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Editorial
Welcome to our second
publication of the Galway Radio Club
Journal. We publish annually and the
contents of this Journal reflect the
general interests in our club.
In the words of Queen
Elizabeth, 2020 has been an “annus
horribilis”. COVID-19 restrictions
prevented all of the club activities in
the field. On the “up-side” it
encouraged the use of ZOOM for
meetings and we even managed to
present
“The
Galway
Digital
Network” as an illustrated slide show
presented by Steve, EI5DD. It was
almost an hour and three quarters in
length! This was attended by 28 on
the first night and a second showing
saw 29 visitors from around Ireland
and the UK.
This year has made it difficult
to obtain material for the newsletter
as a result of the paucity of club
activities. This has resulted in more
topical and technical items in this
year’s publication.
Meetings have taken place
under strict guidelines and a new
facility of having Zoom access has
encouraged those from further field
to join in on the proceedings. As it is
necessary to have food in a premises
if you want to have a drink or two,
this has added a new social side to
the evening. The Thursday “Tea /
coffee
morning/breakfast”
is
another opportunity to socialise and
exchange ideas.
We
congratulate
Paul
O’Connor, our Secretary, who sat the
Amateur Station Examination in
August, passed, and received his
licence, EI5IPB.
Limerick Clare Radio Club has
added Wires-X connectivity to their
systems and this has enabled a link
between the Galway and Limerick
Repeaters resulting an a dramatic
increase of activity on both
Repeaters. If a station does call
through on Digital or Analog, please
make every effort to go back to them
even if it is just a quick report. It will
encourage them to call again.
At this stage we can only look
forward to the lifting of restrictions
in the New Year.
One way or another, we wish
everyone a Happy Christmas and
hope that life will return to normal in
the New Year.
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Galway Radio Club News
COVID-19 Crisis
No sooner had we the
Christmas Dinner over and then our
first two meetings when extreme
measures were imposed to curb the
spread of COVID-19.
Events were cancelled such as
the Maamturks, and the Finney Walk.
Installation of Repeaters was put on
hold as a result of a ban on free
m ovem ent b eyond a c ert ain
perimeter. Lectures planned for a
meeting in the Innovation Centre
were postponed. In short what a
disaster.
By June the dust was
beginning to settle and things were
opening up once again. Aengus was
able to install the Fusion Repeater at
the Loughrea site on the 13th of
June. This went on the air without a
hitch and has been working well
since.
In July it was touch and go as
to whether Steve, EI5DD, would ever
be able to travel back from the UK. An
window of opportunity arose with a
Ryanair flight to Dublin from Gatwick.
Quite a traumatic journey to say the
least and would have been quite
lengthy only for Joe, EI3IX, meeting at
the airport with a lift back to Galway.
On the 11th of July,. the DMR
Repeater went on site. Most of the
work had been done but it was
essential to get the Repeater hooked
into the network and make any
software adjustments on site. All was
achieved in a matter of an hour.
Aengus checked the Cavity filters to
ensure all was working before the
Repeater was pressed into service.
This completed the majority of the
work on the Galway Digital Network.

Digital Radio Presentation via
Zoom
The Galway Radio Club hosted
a presentation entitled the Galway
Digital Network via the ZOOM
Platform on the 14th of July which
was repeated on the 27th of July.
There were 27 in the first session and
this was followed by 29 on the 27th
of July. Many of the attendees were
from out side of Galway and we even
had a couple from Northern Ireland

and the UK. We will surely do more of
these presentations over the next
year as they were informative and
enjoyable.
Larry McGriskin, EI9CN, gave
an informative presentation covering
the use of Logger 32 on Wednesday
the 21st of October and this was
followed by a presentation covering
NVIS operation by Steve EI5DD on
November the 4th. This is only the
start as we hope to hold many more
as it would appear that the ability to
meet in larger numbers will not
happen in the immediate future

Club Meetings
Normally the club closes for the
summer, however it was decided to
hold a meeting under the new terms
of public engagements as we had
missed a few for the previous four
months. The Menlo Park Hotel could
accommodate us for a few drinks
provided we had a meal. This
introduced a new dimension to the
meetings. A social event over some
food followed by a meeting with
adequate social distancing and still a
few pints in the process.
To facilitate those who could
not attend, the ZOOM Platform was
used once again. There would be
eight at the meeting and an additional
four on the Zoom platform. The Zoom
part was projected onto a large
screen with the speakers active and
they could hear us via the microphone
on the computer.
There is of course the weekly
breakfast at the Menlo Park Hotel
held on Thursday mornings. Anything
and everything can be discussed
there. The two hours is definitely
“time well spent”
The meetings are fine but we
are still working on improvements to
the ZOOM part. Who knows how much
longer this will be necessary. At
present this may continue well into
the year of 2021.

Radio Operating
If nothing else, one can’t
contract COVID-19 from operating the
radio. During the crisis from March
onwards Radio Amateurs played their
-

part in looking out for their neighbours
around the UK. Quite a bit of publicity
was given to this via the National TV
stations and indeed the RSGB. For
many, the loneliness of isolation was
overcome by the ability to talk to
acquaintances both old and new over
the radio.
Whilst the level of activity did
increase a little in Galway, our new
facilities provided an additional
platform to communicate around the
country, many radio clubs held weekly
nets and there was actually an
increase in material for the EI monthly
News Service.
Throughout August and into
September the Country opened up
somewhat, however, a recipe for
disaster as it was a case of almost
back to normal with a consequence of
harsher measures being imposed.
What is gong to happen by Christmas?

Limerick Links with Galway
The Limerick Radio club
recently installed Wires-X on their
70cms Repeater. This enabled a
common link with the area via the
Wires-X Room CQ-IRELAND. If one is
driving in Galway their signal going into
the Galway Repeater will also come
out on the Limerick Repeater and Vice
Versa. As a result of a little more
activity to be found on the CQ-IRELAND
Wires-X Room, many other stations
casually link into the system some
even stay connected for a long period
of time. The Galway Multimode Digital
Gateway moved home to Limerick with
the new Callsign EI2LCG. It is providing
a good service to the Limerick area
and reports are favourable.

IRTS News in Galway
The IRTS Radio News in Galway is
broadcast on DMR TG 8 and
simultaneously on TG 27255, on the
Galway DMR network for those outside
of the Galway area, at 8pm on Sunday
Evenings. This is followed by the News
read on the Analog Repeater
(145.625) at 9pm on Sunday
Evenings. This has resulted in an
increase in activity for sometimes over
an hour. A great way to update
everyone about local activity.

News
Nano Diamond Self Charging
Battery
A California company, NDB,
says its nano-diamond batteries will
totally upend the energy equation,
acting like tiny nuclear generators.
They will blow any energy density
comparison out of the water, lasting
anywhere from a decade to 28,000
years without ever needing a charge.
They will offer higher power density
than lithium-ion. They will be nigh-on
indestructible and totally safe in an
electric car crash.
In some
applications, like electric cars, they
stand to be considerably cheaper than
current lithium-ion packs despite their
huge advantages.
The heart of each cell is a small
piece of recycled nuclear waste. NDB
uses graphite nuclear reactor parts
that have absorbed radiation from
nuclear fuel rods and have themselves
become radioactive. Untreated, it's
high-grade nuclear waste: dangerous,
difficult and expensive to store, with a
very long half-life. This graphite is rich
in the carbon-14 radioisotope, which
undergoes beta decay into nitrogen,
releasing an anti-neutrino and a beta
decay electron in the process. NDB
takes this graphite, purifies it and uses
it to create tiny carbon-14 diamonds.
The diamond structure acts as a
semiconductor and heat sink,
collecting the charge and transporting
it out. Completely encasing the
radioactive carbon-14 diamond is a
layer of cheap, non-radioactive, labcreated carbon-12 diamond, which
contains the energetic particles,
prevents radiation leaks and acts as a
super-hard protective and tamperproof layer.
To create a battery cell, several
layers of the nano-diamond material
are stacked up and stored with a tiny
integrated circuit board and a small
supercapacitor to collect, store, and
instantly distribute the charge. NDB
says it will conform to any shape or
standard, including AA, AAA, 18650,
2170 or all manner of custom sizes.
Radiation levels from a cell will
be less than the radiation levels
produced by the human body itself,
making it totally safe for use in a
variety of applications.
At the small scale, these could

include things like pacemaker
batteries and other electronic
implants, where their long lifespan will
save the wearer from replacement
surgeries. They could also be placed
directly onto circuit boards, delivering
power for the lifespan of a device. It
can scale up to electric vehicle sizes
and beyond, offering superb power
density in a battery pack that is
projected to last as long as 90 years in
that application – something that
could be pulled out of your old car and
put into a new one.
If part of a cell fails, the active
nano diamond part can be recycled
into another cell, and once they reach
the end of their lifespan – which could
be up to 28,000 years for a lowpowered sensor that might, for
example, be used on a satellite – they
leave nothing but "harmless byproducts."
This is in the prototype stage at
present but it is predicted that the first
few applications for this battery will be
brought to the market within two
years.

ISS 437.800 MHz cross band
repeater activated

At 01:02 GMT on September
2nd a cross band FM amateur radio
repeater with a downlink on 437.800
MHz was activated on the
International Space Station The
Amateur Radio on the International
Space Station (ARISS) announcement
reads:
The ARISS team is pleased to
announce that set up and installation
of the first element of our next
generation rad io syst em was
completed and amateur radio
operations with it are now underway.
This first element, dubbed the
Interoperable Radio System (IORS),
was installed in the International
Space Station Columbus module. The
IORS replaces the Ericsson radio
system and packet module that were
originally certified for spaceflight on
July 26th, 2000.
Initial operation of the new
radio system is in FM cross band
repeater mode using an uplink
frequency of 145.990 MHz with a
CTCSS access tone of 67 Hz and a
downlink frequency of 437.800 MHz.
System activation was first observed
-

at 01:02 UTC on September 2nd.
Special operations will continue to be
announced.
The IORS was launched from
Kennedy Space Centre on March 6,
2020 on board the SpaceX CRS-20
resupply mission. It consists of a
special, space-modified JVC Kenwood
D710GA transceiver, an ARISS
developed multi-voltage power supply
and interconnecting cables. The
design, development, fabrication,
testing, and launch of the first IORS
was an incredible five-year
engineering achievement
accomplished by the ARISS hardware
volunteer team. It will enable new,
exciting capabilities for ham radio
operators, students, and the general
public. Capabilities include a higher
power radio, voice repeater, digital
packet radio (APRS) capabilities and a
Kenwood VC-H1 slow scan television
(SSTV) system.
A second IORS undergoes flight
certification and will be launched later
for installation in the Russian Service
module. This second system enables
dual, simultaneous operations, (e.g.
voice repeater and APRS packet),
providing diverse opportunities for
radio amateurs. It also provides onorbit redundancy to ensure
continuous operations in the event of
an IORS component failure.
Next-gen development efforts
continue. For the IORS, parts are
being procured and a total of ten
systems are being fabricated to
support flight, additional flight spares,
ground testing and astronaut training.
Follow-on next generation radio
system elements include an L-band
repeater uplink capability, currently in
development, and a flight RaspberryPi, dubbed “ARISS-Pi,” that is just
beginning the design phase. The
ARISS-Pi promis es operat ions
autonomy and enhanced SSTV
operations.
ARISS is run almost entirely by
volunteers, and with the help of
generous contributions from ARISS
sponsors and individuals. Donations
to the ARISS program for next
generation hardware developments,
operations, education, and
administration are welcome

GREC Christmas Party

We had hoped initially to get
Greta Thunberg to do our after-dinner
speech, but the word was that she
was already busy addressing another
group of grumpy old men in the swiss
town of Davos.
Second choice was HRH Harry
and his misses, Me-again, but the
word from the Palace was that there
was some domestic trouble afoot and
they were packing their bags and
heading out of town. In the end we
decided that it might be better so let
sleeping dogs lie and have a chat
amongst ourselves.
Meanwhile there was
confusion as to whether it was the
Christmas party for 2020, early or
2019 late. In any event it was
decided well in advance that the best
location was the Menlo Park Hotel, a
venue that has treated us with great
care and attention down the years.
Turning up, we found a section
of reception cordoned off and set
aside for us. No sooner had we
arrived than we were greeted by

some very pleasant staff offering
copious amounts of mulled wine.
On being escorted to our table,
we found it to be decorated with
welcoming cards set up with us in
mind. Not alone that but they had
cleared the dining area so that we
had the entire place to ourselves. No
need to shout to be heard and no
competition with elevator music.
The service was superb. The
staff were so charming, and nothing
was left to chance. They even offered
to take photographs of the assembled
diners. The main course, of which
there were several choices, was
served with great care and attention
to each diners’ request. Indeed, each
and every diner were complementary
of the service and the quality of fare
provided.
Having the dining room to
ourselves provided the opportunity to
relate stories of past years and recall
memories of silent keys, and those no
longer in the prime of health.
With the meal over and the
-

storytelling completed, we adjourned
once again to the reception area
were there was a special area set
aside for us. Suffice to say that this
was where the real “action” took
place. QSO were related, antennas
built, new systems of communication
were devised, and explained. No
better man than mulled wine to get
the QSOs going.
All in all, a pleasant night was
had by all. The general consensus
was that the Menlo Park Hotel could
not be topped and that we would be
back again next year when we once
again have out Christmas party for
either 2020 or 2021.
We are in the swirl of
uncertainty at the moment due to
COVID-19 but hope to be able to
organise the 2021 Christmas party
even if it does mean sitting in smaller
groups.

Amateur Radio Direction Finding
A
Values of Resistance

A simple Yagi antenna is more than
adequate and generally the antenna
of choice is a 3 element beam

-

ARDF can be carried out by
individuals or by a group of two. In the
latter case one can take the bearing
whilst the other plots it on the map
One or two hidden transmitters
will be located within a specified area
designated by the A3 map supplied.
The hidden transmitters may be
hidden in diverse wooded terrain, a
field, a ruin, or maybe even in a farm
building.
Note: that, in the event of a Two Fox
hunt, only one station may be audible
from the vicinity of the starting point

The Antenna

Moonraker sell the Arrow Antenna
4MHz Offset Fox Hunt attenuator for
the princely sum of £79.99

Equipment Required
1)

A 2metre receiver, can be a
handheld radio or a receiver
specially made for the purpose.

2)

A directional antenna such as a
Yagi antenna or purpose built
variant.

3)

Magnetic Compass and/or
Handheld GPS

4)

Some means of signal
reduction in the case of strong
signal reception (an Attenuator)

The Attenuator
A simple in-line attenuator as
shown below may suffice but it would
be necessary to determine the level
required. See table for values ….

The offset attenuator circuit consists
of a small RF generator, in this case
4MHz, which will mix with the
incoming signal and produce a new
signal at plus or minus the fox signal.
A potentiometer on the board
changes the injection level of the RF
generator which in turn attenuates
the incoming signal to your radio at a
level where tracking can continue.
A typical circuit is shown below.

-

Materials
It was important that the basic
materials were both low cost and
readily available, what is required is:

·

700mm (min) 20mm plastic
conduit
· 3 no. 20mm wall mounting
brackets
· 3m Steel tape measure 25mm
wide
· 2 no. M4x12 (min) nut/bolt/
washer
· 2m (apex) 50Ohm coax
· 120mm enamelled copper wire
· PL259/N-Type/BNC/SMA
connector
Crimp connectors/tie wraps/heat
shrink or insulation tape/self adhesive
Velcro.
There are many other designs
such as the HB9CV; check the internet
for more designs.

