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world forum. This is a significant
outlay for an organisation that has
an operating budget of $500,000.
WRC-19 is being held in Sharm el
Sheikh, South Sinai, Egypt from
the 28 October to 22 November
2019 and will see more than 2500
delegates from over 160 countries
attending.

| encourage members to read
the 2019 Open Forum Report from
Dale as this outlines the huge
contribution that is being made to
represent amateur radio at these
national and international forums.

The WIA has met with the
ACMA a few times to discuss
the future of amateur radio
licencing, the implementation of
the new Radio Communications
Act, implementation of the new
parameter based licencing and the
formation of the Syllabus Review
committee.

The relationship with the ACMA
Is a precarious one - on the one
hand the ACMA is divesting itself
of everything administrative and
this provides opportunities. This
appears to be due to resourcing
constraints placed on the
organisation and this creates a shift
from an organisational culture of
prescriptive technical regulation
to an organisation that runs and
promotes enabling legislation
and policy with industry driven
self-managing frameworks. This
ACMA divestment represents a real
challenge and risk for the amateur
community. This manifests itself in
what appears to be the regulators
decreasing responsiveness to
all things amateur radio when in
fact this is due to the amateur
community’s lack of acceptance
of a self-regulation trajectory. This
needs to change and it will be
painfull

Promotion

By the time this goes to print

the WIA IT team would have
transitioned a number of IT services

and this is the start of a complete
refresh of IT infrastructure in

the WIA. This will see improved
membership services, website and
social media interfaces and the
automation of many existing and
future membership services.

The pilot of the new ticketing
systems has proven successful and
the Board has voted to roll this out
1o &ll areas of the WIA. All incoming
and outgoing communications,
requests, incidents, etc. will
eventually go through the ticketing
system. This becomes the platform
for the automation of many services.

The focus on reducing the
backlog of repeater assignments
is paying off with the work being
undertaken by commercial
frequency assigners on behalf of
the WIA as a pilot process. The
learnings from the pilot process will
inform the long-term process that
the WIA will adopt.

The WIA continues to
provide complimentary reward
memberships of the WIA for
amateurs who are newly qualified. If
you received an Amateur Operators
Certificate of Proficiency (AOCP)
(Foundation, Standard or Advanced)
at any time since 1 January 2018
and are not a member of the WIA
you are eligible for a complimentary
1-year WIA membership. if you are
already a WIA member (now, or
when you receive your qualification
in the future) you are eligible to
receive a 1-year membership
extension or a $100 discount off
a 5 year membership. If this is
you, or someone you know, all
that is needed is a completed WIA
membership form and a copy of the
relevant AOCP qualification showing
the date of qualification being later
than 1 January 2018 and email it to
support@wia.org.au. 1t is great to
see the Australian Ladies Amateur
Radio Association (ALARA) come
on board with this initiative offering
complimentary ALARA membership
for newly licenced female amateurs.
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Education

Given the turnover of staff at

both DOCA and ACMA - the

WIA at all meetings that amateur
radio representatives attend are
educating the attendees about the
hobby and heritage of amateur
radio. Reminders like amateur

radio service and the amateur radio
satellite service is embedded in

the International Radio Regulations
(International treaty signed by the
180+ United Nations member states
that includes Australia) - Section 25:

1.56 Amateur service: A
radiocommunication service

for the purpose of seif-training,
intercommunication and technical
investigations carried out by
amateurs, that is, by duly authorised
persons interested in radio ;
technique solely with a personal aim
and without pecuniary interest.

1.57 Amateur-satellite service: A
radiccommun]cation service using
space stations on earth satellites for
the same purposes as those of the
amateur service.

Another facet that the WIA reminds
the decision makers about is that
there is a global federation of national |
associations of radio amateurs
in more than 150 countries, the
Interational Amateur Radio Union
{IARU) that has been providing
frequency coordination services for
the amateur service and satellites free
of charge for many years. The WIA will
continue to vigorously advocate and
educate regulators to ensure that they
are fully aware of their obligations in
the amateur service space.

Finally, | would like to announce '
that the WIA will be introducing
the Brenda Edmonds WIA
Education Award at the AGM in
Sydney. Brenda’s family has given
permission to create an award in
her name with a focus on education
to the amateur radio community.
The WIA looks forward to receiving
nominations for this award for the
2020 AGM.

On behalf of the WIA Board

73 o

Justin VK7TW e






















Medium frequencies - that is our
472 kHz and 1.8 MHz bands - are
different again. Their ground wave
can produce solid contacts day and
night out to 100 km or more. Night
produces a somewhat extended
range, with sky wave assisting the
always-present groundwave. DX
is posslble but foreign signals are
rarely as strong as you might hear
on 3.5 or 7 MHz. Noise on receive
and antennas on transmit are the
main challenges here but you can
console yourself that they are
shared and have been overcome by
those active on these bands.

Need 5: Operating technique
and persistence

Having established a good
sounding station and got an idea
as to what distances and activity to
expect on various bands at different
times, operating technique is the
next need. Listening is the first part
of this. On the higher HF bands
listen for the International Beacon
Project (IBP) beacons on 14.100,
18.110, 21.150, 24.930 and

28.200 MHz. These frequencies are
time-shared by multiple beacons
around the world, taking carefully
timed turns to transmit. In addition,
tune the beacon segments on
bands above 28 MHz. While you're
at it keep tabs on contacts in
progress, stations tuning up and
those calling CQ themselves. All
this listening will give an idea of
propagation and activity.

Reply to any CQ calls-heard
before originating a call yourself. If
there are none, choose a frequency.
Firstly, it should be consistent
with the band plan as published
at wia.org.au Secondly it should
be selected to avold creating
interference to others and them
interfering with you. This means a
spacing of at least 3 (preferably
5 kHz) from an occupied frequency
on SSB and at least 1 {preferably
2 kHz) from an occupied frequency
on CW. Finally, position yourself
near where most people tune when
they are looking for contacts on a
particular mode. As an example,

your chance of a reply is less if you
call CQ on 7.295 MHz SSB than 100
or 150 kHz lower which are more
popular with more people tuning

by. On the other hand, you wouldn’t
want to be too low if seeking US
contacts due to restrictions in their
band plans which differ from ours.

A major part of frequency
selection Is putting yourself in the
clear. On bands like 80 metres
at night you can generally hear
most of the stations that others
do. However, this is not true of the
higher HF bands where there is a
large dead zone between about
50 km and the point where signals
return to earth several hundred to a
thousand kilometres distant. During
low sunspot years {such as now)

7 MHz can also behave like

that. The problem here is that

a frequency you think might be
clear might in fact be occupied by
statlons 300 km away. You don’t
hear them and they don’t hear your
enquiry as to whether the frequency
is in use. No one is at fault but
someone 1000 km away may hear
both signals but read neither.

