from 11 May
2022. Chaired from the county town of Stafford
andlaunched by Daniel M7CFW, amember of Staf-
ford and District ARS G3SBL, initial trial nets have
been promising with a good uptake from amateurs,
reaching most of the county at moderate power
levels. Daniel saysit's a friendly net aimed at
those athome, working from home, caring from
home or having lunch in the area who wantto call
in. Alternative frequencyis 145.375MHz and web
detailsareat:

https://2mfm.uk

CADETRADIOEXERCISEBLUEHAM 22-1:
Acrossthe UK Cadet Stations came togetherand
took partin Exercise Blue Ham over the weekend
0f26/27 March 2022. Blue Hamis aradio com-
munications Exercise on the 5MHz (Shared) Band.
The exercise has beenrunning foranumber of
yearsand was introduced to broaden the Cadet
experience of radio operationand toreach outto
radio amateurs who may be interested in joining
the Cadet Organisations as Radio Instructors.
Duringtheexercise, Cadet Forces Adult Volun-
teers (CFAV) and Cadets operated HF radio sta-
tions contacting radio amateurs with the purpose
of exchanging specificinformation during their
QS0s. The Blue Ham Co-Ordinatorissued 25 MRE
callsigns forthe Exercise. Thisincluded ten Cadet
stations thathad never participated in Exercise
Blue Ham before. This time around it was great to
seeand hearmany cadets back behind the micro-
phone with plenty of excellent teamwork going on
atthe stationstohandle at times the pile-ups of
peoplecalling them.

Conditions on Saturday morning were a bit quiet
butdid pick up greatly after 10am when theyim-
proved a great deal, which continued throughout
therest of the weekend. On both days all the as-
signed frequencies within the band showed some
excellentInter-G and many stations also managed
towork out to the Baltic coasts.

There were again many contacts with Portable
stations, which may have beendown to the good
weather conditions. [t was alsonoted that Cadet
operating procedures and prowords were used

by amateurradio participants, which helps out
immensely with the new Cadets operators who
may have beenfirsttime users of HF equipment -
thankyou.

Theonlinelog page has listed some 1225QS0s
made by Cadet stations during the period of opera-
tion,whichis a great resultbut showed slightly
downonthelastcouple of Exercises, which were
run through Covid lockdown. The log also showed
many amateur callsigns thathad been logged on
previous Exercises plus quite a flurry of new call-
signswho gave their support, time and patience,
whichagainindicates how popularthe exercise
hasbecome.

There were four Data capable stations on airusing
mainly OLIVIA16/500 with some switchingto
BPSK31when asked to by amateur operators.
This attracted anumber of amateurs with some
new callsigns appearing for their first go at Data
modes. During the Exercise Amateurs were con-
tacted across the UK, Republic of Ireland, Sweden,
Norway, Denmark, Netherlands,reaching Jerseyin
the south and the Shetland Islands inthe north.
The organisers would like to thank all of the Ca-
dets, CFAVs and amateurs for their time and effort
they putinto exercise weekend. The next exercise
is programmed for 11/12 June 2022 and the best
placetofind outmoreinformationis at:
https://tinyurl.com/ycx3rjpk
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thought it would be a good idea to intro-

duce readers to Sporadic E propagation.
Every year amateurs in the northern hemisphere
are blessed with some enhanced propagation
known as Sporadic E. This rather erratic enhance-
ment can result in much stronger signals and bet-
ter propagation than is usually encountered at
sunspot minimum on the 10m, 6m and 4m bands.
A previously dead band can suddenly become
alive with strong signals from distant stations.
Occasionally the enhancement can extend as
high as the broadcast FM band Il frequencies and
even up to the 2m (144MHz) band. Most years the
Sporadic E season runs from about mid-May to
early August. With this in mind, | thought it would
be timely to look at the 6m (50MHz) band.

B efore looking at the 6m (50MHz) band, |

6m

While Sporadic E may be the propagation mode
that most newcomers to 6m will encounter during
the next few months, just about every propaga-
tion mode that occurs on other HF and VHF bands
may also be encountered, ranging from ground
wave to EME (moonbounce). While many will think
of the 6m band as a DXing band, there are also
plenty of opportunities to make local contacts us-
ing ground wave and occasionally tropospheric
enhancement.

UKSMG

If you get a real interest in the 6m band, then I'd
certainly recommend joining the UK Six Metre
Group (UKSMG). Besides a quarterly magazine,
UKSMG organise a number of contests during the
year. I'd also suggest visiting their website at:
www.uksmg.org

Transceiversfor6m

These days most HF transceivers include the 6m
band. It is worth checking whether any built-in
ATU operates on 6m or not. This will inform your
choice of antenna or the need for an external ATU.
Some transceivers include a separate antenna
socket for 6m, while others share a common an-
tenna socket with the HF bands. With some trans-
ceivers the output power on 6m may be less than
on the HF bands (perhaps 50W instead of 100W).
If you like low-power (QRP) operation, models
such as Yaesu's FT-817 and FT-818, Icom’s IC-705
and Elecraft's KX3 all incorporate 6m.

Transverters

If you have a HF transceiver without 6m, then you
could consider a transverter enabling you to op-
erate on 6m with a low power 28MHz drive from
your main HF transceiver. Remember to check the
maximum power input your transverter can handle
from your transceiver. In many cases this will be

Why Not Try 6m?

To coincide with the start of the summer Sporadic-E season
in the Northern Hemisphere, Colin Redwood G6MXL
encourages readers to explore the 6m band.

5W, but it can be as little as TmW. Transverters are
available from a number of sources in the UK and
abroad. Some are ready to use, while others are
available in kit form. Unfortunately, one popular
source of transverters is currently unavailable due
to the war in Ukraine.

Antennas

I'd suggest avoiding pontificating over the ‘best’
antenna for your initial foray on 6m. To get on

6m simply and cheaply, a centre-fed wire-dipole
thatis 2.85m long (with insulators) or 2.90m long
without insulators should do the job. I'd suggest
cutting the wire a little longer and then pruning it
acm or two at each end until you get a reason-
able match. If you are using an inverted-V con-
figuration, then you'll probably find that the length
will end up a few cm smaller than the suggested
lengths above. Attach some RG58 or RG213 feed-
er at the feedpoint, not forgetting to seal the feed-
er against moisture ingress, and you'll have an-
tenna that will be sufficient to get contacts when
the band is open. Enjoy working whatever you can
during the summer!

In comparison with the HF bands, antennas for
6m can seem relatively small. A simple dipole cut
for the band will work surprisingly well. I've made
6m SSB contacts across the Atlantic Ocean using
as little as T0W to a dipole. A Moxon or a Yagi will
give better results, and enable a useful degree of
directionality to be used - which can be helpful
for more predictable propagation modes such as
tropospheric enhancement, rather than Sporadic
E, the favoured direction for which tends to drift.

Designs can be found in one of the books referred
to later. If you are planning on building your own
Yagi for 6m, remember to cut the elements ac-
curately to length if you want to get the very best
performance. If you are planning to operate away
from home, you need to consider boom and ele-
ment lengths if you propose to transport them in
the typical family car or on foot.

Commercial 6m antennas are available from
many amateur radio dealers, including those
advertising in PW. The May 2022 issue of PW in-
cluded a review of a commercial 4-element Yagi
for the 6m band. If you are also looking for a Yagi
antenna for the 4m (70MHz) band, then you may
wish to consider designs that incorporate both 6m
and 4m elements on the same boom, such as that
shown in Fig. 1.

If you are planning to add a 6m antenna to your
existing VHF/UHF antenna mast and rotator, it is
worth bearing in mind that 6m antennas are gener-
ally much bigger that their 2m counterparts, and
thus heavier and present a greater wind loading
on the mast and rotator. You'll also need to check
that you have enough space at ground level when
you luff (tilt) your mast over.

Polarisation

As with other VHF bands, by convention 6m opera-
tors generally use horizontal polarisation for SSB,
CW and Data Modes, and vertical polarisation for
FM. Sporadic E signals often get their polarisation
changed during their passage through the iono-
sphere, so antenna polarisation is perhaps not too
critical. For some other modes, such as ground-
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Fig. 1: A small dual-band Yagi antenna for 6 and
4m. Fig. 2: 6m repeaters in the UK. [Source RSGB
ukrepeater.net Copyright of the Radio Society of
Great Britain] Fig. 3: The RSGB 25 Squares award
for 6m. Fig. 4: The RSGB 10-Country awards for 6m.
Fig. 5: The ‘Magic Bands’ book written by PW editor
Don Field G3XTT. Fig. 6: The ‘Magic Band Antennas
for Ham Radio’ book by Bruce Walker N3JO.

wave and tropospheric propagation, the same po-
larisation at both ends of the contact will certainly
give better results.

Feeder

While feeder losses on 6m are less than on other
VHF bands, they are higher than on HF. For short
runs (say up to 10m or so), good-quality RG58 is
sufficient. For longer runs, RG213 should be suffi-
cient to keep feeder losses below 2dB for runs up
to about 30m in length.

Modes

Most activity on 6m tends to use CW, SSB and
data modes such as FT8. These will no doubt be
familiar to many operators on the HF and VHF
bands. I've noted a few points below that are spe-
cifically relevant to 6m.