Rules
Each participant is issued with
a topographical map of an area of the
county in which the fox may be
located. The location of the start will
be clearly marked. The location of the
meeting place for those who have
completed the course will also be
clearly marked. These will have no
relevance to the position of the
hidden transmitter.
1) The event will start at a specific
Time from an appointed location. All
participants must sign in at this
location. The event will end at a
specified time. All operators will
congregate at a designated finish
point for refreshments and prizegiving.
2) Competitors must plot their
bearings on the map provided.
3) The Fox will make a transmission
of 1-minute duration at 5-minute
intervals this may be a voice
transmission or an Audio CW signal
superimposed on the FM carrier.
4) In the event of a two-fox hunt, the
transmissions will be made at
alternate 10-minute intervals, Fox 1
will transmit at the top of the hour
and Fox 2 will transmit 5 minutes
later and so on. Each fox will clearly
identify as Fox 1 or Fox 2.
5) Those finding the fox will be
issued with a ticket with a time
printed on it. The Fox will not give any
indication as to whether they have
already been located.
6) To qualify as a winner, the map
provided, should clearly show the
bearings plotted to derive the location
of the Fox.
7) Once the competitor has found
the Fox, they will vacate the area
immediately. Do not hang around for
a chat - you may give away the hiding
place for another competitor.
8)
When both foxes have been
found it is advisable to proceed
straight to the designated finish
point. Generally a bar or restaurant,
or picnic area..

A typical example of a VHF ARDF Hunt for two Foxes
A Trophy will be issued to the
winner to make the event a little
more competitive.
In the mean time perhaps an
afternoon could be devoted to a
single fox and allow club members to
fine tune their gear to locating the fox
at a reasonably close distance. This
could be a good indicator whether
the antenna is giving true bearings or
is slightly skewed.
Getting to grips with the “True
North” and “Magnetic North” will be
another important factor. If magnetic
variation is not taken into account
the actual location of the fox may not
be plotted accurately.
There would be plenty of
opportunity to manufacture
equipment before the good weather
sets in once again. Plenty of time
also to have a few practice runs to
get used to the equipment. It is not
as easy as it seems and the fox may
not be in an easy location.
This event could be combined
-

with a barbecue at an appointed
location to round off the day along
with a presentation of the trophy.
Better still, it could be made a family
day out with a picnic.
Once our own members feel
confident, we could perhaps run an
event and invite other clubs or groups
to participate which would add even
more of a competitive element.
Perhaps even offer a challenge to
each club to put up their best team in
the event.
80 metres is another possibility
for a DF Hunt. Naturally the 80 metre
band will offer other challenges and
more specialised equipment will be
required.
In the mean time we can start
on 2 metres and work towards
expanding towards a HF DF Hunt in
the future.

The MK484 Receiver IC
T
-

-

The data sheet for the MK484
describes it as a one chip solution, high
sensitivity and a high quality AM radio
is possible with very few external
components. Stable operation may be
achieved with 1.1 volts and a low drain
current. The basic circuit diagram and
datasheet is available from: http://
ww w.al ld at as h eet .c om / vi ew.js p?
S e a r c h w o r d = M k 4 8 4 %
20datasheet&gclid=CNiU7uThqcwCFc
Wt2wod6NMBYw
Dan McGillis, WB3KBW, undertook the
task of extensive experimentation to
see how to get the best out of this I.C.
His work is described in this article.
It has been widely reported that
the I.C. is voltage sensitive so that, in
strong signal areas, less supply voltage
will be needed to obtain the correct
AGC action. Incorrect adjustment of the
AGC will cause a stronger signal to
occupy a wider bandwidth as a result of
the RF stages saturating. The MK484
chip works well with an approximate
supply voltage of 0.9 volts.
The trick to setting up the chip
supply voltage, Va at point “A”, is to
quickly evaluate how a particular chip
(and circuit) behaves.
1.) Set the AGC voltage at point “B” to
0v using Pot-B. That’s like having “no
signal”.
2.) Adjust the supply voltage at point
“A” to a PRECISE value - like 1.05v using Pot “A”.

3.) Now increase the AGC voltage to
about 0.8 - 0.9v or so by adjusting
Pot “B” - and start tuning around the
band from 530 kHz to 1700 kHz.
NOTE that once you tune-in a signal,
you can increase or decrease the
volume by adjusting Pot “B”.
4.) Take note of the apparent
bandwidth and sensitivity as you
tune across the band. They change
as you tune from 530 kHz to 1700
kHz.
5.) Now, reset the voltage at point
“B” to 0 again, and adjust the supply
voltage at point “A” to a new value
using Pot-A. Now repeat the above
procedure - noting the apparent
selectivity and sensitivity. It doesn’t
take long.
Va = 0.90v; Too sensitive, tends
toward instability, Pot-”B”
adjustment Va = 0.95v; Excellent
sensitivity & selectivity across whole
band. Pot-B Va = 1.00v; Excellent
sensitivity & selectivity across whole
b
a
n
d
.
Va = 1.05v; Selectivity somewhat
degraded at high end of band.
Va = 1.10v; Poor selectivity, lower
sensitivity at high end, OK at mid to
low end.at this point is was
concluded that the “good” operating
range for Va is pretty small.

the AGC voltage to suit the station
you’re tuned to - weak or strong.
When Pot-B is changed, the supply
voltage Va on the output pin is also
slightly changed from it’s “set” value.
Hopefully, it does not get out of the
preferred range as determined during
the chip characterization exercise
described.
The radio had been running
continuously from a used
rechargeable AA battery. to see what
happened as the battery aged and it’s
internal resistance increased.
After about 360 hours of run
time, the radio started to “act up” in
the form of bad audio distortion. At
first, The problem was cured by
adjusting Pot-A to lower the supply
voltage “Va” to the MK484s output
pin. This also reduced the radio’s
sensitivity -- not good.
Within 24 hours it was
necessary to reduce Va again as
distortion crept back in again. Va was
now so low that the radio’s sensitivity
was seriously compromised.
Shown on page 11, is a plot of
the battery’s output voltage over time
- and the points at which at which it
was necessary to reduce Va to get rid
of audio distortion that kept creeping
back in. The remedy to this problem
was to modify the position of the
bypass capacitor.
See diagrams on next Page

Adjust Pot-B, if necessary, to change
-

a Solar strip rated at 3V @25mA.
Any audio amplifier may be
used. The circuit below works on 1.33
V to drive 36 ohm headphones.

An LM386 circuit could be used to
produce an out put suitable to drive a
speaker.

Shifting the location of the
bypass capacitor (C4) places the
“high” resistance Pot-A in the supply
line BETWEEN the battery and the
bypass capacitor. This FORCES high
frequency noise current from the
MK484 circuitry load to flow through
the low impedance bypass capacitor
rather than the battery.
If the high frequency noise
currents reach the battery, and if the
battery is “old”, i.e. has a high
internal resistance - sufficient high
frequency noise voltage is generated
on the supply line to affect the
circuits connected to the battery.
It would be ideal to put a solar
cell on the radio to trickle charge a
rechargeable battery i.e. something
retrieved from a solar powered
calculator. Typical data is shown
using
-

Obviously one can extend the
use of the MK484 into much more
complex designs as shown in the
example below.
In this circuit the MK484 is
used as a fixed frequency I.F.
amplifier. The MK 484 contains 10
active transistors, incorporated
several RF stages, automatic gain
control and an AM detector.
The internal circuitry of the
MK484 is shown below and one can
appreciate the savings of
components by using this IC. ●

NVIS Operation
N
-

-

—

-

- -

of frequency and distance travelled
Ionospheric Propagation (Skywave)
At medium and shortwave
frequencies radio frequencies can
refract from a layer of charged
part ic les (ions ) high in t he
atmosphere, the ionosphere. This
means that radio waves transmitted
at an angle towards the ionosphere
will return to Earth beyond the
horizon and over great distances. The
lower the angle the greater the
distance. At too high of an angle the
radio wave may pass through the
ionosphere

-

Basic Radio Wave propagation
Line of Sight
Where a radio waves travel
directly from the transmitting antenna
to the receiving antenna. It does not
necessarily require a clear line of
sight path as lower frequencies can
pass through buildings and other
obstructions. Generally used for VHF
and above.
Surface Modes
At lower frequencies vertically
polarised radio waves can travel as
surface waves following the contour
of the Earth - this is referred to as
ground wave propagation. Since the
ground is not a perfect conductor the
ground wave becomes attenuated
over distance. Attenuation is
proportional to frequency. This would
mean that lower frequency wave
would travel a further distance. The
graph below shows the relation ship

Factors that determine the
refraction of the signal back to Earth
would be the density of the
Ionosphere and the frequency of the
signal. The level of ionisation will vary
at different times of day and seasonal
cycle.
Critical Frequency
As the frequency is increased a
point is reached where the radio
signal will pass through the
ionospheric layer and into space. This
is the critical frequency.
Maximum Usable Frequency
The highest radio frequency
that can be used for transmission
between two points via reflection
from the ionosphere at a specific time
of day.
Lowest Usable Frequency
This is the frequency below
which communication cannot be
maintained between two stations
over a given distance. The lower the
frequency the greater the absorption
of the signal. The reason why 80
metre does not offer the opportunity
for DX during the daytime.

Why NVIS Propagation

The point at which ground
wave fades out to obscurity and the
signa returns to Earth may be a
considerable distance and this area is
known as the skip zone. No signal is
received in this area. This may be an
-

area of some 400 - 500 miles. NVIS
propagation is particularly useful
where radio communications
coverage is required in regions where
the ground is mountainous, falls
within the skip or dead zone, and
impossible to reach via VHF.

What is NVIS Propagation

NVIS propagation requires a
high angle or near vertical signal to be
transmitted towards the ionosphere.
This must be at a frequency that is
below the critical frequency, i.e. the
maximum frequency at which a
vertically incident signal is "reflected"
by the ionosphere. Typically it is just
below the critical frequency for the
ionospheric layer or region that is to
be used.
The critical frequency varies
according to ionisation density in the
relevant ionospheric layer or region
which in itself is dependent upon the
radiation received from the Sun.
Accordingly it is dependent upon the
sunspot cycle, time of day, season

and a variety of other factors.
When a signal is radiated at a
high angle the near vertical incident
signal is reflected by the ionosphere
and returned to Earth over an area of
many miles either side of the
transmitter. Unlike the idea for DX
chasing, NVIS relies totally on an
antenna capable of transmitting High
angle radiation rather than low angles.
Try squirting water at varying
angles at a ceiling. The higher the
angle, the more localised the water
return from the ceiling will be. Try
several different angles from vertical
and it will be noted that the shallower
the angle the greater distance from
the return to ground
From the experiment, anything
from vertical to 75 degrees will give
the ideal coverage area. From this we
deduce that a high angle radiation
from the antenna is essential. Any
shallower angle will result in longer
distances covered.

positioned 0.1 to 0.25
wavelengths above ground. As
the dipole is brought close to
the ground the angle of
radiation increases at the
expense of lower angle
radiation.
Inverted Vee
The inverted vee is a
handy antennas it is easy to
support and can be
suspended from a lower
height if the apex is kept to
120 degrees or greater it will
work for NVIS communications
Counterpoises
The high angle of
radiation may be enhanced by
placing a counterpoise
beneath the antenna. The
length of the counterpoise
should be 5% longer than the
antenna and ideally distance
is 0.15 of a wavelength
beneath the antenna.

Mobile operation
Frequency consideration
The frequency selection is
normally a balance between reducing
D-Layer losses and achieving a high
angle of radiation. Too low a
frequency may result in greater DLayer attenuation and too high a
frequency will result in the signal
passing through the F-Layers.
During the daytime, 40 metres
is the highest frequency band used,
by afternoon and evening a middle
band such as 60 metres, and a lower
frequency such as 80 metres would
be used at night. 160 metres could
be used in the winter months during
the night. The Critical Frequency, Fo,
is the key to the successful operation
of NVIS. Ideally, a frequency of 10%
than the Critical Frequency should be
used. The Ionogram can be checked
for a suitable choice of Frequency.
The FoF2 should be noted (Critical
frequency of the F2 Layer).
There are a number of aids to
assist with the choice of frequency.
The Ionogram is always the first
choice as it will show real time
criteria.
Looking at the Ionogram, the
figures on the bottom row reveal the
possible distance D for a given MUF.

In this Ionogram above, the use of
5MHz will give approximately 200 Km
but using 7 MHz it would be possible
to cover approximately 600 Km. There
is plenty of information here. D-layer
Absorption is present from 1MHz to
2MHz. E-Layer MUF is 2.36 MHz and
the MUF of the F2 Layer is 5.175MHz
as far as NVIS is concerned. Our
Natural choice of band would be
5MHz for NVIS. Using a lower angle of
Radiation the MUF would be 18.2MHz
for a path around 1,500 Km. Taking a
look at the Ionogram everyday will
reveal the state of the Ionosphere.
Forget the gimmicky Ham-clocks and
other Ham-Prop programs. The
Ionogram is what the professionals
use!

Choice of Antenna

The antenna can be a dipole,
an Inverted Vee, or a pair of phased
dipoles (Shirley Antenna) located at
no more than 1/4 wavelength above
ground. Better again try the G4 HOL
Loop antenna featured in the 2019
Journal. All of the above will work well
and can be enhanced with a
counterpoise of 5% longer placed
beneath them if the Earth conductivity
is poor.
Dipole: A dipole can be useful if
-

The military often mount a
resonant antenna drawn
diagonally across the roof of the
vehicle which tends to increase the
angle of radiation.
Barrett Communications supply an
interesting roof rack mounted antenna
which tunes across a wide band of
frequencies. The roof rack itself
provides the Earth plane. The Barrett
antenna is priced at around £2000.00
so one would really want to be
enthusiastic on HF mobile operation.
Many overseas aid convoys utilise the
Barret system for communication over
a wide localised area to maintain
communications with their bases..

Conclusion

It is plain to see why the fellow with
the high antenna gets the DX, whilst
the fellow with the antenna strung
close to ground is getting into the IRTS
news way better. Naturally, NVIS is the
only way to get a HF signal efficiently
around the country for Emergency
operations on a national basis. 5Mhz
is the band of choice for NVIS
operation, and national coverage,
during the daytime, whilst 80 metres
is chosen after darkness.

Galway Digital Radio Network
T
-

-

Work continued with the Galway Digital Network
despite the COVID-19 crisis. Indeed, there were delays but
our ultimate aims were achieved.
On Saturday the 13th of June, Aengus, EI4ABB,
Enda EI2II, and Des, EI5GT, installed the DRX1 Yaesu
fusion repeater on site near Kilnadeema, Loughrea, Co.
Galway.
Prior to the installation, Aengus tuned the four Cavity
Filters for the repeater. The Repeater itself was tested on
the bench for a considerable time and was performing to
specification. The CTCSS tone squelch was set to 77Hz on
receive and the Repeater also transmitted 77Hz tones. The
reason for this is that one can set their own receiver not to
open unless it receives 77Hz tones from the Repeater. This
prevents the set from listening to the C4FM digital
transmissions.
As with all high sites, there is not generally a road to
the top so one has to rough it a little. On this occasion
there was a little luxury in the form of a quad bike which
made the transport of the heavier items easier.

