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Editorial
Welcome to the Galway Radio
Club 2021 journal. Each year we
produce our Journal and send a copy
to Radio Clubs and Groups around
the country and share some of the
activities and interests that we
enjoy.
Like many Radio Clubs, Galway
has had to conduct its meetings via
an online platform. This has made it
possible to conduct the month to
month affairs of the club and kept us
together during lockdown.
Unfortunately, many of our
activities were curtailed, but we did
manage to fit in a trip to Inishbofin
this year. Seven made the trip for a
week. HF band conditions were not
fantastic but we still manged to
make a fair number of QSOs. As the
weather conditions were good, we
took full advantage of the situation
with walks around the island and
even a trip across to neighbouring
Inishark.
Observing the strictest COVID
restrictions, Scouts Jamboree went
ahead in the Petersburgh Activity
Centre, Clonbur. This was a 2 day
event with HF performing very well.
Conditions were good! DMR was on
hand if HF did not perform. Other
activities
included
Radio
Orienteering and Morse Code
Practice.
The first Radio Rally of the
year was hosted by the Limerick
Radio Club in November and, despite
Covid Restrictions, this was a great
opportunity
to
socialise
and
purchase a treasure or two. Sadly,
Raymond Long was not present on
this occasion. The supply of
accessories, connectors, leads was
sorely missed.
Finally we do read the IRTS
Radio news at 8pm Sundays, on DMR
TG 8, locally or TG 27255 if you are
calling in from outside of Galway.
Call-ins are always very welcome.
The Analog IRTS News is read at 9pm
via the Galway Repeater on 145.625
MHz. The Galway repeater does have
a wide coverage so if you can hear it
do call in sometime.
On Monday evenings, except
the first Monday of the month, we
hold a DMR net at 8pm ON TG 8, or
TG 27255, if outside of Galway,
where to main topics for discussion
centre around Digital Radio. Feel
free to join us.

www.galwayradio.com
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Galway Radio Club News
COVID-19 Crisis

Radio Rallies

Such a shame that we have
almost wasted a year and a half with
a lockdown situation followed by
many restrictions imposed on day to
day life. Our outdoor activities such as
the Maamturks and the Finney walk
were cancelled so there was little
opportunity to air the portable and
mobile equipment.
Some say that the level of
activity went up but that could be an
exaggeration. Mayo VHF Group ran
their lockdown net on 2 metres and
the Shannon Basin club ran their
regular nets on 160, 80 and 2 metres
both were well supported.
As this newsletter goes to
print, there is a level of uncertainty
that some additional restrictions will
be imposed as the number of cases
continues to rise. We do have the
booster vaccination to look forward to
and hopefully its effects will see the
numbers reducing down once again.

Probably the worst thing about
the Covid crisis was the fact that
there was no facility to run a Radio
Rally. Our pilgrimage to Dublin and
Northern Ireland Rallies did not
happen, the IRTS had no AGM/Rally
and neither did Limerick. A Rally is a
social event with an offshoot of
coming home laden with bits and
pieces of treasure the one could have
done without. The social aspect of the
rally is what It is really all about.
Limerick held a Rally in November this
year, although Raymond Long was
missing. The pockets were not bulging
with plugs and sockets and there was
no lengths of coax or twin feeder to be
got this year. Perhaps 2022 will
favour us better.

Repeaters and Gateways
Our repeater and gateway
system has been trouble free to date
and has been instrumental in
bringing activity to Galway on the 2
metre and 70cms bands. The
weather has been relatively good to
us and there has been no cause for
concern about antenna systems on
the high sites. For those who go
mobile, the facility to “roam” between
the DMR repeaters is a godsend. No
worries about changing frequency as
one moves out of the coverage area
of a repeater. THE APRS system went
QRT last year and there was no
interest in maintaining it but all was
not lost! It is possible to send APRS
signals via DMR and through the
repeaters or gateways. This has
worked very well for us. Perhaps in
the New year we may have a location
for the D-Star Repeater which was
kindly donated to us by the Northwest
Repeater Group from Northern
Ireland. The Repeater is up and
running although we are still in need
of a Laptop computer to complete the
project. 2022 will see some
additional hardware finding itself on
the hills to improve the network.

The DMR Challenge
This is an ongoing operation. It
can be picked up at any time or when
you feel like adding to it. The tasks
were simple but designed to get
operators trying out all of the facilities
on DMR and to operate outside of
Galway City. One thing that became
apparent is that Simplex operation on
DMR and, in fact, any digital mode,
allows greater distances to be worked
with superior reception. Unlike FM,
where the signal starts to hiss below
an S 9 and is very poor from an S 4
and less,
Digital signals will be
readable below S1 before they go into
something sounding like R2D2. There
is an opening for more
experimentation here.

Club Projects the best laid
plans of Mice and Men
A lot of enthusiasm but easily
forgotten due to lack of time. Two
members have the kit to make an
Allstar Node for which there is an
article written in this Journal
describing how to build a small low
powered 70cm Allstar node. We do
hope to place a 4 metre Allstar Node
on air soon but then how many have
4 metre equipment? Allstar does
boast better quality Audio that
Echolink and IRLP. It also has a
Galway Radio Club Journal - 2021

superior networking system. Perhaps
the build of a small Medium wave
receiver using the MK484 IC would be
a worthy project and maybe tuning it
to receive Top Band instead. It would
be possible to build a low powered AM
transm itt er for Top Band t o
complement the project. It might be
the start of something great in and
around Galway City.

Radio Conditions
This year certainly marked an
improvement in ionospheric
conditions . Sporadic E was excellent
from mid April until the latter end of
August. The HF bands have seen a
marked improvement this year also.
Strangely they were not the best while
were on Inishbofin Island but our
scouting operation in Petersburg saw
excellent HF band conditions. A
regular check of the Latest Chilton
Ionogram will give almost real time
measurements.
Mike, EI0CL, reports that 80
metres is working well into the USA,
Canada. Caribbean and as far west as
New Mexico and Texas as early as
23:00 with the first East Coast
offshore Islands coming in as early as
20:50. VK is often heard at 21:00 on
3790 KHz although easily heard, it is
generally hard to work through the
USA pileup. 14, 17, and 21 MHz are in
great shape in daylight hours. 21
tends to fade as daylight ends, 17
stays open into darkness and 14 is
open 24 hours. 12 and 10 metres
benefit from Sporadic E as does 6
metres. 60 metres is in good shape
and it is worth listening late into the
evening, listen on 6604 KHz for
Gander VOLMET and if heard it is a
good sign that the 60 metre band is
open. Quite late in the evenings it is
possible to work into the States and
Canada. as it moves into the early
hours of the morning listen out for S.
Africa, and S. America. Europe, of
course, is generally easy to work after
darkness.

Special Thanks
Special thanks to all who contributed
material for this newsletter and we
wish all our readers a Happy
Christmas and a better New Year.
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The Magnetometer Network of
Ireland
The Magnetometer Network of
Ireland (MagIE) is a network of Irish
geomagnetic observatories, founded
in 2012 by the Dublin Institute for
Advanced Studies and Trinity College
School of Physics, to complement Met
Eireann’s existing Valentia
observatory. The goal of the network is
to improve our understanding of
geomagnetic storms and subsurface
current systems in Ireland. The
network currently consists of
magnetometer observatories in
Armagh, Dunsink, and Valentia. The
magnetometers at each site measure
the magnetic field strength of the
Earth. Rapid variations in geomagnetic
field strength can be used to identify
the presence of geomagnetic storms.
Each site calculates geomagnetic and
geoelectric (where possible) field
strengths via the third generation Long
-period Magneto telluric Instrument
(LEM-417M). Each instrument is
composed of a fluxgate
magnetometer, a set of electrodes, a
recording unit, and a GPS unit for
timestamping.
Using the readings from the
LEMI-417M instruments, the K-indices
can be calculated to measure local
disturbances in Earth’s Magnetic Field
strength. Large K-values indicate that
the northern lights (aurora borealis)
have a high probability of being visible
from Ireland. The K-indices are
calculat ed us ing t he Finnis h
Meteorological Method.

Origin of the Distress Signal SOS
About a century ago, when
wireless radiotelegraph devices first
appeared on ships, sailors in peril
needed a way to attract attention,
indicate distress, and appeal for
assistance — a distinct signal that
could be transmitted loudly and rapidly
without being confused with other
messages. Initially, several groups and
governments used their own “inhouse” distress signals to
communicate. As per the International
Code of Signals, the U.S. Navy
employed “NC” as a marine distress
flag signal.
The Marconi Company used
“CQD”, and it provided its telegraph
equipment and telegraph operators to

various vessels. To ensure that all
German operators followed the
“German Regulations for Control of
Spark Telegraphy” in 1905, they were
required to use “… - - - … Having so
many different distress signals could
be perilous if not handled properly. In
other words, it meant that if a ship
was in distress in international waters,
rescuers would face a language
barrier even if they used International
Morse Code. A few countries decided
to meet to discuss international
regulations for radiot elegraph
communications because of this as
well as other difficulties.
In Berlin, 1906, delegates at
the International Wireless Telegraph
Convention worked to create a global
distress signal. At an earlier
conference, Italy proposed Marconi’s
“SSSDDD” (“SSSDDD”), but it was
rejected because it was considered
unwieldy. Meanwhile, Germany’s “…—
…” message was simple to send as
well as almost impossible to misread.
On July 1, 1908, it became the official
international distress signal for the
countries represented at the meeting.
When it came to “CQD,” the Marconi
Corporation was particularly emphatic.
Famously, the Marconi operators on
board the Titanic sent out a “CQD”
signal until another operator
suggested they try the new “SOS”
signal as well.

Laboratory Test model of “Sputnik
1 EMC/EMI, 1957
1:1 scale test model of the
satellite 'Sputnik-1', serial no. '0K61/004/1957', with built-in transmitter
(including modern 12-volt power
supply), polished stainless-steel
sphere, consisting of two threaded
hemispheres of approx. 23 in.
diameter with two pairs of antennae of
95 in. and 105 in. at an angle of 35
degrees to the axis, on stand with Oring, stand approx. 59 in. high, stand
and model together approx. 79 in.
high, accompanied by a Tesla Maj
620A radio receiver, manufactured in
Prague c. 1956, restored working
condition, including replacement of
the silver-zinc battery with a modern
alternative and a new metal casing for
the electronic transmitter.
Note: Built at the Experimental
Design Bureau-1 (OK?-1/OKB-1)
Galway Radio Club Journal - 2021

factory, also known as S.P. Korolev
Rocket and Space Corporation
Energia, Koroljow, Soviet Union, in
1957, shortly before the launch of
Sputnik-1.
An impressive artefact from the
dawn of the space age, of which few
models are known. - Provenance:
From the collection of Dr. Frank
Malina, USA/CSSR.

Digital Radio Operating Manual
Those interested in digital radio
can download a copy of the Digital
Radio Operating Manual from the
Galway Radio Club web page. This
manual is packed with information
about the various digital modes,
information about repeaters and
gateways, maps and lists of EI, GI and
UK talk Groups.

SSB Transceiver design with Only
Seven Transistors
Ryan Flowers W7RLF writes on
Hackaday about a simple 7 transistor
QRP SSB transceiver. When Pete
Juliano N6QW sat down to design a
sideband transceiver for the 20 Meter
(14 MHz) ham radio band, He
eschewed the popular circuits that
make up so many designs. He forged
ahead, building a novel design that he
calls Pete’s Simple Seven SSB
Transceiver, or PSSST for short. What
makes the PSSST so simple is not
only its construction, but the low
component count. The same circuit
using four 2N2222A’s is used on both
transmit and receive.

Ham Pi Amateur Radio Suite for
the Raspberry PI
The raspberry Pi is a computer
that just lends itself to Amateur Radio
and shack use. Basically it is small
and does not get in the way. With the
advent of the Pi 4 and its 8Gb of
memory, coupled with the fact that
once can buy an adaptor for a large
SSD Drive, one can actually have
quite a powerful Quad Core processor
and reasonably fast access. Ham Pi is
a new suite of programs for the
Raspberry Pi consisting of a collection
of over 100 Ham radio oriented
applications. Ham Clock is a very
impressive display with propagation
information, the time displayed of
course, and the grey line map in the
background. Download free of charge.
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WSPRing on the HF Bands

u

nlike normal amateur
radio
communication,
WSPR enables amateur radio
stations to participate in a world
-wide network of low power
beacons. It enables an amateur
radio transceiver to send and
receive the WSPR signals and
then upload the data to a realtime server where the results of
the signals sent and received
can be seen. In this way, WSPR
forms a rather different form of
amateur
radio
digital
communication mode where the
propagation paths that are open
can be seen.
A WSPR beacon has been set-up
by Lez, EI4GEB, to cover all the HF
bands plus 6m and 4m. This is a
Weak Signal Propagation Reporter
tool. The program is designed for
sending and receiving low-power
transmissions to test propagation
paths on the MF and HF bands. Power
is 200mw. Also, the beacon is remote
controlled for monitoring purposes as
per licencing conditions.
WSPR Desktop Transmitter is a
standalone WSPR transmitter with a
built in GPS module and external GPS
antenna. This transmitter was
designed and built by Harry
Zachrisson.
The WSPR Desktop Transmitter is
low power transmitter with Arduino
firmware that encodes WSPR packets
and transmits them using a Silicon
Labs Si5351 PLL. The output from the
PLL is a square wave that is amplified
by a 74AC244 Line driver IC and
matched to 50 ohm by a MiniCircuits
wide-band transformer.
The Reference clock for the PLL is
an Abracon ASTX-H11 TCXO oscillator
on 25MHz. The reference has a
2.5ppm stability specification that
ensures good frequency stabilization
when transmitting the narrow band
WSPR packets.
The signal exits the power amplifier
as a square wave and needs to be
filtered to remove overtones. This is
done by four switched low pass filters

Fig. 1

Map showing the reception of the EI4GEB WSPR Beacon

Fig. 2

Control Program by Harry Zachrisson

and an extra VHF suppression low pass
filter. This takes down the overtones
50dB or more compared to the carrier.
More information can be found on the
WSPRnet website where you can look at
the activity across the world on its
interactive map.
An interactive map may be found at
https://wsprnet.org/drupal/wsprnet/
spotquery
A website that is run by MOXDK has
a great map for up to the minute
Fig. 3 The ZachTek WSPR transmitter
propagation reporting on all bands.
http://wspr.aprsinfo.com/
WSPR is an excellent way of
determining the possible coverage of a
Lez Ferguson, EI4GEB
new antenna system if left running over
a period of time.
ei4geb01@gmail.com
Galway Radio Club Journal - 2021
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DX Commander Review
T
he
DX
Commander
Antenna is a reasonably
priced multiband antenna that
makes use of the original DX
Commander pole and included
everything you need to get up
and running down to the last
nut and bolt.

I bought the standard DX
Commander 3 years ago and I have
been using it ever since. It is
basically a nested vertical, with all
bands from 40m to 10m. When I
built it I only installed 2 elements,
40m and 20m. The 40m element
also makes a ¾ wave on 15 metres.
I was easy to build and the element
dimensions were spot on. I cut each
element once with the recommended
length and the VSWR is at most 1.5:1
on all bands.
All verticals need ground
radials and this was no exception. I
installed 4 groups of 5 x 5m length
radials and that seems to suffice. To
test the antenna, I took it on the road
with my camper van. 1st stop was a
camping site
in Donegal. We
installed the antenna and using a
MiniVNA Pro we took some readings.
The VSWR was all over the
place and we thought something was
wrong. After some head scratching
and double checking the antenna we
found that the ground radials were
not connected.

As soon as we connected the
radials the antenna sprung to life
with stations in Europe, Russia,
North America and South America
worked. The noise level was almost
zero and if we heard a station we
could work them.

The mechanics of the antenna
are very simple. It’s basically a 10m
length of a fibreglass fishing pole with
a ground plate and radiator plate.
There are 3 nylon spacer plates to
keep the radiating elements in place.
They are held with “Jubilee” hose
clips. After a day of testing and
several dozen contacts we hit the
road for County Mayo.
The antenna was easily
disassembled and packed
away. When we got to Mayo it
was really simple to erect it
again. We worked more DX and
was really surprised by the low
noise level and stations
worked. After a night in Mayo
we headed to the cottage in
Roscommon.
We decided to make it
permanent there and again it was
really easy to install. We replaced the
coax with Messi & Paloni Ultraflex 10
and buried it from the cottage to the
garden and installed the antenna.
Over the 3 or so years there we
worked stations from the States to
India, Australia and eastern Asia. We
used a Yaesu FT950 and a
Heatherlite Explorer 400 Watt amp.
We also used 5 watts QRP and 100
watts “Barefoot” We also tried FT8
using an Icom IC7300 and worked
the world.
The Antenna has withstood a
few storms and is still standing. We
have plans to add more elements for
17, 12, and 10 meters when Solar
Cycle 25 starts to take off.
The construction of the DX
Commander is solid and should give
Galway Radio Club Journal - 2021

many years of service. The plates are
made from Aluminium and after 3
years of use there are no signs of
corrosion. It can handle 400 watts of
power easily and depending on your
country I should handle 1KW.
It is well made and without the
need of an ATU it really is easy to
use. It’s great to be able to use an
antenna without having to tune it.

It is a resonant antenna. It
performs really well and has a low
angle of radiation which is great for
DX. We even heard the Sunday
morning 40 meter IRTS news and
heard stations from Dublin. I look
forward to heading to the cottage in
Roscommon before Christmas again
and work more DX. The secret to this
antenna is the radial system and 20
radials at 5 meters in length seems
to be the sweet spot.
The DX Commander is available
from Callum at www.m0mcx.co.uk
and I highly recommend it.