FMand Repeaters

In addition to the ‘DXing modes’, some 6m FM ac-
tivity can be found in some areas. The FM calling
frequency is 50.510MHz. There are also a number
of 6m repeaters, Fig. 2, which use a 500kHz split,
where the repeater transmits 500kHz lower than
it receives. You'll need to transmit 500kHz higher
than the frequency you are hearing the repeater
on. UK 6m repeaters use CTCSS tones to enable
access. Lists of 6m repeaters can be found on the
UKSMG and RSGB websites at:
https://tinyurl.com/pwxrrcev
https://tinyurl.com/m25mz96;

Bandplan

Over the years, the 6m bandplan has evolved as
more European countries gained access to the
band. I'd suggest visiting the UKSMG's website
to check the latest version and to get an update
on current operating custom and practice. In
particular, the frequencies between 50.100 and
50.130MHz are designated as the SSB and CW
DX window, meaning that they are intended for
genuine DX (intercontinental) contacts. Note that
for CW and SSB, there are no ‘calling frequencies’;
instead there are centres of activity. In practice
this means that you find a clear frequency and
make brief CQ calls. When you get a reply to your
CQ (or reply yourself to a CQ call), you make your
contacts on that frequency, just as you would on
the HF bands.

FT8
50.313MHz is the main frequency used for FT8,
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with 50.318MHz used for FT4. As 50.313MHz
can get crowded with European stations working
other European stations, an alternative frequency,
50.323MHz, is recommended by the UKSMG
specifically for European stations wishing to
make contacts outside Europe, with European
stations transmitting first period.

Operating

There are several techniques for establishing
whether the band is open. Listening for 6m
beacons can be helpful - bearing in mind that in
some cases their antennas may not be pointing in
your direction. Keeping an eye on the DX Cluster
is also a useful technique. I've also found that
listening on the usual FT8 frequency is a quick
check. In less than a minute you can get a good
feel whether the band is open, and in which
directions.

Due to the nature of sporadic E propagation,
which can come and go very unpredictably, most
contacts are quite brief, exchanging callsigns,
reports and perhaps locators. Once the basics are
exchanged, if propagation allows and there isn't a
pile-up of stations wanting to have a QSO with the
station you are in contact with, then by all means
have a longer contact.

Contests

For those who enjoy contesting, there are many
to choose from. I've listed those organised by
the Radio Society of Great Britain (RSGB) and the
United Kingdom Six Meter Groups (UKSMG) in
Table 1. Other contests are organised by other
national societies and groups, including Worked
All Britain (WAB). I'd suggest readers who are
interested in participating visit the relevant
websites to get the full rules.

Awards

Anumber of organisations offer awards for
contacts on the 6m band. For example, the RSGB
have awards for confirmed contacts with just 25
IARU locator squares, Fig. 3, or 10 countries, Fig.

M\ Radio Society of Great Britain
\L/ Advancing amateur radio since 1913

50MHz Squares Award

M\ Radio Society of Great Britain
\L/ Advancing amateur radio since 1913

50MHz Counlrles Award

70. énn 00" -

PECTAUMSCOPE S ot o

A Guide to 6m & 4m
Amateur Radio
E By Don Fiskd, GIKTT v

4. In both cases contacts can be confirmed by
QSL card and/or Logbook of the World (LoTW).
During breaks from sightseeing and operating

on the HF bands, | was able to claim both these
awards during a week's operating in late June
2021 from North Wales, using just a wire dipole.
Once you get well established on 6m, then the
ARRL offers awards for confirmed contacts with
100 DXCC entities (DXCC) on 6m, and 100 locator
squares on 6m (VUCC).

In addition to the awards above, you can use 6m
contacts for numerous operating award schemes,
including Islands on the Air (I0TA), Summits on
the Air (SOTA), HuMPs Excluding Marilyns Award
(HEMA), World-Wide Flora and Fauna (WWFF) and
Parks on the Air (POTA) to name a few. I've looked
at each of these in past What Next columns in PW.
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Name of Contest Date Time

50MHz UKAC 2nd Thursday Each Month 20:00 to 22:30 Local
UKSMG Summer Early June 13:00 to 13:00 UTC
50MHz Trophy Mid-June 14:00 to 14:00 UTC
Spring 50MHz 2nd Sunday April 09:00 to 12:00 UTC
50MHz AFS Mid-October 09:00 to 12:00 UTC
50MHz CW End-June 09:00 to 12:00 UTC
VHF NFD Saturday of 1st W/E July 14:00 to 22:00 UTC
Christmas 50MHz 26 December 14:00 to 16:00 UTC
UKSMG Marathons Summer & Winter See rules

Table 1: Some regular 6m contests - check the rules to confirm dates and times.

Books

There are a couple of books that readers
interested in 6m may wish to purchase. The first
is The Magic Bands, written by PW Editor Don
Field G3XTT, Fig. 5, which can be obtained from
the PW bookstall.

In addition to the 6m band, the book also
includes material on the 4m band, and has a
useful chapter on using FT8 on the 6m band. A
number of antennas are also covered.

The second book is Magic Band Antennas for
Ham Radio, written by Joel Hallas W1ZR, Fig. 6,
and published by the ARRL. It can be obtained
from the RSGB Shop. The 6m antenna designs

include simple antennas such as J-Poles,
Moxons and Delta Loops as well a variety of Yagi
designs. Note that the dimensions are all in feet
and inches.

OperatingAids
The 6m band is supported on the DXCluster and
on the ON4KST Chat facility. You'll often see

stations’ locator (grid) squares included in spots.

This can be helpful to know in which direction
to point directional antennas. Electronic logs all
support 6m as do online systems such as eQSL,

Logbook of the World (LoTW), Club Log and QRZ.

COM.

Conclusions

Now is a great time to get on the 6m band. Don't
miss out on the annual opportunity to work sta-
tions on this band. As I've explained, a simple wire
dipole antenna resonant on 6miis all you need to
make plenty of contacts. I'm sure that Tim Kirby
GWA4VXE will pleased to receive readers 6m re-
ports for the World of VHF column in PW. PW
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The Morse Mode

Roger J Cooke G3LDI
roger@g3ldi.co.uk

subject of Morse protocols and as suggested

in my last column; | shall be presenting the
code without calling procedural signals ‘prosigns’
in a future update to my book.

| am not sure when the next version of Morse

Code for Radio Amateurs will be published or
even if it will be published, so my revisions may
not appear in the next version, the text for which
has already been accepted.

Ihave had quite a bit of feedback on the

SignallingLamps

Don'’s picture last time created quite a stir! It
seems that there were quite a number of people
involved in sending ‘visual’ Morse so this month
has been devoted to the feedback | had.

Paul G3VPT, who lives locally to me, senta
picture of a WW2 signalling lamp Figs. 1 and 2.
Paul takes part in WW2 events in Norfolk and
he uses it for those. He says: “/ have something
similar, it's a WW2 signalling lamp that was given
to me for our display but it's a shame it had been
rewired with modern wiring. It has fittings for
mounting on a tripod and three screw-in rods for
pushing in the ground that are visible in the box".

Alan G3XO0I sent the following interesting
information: “/ was a member of Admiralty Ferry
Crews, later subsumed into the RNXS. As well as
being a Skipper, | was one of the first two A level
communicators, which involved biffer, flags, RT
and WT. | certainly used an Aldis.

“In fact, one fellow and | used to exchange chat
across the room using our cupped hands, open for
dits/dahs and closed for spaces.

“There was a story, possibly apocryphal, that two
bunts ratings in a train carriage were semaphoring
to each other about the charms of a young lady
also in the carriage and she shamed them by
saying, loudly, that their semaphore was atrocious
- she was a Wren on leave.

“I certainly used a lamp for signalling, and
passed out, at Portsmouth, at 8 wpm on the lamp
(and 18 wpm on the key). My text was to take a
biffer signal from an aircraft carrier alongside,
requesting a tow! | had to reply that we were not a
salvage tug and to get the hand to get out the oars.

“One Dit, a fellow traveller, waiting at the bus
stop, worked for a shipping agent and got me
a free ride on a cross-channel ferry (and back).
When the RO realised that I could read Morse he
went below for a rest and while alone in the radio
cabin, I picked up a relay SOS, which I reported to
the skipper. Later, one of the deck officers came
looking for the sparks because Southend Pier was
flashing. As the RO was still teaching his bunk not
to float in the air, | volunteered to come up to the
bridge. | read the signal, quoted it to the Master
and sent his answer back using the Aldis. He then
had the cheek to say | was better than the RO and

e ———— S SS—————

LAMPS, SIGNALLING DAYLIGHT, SHORT RANGE.

LAMP CAN SE USED EITHER [13 ON THE SPIKE AND S2IKE EXTENSION STUCK IN THE
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CW Protocol

or Protocols

After a brief word about protocols, Roger Cooke G3LDI
takes a look at visual signalling of Morse code.

did | want a job sailing with him".

John G3UCQ also used lamp signalling and
sent this: “The ‘Unusual Key to use in the dark!’
piece has inspired me to tell you about another
key that was used to signal light and not radio.
That is the Spitfire Morse key, Figs. 3 & 4. The key
was mounted on the right side of the cockpit and
was used to signal other pilots without breaking
radio silence. There was a lamp on the top of the
fuselage, behind the antenna and another on the
bottom. The pilot could select either lamp or both
with switches on the lamp. Pilots were trained
up to 15 wpm so those who cannot make 12
wpm hang your heads in shame! Imagine flying a
combat aircraft sending Morse with one hand and
controlling the aircraft with the other? | purchased
my key and lamps from a dealer in Australia a few
months ago having been inspired to buy one after |
discovered that a friend, Neil N4FN, had one. Once
the key and lamp arrived | connected the key to my
IC-7610 and had a few QSOs with it. The highlight
was a QSO with Neil in Georgia, USA, which was
probably the first radio to radio QSO using a
Spitfire Morse key and certainly the furthest. |
have a YouTube video of the QSO here”:

www.youtube.com/watch?v=UY0Geb4N0fs

(1'seem to remember covering a Spitfire key in a
previous column some time ago.)