This problem often comes up
during popular contests when the
bands are busy. At least in VK, many
statlons favour calling on multiples
of 5§ kHz. Maybe it's the satisfaction
of round numbered frequencies.
Whatever it is there is no need for it
since nearly all of us are frequency
agile and the HF bands are not
channelized. I've heard stations call
and give up as they did not know
they were transmitting on a busy
frequency. The chance of bseing in
the clear if you pick a frequency
ending in 2, 3, 7 or 8 kHz Is greater
as there Is less likely to be someone
right on it. Another thing you can do
is to move frequency if there are no
replies after numerous calls on one
that initially seemed clear to you.

Commence your call cnce you
have selected a band, assessed
activity and found a clear frequency.
Its length depends on the number
of people around and the pace
of operating. A CQ call on an FM
satellite is short due to the need

to share short satellite passes. A
CQ call for a contest is brief due
to heightened activity. CQ calls are
also short if you are sought after
such as if activating a DX location,
summit or national park and you
know there are people waiting to
work you. Such short calls may
include announcing your callsign
once and listening for five to ten
seconds before recommencing.

Other styles of activity or
operating support a slower pace
of calling. For example, if the
band is quiet or it’s a time of day
few are around. Announce CQ
several times; repeat your calisign
in phonetics and repeat all over
again two or three times before
announcing that you are listening.
The aim is to catch the casual
listener tuning by or the ham in
the shack watching their spectrum
display. It could be your call that
alerts others that the band is open.
Marginal conditions also suit longer
calls with phonetics as several
repetitions may be required for
listeners to copy your callsign.
Don’t go overboard though - long
unbroken calls test listener’s
patience and few will be enticed to
wait for a chance to reply. Another
courtesy to listeners is to listen well
and sufficlently long for responses.
Give your ear’s inbuilt automatic
gain control a few seconds to
recover and hear weak signals.
Those who call CQ but leave only
tiny gaps are excluding all but the
strongest stations from replying.

Most respondents will give up,
spin the dial and find a more patient
station to call.

Careful listening is important.
If you think you hear a signal say
‘QRZ?’ or ‘Who is calling?’ Listen
carefully; leaving a longer gap in
case they repeat their callsign
with phonetics. You may put on
headphones or switch in filters or
preampilifiers if this makes reception
better. If something is heard keep
asking for their callsign until you
can identify letters and then the
complete call. The correct receipt
of a caller's callsign is fundamental
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microwaves have been using other
WSJT modes for many years.
Readers of the VHF/UHF - An
Expanding World column would

be aware that WSJT modes have
transformed operations on the
weak signal segments of the VHF,
UHF and microwave bands. Some
of those modes require excellent
frequency stability and accuracy

to yield the best weak signal
performance. Many keen operators
were expecting that the inclusion
of a 10 MHz Reference port on the
IC-9700 meant that they would be
able to reference lock the radio with
a good quality 10 MHz frequency
source — many operators curmrently
use GPS-locked 10 MHz frequency
sources to lock their radio master
oscillators to the comrect frequency,
thus giving accurate frequency
readout without any associated
frequency drift.

As currently configured, the
IC-9700 only has the capability of
performing a “REF adjustment”,
allowing a “rough frequency
calibration using the external
reference frequency signal”. This
option is several layers deep in the
SET menus. Once performed, the
reference frequency is set close to
the external reference. On exiting
the function, the reference oscillator
continues to behave as it would
normally. See the comments in the
break out box on digital modes
regarding frequency stability.

At the time of writing, most of
the software packages have not
yet added the IC-9700 to the list
of supported radios. This situation
is changing rapidly as software
authors are approached by users
to add the new radio. As an interim
measure, operators have been
changing the CI-V address setting
to that of another of the lcom
transceivers, typically the IC-7300
or the IC-9100.

Operating any of the new or
more established soundcard digital
modes should be simple, once you
have the radio and computer set up
correctly. Once all the settings are
correctly configured, CAT control

and bidirectional audio between
the radio and the computer can
occur using only the USB cable, in
a similar fashion to the operation of
the IC-7300 and IC-7610.

Filter bandwidth can be set to
as wide as 3.6 kHz with “Sharp”
shoulders, giving increased
bandwidth available for the modes
such as FT8, MSK441, ISCAT-B and
QRAG4-E. See the break out box on
digital modes for further comments.

A number of advanced features
are available for operating CW and
RTTY. The user can store up to eight
{8) memories for each of CW, RTTY
and Voice. The radio will decode
RTTY signals. it is simple to access
the required control and display
screens, with detailed explanations
available in the Advanced Manual.
The Advanced Manual also explains
how to record audio made whilst in
a contact and recording Voice TX
memories.

There are many other functions
to explore, such as Tone and DTMF,
Memory operation, setting Scans,
interfacing and using an external
GPS receiver. There are detailed
descriptions on using D-STAR DV
and DD modes. D-STAR users will
find the GPS functions useful if
using the radio portable or mobile,
where the position data can assist
in locating the nearest repeater.

CS-9700 Programming
Software

About a week after the loan radio
was acquired, the free CS-9700
Cloning/Programming software
became available on the lcom
Global site. The software runs on
Windows 7 and above. Initially, read
the instructions document, then
download and install the package.
Connecting to the radio is simple
via the USB port. | started with the
USB cable plugged into the radio
with the radio turned on. After
installing the CS-9700 software
package, | plugged the USB cable
into the computer. Provided that the
required driver software is already
installed, the software will open

and should auto-detect the radio

COM pont. If this does not oceur, try
clicking the Search button.

The programming software
can also be used to read and save
information via an SD Card.

The radio has 93 memory
channels per band, which should
be sufficient for most users. To
import a repeater list, you need to
create a CSV file, as cut/copy and
paste from another application is
not available. The programming
software instructions are good at
explaining how to setup the PC -
and radio for import / export but do
not expfain the CSV input format
required. To determine the format,
| created a couple of memory
channels, saved them to the radio,
exported the CSV file and inspected
its contents. One can then create a
CSV file in the right format to load
into the radio.

Switching between memories
and VFO is a single button (V/M),
scanning the memories is easy; as is
repeater operation once the memory
channels have been programmed.
You can select memories by number
or rotate the MULT1 knob to manually
select them. Switching between
bands is easy via the touch screen
or by pressing the AF knob to switch
between A and B. The radio can only
dual watch two different bands i.e.,
you cannot monitor two channels on
the same band.

The SD card can also be used to
transport firmware upgrades. Note
that it is recommended that the user
save the existing radio settings to
an SD card prior to performing a
firmware upgrade.