Michael Na bPiob, MI0HOZ
mick.conaghan@gmail.com
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The CW Ops CW Course
T
here are other clubs for
CW operators, each with
its attractions. CW Ops is very
different and stands out as a
unique
international
organisation
because
it
advances the “state of the art”
of operating across the full
spectrum of CW activities –
early introduction, rag chewing,
contesting, DXing, and awards
chasing .
What Makes A Good CW
Operator
In a recent discussion on our mailing
list, we debated the question of what
makes a good CW operator. Everyone
seemed to agree that Harv, K2PI had
the best answer:
Proficiency – Able to send and
receive the code with high accuracy
and consistency at their mastered
speed for an extended time without
fatigue.
Rhythm – Displays
a welldeveloped sense of the procedures,
timing, spacing, and formation of the
character elements which allows
them to accurately copy under
adverse conditions and to send highly
readable code, even without
automatic devices . Able to adapt
those elements to meet the band
conditions or needs of the receiving
operator.
Learning – Seeks to increase their
skill, through on-air practice, training,
and study.
Volunteers to help
advance the skills of other lessexperienced or new CW operators.
Behaviour – Is courteous, patient,
and understanding. Recognizes that
no one is born to CW, and that each of
us is practicing an acquired skill the
best way they know how. Upholds the
telegraphic standard of on-air
behaviour that is above reproach,
because they understand that they
are part of a special fraternity with a
long history of high standards.
Passion – Enjoys CW, regardless of
attained proficiency, because he or
she recognises that they are part of a
unique telegraphic tradition and

understand
that
amateur radio is
richer and more
interesting because
CW lives on through
them.
The CW Ops Club
run a morse code
class a few times a
year. They cater from
beginner
through
intermediate
to
advanced. I am
currently
in
the
Intermediate class
with 5 weeks out of 8 completed. I will
talk about the intermediate class as
that is the one I’m doing. It starts off
at 10 words per minute but with the
character speed at 20 wpm.
By the end of the course they want
you at 25 wpm. Each week the speed
increases and now as I enter week 6
its 18 wpm. The course is held using
Zoom meetings twice a week and they
expect you to practice at least 1 hour
per day but with the assignments and
practising it’s more like 3 hours a day.
You are encouraged to make CW
contacts on air every day and to enter
the Slow Speed Test at 20:00z on
Friday nights. The slow speed test has
a maximum speed to 20 wpm and is a
great way to be introduced to
contesting.
There are other CW Ops Mini tests
every Wednesday at 13:00 – 14:00z
and 19:00 – 20:00z, and every
Thursday at 03:00 – 04:00z and
(starting July 1st, 2021) 07:00 –
08:00z.
Now these tests are full on with
some speeds at 35 wpm or even
higher. The exchange is you name and
CW Ops membership number or your
DX entity or CWA if you’re a student.
Even though this contest is way above
my “pay grade” I manage to make 20
QSO’s or so in the hour and it makes
great practice.
The class consists of sending and
receiving. You will send a new PanGram (a sentence that contains all the
letters in the alphabet) and Morse
Code scales with is just a line of
letters or numbers. There are
assignments that need to be
completed for each class. These are
usually copying code from either a
short story or a QSO. The teacher will

then send some words at full speed
and as the weeks go on it increases
to 2, 3, 4, and 5 words and numbers.
There are also two pieces of CW
software that you need to practice
with. They are called Morserunner
and Rufzxp. Morserunner is a contest
simulator and is very real life. Rufzxp
will send you a callsign to decode. If
you get it right the speed increases
and if you get it wrong the speed
decreases. I’ve managed to decode
at 32 wpm although not consistently.
If you do apply for the course be
prepared to practice 2-3 hours a day
but you will be impressed at how fast
your speed increases. They expect
you to head copy, that is listen and
decode without writing it down. At
about 20 wpm it becomes impossible
to write down and keep up so head
copying is the way to go. You are also
encouraged to hear words and not
letters and start you off my learning
the 100 most popular words.
It is hard work but if you set a few
hours aside 6 days a week you will be
pleasantly surprised at how fast your
speed increases. I look forward to the
advanced course in a few weeks and
although
I’m finding it tough
although I am finding it really
rewarding and no longer write down
all my QSO’s, just the usual notes you
would make when using SSB. I
recommend this course and more
details can be found at https://
cwops.org/

https://cwops.org/

Michael Na bPiob, MI0HOZ
mick.conaghan@gmail.com
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Exploring the Radio Universe
I
-LOFAR is the Irish part of a
much bigger station in a
European-wide network of
state of the art radio
telescopes, used to observe the
Universe at low frequencies (10
-240 MHz). It has been award of
€1.4 million from Science
Foundation Ireland, the I-LOFAR
consortium have built cuttingedge astrophysics observing
facility in Birr Castle, Co. Offaly,
in the midlands of Ireland.
This facility connects Ireland to the
International LOFAR Telescope, which
is one of the most sophisticated and
advanced astrophysics research
projects in the world. The integration
of Irish astrophysics into such a largescale international astrophysics
research facility allows Irish
researchers in UCD and NUIG to
make ground-breaking advances in
numerous fields of physics and data
science and inspire young scientists
and engineers to pursue the
advancement of Irish astrophysics for
decades to come.

The Low Frequency Array (LOFAR)
is an international network of state-of
-the-art telescopes used to observe
the Universe in unprecedented detail
at low radio frequencies. LOFAR is
one of the largest astrophysics
projects in Europe, consisting of 12
international stations spread across
Germany, Poland, France, UK,
Sweden and Ireland, with additional
stations and a central hub in The
Netherlands, operated by the
Netherlands Institute for Radio
Astronomy (ASTRON). The network
uses state-of-the-art data processing
and storage systems as well as
sophisticated computing techniques
to combine the entire network into a

telescope with the effective size of the European continent.
I-LOFAR is the Irish addition to this network and the 12th international station
to be built in Europe. It allows Irish astrophysical research to be integrated into
one of the most sophisticated telescopes on the planet. The location of this Irish
station is in the centre of the country on the grounds of Birr Castle, Co. Offaly.
I-LOFAR is run by a consortium of Irish astrophysicists, computer engineers
and data scientists, representing Irish universities and institutes of technologies
from both the Republic of Ireland and Northern Ireland. The consortium is led by
Trinity College Dublin, with partners from University College Dublin, Dublin City
University, Athlone Institute of Technology, the National University of Ireland
Galway, University College Cork, the Dublin Institute for Advanced Studies and
Armagh Observatory.
This facility allows Irish researchers and students access to a facility involved
in some of the most ground-breaking and advanced research projects in modern
astronomy, including projects in big-bang cosmology, deep extragalactic surveys,
cosmic magnetism, cosmic rays, solar physics, and space weather. My son
Robert is using I-LOFAR to study pulsars from NUI Galway.
Pulsars are rotating neutron stars observed to have pulses of radiation at
very regular intervals that typically range from milliseconds to seconds. Pulsars
have very strong magnetic fields which funnel jets of particles out along the two
magnetic poles. These accelerated particles produce very powerful beams of
light.

Lez Ferguson, EI4GEB
ei4geb01@gmail.com
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My First Expedition - Inishbofin
I
nishbofin Island lies seven
miles off Galway’s Coast.
The island s approximately
5.7Km by 4Km with five
townlands,
West
Quarter,
Fawnmore, Middle Quarter,
Cloonmore
and
Knock.
Inishbofin has three official
looped walks of varying
difficulties and each offering
spectacular views of the
island’s Atlantic Scenery.

It was a beautiful Saturday
morning on 28-August as I got into my
car for a drive to Cleggan, County
Galway. I was going on my first Radio
Expedition with my friends from the
Galway Radio Experimenters Club to
InishBofin - catching the 10:30am
ferry.
I have been to InishBofin before
and have really enjoyed my stay, but
this was my first trip on any such
adventure and I will admit to not
knowing what to expect. I have read
reports of DXC Expeditions with radio
work 24x7 and while I was mentally
prepared, I had not done any physical
training for such endeavours!! This
was not the first time the club has
gone to InishBofin - in fact other than
2020 (thank you Covid-19), the club
has been going to InishBofin every
year for over 30 years - what a
tradition!!
I arrived and parked my car at
Cleggan in time to meet Gerry
(EI8EXB), Damian (EI2HG), Ciaran
(EI8IH), Aengus (EI4ABB), Tom
(EI3ER) and Steve (EI5DD). While it
was a lovely morning, I ate lightly as
sometimes the sea and I do not agree
- so some tea and toast with a nice
poached egg. Others tucked into “the
fry”!!
We got the ferry across to the
island, and the crossing was smooth
as glass - really nice to experience.
We landed, and got our own luggage
as well as the club equipment and
loaded Des's car along with a jeep
owned by Noel Schofield whose
house we were staying in. We were
staying in the “Windy Gables”, a
spacious 5 bedroomed house with a
great view of the bay and plenty of

The view from Emma’s
space at the front for our antenna.
After we got to the house,
allocated the bedrooms, unpacked
what food we brought, we did the first
thing any Irish group does when they
go abroad - they have a cup of tea. In
this case, we went to Emma’s which
was a 5 minute walk from the house
where we relaxed, had tea/coffee
with lovely scones and cake, enjoyed
the view and had a great chat with a
young gentleman called Simon
Chambers who knows the area very
well.
Back at the house, we met up with
Des (EI5GT) and Enda (EI2II) and we
spent the rest of the afternoon setting
up the Hex Beam Antenna as well as
an Analog and digital vertical VHF/
UHF Antenna. The antennas were
tested with the club's shiny new Rig
Expert Stick PRO. The rigs (ICOM IC756 PRO III for HF and an Anytone
578 UV for 2m/70cm Analog and a
Motorola DMR Radio for the VHF/UHF
Antennas) were connected, powered
up and tested and we could hear
chatter on the waves.

On Sunday, we were up and some
already out for a walk - again it was a
lovely day. A Windom antenna was
put up and connected to the IC-756
PRO III rig. We logged our first contact
at 12:30 UTC, listening to the ITS
News (EI-0-IRTS) on 3.650MHz SSB,
with our next 3 contacts coming in
within the next hour - 1 (IU-3-EIY) in
Italy and 2 (Dl-2-NBJ and DK1YP) in
Germany. After that, a break for lunch
(a big fry-up) and a walk.
In the evening, we made more
contacts starting around 20:00 UTC,
with my favourite at 22:58. This was
a quick contact on 14.233MHz USB
with Trinidad and Tobago - using a
9Y59IND Special Event Callsign to
Commemorate the 59th Anniversary
of Independence for Trinidad &
Tobago. This was my first contact on
the air using the club callsign (EJ-4GRC) - indeed my first contact
altogether and there was great
encouragement from my colleagues in
getting that contact. Whoohoo !!!
Ronan (EI8HJ), Des and Enda called
over again to hear what we had been

Evening Meal in Murray’s
Galway Radio Club Journal - 2021
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up to and again more tea/coffee
handed out!!!
Monday came, and Tom and I
went for a walk around parts of the
west side of the island. We identified
a potential house we could use as a
base station next year - although it
might need a little work.
As part of the walk, Tom was
telling me some of the stories over
the years, including a time a cow sat
on an antenna laid along the ground every time he transmitted, the cow
mooed. We also passed James
Coyne, the oldest man on the island,
who was enjoying the weather while
hand-turning the hay.
In the afternoon, we had a few
more contacts, my second contact of
the trip being to K1RX (USA).
Contacts were also made to Dermot
(EI-2-GT in Limerick), PH-9-HB
(Netherlands) as well EA8CWA
(Canary Islands). In between the
contacts, we went for walks, stocked
up on food, ate food and generally
chilled out.
On Tuesday, we did our ritual walk
to the beach and Tom wrote all of our
call-signs on the beach, as well as
the club call-sign and the year.
Again, Tom and I met James Coyne
and chatted for a few minutes - he
was preparing a field with a scythe !!!
We visited the west side of the
island, going all the way to “The
Stags” and Memorial Park where
there is a memorial to Edward Moll
and Richard Mathes (both from
Kansas University) who drowned at a
young age in 1976.
That took up most of the morning
and it wasn’t until around 3pm that
we got back to the house. Some
continued further afield to get more
food as well as see more of the east
side of the island. I was glad to stay
at the house. We made some more
contacts again, with my third contact
to EA8JK in the Canary Islands.
During the evening we did a little
experimentation, comparing the
NanoVNA H4 with the Rig Expert
Stick PRO - using the Rig Expert Pro
software and Windows Nano VNA
Software on Tom’s laptop to connect
and use both the Nano VNA H4 and
the Rig Expert - analysing both the
Windom and the HexBeam. It was an
interesting little experiment and is

Next Year’s Base?

EI4GRC 2021

RigExpert vs. NanoVNA for GREC HexBeam
the topic for another article. As a
teaser:
Wednesday was my last day - I had
decided that I would not stay the
week in case either the others could
not stand me, or I could not stand
them!!! I spent the morning/afternoon
walking, cups of tea and chatting. I
packed my bags and headed down to
the ferry for the 17:30 trip home.
Galway Radio Club Journal - 2021

On the way back on the ferry, again a
lovely trip back, I thought back to my
trip. It was a real switch off from
work - but for me, what really started
it was sitting at Emma’s on the first
day with my friends, having a cup of
tea, chatting, relaxing in the sun and
enjoying the beautiful view of the
bay. We took turns with the cooking,
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so we all exercised our culinary skills
- and there is no doubt that no-one
starved on our trip - the cooking was
excellent!!!
We made contacts
around the world, stories from the
trips going back 30 plus years were
shared, there were many laughs,
many cups of tea and a general
relaxation.
Before leaving, Ciarán asked me if
I enjoyed my stay. I said I did, and I
wanted a place for next year.
Roll on the next 12 months!!!
It should be noted that the rest of
my friends stayed on until Saturday.
I am not sure what went on after I left
- all I got was “What happens on
Bofin stays on Bofin”.

Des (EI5GT), Enda (EI2II), Ciarán (EI8IH), Damian (EI2HG), Gerry (EI8EXB), Steve
9EI4DD), Aengus (EI4ABB), Paul (EI5IPB). Photo taken by Ronan (EI8HJ)

Relaxing after a huge evening meal

EJ4GRC was here!
Paul O’Connor, EI5IPB
Putting the final touches to the Hexbeam
Galway Radio Club Journal - 2021
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A GPS unit for the ICOM IC-9700
H
aving purchased an ICOM
9700 is became apparent
that there was no GPS unit.
Whilst not important, it does
facilitate DPRS via D-Star.
Obviously, I was not going to
rest easy unless I could utilise
the full facilities of D-Star. The
ICOM IC-9700 has a GPS data
input on the back of the set. Via
a 2.5mm tip, ring and sleeve
connection
(TRS)
allowing
connection of a GPS unit.

There is no GPS accessory but
there are several suppliers that will
provide a unit, although these can be
fairly expensive. Following a search on
the internet, I landed on M0LMK’s
site with all the information that I
required to build my own system,
although the option to buy a readymade GPS system was there for
£43.00 which was a fair price.
Now, like most. I am a tight-fisted
amateur radio enthusiast, so I
decided to build my own for nearly the
half the price! This involved waiting for
items to arrive from China additional
postage etc, so I would have been
better off to buy the device from
M0LMK. The wait for parts was so
long that the enthusiasm had worn off
and an old Garmin system would have
done the same job!.

Parts list
1) 5V GPS Puck with RS232 Output 9600
Baud €14.47 Available from:
https://www.aliexpress.com/
item/32878492421.html
2) Miniature 12v to 5v regulator (500mA)
Screw terminal DB9 Connector No
soldering required. Make sure this is the
right gender for the plug on the end of
the GPS lead https: www.aliexpress.com/
item/32878492421.html
3) 2.5mm TRS Audio lead found in the
shack junk box

The construction was simple.
Solder the 12V input leads to the
Mini voltage Regulator board and
solder two short lengths of wire to the
output of the voltage regulator this
should be 5 Volts. Check! Wire up the
DB9 Connector as in the panel

Connections on the DB9 Plug

2.5mm Jack Tip …….………...... DB9 Pin 2
(TX Data on my GPS unit)
2.5mm Jack Ring ………..…….. DB9 Pin 3
(RX Data on my GPS unit)

12 Volt to 5 Volt Converter Board
2.5 x 1.0 cm

2.5mm Jack Sleeve ……… DB9 Pin 5
(Ground on my GPS Unit)
+5v from regulator ….….……... DB9 Pin 9
(DC 5.5V supply on my GPS unit)
-v from regulator

…….…. DB9 Pin 5

(Ground on my GPS Unit)

Setting up the ICOM IC-9700
Plug in the 2.5mm Jack into the data
socket on the back of the IC-9700
Press Menu Button > Select From
menu options:
Set > Connectors > USB(B)/Data
Function > Data Function > GPS
Weather Fig.1
Go back to main screen to set up the
GPS Parameters
Press the Menu Button on Menu
screen 2 and bring up GPS
information
GPS Set > GPS Select > External GPS
> GPs Baud Rate > 9600 Exit the
menu. Fig.2
The ICOM will now receive data from
the GPS unit.

Fig. 1 Setting up GPS Data Function

Plug in the GPS and switch on. The
GPS symbol will appear on the top of
the screen which means the GPS has
locked to satellites. This may take a
minute or two.
Press Menu > GPS > GPS Position >
will show Position Data from the
satellite. Fig 3
GPS Information will
satellites and a Circle
position of the Satellites.
point onwards, the GPS
DPRS information out with
Signal.

show the
indicating
From this
will send
the D-Star

Fig. 2 Set up Data Rate 9600 Baud

The same system can be used on
an ICOM 7100 which does not have
built in GPS either.
This system may be a cheap
solution for those using the Kenwood
TM-710 2m / 70cm transceiver
amongst others..

Fig. 3 GPS Data on Screen
Steve Wright, EI5DD
wright14@gmail.com
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Hamshack Hotline
H
amshack hotline is a
dedicated Voice Over
Internet
Protocol
(VOIP)
network that is free to amateur
radio operators around the
world. The purpose is not to
replace traffic carried over RF,
but augment it when conditions
are poor or otherwise busy. This
has linked Repeater keepers
both North and South to
provide feedback whilst testing
systems on DMR, D-Star and
C4FM and experimenting with
AllstarLink and regular contact
with Ken KK4IAD. In Florida.
Originally conceived by John
Rogers, K1WIZ, Hamshack Hotline is
a network exclusively allocated to
Ham Radio Operators. It has been
widely used by Amateur Radio
Emergency Communications
Operations Centres and individual
operator's shacks. Apart from voice
calls, Hamshack Hotline will also
support the faxing of documents.
The age-old cry of "its not real
radio" does not apply here. We all use
a telephone when we can't raise our
fellow operator on the air and this
system is simply available to do just
that. We are experimenters in
communications and any system
whether it be RF or landline or a
combination of both does have an
appeal. VOIP will never replace radio
communications but it will enhance it
in many ways. Telecoms, and Internet
are integrated into many commercial
radio systems so why not ours?
Hamshack Hotline provides another
dimension in the hobby.
The Hamshack Hotline will support
links to RF Repeaters and Gateways Allstar and Echolink systems
immediately spring to mind.
Hamshack Hotline has its own
phone directory which lists individual
phone numbers and a list of bridges
that link into RF systems. It is not just
a one-to-one system as it is possible
to set up conference lines. Some of
these may be closed and
for members only although there are
many which are open and welcome all

to participate.

Hamshack Hotline is made up
from three networks
HHUS - United States
HHEU - Europe
HHAP - Asia and Pacific
HHX - an additional Experimental
Network
All of the Networks are integrated
so the network is worldwide.
Both New and second hand
Session Initiation
Protocol (SIP)
phones are easy to obtain via eBay
and prices do vary. Most second
hand phones seem to be in
reasonably good condition.
Be sure that the phone is
“Unlocked” and “Reset” before
purchase. If it is locked into another
network it can be difficult to reset and
unlock without a password.
Support is provided for various
VOIP phones, some of which can be
purchased for as little as £25.00 but
considerably more if purchased brand
new. CISCO SIP (Session initiation
Protocol) Phones are used on this
network and the following are
compatible:
Cisco SPA 514

The Cisco 514 phone needs to be
connected to a router via an Ethernet
cable. It can be powered by a Power
over Ethernet supply or alternatively
can be powered with a 5V plug in unit.
Some phones will only allow the
Power over Ethernet connection.
Cisco SPA 525G

The Cisco SPA 525G phone may be
connected via Wi-Fi or Ethernet
connection. It will need a 5V power
supply or may be powered via a Power
over Ethernet Connection
Other Compatible Phones include:
Cisco SPA - 112
Cisco SPA - 303
Cisco SPA - 504
Cisco SPA - 514
Cisco SPA - 941/942
Obtaining a Personal Hamshack
Hotline number
Go to this URL and fill in the
requested details open a new ticket
with a new line request
https://apps.wizworks.net:9090/
open.php
All fields should be filled in. The
MAC Address will be found on the

Galway Radio Club Journal - 2021
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underside of the phone and must be
copied correctly otherwise the system
will not interface.
The process of registration may
take up to 48 hours before you
receive an email.
Once you have received your
confirmation Email Follow the steps
below:
1) Connect the phone to the internet.
2) On the router, find the Ip address
Internet> Network Security> DMZ
3) Enable DMZ for phone Remember
to go back in to disable DMZ after it is
installed. Note: Some security is
disabled while installing the phone.
4) A set of 4 green signal strength
bars will appear if the Wi-Fi
Connection is successful.
5) Using another device such as a
Laptop or mobile phone on Wi-Fi
connected to the router, type in the IP
address you found in Step 2 into the
x.x.x.x part of the URL
http://x.x.x.x/admin/resync?http://
apps.wizworks.net:2443/spacfg $MA.cfg (The phone will reboot and
Hamshack Hotline will configure it for
you)
So here is my phone following
the connection to the system. It was
ready to use straight after reboot. The
unit next to the phone is an
"Attendant Console" (side-car) on
which one can program up to 32
speed dial settings. The green LEDs
show that the phone is connected
and on the Attendant Console the
Green LED is showing that the listed
line is active.
By Typing in the phone's IP
address into the URL box on the
browser, it is possible to access all

the set-up functions of the phone. Be
advised - if you don't know the
consequences of changing any of the
functions, it is best to leave well
enough alone in case you brick the
phone!
While it is possible to contact users
on a on-to-one basis, it is possible to
set up a conference (Bridge) area for
your own club and group (a
Conference Area where several can
join at once). This will allow
individuals to dial up the conference
and they will be issued with a PIN
number to dial in before joining the
conference. Some conferences are
open, but, the majority are dedicated
to individual groups and may only be
joined by invitation.
A few Practical Uses for this system
In the shack, it can be used as a
hotline to a fellow radio operator.
Many are the times when you want to
test out some equipment and there is
not a soul to be found and this will
provide a one touch access to
organise a sked.
How many times have you initiated
a call on the Landline and found
yourself still chatting after two hours
about a project and associated ideas.
The cost of the call can be expensive!
A superb system for EMCOMM. Set
up your three independent base
stations and link all three to Net
Control via Hamshack Hotline.
There is many an occasion where
net control can save air time by
speaking direct to a base station in
the field. It will aid the tactical side of
the operation to leave the main
controller deal with the emerging
situation over the air whilst expediting
the more mundane tasks over the
Land Line
What about the resilience of the
system?
Well this really is only a system to
augment the operation. The primary
operation in EMCOMMS is handled
over the air but much of the nonurgent traffic can be handled through
this system. If the proverbial does hit
the fan, then this system will provide
another means of one to one traffic
handling between the localised net
controllers. They can pass anything of
relevance over the air as required or
directed.