The installation was performed quickly as there was
a 19 inch rack in place. The Cavities fitted into the bottom
section at ground level. The antenna was already installed
on the mast and fitted with a suitable length of feeder.
The Cavities were checked and final adjustments
were made to ensure that the tuning saw spot on. With
everything installed and correctly tuned, the system was
switched on. A few calls came in on the Analog side
followed by calls on the C4FM side.
The coverage from the site is as shown on the map
below. The activity through the repeater seemed to tally
well with the map and in some cases the distances were
further out. Inisbofin Island, Westport, Castlebar,
Roscommon and Mullingar were able to operate through at
good signal strengths. From a mobile point of view this
repeater was going to cover a wide and useful area.
At a later date the Wires-X facility was installed and
this allowed users to access other parts of the world by
selection from the front of the transceiver. Whilst
enthusiasm is not overly apparent from the Galway area,
quite a large amount of activity does come in via the WiresX gateway. The Wires-X is currently set to reside in the CQIRELAND room where Limerick have more recently
connected and also other Nodes connect in and out
throughout the day. It does get quite busy at times.

-

On Saturday the 11th of July , the fourth DMR
repeater was installed at the same site as the Fusion
Repeater at Kilnadeema, Loughrea. The installation team
consisted of Steve EI5DD, Aengus EI4ABB, and Des EI5GT.
There was less to carry to the top this time so it was a brisk
walk to the top of the hill.
The first task was to connect up the antenna and
cavities to ensure that the tuning was correct. Aengus had
his test set at hand and was able to perform this task
quickly.

The system was powered up and immediately
sprang into life. Direct contact into the repeater was
possible from Inisbofin Island, Westport, Castlebar and
Galway City. The coverage map is shown below and seems
to hold true. Combining all of the DMR Repeaters in the
Galway Network, we now cover around 90% of Galway
County and or coverage spills over well into neighbouring
counties.

Des set up the remote power controller allowing
both the 2 metre Fusion Repeater and the DMR repeater to
be powered on or off should the need arise.

We have one more Hytera RD985 Repeater to join
the network maybe next year. Our main problem is finding a
site for it. We also have a Tait Multi-mode Repeater which
has not seen any service as yet. This repeater would serve
well as a backup system should the need arise.
We have done very well to get our systems all up and
running in the last 2.5 years and we do guarantee a good
and reliable service from these systems. There are code
plug programs available, for the Galway area, that can be
loaded into the radio to get the new user on air as quickly
as possible. With a little practice on can tailor these
programs for person al use. It just remains to enjoy the
system and what the network has to offer.
In the mean time the repeater was connected to the
internet and antenna and the power applied.
-

Air Antennas 2m/70cm Antenna

T

pole. There are also a couple of
eyelets through which a piece of
string can be looped to allow it to be
hung from a hook or whatever is
convenient. It would be possible to
hook the antenna on a kite with some
extra feeder as the antenna is
extremely light.

How did the Antenna perform

The Air Antenna is a
professionally made, robust, fully
portable, and waterproof inflatable
antenna for the 2 metre and 70cm
amateur bands. It is a perfect
antenna, rapidly deployable, and
suitable for Base, SOTA, and
Emergency Communications. It is an
excellent choice for backpacking. It
can be hung from a tree, a pole, be
secured to a fence or just leaned
against a wall.
The antenna was first noticed
during a feature on TX Factor episode
26. it just appeared as an aside with
the inevitable jovial inuendo about
“inflatable thingy's”. Naturally,
portable operation sprung to mind!
The Air antenna may be found on the
w eb a t t h is UR L
ht t ps :/ /
www.airantennas.com/ retailing at
£85.00 plus postage from the UK. It
was ordered without hesitation.
The antenna arrived within a
week and was well packed in a neat
pouch and the antenna folded inside.
The pouch measured 9 x 5 x 2 inches
so quite compact and squashy and
perfect for backpack, suitcase, or the
glove compartment of the car. The
pouch was secured by a strong Velcro
strip so the contents would not flop
out easily.

On opening the pouch, the
antenna is neatly folded and, once

1st Test via the Galway Repeater
The Galway Repeater, based in
Loughrea was a reliable reference
point as it can be accessed from the
handheld using the high power setting
via the inefficient rubber duck
antenna supplied with the Radio. The
high power Setting equates to 5
Watts. Let us assume that the signal
received as per the picture below,
from the Repeater was S 8. Stepping
the power from 5 Watts downwards
resulted in no access.

unfurled, the inflatable sleeve is
approximately 5ft long. The 6 metres
of RG-174 coax feeder, terminated by
a PL-259 connector enters the base
of the antenna.
The Picture above shows the
antenna partially unfurled. At the
base there is a red tube through
which one blows to inflate the
antenna. It only takes a couple of
puffs to inflate the antenna. The tube
houses valve and resembles the
inflating tube for a life jacket. To
deflate the antenna, insert a finger
into the tube and the air will be
released allowing the antenna to be
folded up and replaced into the
pouch. There are two Velcro straps
that one could use to secure the
antenna to a pole or post. Despite
being fully inflated the antenna might
flop over in strong wind.
At the top of the antenna, there
is a small flap which could be used to
hang the antenna from a branch or a
-

The Air Antenna was connected
in line and the test was repeated. It
was possible to open the Repeater
with 5 watts right down to 0.3 Watts.
As can be seen, the signal

received was considerably enhanced
with full scale deflection on the Signal
Strength meter. It works!
2nd test - Point to Point
The next test involved a transmission
from Tonabrucky. I was fortunate to
have two operators Joe, EI3IX, in
Mayo and Tom EI3ER located in
Salthill at he time. I was well shielded
from Tom at the time as Salthill was
behind the hill.
The FT3D was set to transmit
2.5 Watts and the first transmission
was made to EI3IX using the Rubber
Duck antenna the results from the
EI3IX radio are shown below. The
signal strength was Zero but making
it through with noise on the signal.

When the Air Antenna was connected
the Signal Strength jumped to a good
readable S 5 to Strength 6.

The next test was
between Tonabrucky and
Tom, EI3ER located on the
Prom in Salthill. This
location was shielded
from the test station by
land rising in a Southerly
direction which would
attenuate the signal.
The initial call using
2.5 Watts from the
handheld, using its
Rubber Duck antenna,
was not received. By
moving a few feet it was
possible to reach Tom at
his location on the Salthill
Prom.

First Contact using the Set
top antenna showed and
indication of steady S3.

The Air Antenna suspended from a branch

Specifications

This was an impressive result over a
60km point-to-point path from
Tonabrucky to Derrinogue in Co Mayo.

The Air Antenna hooked onto a pole

With the Air Antenna Connected,
an S 5 signal was received.
The tests were conclusive
and it was obvious that Half wave
vertical would far out perform the
set top antenna on the handheld.
This would be a good antenna for
hill-topping and rapid deployment
for outdoor events.
The Air Antenna is a
versatile antenna and performs
as a half wave antenna should. It
is light and easy to carry and
there are 4 choices of ways to
mount it. There are no loose parts
and therefore no nuts or bolts
that could get lost on a hillside.
There is no doubt that this
antenna has great potential and
for that reason I personally would
recommend it.
-

Design …………..…..… Halfwave
TX ……………....…..….. 144 to 148 MHz
430 to 400 MHz
RX ……...……..……….. 118 to 160 MHZ
380 to 450 MHz
Power Handling …... 75 Watts
VSWR ……………….... < 1.5 @ 145 MHz
Gain ………...……….. 2 metres - Unity
70 cm - 5 dBd
Length ………..………. 5 ft
Weight …………...…… 450 gm
Size packed ……...… 9 x 5 x 2 inches
Fabrication …………. Fireproof Material

Air Antennas
Web site https://www.airantennas.com/
Email
tom@airantennas.com
Phone
0044 77 12863382
Price
£85.00

The Codar AT5 AM Station
T
-

The Codar AT5
The Codar AT5 was the first
commercially produced amateur
transmitter to which every young radio
ham aspired. Top-band was generally
the place where newcomers started.
There was a reasonable community of
operators on the Top Band area. 10
watts DC input was the limit on the
band and this transmitter ran just
below that limit, although slight
modification to the P.A circuit would
allow one to squeeze the full 10 watts.
Generally, any old length of wire
could be tuned to top band with the
correct ATU.
The AT5 was an AM/CW
transmitter. An EF80 pentode's
cathode, control grid and screen grid
act as a fairly unusual Vackar
oscillator which works well (drift is not
a problem) running on 160m. The
anode (from which the oscillator
output is taken) is not included within
the oscillator loop, so providing a
measure of isolation and buffering. A
second EF80 pentode acts as a power
buffer on 160m. and as a doubler on
80m. A 6BW6 is the RF PA, which can
pull some 50mA at 300V for a typical
maximum of 15W DC input (50% over
the then UK power limit). RF power
output on both bands is between 5
and 10W, depending on how the rig is
loaded.
A rear-panel switch disconnects
the power from the modulator for CW
operation. The available power to the
RF PA notches up somewhat without
the DC loss of the mod inductor.
Keying is straight into the PA cathode.
The accompanying power
supply uses an EZ81 (a B9A full-wave
rectifier valve, a souped-up EZ80) and
an OA2 for the VFO regulator, and only
has taps for 200, 220 and 240V AC on
the transformer.
Whilst the design of the AT5is
pretty minimalist, there are a number

The Codar AT5 Transmitter

The Codar AT5 Transmitter Chassis - top side

The Codar AT5 Transmitter Chassis - Underside
of interesting design features.
The VFO dial itself is well
designed as this is a 160 and 80
metre transmitter and has a common
VFO for both bands with 80 metres.
Simply doubling is not the interesting
part, the large circular dial has both
-

band frequencies printed on it 180
degrees apart. Turning the VFO dial all
the way around until the correct band
is indicated, the VFO capacitor being
free to rotate continuously, makes a
very neat presentation.
The power supply neon

indicates whether the supply is
switched on by simply blinking, or if
the system in in “net” or in “transmit”
it is permanently on.
The AT5 uses a modified
Heising modulation scheme. A
conventional Heising uses a single
choke reactor common to the class-A
modulator tube's anode and the RF
power stage; the AT5 uses a centretapped choke - HT is applied to the
centre-tap, the modulator is fed from
one end, the RF PA from the other. In
this way the standing current of the
class-A modulator tube and that of the
PA tube substantially cancel, as far as
DC in the core of the choke is
concerned. Since the choke has less
DC to cope with, far cleaner
modulation can be achieved for a
similar-sized modulation reactor. Or,
as in this case, a smaller choke can be
used for equivalent modulation.
A simple capacitor-coupled
neon gives a surprisingly accurate
front-panel indication of when the
modulation starts to get non-linear.
The P.A. had one downside, as
it was originally unswitched for each
band which meant it was a
compromise for both, mainly at the
expense of 80 metres. A common
modification was to tap the coil for
less inductance on the 80 metre band
and use the spare contacts on the
sliding band change switch. This was
subsequently included in the later
models as standard.
The choke used in the
modulator is exactly the same as the
choke in the power supply. This being
of interest nowadays where such
components are difficult to obtain.
There are AT5s for sale on eBay
occasionally.

The Codar T28 Receiver

The Codar T28 dual-band 160–
80 metre receiver was the matching
receiver for the AT5 transmitter
operating from a 12V supply. 3 x 4.5v
batteries were generally used. The RF
stage is tuned by a peak control to
achieve maximum performance. With
the narrow bandwidth and low
impedances on many low frequency
loaded antenna systems. There is an
A.F. gain control, a slider band change
switch for 160 0r 80 metres, and a
BFO switch for CW or SSB reception.
A switchable BFO was fitted to
facilitate CW and SSB reception. The

The Codar AT5 Transmitter Power Supply

The Codar T28 Receiver
BFO tended to generate harmonics
and was difficult to tune SSB
efficiently. It was necessary to detune
the peak control of the received
signal was too strong
The I.F. operates at 505 KHz
and the rest of the circuit is relatively
simple. The receiver utilised a
Mullard 505KHz LP 1156 I.F. Module
and a Mullard LP 1172 A.F. Module
which were frequently used in
Roberts radios. Not much inside the
box.
In fairness this receiver was
really quite a rubbish set although, if
one considered the distances
covered by low power and a poor
antenna on Top-band or 80 metres
on AM, it was more than adequate
for cross town operation. Any drift
encountered was minimal as it was
much less noticeable on AM.
It was necessary to make a
system to switch the antenna from
transmit to receive and also a means
to switch off the receiver when the
transmitter was active.
-

Antennas used with this set up
could be end-fed long wire antennas a
loaded vertical antenna or a doublet if
you were lucky enough to have a huge
back garden.
One could really use any
receiver with the AT5 and there were a
variety of really good valve receivers
made by Trio, Lafayette, or Jennen to
mention a few. Codar produced the
CR70 Receiver which was
considerably better than the T28
Top-band was generally useful
ac ros s t o wn v ia g r o und w av e
propagation and this was enhanced at
night time when the D-Layer
dispersed. Many Club nets were held
during the week and especially on
Sunday mornings where there was a
huge turn out of maybe 20 to 30
members, which slowly ended around
Sunday lunch time. Amateur radio had
so much less competition back then.

The Irish DMR Network
T
The development of the Irish DMR network has been
impressive with eight Digital Repeaters, either DMR only or
multimode, established in just over three years . During this
time Multimode Digital Gateways sprang up in areas with
no coverage. These 2 metre Digital Gateways
complemented the existing 70 cm DMR Network by
providing coverages between existing networks. It is quite
possible that additional Gateways will come on line as time
progresses.
All of these Repeaters and Gateways are linked into
the Brandmeister Server located in the Waterford area and
maintained by the SYSOP john Ronan, EI7IG. The Server
links into Brandmeister Servers all over the world ultimately
forming part of the worldwide network.
To avail of the network it is necessary to program
desired channels into the Radio. This is done by a small
piece of software referred to as the Code Plug. The Code
Plug contains all the Channels that you intend to use over a
Repeater or Gateway. The program is similar to “Chirp”, a
program used with Analog Radios. For some, the phrase
“Code Plug” seems to instil fear into the uninitiated. It is
really quite simple once one gains a little experience.
Generally, Code plugs for each area of the network
are available for the commonly used handhelds or mobile
radios. Ask any DMR user in your locality. It is probably
better to tailor such a program for your own needs.
A DMR Repeater has two Time Slots on which two
simultaneous conversations may take place. Specific Talk
Groups are allocated to these time slots and it essential
that these are programmed correctly to the radio otherwise
chaos will ensue.
Some Talk Groups are Static, which means that if a
call should appear on this Talk Group It will be
retransmitted by all of the Repeaters in the EI DMR
Network. Talk Group 2722, the Irish Calling Channel is one
such Static Talk Group and is allocated to Time Slot 2. If a
call is made on this channel it is then recommended that
the callers QSY to TG 2723, the Chat Channel, which is
allocated to Time Slot 1. This will effectively clear Time Slot
2 and Talk Group 2722 for other users. Even though you
have QSYed to Talk Group 2723 on Time slot 1 it is now
possible for a simultaneous conversation to occur on both
of the time slots. One of the advantages of DMR.
Another system which may be Static on a repeater is
the Local Cluster assigned to Talk Group 8. A Local Cluster
will link all repeaters on a network in a specific area
together. An example would be that any call made on TG 8
on a Galway Repeater will come out on all repeaters in the
Galway Network. Such a call will not come out on any other
Cluster in the country.

The EI DMR Network

Allocation of Time slots on Irish DMR Repeaters
-

-

-

Note– to prevent QRM and a Talk Group being utilised on
two Time slots at the same time, It is essential that these
slot allocations are rigorously adhered to.
-

Allocation of time slots on DMR Repeaters
It is essential that the allocation of Talk Groups to
specific Time Slots is strictly adhered to as it will prevent a
transmission being made on one Time slot and being
retransmitted simultaneously on the other, thereby
jamming up two time slots on the one Repeater.