Tony MOTDK is another visual Morse man! “The

torch in last month’s picture is what | would have
called a lifeboat torch. The fact that it is grey does
not necessarily mean it was RN, unless it has

the broad arrow on it. | misspent my youth in the
Merchant Navy where every ship’s lifeboat would
have had a lifeboat torch complete with Morse
key. Keeping them supplied with working batteries
was an endless task, as you never knew if or when
you might need the lifeboat and its contents.

“I learnt to read Morse by light, and it is very
different from learning by sound, but if you can
read it by ear then by eye is easier. We didn’t send
Morse by light very quickly, probably only about 8
wpm, but the RN signallers could do it very much
faster.

“I still have my 1969 International Code of
Signals book, which reminded me of how to signal
by light.

www.seasources.net/PDF/PUB102.pdf

"AA repeatedly sent as a prosign is the call to an
unknown station, who, if interested would reply
with ‘T’ sent repeatedly until the caller stops (it's
duplex!).

“Caller sends one word at a time and the receiver
responds with a T if received OK, or lots of EEE if
not. Otherwise, it's pretty much like sound Morse.

“There are strange nautical tales about the use
of Morse by light. Typically, the caller would send
“What ship where bound” (we didn’t mess about
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The Morse Mode

with punctuation) to which you would give your
ship’s name and destination, and receive the
caller’s name and destination in return. Skill levels
were not always high! | well remember being
called by a Greek tanker in mid-Atlantic, who had
difficulty with his ship’s name. As he vanished
over the horizon astern he was still trying to spell
it out.

“On the southern tip of Gibraltar there was (is?)
a Lloyds Signal Station, which would report ship
movements back to Lloyds of London. Passing
the Rock you would almost always be called by
them by light.

“It is said, perhaps allegorically, that once when
RMS Queen Mary was passing in daylight, they
called her and asked “What Ship” to receive the
reply “What Rock”.

“A tanker carrying jet fuel to Da Nang in Vietnam
was called by a little red light from an otherwise
dark and apparently empty South China Sea. Being
in no mood for such hilarity, the 00W sent YT4
(I can’t read your light, go away) by way of reply.

VOL ADRST

Suddenly, a set of navigation lights appeared
around the source, and they executed a rapid turn
and drew up alongside. Then a very large light
repeated the question. Being illuminated as if on
a stage, when asked “what ship” the 00W just
pointed to his ship’s name clearly visible during
the flashes on the board above him. Warships,
particularly US ones, never really had a sense of
humour. The US allocated two letter phonetic IDs
to ships going into the war zone. That particular
ship’s was “Mortuary Xray”.

‘I was told by the OOW in question that
discharging jet fuel close to an active battery of
howitzers in Da Nang can be interesting. That
jet fuel, JP4, could detonate if mixed with water,
allegedly, so standing on top of a few thousand
tons of it could spoil your entire afternoon”.

Chris MOTXB sent a picture of a torch, Fig. 5,
that | also had when | was a boy. | often wondered
why there was a push button to key it as well as
the on/off switch! (It was, however, before my
radio days!)

Figs. 1 & 2: WW2 signalling lamp.
Figs. 3 & 4: The Spitfire Morse key.
Fig. 5: Royal naval signalling torch.

"As an operator in the Royal Navy, | encountered
this signalling device whilst serving onboard HMS
Albion (1970-1973), which was a commando
carrier, and used it with great effect during landing
exercises and replenishment at sea. My only
criticism of this piece of kit was the very flimsy
Morse key and, of preference, | much preferred
the good-old NATO issue right-angle torch with
its push button, which could also be used to good
effect.

“At the time, the fleet speed for Morse by light
was 10 wpm although a good operator, at each
end (!), could achieve around 14. Anything higher
than this would be just a blur and difficult, if not,
impossible.

“In your article you feel you couldn’t manage this
device without audio but anyone who can ‘read’
Morse would have no problems, just imagine the
sound. | like to think that | could still operate by
light at the speeds indicated above, having been
properly trained at HMS Ganges and HMS Mercury
(the former signal school for the Royal Navy).”

| do take the point that Chris made about
imagining the sound, but I think | would prefer
to rely on my ears rather than my eyes to copy
Morse!

Next time | shall be looking at comments | have
received about the PreppComm Morse Decoder
and Converter. | shall try to maintain an open
mind, but | am rather a purist as you know.

Please send all your comments, offerings,
information to: roger@g3ldi.co.uk 73 and May
the Morse be with you! Roger G3LDI. PW
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Mark Tuttle GOTMT
g0tmt@theshack.org.uk

from the antenna through to the product de-

tector. The differential output of this stage
resulted in a low-level audio signal. We now
need to do a little work on this signal before we
can put it into the audio amplifier we built at the
start of the series.

We're also going to use the audio level to au-
tomatically adjust the incoming signal. So, let's
make a start describing the audio chain circuits,
see Fig. 1.

I n the last part we followed the signal path

RudioLimiter

The first few stages of the audio chain are taken
from a great little book called QRP Power, an
ARRL publication, which is getting a bit difficult
to find these days. The circuit is featured in a
design from QST magazine, November 1994
and has been reworked and reused multiple
times. I've seen it used all over the internet so

I don't even feel a pang of guilt ‘borrowing’ it
here. Besides, it works really well, which is prob-
ably why it's been copied and adapted so many
times.

Firstly, let's ook at what's in the feedback
loop of U4A amplifier. R8 sets the gain of the
amplifier and C23 provides a little filtering, noth-
ing particularly novel there but what about D1
and D2? Just like the diodes at the antenna in-
put, they'll conduct once the signal gets over
about 0.6 to 0.7V threshold. When this happens
the signal that is fed back will be increased, lim-
iting the output of the amplifier. This amplifier
therefore acts as an audio limiter.

Any huge incoming signal resulting in an
equally huge audio signal won't get passed on
by this stage. Remember that our receiver runs
all the time, even when the transmitter is operat-
ing. During normal receive periods we're hoping
to detect below microvolt level signals at the an-
tenna but our transmitter, that's producing over
5W of power, which equates to several tens of
volts into a 50Q antenna, is doing so in the same
box! Our receiver needs to be robust enough
to handle this and as we're about to see, even
make use of it.

MuteandSidetone
TR2is an FET type transistor. In this operation
you can think of it as acting rather like a switch.
Now, U4A has been biased (by R7) to oper-
ate at roughly two thirds of the supply voltage.
This means the output from pin 1 will have a DC
component as well as our audio signal. Notice
there’s no coupling capacitor to remove this be-
fore the next stage.

That's because this DC voltage is used to pull
the gate of TR2 high, using R16. (Incidentally, |
put a coupling capacitor in here thinking they'd

Building the Receiver
Board AF Section

Mark Tuttle GOTMT completes the receiver section of

the 40m transceiver.

forgotten about it until | figured out it was delib-
erate, doh!). This voltage switches the FET on,
conducting the audio signal through it. When our
Morse key is pressed and the ‘key’ line is pulled
towards ground, the gate of TR2 is taken low,
through D3. This switches TR2 off and by doing
so mutes the following audio stages. The audio
signal is effectively blocked from going any fur-
ther by TR2.

However, it's a very nice feature to have a
sidetone on CW rigs. Most commercial rigs gen-
erate a separate tone from an audio oscillator
and feed it to the audio stages when the key is
pressed. We're going to save on those extra cir-
cuits by listening to our own transmission.

We have this whopping great signal being
limited by U4A when we transmit. So, we're go-
ing to let a little of this leak through by setting
VR4 appropriately. Now when the key is pressed,
the beat of our actual transmitting signal is be-
ing leaked through the audio chain so we can
actually listen to our own signal. Not only do we
have a very useful sidetone, it's also acting as a
monitor.

If we can't hear anything, chances are we're
not transmitting. Clever little circuit, eh? Well, |
was impressed, which is why | decided to put it
into this design.

RudioFilter/Preamplifier

[ found this circuit in a book called QRP Classics:
Another ARRL production. Its purpose is to take
the audio from the mute/sidetone circuit, am-
plify it a little and also provide a bit of audio fil-
tering. Our audio signal is first coupled by C32
and fed to the second op amp in the TL072 pack-
age, U4b.

Here a simple audio bandpass filter shapes
the signal. The peak of the passband can be
adjusted using VR3 and can be set to your pre-
ferred CW tone. Mine is set around 600Hz. Keep
in mind that this control needs to be set in con-
junction with VC1 in the RF section of the receiv-
er. It's no use setting the BFO to give 800Hz in
U3 and then peaking VR3 for 600Hz.The output
from this amplifier is then fed to the input of
the audio board we made earlier.

RutomaticGain Control (AGC)

It took me a long time experimenting with dif-
ferent AGC circuits to find one that worked well

in this receiver. The principle of AGC is simple.
When a big signal comes in the AGC reduces the
gain somewhere so the signal is still comfort-
able to listen to. But think about that for a mo-
ment. You've reduced the level of the signal, so
now the AGC is lowered, so the signal is bigger
again, so the AGC level is raised and so on. Yes,
it's a feedback loop so you have to be careful
where you apply it and what hang time you de-
signinto it. Itis very easy to get what is called
‘hunting’. This gives the signal a kind of wobbly
whooping sound as AGC is constantly adjusted
and | ended up with this on more than one oc-
casion.