How reliable is the Internet or
cellular network?
In the majority of cases the
internet and cellular network is
excellent and providing
communications during sporting
events in Connemara is hardly going
to overload the system. Used wisely,
one never puts all the eggs in one
basket. For every system there is
always an alternative and backup.
The Hamshack Hotline does just
that job; it is a backup form of
communications to >>augment<<
the radio network. There is always
plenty of room for backup and this is
just one of those systems that can
be rapidly deployed if required.
Is this Network Secure?
The network is secure and one can
enjoy privacy on personal calls from
person to person. Conference rooms
are unique to a group and only those
who are issued with a pin number
may enter. If you give this pin to all
and sundry, then the Conference is
no longer unique to your group!
Does this system facilitate Voice
Mail?
Yes! All Hamshack Hotline
numbers have a voicemail box.
Can I set up a Conference (Bridge)
for my Group or Club?
Yes! Send a copy of your Club
Call, and Hamshack Hotline will
provide a private to public Bridge for
your club or group.
Can My Phone be set up in another
location?
The phone can be set up in any
location with internet. You may have
to reconfigure the network on your
phone.
Can this system be Bridged into the
Allstar Network?
It is possible to bridge this system to
an Allstar Node.
Further Information may be acquired
from:
https://hamshackhotline.com/
https://apps.wizworks.net:9090/
index.php
https://www.facebook.com/groups/
hamshack
Steve Wright , EI5DD
wright14@gmail.com
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EMF Compliance
W
hile EMF compliance
has not been mandated
by ComReg to date, it was
mentioned in the Spectrum
Management Document which
means that discussions will be
occurring in the not too distant
future. Whilst the physics may
be the same irrespective of
which country you may reside.
ComReg may choose to use
different reference levels. The
UK is currently using the limits
defined by the International
Commission on Non-Ionising
Radiation Protection (ICNRP)
1998 limits and discussed here.
To whom will these regulations
apply?
All installations radiating RF will
have to be compliant. This included
Cellular masts, Private Commercial
Communications,
Broadcasting
Stations, and not forgetting, amateur
radio stations.

What are Electromagnetic
fields?

As licenced radio amateurs, most of
our acquaintance with EM Fields
concern
their
use
in
radio
communication over long distances.
This distance is known as the Far Field
of the antenna. When assessing the
EMF exposures arising from our own
transmissions, the more important
region is the Near Field which is closer
to the antenna where the field
strengths are more intense.
From basics, we know that the field
strengths are greatest at short
distances
from the antenna and
diminish rapidly over short distances.
The inverse square law only applies to
the far field. EMF compliance
boundaries, at amateur power levels,
will be more in the near field or
transition regions especially at HF

Why has this become
necessary?

It undoubtedly dates to the 1990s
when many protests and public
meetings against MMDS TV masts and
more recently 5G Cellular phone

masts placed in populated areas took
place. Involvement of eminent
scientists such as Roger Coghill, who
specialised in Bio-electromagnetics
research,
added
to
the
scaremongering. Whilst branded a
“crank” his work was relevant to
effects of EM fields from power lines
and High-power RF installations.
This concerns radiation from your
radio equipment and its effects on the
public. Public also includes you and
your family members or anyone else
living in your house. It concerns your
neighbours and anyone in the “near
field” of your antenna.
All Radio Amateurs will be required
to define the specific configuration of
the station for assessment as in
Frequency Band, RF Power output,
Mode of Operation, TX/RX cycles, type
and location of the antenna, and any
other details that may be relevant for
the assessment.
It will be necessary to estimate the
exclusion zones where people may be
exposed to EMF above the relevant
limit
While
having
identified
the
exclusion zones and there is certainty
that members of the General public
cannot access these zones by normal
practical means then you have
demonstrated compliance. If it is
possible that they may inadvertently
gain access, then a practical plan to
manage that situation must be
included.
Having completed the above, it is
necessary to keep this information
together as your compliance record.
It is further necessary to keep a
record of each different operational
configuration.
This
means
an
assessment for each Frequency Band
used. If you use a different transceiver
with greater or lesser output power
levels, this must be documented.
Examples would be changes of power
levels, different frequency band, a
higher or lower antenna. If you are
compliant at the highest power level
for each band then there is no
requirement to assess for lower power
levels.
Obviously QRP operation will be
quite simple to assess and cause little
grief, but it does still have to be done.
The RSGB/Ofcom EMF calculator is
based on the ICNIRP 1998 limits and
may be found at https://rsgb.org/
Galway Radio Club Journal - 2021

main/technical/emc/emf-exposure/
This is essentially, an Excel
Spreadsheet which requires each of
the fields to be filled and the results
will appear in the appropriate boxes.
Another
calculator
can
be
downloaded from the OFCOM site.
Bear in mind that ComReg may
wish to reference a different set of
guidelines, so the use of RSGB and
OFCOM calculators are strictly for
educational purposes in this article..

Managing Exclusion Zones

Firstly, it must be borne in mind
that if your antenna terminates at the
bottom of the garden at the fence
line, your neighbour will be within the
exclusion zone. If you have a vertical
antenna operating at in the middle of
you back garden in a housing estate,
it may be hard to be compliant unless
running QRP. It is a good idea to draw
a map of the location with scaled
distances to highlight the areas of
near field.

Examples of some
Pre-Accessed antennas

80m dipole strung from house to pole
The diagram below shows an
example of an 80 metre dipole in a
large garden. The wire at the house
end is 6m above ground and attached
to the house by an extension of 2.5m
of rope. At the bottom end of the
garden, the dipole is 7m above
ground also with 2.5m of rope. The
dipole runs 90 degrees from the
house wall and droops to 5.5m above
ground near the middle fed with a
balun and good quality coax. The ends
of the dipole are above the middle of
the antenna.
The antenna is fed in such a way
as to minimise radiation from the
feeder
The insulated extensions to the
wire ends are longer than the
minimum clearance distance of 2

metres for full power. Horizontal
separation constraint is met unless
people are climbing ladders. The
16

Winter 2021 ● Galway Radio Club

Technical

www.galwayradio.com

The RSGB EMF Compliance Calculator
antenna is compliant for use at full
legal power.
Checking Fig 1 we note that the
antenna is above the minimum height
of 5.3 metres above ground

A 40 metre Inverted Vee for
Portable operation
A 40 m dipole suspended from an

8 metre fibreglass pole with ends 2m
above ground level attached to
insulated rope attached by a ground
stake fed with good quality coax via a
balun. Operation intended - 100
Watts.
The table establishes the exclusion
zone to be all points directly under,
extending either side and from the
antenna ends at ground level by the
horizontal clearance distance.
The table in Fig. 2 defines that
distance as 1.1 m for 100W on 40m.
Therefore, care must be taken not to
transmit if anyone is standing within
the area shown beneath the antenna.
During the course of compiling this
article, the question of why was there
such an emphasis on the frequencies
of 10 MHz and above arose? Reading
further into it, the concerns are
regarding the heating effect of
frequencies from 10MHz and above
that may cause tissue damage. The

Fig. 1 Minimum height for some examples of pre-assessed L.F. antennas

Fig. 2 A Generic Guide acquired from several assessments
effects of exposure to frequencies
above 10 MHz are of primary
concern.
The effects of RF radiation at
lower frequencies differ from those at
higher frequencies and are more
neurological. L.F Radiation may
cause a tingling sensation in the
nervous system, headaches, and
longer term may alter the body’s
circadian rhythms, immune system
Galway Radio Club Journal - 2021

and the nature of the electrical and
chemical signals communicated
through the cell membrane.
MRI scanners are widely used to
obtain detailed images of tissue in
the body but the exposure is pulsed
and short term and therefore
deemed safe. The frequencies used
in the MRI scanner are between 1 300 MHz. It is well worth reading
about the MRI scanner.
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Above 100 MHz?
The Yagi antenna is, however, a
slightly different scenario.
The example below shows the
parameters that define the Exclusion
Zone for a typical rotatable Yagi
where the green area represents
ground level. The Exclusion Zone
corresponds with the main beam
field strength of the antenna around
its mount.
The beam antenna can be
simplified to a cylindrical shape
centred on the mast. Fig. 3 All
locations are for point where a
person could stand.
H = the height of the antenna above
ground of the compliance limit
REZ = the Compliance Limit for the
cylinder
DEZ = Distance below the antenna
(upper limit is HANT+DEZ – 0.9
Locations outside the cylinder do not
exceed the exposure limits.
A similar cylindrical Exclusion Zone
can be determined for any
omnidirectional antenna mounted on
a mast above ground, for example, a
colinear white stick type of antenna.
The height of the antenna above
ground (HANT) and the power fed to
the antenna will determine the extent
of the Exclusion zones. For
consistency the location of a person
is where they are standing. The
important feature of the exclusion
zone is the height of the base of the
cylinder above ground (HCL). If HCL is
greater than zero, compliance is
achieved everywhere at ground level
and up to HCL above ground.
The typical minimum height for
compliance will vary with the gain of
the antenna or power fed to it. see
Fig. 3

In Conclusion

This was never before highlighted
over the last 100 years of using radio
equipment, however, recent scientific
evidence indicates that RF radiation,
at sufficient levels, can result in the
heating of biological tissue and a
resultant increase in body
temperature. The human body has an
inability to cope with, or dissipate, the
excessive heat that could be
generated by exposure to RF and is
therefore susceptible to damage.

Fig. 3 Exclusion Zone for a typical rotatable beam or vertical Colinear antenna on mast
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Fig. 3 Height of antenna to achieve compliance using a Yagi Antenna
The introduction of the 5G Cellular
network has also triggered concerns
forcing a decision on acceptable
levels of exposure to Electromagnetic
fields from all radio equipment.
Furthermore, the interference with
the function of Medical devices such
as pacemakers and insulin pumps
has caused adverse publicity
Lab orat ory experim ent s on
animals have established links to
certain types of tumours and this is
still in the process of ongoing
research. Some papers suggest the
possibility of disruption of or damage
to DNA being the primary cause.
Browsing through medical journals
does reveal a link between prolonged
and excessive exposure to RF
radiation and childhood leukaemia or
cancers although but again, this is
ongoing research.
I am sure we all remember the
prolonged discussions regarding the
exposure to LF Electromagnetic fields
from overhead power lines. At a later
stage the situation of MMDS towers
in the middle of towns highlighted
concerns about prolonged exposure
Symptoms of prolonged exposure
to higher frequency electromagnetic
radiation may include Headaches,
Galway Radio Club Journal - 2021

dizziness, loss of concentration,
sleep disturbance and sterility. The
prolonged use of mobile phones will
surely reveal the adverse effects of
SHF radiation on the human brain
and auditory system. Protracted use
of a mobile phone held against the
ear will result in tissue heating and
headaches. By this time the damage
has been initiated.
The average radio amateur
probably only transmits for a small
and intermittent period of time in any
one hour and the worst case
scenarios are down to constant
radiation as demonstrated in
broadcast and telemetry .
References:
https://rsgb.org/main/technical/emc/
emf-exposure/
https://www.icnirp.org/cms/upload/
publications/ICNIRPrfgdl2020.pdf
http://www.arrl.org/rf-radiation-andelectromagnetic-field-safety
https://rsgb.services/public/
publications/emc/200228_EMFConsultation_RSGB-Brief_final.pdf
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The EMF Compliance Calculator

In the example above, I have
performed a typical Compliance entry
using the RSGB/OFCOM EMF
calculator.
At the top of the sheet I have filled
in the details of the station. There are
three boxes beneath in which the
highlighted areas need to be filled in
with the operating parameters for the
transmitter in the first box. In the
second box, the type of feeder to the
antenna, the length of feeder, and
the losses. Lastly, the Type of
antenna with the minimum height
above ground.
Assuming that the dipole is strung
between the house and a pole, the
minimum height is the point where
the antenna sags in the middle.
As the parameters are entered the
values in the non-highlighted boxes
will update. The most important box
to note is the one above which shows

the OFCOM Compliance distance—in
this case 3.4m or just over 10ft.
One should note that different
modes may have longer duty cycles.
In the case of RTTY this could be
100% in 6 minutes and the
compliance distance would be
greater. This would not necessarily be
the case as the power level
transmitted for a 100% duty cycle of
30% and there would be no speech
processing.
Looking at the figures, some QTHs
in densely populated housing estates
would not be suited to run even 200
Watts and power levels would have to
be reduced to comply.
The use of a Quarter wave vertical
mounted at ground level would
require a Compliance distance of 8.1
metres as opposed to 3.4 metres
with the Dipole at 8 metres above
ground.
Galway Radio Club Journal - 2021

The example on Page 17 show
the parameters for a station running
less than 10 Watts and at such a
power level the station would
automatically be compliant.
It is better to be forewarned and
have a grasp of what is going to
happen rather than have this
dropped on us without warning. If
Europe and the UK have
implemented this then it stands to
reason that it will very shortly be
introduced in Ireland. Operation of
higher power levels will difficult in
densely populated areas where the
back garden may be small, although,
those with more real estate should
not suffer. Rural operators will have
little to worry about. Interesting times
ahead! ComReg may impose their
own guidelines and reference, but
the purpose of this article is raise
awareness and prepare in advance.
Steve Wright, EI5DD
wright14@gmail.com
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Bandwidth Vs Data Rate
M
ore and more ham radio operators are
using data modes for communications.
These include the “traditional” data modes like
PSK31 and RTTY, and some of the more modern
modes that are specifically designed for weak
signal conditions. These new modes require
precise time slot synchronisation, and they
usually only support very basic predefined QSO
formats, the best known of these are probably
the data modes (WSPR / FT8 / FT4) designed by
astrophysicist, Nobel Prize laureate and ham
radio operator Joe Taylor K1JT.
We are also using digital modes for voice
communications with DMR being particularly popular in the
Galway area. What all these modes have in common is that
they transmit information in digital format. This leads to
another question, what is the difference between an
Analog and a digital signal? Well, the best way to think of
this is that a digital signal is really a representation of
information in a digital format where the signal can only
have certain predefined or discrete signal levels. This gives
digital signals certain advantages over Analog signals,
mainly in relation to the fact that once you can decode the
signal you can recover a perfect representation of the
original information, that you can then copy or regenerate
as many times as you want. Digital signals also usually
require less bandwidth than Analog signals.
However, have you ever wondered why you can only
send data at a certain rate or speed through a certain
sized channel, like the 3 KHz channel we often use on the
HF bands? It turns out that there are two related equations
that help work this out. More on these shortly, but first we
need to look at why bandwidth can limit the data rate. Let
us consider the letter ‘b’ represented in a digital format,
this is actually how it is done in a typical computer, shown
in Fig 1. This is sometimes called a “square wave” and the
bit pattern to be sent is a single byte (8 bits) of data:
01100010

Fig. 1 digital representation of the letter ‘b’
From an analysis perspective, the way to deal with a
data signal that has a fixed duration (like in our example) is
to imagine that the entire data pattern repeats forever, at a
time interval of T seconds. So, if the value of T was 1
second, then we would be transmitting data at a rate of 8
bits per second, as there are 8 bits sent in that time
interval. A more realistic value for T might be something
like 1 millisecond (one thousandth of a second) in which

case we would be transmitting data at a rate of 8000 bits
per second. However, in real transmission systems
square waves like this require a very high bandwidth to
transmit them without distortion. There are mathematical
models based on Fourier Analysis that allow you to
decompose a repeating waveform into its spectral
components, these are basically a summation of the DC
and AC components of a signal at various harmonics
(multiples) of the base frequency at which the signal
repeats itself. These are very complex to calculate but
they do provide a way to accurately predict how a signal
may be distorted or limited by passing it through a
channel with bandwidth restrictions.
The root mean square (RMS) amplitudes of a signal
are also of interest because those values show the energy
transmitted at the corresponding frequency. No
transmission facility can transmit signals without losing
some power in the process. If all Fourier components were
equally diminished than the resulting signal would be
reduced in amplitude, but not distorted. Unfortunately, all
transmission channels diminish different Fourier
components by different amounts, resulting in a distortion
of the signal at the other end. Usually, the amplitudes are
transmitted undiminished between 0 and some frequency
Fc (F cut, measured in Hz), with all frequencies above this
Fc being attenuated. The range of frequencies transmitted
without being attenuated it is called the bandwidth. In
practice the cut off frequency is not really that sharp, so
usually bandwidth is calculated as the range from 0 to the
frequency where half of the power of the signal gets
through. The bandwidth of a channel is a physical property
of the transmission medium and in the case of something
like a copper or fibre optic cable it will depend on
properties like the construction, thickness and length. In
the case of wireless systems, it is really how much
spectrum is available, while 3 KHz might be a reasonable
size for a channel on the 20m HF band, you could have
much higher bandwidth available on a UHF or microwave
system e.g. standard Wi-Fi channels are typically 20MHz
in width.
The effect of this is shown in Fig. 2 and Fig. 3 below.
Consider our signal (ASCII ‘B’, (a)) and look how the signal
would look if only the lowest frequencies where
transmitted (i.e., if only the first few harmonics were able
to get through the channel). It may be obvious from this
that it would not really be possible to decode the original
signal unless at least the first 4 harmonics of the original
signal were able to get through the channel without being
overly attenuated.
However, it is not practical or necessary to have to
perform relatively complicated Fourier analysis every time
we want to work out what data rate we can get through a
particular channel. Instead, we can look at two relatively
simple theories to work this out. This brings us to Nyquist
Theorem and Shannon’s Limit.

Nyquist Theorem and Shannon’s Limit

Nyquist Theorem is named after Harry Nyquist who
was a Swedish physicist and electronics engineer, he
made some very important contributions to
communication theory. In particular, this theorem gives us
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is shown in Figure 5 and this Signal to noise ratio is given
in decibels (dB) and the ratio itself is not usually quoted. A
ratio of 10 is 10dB, a ratio of 100 is 20dB, a ratio of 1000
is 30dB and so on.

S
SNRdB = 10 log10 ( )
N

[db]

Fig. 5 Calculation of the SNR

Fig. 2 - Effects of restricted bandwidth on original digital
signal

Fig. 3 - Successive approximations to the original signal
a relationship between data rate and bandwidth in a
noiseless channel. The equation is shown below in Fig. 4,
where B is the bandwidth of a noiseless channel and V is
the number of levels in a transmitted signal. The value for
B is usually known and V is based on the modulation
scheme used for a transmitted digital signal. For example,
the digital signal we used earlier to represent the letter ‘b’
has only 2 signal levels (0 and 1).