Local Operation

Talk Group 9 is unique as it will only repeat through
the Repeater much like the use of an Analog Repeater. No
routing will occur so the use of Talk Group 9 on either time
slot will only allow traffic through the repeater. This is the
ideal way to keep local traffic in the local area. Unlike
Cluster operation, Talk Group 9 will not come out on all of
the Galway Repeaters at once
The general rule of thumb with the repeaters on the
EI Network is that Talk Group 2722 (the Irish Calling
Channel) is static on Time Slot 2. Talk Group 8 in each
network is also set as a Static Talk Group on Time Slot 2.
This is to facilitate Roaming between repeaters on the Local
Network.

Allocation of time Slots on Irish Repeaters

The panel on the bottom of the previous page shows
the allocation of Talk Groups to specific Time Slots. Please
check this carefully and note the allocations for your
network or area.

Roaming

Roaming is the facility for a radio to move from one
Repeater coverage area into another and automatically
switch to the Repeater it receives at the stronger signal
strength. This is similar to the way in which a Cellular phone
works between masts. It is possible to drive through the
coverage area of the four Galway DMR Repeaters without
loosing a call as the radio will switch between the repeaters
that It receives at a the greatest signal strength.
To facilitate Roaming it is necessary to have specific
Talk Groups set as Static Talk Groups on all repeaters in the
Network. This will ensure that the activity is transmitted on
each repeater simultaneously.
It may happen that somebody may be using a
different talk group on one of the Repeaters on the local
Network and this is one of the weaknesses of the system.
In commercial systems this would not arise but amateur
systems have a greater choice of Talk Groups

International Talk Groups on Slot -1, UK on Slot 2

International Talk groups are generally set up on
Time slot 1. It is really not as if they will be overly used but it
is wise to confine International activity to Time slot 1.
In Galway we tend to set up the UK talk Groups on
Time Slot 2. It is unlikely that there will be a huge amount of
activity with the UK at any given time, but it is wise to place
the UK traffic on Time Slot 2 when international traffic is on
Time Slot 1.

To date, this has facilitated a happy balance on the Galway
Network area and genuinely works for us. Talk Groups
linking to HubNet or CQ-IRELAND can be quite busy and for
that reason that are used on Time Slot 1.
DMR Repeaters will revert back to the Static Talk
Group on their individual Time Slots after 15 minutes this
prevents “shortwave listeners” from hanging a time slot
with a busy channel such as TG 91 Worldwide.

Gateway Operation

A Gateway is not a Repeater; it is a simplex system
and will not retransmit whilst one is operating through it.
The Gateway does allow one to direct calls to specific Talk
Groups anywhere in the country or around the world.
Gateways generally operate on Time Slot 2 only and are
Simplex only. This does mean that whether international or
Cross Linking from DMR to any other Mode everything is
programmed on Time Slot 2. This will not affect any other
components of the Network.
Gateways can not connect to a Local Cluster via Talk
Group 8 but one will note that for a given Network there is
a Talk Group that can access the local Cluster and in the
case of the Galway Network Talk Group 27255 will connect
into the Galway Cluster and Talk Group 27254 will connect
into the SIRG Local Cluster. The same applies to personal
Hotspot use as they are effectively “personal gateway”.

Multi-mode Gateways

It may happen that prior to your own transmission,
another user may have used another mode apart from
DMR. Gateways tend to have a “hang-time” where they
continue to listen on a specific mode for maybe 1 to 1.5
minutes before reverting back to listening for all modes. Be
aware of this as it is not a fault in the system. In many
cases the Gateway will only operate on one mode if there
are facilities for D-Star and Fusion already in the area.
Once a talk group is selected on a Gateway it will
continue to monitor that Talk Group ad infinitum. If you
change any talk group on a gateway please put it back the
way you found it. That is to say, reconnect the Gateway
back to Talk Group 2722 to monitor for EI Call traffic.
Talk Group 91 worldwide is problematic as it is
incredibly busy. It is almost impossible to get a gateway to
disconnect from this Talk Group so please do not access
particular Talk Group under any circumstances. Gateways
will continue to monitor the last channel accessed and do
not reset to a pre-programmed Static Talk Group.

Essential Operating Tips

1)
2)
3)

Listen before you transmit
Leave a gap of at least 3 secs before you press the
PTT after an over.
Do not Call CQ. Announce that you are listening for a
call and state the Talk Group you are operating as
somebody may be scanning.
Always give your callsign at the beginning an end of
an over

Talk Groups Linking other modes to DMR—On Time
Slot –1

4)

DMR to Analog, DMR to YSF DMR to D-Star, DMR to
P25, and DMR to Peanut Cross - Connected Talk Groups
are to be used on Time Slot 1 at all times with no exception.
These can be busy and should be used only on Time Slot 1
to avoid interference wit the Irish Calling Cannel and/or the
Local cluster on TG 8 which are both located on time slot 2.

The DMR system is there for everyone to use and all
contacts are welcomed. If you haven’t already Give it a Try.
-

-

A Virtual DX-pedition to “Bofin”
I
The house booked and the
deposit was paid. Usual location.
Something we have done for neigh on
forty years.
All right, so who is going. Hands were
raised in different parts of the room.
Some can go for the entire week,
others don’t know, maybe a day or so.
But the interest is strong.
Where was all the gear and
was it serviceable? Tom (EI3ER) had
most of it. He had checked it and,
what he had was serviceable and he
had carried out some minor repairs to
rope and coax. Only a few bits and
pieces were elsewhere, but that was
no problem. It could be returned to
Tom at the next meeting
Now we have the usual problem in
that the Finney Walk is being held on
the 16th of July and that’s the day the
we depart. We are committed to doing
AREN for the walk, as we have for the
last number of years.
The problem is solved in the
those wishing to go to ‘Bofin will do
the first half of the day in Finney and
the other half, or to the finish, will be
covered by those not going to ‘Boffin.
This is the usual practice every year
and has never been a problem.
“Never been a problem”.
Famous last words. Just a few short
weeks and what had been a
“problem” in China was now our
problem. The entire country was shut
down, and would remain in shut down
for the foreseeable future. Travel was
restricted. Social distancing was the
new norm. Toilet paper was being
bulk purchased, as to exactly why,
nobody knew.
It didn’t look good for the trip to
Boffin. The next few club meetings,
with everybody staying at home, were
held over Zoom. Calls were made to
the island, and visits were not
encouraged. That was that, ‘Bofin
2020 was now off, as was the Finney
Walk.
Being “locked in”, gave a bit of
time for day dreaming. Usually this
consisted of what would I be doing
were I free to roam.
The 16th of July was a fine day.

The earlier that one got out of bed this
time of the year the better the chance
one had of catching the best part of
the day.
Calls would have been made
on S21 as different operators left
their homes to go to Finney. Chit chat
as we drove along the way.
Fascinating scenery that can
best be appreciated early in the
morning. Mountains reflected in the
lakes. Wisps of clouds that gave away
the promise of a fine day. Ideal for
walking over the mountains in the
Joyce Country challenge.
We would have erected the
base station in a matter of minutes.
Slung stays on to fences and large
rocks. Coax pushed in the window,
connected to the rig in no time. Test
calls made and we were up and
running in the Joyce Country
Challenge. But not before the ladies of
the committee had extended a truly
heartfelt welcome and plied us with
some of the most delicious food,
which they would have done all day.
As usual there would have been the

-

most minor of problems. Usually
walkers dropping out of the walk
and forgetting to inform anybody.
Joe (EI3HM) would have
manned Ail Dubh. A busy location
where walkers can decide to drop
out or continue on. But only after
having copious mugs of tea and
sandwiches, and a well-earned rest
on the benches.
Time would have flown and
three o’clock would have arrived,
and time to hand over to the new
operators as the ‘Bofin gang would
have had to leave to catch the last
ferry out to the island.
Parking of the pier in Cleggan
is no longer allowed, so a quick trip
to the head of the pier is all that is
allowed and unload all the boxes.
We would have met islanders
and familiar faces that holidayed on
the island at the same time as we
were there over the years.
Friendships have developed over the
years and enquiries about absent
family members would be made.
Likewise, they would have enquired
about absent club members.
The beauty of the island is
apparent only when you round
Cromwell’s Castle. But later it offers
a beauty that can only be seen to
behold.
The new pier is offers a
simple method of transferring goods
from the boat to the pier, where we
would have held a meet and greet
with islander’s familiar with our
annual visit to the island.

We would have loaded our bags and
equipment into whatever transport
was available and walked to what
would have been our residence for
the next seven days.
Weary as the bodies would
have been, and darkness falling we
would have made sure we got an
antenna up. Now that we have a
Spider Hex Beam antenna, we would
have been most anxious to get it into
operation.
Not an easy task at the best of
times, but with weary bodies and
some with only a scant idea of how to
assemble the beam, it can take a lot
of effort. Colour coding can help but
only if you know what you are doing.
Mugs of tea and other refreshments
would eventually see the job done.
Next task would be getting the
antenna up on to the mast. A delicate
task at the best of times. But with
many grunts and groans it would
eventually be secured to the mast
which would be raised section by
section, until it was deemed high
enough for now. Minor adjustments
could be made in the morning.
The rig would have been
emptied out of its box, together with
connectors and log books.
Adjustments to the furniture would
have been made to give the operating
area pride of place in the room.
By nine pm at the latest,
EJ4GRC would be ready to go on air.
The bands would be checked and an
assessment made as to which band
would be best to launch on, usually
this befalls the newest member
present.
Not wishing to break with the
code of “what happens in ‘Bofin stays
in ‘Bofin”, but weary as some of the
bodies present would have been, they
would have decided to go for a
“nightcap” in one of the local
hostelries, leaving wearier bodies
behind to man the fort.
Sunday morning after
breakfast, would have seen minor
adjustments being made and VHF
equipment being brought into use.
Computers hooked up for use with
digital modes as well as for logging.
Food is the one thing that
binds us all together and hearty
dinners do just that. A staple of
potatoes and less fancy fair is always
appreciated.

Walks would have been
undertaken to various locations on
the island. This year the weather was
mostly good so it offered plenty of
opportunity to stretch the legs. At the
same time, it would have been
difficult to pass any, if not all of the
restaurants dotted about the island
without sampling some of the wares
on offer.
Working conditions would have
been poor, with mostly twenty meters
offering the best opportunity of
getting dx stations. Then again we
would have been high on the clusters
and pile ups would have been the
order of the day. FT8 would have
surprised us all at what could have
been achieved in such poor
propagation conditions.
The annual trip to Tra Geal
would have been part of the ritual.
Here we would have inscribed
EJ4GRC and 2020 into the sand
together with the call signs of those
taking part in the DX-pedition.
We would have feasted like
kings, but especially waiting for the
day that locally caught fish would be
home cooked to perfection. Potatoes
with every meal or sometimes for
those brave enough to venture to the
exotic, pasta.
Mid-week the weather would
have taken a turn for the worst and
rain and windy weather would have
come in. Anxious looks at the Hex
Beam and how steady it was would
have been held. Extra stays would
-

have been added and the CQ Calling
would have continued.
Those coming out midweek
would have called from Cleggan and a
shopping list of requirements would
have been forwarded. We would have
met them at the pier and time
permitting we would have delayed in
one of the local taverns.
It’s amazing how time goes by
so quickly when the company is co
good. Before long its Friday afternoon
and it would have been time to start
dismantling EJ4GRC for another year.
Ropes, coax, connectors, logbooks
and all sorts would be packed back
into boxes. Another year over.
But not before a visit to one of
the local restaurants for the “last
supper” which has been our tradition.
Discussions would have been held
about everything radio that would
have happened over the past week.
Unexpected DX being foremost.
Saturday morning would have
seen us take the first ferry from the
island. Goodbyes would have been
said to the hardy souls on the
quayside, with a firm commitment to
seeing them all again next year.
It may be heartening to round
Cromwell’s Castle on the inbound
journey, but it’s with a heavy heart one
looks back on the home bound
journey, and say farewell to the Island
of the White Cow for another year.

Using The Yaesu Fusion System
T
-

Repeater is set to transmit 77Hz CTCSS tone with the
Analog signal. On your own Handheld or Mobile/Base
transceiver it is possible to set the squelch to open on
receipt of a signal that has 77Hz CTCSS tones
superimposed on it. This way the only the Signal coming
through will be the Analog FM signal with 77Hz CTCSS
tones. A simple solution to the problem.

The YAESU DR-1X is a digital/conventional FM dual
mode repeater that covers the VHF and UHF amateur radio
bands. It was developed for use with System Fusion.
Replacing your conventional FM repeater with the DR-1X
will provide continued use of conventional analog FM
communication while integrating the use of digital
communication functions through its unique AMS
capability.
It was a simple case of installing the new repeater in
the place of the old Analog Repeater as the cavities were
already tuned and the antenna would be the same.
The Yaesu System Fusion allows both Analog and
Digital modes to operate through the Repeater. The
Repeater runs Automatic Mode Select (AMS) which means
that, if it receives conventional Analog FM it will retransmit
the Analog FM unchanged as conventional FM signals and
if it receives C4FM Digital signals it will retransmit them
unchanged as Digital signals

Whilst the transmission of Analog FM will not be received
by those listening on the Digital C4FM mode, the
transmission of C4FM will naturally cause some grief as it
sounds like a buzzing noise. To get around this the

It is possible to choose between three C4FM Digital
modes.
V/D Mode (voice/Data simultaneous communication
mode)
The left side diagram shows a digital voice signal
with a digital voice signal transmitting in one half of the
bandwidth of the signal and, simultaneously, the other
half of the 12.5 KHz signal is used for error correction of
the voice signal plus other Data. By incorporating powerful
error correction technology developed for professional
communications devices, effective error correction codes
provide the advantage of fewer interruptions to
conversations
Voice FR Mode (High Speed Data Communications mode)
The centre diagram shows a full 12.5 KHz signal to
transmit Digital Voice Data. The increased amount of voice
data permits high quality voice communication and superb
sound quality for long conversations.
Data FR Mode (High Speed Data Communications mode)
This high speed data mode uses the full 12.5 KH
bandwidth for data communication. The transceiver
automatically switches to data FR mode when transmitting
Snapshot pictures and can be use for transmitting large
quantities of data at high speeds.
FM mode
Analog FM is effective up to borderline noise level. Digital
transmissions will surpass that point with crystal clear
reception, with no hiss, at a Strength such as S1 or S2.
Digital Group Monitor( GM) Function
This function automatically checks whether members
registered to a Group are within communications range,
and displays information such as distance and orientation
on the screen This function not only informs you which
friends are within Communications range, but also
enables you to see at a glance where all group members
are located.

