














» Drafting a response paper using
the LCD consultation information
{commenced November 2017).

* Spectrum Strategy Committee
workshop with Board members
on LCD submission.

Supporting both WIA objective two
and five is the WIA International
Amateur Radio Union (JARU)
Monitoring System that is part of
the IARU global monitoring activities
of the Amateur Service across all
three IARU regions. Information is
shared with the ACMA and other
national societies within the IARU to
assist with locating and identifying
intruders.

3. Encourage an awareness of
the value of Amateur Radio

The Board supports the building of
social capital through its affiliated
clubs scheme. The local clubs
provide networks of relationships
among people who live and work
in a particular society, enabling that
soclety to function effectively. You
have probably seen publicity about
Men’s Sheds, Maker and Hacker
Spaces? Amateur Radio has been
providing these spaces and has
been building up social capital for
well over 100 years!

WIA support of the Amateur
Radio on the International Space
Station (ARISS) program is a very
visible demonstration of the value
of amateur radio. To see the wonder
on children's faces when they talk
to an astronaut is inmeasurable.
These are the powerful events
{powered by amateur radio) that
children remember.

The embryonic STEM program
within the WIA is certainly an area
full of opportunity that the Board
is very interested in developing
along with alliances with Science,
Maker, Hacker and the Schools in
Amateur Radio (SARC) groups and
gatherings.

The flag ship magazine of the
WIA - Amateur Radio magazine is
still going strong and providing a
vehicle for the sharing of a broad
range of information to members
and the public.

Special events stations like
VI50lARU and VK100MARCONI are
a great way of raising awareness
about the hobby. Stations are
usually in a visible public place and
allow amateurs to demonstrate their
passion for the hobby.

There is a constant flow of
Amateur Radio News Bulletins
sharing the news and views of
amateur radio. The podcast of the
WIA National News assists the
awareness of amateur radio to non-
amateur radio enthusiasts.

4. Educate and encourage
potential Radio Amateurs

The WIA facilitates training and
assessment services through its
Nominated Training Organisation
(NTO) — Silvertrain — and club
Assessors and Learning Facilitators.
The voluntary contribution to these
activities by the WIA NTO, the
Assessors, and the many others at
Institute and a club levels, provides
a service at a far lower cost

than could be otherwise offered,
particularly by a commercial for-
profit organisation. ’

It is a welcome trend to see
more Assessors and Learning
Facilitators becoming available.

Another welcome trend is the
higher numbers of assessments
being passed and processed.

The revision and republishing of The
Foundation Manual - Your Entry
into Amateur Radio supports the
education and encouragement of
radio amateurs. This publication is
certainly on the WIA's best seller list!

5. Represent Radio Amateurs

honour its commitment to send
representatives to these activities
In the last year the WIA has
funded, through the IARU or
directly, representatives attending
these international meetings: L
¢ [TU Working Party 5 meeting ir
Geneva in May 2017 '
e  APG-2 Meeting in Indonesia in
July 2017 i
* [TU Working Party 5 mesting iq
Geneva in‘. November 2017.
One aspect of the hobby is its truly
global nature. Having an Amateur
Radio licence is like having a
passport thét’allows you to travel
to other countries via the airwaves:
There are virtual international
borders subject to an intemationall
treaty to which Australia is a
signatory. Radio amateurs make |
many friends nationally and :
intemationally. Amateur Radlo |
provides an opportunity to learn
more about different cultures, and I
contribute to international goodwllll
and increase social capltal. l
The WIA maintains the Band
Plan. This is a voluntary agreement
sponsored by the WIA for the ‘
benefit of all amateurs. The band
plan is created‘to give ail amateurs
a fair go. The band plan also
facilitates regional and internattona
band and mode harmonisation.

6. Provide services for Radio |
Amateurs and those interested
In Amateur Radio |

Training and assessment services |
are provided to everyone whether a
WIA member or not. !

Affiliated clubs services include::

both nationally and « facilitation of cost-effective |
internationally public liability insurance for '
The WIA is actively involved in affillated c.lubs ) |
IARU Region 3 and ITU activities * an education and training i
and contributes funds to service for all aspiring and i
p
Nom. Assessors | WIA Assessors LU/Facilitators
2017 2016 2017 2018 2017 2016
| TOTAL 25 24 223 217 49 47
( Assessments Processed | Year Assessments Passed | Year :
2017 2016 2017 2016
_TOTAL ‘ 832 793 | TOTAL 771 ™1
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Reception of transmitted
symbols requires accurate
synchronization of time and
frequency between transmitting
and receiving stations. To make this
possible with typical amateur station
equipment, each WSJ7-X protocol
Includes a unique synchronizing
pattern: a sequence of known
information Interspersed with the
message-carnying symbols. The
software demodulation algorithm
starts by looking for the known
pattem, thereby determining any
frequency and time offset as well as
the locations of boundaries between
received symbols.

As a specific example, the
JT65 mode uses a (63,12) code
with g=6 and thus Q=29=64; its
code rate is k/n=0.19, and its
modulation uses m=6 and thus
2m=64-tone frequency-shift keying,
with one additional tone used for
synchronization.

As an zid to understanding
we divide the overall process of
transmission and reception into a
sequence of independent steps,
as shown in Figure 1. The steps
correspond roughly to identifiable
blocks of the WSJT-X source code.
In the following list steps 1 - 5 take
place at the transmitting station,
steps 6 - 9 at the receiving end:

1. Generate a message
2. Compress message to k
symbols of g bits per symbol

3. Add error-correcting redundancy
to produce codeword of n
symbols

4, Add synchronizing pattern and
modulate onto a carrier

5. Transmit modulated waveform
over a radio channel

6. Receive, synchronize, and
demodulate to yield n symbols,
some of which might be in error

7. Decode n receilved symbols to
recover k error-free message
symbols

8. Decompress k symbols to
recover original message in
human-readable form

9. Deliver message to receiving
user
Every step in the sequence is

important, but arguably the most

crucial parts are those in steps 3

and 7. Step 7 is likely to be the one

requiring the most computational
resources, and is discussed in more
detall below.

When developing a protocol we
want to choose an efficient code that
maximizes the probability of recovering
transmitted messages even when
the received codeword is corrupted.
it's also important to consider likely
types of fading, Doppler spread,
and interference that may occur on
the targeted propagation paths. We
need an efficient decoding algorithm
that can be executed in reasonable
computing time and will ensure that
false decodes are rare.