MaxDataRate = 2B log2 V

[bits / sec]

Fig.4 - Nyquist Theorem for max data rate over a noiseless channel

This gives us a way to calculate the maximum data rate
you can transmit through a channel; it doesn’t matter if this
is a wireless channel or over some type of cable
connection. However, Nyquist Theorem does not take noise
into account, it only uses bandwidth and the number of
levels in a transmitted channel. If random noise is present,
then the situation deteriorates rapidly. There is always
some random noise present, due to the motion of the
molecules in the system. The amount noise is measured by
the ratio of the signal power to the noise power, and this is
called the signal-to-noise ratio (SNR). This formula for this

To take this a bit further we have to introduce
Shannon’s Limit which is another way to calculate the
maximum data rate that you can achieve for a digital signal
given the bandwidth of a channel and the received SNR.
This is named after Claude Shannon who was an American
mathematician, electrical engineer, and cryptographer.
Shannon founded information theory with a landmark
paper, "A Mathematical Theory of Communication", which
he published in 1948.
Shannon’s Limit is shown in Fig. 6 below. In this case B
is the bandwidth of a noisy channel and S/N is the signal
to noise ratio (SNR) of the channel as measured at the
receiver. Shannon’s limit demonstrates that the maximum
data rate through a channel is limited by the amount of
noise present, no matter how many or few signal levels are
used and no matter how often or infrequently samples are
taken. This limit is the upper theoretical limit and real
systems rarely achieve it.

MaxDataRate = B log 2 (1 +

S
)
N

[bits / sec]

Fig. 6 Shannon’s Limit
So, given that we have two ways to work out an answer
to our question, which is the correct method to use? The
answer depends on what information is available or what
are the limitations of the transmission system itself. In
some cases, we will know the SNR and in other cases we
will know that a physical system can only transmit a digital
signal with a certain number of signal levels based on the
modulation scheme used by the transmitting device. For
example, if you use a modulation scheme like QPSK
(Quadrature Phase Shift Keying) there will be four levels in
the transmitted digital signal, whereas something more
complex like QAM64 (Quadrature Amplitude Modulation)
has 64 levels in the transmitted digital signal. You might
then be inclined to say, well just use QAM64 instead of
QPSK if you want a higher data rate, and this would indeed
work provided that the available SNR is able to support the
resulting data rate (based on Shannon’s Limit). In other
words, both formulas are correct, and both are needed to
determine the maximum data rate that can be achieved in
a real system. If you have enough information available to
use both formulas, you may have values for both V and the
SNR, then whichever calculation gives the lower result is
the actual limit.

Galway Radio Club Journal - 2021

21

Winter 2021 ● Galway Radio Club

Technical

www.galwayradio.com

Maximum Data Rate Calculations
Here are a couple of examples of using both formulas, in different ways to solve some real-world problems.
A)

Suppose we have a HF communications channel with 3KHz of bandwidth. How many bits per second can
be sent over one of these channels if 4-level digital signals, like QPSK, are used? Assume a noiseless
channel. In this case we will use Nyquist Theorem, as we do not have an SNR for the channel.

Nyquist Theorem -> max data rate = 2B
Max data rate = 2 * 3 *
B)

*

where B = bandwidth and V = levels
= 12000 = 12 kbps

Standard Wi-Fi channels are generally 20MHz wide (in terms of bandwidth). What is the minimum signalto-noise ratio (in dB) required to transmit a 200Mbps data stream through one of these channels? Also,
what is the minimum number of signal levels required in the transmitted digital signal to achieve that
data rate? In this case we know the data rate we want to achieve, but we need to calculate the required
SNR, so we can use Shannon’s Limit to work this out.

Shannon’s Limit -> max data rate = B
decibels)
200 *

where S/N is the actual SNR (not expressed in

= 20 *

10 =

(here we have just divided both sides of the equation by 20 *

= 1 + S/N -> S/N = 1023 (applying

on the left cancels out the log on the other side of the

equation)
Converting this to Decibels gives

where S/N = 1023 gives us an answer of

approximately 30dB.
Finally, we can use Nyquist theorem to work out the minimum number of signal levels required to
achieve the required data rate as follows:

200 *

= 2 * 20 *

5=

(divide both sides of the equation by 40 *

This gives us V =

= 32 (applying

on the left cancels out the log on the other side of the

equation)
Des Chambers, EI5GT
des.chambers@lightnet.ie
Galway Radio Club Journal - 2021
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EI4ABB Shack Notes
Capacitor 1nF
Resistor 2.2K
Mic - Electret
insert

DIY Car Mic unit for a Yaesu Handheld

Receiving Loop antenna works well for 4 to 18 MHz
using a 3 foot diameter loop section, an old curtain rail
support that is bent around in loop The 500pf cap is from
an old am radio. The coupling loop is central heating micro
bore copper pipe but any heavy cable will do all very
basic ,but well worth the effort
Galway Radio Club Journal - 2021
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Scouts Jamboree On The Air 2021
is an annual event in
J OTA
which Scouts and Guides
all over the world connect
with each other by means of
amateur radio. Short-wave
radio signals carry their
voices to virtually any corner
of the world. It's the shear
excitement of having a live
conversation with a fellow
Scout or Guide at some
other place in the world that
attracts so many young
people to this event. JOTAJOTI is a real Jamboree
during
which
Scouting
experiences are exchanged
and ideas are shared. The
use
of
amateur-radio
techniques offers an extra
educational dimension for
Scouts. Many grasp the
opportunity to discover the
world of wireless radio
techniques and electronics.
Thousands of volunteer
radio amateurs assist the
Scouts over the JOTA-JOTI
weekend
with
their
knowledge, equipment and
enthusiasm.
The
Galway
Radio
club
participated in this year’s (2021)
JOTA activities by placing an amateur
radio station on the air for the Galway
14th scouts group, on Saturday and
Sunday the 16th/17th October 2021.
This was the first outing we have
managed to present since Covid, and
our members were only too pleased
to organise the radio facilities for the
scout group.
A H/F station was set up and the
scout group members were
encouraged to contact other scout
groups under the supervision of club
members. Instruction on radio
communication techniques plus
training in Morse Code was given. We
also used DMR for VHF using talk
Galway Radio Club Journal - 2021

groups specifically for JOTA.
Our callsign was EI14JOTA, assigned
to us from ComReg.
The location was Petersburg
Outdoor Education Centre, in Clotbur,
Co. Galway, less than an hours’ drive
north of Galway City. This Education
Centre has ample facilities for this
event as they host many school
groups during the year. We had the
use of a canteen for the radio shack
plus a large field outside the windows
for placement of antennae. No
problem feeding the coax into the
shack. Six members of the club
participated, Enda EI2II, John EI8EU,
Gerry EI8EXB, Steve EI5DD, Paul
EI5IPB and Tom EI3ER.
We arrived on the Saturday
24
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morning at 9 a.m. and proceeded to
build the antennae, but mindful that
rain was approaching across the
Connemara mountains. Therefore, no
time to be wasted and all hands-on
deck. We had Venture scouts
assigned to help and they were most
instrumental laying out the coax
cables and antenna wire. Enda gave
Safety instructions by before any
work commenced.
We used a Carolina Windom 80m
to 10m, plus two VHF dual band
verticals. The Windom antenna was
suspended from two fibreglass
telescopic masts supplied by Enda
EI2II, each approx. 50ft high thus
allowing for an effective antenna.
The VHF antennae were two
Diamond models, also on telescopic
masts, allowing communication on
both Analogue and Digital modes.
Thus, we had the antennae all in situ
by midday, luckily just before the
rains came,
the scouts learned
valuable lessons on building radio
antennae and indeed without their
help, it would have taken much
longer. At one stage, the H/F antenna
snapped, and everything came down,
there was a mighty rush to put
everything up again with the rain
approaching.
The scouts learned how quickly we
can be put to the test in such a
situation. With safety and health in
mind, we taped off all the antenna

area with hazard tape and instructed
the scouts to be aware of all dangers
and pitfalls. Also, our radio stations
had sanitization wipes and sprays
used by each QSO participant. We
used a footswitch and boom mike so
there was no touching and holding
radio equipment.
Our radio equipment consisted of
an ICOM 756 for H/F, a VHF and
UHF Motorola DM 4601e for DMR
and various models of PMR for the
handhelds. We also had a Morse
Code demonstration bench where
the scouts could practice a new skill.
After some instruction we asked
them to send their name on the
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morse keys and they
were most surprised
when we could read it
back to them. Magic,
how do you know that,
many of them said.
By 11 a.m. we were
on the air, using three
different
forms
of
communication. We had
one scout group on H/F,
another on DMR VHF
and a third group, a
team of six, using PMR
handhelds for a mini
trail find around the
estate. This trail find
used
orienteering
number signage which
the competing scouts
had to identify and then
report back to Steve
EI5DD at base for
confirmation. Really good fun in the
pouring rain!
Some of the scouts adopted very
good operating technique and this
sped up the handling of messages.
On H/F, unfortunately our IC756
blew its power after a half hour
therefore no H/F, but luckily Enda
announced that he had brought an
ICOM 7300 with him, just in case.
Enda to the rescue. We showed the
scouts what happened, another
lesson, and in no time, we were back
on the air.
We timetabled the scouts five at a
time on each station, indeed it
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in Longwood, EI6IZB in Rathangan,
GB0LSG in Ludlow, GB1CUB in
Dagenham, HB9TCZ and HB9JAM,
Switzerland.
The DMR operation, managed by
Steve EI5DD, enabled us to speak
much further, indeed we had
contacts into Asia. One Malaysian
station had their scouts lined up just
like us and it was fun to hear what
they were eating for lunch. The
States and UK were also worked in
large numbers. Our DMR linked
through a County Galway repeater,
we had a good link from our base in
Petersburg,
Clonbur
to
Abbeyknockmoy in East Galway. The
became quite busy and noisy.
Especially when we asked the
younger scouts to shout louder into
the mike. Before long we had
shouting scouts on H/F and VHF,
morse keys clattering in the
background and scouts rushing
around with PMR handhelds looking
for their reporting points, and it
pouring Connemara rain outside,
everyone
drenched.
Quite
a
cacophony, but then that is what it’s
all about. The scouts were delighted
with
this
newfound
fun
communication. We had a big box of
sweets, supplied by Paul EI5IPB,
which the scouts dipped into after
their QSO, they certainly disappeared
fast. Paul was also dipping into the
sweets after setting up the QSOs!
On H/F we stayed mostly on 3Mhz
and 7Mhz, there we had QSO’s with
many Irish, British and continental
groups. The shyer of our scouts
quickly found out that their opposite
numbers abroad were just as shy as
they were and needed prompting.
But then again, we did have the odd
one or two who simply loved talking
and couldn’t get them off the mike. A
big subject was what everyone was
having for lunch, the Swiss were all
eating cheese sandwiches and the
Irish were all eating Jaffa cakes. This
broke down the shyness and soon
there was no problem asking the
silliest of questions. One of our
scouts spent a full half hour on the
mike, a new convert to amateur
radio.
Some of the scouting groups that
we contacted were EI10JOTA in
Kilternan, EI0EL in Swords, EI3JOTA
Galway Radio Club Journal - 2021
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Motorola
radios
were
also
programmed for the Analog channels
and repeaters but there was nothing
heard apart from the odd key up on
the Mayo Repeater.
The following day, Sunday,
brought a welcome change in the
weather. Sunshine, warm and calm.
This made it much easier for
operations, no crouching down
outside against the wind and rain.
The barbeques came out, teas,
coffees, sandwiches, and Jaffa cakes
were produced, making for a much
happier occasion. The scouts enjoyed
the handheld radio orienteering
operation, and it was all go on the H/
F and VHF once more.
All in all, we put approximately 40
scouts on the radio, and they really
enjoyed speaking live with their
counterparts abroad.
We closed the stations just after 3
p.m. and took down the antennae.
Once again, the scouts helped,
wrapping up the cable and wires and
placing everything neatly back into

the boxes. Cars fully loaded
we departed Petersburg.
We thanked the scouting
organisers and the adventure
centre operations for their
help and cooperation, it was
a most pleasurable two days
for as it allowed our radio
group to check out and test
all our equipment after the
long covid night.
On our way back to Galway
we repaired to the welcoming
Burkes gastro pub in Clonbur,
for a long rewarding meal
and drinks and chat about
the weekend’s activity. A
good an very enjoyable
weekend’s
work.
We
delighted to note one or two
who took an interest in the
hobby and hope to see them
at future club meetings

So, who runs it and what does
it contain.
.

Tom Frawley, EI3ER
tomski3@gmail.com
Galway Radio Club Journal - 2021
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Inishbofin 2021
W
ell, you know what its
like, you wait for a bus
that fails to come along, and all
of a sudden three of them arrive at the same time. For years
and years we had waited for
good weather to befall us while
on out DX-pedition to Inisbofin,
never really expecting it, but it
would be a bonus if some of the
days the sun might shine. Well,
this year was that year. Not as
much as a drop of rain fell for
the week preceding or the
weeks following. Wall to wall
sunshine.

At this stage, after really more
years than many of us care to
remember, Bofin organises itself. A
short meeting few days beforehand
accounts for pers onnel and
equipment. Very few challenges are
thrown up that we haven't faced in
the past.
Due t o Covid restrict ions
availability of accommodation on the
island was limited. In fact limited to
the extent that we had to change our
usual late July trip to late August.
Suitable accommodation was
secured in Fawnmore, which is pretty
much in the centre of the island. I
should point out that this was luxury
accommodation. Far beyond anything
we had occupied in the past.
Certainly, way ahead of those days
and nights sleeping on the floor of
the schoolhouse. (Not that there was
not a certain charm about roughing it
in the school.
While the area around the house
was limited, it offered just about
enough space for the erection of the

hexbeam and the Windom antenna
that we proposed using and added to
that we had plenty of space to
position VHF antennae. Nicely
compact and easy to supervise.
The assembly of the hexbeam
always presents its own challenge.
But as already mentioned when the
sun is beating down it makes it so
much easier. It can be and is very
thirsty work weaving the different
coloured strands of wire through little
eyelets. Sufficient liquid (not saying
what kind) has to be taken on board
at irregular intervals. When the
company is good the task is made al
the easier.
Assembly of the shack inside
required slight modification of the
furniture layout but I doubt that there
is a shack in EI that had the view in
front of them that we had whilst
operating. Beautiful scene of islands
and sea glistening all day long.
Catering for a bunch of men can
and does throw up its own challenges.
However, this was overcome by some
magnificent newfound culinary skilled
individuals. As ever we excelled in the
kitchen department. It certainly
helped conversation wise having the
kitchen away from the shack area.
Whilst the weather here on earth
was outstanding, unfortunately solar
weather did not reciprocate. However,
with great persistence some good dx
was worked to North and South
America, with the far and middle East
throwing up the odd opening.
As the bars and restaurants on the
island choose to strictly adhere to
Covid regulations it meant that there
was no hope of late-night-earlyGalway Radio Club Journal - 2021

morning sessions. However, they still
continued to offer the finest of food
and beverage up to a very sobering
nine in the evening.
As already stated, we have been
going to Inishbofin for more years
that many care to recall. Over those
years we have looked across at
Inis hs hark and a lwa y s s aid
“someday”. Well, that “someday”
occurred this year. Thanks to Andrew
Murray a trip to the island was
arranged. Thirty or so minutes and
we were there.
There is no pier as such, so getting
off and back on the boat is a
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daunting challenge. One has to wait
for the rise and fall of the tide to
judge exactly when to jump. Certainly
not for the infirm.
One can’t be but overcome with
the emotions of the island. All the
houses are mostly collapsed of in a
state of near collapse. They are
situated on the south-eastern tip of
the island. All facing in what seems a
random direction.
It was very
touching to stand in the middle of any
of the ruins and imagine what it must
have been like back in the days when
families occupied the dwellings. It
was sobering to stand in the ruins of
the school, where a small art gallery
is erected in a portacabin. Various
paintings in various stages of repair
still hang on the walls. A visitors’
book, signed by all of us, was
available. The stillness of the entire
place was something to experience.
Even the church without its roof
offered a solitude that tugged at
one’s emotions.

To bring the island up to date, in
the modern sense, DMR was used to
make contact back to Inishbofin.
Difficult to think that back in the day
the lack of a simple telephone
contributed to the abandonment of
the island.
We walked up the hill away from
the village to get a better “feel” of the
place. It was truly awesome. The view
up north and south of the island was
spectacular in every sense of the
word. Cliffs and rocks all-round the
island was of the variety that
challenged you to “come back again
and see me”. And there can be no
doubt but that we will.
Over the years of visiting Inishbofin
we have made many friendships. In
particular with the Lynch family from
Dunboyne. It was with great shock
and sorrow that we learned of the
passing of Steve Lynch the previous
December. Many of us spent many
happy hours in both Mary and Steve's
company at times of the night that
had moved into morning. RIP Steve.

If Carlsberg does the best beer,
probably, then Inishbofin does
sunsets outstandingly. On evenings
returning from having taken in some
refreshment, (imagination required),
we witnessed some of the most
spectacular sunsets as the sun set
into the hill on Inishshark. Truly awe
inspiring.
As usual we visited Trageal on the
western side of the island and
inscribed our presence in the sand.
The only problem was that the tide
was minimal and offered very little
space for writing. Not to be outdone
by nature we returned the following
day and made a proper inscription on
the sand.
Walking about the island was
certainly very relaxing. One thing that
really suits the walker is that various,
shall we say refreshment locations
are very well distributed about the
island, and I think that we visited
most if not all of them. On one such
walk; it was brought home to us that
we are mere youngsters when we
met the oldest man on the island (in
his ninety's) out saving hay. Any in
firmament one might be complaining
of was quickly forgotten.
Sad to say but all good things
come to an end. The taking down of
the antenna and the boxing of all the
equipment is a sombre occasion. Not
having to pour gallons of water out of
the pump up mast a joy.
Sailing off from the pier on that
Saturday morning only confirmed a
thirst to return next year and do it all
again.
If Carlsberg does the best beer,
(probably), then I certainly had the
very best of company for the entire
week spent on the Island of The
White Cow. I should like to thank
Gerry (EI8EXB), Tom (EI3ER), Ronan
(EI8HG), Paul (IE5IPB), Des (EI5GT),
Damien (EI2HG) and Steve (EI5DD)
Enda (E2II) for a fantastic week of
company and chat.
Covid and health permitting we will
do it all again next year.

Ciaran McCarthy, EI8IH
ei8ih@hotmail.com
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QSB on Google
S

ick and tired of suffering QSB on Google and
wondering could it be the lack of sunspots?
Well much in all as this could make a good research project the problem is more lightly to be
caused by black spots closer to home.
At this stage we are all familiar with the presence of a wireless router in the home, its definitely the most loved device in the home especially
since March 2020; or is it!

So, let’s look at that.
Wireless communications as we have come to know it
as Wi-Fi is relatively new and only in use since 1999 when
wireless standard 802.11b was developed with a
maximum throughput of 11 Mbps. Over the past 20 years
this technology has been reinvented many times and now
capable of throughput in the gigabyte range in ideal
conditions.

very low powered, high frequency microwave signal. To be
successful the router must be able to hear this request and
in return transmit back the data carrying your chosen page
or video. In short both sides must be able to hear one
another, your 5 bar’s only mean you can hear the router,
this may not always be the same on the other side.
Moving around your home and away from the router can
have a huge bearing on the signal level as can be seen in
Figure 2, there is as much as 25dBM drop in signal
strength in only 5 meters and 2 walls at 5Ghz, but even in
free space much of your signal is gone in 9 meters which
isn’t that large if you look at a hotel lobby of meeting room
for example.