RS-BA1 software

lcom also have for sale the RS-
BA1 IP Remote Contro! software
package. The software is now in
Version 2, which adds additional
functionality for the transceivers
with dual receivers. The user must
purchase version 2 or above to
support this radio. The software
allows most functions of the
transceiver to be controlled from
a local PC connected to the radio,
or over the internet. The software
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desirable, especially where the user
is driving a microwave transverter
with the IC-9700. It is possible

that such longer delays might be
introduced via a firmware update

in the future, but other interfacing
solutions are possible, such that the
longer delay occurs via an outboard
sequencer unit which only activates
the transceiver after the transverter
has reached the desired state
before RF is sent.

One US amateur is well
regarded for his independent tests
of transceivers and receivers: Rob
Sherwood NCOB. Rob has given
permission for us to reproduce
the resuits from testing his IC-

9700 on the 2 m band, as well as
comparative test results from the
IC-9100, IC-275H and FT-736. See
Table 1. For those interested in more
detailed test results, Rob’s findings
will be available for download

from the WIA website page for this
issue. Readers can also visit Rob’s
website: http://www.sherweng.com/
table.html

Most of the data on the
Receiver Test Data page relates
to HF transceivers and receivers.
Table 1 shows a selection of VHF

capable transceivers and receivers
measured on the 2 m band
extracted from Rob's data. The
noise floor and sensitivity measures
for the IC-9700 are at the head

of the pack. The filter rejection
measure is exceptional, at 100 dB.

Issues to consider

There appear to be some issues if
the amateur wishes to work at the
extremes of performance and thus
require a truly stable frequency
source. The author considers the
implementation of the use of the
external 10 MHz reference in the
current manner to be a significant
disappointment - many possible
purchasers were expecting that the
presence of the input port indicated
that a quality external reference
would be able to lock the master
oscillator, as seen in the IC-7610
and IC-R8500. Depending upon the
detailed architecture used, it might
be possible for the lcom engineers
to develop a firmware solution
which overcomes the frequency drift
observed by several users.

For the amateur interested in
exploring the weak signal segments
of the bands, there will be another

Table 1: Receiver test data from Rob Sherwood NCO0B.

challenge to solve. The IC-9700

will only transmit on one band at a
time. Accordingly, only a singte PTT
line is available on the 8-pin DIN
interface connector on the rear of

the transceiver. Anyone wishing to
interface the transceiver to external
power amplifiers will need to consider
their switching options. It might be
possible to set the transceiver to

use an external preamplifier and

thus use the DC signal available on
the individual band coaxial fine for
switching. Another option would be
the use a PIC or other microcontroller
{(Arduino, RaspbernryPi, etc.) togsther
with suitable sequencing (software
and/or hardware) to control the
radio’s PTT line in conjunction with a
main PTT switch, using the band data
avallable from the CI-V signals (either
via the USB port or the CI-V port), to
ensure that all receive preamplifiers
are protected and power amplifiers
and radio are only activated after all
devices are in the required transmit
configuration.

To be fair to the manufacturer,
some of these issues represent
challenges that the amateur wishing
to work at the limits would expect to
have to solve.

Device Noise | AGC 100kHz | Sensitivity| LO Noise| Spacing | Front End |Fiter  |Dynamic Range | kiz | Dynamic Range | kHz

Under Floor | Thrshid | dB | Blocking | (uV) {(dBc/Hz)| kHz Selectivity |Ultimate |Wide Spaced Narrow Spaced

Test {dBm) | (V) {dB) {dB) (dB) {dB)

lcom IC-9700 (-131 | 0.7 3 |1mMm 0.35 130 10 B Bandpass | 100 74 20 (74 2
-1452 [ 0.18° 0.082° 138 50

lcom IC-9100 (-133 |24 ' 3 |NA 0.36 119 10 B Bandpass [N.A. 101! 2 |71 2

+|-1410 [ 1.0 0.15% [136 50 60® |

1412 | 0.39% l0.1302

lcom IC-275H| -136* (025 |3 [ 122 0.1 124 10 B Bandpass |75 85 20 |63 2

2 mefres 141 50

Yaesu -141 |13 3 |125 0.11 128 10 C Bandpass| 80 88 20 |66 2

FT-736R 143 50

2 metres

lcom <131 | 240 3 126 0.40 144 10 B Half >100 [109* 20 (107 2

IC-R8600 -142° | 067° 0.12® 148 50 Octave 88= 88=

Second -130® 0.49®

sample

SN 02001177

lcom R9500 }-127 (1.1 3 | 119 0.7 134 10 B Bandpass |80 10! 20 |85' 2
-130% [ 0.25° 0.2°

L -135% | 0.16™ 0.11» )

The data in the above table are reproduced with permission. The original data are published at the Sherwood Engineering inc.
web site: http://www.sherweng.com/table.html :
The site includes explanatory notes and a key to annotations.
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again CW copy only with dew point
running over 20C for most of the
day. However a JT4F contact was
completed at 0305 UTC +6 dB
both ways between VK5ZD/4 and
VK5KK/4. Doug VK4OE also copied
VK5KK/4 over the same path but no
sign of Doug’s signal. VK4CSD and
VK4FB were the only other stations
with mmWave equipment out,
successfully working over 15 km on
122 GHz on the day. We packed up
then drove 500 km to Mores.

25/3/2019 Another transit day,
this time from Moree to Broken Hill
{1040 km!) No activity but plenty of
kangaroo’s, goats, sheep, wild pigs,
deer, dingoes and cows on the road!

26/3/2019 We left Broken Hill and
whilst driving through the hills to the
west thought we would give some
mobile operation going waveguide to
waveguide on the mmWave Bands.
VKSKK/2 found a roadside clearing
on a hill inside VK2 (QF07nw)
while VK5ZD drove on and found a
roadside area 28.5 km away that was
just line of sight. Mobile contacts
were made on 24 GHz, 47 GHz and
76 GHz on FM. As long as we kept
the cars side on signals were 59!

We arrived back in Adelaide
mid-afternoon, after covering 5800
km and activating numerous grid
squares. We found some great
spots along the way that deserve
a second visit so yes there will be
another trip coming up!

VK Microwave Directory
In preparation of the “Microwave
Dxpedition” lain VK52ZD conducted
a microwave operator survey during
January and February 2019 to get
some idea of where operators are
located to plan the trip. The final
result lists of VK1 to VK7 stations
that either responded or were seen
to be active in the past 12 months
from information gathered from
other sources. The information
gathered includes a home grid
locator as well as the various bands
the station is potentially capable of
operating on.