The WSJT-X protocols

Message structure
Steps 2 and 8 in our sequential
list involve lossless compression
and decompression of data.
This process is called source
encoding the message. WSJT-X
protocols JT4, JT9, JT65, QRAG4,
and MSK144 all use structured
messages that source-encode
human-readable information for
basic QSOs into packets of exactly
kq=72 bits. The packets contain
two 28-bit fields normally used
for callsigns and a 15-bit field
for a grid locator, signal report,
acknowledgment, or 73. One
additional bit is used to flag packets
encoding arbitrary alphanumeric
text, up to 13 characters. Special
cases allow other information such
as add-on callsign prefixes {for
example, ZA/KA2ABC) or suffixes
(G8XYZ/P) to be encoded efficiently.
The essenttal aim is to compress
the most common messages used
for minimal QSOs into fixed-length
72-bit packets.

Why 28 bits for a callsign, and
15 for a grid locator? A standard
amateur callsign consists of a one-
or two-character prefix, at least one
of which must be a letter, followed
by a digit and a suffix of one to -
three letters. Within.these rules,
the number of possible callsigns is
equal to 37x36x10x27x27x27, or

somewhat over 262

1 million. (The numbers
27 and 37 arise

Uaer message

b d

Source encode

FEC encode | jpm

Modulation

because in the first
and last three positions
a character may be

absent, or a letter, or

r

Trenamisgion
channal

perhaps a digit.) Since
224 js greater than 268
million, 28 bits are
enough to encode

l any standard amateur

callsign uniquely.

Message 10 uSor |fug—

Source decods

FEC dacode

F 3

-— Camoadulation

Similarly, the number
of 4-digit Maidenhead
grid locators on earth

is 180x180 = 32,400,
which is less than 218

Figure 1: Block diagram showing steps in a typical digital communication process.

= 32,768; so a grid
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how to reply, before the start of the
next minute. The exact values were
chosen so that the number of digital
samples per channel symbol is an
integer with no prime factor greater
than 7. This choice is advantageous
because it makes some of the
digital signal processing algorithms
more efficient.

The following paragraphs give a
few additional details for each of the
slow modes, and a brief statement
about their typical use.

JT4. Each channel symbol

carries one information bit the
most significant bit) and one
synchronizing bit. Thus 50% of the
transmitted energy is devoted to
synchronization. Submodes JT4A
through JT4G have tone spacings
at increasing multiples 1, 2, 4, 9, 18,
36, and 72 times the keying rate.
The wider submodes are useful

on propagation paths with large
Doppler spread: for example, JT4F
is frequently used for Earth-Moon-
Earth (EME) communication on the
10 GHz band.

JT9. Eight tone frequencies

are used for data, one for
synchronization. Sixteen symbol
intervals are used for synchronizing.
The slow submodes JT9A-H have
tone spacings at multiples 1,2, 4,
8, 16, 32, and 64 times the keying
rate. JTOA (often called simply JT9)
uses less than 10% the bandwidth
" of JT65, and for this reason is
becoming increasingly popular for
low-power DXing on crowded HF
bands.

JT65. A detailed description of the
JT6S protocol was published more
than twelve years ago in QEX (6).
Half of its channel symbols are used
for synchronization, using a pseudo-
random pattern at the lowest tone
frequency. The other symbols carry
encoded information using 2m=64
different tones. Special features
{used only for EME) can convey the
EME-style “O00” signal report and
short messages interpreted as RO,
RRR, and 73. Submodes JT65B and
JT65C, also used only for EME, use
tone spacings 2 and 4 times larger

than JT65A. JT65 has become very
popular for low-power DXing at MF
and HF, as well as for EME on VHF

and higher bands.

QRAG4 is an experimental mode
intended for EME and other extreme
weak-signal paths. Its internal
code (7) was desligned by Nico
Patermo (VENWV, and we expect

to publish a full description in QEX.
Synchronization is accomplished
by using three 7 x 7 Costas arrays
(8). Submodes QRAG4A-E use tone
spacings 1, 2, 4, 8, and 16 times
the baud rate. Early tests have
shown QRAB4A to be very effective
for weak signal work at MF and

HF, and for EME on the VHF and
UHF bands. The wider submodes
QRAB4C-E work extremely well for
EME on microwave bands up to 24
GHz.

WSPR differs from other WSJT-X
slow modes by using message
lengths bits and two-minute T/R
sequences. Message packets
normally include a 28-bit calisign,
a 15-bit grid locator, and 7 bits to
convey transmitter power in dBm.
Alternative formats ¢an convey

a compound calisign and/or a
6-digit grid locator, using a two-
transmission sequence. WSPR
usage was described in QST several

years ago (9).

Protocol details for Fast
Modes

The fast modes in WSJ7-X aim to
take advantage of brief propagation
enhancements that bring a signal

up to useful levels for a very short
time. Keying rates and occupied
bandwidths are much larger than for
the slow modes, because we want
the full message to be conveyed

in a very short time. Table 2 lists

the essential parameter values for
these modes. The last column gives
the time required to transmit the
message once; of course, in these
modes the transmitted information is
repeated for the full duration of a T/R
sequence.

ISCAT messages are free-form,
up to 28 characters in length; the

protoco! uses no forward error
correction other than repetition.
ISCAT has proven especially useful
for making aircraft-scatter QSOs on
the microwave bands,

JT9 Fast submodes JTSE-H differ
from their slow counterparts by
using much faster keying rates.
Otherwise the coding, modulation,.

:and synchronization schemes

are the same as for the slow JT9'
modes. JT9 fast modes have proven
useful for such propagation types
as lonospheric scatter and weak
double-hop sporadic E on the 6
metre band.

MSK144. Forward ervor correction
is implemented by augmenting the
72 message bits with an 8-bit cyclic
redundancy check (CRC) calculated
from the message bits. The resulting
80-bit augmented message is
mapped to a 128-bit codeword
using a (128, 80) binary low-density-
parity-check (LDPC) code designed
by K9AN specifically for this
purpose. Two 8-bit synchronizing
sequences are added to make

a message frame 144 bits long.
Modulation is Offset Quadrature
Phase-Shift Keying (OQPSK) at
2000 baud, so the frame duration

is 72 ms. Compared to FSK441,

the mode widely used for digital
meteor-scatter since its introduction
{10) in 2001, MSK144 has the
advantages strong error correction,
an effective character transmission
rate about 1.7 times faster, and
significantly better sensitivity.
MSK144 has rapidly become the
dominant mode for amateur meteor-
scatter contacts, at least in North
America and Europe.