Material effects
We can see the loss increase as we look at different
material found in the typical home and some material has a
greater than others.
In Figure 3b we can see the drop in strength of your
signal as it goes through air, then passes through one wall
and then the effects of 2 walls. This signal
strength is measured in decibels (dBm), the lower the
number the better the signal, however every time the
number increases by 3dBm means its lost half its strength.
In our table we can see that just 2m away from the router
we have lost ½ our signal strength on 2.4Ghz.
If we look at the average home in Ireland its constructed
with a 4” concrete block, so placing 2 walls between you

Figure 1
What is a signal
I have 5 bars so why can’t I get these speeds around my
home?

Figure 3a
Figure 2

A question asked many times however to discover an
answer we must first look at some of the
elements in
this puzzle and hopefully by the end you
will have a better understanding of the subject to answer
this yourself.
Not too many people stop to think how the data gets
from the internet to the device in their hand but there is no
magic. As you request a webpage or YouTube video your
device must make a request through your router using a

and the router will seriously decrease the signal quality on
your device.
You may also be surprised to see that signals are even
affected by glass. We are now seeing homes built with
increased levels of installation epically the timber frame
homes. This often comes with the inclusion of foiled backed
plaster slabs and double foiled Kingspan installation both
of which are a signal barrier and will dramatically reduce
the chances of getting service throughout the home. Figure
3a gives us a guide to the loss effects of different
construction material on your Wi-Fi signal. Another surprise
for you, Mirrors will block your Wi-Fi signal. I will let you
think on this one.
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Figure 4

Figure 3b
in the neighbouring houses like their Wi-Fi router on the
same channel or a leaky microwave oven. Running a
You’re not alone
wireless scan from your router and selecting a clear part of
So now you’ve moved next to the router and ready for
the spectrum should be done from time to time.
that great Wi-Fi experience but its still not there, What Now!
Router Position
Well are you the only one in the house and the only device
Now that we understand the effects of the building
connected to the router?
material and have identified other items around the house
For a moment think of a crowded room; with a speaker
that require a connection we can look at where best to
at the pulpit preaching to a crowd but constantly been
setup the Wi-Fi router. Look at your requirements and list
asked by a person at the back to please repeat every
them in order of priority, while the broadband company
second sentence again; well that’s how your router feels
may think your utility room inside the back door is a great
responding to a weak or old device all the while leaving
spot to install your connection (or more lightly a handy
everything else on pause even if only for milliseconds at a
spot for them to install it) you must ask yourself how often
time. Simply put the Wi-Fi system is only as fast as the
you will be there surfing the web! Bear in mind also that
slowest device on it. It is getting more common for many
you should always where posable use an ethernet cable to
household devices to have a Wi-Fi connection of some kind
connect the likes of TV’s, Media box’s and Games
and whether or not you chose to connect these devices to
consoles as they are high demand devices and have the
your Wi-Fi, they will all have the ability to create noise. To
ability to hog a Wi-Fi service. The most common locations
use our crowed room analogy we now have a group of
for your router would be the main living space or home
hecklers in the room. By example a new TV, connected to
office, been conscious that the quality will degrade as you
the internet by ethernet cable, may still has a Wi-Fi
move away from this space, using a heatmap to represent
presence even if not connected (unless that function is
the Wi-Fi signal you can see in Figure 5 how this signal
disabled) or an idle google chromecast can be another
degrades with every wall and dark areas are evident where
source of interference. Removing unnecessary transmitters
there is no signal at all.
and zombie devices will all help to improve the stability of
your network by removing the noise, most devices have the
ability to turn off the Wi-Fi if unused.
Noise
So our crowded room with the hecklers in the wings can
be taken a bit further, if you think of the Wi-Fi signal on
your phone showing 5 bars and by popular understanding
this to mean a great service you could be mistaken. What
the five bars represent is the strength of the incoming
router signal but there is more than the router in this
process. All our other devices are shouting and some may
be even louder than the router giving rise to the question
what is the real signal or in the wireless industry what’s
referred to as the signal to noise ratio. To put it in simple
terms a router signal of 5 bars, with noise level of 4 bars
only leaves you one bar to play that movie. Most good Figure 5
quality routers will have a utility built in to show you this
information
Thinking you’ve found that perfect spot for the router in
Not all noise may be your own as an example shown in
the living room and close to everyone, Even better you can
Figure 4 we can see many sources.
hide it behind the TV right? Out of site and tucked away at
In residential areas you could be suffering from devices
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the back of that cabinet! It may be a tidy solution but the
obstacles in front of it and a high percentage chance of a
chimney breast nearby won’t help your Wi-Fi distribution.
Likewise installing the router too low will increase the
chances of obstacles in its path too. Another obstacle that
is overlooked are humans, in the scenario depicted in
Figure 6 where a router is placed on a desktop (noted in
red) losses can be seen as the signal must pass through
three people to the device, raising the router above
obstructions shows improvements.
Sharing the load

Figure 6
Now that you have removed all those unused devices
and found the perfect uncompromised location for the
router you sit down to browse the web only to find its on a
go slow. Here we go again, so much for 30 Mbps or is it.
Well there are only two TV’s on the go doing 8 Mbps each,
the X-Box is dragging down the latest 140Gb game update,
YouTube is streaming on a phone and your left with the
balance. Some video streaming services will always try to
run at the highest rate your internet service can deliver
using up the service when most people cannot tell the
difference between standard definition and HD (SD =
700MB per hour, HD = 3 GB per hour, approximate
values).
Device quality
If you want a good job done use good tools, there are
loads of choices when it comes to picking up a Wi-Fi router
and nowadays with cheap China manufacturing the market
is flooded with a massive range of junk. The old joke,
reboot the router has some elements of truth, reality is
your device is closer to the junk end of the market than a
thoroughbred router. The entry range of routers often have
under powered processors and poorly written software
resulting in them slowing down the more they are used,
suffering with internal memory leaks and bloated log
management cleared by a restart. Not everyone is going to
splash out on a commercial grade device but there is some

very good quality in the middle.
There are options available to solve some of the
obstacles mentioned earlier. Installing range extenders can
be a success if done properly but some thought needs to
be put into where to place the unit. Putting the extender in
an area where there is poor, or no coverage is a waste of
money and sure to frustrate any user. The extender must
be within good coverage of the initial router in order to
repeat on the signal. Good quality extenders will give you
the option to instal a ethernet connection between them
and the router enabling you to get greater distance. From a
performance and administration basis its best to stick to
one brand and not mix devices.
Increasing more common of late are the ethernet
overpower adapters, they offer a very simple solution to
turn your house electrical wiring into a network.
Regrettably, the quality control on some of these devices is
negatable and while they may work the unit can be a
source of interference on other household items like radio
reception.
Router Software
Too often people install a router or addon device straight
out of the box and never check the manufacturer website
for software updates and bugfix’s. this router could be on
the shelf for 6 months and in the distribution chain for the
previous six. Vulnerabilities in internet hardware are
coming out all the time and unless you’re up to date your
system may be compromised. You may not consider your
connection as worthy of some hacker’s attention, but they
are always on the lookout for an open door to exploit.
Maybe not to read your email but to sit in wait to launch a
spam or DDOS attack from.
Hopefully the brief comments on the above points will
enlighten you some more on the struggles of your poor WiFi router and its efforts to serve you.
73’s & Happy surfing. De EI2II
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A 5 Element Yagi for 80 Metres
The Driven element of this
beam is mounted on a standoff on
the easterly SS Mast about 70 feet
up. It is finally fed via Wescom own
design 50-ohm to 27-ohm balun with
a high-power rating- via RG8U. The
element is cut for resonance at 3795
KHz.

P3

P2

P1

DR

REF
P3

45 ft

46 - 44 ft

47 - 45 ft

37 - 40 ft

Feed
Point

Then at 30 wavelengths appx.
280 degrees and 100 degrees, it was
easy to go with the 4 X 4 equipped
with an RF Field Strength meter—in
the form of an ICOM 7100 signal
strengths were measured front and
back. Just 10 watts of carrier was
used in these tests. So QRP has its
uses.
A Kevlar rope boom is suspended
between this mast & mast to the west
420 feet away.
The Kevlar boom has markings
every 50 feet just for ease of
adjustment.
Following guidelines in Bill Orr’s
Handbook & Therman, the length and
spacings of the next 3 Parasitic
elements and the reflector were
calculated approximately. Several
modelling programs were also
consulted and tried; however, no
model came close to the result in
terms of spacing and lengths. ORR
and Therman were found to be far
more accurate.
Then the first parasitic was
mounted on the boom – then again at
30 wavelengths the signal strengths
were measured front & back. Many
adjustments in terms of spacing were
made until the best compromise was
reached between VSWR-GAIN & F/B in practise the spacing was closer
than calculated and the feedline
impedance dropped - measured by
Rig Expert test equipment and by
VSWR metering. The length was also
adjusted, and this became slightly
longer than anticipated.
Next a second Kevlar boom was
strung to the east (convenient tree)
and the same work repeated until the

57.97 ft

59.2 ft

60.1 ft

62.4 ft

63.9 ft

For total length of elements multiply measurements by 2
best compromise
was
achieved,
again the best
forward gain ended
up with a closer
t hat
e x pe ct ed
spacing. Following
this work the feed
point balun had to
be altered to the
present ratio.
Then based on
the calculations of
the first parasitic
and proportionately
measured-the
second and third
parasitic was added and measured finally these were fixed in position by
wire wrapping them to avoid slippage.
The ends of the elements are
suspended as near horizontal as
possible on de-branched trees where
the position was suitable and
supports erected where necessary
these are by no means perfect, so
Spiderbeam came to the rescue with
A making Wescom their Irish
distributor and B sending on
telescopic fibreglass poles. These are
currently being installed to try to get
the elements all in the same
horizontal plane.
Even so the antenna is working
Galway Radio Club Journal - 2021

very well in the early morning hours
to the west - the downside is no
possible DX to the East any more as
was the case with simply the driven
element and one director as was the
case last season.
Morning operations are always via
remote operations using the ICOM IC7610 transceiver, ICOM RS-BA1
software (this conveniently has a
server built in) and ACOM 1500
Linear, No ATU is necessary in this
system. The microphone used is the
$3 unit in the Dell laptop.
Michael Higgins, EI0CL
aircooledtechnology@gmail.com
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The Death of a Trojan Battery
T
his article is about trojan
batteries. Our place is off
grid for nearly twenty years,
using wind & solar to charge
batteries to keep the lights on.
I'm a radio engineer and
worked
in
German
broadcasting but ended up as a
ship's engineer & ship's master
for over 25 years, now retired.
I have dealt with all sorts of
batteries for radio and engine
room use. Having wasted a lot
of cash on 'Trojan' batteries I
was enraged enough to put
pen to paper to warn others
not to waste their time with
those inferior products.

This article is a about a failed sixvolt cell I took apart to find out why
they have such a short life span and
quickly lose capacity. The cell was
about 4 1/2 years old when it failed.

I originally had 12 of those large
6Volt/390Ah cells, only three now
have a useful capacity left in them to
directly power a pair of laptops - just
about. I stripped down the latest cell
that failed - a potentially dangerous,
and messy business. But I wanted to
know how I incurred such a heavy
financial loss - a killer when operating
off-grid.

Before prising off the lid, separating
the cells and sliding out one cell for
closer inspection the battery was
carefully drained. Then the cells were
repeatedly washed out with a

saturated bicarbonate solution. This
is dangerous - do not try this at home.
The lid came off surprisingly easy but I expected as much as I noticed
beads of acid around the lid from day
one. The seal is incomplete and
weak, not good for a battery
marketed and sold for floor cleaning
equipment. They were the only large
capacity lead acid cells I could find for
sale in Ireland. 2 Volt cells are a lot
harder to come by, and few 12volt
batteries have large capacities.
Each bank of batteries were 4 cells

in series, each with their own charge
circuit. One set were charged with an
mppt regulator of dubious origin,
those died first. The second set were
dispatched with a 60 amp xantrex
controller -also a quick way to murder
batteries, they lasted a tad longer.
The longest lasting set was charged
with a simple on/off controller based
on a raspberry pi and an adc
converter. For a radio experimenter
it's the only solution anyway, the
pulsed chargers cause too much RFI.
When this last bank died, I got fed up
enough to have a closer look. I have
numerous battery banks here,
Galway Radio Club Journal - 2021

powering the house, lights, heating
pumps, the radio shack, a deep well
pump - but only the trojan batteries
caused troubles from day one, I also
bought a set of 12 pieces of 'trojan'
180amp 6volt cells, they're only good
for the L.E.D. lights in the shack,
they've degraded a bit slower than
the large cells. Fortunately, a friendly
local ham has traded fresh garden
produce for banks of retired telecoms
backup batteries, truly saving the
day. Many thanks to my generous
donor who'd prefer to stay unnamed.
So why did those batteries die?
The charge protocols were

followed to a dot, near daily
measurements, checking the acid,
keeping contacts and battery tops
clean, no hammering of the batteries
with heavy loads, keeping an eye on
the charge currents from a few dozen
24Volt solar cells dotted around the
place, plus low power wind chargers
that are only used when there's too
little sun. Undercharging is just as
problematic a overcharging, leading
to sulfation of the cells. But
examining the cells in the battery
mortuary showed no trace of
sulphation whatsoever.
he troubles really started when
buying 'demineralized' water to top
up the cells. Up to that point I relied
on distilled water mailed to me from
Germany. A friendly chemist went to
the troubles to double distil water in
a proper distillation stack. Slow,
expensive, but definitely worth it: I
maintained over 30-year-old batteries
with that water without any troubles in the end the cases started to crack,
so I ended up buying the Trojan
batteries. I spend many years in
ships engine rooms dealing with
starter batteries, knowing how -notto destroy those vital pieces of
equipment. The chemist retired; my
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source of clean water dried up.
I know that the water that's sold
here as battery water is
contaminated, but I could no longer
operate my power supply, as the cells
were losing electrolyte atan alarming
rate - much more than what I was
familiar with proper lead acid
batteries. So I bit the bullet, added
just enough water from those sealed
containers sold at various hardware
stores, hoping it would not shorten
the lifespan of the cells too much.
Within hours the troubles started.
But that contaminated water alone
could not possibly be the only source
of failure, as each of the dead cells
refused to hold charge in the centre
cells. The two outer cells happily held
the charge. Charging the dodgy
Batteries for several weeks made no
difference: within a very short time
the voltage of the centre cells fell to
zero. Opening the cells revealed why!
The cells are badly constructed.

Proper batteries have the connecting
bridges between the cells under the
lid, well above the acid level. Here
the connections are made about 1
cm above the top of the cells, far too
little to maintain enough electrolyte
reserve. When following the
manufacturer’s instructions on filling
the cells one will inevitably destroy
the batteries: the electrolyte from
the outer cells will leak into the
centre cells. The are no seals in
those connecting ports, just a hole,
barely sealed by the lead rivets
connecting the plate packs. Once
there is any level of aging, or
mechanical distortion in those soft
casings the acid will flow between
cells: game over.

some parts of the plates are not
connected. The silvery looking
cathodes are in a reasonable state,
the reddish anodes are just falling
apart, one some of the previous
failures I could see fractured anode
bridges, but always only in the centre
cells.
Note that there is hardly any
shedded plate material in the
reservoir below the cells. It's not
shedded material shorting the
underside of the cells, as happens in
old and well taxed batteries. The
bulging sides of the soft cases
initially made me think that excessive
shedding, combined with bad water,
caused the rapid failure. I suspect
that the poor mechanical properties
of the cases caused partial fracture
of the plates, accelerating the 'Death

of
a

The anode disintegrates because
the connecting frame is too weak.
That explains why it seems
impossible to balance the cells,

Trojan'...
Conclusion: I don't trust the first
generation of Lithium based cells for
use in a wood frame house. I've seen
small laptop batteries go up in
flames, resulting in fires that are
impossible to extinguish. Lithium
phosphate and later types are a lot
safer, but simply too expensive: one
cell fails, the whole pack needs to go.
Star Trek quality displays and
connected apps on 'smart ‘phones
only mask that problem.
Although lead based batteries are
last century's technology, they are
readily available - but go for glassmat or gel cells, depending on use
profile, in any case do not bother
with regular car batteries, they’re
dead within days or weeks. Forget
those cheap chargers, sold almost as
an afterthought. I examined a large
number of those 'regulators': each of
them failed due to bad design and
low quality components, plus the
most common user error: solar
panels connected in full sunlight, full
load applied - and then disconnect
the battery.
A full understanding of what to
expect from batteries is a must: too
often the off-grid setup dies because
the system is dimensioned far too
small, expecting to run a regular
household. That's how I ended up
with loads of extra (half dead)
batteries, panels, assorted wiring,
dead chargers, etc: Failed
installations with the user caving in
after an expensive failure, and
signing up to the 'mains'...
I now use Glass Mat Sealed Cells as I
can no longer obtain pure distilled
water. The Glass Mat batteries are
more resilient than the wet Lead Acid
variety.
Stefan Zalewski, EI4KU
ei4ku@ampr.org
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Shannon Basin Radio Club
T

he Shannon Basin Radio Club
was formed about 25 years ago.
Originally our members were from the
Shannon Basin area but over the last
few years the membership has spread
to cover a wider part of the country
and one member is located in San
Francisco ,KM6MJC.
Our present membership is just over
30. We are not a contest club although
we do take part in the field day
contests and also the IOTA contest as
a club. Some of our members are
contesters, some like to rag chew,
some like digital and so on, the same
as with any club.
Shannon basin Radio Club has
had a busy year despite the Covid
Restrictions
Our activities started with CW
field day on the 5th June where we
took part in the six-hour section and
headed for a field opposite the
racecourse in Roscommon (thanks to
Tom EI4HCB).
The weather on the day was ideal
and it didn’t take long to get the
Windom up and the ICOM IC 7400
was ready to be powered up.
Unfortunately, however, it didn’t
power up, s o plan B was
implemented and Paul EI9HQB
brought his ICOM IC756 pro 2 (which
did power up).
Conditions were not too
favourable with some local noise but
Niall EI4CF and Brian EI8IU still
managed to have a decent QSO
count.