The survey result is by no means
complete but lists 57 stations

capable of operating on at least one
Microwave band i.e. a band above
1296 MHz. There are also quite a
few additional stations (not listed)
capable of operating on 1296 MH2z
only. Statistically it gives a picture of
activity in each area. No surprises
in that VK3 has by far the biggest
number of operators (24) followed
by VK5 (9} with the highest pro rata
percentage vs amateur population.
The intention is to publish the
list regularly to promote activity
and assist new operators locate
someone who can be a partner
for Microwave experiments. If you
aren't on the list or have information
updates please email lain VK6ZD
at iain@vk5zd.com. It would be
good to include any information on
ZL operators as well as this will be
most useful during summer DX!

122 GHz is Active!

122 GHz activity has outstripped

a few of the other mmWave bands
in recent months, spurred along

by the availability on eBay of the
missing link, the CMA 382400AUP
40.7 GHz +20 dBm Tripler. These
originally came from Will Jensby
(WOEOM) and are of known quality,
previously you needed to speak
some German to obtain ones that
weren't “seconds” that usually

had low power above 40 GHz. The
MA4E1310 80 GHz Flip diodes used
in the 122 GHz mixer then came
through Doug, VK4OE.

Stations known to be active now
include VK2JDS, VK2DAG, VK3CV,
VK3LN, VK3NH, VK4FB, VK4CSD,
VKS5KK and VK5ZD. VK4CSD and
VK4FB set a new 122 GHz Nationat
distance record of 21 km in early
April (details not confirmed at the
time of going to press). Needless to
say, stay tuned for more records as
the dew point drops!!

76 GHz on Australian
CubeSat

The IARU has now allocated the
amateur radio frequencies to be
used for the CubeSat “CUAVA-1”"
developed by the Australian
Research Council (ARC) Sydney,

NSW. The CubeSat will use a
range of amateur microwave bands
including 76.8 GHz {(downlink). The
CubeSat is scheduled for launch in
July 2019 from Japan into a 400 km
(LEOQ) orbit.

CUAVA-1 is a 3U CubeSat and
the first satellite project for the
new ARC Training Centre that also
works on Un-crewed Aerial Vehicles
{UAVs). The aim of the centre is to
provide training for people entering
into the Space industry. The
following frequencies have been
allocated by the IARU.

Downlinks: 437.075 MHz,
2404.000 MHz, 5840 MiHz and
76,800 MHz

Uplinks: 145.875 MHz,
2404.000 MHz and 5660.000 MHz

Downlink telemetry will be 9K6 GMSK
AX25 on 437 MHz and high speed
links on the Microwave frequenciss.
There are a whole raft of experiments
planned to study propagation, drag
and etc. For more information go to
hitps://cuava.com.au

IC-9700 hits the streets
In what is probably the most
anticipated release for VHF/UHF
operators in the last decade, the IC-
9700 144/432/1296 MHz transceiver
became available in April 2019. This
is the first commercially available
direct sampling SDR Transceiver
for 144 MHz and 432 MHz on
the market (1296 MHz is down
converted). it has a number of
unique features that enables it
to cover many different types of
operations all In one box. Elsewhere
in this issue there is a review of the
transceiver however the next few
paragraphs will focus on some early
tests around frequency stability.

The transceiver's quoted stability
is +/- 0.5 ppm is easily equal to
or better than any other standard
optioned VHF/UHF transceiver
past or present. The [C-9700 uses
a single tiny 49.152 MHz VCTCXO
(a Voltage Controlled Temperature
Compensated Crystal Oscillator!)
for all frequency generation in
much the same fashion as other
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current release transceivers. In
tests, the transceiver easily betters
its minimum spec and is more
_ than sufficient for SSB use and will
enable JT65 and WSPR signals
on 144 MHz to be decoded (when
receiving only). However when
you heat the transceiver (i.e. when
transmitting and air is circulated
by the fan), the frequency will start
to move after a minute or $0. As
the fan doesn't directly coo! the
1286 MHz section the effect is only
marginally worse than 144 MHz.
Maybe not so much an issue for
SSB but a totally different story
should you be using Digital modes.

If the transmit duty cycle is
50% (JT65) the master oscillator
will settle at down at a higher
temperature and be stable enough
to use on 144 MHz, you just need
to periodically use the auto calibrate
function (see further), If you are
using a iower duty cycle mode
like WSPR the oscillator will drift
back to its cold spot a few minutes
after transmitting. As you most
likely aren’t keeping an eye on the
transceiver, the frequency will start
to wander through the WSPR
200 Hz window.

Current production IC-9700s do
have some rubber foam over the
shield containing the 49,152 MHz
VCTCXO circuitry as well as the
underside of the PCB. This would
help minimise vibration issues as
well as providing some degree of
thermal insulation. It is possible
some early examples don’t have this
rubber hence the reason for some of
the varying reports on temperature
drift? It has been suggested that the
fan be enabled on low at all times
to help stabilise the temperature
Inside as soon as a rise is detected;
this has been done on a number of
other transceivers and sounds like
an easy firmware update.

In reality, for Digital modes used
for weak signal and EME, stability
{and resetability) needs to be in
the order of < 10 ppb. To date, no
commercial VHF/UHF transceiver
has been designed to come
anywhere near this requirement

hence the solution has been to add
an external PLL circuit to lock the
49.152 MHz Oscillator to a GPS

or Ovenised 10 MHz reference.

So when a small SMA connector
labselled “10 MHz"” appeared on the
rear panel of advanced IC-9700
prototypes, a few of us got excited!
However, closer to release it
became apparent that the purpose
of this 10 MHz input was not to
actively “lock” the 49.152 MHz
oscillator but to provide an “auto
calibrate” function that could be
manually selected through a menu
option.

Those familiar with the IC-7300
HF/50 MHz transceiver will recognise
the same menu item, the only
difference with the IC-9700 Is the
addition of a fine tune control and
the “AUTO ADJ” button. The IC-7300
implementation is more manual i.e.
set the frequency to all zero's then
Zero beat on WWV or a 10 MHz
reference using the Ref Adjust slider.
The “Auto ADJ” button on the IC-
9700 sets the frequency within about
+/- 2 - 6 Hz depending on the band
(V1.06 firmware). You can then use
the “Fine” slider to get it exactly spot
on if you like but you will find yourself
chasing your tail after a while.

The frequency adjustment
process goes through a number of
steps plus or minus the frequency to
calibrate the 49.152 MHz oscillator.
This takes 3 to 5§ seconds; the steps
are audible and can be up to 20 to
30 Hz on 1296 MHz depending on
how far the 49.152 MHz osclllator
is off frequency. As a calibration
system this is perfectly fine but
too slow and “granutar” for active
frequency control when compared
to a PLL that responds in a linear
fashion In milliseconds.