Decoders and sensitivities
Together with additional details
published in the WSJT-X User
Guide and the open source code,
Tables 1 and 2 and the preceding
paragraphs define the various
protocols supported in WSJT-X.
For these protocols to be useful
for transferring information, each
one also needs a decoder. The
mathematical underpinnings of
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suitable decoders are complex and
widely discussed In the professional
literature, and we will not go into
those details here. The algorithms
we have implemented all use
soft-decision decoding, and to the
best of our knowledge they are the
most sensitive practical algorithm
for each cede. For JT4, JT9, and
WSPR we use the Fano algerithm,
as implemented (2) by KA9Q, and
for JT65 we use the Franke-Taylor
algorithm, details of which were
recently published (11) in QEX. A full
description of the QRAG4 decoder
written by IVBNWV is available
online (7), and we expect to publish
detalils of the MSK144 decoder
soon.

A few special features of the
decoders are worth mentioning.
Current usage patterns of JT9,
JT65, and WSPR makes it
advantageous for the decoders
to focus not just on a single
frequency, but on a frequency
range covering at least several
kilohertz. Our decoders for these
modes are organized to scan a
range of frequencies up to 5 kHz, if
the receiving hardware supports it,
finding all signals In the specified
mode and decoding and displaying
the results. For JT65 and WSPR
the present decoders go one step
further, taking advantage of the
fact that when a signal with strong
FEC has been decoded we know
its transmitted waveform exactly.
An amplitude-scaled version of that
waveform can be subtracted from
the received data and the decoder
executed on the remainder to
decode weaker, previously hidden
signals, This approach has proved
very effective: it frequently decodes
weak signals lying within 1 or2 Hz
of much stronger ones.

The various WSJ7-X modes have
better sensitivity than traditional
modes such as CW for three
main reasons. They use efficient
modulation schemes tailored to the
targeted types of propagation; they
use detection bandwidths matched
to the protocol’s baud rate; and they
benefit from coding gain provided

(baud) (s)

I
\

Mode FEC Type g m Mod Reying BW Sync Tx 1
(n,k) rate (Hz) Energy Duration

JT? C(206,72) 1 3* 9-FSK 1.736 15.6 0.19 49.0
JT65 RS{63,12) 6 6* 65-FSK 2.692 177.6 0.50 46.8
ORA64 ORA(63,12) 6 6 64-FSK 1.736 111.1 0.25 48.4
WSPR C(162,50) 1 2 4-FSK 1.465 5.9 0.50 110.6

|
JT4 C(206,72) 1 2 4~-FSK 4.375 17.5 0.50 47.1 ‘
|
|

i

|
|
* Modulation includes one additional tone for synchronization. ]

i

Table 1. Parameters of the slow WSJT-X protocols. Bandwidths BW are specified
for the narrowest submodes. “Mod” stands for modulation type, and “Sync
Energy” is the fraction of transmitted energy devoted to synichronization.

by each specific error-comrecting
code. As shown in Table 1,
detection bandwidths for the slow
modes range from about 1.5 Hz to
4.4 Hz. Noise power is proporticnal
to bandwidth, so each of the slow
modes has an advantage of more
than 10 dB when compared to
the typical 50 Hz “ear-and-brain”
bandwidth of a skilled CW operator.
The MSK144 decoder cannot
use such narrow bandwidths
because the signal is roughly 2.4
kHz wide. However, it can use
another trick, namely coherent
detection. Meteor scatter signals
generally maintain signal coherence
over the duration of a ping. Our
MSK144 decoder measures a
received signal's frequency and
phase with enough accuracy to
maintain coherence over half a
dozen or more of the protocol's 72
ms frames. As a consequence, the
out-of-phase noise power can be
rejected and we gain 3 dB over non-
coherent detection for single-frame
decodes, and up to 7 dB for seven-
frame averages.

Software development
Software engineering involves
repeated cycles of designing,
writing and testing source code:
the human-readable instructions
that will be converted to patterns
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of zeros and ones that tell a digital
computer what to do. For all but the'
most trivial applications it is normal
practice to build also on existing
software. Such existing software
might include tools and utilities
for simplifying and organizing the
development process, libraries or .
“frameworks" that can be directly
included into the application, and
services that cooperate with the
application or with the developers
themselves. It might also include
services used for distribution and
support of the software.

WSJT-X is a complex program
that operates in a complex
environment. As a resuit, many
of the techniques used to design,
write, test, deploy, and support it
are the same as those used by large
corporations marketing computer
software, Working practices and
disciplines from this corporate world
generally require many people and
significant capital investment. Here
we explain how the same goals
can be met when the application
is provided free of charge by a
small team. We also try to explain
why individuals capable of doing
this would even: consider doing it
without financial compensation.




(baud) (s8)

Mode FEC Type q m Mod Keying BW Sync Message
{(n,k) rate (Hz) Energy Duration

ISCAT-A 42-FSK 21.5 905 0.17 1.176

ISCAT-B 42-FSK 43.1 1809 0.17 0.588

JTI9E C(206,72) 1 3* 9-FSK 25 225 0.19 3.400

JTIF C(206,72) 1 3* 9-FSK S0 450 0.19 1.700

JT9G C(206,72) 1 3* 9-FSK 100 900 0.19 0.850

JT9H €(206,72) 1 3* 9-FSK 200 1800 0.19 0.425
MSK144 LDPC(128,80) 1 1 OQPSK 2000 2400 0.11 0.072
MSK144-Sh LDPC(32,16) 1 1 OQPSK 2000 2400 0.20 0.020

* Modulation includes one additional tone for synchronization.