My AGC circuit started life from a design |
found online for modifications to the uBitx trans-
ceiver by ND6T. We take the audio from the out-
put of the audio pre-amp U4b, and, after adding
a sensitivity adjustment with VR2 we amplify it
with a simple one transistor circuit. It doesn't
need to be a clean signal at this point, we're
not listening to it with this circuit. In actual fact
we're going to rectify it, with D4 and D5, so at
the gate of TR4 we will have a DC voltage that is,
broadly speaking, proportional to the level of the
incoming signal.

Now, TR4 is a special beastie. It's a small-
signal MOSFET transistor. Let's think of it for
this purpose like a voltage-controlled resistor.
As we provide more volts to the gate it conducts
more so its ‘resistance’ to ground is lowered.
Now look where the drain is connected in the RF
section diagram. From the signal’s point of view
it's the same place as our RF gain potentiometer
on the front panel. So, it's just like having the RF
gain potentiometer controlled automatically.
Yes, that's AGC!

Just a note here about TR4. You might be
thinking an ‘off-the-shelf’ bipolar transistor
would work just as well here. Well no, it won't.
Bipolar transistors are current driven devices.
Remember that we want to control the hang
and decay time of the AGC voltage. If it drains
away really quickly, we're going to get that
hunting effect | described. However, if we can
hold the AGC voltage on for a little while after
it's built up and then decay it relatively slowly
when the signal disappears, we'll avoid that.
That's the purpose of C24 and R9. When a big
signal comes in and we get our AGC voltage
at the cathode of D4 it charges C24. Now with
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Fig. 1: Circuit diagram of the stages discussed in
this month's article.

anormal bipolar transistor for TR4 our AGC
voltage would simply drain away through it
because it takes current. AMOSFET, on the
other hand, has a very high input impedance so
the only way our AGC voltage can drain away

is through R9. So, together C24 and R9 set the
AGC time constant. TyF and TMQ gives a time
constant of one second. Yes, you multiply them
together.

Once again, you can experiment with these
values but I find a one second AGC decay
comfortable. Don't forget it will start increasing
the gain after a hundred milliseconds or so as
the capacitor discharges so in reality it's not
held off for the entire second. The capacitor
also takes a few milliseconds to charge up and
apply so on a big signal you'll hear this being
applied. The signal will start loud and then
quickly be reduced. This should be your cue to
reach for the front panel RF gain control and turn
it down. It's not perfect but it's simple and for
what tis, actually works surprisingly well.

Construction & Testing
I've not got a lot more to say on construction
and testing. We're adding these circuits onto the
same board as the RF section. So as usual, take
everything stage by stage. You should be able to
work out where | placed the components from
the layout photograph (last month) but as I've
said before, there is no reason why you should
copy my layouts.

Once you've finished the audio limiter you
should be seeing audio from its output on
your ‘'scope. Don't inject much signal into the
antenna input now as all these stages add gain
and you'll easily get the limiter doing its job. If
you've got any RF attenuators, then now’s the

VR3 10k
set Peak f

time to put them in circuit, between your signal
generator and the receiver. 50uV equates to an
S9 signal so try to keep any input below this.
You only need a couple of hundred microvolts
at the most. If you don't have a signal generator,
then you can use your main shack rig. Key a
few watts into a dummy load and even with no
antenna fitted your receiver should be able to
tune onto it. If you feed the output of U4a viaa
1pF capacitor into the audio board you made
earlier, you should be able to hear your CW tone,
albeit at a low level.

Keep building the stages and testing as you
go. You won't be able to test the AGC until you
listen to the 40m band for real. Even your shack
rig into adummy load is likely to produce full
AGC although that's a test of sorts in itself |
suppose.

I've labelled where you could take off a feed
for an S-meter if you want to. As | wrote in the
first part, my silly choice of case prevented
me from adding an S-meter. There are many
circuits for S-meters online so just research and
experiment and see what works for you. Once
again, please show me your results.

By the time you finish this board you will
have a working 40m CW receiver. Measuring
its performance is beyond both my test
equipment and the scope of this article but do
try comparing it to your main shack rig. I'll wager
you'll be surprised at how well it stacks up or at
least it should if it's working properly. It certainly
shouldn't be deaf. If anything, it might sound
quite lively.

| felt I should add a tip about operating
the receiver. Amodern commercial receiver
will handle the vastly different magnitudes of
incoming signals much better than our little
homebrew receiver. Our AGC isn't going to have
the dynamic range of a more sophisticated
circuit so it might need a hand as you tune

* may be 2N2222 etc
To Audio filter

‘By the time you
finish thisboard you
will have a working
40m CWreceiver’

across the band. | recommend that you start off
with the RF gain control set to maximum (fully
clockwise) and the audio gain control fairly low;
set it for comfortable listening. If you tune onto
a big signal that is much louder, don't hastily
reach for the audio gain control, use the RF

gain control instead. This has two advantages.
Firstly, you won't be making the AGC work so
hard so the signal will sound much ‘smoother’
and secondly, you're reducing the volume of all
the other signals too. This means that QRM and
QRN are also reduced. It's good practice with any
receiver really but with this little one it makes a
lot of sense.

When you have finished listening to the big
signal remember to turn up the RF gain control
again so you can hear the little ones. In practice
I've found the AGC handles everyday QSB
pretty well but no receiver can help if the signal
disappears altogether. Combined with the audio
limiter it will also protect your ears when that
big DL (German) signal suddenly tunes up on the
same frequency.

I know | keep picking on the DL stations but
if you've ever listened to 40m of an evening |
think you'll know why. Some, but not all, are
particularly loud in the UK.

That's it for the Receiver board. Next time we'll
move on to the transmitter side of the rig but in
the meantime keep thinking about what case
you're going to put this into and where you're
going to fit everything. PW
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Rallies & Events

Due to the ongoing Coronavirus situation, the calendar remains very changeable at the moment, and there will be more
cancellations and postponements. Information published here reflects the situation up to and including 25th April 2022. Readers
are advised to check carefully with the organisers of any event, before setting out for a visit. The Radio Enthusiast website will have
updates, please check here regularly. To get your event on this list, e-mail details as early as possible: wiessala[@hotmail.com

14 May

BARRY ARS RALLY: Sully Sports &
Social Club, South Road, Sully nr Barry
CF64 5SP. Opento traders from 7.30am
andto the public from9.30am.
Admissionis £2.50 (FP).

15-17 May
RADIODAYS EUROPE (MALMO)
https://www.radiodayseurope.com

20-22 May

DAYTON HAMVENTION : 20 Fair-
grounds Road, Xenia, OH 45385, USA.
ARRL and RSGB presence, including
bookstall. US exams, prizes, special
events, exhibitions. Friday & Saturday,
9amto 5pm; Sunday, 9amto 1pm.
TSIFM|L|TI

https:/hamvention.org

22 May

DUNSTABLEDOWNS RC NATIONAL
AMATEURRADIO CARBOOT SALE:
Stockwood Park, Luton. All the usual fa-
cilities will be there, further details on:
www.ddrchootsale.org

29 May

DURHAMDISTRICTARS RADIO RAL-
LY: Bowburn Community Centre, Dur-
ham Road, Bowburn, Co Durham DH6
5AT.Doorsareopen10.10amto2.30pm
(disabled: 10am) Admittanceis £2.
BB|C|LB|RF|RSGBI|SIG|TIITS
Michael Wright, G7TWX

Tel: 07826924192

dadars@gmx.com

5June

SPALDING RADIO RALLY: Holbeach
United Youth FC, Pennyhill Road, Hol-
beach, Lincs PE12 &PR. Doors open at
10am (disabled at9.30am). Entryis £3.
CBS|CR|FM|RF|TS

Graham, GSNWC

07754619701
rally2022@sdars.org.uk

11 June

ROCHDALE &DISTRICT AMATEUR
RADIO SOCIETY SUMMER RALLY: St
Vincent de Paul’s, Caldershaw Road, off
Edenfield Road (A680), Norden, Roch-
dale OL127QR. Doors will be opento

the public at 10.15am; disabled visitors
at10am.

Robert MONVQ

Tel: 0777 811 3333
mOnvq@outlook.com

12 June

MENDIPS MICRO RALLY:Farrington
Gurney Memorial Hall, Church Lane, Far-
rington Gurney, Somerset, BS39 6TY.
Open 9.30am (traders 7:30am). En-
trance £3 (FP). Indoor & Field pitches.
Tables:inside £8 | outside £5.

Luke Kelly, 2EOVHV

Tel: 07870168 197
mendipsrally@hotmail.com

12 June

JUNCTION 28 RADIO RALLY (SNA-
DARC): Alfreton and District Amateur
Radio Club, South Normanton. Alfreton
Leisure Centre, DE557BD. Tables are
still£10,and admission s £3. Every-
thingisindoors with a meeting room,
bar, refreshments and a full Café onsite.
Opening at 10:15, traders will have ac-
cess from 08:00.