We don't know the capabilities
of the hardware so it there could
well be a firmware solution at
some point in the future however
for now the only solution for those
who need <1 Hz stability will be
to use an external PLL to fock
the 49.152 MHz oscillator. As the
oscillator arangement is similar to
that used in other transceivers that
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have been externally locked, the
solution could end up being much
the same. Whilst it may seem an
“oddball frequency”, 49.152 MHz
is a commonly used in a number of
other SDR radios and is a simple
binary multiple of commonly used
audio sample rates (48/96/192 kH2).
On first analysis, a PLL scheme
would not be too hard to implement.

After using the transceiver for
a couple of weeks, it is clear that
for general use it is in a class of its
own. Sitting next to a well-used IC-
910H and the family heiloom TS-
780A, it is a pleasure to listen to the
SDR receiver in the IC-8700. The
transceiver has endless options,
half of which you may never use
but hours of fun trying outl In the
Sherwood test, the receiver was
found to have less than 2 dB noise
figure on 144 MHz compared to the
usual 4 - 6 dB of most transceivers.
The transceiver does have a range
of front-end configurations to
manually deal with strong signals
so it should outperform all but
high end transverter/transceiver
combinations in contest work. And
as an IF radio for Microwave/EME
transverters it shows great promise
once PA overshoot issues are
controlled.

Full respect to icom, they
have designed a magnificent
SDR transceiver to cover all
bases at a very low price point so
understandably it can't be all things
to all people. This is the first batch
of what will be a very long running
product so no doubt there are some
features that the hardware may
be capable of that have yet to be
implemented. The IC-7300 has had
six firmware updates in the past two
years that have enhanced standard
features within the constraints of its
hardware. And for those that need
<1 Hz stability out of the box that
will be the clincher ... what is the
capability of IC-9700 hardware?

ON4KST Logger

The retirement of the “VKLogger”
chat pages has created a bit of

a void in instantaneous reporting







range on 2 m except under the
exceptional band conditions. QSOs
are possible therefore between the
eastern and southern state capital
cities and across to ZL from the
southem call area. QSOs can be
achieved on almost any day of the
week under flat-band conditions.
Even on 50 MHz, MS propagation
can allow contacts when no other
mode of propagation is available,
So what’s needed? The basic
entry level setup is already to be
found in many modest VHF SSB
and digital stations. Any stations set
up to use any Machine Generated
Modes (MGM) including WSPR,
JT65 or FT8 will be already be
usable for MSK144 just be selection
of the appropriate mode. Almost
any basic transceiver running about
50 watts or more will suffice. GPS
frequency locking is not required,
“Ordinary” SSB frequency accuracy
and stability is adequate. MSK144
mode is designed to allow for a
degree of Doppler Shift of signals
and can decode signals even 200-
300 Hz off-frequency, which would
render an SSB signal completely
unintelligible. Even operating SSB
most operators will recognise a
small frequency offset between
their rigs and the stations they
are working. It is easy with a little
practice to compensate for this
offset in each particular radio. For
an antenna a 6-8 element2 m
Yagi beam above 10 m in height
is adequate and indeed close to
ideal. Much larger antenna arrays,
with a very nammow beamwidth, may
actually be counter-productive.
Meteor Scatter signals may come
across an arc of azimuth in the sky
and too sharp an antenna may miss
the outliers. A 3-slement beam on
50 MHz or even a simple horizontal
dipole will suffice for that band.
Unlike for EME or satellite operation,
antenna elevation control is not
required; most distant stations
will be received at low elevation
angles. Mast head pre-amplifiers
are not required either. Unlike EME
communication, signals received by
M/S are frequently loud, well above

the noise floor and are easily heard
in the loudspeaker. Received pings
are generally strong, they are just
very brief. While it is possible to
achieve contacts with lower power
or even with vertical antennas this
is going to be hard and frustrating
work at both ends of the QSO.

Software and computer
requirements: On the digital side,
any station already set up to run
any of the Machine Generated
digital Modes will iikely aiready
have all the hardware required. The
computing power required to run
MSK144 in either of the currently
available platforms (WSJTx or
MSHV} is very modest and easily
achievable by most desk or laptop
computers, with just about any
08, likely to be still in use. MGM
is based around audio signals
generated and decoded in the
computer being transmitted and
received via the norma! microphons/
earphone-speaker audio in-out
path of an ordinary unmodified SSB
transceiver, using only the normal
SSB voice bandwidth. Some form
of interface is required to transfer
the audio in and out, between
the transceiver and computer, at
an appropriate level and without
interference from RF, mains hum
or other sources. The interface
also has to allow the computer to
operate the PTT of the transceiver
for transmission. There are many
homebrew and commercially
available solutions including off-
the-shelf options including the
SignaLink and Rigblaster modules.
These are effectively outboard
USB soundcards designed for this
purpose. Many current radios, from
all three major manufacturers, and
several current SDR rigs, come
complete in-the-box with on-board
USB interfaces capable of dealing
with audio in and out, PTT and
often CAT frequency control via a
single USB cable to the computer.
The current MGM software versions
come with the necessary drivers
to facilitate this for a fool-proof
installation.

At the time of writing there
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are two main options for software
platforms WSJTx and MSHY,
which support MS modes. These
are available free of charge to the
amateur community from their
respective software design teams.
Links to the source sites are given
at the end of this article. Ensure that;
only the latest versions are used
and must include Ver.2 of MSK144.
Pravious versions are no longer
available for download as they are
entirely incompatible.

Column space available
precludes a key-by-key instruction
book for operating MSK144 mode in
either WSJTx or MSHV. Whichever
platform is selected, take the time
to print out and read the instructions
about configuring the software to
arrange the audio in and out paths
and levels and the PTT control.
Operators will need to famillarise
themselves with the basic on-screen
controls and identify the transmit
period selection as above; transmit -
activation and the method of
capturing incoming callsigns. Both

platforms have a “TUNE” facility
which confirms correct operation of

the PTT and enables a single tone to -

be transmitted for adjustment of the
correct audio leve!s and power. On
receive both platforms allow control
of incoming audio levels to optimise
the operation of the waterfall display.
In my own experience using the
SignaLink type interfaces and with

a number of different radios and
using the direct USB linking to the
on-board interface in several lcom
radios, the software configured

itself with minimal input from me
other than selecting an appropriate
address and baud rate. It is worth
taking the time to familiarise yourself
with the various screens and on-
screen controls in whichever platform
is used. Using the older FSK441
mode it was often Impossible to try
a local contact, to get everything
working, as the mode could not
decode a constant amplitude signal.
This is no longer an issue with
MSK144 and a local contactis a
goad thing to try before joining one
of the main operating sessions.