Table 2. Parameters of the fast WSJT-X protocols. MSK144-Sh is the optional
short-message format in the MSK144 protocol,

Free Open Source Software
(FOSS)

In the present context the word
free does not necessarily mean
without cost to the user, it means
free as in freedom. Many successful
FOSS products are paid for by
users in some way, most often

in return for technical support or
consulitancy. Free-of-cost is also
common, but not ubiquitous. A key
element of FOSS is that the rights
of software authors are protected:
no one can legally make profit by
stealing or otherwise passing off
as their own a product they did not
create themselves. This principle is
fundamental to how FOSS works;
it allows those who wish to share
ideas and skills with a community,
in a phitanthropic manner, while not
being taken advantage of by those
with less honourable intentions.

It should be clear that FOSS fits
well into Amateur Radio because
some of its principles are the same:
in particular, the idea that sharing
knowtedge with a community of
tike-minded hobbyists is a Good
Thing To Do.

Hierarchy of Components of
WSJT-X

We developed the novel data
communication protocols in WSJT-X
to enable Amateur Radio operators
to experiment and use them for
over-the-air communication.
Obviously the underlying software
must handle such tasks as
encoding and decoding user
messages, which involve a number
of mathematically complex
algorithms. These essential tasks
account for roughly 37,000 lines of
code in WSJT-X, Significantly more
code is needed to enable effective
communication between computer
and radio, and to allow user
control of the encoding/decoding
algorithms and display features

in a convenient and intuitive way.
Current revisions of WSJT-X are
built from a total of about 103,000
lines of our own code. We use
FOSS compilers gce and gfortran,
available from the GNU Free
Software Foundation, and clang
from the University of lllinois, to
convert our source code to machine
language. We also use the FOSS

libraries Qt Framework (from the Qt
Company), FFTW (Massachusetts
Institute of Technology), SLAL/S
(East Asian Observatory), and the
JPL Solar System Ephemeris (NASA
Jet Propulsion Laboratory).

Inter-operation wﬂh other
software

Most Amateur Radio operators
keep a computer log, and many
use web services to enhance their
hobby, WSJT-X is a source of both
log records and “spots” ~ reports
of the reception of someone else’s
signal — so one can imagine many
possible interfaces to other software
and Internet services. In Part 1,
we already mentioned the support
of WSJT-X for PSK Reporter and
WSPRnet; these services turn a
WSJT-X station into reverse-beacon
sources with virtually no input from
the operator.

There are many other
possibilities. Rather than trying
to communicate directly with
all logging software, WSJT-X
implements only basic features
- enough for an occasional user
who does not mind a bit of manual
data transfer to update their
station log. The program appends
basic ADIF QSO records to a
text file that can be imported into
other logging software or to QSL
matching services such as Logbook
of the World and eQSL. We have
chosen not to duplicate what other
specialist logging applications
already do so well. Instead WSJT-X
publishes decoded messages,
logged QSO details, and some
program status information to a
network port. This allows other
software authors to receive the
data directly or write a bridging
application that communicates with
logging or other services on behalf
of WSJT-X. A notable example is
the program JTAlert (12) by Laurie
Cowcher VK3AMA. JTAlert handles
logging to most major logging
applications and spotting to an
associated web service Hamspots.
net (13). it also manages a wanted
continent, zone, DXCC, US state,
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and grid locator database which
aflows it to alert the user when a
decode from one of them is seen.
Other application authors are also
using this source of data and we
expect that many nove! uses of

it are yet to be discovered and
implemented.

WSJT-X requires CAT control for
several of its advanced operating
features. This requirement can
create conflicts with logging
software that, like WSJT-X, wants
to grab exclusive controf of the
radio. Fortunately the most popular
logging applications provide a proxy
rig-control facility and WSJT-X
is able to control a transceiver
that way, without conflict. Other
possibilities are avallable such as
the rigctid server that is part of the
Hamlib package, and the OmniRig
control server — both of which
are designed to allow multiple
compatible applications to share a
rig's CAT connection.

Implementation languages
Computer programming languages
are many and diverse. Some

are best for quick-and-dirty
development of small programs,
while others are best for large
complex systems. Some are
targeted for pure number crunching,
others come with rich libraries for
programming applications that need
a user-friendly graphical interface;
some are operating system or
hardware specific, others try to work
everywhere. '

A project like WSJT-X needs
computational performance, a tich
graphical user interface, native
look-and-feel on several platforms
and an implementation language
suitable for use in a large complex
application. One might hope that
a single near-perfect language
could be chosen, but it’s never that
simple. In our case, an important
factor is that most of the team
are not professional software
engineers - so any language
they are comfortable and familiar
with is a prime candidate. The
democratic necessities of FOSS

collaboration often mean that
programmers tend to join projects
where their experience counts.
Another constraint may be that
some essential software component
requires a particular programming
language. These are perennial
problems in software development
and fortunately the tools to build
software usually allow a single
project to be implemented in more
than one language with at least
basic inter-operation between them.
We use this approach in WSJT-X
for all of the above reasons. We use
Fortran and C for the computational
heavy lifting, and C*+ for access
to the platform and operating
system abstraction layer and the Qt
user interface library. These three
languages inter-operate reasonably
well, so the mix-and-match
approach can be very effective.

Collaborative Tools

FOSS project teams often
collaborate over worldwide
distances. It is common for team
members never to meet face-to-
face, or to communicate other than
by e-malil. Well-defined processes
for collaboration are therefore
essential. The FOSS community
has solved most of these problems
so effectively that even commercial
teams working and sitting next to
each other often use their mature
coltaboration tools.

Several large projects offer
Internet-hosted platforms to support
collaborative software development.
Such platforms include a version
control system that allows many
programmers to work on a common
set of source code files, resolving
potential editing conflicts and
recording a full history of changes.
They may also include a forum or
mailing list for team discussions
and application support; file storage
for package deployment; a bug- or
issue-tracking system; a wiki-style
collaborative knowledge base;
secure backup of all project data;
and so on. We currently use the
SourceForge project and web site
as our collaborative service. Like
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many others, this one is free of
cost for FOSS projects. It offers
extensive services with excellent
availability - services that would
cost a considerable amount for

a project like ours, if we had to
purchase the necessary hardware
and network bandwidth.