Alan Jones MOOLT

Tel: 01332679913
secretary@snadarc.com
www.snadarc.com

18 June

BANGOR&DISTRICT ARS 53RD RAL-
LY : Ballygilbert Presbyterian Church,
376 Belfast Road, Ballyrobert, Bangor
BT19 1UH. Doorsopenat11.30am.
Andrew, MIOOBR,

Tel: 07980 846 272

19 June

EAST SUFFOLKWIRELESS REVIVAL
(IPSWICH RALLY): Kirton Recreation
Ground, Back Road, Kirton IP10 0PW
(justoffthe A14). Doors openat9.30am
andthe entry fee forvisitorsis £2. Trade
tables arefromaf10.BB|CBS|CR|FP|
RSGB|SIG | TS| GBA4SWRHF station.
Kevin GBMXV

Tel: 07710 046 846

www.eswr.org.uk

24-26 June
HAMRADIO FRIEDRICHSHAFEN:
Messe Friedrichshafen, Neue Messe

1,88046 Friedrichshafen. Exhibitors
&visitors from 52 countries . (FM| L |
TS). Plus, meetings, socialising, and so
muchmore.
www.hamradio-friedrichshafen.de
https://tinyurl.com/ycnxskle

25 June

GI-QRP CONVENTION: Tandragee Golf
Club, 11 Markethill Road, Tandragee,
Craigavon BT62 2ER. Doors are open at
9am; the presentations startat 10am.
The Convention is being held in associa-
tionwiththe GQRP Club. BA|CR|FP|D]|
L|LB|RF|SIG|TS.

Philip MIOMSO

Tel: 078 4902 5760
r8.giqrp@gmail.com

26 June

NEWBURY RADIO RALLY: The New-
bury Rallyis now back. It will take place
at Newbury Showground, Priors Court
Road, Hermitage, Thatcham, Berks.
RG189QZ (Nextto J13 of theM4). The
isorganised and run by the Newbury
And District Amateur Radio Society (NA-
DARS) and attracts visitors from all over
the country.
https://www.nadars.org.uk/rally.asp
http:/www.nadars.org.uk

1July

DADARS SPECIALEVENT: Durham
and District Amateur Radio Society is
privileged to be participating as one of
the bonus stationsin this popular event.
The NoV special callsign GB13COL has
beenissued and will run from the club
station from 1st July 1300 UTCto 8th
July 0400 UTC. The focus of the event
will be the HF bands, including VHF, UHF
and Satellite, for QS0s using SSB, CW,
FM, and various digital modes.
www.13colonies.us
g0vif@yahoo.co.uk

3July

BARFORD NORFOLKARCRADIO
RALLY
www.norfolkamateurradio.org

3 July
CORNISHRAC RALLY: Penair School,
St Clement, Truro, Cornwall TRT1TN.

Doors open at 10am. Admissionis £2.
BB|CR|DTS|Local Club Stands.

Ken Tarry GOFIC

Tel: 01209 821073
pendennis38@btinternet.com
www.gx4crc.com

9 July

HOUGHTONRADIO CLUB FREE RA-
DIO RALLY: The Dubmire Royal British
Legion Club, Britannia Terrace, Fence-
houses DH4 6LJ. Doors are open from
10amto 3pm. Opento trade, clubs and
private sellers/exhibitors buttable
spaceis limited.

No charge fortables. Free entry. Dona-
tions welcome to the Royal British Le-
gion Club. CF|LB[11am]

Amanda M6LXK

Tel: 07787 155 745.
westona84@gmail.com

17 July

MCMICHAEL AMATEURRADIO
RALLY & CARBOOT SALE :Begins
at09:30am, with car boot setup from
8:30am. The location is Reading Rugby
Club, Sonning Lane (B4446) - just off
the A4 at Sonning, east of Reading, Berk-
shire. Postcode: RG4 6ST, NGRSU 753
747. Admission: £3 per person.
Carboot sale: £10 per pitch, no booking
required. Sorry butnodogs are allowed,
except for assistance dogs (site rule)
CBS|FP|SIG.
https:/memichaelrally.org.uk
rally@radarc.org

traders@radarc.org

24 July

FINNINGLEY ARS RALLY: Car-boot
stylerally. Food bar. Near J2 M180,
Doncaster.

www.g0ghk.com

31 July

WILTSHIRE RADIO RALLY, ELEC-
TRONICS FAIR & CARBOOT: Kington
Langley Village Hall and Playing Field,
Kington Langley, Wiltshire SN15 5NJ.
9amto 3pm. Admission free.

Traders Welcome.

Brian, G6HUI
rally@chippenhamradio.club
https://wiltshirespc.org/wp/g3vre/rally

BB Bring-and-Buy CBS Car Boot Sale CR Catering /Refreshments D Disabled visitors FP Free Parking L Lectures RF Raffle RSGB (RSGB) Book Stall RU/PW RU/ PWin attendance SIG Special-Interest Groups TI Talk-In (Channel) TS Trade
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VACANCY
RSGB RadCom Technical Editor

The RSGB is a membership organisation and represents radio amateurs in both the
UK and internationally. RadCom is the Society’s journal, which is one of the most
respected amateur radio publications in the world.

Reporting to the Managing Editor, you will:
* Commission articles and liaise with authors on their articles
* Work closely with the expert volunteers on the RSGB Technical Forum
 Sub-edit copy sent in by contributors and regular columnists
* Help to guide the content of RadCom Basics and RadCom Plus supplements
* Be part of the team that puts together GB2RS
* Answer Member queries on technical and licensing matters
* Help develop the entire co-ordinated RadCom portfolio, including new media opportunities

You must be positive, enthusiastic about technology and have an excellent command of English,
a good eye for detail and be able to work to exacting standards, often under pressure. A wide
range of radio and electronic knowledge is required, including amateur radio.

This staff position is based at RSGB headquarters near Bedford, although an element of working
from home could be discussed. The salary is negotiable depending upon relevant qualifications
and experience. Please see www.rsgb.org for more information.

For an informal chat about the role, contact the RadCom Editor via radcom@rsgb.org.uk
but please send CVs and expressions of interest to the RSGB General Manager via

gm.dept@rsgb.org.uk
Bowood

HAM RAD'O Electronics

International Unit 10| Boythorpe Business Park | Dock Walk | Chesterfield | S40 2QR

Amateur Radie Exhibitien 01246 200 222

sales@bowood-electronics.co.uk
www.bowood-electronics.co.uk

PASSIVE COMPONENTS | SEMICONDUCTORS
OPTO | PCB MATERIALS | ENCLOSURES| ETC

to our newsletter

Reunien £
with friends! RADIOLENTHUSIAST

PRACTICAL WIRELESS MAGAZINE

Read more radio news and reviews at www.radioenthusiast.co.uk/news
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Doing it by Design

Eric Edwards GW8LJJ
ericgw8ljj@outlook.com

his is a fun to build and use, very sensitive
T receiver for the serious builder. Itis a

regenerative receiver that uses a different
method to create the regeneration of the received
input signal compared with what is normally
used. It uses commonly available transistors,
and is a complete receiver with all the parts from
the antenna preamplifier to the loudspeaker (LS)
audio amplifier fitted on a single PCB.

The Circuit

The circuit is shown in Fig. 1. All the controls are
fitted on a custom-made PCB to avoid any ‘flying’
leads that can cause instability and frequency
variations. It is intended to operate from a
regulated 12V power supply with about 500mA
current capability as the circuit consumes an
average of around 200mA, but more than 300mA
with strong signals and the volume turned up if
you want the neighbours to listen as well! The
voltage can be a little below or above 12V, and the
shack 13.8V will be suitable but preferably with
current limiting set to a maximum of 500mA. This
project has the same type of transistors for the
antenna pre-amp, oscillator tuning and the two
audio preamplifier stages. In most designs of
this type it is usual to see ‘BF’ series (low signal
RF type) transistors used in the RF stages, but as
the 2N3904 transistors are capable of operating
to well over 200MHz they are well suited for this
project and are readily available at low cost.

TheFrontEnd

The front end is where the antenna is connected
to a2N3904 transistor used in grounded base
configuration. The term grounded base refers

to the base at ground to RF signals because of
the 10nF capacitor connected between the base
and ground but the 18kQ resistor provides a DC
bias voltage for the base to allowitto be ata
higher potential than the emitter for the transistor
to overcome the barrier voltage to permit full
conduction. The base is common to the input
and output, described as being in common

base configuration. This provides a low input
impedance so that a 50Q antenna can be used

as well as a long-wire antenna. The output at the
collector is high impedance, along with signal
voltage gain, and is connected to the primary of a
TOKO (KANK) type transformer ‘L1". These are no
longer manufactured but equivalents are readily
available and the type used is the equivalent

to a TOKO KANK3333. See ref section. The
secondary, L2, is part of the oscillator circuit.

TheMainTuning

This circuit uses a Clapp oscillator and the
frequency is determined by the tuned circuit,
L2, a polyvaricon variable capacitor, Fig. 2, and

A 2N3904 Regenerative
Receiver for 80m

Eric Edwards GW8L]J]J describes a novel but easy to build
regenerative receiver for the 80m band.

the two 33pF capacitors along with the 470pF
capacitor fitted between the base and emitter of
TR2, and its emitter capacitor (1nF), connected
to ground. If you were to change the transformer
(coils L1 and L2) to cover another band, the
capacitors at the base and emitter of TR2 may
also need a change of value as these are selected
in this project for the 80m (3.5MHz to 3.8MHz)
band. The 33pF capacitor connected from the
bottom of L2 to ground is the main frequency
tuning and can be referred to as the band set. The
polyvaricon along with the series connected 33pF
is the bandspread control and allows fine tuning
for the bandset. This combination provides a
bandspread of approximately 400kHz, which is
ideal for the 80m band.

Fig. 3 shows the polyvaricon fitted on the PCB
under test, along with all the other controls. This
prevents stray capacitances and inductances
that can cause instability in the audio and tuning
stages.