-

Adding Wires-X to the system
What is Wires-X?
WIRES (Wide-coverage Internet Repeater Enhancement
System) is an Internet communication system which
expands the range of amateur radio communication. For
WIRES-X, an amateur node station connecting to the
Internet is used as the access point and connects the
wireless communication to the Internet. Users' stations can
communicate with other amateur stations all over the
world using a node within the radio wave range.
The Wires-X System is simply a gateway adding extra
facilities to a repeater via the connection to a server
accessible through the internet. Wires-X may be used in
three ways:
1)
Integrated with a C4FM Repeater
2)
As a Ground Station communicating with a
Repeater.
3)
As a Standalone Simplex Gateway
1) Operation of Wires-X via a Repeater
In the first case, the Wires-X Modem is connected to
the Internet via a small computer, at present this will only
run on a Windows System. The computer is set up to run
the dedicated Wires-X program. The Computer is
connected to the Wires-X modem and the Modem is
connected to the Internet via an Ethernet cable. The audio
from the Wires-X modem is connected to the Transmit and
receive side of the repeater. The Repeater then becomes a
Wires-X node. The node will display as the Callsign of the
Repeater on the Wires-X system.
The Node, for the sake of argument EI2KMR-RPT,
will be connected into a “Room” which is an area where
many Nodes may connect. In Ireland we have the “CQIRELAND” Room. Naturally all Irish nodes theoretically
connect into that location. Other nodes may, from time to
time , connect into the Irish Room.
Any call made via a Node connected to the same CQ
-Ireland room will be retransmitted to any other Node also
connected. In our case the Galway Repeater will become
activated by the call coming from Wires-X. It is now
possible for a conversation already in progress on the
Repeater to be joined by a station entering via Wires-X. A
bit like a posh version of Echo-Link.
2) Operation as a Ground Station communicating with a
Repeater
The ground station is a Half-Duplex transceiver
transmitting on the input of the Repeater and receiving
from the Repeater’s output. A signal received from the
Wires-X modem, connected to the internet, will be
transmitted up to the Repeater and the signal received
from the Repeater will be transmitted back to the station
connected via the Internet
3) Operation via a Standalone Gateway
A Gateway is similar to the facility of a repeater but
is running in Simplex. Nothing is repeated and your signal
can only go in and through the internet to is destination,
and the received signal, received via the Internet, can only
be retransmitted on the same frequency - it is NOT a
Repeater.
That is the three methods of setting up Wires-X
operation either through a Repeater or through a Gateway
and is the easy part covered.

Using Wires-X
1)

Set the Radio to the Frequency of the Repeater or
Gateway then press the “DX” or “X” Button

2)

A flashing icon will appear at the top left hand side
of the Display indicating you have activated the
Wires-X mode. As below the node that you are
connected to will appear on Screen. In our case it is
EI2SHD-ND, a Gateway in Salthill Galway. The arrow
indicates that it is connected to CQ-IRELAND

3)

It is then possible to use the touch screen in this
case an press on the arrow to initiate a search. This
can also be done by pressing on the VFO knob. A
screen will appear, See next page, which reveals
C1,C2, C3 etc. These may contain specific rooms
that you have stored in the past. The other option
would be to select “ALL” or “Search and Direct. This
example is for a touch screen transceiver.
-

6) Once connected, the Poland room will show a list of
services where small messages or pictures may be
displayed. At this point press the back button.

4) Having selected “ALL”, the radio will transmit the request
to the Node and the next screen will display a list of Nodes
by country of general interest name. Note the red figures to
the right of each room name - these denote how many
nodes are connected to them as you can see, America Link
has a huge number connected.

7) Having pressed the back button the following screen will
appear. This shows that the EI2SHD Node that you are
connected to has now connected to the POLAND-ROOM. If
you press the “DX” or “X” button you will come out of the
search mode and the EI2SHD will remain connected to the
POLAND ROOM. You can QSO to your hearts content in this
area. If you don’t make any transmission the EI2SHD will
drop the link and revert back to the CQ-IRELAND Room

5) By turning the VFO knob it is possible to scroll through the
list of Nodes. In our case we have selected the POLANDROOM which is highlighted. Touch the highlighted name of
the room to connect to it.

8) By pressing the down arrow on the screen, you can go
into a Search ALL mode and scroll through a Large number
of Wires-X rooms until you find the Ireland Room.
Alternatively you can search and Direct. By touching the
screen for Search and Direct you will bring up a screen on
which you can type the name of the Room to which you
wish to return. In our case we want to go back to the CQIreland Room. It is a simple case of typing the name of the
Room and pressing enter. Of course it is also possible to
type in the name of another Room and direct the radio to
that location. There is plenty of room for experimentation
and a surprising amount of activity to be found. A word of
caution, however, Some rooms can be very busy and it is
almost impossible to disconnect from them.
-

9) After typing the name of your destination Room touch
the “Enter” button and you are back to CQ-IRELAND once
again. You may now press the “DX” or “X” Button to Exit the
search mode. This will leave the EISHD Node connected to
CQ-IRELAND.

The FT2D and FT3D plus the FTM 300 and 400 use touch
screens, The FT1D and the FTM100 use buttons to select
room etc. So Do READ the MANUAL. There is a PDF file
called the Wires-X Bible which covers the operation all
C4FM Radios

The picture above shows the Dashboard of the
EI2SHD node. The box to the top left shows Bookmarked
Nodes. The Purple strip shows Nodes connected to the CQIRELAND Room. In this Case the Limerick Repeater, the
Galway Repeater, and EI2SHD. EI9DMR is the link from the
Brandmeister DMR server, EI2GT is the Link to the Limerick
Repeater and MI0AAZ and GI7ULG are personal Nodes
Linked into CQ IRELAND. At various times of the day one
often sees stations from around the world making an
appearance and seeking a call. The other boxes to the left

show the number of stations and Nodes connected to
Wires-X
Other boxes to the right of the screen show the
status of the connections to the CQ-IRELAND ROOM and
also those connecting to the EI2SHD Node. This a very
reliable system with very little down time. ●
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Computer and Comms. Museum
D

So, who runs it and what does it contain.
Well, it was established in 2010 from an idea by exemployees of Digital Equipment Corporation who wished to
maintain the great heritage Galway had in IT and
computing. Digital had opened it’s Galway plant in 1973
but it closed in 1993. So it was important to preserve and
display the computer equipment that played such an
important part of Galway’s technology history. The
museum is supported by a group of volunteers and friends
and managed by an active board who maintain and display
the collection. It is sponsored by NUI Galway, The Heritage
Council of Ireland and Galway Technology Centre.
Once established, the museum collection quickly
expanded to incorporate many different types of
computers and accessories that covered computing

history. Computers encompass communication and thus
the history of many
t y p e s
o f
communication were
added to the collection.
Early writing and
printing technology,
wired
telegraphy,
undersea cables, and
of
c ou rs e
r ad io
communication. Even
early photography has
a display presence.
Telephone
exhibits
include both a vintage
and modern collection from Northern Telecom.
The computer collection contains such artefacts as
DEC VT220 and VT180 Robin computer terminals,
MicroVAX (which was the backbone of Galway’s first
network based computing in local secondary schools from
the 80’s) and the DEC PDP11.
Early Apple computers including the Apple II,
Macintosh and Lisa, Sinclair ZX81, Commodore 64, VIC20
and PET, BBC Micro, Amiga, Atari with its Ping Pong game,
Dragon, early Laptops, and many such
like. The French Minitel video terminal
which predated the WWW is on display.
Vintage games are available on
the computers, such as the iconic
Pacman and Space Invaders. Did you
know that Pacman is 40 years old this
year 2020? There is also a classic
Arcade Games cabinet, powered by a
Raspberry Pi, which has a number of
games included.
The Communication section has a
display encompassing both wired
telegraphy and wireless radio. Early
wired telegraphy printed the morse
signals on paper rather than sounding,
this printer is on display in the museum.
There is a small display on the early
Atlantic undersea cable that stretched
from Valentia to Newfoundland.
Early vintage radio equipment
includes induction coils with spark gap
transmission, crystal radio receivers,
-

magnetic detectors and early Marconi
receivers. Thus the legacy of the
Marconi Radio Station in Clifden, which
dates back to 1907, is well
represented.
The collection has a good
display of valve radio receivers which
date from the 1920’s to the 1970’s.
There is a marine ships radio receiver,
the Marconi Apollo, dating from the
1970’s a well engineering piece of
equipment.
The museum has managed to acquire
a collection of vintage radio artefacts
from Colonel Meade Dennis, callsign
EI2B. He lived in Baltinglass, Co.
Wicklow and started building radio
transmission equipment after
attending lectures by Marconi in
Dublin. Meade would have been the
first person in Ireland to start
experimenting with radio transmission.
Col Dennis built many of his own designs and also
purchased equipment from the Marconi company itself.
One of these is a Franklin Tuner a beautiful piece of
brass and mahogany unit, which was the main tuning

unit going to the detector. He even designed a unique
detector and labelled it the ‘Dennis Detector’. Most of
his artefacts are on display, others are being
reconditioned as they are over a hundred years old.
This is an excellent display and is well worth viewing.
Overall the museum collection is still expanding
as more equipment, both computer and radio is
unearthed. This is only a small amount of the artefacts
that the museum has to offer, much more is in storage,
awaiting ample space for display.
Preserving and restoring this equipment does
help to highlight the importance of the many people that
have contributed to our communication and computer
science.
Unfortunately, due to the COVID-19 measures in
place, the museum is closed to the public at present,
Autumn 2020, but hopefully in due course it will be open
soon again.

For further inform ation see the websit e
www.ccmireland.com or the Facebook page Computer and
Communications Museum of Ireland. ●
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Antenna Matching
A

higher or lower than the rig’s
impedance.

ground line. Inductor L is tapped and
can be around 25uH (26 turns of 16
s.w.g wire on a 35mm diameter former
spaced over 50 mm and tapped every
two turns). If feeding a long wite the
matching unit should be adequately
grounded for safety reasons.

L-Match configuration for High
impedance antennas > 50 ohms
The Pi-Network

The T-Network
L-Match Network
An L-Match network is good for
matching from a High to lower
impedance or vice versa. It is of less
use when the to impedances are of
similar values. A variable inductance
of around 20-30uH maximum values
should be adequate in series with the
connector. This can be in the form or a
rotary inductor or simply a coil tapped
on every second turn and one could
use a small length or wire with a
crocodile clip to clamp onto the tap.
The Capacitor of 250–500pF
maximum is shunted across the
higher impedance port. It may be
used either way around to suit the
impedance transform. A similar format
is often seen in the collector circuit of
semiconductor monoband P.A. stages
to transform the low Value of load
impedance up to the nominal 50 Ω
impedance of the antenna system.

L-Match configuration for low impedance antennas < 50 Ohms

L-match configuration for Yagi
trimming

Various L-match configurations
are possible depending on whether
the impedance presented by the
antenna at the desired frequency is

The T-Network

The Series-parallel

The Pi Network

The L-Match Network

The T-Match, like the Pi-network, uses
two capacitors and a variable inductor
but does not have such a good lowpass function as the Pi-network. It can
deal with a range of impedance
changes by variation of the component
value. The inductor can be switched
taps from the coil or a “roller coaster”
continuously variable type. Capacitors
C1 and C2 may both be 350uF and
they should be completely isolated
from ground. They should be operated
with insulated shaft extensions to
minimise hand capacitance. Like the Pi
-network, it should be adequately
grounded for safety reasons.

A Pi-network is better at dealing
with unbalanced antenna inputs and
outputs. It will deal with a variety of
impedance matches by adjustment of
component values. In this form, and
fed with coaxial cables, there is also a
degree of low-pass filtering. A typical
HF Pi-network would consist of
capacitors C1 and C2 with a value of
350pf each. Each capacitor should
have its frame bonded to the common
-

The series-parallel matching network
has some degree of lo-pass filtering.
Inductor L is a variable inductor, of
either a switched or “roller coaster”
type, with a maximum impedance of
20 - 3 0uH . The single input capacitor,
C3, can be around 250pF with C4a
and C4b being the sections of a split
stator 200 + 200pF variable capacitor.
All capacitors should be completely
isolated from ground on with insulated
shafts.

The KW-EZ Match ATU

Series-Parallel Matching Unit

Balance Line Matching unit
A simple matching unit for balanced
antenna feeders. Capacitors C4a and
C4b are the same as used in the
Series-Parallel Type. Capacitor C5 is a
500pF variable and the inductor Lp is
a plug in coil. Inductor Lw is a two turn
link wound over the centre of Lp

The Basic Z-Match ATU
The Basic Z-Match is well documented
in many Radio handbooks from 1968
onwards. Note– that on LF bands, only
one side of the twin gang tuning
capacitor is used. Also CT. the series
tuning capacitor is “live in” and “live
out” so must be fully insulated from
(a) Earth and (b) the tuning driver
knob.
The circuit below will be quite a
familiar design as used as the basis in
the KW electronics E-Z match.

L1 7 turns of 52mm diameter of 1.2 mm tinned copper wire over the hot end of
2
L3
L2 10 turns of 38mm diameter of 1.2mm tinned copper wire located within L1
L3 7 turns of 38mm diameter of 1.2 mm tinned copper wire located within L4
L3 6 turns of 52mm diameter of 1.2mm tinned copper wire over the hot end of
L3
C1 365pF single gang variable capacitor , Plate spacing approximately 0.25mm
C2 Double Gang 250pF variable capacitors. Plate spacing Approximately 0.5mm
This project should be easy enough to build from the photos and values
supplied.
-

Antenna Miscellany
The Quarter Wave Antenna
The quarter-wave ground plane, or
Marconi, antenna is made up as
shown. The vertical Radiator (L)
and the radials (L) should be
positioned as high above ground as
possible. Their lengths are the
same as one leg of a dipole cut for
the same frequency. The vertical
radiator connects to the inner
conductor of the coaxial feeder and
the ground plane connects to the
cable’s copper braid. The feed
impedance will be about 35 Ωwhen
the radials (ground plane) are
horizontal but will increase to a
more useful 50Ω when the radials
slope down at an angle of 45
degrees. See also the Extended
Marconi Antenna.

The Snake Antenna
The Snake is a vertical antenna that
can be held aloft by being
suspended from a tree branch or by
using one of the fibre-glass poles
that are available from many
suppliers. The height available for
supporting the antenna will limit the
lowest band that can be erected. A
10 metre support pole will just about
enable operation on 14 MHz (20m)
band. Bands here are easier as the
active part of the antenna can be
hoisted higher in terms of
wavelengths.
Ideally the choke balun,
should be off the ground, though the
quarter wave section above it can be
partly lay parallel with the ground.
For the VHF Bands, using sleeve
ferrite tubes should be enough to
limit the unbalanced current flowing
back along the screen of the coaxial
cable.

-

The Sloper Antenna
The sloper antenna is one that
reduces space needed for the full
run on any band. The lower point
should be clear of the ground to
operate well. As it has both vertical
and horizontal components, it is a
good compromise for both local and
DX operating. The maximum height
available for supporting the topmost
point will limit the lowest band of
use. Obviously the higher you go in
frequency, the easier it becomes to
arrange good sloping angle and to
keep the lowest point clear of the
ground .
Although the usual angle is to
get to slope to 45 degrees, it can
vary by quite a way and still work
adequately. The maximum radiation
pattern is from the house to the right
of the illustration, and will transmit
and receive best in that direction.
The overall lengths for the
antenna are shown in the table as
start point values. The antenna may
need to be trimmed to match and to
suit the location.
Rather than cut the wires, fold
each end back and tape the parts
together. This way it will be possible
to reverse any changes made,

Doublet Antenna
A doublet is really two equal lengths
of wire, labelled L in the diagram, that lead
off in opposite directions. The lowest
effective frequency is when its total length is
more than a quarter wave at the operating
frequency. A balanced ATU must be used to
match the feedline to the transceiver. A 4:1
balun is often used to connect balanced
feedlines to an unbalanced ”single ended”
ATU.
A system that uses a Balun
(especially a ferrite core type) is rarely
effective on all the HF Bands due to losses
withing the ferrite core. When this is the
case, balun heating and loss of power can
become serious problems.
The G4RV doublet antenna is
something of a compromise on several
bands and must be used with an
unbalanced ATU.
On a band where each
doublet leg is 0.64 of a wavelength long, the
antenna then becomes an Extended Double
Zepp, which gives about 3dB gain over a
simple half wave dipole. This gain is at right
angles to the run of the doublet.
-

Half Wave Dipole
A half wave dipole is a special form of doublet, where the
overall length is made up of two quarter wave lengths of wire for
the band of interest. The use of a current balun just below the
feed-point is recommended but not essential.