Computing hardware and
platforms
Our software is developed on
desktop PCs, and the majority of
our users run WSJ7-X on a modern
PC running Microsoft Windows.
However, the platform abstraction
layer in the Qt Framework enables
us to provide WSJT-X also as a
native application on several other
platforms. We support Microsoft
Windows (currently all versions
since XP), Apple Mac 0S X
(versions 10.7-10.11) and macOS
(version 10.12 onward), and Linux '
{a recent desktop distribution is
best). The capability to run on
Linux opens up many possibilities
for computer hardware including
low cost single-board systems like
the Raspbenry Pi (model 2 and 3)
and also older PCs like PowerPC
Macs. A Uinux desktop distribution’
on Raspbeny Pi allows users to
run WSJT-X just as they would
on full-size PC or laptop, with
connection to a transceiver through
a cheap external USB soundcard. -
Another alternative Is a basic SDR
system like the FUNcube Dongle or
SoftRock, making a very capable, -
low cost digital receiving station; or,
using later devices like the SoftRock
Ensemble RXTX a fully functional
QRP digital station. To do these
things you must invest some time in
leaming about Linux, and perhaps
construct a basic SDR kit. Add a
resonant antenna, and your reward
can be an ability to work the world
with ease - and with equipment you
made and assembled yourself.
Like most successful Linux
development projects, the WSJT-X
development team has collaborators,
who package the program for
vartous flavours or distributions of
the operating system. The package






















The Journey to Europe

Brian McDermott VK3BCM

As a family we usually spend part of
our Melbourne summer skiing in the
Northern Hemisphere. The last few
years have included visits to Japan
and the USA. | generally manage to
squeeze my Elecraft KX3 into the
bag with an antenna, squid pole
and battery so that | can activate a
couple of SOTA summits.

It's a fairly simple process to
operate in Japan, you just apply
for a Japanese licence through
JARL (1) and make sure that your
radio carries Japanese compliance
certificate, otherwise a further step
to obtain a compliance certificate
for Japan. This info is also available
on the JARL website (2). This | had
to do for the Elecraft.

In the USA a far simpler
scenario, you receive reciprocal
operating rights in the USA for
Standard and Advanced licences.
Once again, info is available on the
ARRL website (3).

The planning for our 2018 ski
adventure started in late July 2017
with the suggestion that Europe
may be the destination. Okay,
SOTA started in the UK and quickly
spread to Europe. There are literally
thousands of summits in Europe,
not all accessible.

The next piece of research was
“...Can | operate on my Standard
licence?” simple answer was yes,
in some countries, complex answer
no. The planned trip would take in
Italy and the UK. In both instances
you needed an Advanced licence to
operate (4).

OK, next question, “How best
to upgrade from Standard to
Advanced licence over 6 months?”
The internet research suggested
that the Radio and Electronics
School might be the best option
with the Advanced Course priced
at $50. | had used this school
to upgrade from Foundation
to Standard some years back.

The course provides self-paced
correspondence style learning with
access to a tutor. We were living at
Mt Hotham managing a Ski Lodge
so | had plenty of time to study. Plus
I have a forgiving and tolerant wife.
l enrolled and was allocated
VK2GAZ Gary as my tutor. | opted
to buy the Reference Book, “Radio
Theory Handbook” for $30. Ali the
necessary study work was also
available on the website for free.
Gary was very responsive once a
paper was completed and was very

. happy to provide information where

| just didn’t get it.

The course basically consisted
of 20 assignments followed by 14
revision papers and then 5 Trial
Exams. Essentially, | needed to
complete an assignment a week to
meet my deadline.

The approach that RES has
taken is to break down the course
into 1 or 2 chapters of the book. If
you read and absorb the content,
the assignments are relatively
easy. | supplemented the course
material by using Google Search
to elaborate on topics that | had
trouble grasping. This did help
immensely. If in doubt | could refer
to the tutor.

| was disciplined enough to
continue at a fair pace through the
study material. We had my son's
wedding In Thailand and a trip to
HK during the study period. Once
again, | was disciplined enough to
set aside time to study.

Once | was into the Revision
section | started looking for Trial
Exam Papers on the web. The
Amateur Radio Victoria website
(5) had a couple and there is
also an App called HamExam (6)
which were my reference points.
Unfortunately both resources had
a limited question pool to draw on.

~ Perhaps the WIA could consider

making a larger question pool

available via the WIA website as a
tool for those looking to upgrade?
| had looked at the ARRL
Examination process. The majority
of the pool examination questions

are available in Trial Exam papers! , -

This is a great exam preparation tool
for the USA licence accreditation
process.

Around Christmas 2017 | felt
almost ready to sit the exam. |
advised the 2 assessors in our local
radio club that | was looking to
sit the exam mid-January. [ made
soveral approaches without success
to set a date and a venue. | was
disappointed that they were unable
to assist.

By this time it was late January
and we had a mid-February
departure date for ltaly. [ contacted
Peter Freeman VK3PF and asked
if he could assist indicating that |
was happy to travel. An examination
date was set for 24 January in
Morwell with two other assessors
available. | was most appreciative of
Peter’s assistance in helping me get
across the line.

The bad news was that | failed
the first sitting of the exam, 1 think
1 had a score of 58 with a pass rate
of 70 required. 1 made some silly
mistakes when sitting the paper.
| did find some of the questions
a little ambiguous, but | was told
in the pre exam briefing that if |
needed clarification to a question
I should ask. Well | didn’t and paid
the price.

Driving back to Melbourne that
night | felt very disappointed and
angry with myself for failing. | partly
resigned myself to the fact that
the KX3 would not be travelling to
Europe and | wouldn’t be doing
SOTA. To make matters worse |
collected a speed camera fine on
the way home.

| managed to arrange another

Exam time at GGREC Cranbourne |
|
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in Sydney to establish a Region 3
organisation.

This inaugural meeting was held
in conjunction and concurrently with
the WIA's 32™ Federal Convention,
held at the Wireless institute Centre,
Crow's Nest, Sydney, between 12
and 15 April 1968,

Invitations were issued to
societies within the region and
representatives from Japan, the
Philippines and New Zealand
attended along with the Australian
delegates. Ceylon, india, South
Korea, Thailand, and Hong Kong
indicated their support for the
mesting but were unable to attend.
IARU President, R.W. Dennison
WODX attended and was invited to
chair the meeting.

This meseting decided to
establish an interim Directorate
of five, representing the countries
present and it was appointed to
act until the Plenary (all inclusive)
meeting scheduled for Tokyo in
1971.

The interim Directors appointed
were:

JA1BK, Kyoshi Misoguchi, Overseas
Director JARL.