Lots of refreshments were
available on the day and it a great
opportunity for the club to get active
again after the lockdown.
We would also like to welcome
Roger, EI6IFB, and Manus SWL to
the club, both had their first outing

with the club on the day.
Meetings
We have had a couple of club
meetings which were on the WebEx
platform and hopefully the next one
may be in person depending on
restrictions etc.
IOTA 2021
We
travelled
fo r
In is hb of in
(EU121) but with a
smaller team than
on our last visit.
Anthony EI6GGB,
Tom
EI4HCB,
Fergus EI6IB, Cyril
EI4AGB ,and Brian
EI8IU, all met in
Cleggan on Friday
and sailed over to
the island that
afternoon to get
everything set up. Marty, EI2IAB,
joined us on the Saturday morning.
Once again, we were staying in the
national school, and it didn’t take us
long to get set up. We were going to
use a multi-band vertical and an ICOM
IC7300
70CMs and 2M Counties Contests
Once again headed up Cairn Hill in
Longford and set up for the contests
using a Diamond X510 and ICOM
IC910. Conditions were fair and we
had a decent QSO count on both
bands. Operators were EI4HCB,
EI4GGB, EI2IAB and EI8IU.
SSB Field Day
Roscommon was the location for
this one. The station up in a field just
Galway Radio Club Journal - 2021

outside the town (Thanks tom
EI4HCB)
A Zepp antenna and an ICOM 7400
were used for this event. Conditions
were fair and several ops had some
time on the mic. (We done the sixhour category) Refreshments were

served in the form of a barbeque and
food was plentiful. The weather was
good, so a most enjoyable day was
had by all.
Operators were EI9HQB, EI4HCB,
Mark (SWL), EI2IU, EI8IU, EI9HX,
EI2IAB, EI9CUB, EI6GGB, EI5IN, Allyn
(SWL), EI4GGB,
JOTA 2021
Several club members were
involved in JOTA stations.
Marty EI2IAB and Owen EI4GGB were
in Meath with the Longwood Scouts,
Enda EI2II was in Galway,
Anthony EI6GGB, Tom EI4HCB and
Keith EI5IN were in Oranmore with the
local troop.
Both HF and VHF and DMR stations
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were used and it proved to be a very
successful weekend and we hope
some youngsters may study for the
licence in the near future.
Shannon Basin Radio Club were
delighted to take part again, in this
year’s Jamboree on The Air (JOTA).
JOTA takes place the 3rd weekend in
October every year and this year’s
event marked the 64th occasion.
Representing our club was Eoin
EI4GGB, and Marty EI2IAB, operating
EI3JOTA with the 17th Meath,
Longwood scout group. Braving the
elements was our hard-core team,
Anthony EI6GGB, Tom EI4HCB, and
Keith EI5IN, going portable EI2SBC/P
with the 8th Galway, Oranmore scout
group. Good fun was had by all with
over 60 scouts having an opportunity
to get on the air using our stations.
Special thanks, to all the Scout
group that invited us to assist them
with their Jamboree this year, we are
looking forward to taking part again
in 2022. Any operator interested in
taking part in this event, please
contact our Youth Officer Marty
EI2IAB.
Club Repeater
A couple of months ago the club
moved the 2-meter repeater to a
better site as some members were
unable to access it. The new site is
on Sliabh Ban just outside
Strokestown in Co Roscommon. The
site is approx. 250 meters A.S.L. with
clear views all around. Once licenced,
we activated the repeater, EI2SBR,
on 16th August and initial reports are
very good to say the least. The QRG
and CTCSS tone are the same as
before - 145.775 MHz with 88.5Hz
CTCSS tone. Thanks to Cellnex, Tom
EI4HCB, Patsy EI9CUB, Peter EI2IU,
The Repeater Co-ordination Group
and ComReg for their help and input
on getting the new repeater on the
air.

The Shannon Basin Nets
Top Band

Monday evenings at 9pm on
1990 KHz +/- QRM
80 Metres

Thursday evenings at 8pm on
3780 KHz +/- QRM
2 Metres
Sunday evenings at 8pm via the
Shannon Basin Repeater on
145.775 MHz. CTCSS 88.5 Hz
Brian Canning, EI8IU
brianei8iu@gmail.com
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Build An Allstar Node for 70cms
A
llstar
is
a
VOIP
communications system
which has of late become very
popular amongst the radio
amateur community. Using a
simple handheld radio tuned to
your node you will be able to
have QSOs with stations from
all over the world, and the
audio quality is outstanding.
Allstar is a VOIP communications
system which has of late become
very popular amongst the radio
amateur community. Using a simple
handheld radio tuned to your node
you will be able to have QSOs with
stations from all over the world, and
the audio quality is outstanding.
AllstarLink is a network of Amateur
Radio Repeaters, remote base
stations, and hotspots. Allstar link
runs on a dedicated computer that
home radio site or computer centre.
It is based on the open-source
Asterisk PBX running our app_rpt
application. App_rpt makes Asterisk
a powerful system capable of
controlling one or more radios. It
provides linking of these radio
"nodes" to other systems of similar
construction anywhere in the world
via VoIP. AllStarLink's primary use is
as a dedicated computer node wired
to your repeater or radio.
Connections from Echolink, other
VoIP clients and telephone calls are
supported.
An Allstar micro-node can be
purchased from M0AQC, G7RPG or
2E0BMT/G5REV fully built although it
is relatively easy to build an Allstar
micro-node from scratch, either from
kit form or you can acquire the parts
from eBay.
It is way easier to spend a little
extra and acquire all the parts
together, so in this case the
2E0BMT/G5REV kit was procured.
The Build
Drill holes on the back of the
Project box to accommodate the 90degree SMA female to Male
Connector. At the opposite end of the
back of the box drill holed to
accommodate the power socket and
the on-off switch. While the drill is
still I the hand drill around ten well

The main components are:

1) Raspberry Pi 3B+ microcontroller+ SD Card
2) CM108 Sound Fob
3) Baofeng 888S 400 – 470Mhz transceiver (do not buy the PMR446
version)
4) 12V plug in power supply
5) Small Buck Converter board to convert 12V to 5 V available on eBay
6) Project box
7) Components – Switches X 2 (1x Push Switch and 1 x On Off Toggle
switch,
8) Semiconductors - Diodes (2x IN5408) 1x 2N3904 transistor
9) Resistors – 4 x 10K, 2 x 1K and 1 x 4.7K
10) SMA Pigtail -SMA Male to SMA female. 90-degree SMA Connector SMA
female to SMA Male
11) Various colours of Hook up wire
N.B. Stefan, EI4KU, was selling Baofeng 888S radios at a recent Rally

Fig.1 Solder the positive and negative leads to the Buck Converter board
spaced holes as air vents to allow a
circulation of air around the
microcontroller that may get warm.
Wire the positive centre pin of the
plug to the on off switch and solder a
short length of wire to the outer of
the power socket. Solder in the Buck
converter board.
Connect the power and switch on.
There should be 12 volts measurable
from the positive and negative of the
power socket. The output voltage can
be measure from the other end of
the board. The negative is point at
the top left of the board and the

Fig 2 Solder in the buck Converter
positive connection is the bottom
right side of the board. Connect the
probes of the test meter to these
points and measure the output. This
will probably be around 11 Volts.
Insert a small screwdriver into the
small screw on the top of the

Fig. 3 Buck converter in situ with 1N5408 Diodes to drop the volage to 4.2v
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potentiometer and twist it either
clockwise or anticlockwise to reduce
the voltage to exactly 5 volts which
will be used to supply the Raspberry
Pi. Fig 2
4.2 Volts is the supply voltage
required for the Baofeng 888S
transceiver. This is achieved by
dropping the voltage across two
IN5408 diodes. Typically this is a
drop of 0.6V across each diode but
may vary and possibly 3 will be
required. Get the voltage as close to
4.2 volts possible generally only two
diodes would be sufficient. See the
orientation of the Diodes in Fig, 3
The Red wire is the 5V supply to
the Raspberry Pi, the grey wire is the
negative lead and the purple wire
connected to the last diode is the
4.2V supply for the Baofeng
transceiver. A small amount of
repositioning of the diodes and then
double check that the power is
correct as in 5V or the 4.2V for the
Transceiver.
Connect the Raspberry Pi in line.
The 5V supply goes to the top right
(Pin 2) and the grey Negative led to
the ground position which is two pins
further down from the 5V line (Pin 6)
see diagram below Fig.4 connect the
Ethernet cable to the Raspberry Pi
and the Router

Fig. 4 GPIO pin connections

Fig. 5 The Build so far

Fig. 6 The various locations that require modification on the CM108 Fob
Preparing the CM108 Sound Fob

Referring to the diagram in Fig. 6,
perform the following modifications.
Using a fine tipped soldering iron
or a heat gun from a SMT rework
station, remove the pink and green
jack sockets from the board. Be very
gentle as you do not want to lift any
of the tracks from the PCB. Remove
the small capacitor just at the edge of
the board close to the green jack
socket which is bridging points C1
and C2. Remove the two resistors.
The first is at the edge of the circuit
board at the bottom left side of the
pink socket in the diagram. The
second is just above the one you
removed.
Break the track between pin 8 and
pin 11 (scratch with a knife). Break
track between pin 5 and pin 2 and
lastly between pin 7 and pin 8.
Solder points A, B, and C on the
CM 108 – these are located on the
corners of the chip which makes life
a little easier
Use 30g hook-up wire to connect
pin A on the CM108 to pin C2. Using
30g hook-up wire, hook up pin B on
the CM 108 to pin 7. Solder a longer
Galway Radio Club Journal - 2021

piece of 30g wire to pin C that will be
connecting to an LED on the front
panel.
Solder a 10k resistor between pin
between pin 2 and pin 3.
Solder a 1K resistor between pin
11 and pin 12
Solder a 10k resistor between pin
7 and pin 8
Solder in the 2N3904 base to pin
8 emitter to pin 9 and collector to pin
5
Cut 4 lengths of wire
Black wire -Transmit to pin 1
Yellow wire - receive to pin 10
Red wire - PTT to pin 5
White wire - COS to pin 2
Bundle the 4 wires together as
these will attach to the transceiver.
Plug the CM108 fob into the
Raspberry Pi USB Socket.
Modification of the Baofeng 888s
The transceiver unit used in this
project is a Baofeng 888S 70cms
handheld. These are very cheap and
can be bought from Stefan EI4KU at
a Radio Rally or via eBay
Only three items are used from
the box. The radio, the battery for
initial work on the Radio and the
antenna. Using Chirp, program the
Baofeng Radio. Just program one
frequency to every channel with
CTCSS or DCS tones encode and
decode. Disable all audio
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notifications on the radio and the
Roger beep and so on. Set the power
to low power and upload. The reason
for programming the radio is
program m ed wit h t he s am e
frequency on all channels is so that it
will not matter if the channel knob is
inadvertently moved.
Next remove the battery, the
knobs from the top of the radio and
remove the radio from its plastic
case.

Cut the wires off the speaker as
this will no longer be needed.
Remove 5 screws on the PCB to allow
the radio to be removed from the
heatsink.
The radio will not come away from
the heatsink as there is a part that is
soldered from the PCB to the
heatsink. The location of this point is
approximately one centimetre down
from the space between the channel
and volume controls as shown by the
red arrow Remove the LED, the
Speaker wires. Turn over the radio
and de-solder the electret
microphone from the board. This may
come in useful for a hands free
microphone project.

Fig. 7 De-solder the point indicated
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Turn the PCB over to expose the circuitry. Remove the inductor (coil) located one
centimetre below the Channel switch, remove the transistor and the component
next to the transistor indicated by the red arrow to the left of the transistor.

Solder a length of wire to the pin of the IC at the top left of the picture as
indicated by the black arrow in the diagram above. This is the COS line.
Cut 1 cm of hook up wire and solder from the two capacitors to the point
where the lower end of the coil was situated—indicated by the red arrows below

COS Line

The board may be placed back onto the heatsink and don’t forget to resolder
the point indicated in Fig. 7 Screw the board down to the heatsink.
Two 10 K resistors are need to be soldered next so cut the leads to approx.
half a centimetre. Fig 8. Solder a short length of black hook-up to a convenient
earth point on the PCB. As in Fig. 9
Galway Radio Club Journal - 2021

40

Winter 2021 ● Galway Radio Club

Feature

www.galwayradio.com

R2

R1
Fig. 8 Placement of 10K Resistors

Fig. 9 Convenient earthing point
Now it is time to start fixing the
components into the Project box.
Start by using a piece of double
sided tape to stick the buck
converter board to the base of the
project box.
A short self tapping screw can be
used to hold the Raspberry pi in
place. Note the raised plastic
dimples conveniently placed on the
bottom of the box. Another may be
used to screw one corner of the
Radio heatsink to the bottom of the
project case.

Fig 10 The wiring from the CM 108 fob to the Radio almost complete
4)
5)
6)

Black wire from the fob
attaches to the resistor R1 in
Fig. 8 (TX Audio)
Solder the Yellow wire is
soldered to R2 (Receive Audio)
Solder the red wire to the PTT
pad shown in Fig. 11

Wiring the CM 108 to the Radio
Most of the wiring can be seen in
Fig. 10.
1)
Solder the black earth lead
from the radio to the top of
the USB socket on the
Raspberry Pi.
2)
Wire the purple to the point
that was de-soldered and
resoldered to fix the PCB to
the heatsink This is the 4.2V
power line.
3)
Solder the white wire from the
Fob to the wire previously
soldered to the IC. COS Line
shown in Fig, 7

Fig. 11 Location of the PTT Pad
Screw in one end of the pigtail into
the antenna socket of the radio and
the other to the socket on the back of
the project box and then connect the
antenna.
Last Part of the Build
Drill the front panel to accommodate
the Push switch and the three LEDs
as in Fig .12. Solder the three
cathodes of the LEDs together and
take a wire from there to earth
(solder to the USB socket on the
Galway Radio Club Journal - 2021

Raspberry Pi). Next take three GPIO
wires and connect them as follows:
1)
from Pin 1 on the Raspberry
pi (3.3V) via a 330 ohm
resistor to the Anode of the
Red LED (Power Indicator)
2)
From pin 9 (GND) solder to
one of the tags of the push
button switch
3)
From pin 11 (GPIO 17) to the
other tag of the push button
switch.
Wire 2 and 3 the Ham VOIP program
has these two pins configured so
that holding the push button down
for 6 seconds will close the program
and system down.
4)
Solder the wire from point C
on the CM108 Fig. 6 via a !K
resistor to the anode of the
Blue LED show that the
CM108 is responding.
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Solder the wire via from point
7 on the CM108 diagram
Fig.6 via a 4K7 resistor to the
anode of the green
LED
which lights when audio is
received.
That completes the build of the
Allstar node.
Setting Up Allstar on the Raspberry
Pi
Got to the Allstar Web Site
https://allstarlink.org/
Register and Request a New
Node. This can take 24 hours.
A High speed micro SD card with
around 32G of space is required for
the Allstar Image.
Go t o t his URL ht t ps://
wiki.allstarlink.org/wiki/
Beginners_Guide#Download_an_ASL
_image and follow the instructions.
There is little point in cutting and
pasting the instructions here when it
is well laid in a very comprehensive
step-by-step manner out on the
Allstar Website.
Assuming all has been
programmed as per instructions it is
possible to screw down the
Raspberry Pi into the box minus the
Ethernet Connection as it will now
work on Wi-Fi. Replace the lid and
Switch on the unit.
Switch on the transceiver and set
to the operating frequency of the
Allstar Link node. Ensure that the
CTCSS tone match those of the
node.
To connect to an Allstar node
Enter *3##### where # is the
Allstar node number you wish to
connect.
To disconnect from an Allstar Node
key in *1##### where # is the
number of the node you were
connected to.
List of Active Allstar Nodes may be
found here:

www.galwayradio.com

5)

The finished project
Mandatory Command Codes

*980 Say app_rpt Software Version
*75 Link Connect (Local monitor
only)
*72 Last active node (system-Wide)
*73 System Wide Connection Status
*71 Disconnect All Links (Macro)
*74 Reconnect all Links (Macro)

*1 Disconnect from Link
*2 Connect to Node in RX only mode
*3 Connect to Node in Transceiver
Mode
*4 Command Mode for Controlling
Node
Optional Command Codes

Every Allstar command must begin with a
“star” character *

*80 Force System ID
*81 Say System Time

Location of Worldwide Allstar Nodes

http://status.allstarlink.org/
Connecting to Echolink via an Allstar
Node
Allstar treats all Echolink numbers
as 6-digits long . If the number is
only 4 digits leading zeros have to be
added so Echolink Node 5422 would
be come 005422 so to connect to
such a node *3005422 would be
dialled on the DTMF pad. Key
*1005422 to disconnect.

The content of this article was based on
YouTube videos entitled “The Idiots guide to
building an Allstar Node by Ben Topham,
G5REV who sells the complete kit of parts.
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Activating the 4 metre Band
T
he Four metre band was
always referred to as the
"Gentleman's Band" due to the
relatively small community of
operators who were on first
name terms with one another.
These were real radio hams as
they either built their own
equipment or modified existing
ex-commercial equipment.
Until recently the Four metre band
was not hugely popular in Ireland
mainly because there were very few
commercial black boxes and it was
"just another VHF Band". For the
more serious and dedicated
operators, there was the option of a
transverter, allowing SSB and FM
operation, and, for general use, many
would delve into the innards of Low
Band ex-commercial equipment and
align it onto the Four metre band.
Some resourceful operators
converted existing Six metre
equipment for use on Four metre
band, whilst many others designed
and built their own transceivers.
Twiddling with radios on the bench is
primarily what we do, as radio
amateurs, because it is part of the
hobby and is cost effective.
In the last few years, more and
more countries have allowed
operation on the Four metre band
although the actual band allocation
varies in some countries. As a result
of t his, t he am at eur radio
manufacturers have offered radios
which include the Four metre band.
Anytone, Wouxun and Retevis have
produced some dedicated Four
metre transceivers which perform
admirably on the 4 metre band.
Retevis have recently introduced
the RT9000D to the market and
several YouTube videos have given it
good reviews. Recently, three
operators in the West of Ireland
purchased the RT 90000D and there
have been others on the IRTS
Facebook page who took an interest.
Fig. 1. This radio covers 66 - 88 MHz
which is ideal considering the new
segment of VHF Allocation we
received a couple of years ago.
Of course, modified commercial
equipment would be adequate for

Fig. 1 Retevis RT 9000D 4 Metre Band Transceiver
most operations mobile or portable.
More recently Martin Lynch has
offered a the Wouxun KG-UV8G
handheld radio that works on both 4
and 2 metres Fig. 2. This is a
sensitive handheld and very user
friendly with good reviews.
EI7FAB, was surprised to hear a
Dutch station on his KV-UV8G during
a Sporadic E opening. He promptly
called the station back and
succeeded in a two way exchange of
details on the high power setting
using the Rubber Duck antenna.
Other radios with 4 metres are the
European Models of the ICOM 7100
and, more recently the European
model of the ICOM 7300.
The Propagation characteristics of
the Four metre band make mobile
operation more interesting as the
distance covered is generally superior
to Two metres. Auroral, Sporadic E
and Tropospheric Propagation often
result in some vast DX openings.
Sometimes a DX station will appear
on the operating channel out of the
blue.
Normally Sporadic E season is
noticeable from the end of April until
the end of August. Recently there
have been strong openings around 9
am Local time. Moving into the
Summer Sporadic E is most
noticeable around 5pm.
Four Metres will produce good
DX via tropospheric propagation.
Aircraft scatter is particularly
noticeable on this band with sharp
rise and falls of signal strength. My
home QTH in the UK was in the flight
path to Heathrow so this was
noticeable almost every day.
Galway Radio Club Journal - 2021

Tests were
conducted on
many bands, by
members of the
Galway
VHF
g r o u p ,
especially
in
Connemara
which has a
very rugged and
mountainous
terrain. Bands
from 70cms to
10 metres were
Fig. 2 Wouxun
included.
KG–UV8G
Surprisingly,
as VHF Bands go, the Four metre
band actually gave the best signal
strengths over defined distances. 4
metres managed to circumvent many
obstacles. It was concluded that the
4 metre band would always give
better results whilst mobile in most
areas, even in Connemara. Tests
over a given path from Salthill (3m
Above Sea level) to Headford found a
greater signal strength for a given
power level over a fixed path on Four
metres vs Two metres - not
surprising as the wavelength is
longer. Furthermore, there is less
likelihood of mobile flutter or
dropouts during mobile operation.
Hopefully the 4 metre Allstar/
Echolink Gateway will be up and
running in the New Year which will
enhance the local activity in Galway
City and County if we can find a
suitably high site.
Steve Wright, EI5DD
wright14@gmail.com
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Mayo VHF Group
T
he Mayo VHF Group
(EI2MRG) was formed in
2002, the Group was originally
known
as
“The
Mayo,
Roscommon,
Galway
Experimenters Group”. In 2010
the Group decided to change
the name to the “Mayo VHF
Group” as it was felt it better
described the direction the
Group. During the early years
the Group were active on HF
(Mainly 80M), VHF & UHF.
23cm
In July 2007 John EI7FAB and Joe
EI3IX ventured into the world of
23cm using Yaesu Ft 817s to drive
Khune transverters with 200Mw
output into Tonna 35ele & 55ele
yagis. Initial experiment results were
impressive with distances of over
100Km achieved on this minimal
power.
Bulgarian SG Labs transverters
coming onto the market was a game
changer, very reasonably priced, 2w
output, built in switch relay, and low/
high SWR LED indicator not to
mention the /P factor, this
transverter was a winner right from
the start.
Once we had the transverters in
waterproof boxes, SOTA activity
kicked off, concentrated on
Croaghmoyle (EI/IW-035), Croagh
Patrick (EI/IW-005), Nephin (EI/IW002) and Mweelrea (EI/IW-001) in

Co. Mayo. Over the past few years,
the numbers of 23cm operators in
Mayo/Galway have increased, they
now include: EI1EM, EI3IS, EI3IX,
EI4AAB, EI5DD, EI7FAB, EI7IX,
EI8HH, EI9JA, EI9KP.