Next you will need a basic
understanding of how a Meteor
Scatter QSO runs, what exchanges
will occur and what the reports will
be received in MSK144,

The exchanges: As with any
other mode, most MSK144 M/S
QSOs will start with a CQ. In both
platforms, the QSO steps are pre-
loaded into TX windows (Tx1 to TX6
or7)

The sequence runs: CQ:
CALL with received Report
{in dB): “R” Reply with
receive report (in dB): RRR
(all info exchanged): 73 : CQ.
The two stations involved move
ALTERNATIVELY through these
steps, it is not necessary for both
stations to repeat every one. With
15 second periods this can best

be done by activating the “auto
sequence” facility available in both
platforms. This facility automatically
inserts a received signal report and
changes the transmit message
appropriately as each step is
received. This is NOT an auto-QSO
system and still requires operator
input to commerice a QSO and to
restart CQ once a QSO is complete.

The When and Where and
the Timing -~ the last few jig-
saw puzzle pieces
It is often said that only two things
are needed for successful Meteor
Scatter operation: patience and
insomnia. For reasons that can't
be covered in depth here Meteor
Scatter is predominantly an early-
morning mode of propagation.
Although meteor returns (pings)
occur at all times of the day and
night and across all seasons of the
year, the best conditions occur in
the Pre-dawn period during the
summer months. Here in VK there
are two reguiar weekend activity
periods on 144 MHz and
50 MHz. These are where most
new operators will achieve their first
Qs0.

The activity periods run early
on Saturday and Sunday mornings

between 19:00 and 21:00 UTC
or later during the summer, when
Meteor activity is most conducive to
good propagation. Activity may start
earlier in the summer months as the
northern states and New Zealand
are already well past dawn by 19:00
UTC.

The primary M/S operating
(focus) frequencies in VK and
ZL are 144.230 MHz on 2 m and
50.230 MHz on 6 m with the radio
set to USB. Receive levels in
MSK144 should be set up to show
background noise on the horizontal
waterfall display and around 0 dB in
the level bargraph on background
noise,

Which Period for
Transmission?
Each minute is divided into four,
15-second, transmission periods.
The First {even) Periods run from the
top of the minute (0 seconds) until
15 seconds and from 30 seconds
to 45 seconds in each minute. The
Second (odd) Periods run from 15
seconds to 30 seconds and from 45
seconds back to 0 seconds in each
minute.

The transmission period
is selected by the operator by
checking (ticking) the “TX-First”
or “Tx~Second” box on the main
screen in either software platform.
Obviously any two stations trying
to work each other must be
transmitting in the opposite periods
in order to hear one another and
achieve a QSO. To make this work
propertly the computer clocks at
either end of the QSO must be
accurately set to within a second
or two of each other. There are
many ways this can be achieved,
the easiest of which is by the use of
internet time servers or from GPS
signals. There are many applications
to achieve this, some automatic,
or just a manual time-sync by the
operator at least every 30 mins or
so. This needs to be practiced and
confirmed in advance of appearing
on the activity sessions. Perhaps
less obvious however is that each
station must be transmitting in
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the SAME period as any nearby
stations. If period or timing is not
correct then you risk transmitting
wheg your close neighbours are
trying to receive, and trust me, this
“isn’t popular”.

During the normal weekend
activity sessions, a convention
has evolved in VK for selection of
the appropriate operating period.
Northern stations, i.e. VK4, always
transmit 2™ Periods and beam
south. Southern stations i.e. VK3,
VK7 and VK5 always transmit 1=
Periods and beam north. Stations
in the middle call areas i.e. VK2
and VK1 change period depending
on the day. On Saturday momings
they will operate 2™ Periods and
beam south to work into VK3, VK7
and VK5 etc. On Sundays they
operate 1* Periods and beam north
to work into VK4. Obviously, such
a protocol can't work for everyone
all the time. Using this protocol,
clearly it isnt possible to work from
VKS5 to VK3 for example — but then
why would you want to? At this
short range normal tropospheric
propagation would probably work
anyway. During the weekend
activity periods it is essential that all
stations follow the protocol, on2 m
and 6 m, and stick to their comrect
periods, to prevent local QRM to
their netghbours. If other paths are
to be tried then by all means do so
outs;c!e of the activity periods or
QSY to an alternative frequency. '

Pit-falls to avoid
As explained above, where two
stations are in range of each
other by tropospheric or other
propagation modes then they
must be transmitting in the same
period otherwise they will cause
QRM to each other. This can be a
probleim for stations operating away
from the major capital cities and -
towards state border lines. In such
circumstances the usual .
4Call -Area protocols may have
to be revetsed Itis best to seek '
advnoe from a local and follow what
they do. As a general rule-when -
you stan out, you ' should not be

\



hearing loud continuous signals
while you are receiving. If you can
then something is wrong, most likely
you are transmitting in the wi
period. Loud local signals heard

at the beginning or end of every
period suggest that either you, or a
station local to you, have computer
clock timing issues. Remember
you will potentially be sharing the
single operating frequency with
several other operators. Good
operating practice requires us all
to do everything possible avoid
interference to other stations.

Bear in mind also that when your
system is kive, any audio from your
computer that you would normally
hear in the computer speakers, will
key the transmitter and will go to
air. During Meteor Scatter activity
periods there will be many stations
operating on the same frequency,
some distant and some local. Any
audio unintentionally transmitted
out of turn or in the wrong period
will deafen you neighbours. Take the
time to disable all other computer
sounds in the mixer panel and
switch off applications such as
e-mall or VK-Logger notifications,
I-tunes and Skype etc. which will
otherwise go to air. Likewise, when
operating any digital mode, ensure
that the normal station microphone
is closed and beware of VOX,
otherwise shack sounds will also go
to air during transmission and can
corrupt the transmitted signal.

Where to point the Antenna
In general, you point your antenna

in the approximate direction of the
stations you are trying to work. In
reality however the meteor trails
giving rise to the signal reflections
(pings) we hear can occur over

a wide azimuth arc extending on
either side of the direct heading.
This phenomenon gives rise to two
“hot-spots”, A and B, one on either
side of the direct beam heading.
Depending on the time of day and
season, one or other of the hot-spots
statistically produce more reflections
than the other. Best results occur by
beaming towards this hotspot. Both

WSJTx and MSHYV software provides
advice on which of the two hotspots
is likely to be the most productive
for optimum beam heading. When

a callsign is placed in the “To

radio” box, the software l0oks in

a data base for the grid-square of
that station. if the gridsquare is
known then the software calculates
the distance, elevation and direct
heading (azimuth) from your station.
In addition, the software also
indicates which of the two Hotspots
(A or B) and beam heading, is likely
to be best at that time. Look for this
on the main screen. If the gridsquare
is not found in the data base then
this can be added manually and
saved for another occasion.