DU1EA, Emilo Asistores, Wireless
Institute of the Philippines.

ZL3AZ, Tom Clarkson, Overseas
Liaison Officer, NZART.

VK30R, John Battrick, President,
WIA

The fifth Director was WODX, Bob
Denniston, President IARU and
ARRL.

The meeting felt it appropriate to
have the IARU President as one of
the initial Directors, to help indicate
the sincerity of the region to work
closely within the world membership
of the IARU and not appear to be
‘doing their own thing’ in isolation
from the existing IARU structure,

One of the issues needing
urgent attention was funding for the
new organisation. A suitable method
of funds remission, cognisant of the
complexities of the banking systems
in different countries, needed to
be resolved before money could,
be transferred to the Regional
organisation’s account. ol

As Director, Emilo Asistores !
DU1EA travelled the region widely in
his employment. He offered to help
IARU headquarters in promoting
within the new Region, the IARU
‘DARE’ Program - {Develop Amateur
Radio Everywhere).

Following the Conference in
Sydney, a Secretariat was put into
place comprising members of the
WIA Federal Executive. They were:

Chair, John Battrick VK30R, WIA
Director.

Secretary-General, Peter Williams
VK3iZ, WIA Federal Secretary.

Members: Michael Owen VK3KI,
WIA Federal Vice President.

David Rankin, VK3QV WIA Federal
Activities Officer.

David Wardlaw VK3ADW, WIA
Intruder Watch Co-ordinator.

|

In addition, the Secretariat was
assisted by George Pither VK3VX,
WIA JTU Liaison Officer.

One of the first tasks for the
Secretariat was to prepare an
Interim Constitution for the new
organisation. Its purpose was to
enable the commencement of the
organisation, fully realising that
adjustments would be necessary
later, but importantly, enabllnq the'
commencement of work, together
with providing protection for the
members of the Secretariat. Michael
Owen VK3KI took on much of this
initial work together with Secretariat
members and the draft was
immediately circulated amongst all
appointed Directors.

Plenary Meeting of IARU
Region 3, March 1971, Tokyo
March 1971 saw the first meeting of
the Region 3 Association following
inauguration. it was held in Tokyo
and hosted by the JARL.

Australia was represented by
Michael Owen VK3KI and George
Pither VIK3VX.

Peter Williams VK3IZ was
retained as Secretary.

Other representatives were
from: Japan, New Zealand and the
Philippines, all countries which were
present at the Sydney meeting.

In addition, this meeting was also
attended by representatives from
India and Hong Kong. The Region 3
association was slowly growing.

A number of topics were
handled at Tokyo; the most urgent

12

RADIO BROADCAST

THE PARIS RADIO CONGRESS.

. A Complete Report of the Proceedings — Of Deep Interest to All Experimenters.

July Ist; 1926

HE Paris Conference to inaugurate an Inter-
national Amateur Radie Union was attended
by over two hundred delegates, representing

wireless clubs and association from twenty-one dif-
ferent countries in all parts of the world.

The primary object of the congress, as adver-
tised, was to organise tae wircless workers of var-
ious nationalitics into a coherent body having sui-

class of worker, who, by the way, represents at least
g5 per cent. of the wircless public, it wil certainly
become necessary to organise another international
association upon a broader basis.

Apart from the task of drafting the constitution
of the new union, the conference discussed ways and
means for co-ordinating the experimental work now
being carried out by the amatcurs of diffcrent coun-

Photo 3: 1925 Paris Radio Conference article. (Radio Broadcast 1 July 1925 WIA Archive).
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DXCC updates (cont.) DXCC Multi-band (5) \

(# |Call Name Mode Band Count
DXCC Muiti-band (1) . 20 |VK2CA | Allan Meredith | CW 40-30-20-17-15m | 858
(#_|Call__| Hame Modo | Band | Count 21 | VK3EW | David McAulay | CW 40-30-20-17-15m | 1303
166 | KSF2_| Roger Stafford | Open | 20m | 209 35 [VIZCW | StevenSavia | OW | 40-30-20-17-15m | 1148
188 | VKGBMW| Richard Grocott | Open | 20m | 103 76 | VKSBC | Brian Cleland | Digtl | 40-30-20-17-15m | 668
200 | WGKE | Jim Baxter Open | 20m ) 307 79 | VK3EW | David McAulay | Digtal | 40-30-20-17-15m | 797
S |VKICA |AlanMeredith | Phone | 20m | 275 29 |VKIEW | DavidMcAulay | Open | 40-30-20-17-15m | 1662
21 {VKISX | Bob Robinson Phone | 20m | 335 31 |VKSBC | BranCletand | Open | 40-20-17-15-10m | 1142
37 JVKSBC | Brian Cleland Phoss | Nm | 217 34 |VK7CW [ StevenSalvia | Open | 40-30-20-17-15m | 1215
39 | VKGWX | Wesley Beck Phone | 20m | 167 42 | VKACAG| Graeme Dowse | Open | 20-17-15-12-10m | 1035
62_| VK4CC_| Colin Clark Phone | 20m | 188 47 | VK3sX | BobRobinson | Open | 40-20-17-15-10m | 962
105 | VK3SIM Snn.on Keane Phone | 20m 186 72 | VK3FZ | Roger Stafford Open 30-20-15-12-10m | 881
107 | VK3AWG | Christopher Bellmont| Phone | 20m 148 86 | VIGKE | Jim Baxter Open 20-30-2015-10m | 975
::;’ mcﬂm ﬁ:‘ifm m"n: 223: f:’ 2 | VKGEW | David McAulay | Phone | 40-20-17-15-10m | 1605

19 |VK2CA | Allan Meredith | Phone | 20-17-15-12-10m | 1074
(309 | VKNLS | Jokn Searrons Phone | 20m | 201 33 | VKSBC | BrianCleland | Phone | 20-17-15-12-10m | 942