3cm

In July 2009, Joe EI3IX, Tony
EI4GHB & John EI7FAB purchased
US DownEast 10Ghz transverters
(2.8w output) with Procom 48cm
dishess. We were driving the
transverters using Yaesu FT-817’s
(For SSB) and Yaesu VX7 for the
more waterproof option!.
Lots of point to point experiments
carried out, rain scatter etc.
Unfortunately Tony sold his 10Ghz
gear a few years ago. Number of
10Ghz ops that I know of EI3IX,
EI4ABB, EI7FAB & EI8HH.
In 2015, the Group applied for a
second callsign to be used for the
sole purpose of microwave activity
and experiments, we were granted
the call EI1GHZ by ComReg, its only
used on activity 23cm and above.

13cm

In December 2016, the Group
purchased SG Labs 13cm
transverters, same construction type
as the 23cm and same power
output, again once placed in the
waterproof boxes, 13cm was added
to our SOTA activations!
Many comparison experiments
were carried out between 23cm,
Galway Radio Club Journal - 2021
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13cm & 10Ghz. Many of the
experiments were carried out using
the 4ele PCB yagi (7dbi) 4.75in in
length! ODX was 127km between
Croaghmoyle & Arranmore in
Donegal.
One experiment between EI4AAB
and MI/EI3IX/P on Slieve Donnard in
Northern Ireland, resulted in MI/
EI3IX/P receiving Aengus 5/8 using
SG Labs 13cm transverter (2w) +
Sirio yagi (11dbi), Aengus was using
a 67ele yagi with 25w, with dish for
receive. Unfortunately no QSO.
Since that we have added Tonna
28ele yagi and Antenna Amplifier
yagis to the kit.
Number of 13cm operators at this
time is: EI3IX, EI4AAB, EI7FAB, EI7IX,
EI8HH & EI9KP

night starting @ 2100hrs, three
weeks ago we introduced an AM
Net to run each Wednesday night
from 2100hrs – 2130hrs this has
been a great success with 7
stations calling in from four
counties including a number of SWL
reports! FM Net now takes place
from 2130hrs – till late.
Recently we put EI5DD’s ICOM
9700 through it paces on the
bench. On each band, 2 metres,
70cms and 23 cms, we tested the
radio on each of its modes and tried
out contacts over specific paths
towards Oughterard/Moycullen, and
Westport.

6cm ATV

On 2 metres and 70cms we used
the Vertical colinear antenna and
tested varying power levels and each
of the modes as in SSB, AM, FM, and
D-Star.
The same tests were performed on
23 cms using a 23 element beam.
EI3IS was using a 2W transverter on
23cms and received our signals
perfectly at all power levels.
EI9JA, from Westport carried out
similar tests using his ICOM 9700.
test allowed us to drop power levels
to the point where only an S0 - S1
signal were received and then we
tried the D-Star mode. From a very
noisy FM signal we received a perfect
S9 quality signal on the D-star mode.
The overall impression of the
ICOM 9700 was very good. The audio
quality was good and crisp on all
modes.
Experimentation has been carried
out using Digital Modes such as
C4FM and DMR in simplex mode.
Path lengths of over 66 KM have
been operated on 1 Watt on both
C4FM and DMR to date. The new
year will see further experimentation
Looking forward to 2022, our
Group celebrates its 20th birthday!,
Hope to run a special event for this
during 2022, we are also planning:
1)
2)

In March 2019, we added 5.6Ghz
ATV to our arsenal, The transmitter/
Receiver uses the FPV platform
(600mW output), all of the kit was
sourced from China. A total of three
kits were built, John EI7FAB & Joe
EI3IX carried out a few experiments
up to 2Km, distances of 180 Km are
achievable using 600mW.
Number of 6cm ATV operators at
the moment is: EI3IX, EI4ABB &
EI7FAB.
Since the first Covid-19 lockdown
we have had a 2m Net running on
145.375Mhz FM each Wednesday

3)
4)
5)
6)
7)

HF activations.
VHF 40Mhz & 60Mhz
activations.
SOTA activations (8m –
10Ghz).
Island activations.
Microwave activations.
Add 5.6Ghz SSB or 24Ghz
SSB to our activations
Install a 23cm beacon in
Mayo, late 2022, early 2023.

Joe Fadden, EI3IX
joe_fadden@yahoo.com
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Bluetooth Hands Free Mobile
U
nlike
mobile
phone
operation, the operation
of two radio is less likely to
cause distraction if it is only a
case
of
picking
up
a
microphone, pressing the PTT,
and talking. The likelihood of
having to change the channels
or change the parameters on
the radio is minimal but down
to
the
operator.
While
operating through a Repeater
of Gateway it should not be
necessary to make any changes
of frequency and nowadays,
the DMR Networks facilitate
roaming between repeaters.
Here are a few ways to
overcome the problem of
holding a microphone in the
hand to the face.
The more recent models of mobile
radio incorporate Bluetooth systems
that will interface with the in-car
handsfree mobile phone system or
offer the alternative of an earpiece
with a small boom microphone. This
is an advantage in that there are no
wires to get caught around great
levers or tangles in the steering
wheel. There is generally a tiny button
on the earpiece to facilitate PTT it
often difficult enough to press this
tiny button and so an independent
PTT is often a better proposition.
Some may have the PTT switch
attached to the gear lever so that it is
convenient to flick the PTT to transmit
without having to hunt for a lead with
a switch on the end of it.

TalkSafe
Talk Safe was made by RPF
Communications and addressed the
issues of handsfree operation. Sadly
the unit is no longer in production but
can be found on eBay from time to
time and will provide an excellent
Solution See Fig.1
Talk Safe had two leads, one of
which connected to the speaker
socket and the other via a

Fig.1 TalkSafe Bluetooth Unit

Fig. 2 Pryme Blu Bluetooth unit

customised lead into the microphone
socket. Two leads were wired to the
microphone socket - one for the input
of audio derived from the Bluetooth
microphone and the other would
connect to an external PTT located on
the gearstick or on a flying lead.
The headset could be an earpiece
with small boom mic or something
like the Blue Parrot headset which
had one earpiece and a longer boom
mic.

did not have Bluetooth facilities.
They do show up from time to
time. These were easily modified
to accommodate any amateur
radio transceiver and worked
well with most Bluetooth
Headsets. A very cheap
alternative to the expensive
commercially produced units.
KG7AGE provided a step by
step video covering the use of
Bluetooth with ham radio.

Pryme Blu Adaptor

Blue Parrot Headset

The Pryme Blu adaptor is primarily
designed for commercial radios but
has more recently become available
for some models of amateur Radios
Fig.2 .
The commercial version fits into
the accessory socket on the back of
the radio in the case of Motorola and
Kenwood equipment. Located in the
centre of the Fob, is the PTT switch or
there is a socked to take a small jack
with an extension lead for an external
PTT switch.
The quality of audio is excellent
from these units and good reports on
speech quality have been received.

Sena SR10 Bluetooth Adaptor
Another versatile unit that can be
adapted to interface with most mobile
radios. This unit is more expensive as
it is designed for use on motorcycle
two way radios and is waterproofed.

Jabra A-210 Phone Adaptor
This was a unit commonly found
on eBay and was originally designed
to interface to a Mobile phone that
Galway Radio Club Journal - 2021

The Blue Parrot Headset is
expensive but an ideal solution
for hands free mobile operation.
There is less pick up of ambient
noise in the car and the boom
mic is close to the mouth which
reduces the need to add
additional boost to the audio
signal. You will need an
additional lead from the radio
for a PTT switch box unit which
can be fixed to the gear stick.
The alternative would be a PC
headset or wire an electret
insert from the sun visor. See
the next article >>>>>>
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A PC Headset For the Shack
A Heil-Pro headset is an attractive
idea for the shack but is it really
worth the price? Ok there are many
plus points like tailored Audio and no
distraction from external noise but
they are bulky!
There are many PC gaming
headsets which are far more
comfortable to wear and also have
excellent sound reproduction. These
are perfectly adequate for purpose
and won’t break the bank. K8JHR
lists a number of headsets that
would be suitable at this link:
http://www.k8jhr.com/files/
headset_notes_and_reecommendati
ons.pdf
I generally use the PC Headset
with the jack-plugs as these are
cheaper. Amazon and eBay are good
sources for these. A Plantronics
headset with boom mic would be my
first choice although there are many
other brands out there. The basic

Fig. 1 PC Headset Mic wiring

circuit for wiring to the headset mic
is shown in Fig.1
The phones socket can be
plugged directly into the Radio and
the PTT can be brought from the Mic
plug to a jack plug for either a
footswitch or a small handheld
switch. Obviously the footswitch is
the better choice.
Trawling through the internet I
found an excellent circuit by OZ1JTE
Fig. 2. This circuit ticked all the
boxes and can be used with almost
any PC or Gaming Headset. The
addition of the pre-amp circuit for
the electret mic makes it even more
versatile. The power from the 5 Volt
phantom supply for the microphone
is sufficient to power the pre-amp
circuit. Several different headsets
have been tried with this circuit and
good reports have always been
returned. The PTT is simply a
connection from the PTT pinout on
the mic plug connected to via a
switch to ground. This can be either
a footswitch or a push button
mounted on something easy to hold.
The circuit below could well be
used for a small electret microphone
on a gooseneck mounted on the sun
visor of the car. The gain of the
microphone can be adjusted to give
a happy balance between voice and
ambient noise from the car. It is

generally not necessary to use a
headset in a car as the speaker will
suffice.
G8JNJ, has two circuits on his
webpage. One is for the Yaesu FT857 and the other for the ICOM
7000 radio. They both use standard
Yaesu or ICOM connections and
would be easily adaptable to other
radio provided you have the pinouts.
See https://g8jnj.webs.com/Boom%
20headset.pdf
A wealth of information covering
microphone connections may be
obtained from the G4WPW
Microphone Connections page found
at this url:
http://hendricksares.org/docs/misc/
Microphone_Connections_Reference
.pdf
MyDEL, Safe Speak, and Watson
supply a system to fix onto the
dashboard or sun visor allowing
handsfree mobile operation and
these all use a similar circuit to
isolate the mic circuit from the
phantom 5V line powering the
electret microphone.
Finally, whilst it is illegal to use
mobile phones in the car, the use of
two way radio is not although, can be
a grey area. The use of a handsfree
device will naturally be more
acceptable than holding a mic.

Fig. 2 ON1JTE PC Headset to Radio converter with built in pre-amp
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Loops & QRM on Digital Radio
H
ave you ever been on a
Talk Group and heard
somebody’s
transmission
playing over and over again for
an extended period of time?
This is an issue happening more
and
more
with
station
operators who maybe blissfully
unaware that they are causing
QRM by connecting their
Hotspots to the main station
antenna or running two
hotspots
on
the
same
frequency in the shack.

Loops are created when two or
more hotspots are set to the same
frequency and are close enough to
transmit to or receive from each
other. Due to latency in
communications over the internet, a
few seconds of a transmission will
repeat itself for a considerable period
of time.
The station ID that you see on your
radio is not the one causing the loop,
This is the unlucky person whose
transmission was picked up by
somebody with poorly set up
equipment. Since they don’t see their
own ID, the station causing the loop
may not know that it is them that is
responsible.

How does this happen?
A station operator transmits on a
talk group. > Another station has two
Hotspots improperly set to identical
frequencies. > The transmission is
received over the internet by one
hotspot before the other > this
hotspot then repeats the
transmission locally. > the Second
hotspot receives the same
transmission over the internet and
broadcasts it back over the internet.
> The first hotspot receives that
transmission over the internet and
retransmits it over the air. > The
cycle repeats itself ad infinitum until
somebody intervenes.
The problem is that the Hotspots
repeat the transmission along with
the ID of the original transmission.
Naturally people tend to see the ID
displayed and presume that it is that
station responsible for the loop and

Fig. 1 How Loops occur on Digital Radio
jump to conclusion that it is him that
is responsible for the loop. This,
however, is not the case. See Fig. 1.
As we are all aware, the use of a
Hotspot is for personal use and
therefore is designed to run a few
milliwatts and therefore more than
sufficient to cover approximately 100
feet or more around the house.
It is the operator that is running his
hotspot into the main antenna that is
the prime culprit. This is compounded
by the “do gooder” that decides to run
his hotspot into the main antenna
and allow other operators to use his
hotspot which now becomes a
Gateway. This practice is not within
the terms of the licence as one is now
running an Automated Station and
should have the appropriate licence
to cover this and have the frequency
in use coordinated by the
Coordinating Committee to ensure
non interference to other users.
With unregulated use of hotspots
configured in such a way, it is not
surprising that such interference is
commonplace.
Looping On DMR
An operator installs a hotspot in
his home QTH and sets it up on the
suggested Hotspot channel of either
434.000 or 438.800 MHz. This is
legitimately set up next to the router
in the house and running into a little
2-inch-long antenna that is supplied
with the Hotspot. Another station in
the area, sets up his Hotspot and
connects it into the main station
antenna. The Loop is generated as in
Fig.1

Hopefully this will highlight the
problem and prevent some
frustration and wrongly placed blame.

Looping Back on C4FM
Another case is the operator who
sets up his Wires-X system into his
main station running a cool 25 watts.
Again, not running it legitimately. His
station proceeds to retransmit a
signal. The second Hotspot, on the
same channel some distance away,
picks up the same signal and
retransmits it and a Loop occurs.
If you really want to run a Digital
Gateway in your Community for the
club or local operators, get
an
Automated Station Licence for it
which will guarantee that there will
no duplication of frequency in the
area.

Leave a Space between Overs
It is essential to leave a space
between overs when using Digital
Radio Systems. Without a three
second space between overs the
systems are unable to reset their
timers.
Time-out on Digital Radios is
THREE minutes. It is not enough to
“take a pip” unless it is a three
second one. Your own over may be 2
minutes long and the station that
replies without the delay will only get
one Minute before the systems drops
due to the three-minute time out.
This applies to DMR, C4FM and DStar. So please MIND THE GAP.
Steve Wright, EI5DD
wright14@gmail.com
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Galway Radio Club Diary
The following is an extract of what
came out of our monthly club
meetings with some additional
commentary from the perspective of
"looking back" over the year. Note
that the commentary is personal and
not reflecting the opinions of
members of the club.

November-2020:

We would normally hold our AGM
during this month, but Covid-19
related restrictions forced us to move
the AGM to 06-Dec.
Our Loughrea repeater got
“hijacked” - it is believed that
someone claimed the ID associated
with the repeater itself. Thanks to
the SysOps for resolving this issue
once they were made aware of it. A
new Gateway (EI2GCD) was set up in
Letteragh which supports Fusion and
DStar on 2m.
An analog box
(EI7SLR) on 70cms is back on with
DStar and EchoLink running on it.
Steve Wright (EI5DD) gave a very
informative presentation on NVIS.
The recording is available from the
Galway Radio Club website (https://
www.galwayradio.com).
The club purchased 2 DMR Handheld
radios (AnyTone AT-D878UV) which
were set up with a club DMR ID for
use by its club members.

December-2020:

The Galway Radio Club Newsletter
was published - to great fanfare!!!
Congratulations to Steve Wright
(EI5DD) for again doing a great job on
the newsletter and a great job to all
of the authors of articles.
The
newsletter is available from the
Galway Radio Club website (https://
www.galwayradio.com)
The AGM was yet again
postponed because of Covid-19 - it
was pushed to 10th Jan-2021 - with
our Christmas Dinner right after it.
This would ensure that we kept the
AGM to a minimum and not delay our
dinner. Yes - Christmas Dinner in
January - this helps ease the January
Blues after all of the other festivities
that people attend over Christmas.
The Menlo Park Hotel does a great
job for us in this regard!!
Our members normally pay their
yearly club subscription on the night
of the AGM, but because we didn’t
know when we might be able to host
it, it was decided that we would

provide members with the club
account details so that members
could pay electronically.

January-2021:
Covid-19 - Aaagh!!! Our Christmas
dinner had to be cancelled and
therefore we had to switch the AGM to
a virtual one.
The AGM was held on 16th Jan,
where we heard the reports from the
Chairman, Treasurer and Secretary. It
was proposed that we would not
change the people on the Committee,
and everyone was happy with that.
We combined the AGM with a social
evening where everyone could have a
“chat” after the AGM and “shoot the
breeze” with your favourite glass of
whiskey, beer, gin & tonic, or cup of
tea. While not the same as meeting
up face to face, it was a very enjoyable
evening.
The competition, as outlined in our
Winter Edition, started with working
the “All Ireland Squares” on VHF, UHF
and SHF.
We also noted that given the
current circumstances with Covid-19,
it would impact any planned activities
between now and June and so it would
probably be our Club Trip to InishBofin
in June that would be the first time
getting together.
Commentary: For those interested Aaagh is also short for Alien
Assignment Agency General
Headquarters - taken from Dr. Who.

February-2021:
This was generally a quiet month.
We have two potential projects for
later in the year - one Steve proposed
which was setting up an AllStar node,
and another on WSPR that Aoife
(EI8HOB) is looking at. Aoife is waiting
for a TAPR board to come in for a
Raspberry Pi for the WSPR work.
The competition for February was
“European DXCC Countries” - 1 point
per country and no multipliers. All
modes and all bands would be
allowed.
Sadly, we took the decision to move
our annual trip to InishBofin from June
to late August/early September in the
hope that Covid-19 impact would have
lessened.
On a good note, we did some
experimenting with DMR and Peanut
and got Damian (EI2HG) up and
running on his Radioddity handheld.
Galway Radio Club Journal - 2021

March-2021:
In our meeting at the start of the
month, we welcomed Jason (EI3IQB)
to our club. Jason became licensed in
November 2019 and had already
made contacts with some of our club
members who twisted his arm
persuaded him to join. It was great
seeing a new face!!
Steve (EI5DD) gave a demo of
HamShack Hotline (https://
hamshackhotline.com/) from his
temporary QTH in the UK. Ham shack
Hotline is a “FREE dedicated VOIP
telecom service for the Ham Radio
community” (quoted from the
website). It was a nice demo, showing
the different phones and how (among
other things) it could be used to
quickly contact others.
The competition for March was “EI
& GI Counties” - 1 point per county
per band. The same callsign may be
worked, but on different bands.
Des (EI5GT) mentioned the Raspberry
Shake (not a drink) that makes use of
the Raspberry Pi to measure
earthquakes.
See https://
raspberryshake.org/ for more details.
A final warning - we talked about
firmware updates for the AnyTone
handheld devices and while there are
many sites where the firmware could
be downloaded from, care had to be
taken that it was from the correct site.
Links to two sites were provided for
anyone to use.