The Trapped Dipole
A Trapped dipole is one that has two
resonant frequencies , on the higher
band the resonant trap effectively
isolates the outer lengths. The whole
length is resonant on the lower band.
The capacitors must be rated at 3kV
working and can be made from short
lengths of UR-67 coaxial cable. This
cable is useful up to 4 kV. By using a
grid dip oscillator and a digital
frequency meter or station receiver,
one can “dip” the traps to check their
resonant frequency, before connecting
them to the antenna. Protect coils and
capacitor ends with silicone rubber
sealant. Wire gauge is shown in mm
diameter.

Wires in the Sky
Three antennas shown to the right,
start with an inverted-L antenna, taking
one step further the grounded loop top
fed vertical and the G3UFY antenna
which goes one step further with a
lumped inductance on the descending
leg of the loop. Any length of wire can
be used but the more the merrier. The
feed-point impedance will vary
considerably depending on the
frequency used. The grounded loop
vertical, if a quarter wave or more will
have a fairly low angle of radiation. The
Inductance in the G3UFY antenna is
many of turns of insulated wire wound
on an empty 2L Drinks bottle. The TX
feed goes into a parallel tuned ATU.
This antenna has improved low angle
radiation at lower frequencies

Note: No originality can be claimed
for any content regarding the
Matching Units or Antennas as this
information can be found in the
majority of radio publications or
magazine articles Antenna Data
Cards and “Shack Nowts” by the
late Frank Emery, G3ZMF, a good
friend from the 1960s.
-

Delta and Quad Loops
Delta and Quad Loops are fullwave loops having a feed impedance
of approximately 100 - 200Ω. To
achieve a good match to 50Ω coaxial
cable, a quarter wave matching
section of 75 Ω coaxial cable must
be used as shown . The velocity
factor of the matching coaxial cable
must be considered when calculating
its length. The Quad Loops may be
turned to be fed at the points
marked ”X”.
To calculate this matching
length of 75Ω coaxial cable (RG-59C
is one example that is easily
available), take the middle frequency
of the band in use, say 51 MHz for
the 50 MHz band. The quarter
wavelength in free space is 300/F or
300/51 giving 5,88m. A quarter of
which is 1.47m, then multiply this
figure by the velocity factor of 0.6
(for RG-59C - others may vary), giving
a length of 880,,. In this instance
length M is made from 880mm of R
59-C cable.

Delta Loops
Delta Loops may be fed at any
of their corner, but the polarisation
and angle of vertical radiation
depend upon which corner is used.
The points marked ”DX” provide low
angle radiation for long distance
working. Those marked “HX” give
sort range high angle radiation and
points marked “MX” give radiation
angles somewhere between the two.
Deltas and Quads can be fed with
balanced feed lines.
When fed with balanced lines,
the quarter-wave matching line may
be omitted, and in fact may give
slightly better results when matched
properly.
In this instance , they may be
more efficient, when used on higher
multiples of their design frequency.
The chart shows some start point
values for different bands that have
reasonable sized loops for portable
use.
To get a better match it may
be necessary to shorten the overall
length of the wire element, due to
the velocity factor of the different
materials.

-

Low Earth Orbit Satellites
T
Getting Started
At the time of compiling this article
there are five FM satellites that are
currently working and these are AO27, AO-91, AO-92, LilacSat-2 and SO50. These are Low Earth Orbit (LEO)
satellites. These satellites orbit the
Earth at a height of approximately
1000km. The orbit of most of the LEO
satellites are polar orbits, this is going
from pole to pole and orbiting the
equator at 90 degrees. A single orbit
around Earth may be between 90 and
110 minutes.
Other typical orbits may be
High Elliptical Orbit (HEO) which would
be typically a few hundred kilometres
at its closest to Earth, and 40,000Km
or more at its furthest point.
Geostationary (GEO) or more
accurately Geosynchronous is
typically 37,000 Km away from Earth
but in synchronism with the Earth’s
rot at io n and h enc e ap pe ars
stationary.

Types of satellite Orbit
The ISS space Station is a
super LEO which takes approximately
91minutes to orbit the Earth at a
height of only 300 Km. a regular
boost from onboard rocket motors
ensure that the ISS remains in
position otherwise it would fall back to
Earth.
AO-91 is a good choice of

Satellite Prediction program showing orbit, footprint and operating parameters of FO-29
satellite for a first contact as it
receives all and has a strong signal
and uplinks on UHF with downlink on
VHF. It is effectively a crossband
repeater.
SO-50 is also a good satellite
for a first QSO. It has an excellent
receiver, but a weak downlink. It
requires a VHF Uplink and a UHF
Downlink.

When will the Satellite be Visible

There are many Smartphone
Apps and internet sites which will give
information. Once your Location is
known to the app, the program will
work out the parameters to enable
you to work the satellite. You will
need to know the time and location
(azimuth) the satellite will rise above
the horizon (acquisition of signal
AOS), record when and where
(azimuth and elevation) the satellite
will be at its highest point in the sky
(time of closest approach TCA) and
time where the satellite will set at the
horizon (Loss of Signal LOS). The only
other criteria required is the
“footprint” of the satellite. This is the
area of the Earth’s surface
“illuminated” by the satellite’s
transmission.
Obviously, if the satellite is
travelling from North to South or vice
versa, and directly overhead, the
length of operating time will be at its
-

greatest. If travelling West or East of
the user then the time will be less.
Coverage. To gain maximum Easterly
or Westerly coverage one would need
to be to the left or right edge of the
footprint.

The Antenna

If portable operation, the
ARROW Yagi is probably the ideal
choice. It consists of a three element
beam for 2 metres and a 6 element
beam for 70cms. It has a small
duplexer built into the handle at on
end of the antenna and allows a
handheld radio to receive on one
band and transmit on the other. The
ARROW is lightweight and fairly easy
to wield and follow the path of the
satellite.

The ARROW Satellite Antenna
Whilst fairly lightweight, the
ARROW antenna can be mounted on
a camera tripod for ease of use.
clamps are readily available.

Program the radio
Firs t ly, pre-program five
memory channels with the satellite
frequencies including the Doppler
Shift and the CTCSS Tone. It is
necessary to account for frequency
change due to Doppler shift. The
satellite is hurtling towards you at
speed and then will pass overhead
and be travelling away at speed.
Doppler effect is more pronounced
with higher frequencies. VHF
frequencies will vary ± 3KHz with LEO
satellites. UHF is three times higher in
frequency and has three times the
Doppler shift. 70cms will vary by ± 10
KHz, for a total of 20 KHz from AOS to
LOS.
Most handhelds have a 5 KHz
step. Just use the nominal frequency
of the for the uplink satellite. The AFC
(Automatic Frequency Control) of the
satellite will compensate for the offfrequency effects of Doppler. For the 2
metre uplink, it will only be necessary
to program the nominal VHF uplink
frequency for all five of the memory
channels.
For reception of the UHF
transmitter of the satellite the offsets
from the nominal frequency will need
to be programmed into your receiver+10 KHz, +5 KHz, None, -5 HZ and 10KHz. See panel for the SO-50
Satellite. If these are not
compensated for one will miss part of
the satellite’s pass.
As Shown in the panel, the five
memory channels on the handheld are
programmed for the uplink and
downlink.
Some FM satellites are UHF
uplink and VHF Downlink such as AO91, AO-92, and LilacSat-2. Instead of
adjusting the downlink VHF frequency
to compensate for Doppler, the
adjustments will be done on the UHF
uplink frequencies. The Doppler shift
correction for Uplink on UHF satellite
uplinks go from low-to-high, which is
the opposite of the correction for
downlinks that go from high-to-low.
When using radios with large tuning
steps (like 5 kHz), you adjust the UHF
frequency and leave the VHF
frequency alone. Program the satellite
as shown in the second panel. In this
instance the UHF frequency changes
and the uplink VHF frequency remains
the same.

SO-50 Satellite Nominal Uplink Frequency 145.850 MHz FM (with CTCSS tone 67Hz)
Downlink Frequency 436.795 MHz FM (with ± 10KHz for Doppler)

AO-91 Satellite Nominal Downlink Frequency 145.960 MHZ (with ± 10KHz for Doppler)
Uplink Frequency 435.250 (with CTCSS tone 67Hz)

Operating the Satellite
It is probably best to use a
recorder or an audio recording
program/app on the mobile phone to
record the transmissions from the
satellite during the pass. It will be
easy enough to update the logbook
afterwards.
Have the parameters of the
satellite pass ready and ensure that a
compass or GPS is available to find
the position on the horizon at which
the AOS (Acquisition of Signal) will
occur. Make a note of where the LOS
(loss of Signal) will occur.
A minute or two before the
predicted AOS time, open the squelch
on the radio. The signal will generally
not be strong enough ad fades during
a pas s are not uncom m on.
Headphones are a good idea as this
will reduce ambient noise and prevent
feedback.
Move the antenna left and right
of the predicted location where AOS
will occur and whilst receiving, rotate
the antenna to improve the signal.
Follow the path of the satellite as it
passes over and keep tracking by ear.
Making the Call
Listen for signals before
transmitting. Do Not Call CQ on a
Satellite! CQ Calls waste time and tie
up the satellite. Listen to who is
talking and make a brief call to the
station when he/she ends the QSO. If
you hear dead air when you call, did
you set the CTCSS tone when you
-

programmed the memory channels?
You should hear your own voice
c om ing b ac k whils t you are
transmitting.

The QSO

If a station is in the process of
ending his QSO call them with your
callsign and the first four characters of
your Locator Square e.g. IO53. Your
reply from the station will be his
callsign followed by his locator and
QSL? He may ask for your locator or
call a second time so give it quickly. If
the exchange was ok, and you have
his Callsign and Locator your reply is
his callsign QSL! That’s the end of the
QSO.

Operating Practices
1)

Share the Pass. Satellites are
like a repeater only one can
transmit at a time and the
satellite is overhead for only 15
mins at a time.
2)
Let Other QSO’s finish before
calling the station
3)
Do not call a station you have
already worked
4)
Don’t Call CQ on a satellite
5)
Use approved phonetics
6)
Rare and portable stations take
priority
7)
Use only minimal power
required to get into the satellite
8)
Work the new stations - you
may be that station’s first QSO.
Do check into the AMSAT web pages
to stay up to date with developments
and satellite prediction programs . -/—

Es’hail-2 Geostationary Satellite
T
-

Es’hail-2 carries two “Phase 4”
amateur transponders operating in
the 2400 MHz and 10450 MHz
bands. A 250 kHz bandwidth linear
transponder intended for conventional
analogue operations and an 8 MHz
bandwidth transponder for
experimental digital modulation
schemes and DVB amateur television.
Es’hail-2 is a Geostationary
satellite in a Geosynchronous orbit
around the Earth. This means that it is
in a stationary position and always
beaming a signal back to earth in the
same position. Es’hail-2 is primarily a
TV transponder beaming a multitude
of TV signals to the Middle East
operated by the state of Qatar. QO100 is a couple of Amateur
transponders carried by Es’hail-2.
A Geostationary satellite is an
extremely expensive system as it is
located in a narrow belt around the
Earth in which a position is much
sought after by commercial interests.
There are transponders carried
by Es’hail-2: one is narrow band for
voice and data transmission whilst the
ot her is for Wid e b and TV
transmission and requires
more
power to access.
The transponders on the
satellite operate in a similar fashion to
a cross-band repeater with an uplink
on 13cms and a downlink on 3cms.
As the uplink frequency is fairly close
to Wi-Fi Bluetooth frequencies and the
downlink is fairly close to broadcast
satellite TV frequencies much of the
equipment can be repurposed for
amateur use. The main piece of
equipment required would be the
13cm transmitter.

Frequencies Narrow Band (NB) Transponder

Frequencies Wide Band (NB) Transponder

(Bandwidth 250 KHz)

(Bandwidth 8 MHz)

Footprint of the Amateur Transponder on Es’hail-2 Sat (QO-100)
This crossband repeater
repeats a whole chunk of spectrum at
the same time. The narrowband
section, 500KHz on the Narrow Band
Transponder and a full 8 MHz on the
Wideband Transponder
The narrow band transponder
the band plan of the satellite
resembles a HF band plan with CW at
-

the lower end, data modes and SSB
with a mixed mode and special
purpose modes at the top end. No
transmission should exceed 2.7KHz
bandwidth so FM or AM are not
permitted on this transponder. The
low end and the high end of the band
ae marked with a beacon so
transmission is not permitted outside

of these limits. In there is a PSK
beacon located in the middle of the
SSB section. All three beacons have a
5 KHz guard band either side of them
to prevent interference to them.
The PSK beacon carries
telemetry data about the satellites
and can be used as a constant carrier
source to stabilise the receiver. The
data on the PSK is in the same format
as the AO-40 satellite this can be
decoded by the AO-40 data decode
program. Sometimes important
messages may be present via the
mailbox e.g. changes to band plan or
other restrictions in force.
It is necessary to be able to
listen to your downlink while
transmitting; this may be off putting at
first as there will be a slight delay
from the transmit to the receive
signal. The reason for this is to ensure
that you are not transmitting too
much power. The received signal
should never be stronger than the
beacons. If it is a siren sound will be
superimposed on the received signal.
Meaning that too much power is being
transmitted to the satellite. Stop and
turn down the power!
To gather some initial
experience of activity on the satellite,
try listening to the web SDR receiver
on https://eshail.batc.org.uk/nb/
there is always plenty of activity
during the day. The Web SDR receive
station is located at the Goonhilly
Earth Station in Cornwall. There is a
PDF file/manual located at this url:
http://farnham-sdr.com/WebSDRUser-Guide.pdf

Trevor, EI2CLB, kindly sent
pictures of his satellite station. The
station consists of: Analog Devices
Pluto SDR with modified TXCO,
Analog Devices CN4017 pre driver
amp, SG Labs V3 20W amp, QROcz
bias tee and ATT board and two
converter boards to change 12V feed
for the Pluto and pre-driver and to
28V for the SG amp. The antenna is a
solid 1m dish from Passion Radio in
France and a modified LNB with
mount from QRC.cz. The box with the
rig and amp is mounted in the attic to
reduce cable loss. This is up and
running giving great results. ●
-

The 4 Metre Band
B
-

-

The use of the 4 metre band
in Ireland was limited by virtue of the
fact that the band was a secondary
allocation and there were still some
commercial users at the lower and of
the band. Whilst the 4 metre band is
still a secondary user allocation for
amateurs, and still has a power
restriction in place of 17dBW the
band allocation is from 69.000 70.500MHz.

Propagation

The 4-metre band shares
many characteristics with the
neighbouring 6-metre band.
However, as it is somewhat higher in
frequency it does not display the
same propagation mechanisms via
the F2 ionosphere layer normally
seen at HF which occasionally
appear in 6 meters, leastwise not at
temperate latitudes. However,
Sporadic E is common on the band in
summer, tropospheric propagation is
marginally more successful than on
the 6-meter band, and propagation
via the Aurora Borealis and meteor
scatter is highly effective.
While Sporadic E permits
Europe wide communication, it can
be a mixed blessing as the band is
still used for wide bandwidth, high

power FM broadcasting on the OIRT
FM band in a declining number of
Eastern European countries. Although
this has lessened in recent years, it
c an s till c aus e c onsid erab le
interference to both local and long
distance (DX) operation.
In the Sporadic E seasons
communication around Europe is
possible with such equipment.
Currently, the only Japanese-made,
"m as s -m ark et " am at eu r rad io
transceiver to cover the Four meter
band as standard is the Icom IC-7100,
previously there was the UK
specification Yaesu FT-847 which was
discontinued.