41 | Vk4CAG| Graeme Dowse | Phone | 20-17-15-12-10m | 888 | |
DXCC Multi-band (3) 52 |VKGSK | BobRobinson | Phone | 40-20-17-15-10m | 962 | |
(# | call Name - Mode [ Band Count - g
18 | VK2CA | Altan Meredith | CW 30-20-17 m | 554 . i
24 | VK3EW | David McAulay | CW 30-20-17m | 897 DXCC Muiti-band (7) N
37 | VKICW | StevenSahia | OW 30-20-17m | 753 § [Call iMame Modo | Band Count
5 Tvkaew | oo woruiey | Dgial | 302015 m | 533 9 |VK2CA [AlanMeredith  |CW | 40-30-20-17-15-12-10m | 1134
704 | VKoBC | Brien Cloand | Dighal | 30:20-15 m | 416 10 |VK3EW [David McAulay | CW | 80-40-30-20-17-15-12m | 1794
T Veea | Atan Moroci | Digtal | 20735 m | 247 14 |VK7OW [StevenSavia  |OW | 40-30-20-17-15-12-10m | 1502
18 VRGcAG | craamo bowse | Digtal | 3020-15m | 339 6 |VK2CA |AllanMeredith | Open | 40-30-20-17-15-12-10m | 1800
1 Tvare | i Baer open 02015 | 680 7 |VK3EW [DavidMcAuay | Open | 40-30-20-17-15-12-10 m | 2301
w7 Tvkecn | Alan Mored | open | 20715 m | 886 15 |VK7CW |StevenSalia | Open | 40-30-20-17-15-12-10 m | 1503
22 Tvkaew | Dava Moatay | Opon | 402017 o | 1007 24 |VKSBC |Brian Cleland | Gpen | 40-30-20-17-15-12-10m | 1534
20 [Viasx [ BobRabinson | Opon | 20-15-10m [ 701 35 |VK3FZ |RogerStafford | Open | 40-30-20-17-15-12-10m | 1129
% [vkow | Sevensava | open | 302017 m [ 795 3 [W4CAG Graeme Dowse | Gpen | 40-30-20-17-15-12-10m | 1329
%5 [ Wioac [ Branceand | open | 2017-15m 1722 8_|VK3EW |DavidMcAulay | Phone | 80-40-20-17-15-12-10m | 2177
63 | VK2ZQ | Michael Ramsay | Open 40-20-10m | 537
67 |vk3sM | SimonKeane | Gpen 40-20-15m | 616 DXCC Multi-band (9)
69 | VKGMEG | Steven Barv Open | 20-15-10m | 546 Call _|Mame Mede | Band Count |
91 | VKacAG | raome Dowse | Open [ 20-17-15m | 705 12 VK3EW | DavidMcAulay  |CW | 160-80-40-30-20-17-15-12-10 m] 2117
02| VKeFZ | Roger Sttord | Open | 20-15-10m | 596 (1 |vk3ew | DavidMcAulay | Open | 160-80-40-30-20-17-15-12-10 m | 2787
112 | VKGWX | WesleyBeck | Open | 40-20-15m | 479 ‘
119 | VK3JLS | John Seamons | Open | 20-17-15m | 439 DXCC Multi-mode (CW)
122 [VKACC |ColinClak | Open | 20-17-15m | 510 (8 | cal Name Count )
2 | VK2CA | Allan Meredith | Phone | 20-17-15m | 719 202 | VK2CA | Allan Meredith | 310
23 | VK3EW | DavidMcAulay | Phone | 40-20-15m | 984 21| VKTCW | Steven Saivia 302
31 |VK3SX | BobRobinson | Phone | 20-15-10m | 683 222 | WKSBC | Brian Cleland 188
49 | WSBC | BrianCleland | Phone | 20-15-10m | 604 223 | VKEWX | Wesley Beck 198
64 | VK22Q | Michael Ramsay | Phone 20-15-10m | 495 225 | VKACC | Colin Clark 185 .
92 | VKACAG | Graeme Dowse | Phone 20-17-15m | 600 233 | VK3SIM | Simon Keane 216
| 103| W3FZ | Roger Stafford | Phone | 20-15-10m | 476 234 | VK3MEG | Steven Barv 148

245 | VK4CAG | Graeme Dowse | 158

240 | WFZ | RogerStafford | 225

| 257 | VK3AWG | Christopher Befimont| 114

(259 | WKaKE | Jim Bauter 282

f
f
42 Amateur Radio Vol. 86 No. 3 P 2018











































compared to last year. Though the
scoring as a ratio of contacts per
station was down from 2017. The
absence of many club stations,
because of the miserable weather
in VK3 certainly reduced activity,
with most stations making such
comments.

The other major change noticed
this year was the increase in
Portable Station operation as seen
by the submitted logs.

The ‘10 Contact Rule’ was
devised to facilitate the checking
and verifying of submitted logs.

It was not devised to irritate and
anger people who chose, for
whatever reason, not to submit

a log, but it was designed to
encourage those who in the past
did not see the need to submit their
log - *as they were not going to win
anything’. Submitting their log is
really being able to help others as
well as themselves.

The participation across the
various call areas was patchy. There
was a increase in Portable stations
in most areas. Home Station logs
were increased from last year in
most call areas.

All of the portable stations
that went to the effort to send in a
log will get a certificate. The WIA
believes that those who make
the effort to set up and operate
a portable station should be
acknowledged. In line with previous
years, the Foundation License logs
who did not achieve a placing were
instead awarded a Participation
Caertificate for encouragement.

There were eleven Foundation
licensed operators who submitted
a log {one from VK2, two from VK3,
three from VK4, one from VK5,
one from VK6 and two from VK7).
There were many more Foundation
calls stations were operating
and who were logged during the
contest, but they chose not to
submit a log. All logs submitted by
foundation operators were awarded
a participation certificate. Logs from
club stations did also show that a
few ‘F’ Calls also took part as part
of the club station effort, well done.

All stations are reminded that
logs must be submitted in one
of the formats proscribed in the
Contest Rules. Logs in other
formats will be rejected or returned
to the entrant for translation into an
accepiable format.

A note for all HF Stations; - All
HF contacts are valid HF scoring
contacts, whether they are from
VK, ZL or P2 stations or stations
from overseas.

Qverseas stations cannot
submit a log to the contest but can
exchange numbers with stations
participating in the Field Day
Contest, They are to be scored as a
Portable station contact.

Comments Regarding this
Year’s Contest

The comparative difference in score
and scoring between HF and VHF/
UHF contacts.

In fact, within the John Moyle
Contest, the rules allow for some
60 possible alternative categories.
Each category is actually completely
independent from every other
category and so there are in fact
60 parallel contests. In this way,
it is completely different from any
other contest presently in Australia.
This year only 28 of the different
categories were contested.