ThePolyvaricon

The Polyvaricon is a variable capacitor that
replaces the large metal types. The one used in
this project is fitted with a 20:1 reduction drive
(10 full turns of the control). The body, made
from aluminium, has three fixing tapped holes,
one on the front for fixing to a panel, and two on
the bottom of the body, allowing it to be fixed
directly to the PCB. The shaft is 13mm length x
6mm (1/4in) diameter that a control knob can
be fitted to. The capacitors are 60pF and 140pF

with trimmers fitted for fine adjustments. The
adjustment of the capacitance is inreverseto a
normal variable type of tuning capacitor because
of the reduction drive and its gearing mechanism.
When the tuning is fully clockwise the
capacitance is at its lowest as the vanes are fully
open, and when turned anticlockwise the vanes
are fully meshed and the capacitance is at its
largest. The lowest frequency (3.00MHz) at the
receiver will be when the tuning is fully clockwise.
Turning the tuning control anticlockwise will
increase the frequency of the receiver’s oscillator
stage. This unit is included in my picking list.

RegeneratingIt
In most other regenerative receivers, the
regeneration is created by taking a sample of the
signal at the output of the oscillator and sending
it back to the input where it is amplified again.
This process being repeated until the required
amount of feedback makes the circuit oscillate
due to the positive signal being sent back in
phase, similar to the howling from an amplifier
when a microphone is too close toit. It is only
required for the circuit to just oscillate to enable
a sample ‘carrier’ for the CW or SSB signal that
beats with it. This sampling level can also be
used for AM signals by adjusting the level to just
before it oscillates. This acts as a gain control
similar to adjusting an RF or IF gain control in a
conventional receiver.

The method used in this receiver is not
by sampling the signal from the tuning coil
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Doing it by Design

Fig. 1: Circuit diagram. Fig. 2: The polyvaricon
capacitor. Fig. 3: The polyvaricon fitted to the
circuit under test. Fig. 4: The PCB (not to scale).
Fig. 5: Layout of the author’s prototype.

and feeding back, but is by increasing the
amplification of the oscillator circuit (TR2). This
transistor is connected as a Clapp oscillator and
depending on the level of amplification it will

oscillate when used with CW or SSB, or behave as

an amplifier when receiving AM stations before
it oscillates. This is governed by the 470Q linear
potentiometer. The best setting to receive CW
and SSBiis to set the level so that the circuit ‘just’
oscillates. It can then be slightly adjusted either
side for best resolution of the received signal.
There are two 1N4148 diodes connected at the
junction of the regeneration control and the
10kQ resistor connected to the positive voltage.
These diodes provide 1.4V (2 x 0.7V) approx, to
provide regulation for the regeneration voltage.
Without this voltage stabilisation, the sampling
range would be different for different power
supply voltages, for example if the input power
supply was changed from 12V to 13.8V. Using
the diodes to stabilise the regeneration voltage
allows either a dedicated 12V power supply, or a
shack 13.8V power supply to be used.

Pre-AudioStages

There are two audio stages (TR3 and TR4) in
this design so as to have sufficient drive signal
voltage for the main audio amplifier, the LM386.
The first one is connected from the collector of
the oscillator TR2, via a 1pF capacitor to TR3,
which is selected for the audio frequencies.
There is a 47nF (bypass) capacitor connected
from the collector to ground, which helps to
remove any RF content by passing it to ground.
The output of TR3 is connected to a second
audio amplifier stage TR4, which has its gain
set to a lower level than the first stage by the
base bias resistors, 120kQ and 33kQ (potential
divider). The level is set to that required by the
main audio amplifier circuit, using an LM386

The OutputCircuit

The output circuit uses an LM386 and the 10uF
electrolytic capacitor connected from pin 1to
pin 8 sets the gain at times ten (x10) while the

3

22yF electrolytic capacitor connected from pin
7 to ground is a bypass capacitor that reduces
HF (High Frequency) noise. The output at pin
5is connected to the speaker socket on the
PCB via a 100pF electrolytic capacitor. There

is a ‘Zobel Network’, a 47nF and a 10Q resistor,
also connected from the output, pin 5, to ground
and this helps also to prevent instability. The
output will drive a fairly wide range of speaker
impedances, and an 8Q will be suitable.

ThePCB

The PCB is shown at Fig. 4 and is a single-
sided FR4 type. The tracks are surrounded

with a ground plane to keep it all stable and no
low frequency (hum) was noticed in the final
project. The controls, along with the polyvaricon,
are fitted onto the PCB and no surface mount
components are used. Care must be taken when
soldering on the PCB because the ground plane
is close to the tracks and there is no solder-
resist on the board. Average soldering skills are
all that is necessary for populating this PCB.
There are two holes at the rear of the PCB that
can be used as extra support as shown on my
prototype, Fig. 5. The controls are secured on
an aluminium front panel. The polyvaricon (see
Fig. 2) is a dual capacitor type with a common
connection connected to ground, which is also
the body of the drive unit. Only the smaller
capacitance value (60pF) is used in this project.

UsingIt
As with any regenerative receiver, a little practice
is needed in adjusting the controls to obtain
good quality resolution of the received signals
until it becomes second nature. Before applying
the power supply, turn the RF gain, regen
and volume controls anticlockwise. Connect
a speaker and then apply power. If a signal
generator is available, connect the output, either
CW or AM at a low level (-20dB for example),
directly from the output of the generator to the
antenna socket of the receiver. Adjust the iron
dust core of the coil (TOKO transformer) three
full turns from the top with a non-metal trimming
tool. A nylon knitting needle will do for this with
the point filed to a blade. Turn the polyvaricon
spindle fully clockwise and adjust the signal
generator frequency to 3MHz. Turn the regen
to about half-way and the same for the volume
control. With the generator settings there should
be a signal heard on the regen at approximately
3MHz. If no signal is heard, adjust the signal
generator signal slowly above and below 3MHz
until a signal is heard in the receiver. If the signal
is below or above 3MHz, slowly adjust the signal
generator to bring it to 3MHz and ‘follow’ the
tuning with the adjustment of the receiver's coil.
With the suggested regen settings, adjust the
core very slightly until a signal is heard at 3SMHz.
Once set up at this end of the tuning, set the
polyvaricon fully anticlockwise, adjust the signal
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Doing it by Design

2N3804

2N3904

2N3904

2N3904

PolyVaricon

.

RF Gain

kTN

generator to 3.80MHz and check that a signal is
received. It may be necessary to adjust the regen
control to resolve this. If no signal is received,
adjust the signal generator frequency until a
signal is heard and it may be nearer 3.9MHz.
Check both ends of the tuning to set it to be
within the 80m band. There will probably be
some overshoot on both sides, which makes no
difference to the performance.

If no signal generator is available, tune to a
station on the 80m band on the shack receiver
and then locate it on the regen. Tune the shack
receiver across the 80m band and log the
stations on the regen to calibrate it. It will be
necessary to swap the antennas from the shack
receiver to the regen for this setting up. Once the
band has been set up, connect an antenna, if not
already connected, with either a dipole resonant
at 80m or with an ATU or even a long-wire will be
suitable. Set the RF antenna to fully clockwise to
start with and the volume control about halfway.
Adjust the regen control until a rushing sound is
just heard, and this will provide some receiver
gain.

When a signal is heard, adjust the regen for
best resolution. The RF attenuator may need
turning down as well. If the station is AM, reduce
the regen control setting until the oscillation

Main Tune

MR

REGEN

ATOLN

stops, and it will operate as a gain control when
operated from a low level to a point just before
the circuit oscillates. If the station received

is CW or SSB, advance the regen control until

the receiver just oscillates and set for the best
resolution, which is probably at the point of

just oscillating whereas increasing the control
further may reduce the sensitivity of the received
signal. The frequency may also need adjusting
in conjunction with the regen for best resolution.
The RF attenuator should be used as the main
gain control with the volume control setto a
comfortable level for listening and using the RF
attenuator control for the received signal gain.
This is common practice with SSB operators to
use the RF attenuator as the main gain control
and leave the volume set, as this reduces the off-
air noise (QRN). When familiarity is gained with
this type of receiver it will provide good quality
AM signals along with CW and SSB resolution.

IsThereaKit?

As usual, | supply a picking list on receipt of an
email which lists all the parts that | can supply.

I can also supply a large copy (A4) of the
circuit diagram and the PCB layout. | can answer
any questions that you may have before and
during construction via my email address.

Volume

04 LOG

Parts List

Part Value Qty
Resistor, Carbon or Metal Film...... v 27K0, 0.25W.......1
Resistor, Carbon or Metal Film. 18kQ, 0.25W......1
Resistor, Carbon or Metal Film. .100k0, 0.25W.....1
Resistor, Carbon or Metal Film...... ATk, 02502
Resistor, Carbon or Metal Film...... 100, 0.25W.......... 3
Resistor, Carbon or Metal Film...... 10k0, 0.25W........3
Resistor, Carbon or Metal Film...... 8200,0.25W........1
Resistor, Carbon or Metal Film. . 1kQ, 0.25W.
Resistor, Carbon or Metal Film...... 33k0,0.25W.........2
Resistor, Carbon or Metal Film...... 4700,0.25W.......1
Resistor, Carbon or Metal Film...... 120k0, 0.25W......1
Resistor, Carbon or Metal Film o 3.3K0, 0.25W.....1
Resistor, Carbon or Metal Film. .1000,0.25W.......1
Resistor, Carbon or Metal Film.
Potentiometer ..o

4700LIN.....