Equipment

Many 4-metre users gained
access to the band by using converted
"Low band" VHF ex-PMR (Private
Mobile Radio) transceivers but
invariably these only have either AM
or FM and those users who prefer to
have a multi-mode capability but can't
afford a second hand Yaesu FT-847
normally use transverters, either
purposely built, home builds, or
sometimes even converted 6-meter or
2-meter versions.
In Galway, the Motorola
GM350, the Phillips FM 1000, the
Ascom SE550, Cleartone CM7200
and Kyodo radios from WESCOM are
widely used.
In recent years there have been
extensive imports of Chinese PMR
transceivers such as the Wouxun KG699E 4m (66-88 MHz) and KG-

UVD1P1LV DUAL BAND (TX/RX 66-88
MHz / 136-174 MHz) Handheld
Transceiver to Western countries
mainly so far in the UK and mainland
Europe. Qixiang Electronics, the
makers of the AnyTone and MyDel
transceivers, have exported the
AnyTone 5189 PMR 4m Mobile, and
the AnyTone 3308 Handheld (66-88
MHz) transceivers from China to the
UK and to Europe. Both Transceivers
have been selling extensively well in
the UK and in Europe.

Antennas

A quarter wave antenna for
this band is approximately 108 CMS
long which is a convenient size for
mobile operation. Most amateur radio
retailers now stock 4-metre band
mobile antennas, however a
homebrew version should be very
easy to make. For base station use, a
variety of beams and verticals are
also available from retailers, but once
again, a homebrew beam or vertical
should prove easy to construct and
even easier on the wallet.

70 MHz in use Locally

Tests were conducted on many
bands, by members of the Galway
VHF group, especially in Connemara
which has a very rugged and
mountainous terrain. Bands from
70cms to 10 metres were included.
Surprisingly, as VHF Bands go, The 4
metre band actually gave the best
signals over distances. 4 metres
managed to circumvent obstacles. It
was concluded that the 4 metre band

would always give better results
whilst mobile in most areas..
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 4 metres vs 2 Metres.
Not surprising really as the
wavelength is longer than 2 metres.
From Salthill, there appeared to be a
slight “flutter” noticeable on the
signal. After much thought and ruling
out the presence of aircraft in the
area, it was decided that this may be
due to the traffic on the motorway
leaving Galway.
Whilst on the subject of
aircraft, on a number of occasions a
rapid and strong flutter was evident
any time a light aircraft or helicopter
flew in or near the path under test. It
was quite pronounced and the signal
strength increased and decreased
quite dramatically.
This effect had been
experienced from a location South of
London and on the flight path to
Heathrow airport. Aircraft would fly
past at intervals of 90 seconds during
busy times. Such bounces off an
aircraft would considerably enhance
the distance covered. The effect was
much more evident on the 4 metre
band than on the 2 metre band.
During the Sporadic E season
from May to the end of August, the 4
metre band would open up to many
parts of Europe without warning. The
hours of 4:30 - 7pm (Local) generally
saw such an opening.
From the London area, it was
possible to copy Dick Madigan,
located in the Waterford area, in QSO
using CW. Dick was very well known
in the South East of England and
appeared as regular as clockwork in
the summer months due to Es.
4 metres gave some
particularly interesting results on
Meteor scatter propagation and it
was often possible to hear a Polish
broadcast station at a strong signal
strength, just below the 4 metre band
as the shower increased in intensity.
The length of the ping always
appeared longer on 4 metres than on
2 metres. This was notedon a Meteor
scatter DX-pedition that took place on
Clare Island.
70 MHz was always referred to

4 Metre Folded Dipole
as the “gentleman’s band
presumably because there was not a
huge population of operators and
those who were operating on the
band and would have regularly been
in QSO with each other and knew
each other very well.

Gateways on 4 Metres

There are currently two analog
EchoLink Gateways operating on 4
metres.
EI4FMG
EchoLink Node: 57006
Radio: Tait 8100
Antenna: Sigma Cat70
Simplex: Frequency: 70.350
TX Power: 15 Watts
Access: CTCSS 88.5 Hz
EI4GCG
EchoLink Node: 5422
AllStar Node: 52469
Radio: Tait
Antenna: Folded Dipole
Simplex Frequency: 70.425MHz
TX Power 20 Watts
Access: CTCSS 77Hz
Sadly, there is really not a huge
population of Amateurs operating on
4 metres in Galway. The provision of
the 4 Metre Gateway is an effort to
bring some activity to the area in the
hope that one or two may become
interested.
If sufficient int erest is
generated it would be possible to
obtain 4 Metre ex-commercial
equipment for as little as €70.00.
-

There are generally 4 metre
radios for sale at most rallies and
these can be got for a reasonable
price Wouxun actually produce an
excellent quad-band radio that
included 4 metres. Don’t go down the
route of a handheld as these really are
only suitable for line of sight activities.
For starters the antenna is to short to
be of any value on these sets.
Generally the need for something with
a little more power will be realised if
one does get into 4 metre operation.
Either chat to Aengus, EI4ABB
or Steve EI5DD about the availability
of equipment for this band.

The Sigma HF-360 Antenna
T
-

–

The antenna has 4 sections,
three of which are high grade fibre
glass sections and one stainless steel
whip.
The antenna may be fed directly with
50 Ohm Coax via a SO239 Socket
located at the base. At the base,
immediately after the SO239 socket
is a 6:1 UNUN located in a waterproof
box. The UNUN reduces the
impedance at the feed-point to a
more acceptable level and thus
making it easier to tune via an
external or automatic ATU. The
antenna may be grounded, and as the
UNUN is DC grounded this should not
affect the tuning ratios.
There is an add on kit, the HF360 plus kit, which purportedly
enhances the 40 and 80 metre
operation and further claims to lower
the angle of radiation. To be honest
the enhancement kit looks like a pair
of Watson mobile antennas, one for
40 metres and the other for 80
metres. These are both have an
adjustable whip section just above
the helically wound section. If you
have used a Watson mobile whip you
will understand what I mean.
What are we looking at here?
This antenna is 5.4metres long so its
natural resonant frequency is just
around 13.5 MHz at a quarter wave. It
would be a half wave antenna at
around 26MHz. It would surely need
that UNUN to make it easier to tune.
In short it is a compromise on
all bands, but for those with restricted
space anything is better than nothing.
It is light weight and if it falls to pieces
in high winds it won’t do any damage.

A brief look at
eHam.net revealed
varied
reports.
Some say it as how
it is whilst others
interestingly report
reasonable results.
I d ea l
for
restricted
space
and it is not
unsightly.
In
practice, if the
band is open, you
will work DX on a
piece of wet string
even on 6 metres.
The SWR can be
minimised to keep
the
transmitter
happy but bear in
mind you are tuning
the length of coax
feeder between the
radio and the base
of the antenna.
With
band
open conditions it
is surprisingly good.
20 metres was
tried
during
average conditions and most of
Europe was worked. 15, 12 and 10
metres produced some stunning
results with many Pacific areas
worked although ZL was not worked at
the time. In many ways it was
reasonable on 20 – 10 metres.
On 80 metres, the antenna was
disappointing. Vertical polarisation is
never great during the daytime. Using
the HF-360 at night-time on 80
metres is hard going and noise levels
are always high.
Basically 80 and 40 metres on
this antenna, compared to the toploaded inverted-L, was not impressive.
The antenna is too much of a
compromise on these bands. 5 MHz
was not great by comparison to the
inverted-L either, and signals were by
no means as strong. Cross town chat
was possible on 80 and 40 metres
which was a bonus. Perhaps the add
on kit may help. I can not vouch for
the add-on kit as This was not
purchased.
The Sigma HF-360 was used
at the EI5DD QTH for 3.5 years until
the storm force winds finally bent it at
almost 90 degrees and it
-

disintegrated. It served me well on the
higher bands but was rubbish on 80
and 40 metres. It is not unsightly and
nobody seemed to notice it.
The HF-360 served me well in
my small back garden and I probably
will buy another one later in the year. I
worked plenty of DX on it although still
don’t have DXCC on any band. The
other alternative might be the 6BTV
antenna with resonant traps.

Specifications:
·
·
·
·
·
·
·

Antenna Type: End Fed Vertical
Frequency (TX): 3.5 - 52 MHz,
(RX): 1.8 - 55 MHz (With ATU)
Power Handling: 300W pep
Impedance: 50 Ohms
SWR: 1:1.5 or less
Connector: SO239
Length: 5.4m

The EI4ABB Satellite Station

A standard 90cm sat dish with
up and down link assembly

Close up of patch to TX Antenna
and RX LNB

An elevation indicator from a
old Sky LNB mount ,again very
useful

The RX side the IF from the LNB
comes in at 739 MHz, with an
internal converter to down convert to 147 MHz

The quick mount assembly, for
easy installation on site
The TX side 144mhz to 2.4 GHz
using a HARTWIG up converter,
with a 10w P.A unit. Note the
P.A. requires 24 V so there is
DC to DC required

Front view of patch. This is
available as a kit called a POTY
feed on line

Close up
bearings

of

compass

for

The very stable LNB ideal for
narrow band modes
Showing how RX LNB is fitted

A pair of old FT290 rigs are
ideal for up link and down link
-

The Bazooka Antenna
A

I use a dipole for 80m HF in my
garden but it is quite noisy, especially
on 80m which is a band we all use in
this weak sunspot cycle. In searching
for a replacement I thought of the
folded dipole which is supposed to
exhibit lower noise and flatter
frequency response, wider bandwidth.
But the folded dipole has a higher
impedance around 300 ohms, so is
usually used in situations such as
Yagis where the addition of parasitic
elements to reduce the feed
impedance.
I looked at the HF Bazooka
antenna, made from coax cable itself,
which is claimed to have wide
bandwidth with low SWR across the
entire band of operation, lower noise
and can be fed with 50 ohm coax. It’s
even suggested that it makes a good
NVIS configured antenna, if kept
below 10MHz and using a ground
reflector. Low noise is achieved by
using plastic covered braid which
reduces static induced noise.
The antenna has no exposed
wire thus reducing static build-up,
compared to bare wire. It’s a single
b and ant enna, not rad iat ing
harmonics of your transmitting
frequency, so good for TVI also.
Sounded good, it actually has the
characteristics of a folded dipole but
with easier feed matching. Extra ‘tails’
are added to each end of the antenna
to improve tuning resonance.
The braid is opened at the
centre feed point and at the half
wavelength points to act as the
radiating element and the inner
copper is connected back as a folded
dipole. The feed is then applied to the
open ends of the braid at the centre.
The braid then is the radiating
element, the inner conductor does not

radiate, they are quarter wave
shorted stubs which represent a
short circuit at twice the design
frequency, therefore no harmonics
radiated on my required band of
80m.
The main attraction of the
antenna is the wide bandwidth and
low noise. wider bandwidth is
achieved with the coax cable’s
capacitive reactance changing which
compensates for the changes in
inductive reactance, if you can
remember your transmission line
theory. The extra tails are needed to
reflect the differences in the velocity
factor of the coax used.
The resonant length of a piece
of coax is the wavelength multiplied
by the velocity factor of the cable.
However, using different sides
of the coax (inner versus braid)
realises different velocity factors. The
inner conductor of the cable suffers
from velocity factor, because of
surrounding foam ins ulation,
-

therefore resonating at a different
frequency than the outside braid,
because the velocity factor does not
apply to the outside braid. The braid
element is therefore too short for the
design frequency and thus the extra
tail element is added on to
compensate. The whole antenna is
designed for one band because of
these exact measurements.
The length of the entire
antenna is 460/FMHz. The length of
the transmitting centre coax section is
325/FMHz.
So I purchased this antenna for
80m and did wonder about the
reduced noise level advertised. I
placed it as an inverted V,120
degrees spread and feed point 30 feet
high. I compared the noise level
against my existing dipole and yes
there is a reduced noise floor. No it
did not reduce the noise completely,
but in my case it has reduced it by
three to four S points on my scale and
this is certainly enough to pull those

For those wishing to homebrew the antenna some dimensions shown below

weaker stations through.
It tunes right across the 80m
band, SWR, but it also tunes on all
other HF bands using the antenna
tuner. Receive reports are good,
varying from 53 to 59 depending on
propagation. There was no increased
transmit gain reported when
switching from bazooka to dipole,
although it is quite difficult to expect
anything better in this weak sunspot
cycle. My transmit power is
100Watts, quite average for the
regular amateur radio operator.
I intend to try different
configurations rather than the

inverted V and I would also like to try
NVIS with perhaps a reflector on the
ground. Time will tell over the coming
months but I guess that’s what
antenna experimentation is good for.

Reference links for information.
http://www.hamuniverse.com/
bazooka.html
http://www.westmountainradio.com/
antenna_calculator_bazooka.php
http://webclass.org/k5ijb/antennas/
Bazooka-dipole-antenna.htm
https://www.wireantennas.co.uk/
-

Galway Radio Club Diary

T
November-2019:
At our AGM, there was a change of committee.
Damian Commins, who had been doing a great job as club
secretary for 3 years, felt it is was time to hand over to
someone else. So Paul O'Connor, a new member to the
club (not yet with a call sign) was "volunteered" as the new
Secretary - a position that he took up with some trepidation
since this was his first time as a Secretary of any club - so
all was new!!!
Like any club, there is some old equipment that is taking
up unnecessary space. This was an opportunity to both
update our inventory and sell some of that old equipment
to our members to help them with extending their
capabilities and build out their "shack". This would also
bring in some money to the club.
December-2019:
Steve Wrights Christmas Newsletter (electronic
format) was made available to the members, and it was a
fantastic job done by Steve!!! It was the first time the club
had done a Newsletter and we wanted to spread the news
and give everyone something to read over Christmas. It
can be found on the home page of the club website at
https://www.galwayradio.com/.
We discussed the Digital Repeater network, and
there is now a network that reaches out to Inisboffin,
Abbeyknockmoy and up into Roscommon. There is a gap
around Loughrea which is to be addressed in the new year.
As part of our financial update, the topic of Bank Fees
came up - something which is relevant to all Radio Clubs.
As a club, we are very much dependent upon membership
fees and anything else that may bring in a few Euro, but
Bank Fees are a real challenge. Our Treasurer had made
enquiries to various financial institutions, including Credit
Unions and basically, we must stick with a bank. None of
the institutions offer reductions in the Bank Fees for a
small club, and in some cases, they do not even provide
the ability for a club to have an account with that
institution. This was disappointing.
Commentary: For the year up to end of October-2020,
Bank Charges costed the club around 200 - while in the
grand scheme of things, that may not seem a lot, it is for a
small club that is very much dependent upon membership
fees and anything else we can get.
January-2020:
This was a relatively quiet period, since we were all
recovering from Christmas excess!! We did plan our
Christmas Dinner which was held in the Menlo Park Hotel
(https://www.menloparkhotel.com/) which has looked after
us over the years. We had the dinner on 17-January with
13 of us taking part. The hotel pulled out all the stops,
they put up a Christmas tree for us, had Christmas
decorations on our table (including Christmas crackers)

and the meal was fantastic. After the dinner, we "retired"
to the lobby area for a few more drinks and a chat.
Everybody had a great time and again a great job was done
by the Hotel Staff!!!
The topics of Safety Officer as well as Child
Protection came up in our monthly meeting - and this is
something that is becoming more and more important.
Every club should have a Safety Officer and should be
aware of the implications of Children and Vulnerable
Persons Act and how this might impact the club. We
already have a Safety Officer in our club, and we proposed
some additional changes for events that we take part in or
that we organize. We also discussed Child Safety and
while we do not have members that would fall under the
protection from a Child Safety perspective, we are even
now more aware of implications for events we attend
where there are children and what it means for us and
what we would look for from the organisers of such events.
Larry McGriskin provided us with great news - that all our
clubs which are members of the IRTS are now covered by
insurance taken out by the IRTS. This was a fantastic
achievement as it reduces the costs of running a club.
A new licensing structure being discussed at an IRTS
meeting in January was also covered. The new license
levels would be in addition to the current one and would
consist of an Entry level and a Novice level. As a club it
was felt that this was a great way forward and we agreed
with this new proposed structure.
Finally, we started making plans for trips abroad for
the coming year - Bletchley Park/Duxford Air Festival,
Friedrichshafen, a trip to Inisboffin and the IRTS Rally/AGM
in April - members were really looking forward to these
trips!!
Commentary: Little did we know what was coming our way
via. the Covid-19 virus.
February-2020:
Our February meeting started off with the news that
the new license levels (Entry and Novice) was not approved
at the IRTS meeting earlier in January. We felt that this
was a setback for Irish Radio and does not make it easy to
encourage new members given that the current license
level requires a lot of detailed knowledge.
Planning started for our annual support at the
Maamturk Challenge which is run by NUIG Mountaineering
Club, in particular looking at what we would need from a
radio perspective and what we would change from previous
years - including the addition of a repeater.
Planning also continued for our Bletchley Park/Duxford Air
Festival - looking at places to stay and how best to get
around. Excitement was building!!!
March-2020:
The Maamturk Challenge was discussed, specifically
the fact that the challenge would take place before our
next club meeting. We agreed to meet beforehand to
organize ourselves, but also were concerned about Covid19 and what might happen both to the Maamturk
Challenge as well as our other events. A few of us were
also going to the Limerick Rally.
Aengus gave an update that the work on the Digital
Network would be completed by the end of March, and that
the county was well covered, and even parts of Mayo and
-