That first QSO

If the opportunity arises it is well
worthwhile joining in with another
MS operator during an activity
session, This will provide an
invaluable overview of the operating
procedure and the flow of making a
contact. Otherwise here is a skeleton
checklist for that first contact:

Install the software; Insert
your callsign and grid-square into
sefttings.

Familiarise yourself with the
basic operating controls for your
chosen software, set up the radio
and interface and get it all working
i|" advance. | recommend users
monitor the outgoing “machine-
gun” MSK144 audio. This helps you
to recognise the incoming pings and
frequency offsets etc.

Set up and test computer clock
syncing.

Set the alarm clock for early and
take coffee to the shack by 19:30
UTC for one of the weekend activity
sessions. Allow the rig time to warm
up and the frequency to stabilise.

Select 144.230 MHz on 2 m or
50.230 MHz on 6 m +/- your own rig
offset. Select USB. Point the beam
appropriately.

Run your chosen software
and select MSK144 mode. Ensure
“Monitor” is on. “AUTO"” off at this
stage i.e. receive only at this stage.

Set basic parameters and audio
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levels as above. Background noise |
should be visible on the waterfall
screen, the level set to about 0 dB.

Select the period you wish to
operate as outlined above. I

Wait and be patient. Meteor
pings come in random order.
Sometimes there is nothing for
several periods followed by muitiple
pings in the next. As you are not yet
transmitting, you will be receiving
both periods. Signals from any
stations local to you will be heard
for the whole of one period, these
should decode reliably using
MSK144 mode. If local signals are
not decoding or DF is indicating
a frequency discrepancy then the
dial frequency on your radio may
need to be adjusted accordingly.
Listen now for “pings” in the
other period. These will give a
“Pzzzzit” sound in the speaker
and will leave a coloured trace on
the receive waterfall. Successful
decodes should occur immediately
in the received text screen. Once
identified, the recelved callsign can
be transferred to the “To radio”
window. It doesn't matter if that
station is already in QSO, you can
call them. Activate transmission and
reply.

If you are hearing pings but
not getting decodes then there i
are a number of possibilities. The
sounds you are hearing may notbe |
MSK144. Maybe static or birdies \
etc., just keep listening. You may ;
be too far off frequency. In this case *
the pings will not sound like your
transmitted signal and the “DF"
indicated in the data screen may
give you a clue. If both stations -
are exactly on the same frequency
then DF=0. If the DF is above + or -
200-300 Hz on all the stations heard
then decoding may become emratic.
Rule of thumb if DF is indicating
large negative valies move your rig
LF in frequency by this amount, if
large positive DF values move HF
by this amount, and try again. Worth
checking too that your RIT or shift
is not turned on. Having completed
your first QSO then try calling CQ
and wait for the fun.







SOTA & Parks

Allen Harvie VK3ARH
e vk3arh@wia.org.au

Propagation conditions continue
to be variable, with zero sunspots
visible for extended periods. Most
SOTA Activators have been able
to easily qualify their summit with
Chasers from further afield, with
some closer in Chasers frustrated
by hearing only the other Chasers
and not the Activator, especially
when the distance to the summit
has been in the 120 to 300 km or
more when the 40 metre band has
been in use.

Most SOTA and Parks Activators
still find 40 metres the “bread and
butter” band, with 20 m yielding
more distant contacts. All Activators
have been finding at least a few
closer in Chasers/Hunters by the
use of 80 m, regardless of the time
of day. At times, stations in southern
Victoria have heard nothing on
40 m from Activators in Tasmania,
the Victorian High Country, southern
NSW and even the ACT region.

If the Activator has tried 80 m,
contacts have been possible, even
though the 80 m band is often noisy
during daylight hours.

Despite the propagation
conditions, there has been a good
lovel of activity over the last two
months. Parks activations have
been numerous, with a few SOTA
operators venturing into the hills,
especially on weekends.

SOTA

Perhaps the most notable news

for SOTA was the “VK ZL. JA- EU

UK $28” event on 6 April 2019.
Discussions between Andrew VK1AD,
Mike 2E0YYY and Ed DD5LP resulting
the nomination of 066 - 0800 UTC

on Saturday 6 April as a focus

for attempting contacts between
summits in VK/ZL and Europe, timed
to coincide with anticipated long

path propagation, with JA operators
welcome to join in the fun.

The local afternoon was
rather busy on-air. There were 23
operators spotted on ParksnPeaks
during the activity period from VK1
through to VK7, plus ZL.. There were
many S28 contacts made within
VK, plus some Summit to Park
contacts. Some operators had a
little success with a small number
of S28 contacts to Europe, with
propagation described by many as
“poor to ordinary”. There were a
large number of operators spotted
on SOTAwatch in Europe plus some
in Asia.

VISNI activated Mt Bates
VK9/NO-001 on Norfolk Island
in Norfolk Island National Park
(Commonwealth) (VKFF-0392).

With Easter just prior to ANZAC
Day, there were a few Activators out
and about over the period. Parks
activity dominated, but several
summits were also activated.

Gerard VK2IO travelled
to participate in the Urunga
Convention, activating Parks and
SOTA summits on his trip north. He
spent several days after the event
based near Coffs Harbour, including
some more Parks and SOTA
activations.

Your scribe hiked into The
Governor VK3/VE-046 to activate on
ANZAC Day. This was my second
attempt to reach the summit, the
first being after an activation of
Eagles Peak earlier this year with
Tony VK3CAT and David VK3IL.

On that occasion, the steep terrain
dictated a strategic withdrawal
whereas this instance was over

two days with around 10 hours of
walking via the ‘easy’ track. Once
on the summit, there was no

40 m NVIS propagation, so contacts
came slow but | managed to qualify
the summit with 40 m and 20 m CW
and SSB, Time on the summit was
short due to the time required to
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return to camp and then back to the
car. The walk out was completed
with the aid of a torch. This was
only the second activation of this
remote summit. You can find a
more complete description of the
activation on my blog:
htips:/ivk3arh.
net/2019/04/26/25042019-vk3-
ve-046/

Parks
National coordinator Paul VK5PAS
has again been busy.

In early March, he announced
two new Awards in the VKFF
program:

VKFF Top Foundation Hunter and
VKFF Top Foundation Activator.
The Awards aim to encourage
greater participation in the VKFF
program by Foundation licence
holders.