Potentiometer (multitum preferred)...
Potentiometer ... 10kQ LOG........... 1
Capacitor, Disc Ceramic 100nF 7
Capacitor, Disc Ceramic 10nF 2
Capacitor, Disc Ceramic (NPO) or Polystyrene . 33pF............c..... 2
Capacitor, Disc Ceramic nF 1
Capacitor, Disc Ceramic A7nF. 2
Capacitor, Disc Ceramic (NPO) or Polystyrene.... 470pF................ 1
Capacitor, Electrolytic 25V 104F 4
Capacitor, Electrolytic 25V TuF 1
Capacitor, Electrolytic 25V 100pF 3
Capacitor, Electrolytic 25V 24F 1
Transistor. 2N3904 4
Integrated Circuit LM386 1
Diodes 1N4148 2
Tuning capacitor POIYVarcon ..........cc..eeeeee. 18pF to 78pF .......1
with geared drive

Transformer TOKO TYPE KANK3333................. ASUL e 1
PCB single sided FR4 type 1
Supplied by GW8LJJ
PCB pins for connections to parts off the PCB............................. Set

References

+ Radio Communications Handbook, 14th

Edition.

* The Art of Electronics.

+ 2N3904 datasheet.

+ LM386 datasheet.

+ TOKO Coils: The equivalent is 45ulL and is on
my ‘picking list'".

« Polyvaricon: it is on my picking list.
* Proof Reading: Ray Koster G7BHQ PW
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Kits & Modules

Geoff Theasby G8BMI
geofftheasby@gmail.com

he first suggestion describes a simple, re-
sistive SWR meter, which is not frequency
conscious, in that no tuned lines or pickup

good up to 30MHz. This was described by G3RO0
and G4WIF, and originally appeared in the G-QRP
Club magazine Sprat. A sensitive meter is not re-
quired, I tried several up to TmA full scale deflec-
tion.

The circuit was first built ‘in mid-air’ to prove my
construction and component values, Fig. 1, then
rebuilt on 0.15in Veroboard, Fig. 2. It works like
acharm!

www.gqrp.com/resistive_swr_bridge.pdf

The second returns to the original theme of

ule, Fig. 3, available from the usual suspects for

ing - Ed). This also is good up to 30MHz. It is very
similar to the W3DIZ kit from Kitsandparts.com.
Connect a QRP transmitter and dummy load, and
adjust R3 for full scale deflection. Then reverse
the connections and set R4 for full scale deflec-
tion. Job done!

MyMorse Keys

As readers will probably guess from my callsign,
I have not seriously used the Morse code in my
amateur radio life. Since knowledge of the code
was dropped from the licence, | have used it on
the air occasionally.

loops need to be fabricated or etched, but which is

these occasional articles, being a ready-built mod-

about £7 (£7.79 from Banggood at the time of writ-

More from Geoff

Geoff Theasby G8BMI starts with two simple SWR meters
and then goes on to describe his collection of Morse keys.

Mention at my local club, SDWS, of homebrew
keys spawned an idea, and | now have a handful of
keys, homebrew, ex-government and commercial,
none of them costing more than £10. | thought |
would introduce them:

The first photo, Fig. 4, shows a soldering
exercise, good fun to make and with a purpose
too.

The next photo, Fig. 5, shows a homebrew
key made from a scrap of plastic conduit, a
microswitch and pivoted on the drill used to make
it. No weights or springs but pivoted off-centre for
areturn action. Tmm steel base used for mass.

Keys are normally heavy so they don't skate

about the table in use. This one, Fig. 6, is

held down on its non-slip feet by the mass of
the operator’s hand. It uses the flexibility of
Plastikard, beefed up as required by bolting two
or three thicknesses together for its ‘sideswiper’
action.

Fig. 7 is an ex-government key, and the nicest
to use. Fig. 8 is a Hi Mound key, rebuilt from a
scrapper, using a small wooden doorknob painted
black. Fig. 9is ahomebrew compact key froma
rally, not made by me.

I like a skirted key, | know that skirts were origi-
nally to shield the operator from the high voltages
of spark transmitters, but | think a key looks in-
complete without one. Some of the above skirts
were found in my junk box, handles from kitchen
cupboard knobs. All the above are fitted with non-
slip rubber feet. PW

Fig. 1: The breadboard SWR meter.

Fig. 2: The completed project.

Fig. 3: Kit-built SWR meter.

Fig. 4: Soldering exercise. Fig. 5: Homebrew key.
Fig. 6: Homebrew sideswiper key.

Fig. 7: Wartime, ex-government key.

Fig. 8: Rebuilt hi-mound key.

Fig. 9: Homebrew compact key.

Sign up to our FREE email newsletter at www.radioenthusiast.co.uk
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Steve Macdonald G4AQB
practicalwireless@warnersgroup.co.uk

ver the last few years | have enjoyed
Orenovating old communication receivers.

There has been quite a lot of information
recently in PIW about Eddystone Receivers and |
have renovated several of my own. Not long ago |
acquired an Eddystone EB35 receiver, Fig. 1. This
is a broadcast receiver meant for the domestic
radio market rather than a communication
receiver.

One big difference between the two types being
that broadcast receivers are for receiving AM or
FM transmissions and communications receivers
for AM, CW and SSB. Older communications
receivers were fitted with a ‘Beat Frequency
Oscillator’ or BFO, which is used to resolve CW
and later, SSB transmissions. Broadcast receivers
such as the EB35 do not have a BFO fitted, making
it difficult to listen to CW or SSB stations on the
amateur bands.

The Eddystone EB35 covers all the Short Wave
and Amateur Bands up to 15m, all it needs is
a BFO! There are many other older receivers
and radios with the same problem, Eddystone
produced other models meant for the broadcast or
marine use.

WhatisaBF0?

A Beat Frequency Oscillator is a circuit that
oscillates at the same frequency as the IF
frequency of the receiver or radio. Most broadcast
receivers use an IF frequency of around 465Khz.
The sinusoidal output of the BFO is injected into

A Simple BFO to use with
an old Broadcast Receiver

Steve Macdonald G4AQB describes a handy project for
enabling CW or SSB reception on an old broadcast receiver.

the IF circuit, which produces a heterodyne or
‘beat’ with the incoming IF signal. This is then
heard as an audio tone on CW signals. With SSB
signals the injected BFO signal is used to replace
the missing carrier and is then resolved by the
AM detector in the receiver making SSB signals
audible.

Communications receivers with a BFO fitted
do exactly the same, but the IF frequency may be
different. Some receivers use 1.6MHz or even
85kHz for the final IF frequency. The BFO has to
be tuned accordingly.

Regenerative receivers do not need a BFO to
resolve CW or SSB because the regen control can
be advanced until oscillation takes place and
produces a heterodyne similar to that of a BFO.

My very first receiver was a kit called a ‘Roamer
7' bought in 1969, which was a regenerator
receiver. The volume control doubled as a regen
control and with some practice | could listen to
SSB stations on 160m and 80m.

MakingaBF0

There are many circuits available for BFOs on
the internet. Some are quite complex. | was

looking for a very simple circuit that can be easily
adapted. This one uses very few components and
is easy to build.

| decided to build the BFO in a separate box
powered by a 9V battery. This would sit nicely on
top of the Eddystone EB35 and could also be used
for other broadcast receivers with a similar IF
frequency if required.

The BFO circuit consists of a single transistor
and suitable coil. The coil is not critical and any
Toko RF type coil tuned to the frequency required,
in this case 465kHz, will work fine. At one time
465kHz IF coils were in abundance, but today they
are quite difficult to find. | used a Toko coil tuned
to medium wave and added a capacitor of 1200pF
across the coil to move the frequency down to
465kHz, Fig. 2.

The circuit was built on a small printed circuit
board, but it could easily be built as a ‘dead bug’
oron Veroboard. There are two options available
for the circuit for tuning the BFO.

The first is to have a small variable capacitor
on the front and the second is to have two
switchable preset trimmers tuned for USB and
LSB with a single switch on the front. | decided

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

Parts List

R1 1500

R2 1kQ

R3 ™MQ

C1 See Text

C2 22pF

C3 100pF

C4/5 30pF Trimmer

C6 47nF

7/ 100nF

D1 7.5V Zener

Q1 BC548, BC108 or similar
Coil Toko type (see text)

Phono socket (output)
SPST and SPDT miniature switches.

on the latter option. Simply remove the switch
and replace the two trimmers C4 and C5 with
a variable capacitor of around 40pF to make
tuning continuous, Fig. 3.

Testingthe BFO

First, the BFO frequency will be determined by
the choice of coil. If you are using a 465kHz IF
coil, then C1 will be around 100pF (which may
already be fitted in the coil). If you are using a
coil meant for a higher frequency, then C1 will be
a higher value to tune the coil down to 465kHz.
This may need a bit of experimentation.

Remember that a larger value of C1 will
be necessary depending on the how much
higher the coil is originally tuned. Suitable
Toko type coils are available from Spectrum
Communications.

To test the circuit you will need to measure the
output frequency using a frequency counter or
oscilloscope, Fig. 4. Set the core of the coil and
each of the trimmer capacitors to half way.

Check the output frequency on the end of C3.
If it is too high, then increase the value of C1 to
bring it as near as possible to the IF frequency.
Fine tune by carefully adjusting the core of the
coil with a plastic trimmer tool.

Testing on a receiver will involve injecting
the BFO signal into the IF of the receiver. This
is quite easy as all that is needed is to connect
a wire from the BFO output and hold it near to
the final IF amplifier. The BFO signal should be
heard on the loudspeaker. Tune the receiver to
an AM broadcast station and adjust the core of
the coil to obtain ‘zero beat' in the loudspeaker.