Roscommon were accessible.
Commentary: On 16-March, An Taoiseach announced that
we are going into a lockdown and only essential services
would be open. This changed everything!!
April-2020:
This was the first of our virtual meetings - we used
Zoom - and it was interesting. We had several members
connect to us virtually (from Sligo and Germany) who are
not able to attend our meetings physically - so it was great
to see them!!
There is a new gateway set up in Roscommon on
2m. It has a 30-40-mile radius. Entry is on 144865 and it
comes out on 2722/2724. Paul Raftery (EI9HQB) is the
main contact for this gateway.
Aoife talked about some of her work with the use of
Raspberry Pi’s in the marine world and what sounded
interesting was the use of Raspberry Pi’s on Marine Buoy’s
sending data back to the mainland via. radio and SDR.
Once time permits, we are hoping Aoife will do a
presentation on this in the future.
Unfortunately, this was also a time to recognize that certain
events were cancelled or postponed due to Covid-19 - the
IRTS Rally/AGM, the Limerick Rally, the Maamturk
Challenge, Bletchley Park and Friedrichshafen. This was
disappointing as they were interesting events that we (as
members of a club) were going to see, and personally I had
heard great stories about some of these events!!! In
addition to this, some contests were also cancelled
The Galway Radio Club played a small part in helping
our health services deal with Covid-19. Our club (thru' Tom
Frawley) has donated two club radio PMR's to the local
hospital ICU to help them deal with the Covid-19 Pandemic.
Commentary: Life with Covid-19 was only starting at this
stage.
May-2020:
Our second virtual meeting and Covid-19 continued
to put a damper on our plans. Aengus Cullinane played a
short video for us all on satellite dishes, the transceivers,
mobile dishes and a portable handheld that works well with
satellites. Enda Broderick also give us an impromptu and
live “tour” of his shack, showing his “shack” with
FlexRadios, Logger32, antenna controller along with some
pictures of his antenna farm. It was interesting to see the
setup and thanks to Enda for showing us.
June-2020:
Meeting cancelled out of respect for the death in the
family of one of our members.
July-2020:
Whoohoo – Covid-19 restrictions lifted sufficiently
that we could use the Menlo Park Hotel again. We
celebrated this by several us having dinner in the hotel
before the start of the meeting. One quote from that meal
was "Ahhh - that pint never tasted better!!".
As a trial run, we held both a virtual meeting and a
physical meeting in the hotel. Again, the hotel staff were
fantastic - we had the use of a room with an overhead
projector with the room speaker system so that a laptop
could be connected to the internet for Zoom while also
allowing those within the room to participate as well. This,
in general went well - the only challenge being a better

microphone to ensure that those in Zoom could easily hear
those in the meeting room.
From a Digital Radio Network perspective, there are
now 3 DMR repeaters set up - Inisboffin, Abbeyknockmoy
and Salthill with Loughrea going up later in July and a fifth
planned potentially for Mahera. There is a gateway in
Galway on 2ms and a multimode repeater as well which
can handle D-Star, Fusion and DMR and can also act as a
backup on 70cms only.
Steve gave a particularly good presentation on the
Galway Digital Network, and it was so well received that a
second one was also given. Attendance at both was
around 30 people and the second presentation was
recorded and is available from the Galway Radio Club
homepage at https://www.galwayradio.com/.
In the July Edition of EiNews, Steve wrote an article
on NPR (New Packet Radio) - worth having a look. Also,
there are some additional articles on https://
hackaday.com/
Alas, our annual trip to Inisboffin is cancelled due to
Covid-19 and Social distancing.
On a good note, there were a number of people
(including the Secretary) working towards sitting the August
License exams - one of the centres for the exam was
Galway - an opportunity that could not be missed - right on
our doorstep!!! A big thank you to Larry McGriskin (EI9CN)
who did a lot of work in providing hands-on lectures to help
two people for that exam. Thanks also to Tom Frawley
(EI3ER) for providing his course notes for review.
August-2020:
August is normally a time when the Club do not hold
their monthly meeting - everyone is on vacation etc. But
Covid-19 was hampering the vacation plans, so we held
the meeting. Again, a few of us met for dinner beforehand
and the pre-meeting dinner had the feel of something that
was going to become a regular occurrence.
Again, this meeting was held both in the Menlo Park
Hotel as well as online via. Zoom. We had a member from
Barcelona join us as well - again someone that would not
be able to make our usual meetings.
The Loughrea repeater was installed during the
previous month so now there are 4 DMR repeaters set up
and working - another boost to the Digital Radio Network.
Limerick has a 2m repeater going up on Woodcock Hill there will be a 2m and 70cms which will now link into
Wires-X Ireland and be permanently linked to Galway. This
will provide continuous coverage from Galway to Limerick.
During this call, it was suggested that the club move
away from using Zoom (which costs around 20 per month
to use) to a different meeting tool called Jitsi (see https://
jitsi.org/) which is free.
Commentary: Zoom-based virtual calls were working fine
for us, but given that again cost is something that we want
to watch and recognizing that Covid-19 was still in the way,
we have switched to Jitsi. It has proven to be very good for
our needs, is free and is also open-source which is worth
supporting. The only challenge with virtual conferences is
a better way of picking up the sound from those in the
meeting room so that they can be heard by those in the
virtual meeting.
-

September-2020:
Donegal is also linked in to Wires-X so activity is
increasing on the Digital Radio Network. Peanut was
something mentioned in a previous meeting, and for
Peanut (see http://www.pa7lim.nl/peanut/) there is a
Windows 10 and Android version (no Apple iOS version)
available for download.
One of the members who did the License exam in
August passed, and so has received their call-sign congratulations to Paul O’Connor (EI5IPB) on passing the
exam. There are still several people who want to get a
license, and so there was a discussion on running a course
for the New Year to facilitate them.
The Club are also going to run a "Radio Fox Hunt"
sometime during the summer of 2021, and so discussions
were started on what this might look like. There were also
discussions on other potential activities that the club could
do, including a yearlong set of monthly challenges.
Presentations on logging software was also
discussed, with one planned for October on Logger32.
Commentary: Covid-19 restricted us during the summer
months, and this has urged us to think of additional
activities on top of what is normally planned. This should
lend itself to more activity within the club which is exciting.
October-2020:
Members agreed to purchase 2 DMR Handheld
radios (AnyTone AT-D878UV) which can be set up and then
given to members to use, get used to DMR and become
more active on the airwaves.
Overall, the year has been interesting but especially
challenging with Covid-19 and the impact it has had on all
of our lives. I would like to think that we are coming out of
this stronger than when we started. While a lot of our
plans for 2020 got scrapped, I am hoping for a better and
more enjoyable 2021.
Wishing everyone a safe and sane 2021!!!
73,
Club Secretary – secretary@galwayradio.com
November 4th - Lecture on NVIS via the Jitsi platform
presented by Steve EI5DD.
November 15th - AGM of The Galway Radio Club. To be
held in the Menlo Park Hotel at 8pm on Sunday the 15th of
November. This may have to be cancelled as a result of
current restrictions on gatherings in accordance with
government COVID-19 strategy
TBA December – Raspberry Pi Desktop on a PC (Virtual) –
This session is not a presentation, but rather a working
session on how to install the Raspberry Pi Desktop on your
PC – at the end you will have Raspberry Pi Desktop running
safely on your PC without impacting Windows
itself. Raspberry Pi’s have become very popular around
the world as they are a low-cost introduction to computing
and at the same time they have great flexibility. For those
that want to experience the Raspberry Pi on a Windows PC,
there is the option of installing Raspberry Pi Desktop that
allows exploration of some aspects of the Raspberry Pi.

EVENTS CALENDAR FOR 2021
Presentations:
TBA January – Logbook of the World
TBA February – Ionagram
TBA March – 5MHz
TBA April – NiNM

Events
TBA April – Maamturks Challenge (see here)
TBA April – IRTS AGM (see here)
TBA April – International Marconi Day (see here )
25-27 June – Friedrichshafen Rally (see here)
TBA July – Joyce Country Challenge-(Finney walk) (GREC
involved)
TBA July – GREC Annual Dxpedition to Inishbofin Island.
TBA November – AGM Menlo Park Hotel
TBA = Specific date to be announced.
In addition to the above listed events, the Club also takes
part in the contests listed at IRTS (see https://www.irts.ie/
cgi/st.cgi?test_calendar)
Upcoming rallies are also listed on the IRTS website – see
https://www.irts.ie/cgi/rallies.cgi
Assuming travel is back to normal, The Phoenix Rally, the
Limerick Rally, the IRTS AGM Rally and the Enniskillen Rally
and the Omagh Rally generally see an attendance from the
Galway area and there is always a lift available.

-

Automated Stations in the West
DMR Repeaters
Inishbofin

EI7IBD I/P 430.475 O/P 439.475 CC1 DMR Only

Galway City

EI7RHD I/P 430.450 O/P 439.450 CC1 DMR Only

Abbeyknockmoy

EI7AKR I/P 438.425 O/P 430.825 CC1 DMR Only

Loughrea

EI7LRD I/P 430.500 O/P 439.500 CC1 DMR Only

C4FM / Analog
Loughrea

EI7KMR I/P 145.025 0/P 145.625 CTCSS 77Hz

Limerick (Woodcock Hill)

EI7WHD I/P 434.725 O/P 433.125 CTCSS 77Hz

Limerick

(TBA)

TBA

I/P 145.125 O/P 145.725 CTCSS 77Hz

D-Star / Analog
Salthill

EI7SLR I/P 434.950 O/P 433.350 CTCSS 77Hz

Simplex Multi-Mode Digital Gateways
Galway City Gateway EI7GCD 144.850

DMR CC1, D-Star & C4FM

Derrinogue/Mayo

EI2DOD 144.825

DMR CC1, D-Star & C4FM

Roscommon

EI2BED 144.8625

DMR CC1, D-Star & C4FM

Limerick City

EI2LCG 144.8625

DMR CC2, D-Star & C4FM

Simplex C4FM Wires-X Gateway
Salthill

EI2SHD 144.8125

Simplex EchoLink/Allstar Gateway
Galway City EI4GCG 70.425 CTCSS 77Hz Echolink - 5422 Allstar - 52469

APRS Gateways
Galway City

EI2GCP

144.800

I-Gate

Abbeyknockmoy

EI2AKP

144.800

Relay
-

Club Competitions
–

–

-

-

Mayo Radio Experimenters Network used to run a
club competition every month with a different task each
month based on the grid shown above. None of the tasks
were too onerous and with a bit of operating, as and when
convenient, it would be possible to build up a score in very
little time and also encourages a some activity on all bands
in the process.
This was an excellent way to work towards some of
the small award schemes and brought in a small
competitive element whilst doing so. At each meeting the
scores were gathered an entered into a table and at the
end of the year the operator with the highest score
received a prize from the club.
At a recent meeting of the Galway club, it was
proposed and agreed that we would run such a
competition over the next year to introduce a bit of a
competitive and fun element into the mix and, if
successful, it may be possible to run such a competition
every year.
In addition to the monthly competition, members
could be awarded 5 points for each club activity in which
they participate such as the hill walking communications
events, club contest, or trip across to Inishbofin.
None of the items in the table are set in stone and
only serve as an example and can be moved to suit the
occasion. We would, however, need to come to some
agreement before the year starts.
It should be pointed out that not everyone will be
able to participate every month. Provided one at least
works one station they will get he minimum points for that
month.
Some member may shine in some areas but not in
others so there will be a good balance through the year

The rules are simple
!)
2)
3)
4)

5)

Prior to January 2021 anyone wishing to participate
must register as there is little point in joining
halfway through the year.
A log must be printed each month and produced at
the meeting or sent to the secretary prior to the
meeting where they will be scored.
The Scoring will be carried out at the meeting and
approved by the Club members present
A table will be drawn up with the Participants and
the number of point earned each month and at the
end of the year the points will be added together for
each participant and the person with the most
points will be deemed the winner.
The scoring will be as follows:
Assuming 12 take part in the Contest
The highest number of points per month will score
12 points, second place will score 11 and third
place 10 points …………to……….. twelfth place
scoring one point. If an operator does not submit
a log prior to or at the meeting the score will be
zero points.
An additional 5 points will be awarded for each
club activity attended.
The Scoring Grid is shown on the next page
-

After 12 months there would be a fair distribution of Scores and an outright winner.

IRTS Awards
It is worth taking a look at he IRTS pages for the awards
listed.
The Worked all EI counties Award requires a certified Log
extract that 26 EI counties have been worked. This would
be an easy enough award to obtain by operating in
Counties Contests and operating stations before of After
the IRTS News Services.
Repeater contacts do not count for this award. It should be
noted that all EI counties have to be worked from the
Home Station
See : https://www.irts.ie/cgi/st.cgi?weic for rules
There are two 70 MHz awards
The 70MHz Maidenhead Locator Award Programme and
the 70Mhz Continents, Countries , and Islands Award
Programme
These will be found on the IRTS site at thus URL:
https://www.irts.ie/cgi/st.cgi?weic

The Worked All Ireland Awards
The Worked all Ireland Awards are available to
Amateur Radio Operators and SWLs throughout the
World. The Award, which is sponsored and managed by
the Galway VHF Group on behalf of the Irish Radio
Transmitters Society, is available for working EI/GI Grid
Squares, Counties and Islands. The Award book was
compiled and checked by Steve Wright EI5DD, and Tom
Rea EI2GP, and is based on extensive work carried out, in
the early 1970s, by the late Paddy McGill, GM3MTH and by
David Jones GI3KVD.
Participation in this scheme allows for many different
award to be achieved by operating stations from WAI
Squares or activating squares.
WAI takes a little dedication but operating over time can be
quite rewarding as there are a number of different awards.
Check out:

-

https://www.irts.ie/cgi/st.cgi?wai

—

—

-

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.
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