April-2021:

We are now celebrating 1 year of
virtual meetings!!! In April 2020, we
started to use Zoom and we had club
members from both Sligo and
Germany attend the call. This was
great as it was not possible for them
to do this in the past. During the year,
we switched to Jitsi (more later) and
continued to have our “remote”
members join in the calls where they
could.
We got the green light for our trip
to InishBofin - for a week starting 28August to 04-September - again Covid19 permitting!!
Steve (EI5DD) got a portable UHF
Hytera Repeater which could be used
in emergency situations. It was also
considered as something to be used
when we provide support for the
Maamturks Walk.
The club put forward a motion at
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the IRTS AGM for the introduction of a
tiered license level in Ireland. The
motion was narrowly defeated 48%
(22 votes) for the motion, with 52%
(24 votes) against the motion.
Congratulations to Steve (EI5DD) and
Enda (EI2II) for putting forward a very
strong argument. The motion did
spark a very good discussion on both
the PRO’s and CON’s which is always
a good thing.
Enda (EI2II) mentioned that he
was using NodeRed (https://
nodereg.org/) for home automation
and IoT type projects. Paul (EI5IPB)
also mentioned the fact that he had
used NodeRed on a Raspberry PI 1
Model B with some Raspberry PI
Zero’s for tracking temperature and
humidity in a number of different
rooms. All went well until the SD Card
became corrupted and there were no
backups!!
We got word from Brendan
O’Gorman (Group Leader & Scout
Leader - 14th Galway Scout Group) in
relation to Scouts and JOTA/JOTI
(Jamboree On The Air/Jamboree On
The Internet) for 2021. The club has
supported these scout activities for
quite a while and so it was good to
hear this was coming up again.
The competition for April was QSO
points - Grid A-z * (0-9) - 1 point per
box.
Aoife (EI8HOB) is a club member
and doing a thesis exam and we got
the news that she had passed - so
congratulations Aoife!!!
Commentary: Always have backups!!

May-2021:
InishBofin again - our deposit was
paid on a place called “Windy Gables”
and so excitement was starting to
build as we learned more. Members
of the club had stayed there in the
past and the owner was familiar with
what we do so we had good support
there. Definitely things are looking
up!!
It was also pointed out that our
club had no Club Representative at
IRTS meetings.
While the Club
Representative has no voting rights,
they can represent the club and bring
information back from the IRTS
meetings to the club. Paul (EI5IPB)
put his name forward and since noone else put their name forward…
Tom (EI3ER) made morse keys

using thumb tacks, a piece of wood, a
buzzer and a battery which he showed
in the call. This is something that is
simple to make yet can provide both
entertainment as well as educational
use in Morse Code.
The competition for May was DXCC
countries - 1 point per unique square
worked - all modes, all frequencies.

June-2021:
Brendan O’Gorman (Group Leader
& Scout Leader - 14th Galway Scout
Group) joined our monthly call and
together we worked on potential ideas
for the JOTA/JOTI Event in October.
The June competition was “Worked
all-Ireland Squares” - 1 point per
unique square worked, 2 points per
square activated, no repeaters and
Total number of points then multiplied
by the number of bands used.
Clarifications was sought on the
difference between a “Square
Worked” vs. a “Square Activated” and
the definition used was:
A Square Worked - the QTH of
someone you have had a confirmed
communication with.
A Square Activated - the QTH of
your location when you have a
confirmed communication with
someone else.
The secretary received 6 QSL Cards
via. that ancient medium of
communication - post. 2 QSL cards
were for club contacts made in 2019,
1 made 2018, 1 in 2013, 1 in 2012
and the biggest surprise of all - one
made in 1991 with Alaska!!
Shawn Hick (KD9KGQ) contacted
us (and other Irish Radio Clubs) with
regard to Irishfest La Crosse. It turns
out that Shawn is a board member of
the Riverland Amateur Radio Club in
La Crosse and a trustee for the
Irishfest La Crosse. Irishfest is an
annual music festival and this year
they wanted to do something
different. They wanted to work with
other Irish Radio Clubs and try to
make contact during Irishfest to
introduce Amateur Radio to a new and
younger audience. The event was
taking place on 14-August and Shawn
was contacting us to see if we would
take part. Steve was going to set up a
Wires-X Gateway dedicated to the
channel for the day, and we would
remain in contact with Shawn.
As the IRTS Club Representative, I
Galway Radio Club Journal - 2021

gave my first report on the May IRTS
Meeting I attended. This will be the
same for the following months and so
is not referenced as something
“interesting”.

July-2021:
Another relatively quiet month!!
Enda (EI2II) provided us with
information that a group from the
Shannon Basic Radio Club (https://
www.sbrc.ie/) where going to
InishBofin to set up a station for the
IOTA Field Days on the last weekend of
July. They would be setting up the
station in the school with HF only.
Aengus (EI4ABB) is working on a DStar repeater which the club received.
It had been run on an unmatched
antenna and because it was working
non-stop in that configuration, the PA
blew. Aengus was going to use a
stronger PA (100W) but set to 30W so
that there was sufficient power
capacity and would not result in the PA
blowing.
The July competition was the IOTA
(Island On The Air) - 1 point per unique
IOTA reference with no multiplier. It
was noted that Ireland was also an
island!!
Tom (EI3ER) mentioned that the club
does not have its own Antenna
Analyzer and that we should consider
getting one. The MFJ-259D seemed to
be a good one. Steve (EI5DD) also
mentioned the NanoVNA as a good
analyser - he has one with Bluetooth
which allows analysis without needing
to be right at the antenna. We agreed
that this made sense and this would
be looked into further.
Steve had also shown a Hytera MD785G radio and we talked a little
about that as well in the call.

August-2021:
August is normally a time when the
Club does not hold their monthly
meeting - everyone is on vacation etc.
Because of Covid-19 and the
upcoming trip to InishBofin, we
decided to have the meeting and if
nothing else, we could just chat about
things as needed. As it was, we
covered a few things!!
First off, the repeaters needed a
firmware update and so InishBofin
was going to be the first for this
update.
Enda (EI2II) reported that the SBRC
had a successful weekend in
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InishBofin as part of the IOTA event.
They had 7 members there, and they
set up a radio with a vertical antenna
(with radials) and an auto-tuner.
While conditions were not great, they
seemed to have had a good time and
made contacts.
In July Tom (EI3ER) had proposed
that the club should get an antenna
analyser and had considered the MFJ259D a good choice. However, Steve
(EI5DD) got his hands on a RigExpert
Stick PRO and felt that this was a
better choice. It was agreed that the
club would get the RigExpert Stick
PRO, and hopefully it would be in time
for the trip to InishBofin. It did arrive
in time!!
InishBofin time - yup - it was here the 28-August to 04-September and
we had a green light from Covid-19 to
go to it!! Names were put down,
times and carpooling was arranged,
agreement on who would get an initial
“load of food” and away we go!!!
There are other articles on our trip to
InishBofin - so no more to be said
here!!
The August competition was LOTA
(Lighthouses On The Air) - 1 point per
lighthouse/lightship per band.

September-2021:

Another quiet month - recovering
from our trip to InishBofin which was
very successful!! A quick summary:
7 members went out, plus visitations
from 3 others
Antenna’s consisted of a Hexbeam
and Windom for HF and 2 colinears
for VHF - one on DMR, the other on
Analog
HF operation was poor although
some contacts were made with South
America
The club also activated Inishark
Island (IO43O) with VHF Handhelds on
both analog and DMR.
The September Competition was
QRP - max of 5 watts.1 point per
entity call multiplied by the number of
continents.

October-2021:
JOTA/JOTA was the main event this
month and we invited Brendan
O’Gorman back for an update and
final plan on what we would do. We
brought the following:
2 x HF stations, 1 Analog VHF station,
1 x DMR station, 10 handhelds, 2 x
60’ fibreglass antenna (plus ropes,

www.galwayradio.com

stays, posts etc.), a Carolina Windom
Antenna, 2 VHF Antenna and whatever
else was needed on the day!!
This was a 2-day event, so Saturday
morning was equipment setup, and
late afternoon on Sunday was
equipment teardown. Ventures would
be with us on Saturday and Cubs and
others on Sunday.
This was a
successful event yet again and there
was great interest from both the
Ventures and Cubs and thanks to all
other radio clubs who got involved as
well and supported the Scouts from all
over Ireland communicating together
via. radio. In addition to this, the
scouts took the handhelds on a “trail”
which was very successful. Brendan
O’Gorman contacted us after the
event to tell us that from his
perspective it went very well and that
he will be in contact with us again for
next year. We are looking forward to
this event again next year!!
Steve (EI5DD) set up a weekend
DMR Challenge which turned into a
much longer challenge (which is a
good thing). The goal was to make
contacts both locally as well as
internationally and to “log these” on a
special sheet he had developed. This
was a great way to get anyone
interested involved!!
The Club Representative provided
the usual report, but this time covered
the IRTS Strengths, Weaknesses,
Opportunities and Threats (SWOT)
Analysis based on an IRTS Survey
completed by 160 of its members.
Details of this analysis is publicly
available at https://www.irts.ie/cgi/
s t .cgi?engag em e nt _ s ur ve y and
congratulations to Adrian Connor
(EI9HAB) for a great job on this. It
would be worth other clubs looking at
this as it is about the future of
Amateur Radio in Ireland and there is
a lot of potential overlap with other
countries!!
There was also a discussion on the
Commission for Communications
Regulations in Ireland (ComReg)
“Proposed Strategy for Managing the
Radio Spectrum 2022 to 2024” - see
https://www.comreg.ie/
media/2021/09/ComReg-2190.pdf.
In particular, the discussion focused
on the reference to a Tiered license
level - something that the club had put
forward as a motion for the IRTS AGM

back in April. It was agreed that the
club should put forward a response to
the document in line with what was
being suggested. In essence, the club
agreed with the proposal of a tiered
license structure and that it would line
up with CEPT ERC Report 32 and ECC
Report 89 respectively. The IRTS
SWOT Analysis was also referenced in
the club response to ComReg.
Overall, just like 2021, the year
has been challenging with Covid-19
and the impact it has had on all of our
lives. A lot of what we would have
normally done during the year just
could not happen, but August with the
trip to InishBofin was the “light at the
end of the tunnel” and since then,
things have been improving little by
little. 2022 can only get better!!!
Wishing everyone a safe and sane
2022!
73,
Club Secretary –
secretary@galwayradio.com

Paul O’Connor
secretary @galwayradio.com
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All Things Digital

P

rior to 2017, the only
digital radio system was
run by the Limerick radio Club,
on C4FM, and this was closely
followed by the Donegal are
where a further two were
placed on air. The Donegal
system had Wires-X added
allowing them to communicate
through the systems to the
outside world. The UK had a DStar network dating back to
2008 and Northern Ireland
were also very pro D-Star but
had a number of DMR
repeaters on the air.
Galway became interested in both
DMR and C4FM in 2017 and began
collecting parts together for a
Multimode Gateway along with a
similar system being built by the
Mayo VHF Group. By 2018, a
Brandmeister Server was established
in the Waterford Institute of
technology und the auspices of SySop
John Ronan, EI7IG.
In 2018, Galway and Mayo placed
their multimode gateways on air just
after the Southern Ireland Repeater
Network placed their first multimode
digital repeater on air. By 2019 two
more multimode repeaters were
added to the Southern Ireland
Repeater Network and Galway placed
three DMR Repeaters, one Wires-X
gateway and the EI2KMR Fusion
Repeater on air during the year.
In 2020, the Wires-X system was
added to the Galway Repeater and
Dermot, EI2GT, added Wires-x to the
existing 70cm fusion repeater located
at Woodcock Hill. This was linked into
the wires-X room CQ-Ireland making it
possible to travel from Galway to
Limerick and stay in touch with either
repeater for the entirety of the
journey. The Wires-X gateway in
Salthill made it possible to connect
into the system via a handheld as
Loughrea was too far away for a
reliable handheld connection.
In 2021 the Northwest Repeater
Group decommissioned their 70cm DStar Repeater in favour of a

multimode Repeater and very kindly
donated the system to the Galway
Digital Radio Group. This repeater had
issues with a P.A. that frequently blew
after heavy use. Aengus, EI4ABB, did
not fix the P.A. but took the drive from
the transmitter and fed it into a heavyduty P.A. unit and ran the system at
30Watts. This ran cool and could
sustain longer duty cycles. At present
this is not actually on the air as we are
awaiting a computer to run the
operating system. It is wintertime and
this will probably go on air in 2022
when the finer weather allows a
journey to a high site in dry conditions.
Nobody can complain that there
are no services to support Digital
Radio as the infrastructure is in place
for the three popular modes. The DMR
network is set up to allow operators to
“Roam” between repeaters. Roaming
is like moving between coverage
areas on the Cellular Network. This
has given the opportunity to cover a
wide area of Co Galway and in most
cases into adjacent counties. An
absolute gift for mobile operating and
it allows many areas access to the
DMR Network.
APRS information may be sent via
the DMR repeaters from many DMR
systems. This information will appear
on the APRS.FI page.
2022 will probably see the DMR
network expanded with a fifth
repeater strategically placed to
improve coverage to the south and
southeast. The D-Star Repeater will be
placed on air from a convenient site to
give coverage of Galway City and
surrounding areas. With the advent of
ICOM 705 and 9700 transceivers DStar may become popular. D-Star has
been around for many years and has
improved considerably and it is also a
mode designed for amateur radio use
unlike DMR which has no frills and
was designed primarily for commercial
use.
For those who have not already
done so, there is a comprehensive
manual available for downloading on
the Galway radio Club Website
entitled The Digital Radio Operating
Manual. This book is packed with all
that one needs to know about the
digital radio systems in Ireland. Each
mode of operation is described in
great detail. This is an excellent guide!

The DMR Challenge
The DMR Challenge is an award
for completing ten simple tasks while
operating through the DMR Network
and it is open to all to enter. By the
time each challenge is completed
one will have actually used most of
the facilities offered by the DMR
network.
The first challenge is to work twelve
operators in the Galway area., mainly
to encourage activity in this area.
Item 2 encourages operators out of
their comfort zone and to chat with
operators outside of the Galway
area.
Item 3 encourages operators to try
simplex operation on DMR. Many
were stunned wit the clarity of
reception over long distances and
some even made a QSO over 66
Kms.
Item 4 is to operate through at least
three different DMR repeater in any
part of the country and not confined
to Galway.
Item 5 is to make contact on six
different talk groups mainly to
encourage operation of the local and
calling channel.
Item 6 encourages operation on
international talk groups. Note that is
often easier to work an exotic DX
station than to get a local contact!
Item 7 encourages operation on the
TG 91 worldwide net. This will give an
opportunity to hear the number of
different countries around the world
using DMR. When the controller calls
Ireland in, give a brief call with
callsign and name. Wait to be
acknowledged and that is all for this
one. If not answered call in again as
somebody may have called over you.
Item 8 requires participation in the
Wales Rag chew net. This involves a
call in and then you chat briefly with
the participants before leaving. Again
this encourages a bit of social
operating and engagement.
Item 9 requires a call in to the RSGB
news on TG 2354 and the IRTS news
on TG 8 in Galway or TG 27255 if you
are calling in from outside of Galway.
Send your completed log sheet to
Steve EI5DD and you will receive
your certificate by return mail.
Steve Wright, EI5DD
wright14@hotmail.com
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DMR Challenge
Galway Radio Club DMR Challenge
1)

Work 12 Operators from Galway.
EI5DD, EI3ER, EI4ABB, EI5IPB, EI2ED, EI2HG, EI0CL, EI5GT, EI2II, EI3IQB, EI7KN, EI3FEB, EI8DRB, EI8HJ, EI2HF, EI7CLB,
EI7IR, EI8EU, EI2GP, EI1EM. These stations have been heard on TG 8 in the Galway Area or TG27255 or TG 2722

2)

6 QSOs EI, GI, or UK Calls
These must be from Outside of Galway but within EI, GI, or UK

3)

Operate 6 DMR Simplex QSOs with different stations
Set the radio to a DMR Simplex Channel and work 6 stations either from home or from a high location using one of
These channels DCH 1- 438.5875, DCH-2 438.6000, DCH-3 438.6125, DCH-4 438.6250, DCH-5 438.6375,
DCH-6 438.6500, DCH-7 438.662500, and DCH-8 438.675000

DHC-3 is the calling channel

4)

Transmit through at least 3 different DMR Repeaters EI7RHD, EJ7IBD, EI7LRD other Repeaters include EI7FXD, EI7MLD, EI7CDD, EI7WCD, EI7PMD or EI7DKD
Participants outside of Ireland can transmit through 3 different repeaters in their own locality

5)

Operate through 5 Different Talk Groups
Any 5 DMR Talk Groups can be worked.

6)

6 Countries outside of EI /GI/UK
Try Talk Group 91 Worldwide or any Overseas Talk Group

7)

Participate in the TG 91 Worldwide net (Held on Saturday evenings at 16:00 UTC)
This is just ONE CONTACT - The Net controller gives out his Callsign each time he calls in a new area. Two purposes
here it will take a minimum of 1/2 an hour before he gets to Ireland and gives a chance to listen to a bit of W.W.
activity also might contribute a call to item 6. Other thing is one has to make a rapid call and may have to try a few
times before being received by Net Control. Just Give your Callsign. The Net controller will read back the callsigns
received. If you are not there give another call.

8)

Participate in the Wales DMR Rag-chew Net on TG 2356 (Held on Saturday Evenings at 7:30pm)
involves a call into the net at 7:30. Net controller gives his callsign and gives an opportunity for you to introduce
yourself. You can leave after you have made your call in - Supports the Welsh guys in the process. Again we are only
talking about one contact. Having got to this point, it may encourage a lengthier friendly chat with a really nice
bunch of people. The art of the QSO seems lost on most people nowadays.

9)

Call into the RSGB and IRTS News Services only once is required.
RSGB News is on TG2354 on Sundays at 12 Noon. (IRTS news is at 8pm on Sunday Evenings using TG 8 or TG 22755 if
outside of Galway) The SEARG News does not count as this is done via an Analog Bridge

All aspects of this challenge must be carried out using DMR only - C4FM, Peanut or D-Star Contacts do
not count TG 2724 will not count as it is a Bridge between other modes.

Contacts via TG 27240 do not count as this is an Analog Bridge
Send completed Challenge sheet to ei5dd.steve@gmail.com to apply for the free certificate
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DMR Challenge Log Sheet
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Tennadyne T10 & T 12
Balun System for OFCD
1.8—54 MHz

Wescom DX Antennas
Wescom Balun For Dipole

Wescom DX-3-17 18 MHz Monoband beam

Commercial Dipoles for
Airband
for
66—88 MHz
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ICOM HF__ ICOM SSB__ ICOM Digital

ACOM—FULL RANGE

RIG EXPERT—TEST GEAR
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Contact Information
Menlo Park Hotel
John Francis
Terryland,
Headford Road
Galway,
Co. Galway
Telephone +353 (0)91 761 122
Email info@menloparkhotel.com
Web: www.menloparkhotel.com

Galway has always been a
very popular tourist
destination and the
perfect base for exploring
Connemara and the Wild
Atlantic Way but, over the
last couple of years, it has
also really stepped up its
game on the food front. It
is a city that is really
hopping now with lots of
activities and festivals.

LONG COMMUNICATIONS
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Dunkineely
Co. Donegal

www.galwayradio.com

The Leading supplier of 2-way Radio Communication systems and accessories in Ireland

New - the Icom R30
(0.1 to 3304.999 MHz)
AM, FM, WFM,
USB, LSB, CW

Digital modes including
P25, NXDN, dPMR,
•

Linear Heavy Duty Power Supplies

•

Thermostatically Controlled Fan

•

H/D Screw Terminals

•

Convenient Snap in Terminals

•

Short circuit Protection

•

Overcurrent protection

•

Available in two Versions

D-STAR, DCR

Dual watch Operation - listen
on two bands simultaneously,
and record both - microSD Card
Slot

€630

30 Amp €139.00 40 Amp €179.00

Uniden UBC 75 XLT

Uniden UBC 370 CLT

Frequency Range

300 Memory Channels

25 - 512MHz

0.5 - 1.72 MHz (AM Radio)

Frequency Steps

25 - 174 MHz,

5, 6.25, 8.33, 10, 12.5

406 - 512 MHz

Pre-programmed with

806 - 960MHz

400 Frequencies

Alarm and Clock Radio

€135

Pre-programmed

€149

Uniden UBC 355 CLT
Base or Mobile Scanner
Frequency Range:
25-87MHz, 108-174MHz

406-512MHz, 806-960MHz

www.longcom.ie
sales@longcom.ie
+353 74 973 7152

€99
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