The new Awards complement
the existing Top Operator Awards.
As at 24 April, the Top Hunter
standings saw Gerard VK20
leading the pack on 234 parks, just
one in front of John VK4T.. Peter
VK3PF is in third place with 229
parks. On the Activator front, the
Top VKFF Activator is Mike VK6MB
with 37 parks. In second place
is Peter VK3TKK with 33 parks.
And in third place is Rob VK4AAC
with 20 parks. *Please note that
on Logsearch in the Top Activator
classification you will see two
figures in the ‘Refs’ column. The
second figure in brackets shows the
total number of parks activated. The
first figure is the number of those
parks where 44 QSOs were reached
{thus qualifying the park for WWFF),
The Top VKFF Activator award
is based on the number of parks
activated where 10 QSOs were
reached (the VKFF threshold).

Together with the State
coordinators, Paul has been adding










DXCC Multi-band {3) DXCC Muliti-band (9)
(% [ Call Name Mode Band Count ) (# [Call Name Mode | Band Count
18 | W2CA | Alan Meredith | CW 30-20-17m | 600 12 | WK3EW | David McAulay | CW | 160-80-40-30-20-17-15-12-10 m | 2150
37 |w7cw |StevenSavia | CW 30-20-17m | 772 (1| VKSEW | David McAulay | Open | 160-80-40-30-20-17-15-12-10 m | 2806 |
134 | VK3GA | GrahamAlston | CW 402017 m | 460
66 | VK3EW | DavidMcAutay | Digital | 30-20-15m | 562 DXCC Multi-mode (CW)
104 | WSBC | BrianCleland | Digital | 40-30-20m | 434 d Call Name Count
111 | vik2cA | Allan Meredith | Digitat | 20-17-15m | 491 207 | VKATJF__ | James Fleming 176
121 | VK3GA | GrahamaAlston | Digital | 40-30-20m | 516 22 | W5BC | Brian Cletand 192
132 | vkaBDX | David Burden | Digtal | 40-30-20m | 522 223 | VKGWX | WesleyBack 214
17 | WaCA | Allan Meredith | Open 20-17-15m | 894 234 | VK3KIT | Steven Barr 161
36 |vk7cw | StevenSaiia | Open 30-20-17m | 811 240 | VK3GA | Graham Alston 265
48 | VKSBC | BrianCleland  { Gpen 20-17-15m | 726 245 | VK4CAG | Graeme Dowse 167
69 | VK3KTT | Steven Barr Open 20-15-10m | 565 (249 | VK3FZ _ | Roger Stafford 230
73 [WK36A [GrahamAlston | Open | 20-17-15m | 731
112 | VKGWX_ | WesloyBeck | Open | 40-20-15m | 509 DXCC Muiti-mode (Digital)
120 | VKSGR | GramtWills | Open | 40-30-20m | 519 :9 xcn m’mmrm g““
131 | V380X | David Burden | Open | 40-30-20m | 563
2 |VK2CA | Allan Merecith | Phone | 20-17-15m | 759 20 | VKEW | David MoAulay 30
23 | VK3EW | DavidMcAulay | Phone | 40-20-15m | 967 29 | WKSBC Brizn Cloland 228
49 |VKSBC |BrianCleland | Phone | 20-15-10m | 613 $3 | Vrcw | SevenSava 146
88 | VKSKTT |StevenBar | Phone | 20-15-10m | 512 :: m mm‘d’ ;1:
(86 | wk3cA |[GranemAston | Phane [ 20-15-10m [ 461 | P Foger Saffod 5
DXCC Multi-band (5) 67 | VKACAG Graeme Dowse 207
(% [Cal | Neme Mode | Band Count) | 71 VK3BDX David Burden 222
20 | VK2CA | Allan Meredith | CW 40-30-20-17-15m | 931 72 VKIVM Stephen lrefand 150
21 | VK3EW | David McAulay | CW 40-30-20-17-15m | 1411 79 | vkakiT Steven Barr 131
35 | VK7CW | Steven Salvia cw 40-30-20-17-15m | 1184 | 82 VKeWX Wesley Beck 107
76 | VK5BC | Brian Cleland | Digital | 40-30-20-17-15m | 700
79 | VK3EW | David McAulay | Digitai | 40-30-20-17-15m | 868 DXCC Muiti-mode (Open)
92 [VK3GA [ Graham Alston | Digital | 40-30-20-17-15m | 769 & | Can Name Count
96 [vk3BDX| DavidBurden | Digitl | 80-40-30-20-17m | 763 345 | V4TJF | James Reming 26
31 |VKSBC | BrianCleland | Open | 40-20-17-15-10m | 1162 370 | VK3KTT | Steven Barr 276
[38 [vkrcw | StevenSaivia | Open | 40-30-20-17-15m | 1247 375 | VK2TTP | Peter Pratt 167
72 | W3z | Roger Statford | Open | 30-20-15-12-10m | 906 376 | VKGWX | Wesley Beck 267
73 | VK3GA | GrahamAlston | Open | 40-30-20-17-15m | 1137 390 | VKBSJ | Stephen Kennedy 17
94 | vK3BOX| DavidBurden | Open | 80-40-30-20-17m | 805 419 VK3GA | Graham Alston 318
98 | vkewx | wesleyBeck | Open | 40-30-20-17-15m | 726 458 | VK3BDX | David Burden 23
"2 | VK3EW | David McAulay | Phone | 40-20-17-15-10m | 1609 (459 | VK3VM | Stephen Ireiand 150
19 [VK2CA [ Allan Meredith | Phome | 20-17-15-12-10m | 1137

DXCC Multi-mode ne
(33 [ wsBC [BranCietang | Phone [ 20-17-15-12-10m [083 | = A m(‘:'m ) o
DXCC Multi-band (7) 572 | VKeTIP | Peter Prait 167
(& [Call |Name Wode | Band Count) | 573 | VK6WX Wasley Beck 224
9 |VI2CA [Allan Meredith | CW | 40-30-20-17-15-12-10m | 1213 575 | waKTT Steven Barr 254
10 | VK3EW|David McAulay | CW | 80-40-30-20-17-15-12m | 1817 584 | WKesJ Stephen Kennedy 134
14 | w7cw([stevenSavia | oW | 40-30-20-17-15-12-10m | 1544 508 | WK3GA Graham Alston 285
6 |VK2CA [Alan Meredith | Open | 40-30-20-17-15-12-10m | 1826 | (626 | VK3BDX David Burden 108
15 |vk7CW[Steven Salvia | Open | 40-30-20-17-15-12-10m | 1631
24 | VKSBC [Brian Cleland | Open | 40-30-20-17-15-12-10m | 1562
35 | VK3FZ |Roger Stafford | Open | 40-30-20-17-15-12-10m | 1168
42 | VK3GA [GrahamAlston | Open | 80-40-30-20-17-15-10m | 1363
‘'8 | wk3ew|David Mcaulay [ Phone | 80-40-20-17-15-12-10m | 2183
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