Next, tune to an SSB signal on one of the lower
HF amateur bands without the BFO switched
on. Once tuned in, switch on the BFO and adjust
trimmer C4 to resolve the LSB signal. Repeat
this with the other trimmer C5 to an SSB station
on one the upper HF amateur bands to resolve
the USB signal.

] ]
Rk R
o ! o ‘ c? (o]
ZEHER Ir
R ZS D1 -7 = v Batteny
— C6
[} 4]
Q1
&

Conclusion
The BFO is simple to make using very few
components. It seems to be quite stable with the
addition of a Zener diode. No physical connection
to the final IF of the receiver is required. All that is
required is to loop a wire in the vicinity of the final
IF circuit for a good pick-up.

The Eddystone EB35 works well with the

Fig. 1: The EB35 receiver (with external BFO).
Fig. 2: The circuit used.

Fig. 3: Construction of the add-on BFO.

Fig. 4: Checking it out on an oscilloscope.

external BFO making it possible to listen to SSB
and CW signals that could not be resolved before.
Many other short wave broadcast radios could
also benefit with the addition of an external BFO
similar to the one described. PW
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Specialist Dealers

Kit Suppliers Mid Glamorgan Norfolk
| Rl‘zothepllixEléltSt SANDPIPER
A wide rangelo;l:u:/ co:! f:lt I:lg:Qule;s Kits with a AERIAL W E B u Y
leaning towards CW enthusiasts and QRP Operators. T E C HNOL O GY

Wide Range of Morse Tutors, ATU’s, and much more!
Most items available Built or in Kit form
Supplier of the ‘FMT’ Morse tutor and the versatile
uCPO Practice Oscillator
(Reviewed in Sept Practical Wireless)
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. sandplperaerlals co. uk
e-mail: sal aerials.co.uk

& SELL

used amateur equipment!

Visit us at
www.hamradiomart.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

s

VINE|

lantennas

MED

LAM Communications Ltd.
5 Doncaster Road

Barnsley
South Yorkshire
S701TH
01226 361700
les@t dio-shop.co.uk
www.hamradio-shop.co.uk

002000

flamcomms

—

TechnoFix UK

We supply a variety of accessories
for amateur and professional
transceivers, including
Programming and CAT cables,
Linear switching cables,
RTL-SDR.com products,
Microphones
and much more!

For these and other great items go to
technofix.uk or
www.technofix.co.uk

Suffolk

Monthly communications tenders!
Ex Police Service
General comms company stock

Contact: 07788 498962

_

(" TOP PRICES PAID FOR ALL YOUR VALVES, )
TUBES, SEMI-CONDUCTORS AND ICS.

Langrex

Unit 4, Daux Road, Billingshurst, West Sussex RH14 95)
Tel: 01403 785600 Fax: 01403 785656

www.langrex.co.uk

4 SCAN HERE TO GO TO OUR WEBSITE
\_ 311S4IM ¥NO0 01 09 OL F¥IH NVIS

/\/\l

e e e

DF YL

Your guide to 178 tank
models, variants and
prototypes from

the global conflict.

‘{ourgulde!o 178 tank N
models, variants and
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Classified Adverts

Wanted

Repairs

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

Valves

VALVES AND ALLIED
COMPONENTS? For free stock list
and/or advice, Please contact me:
Geoffdavies337@Gmail.com
Telephone 01788 574774

REPAIRS TO RECEIVERS,
TRANSMITTERS ETC. New/old,
valve/transistor. Call 07903 023437
for details. www.kent-rigs.co.uk

DISCLAIMER Some of the products offered for sale in
advertisements in this magazine may have been obtained
from abroad or from unauthorised sources. Practical
Wireless advises readers contemplating mail order to en-
quire 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 respon-
sibility of readers to ascertain the legality or otherwise of
items offered for sale by advertisers in this magazine.

TO ADVERTISE IN BARGAIN BASEMENT

Contact Kristina Green Tel: 01778 392096 Email: kristina.green@warnersgroup.co.uk

Bargain Basement

Wanted

For Sale

OLD HALF INCH FERRITE RODS.
Must be half inch 12.7mm in diameter
and be six inches long or more will pay
good money for the old rods. Contact
Peter Tankard 0114 2316321 or Email:
peter.tankard@gmail.com SHEFFIELD

RADIO ALTIMETER Autolanding
Phase & Altitude Indicator Code.
SF/22AMR/MB/3 Either connection
information / circuit diagram, or would
buy complete instrument. As for Avro
Vulcan B.Mk2.

Godfrey G4GLM: (020) 8958 5113
cgmm2@btinternet.com

For Sale

HY-GAIN HAM IV rotator system.
Metered Control unit 220VAC, Bell Type
rotator, user manual. Photos available.
Fully operational, good condition.

Can be seen working indoors. Buyer
collection only. £225 ono.
Peterconway.ndb@talktalk.net

EAST SUSSEX

AVO MK4 VALVE TESTER Excellent
condition with working instructions and
books, buyer collects £500 ono.

Tel: 01353 663362

Bargain Basement
adverts cost £5.00

BY EMAIL Firstly email your advert's wording to kris-
tina.green@warnersgroup.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 con-
tact details and send it together with your payment of
£5 (subscribers can place their advert free of charge as
long as they provide their subs number or mailing label).
Cheques should be made payable to Warners Group
Publications plc, credit card payments also accepted.
Advertisements from traders or for equipment that it is
illegal to possess, use or which cannot be licensed in
the UK, will not be accepted. No responsibility will be
taken for errors and no correspondence will be entered
into on any decision taken on any of these conditions.
The Publishers of Practical Wireless also wish to point
out that it is the responsibility of the buyer to ascertain
the suitability of goods offered for purchase.

TO ADVERTISE IN PRACTICAL WIRELESS

Contact Kristina Green Telephone 01778 392096
kristina.green@warnersgroup.co.uk

69




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

What a Treat

Dear Don,

Well, what a treat this month’s (May 2022)

PW was. Something for almost everyone.
Microwave, millimetre wave and terahertz
antennas, a nostalgic trip down ‘The Panda Cub’
road, Valve Radio Repair, the machinations of
Jodrell Bank and last but not least, construction
projects. And of course, no ham magazine
would be complete without rig reviews. This
time, a D-STAR handheld but this one has got

a ‘waterfall' display. | wondered how long this
innovation would take to migrate from an HF rig
to something you can caress in your hand.

Yes, itis indeed the VOA 80th Anniversary as
commented on by Steve PJ4DX. And no real
surprise that this station is still operating. Like
Steve, who also stumbled across it, | discovered
this station when | began my very first tentative
steps onto the short-wave bands back in the late
1950s courtesy of an RCA AR88 (my late father
found it abandoned in a skip). However, a few
years later, | decided to stop listening to Voice of
America broadcasts. My father renamed it VOP

(Voice of Propaganda). | soon realised what he'd
meant. But perhaps | shouldn't single out VOA
because the BBC did much the same thing. Many
other commercial short-wave broadcasters
followed the same script too. And still do.

Lastly, I've also enjoyed reading about the
histrionics of PW. Compelling, even.
Ray Howes G4OWY/G6AUW
Weymouth

90 Years!

Dear Don,
The May edition is simply great! Talk about
nostalgia for my youth. Thanks for the delightful
list of the retailers. Bernie and Brenda, John
Wilson up at Lowes. David Tong and our
John Birkett....what an amazing collection of
characters and businesses they were.

And that Panda Cub...it was THE most
desirable piece of transmit gear. Was it not
on display at the Royal Hotel in Woburn Place
show....John Clarricoats ‘locomoting’ down the

aisle and sweeping us youngsters aside? Doesn't
the front panel look like a homebrew project
now?

Victor Brand G3JNB

Shefford, Beds.

...and Finally

Many readers will have spotted that PW was the
featured magazine in the BBC satirical news quiz
Have I Got News for You in early April (although
the quotes were not from the magazine!).
Anyway, lots of viewers will now know that PW is
still going strong after 90 years!

www.radloenthusiast.co,uk

Next Month

inthe

, PRACTICAL

OCTOBER 2021  THE UK'S NUMBER ONE AMATEUR RADIO MAGAZINE
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Tlu-eg HF transceivers from
the Xiegu range reviewed
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THE EDEN DSP CARD: Ron Taylor G4GXO describes a versatile and compact 16bit DSP ' : — i it
processor for radio projects. 1 ¢ o [GHT Fil

THE FACE BEHIND THE CALL: Meet Jim Lee G4AEH, radio amateur and professional
broadcaster.

VALVE & VINTAGE: Bernard Nock discusses the state of German UHF radio in 1936.

MICROWAVES PART 4: |an Dilworth G3WRT completes his look at microwave antennas
by discussing antenna modelling.

SDR AND THE PW PASTON: The latest instalments of these two constructional projects.
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eave us a review

If you have enjoyed this magazine then do the next thing to shouting it
from the rooftops and leave us a review instead! We all like to know when
something is good and if something has been rated highly by others.
Leave us a review to let others know what you think of Practical Wireless.




Battleof Britain

INCOLOUR—

Bgiul e ofBl'lta]ll “Praise whfzre due: This is tfle best

K ColouA—— magazine available which
I have read - I am very impressed.
I thoroughly enjoyed reading each chapter
and it was written in such an easy style.
It covered every aspect and I was
saddened when I reached the end.”

This 164-page special collector’s edition
commemorates the 80th Anniversary of
the momentous Battle of Britain, making
it the perfect gift for any aviation or Battle
of Britain enthusiast.

The Men : The Machines : The Battles : The Losses
Over 170 original photographs now in colour
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