For this reason it is not
possible to have overall winner
in this contest, as scores from
any category, especially between
different bands and different modes
are not directly comparable. Only
scores within the same category
are correctly comparable. To reduce
the costs to the WIA the number
of certificates awarded to Home
Stations - the contest is a Field
Day after all - only one certificate
for every 10 logs received in each
category wiil be awarded again this
year.

The award of the President’s
Cup is a further parallel contest. It is
awarded to the highest score from a
Club Station, affiliated with the WIA,
in any category. This year it was
awarded to VK2SRC.
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The number of logs submitted
to the contest is up compared with
tast year

The number of logs entered in
this year's contest s significantly
increased compared to last year but
is down compared to previous years
of the contest. The number individual
stations taking part in the contest and
the number of their contacts seem to
be down compared to last few years.
The additional logs increased the .
percentage of verified contacts during
the contest, making the contest i
manager’s task of checking the logs
just a little bit easier.

In 2018, a total of 171 logs
were submitted from 81 portable
stations and 90 home stations.

The issue of scoring for CW
contacts

The number of All Mode logs was
significantly higher than in the
recent past. A good sign!

While CW is no longer a
precondition for obtaining an
Amateur licence, it is a skill that
is still widely distributed among '
existing operators and a skill
that should be nurtured among
the newer licence holders as
communications is still possible
under very trying conditions.

The rules were adjusted in the
past to allow doubling the score for
a contact on CW. For HF this was
simple. However, for VHF contacts
where there is a significant score
already for the distance involved,
the rules were amended for scoring
VHF contacts on CW.

However, the use of computer
generated/decoded CW is prevalent
and it is feit that hand generated
code that is decoded by ear alone
should only qualify as true CW. This
has caused some concern among
the contest aficionados, but as this
is a field day contest and so the
emphasis on hand sent and ear
decoded CW Is seen to be preferred
and computer sent and decoded
CW is not endorsed. This is hard
to police however, and it requires
the cooperation of the operator
to indicate in their log if the CW is




hand keyed or not.

Any computer method is simply
just another digital mode and so
should not score the same as hand
CW, but only the same as any of the
other many digital modes.

The number of people who
submitted logs claiming “‘All
Modes’ and only logging contacts
using SSB or FM.

The Modes allowed in the
rules are PHONE (SSB or FM),
Morse (CW) (Manual) and DIGITAL
(Computer) Mode.

The PHONE (Voice) only Modes
are SSB, DSB, FM, PM or AM. That
is the modulation is an audio signal
derived in the first instance from a
microphone.

The alternative is hand CW
Mode, which is one where the
operator simply turns the carrier
on and off according to the Morse
code. Digital CW by a computer is
still not acceptable as CW and is
only another digital mode.

DIGITAL mode is one which
uses a computer to control the
transmitter and to decode the
information to allow the operator
to complete the contact. The total
number of digital contacts this year
was only 31.

ALL MODE, is any combination
of the above modes.

Club Stations

Club Stations were well operated
and made some very big scores as
a result of their combined efforts.
Well done

The absence of a more than 41
club Stations (58%) was noted for
this year. Some of the missing clubs
had their club call sign used during
the contest and probably could have
achieved significant scores. However,
the clubs involved chose not take the
time to submit their log. This is a sad
reflection upon the efforts made by
some, not being fully supported by
other members of their club.

One issue that occurred prior
to the contest was that a couple of
Club Stations said that they could
not find sufficient people to man
their portable station. This may

have been as a result of a number
of reasons, including the forecast
atrocious weather in some areas,
however, these stations wanted to
operate as Multi-Operator Home
stations. The rules do not allow this.

Once in the past, Multi-Operator
Home Stations were permitted, but
there were so0 many complaints
made by others about the very
predatory and aggressive operating
practices of these stations. In
addition, there were the very
obvious advantages of permanent
antennas and mains power and
hence this practice is no tonger
allowed.

A Home station is only permitted
to have a single operator. Of
courss, a Club Station can operate
with a single transmitter and a
single operator at any time, this
is encouraged, as it provides
very good training for the newer
operators as they can be readily
helped and supervised during the
contest.

The purpose of the Field Day
is to promote field operation and
the Home Station is encouraged
to provide contacts for portable
stations. There are plenty of all
singing and dancing Multi-Operator
and Muiti-station contests during
the year, so it is not felt to be in
the spirit of the JMMFD contest
to have club stations with Multi-
operators and multiple High Power
transmitters dominating the contest
in a Portable Station contest.

Low Power Contest

The suggestion was again made by
a few stations that a QRP category
could be allowed. The suggestion
was that only a station that can be
carried in a backpack should be
allowed for the operation of the
station. There were again only two
logs entered indicating that all of
their operation was on low power.
They are acknowledged on their
certificate. It is still thought not to
be necessary to create another
category just yet (see above) but

if interest grows and it may soon
require a rule change.

It is interesting to note, the
scores produced by some of the
Foundation licensees that submitted
a log, does indicate that plenty
of contacts were made on the
restricted lower power permitted by
their LCD.

The Future

Now it is over to you. There are
always ways to improve anything,
but scrapping something because
it does not suit you is not possible.
But if benefits are shown to be
available, further changes can -

be made to the contest to better
serve the amateur community. But
changes to force the majority to
follow what suits a small minority is
definitely not a good idea.

If you have any contribution
to these topics, the Rules for this
contest are available at the WIA
web site at http://www.wia.org.
au/members/contests/johnmoyle/
which already contains my contact
information and please feel free to
contact me with your submission for
further consideration.

Well done to all of those stations
that participated in the contest and
well done those who bothered to
submit a log. It is hoped that the
number of logs to be submitted next
year will continue its increase from
this year’s log numbers.

{ wish to thank those who
did send in photographs of their
equipment set-up and personnel
involved for inclusion in the AR
magazine. These have been
submitted to AR along with this
report, so please give Peter
Freeman via e-mail at (editor@wia.
org.au) anything else you have for
later use for the magazine.

Denis Johnstone VK4AE

Editor’s note: Due to space
considerations, these results are an
abridged version of the complete
Resuits, which are available on the
WIA website at:
http://www.wia.org.au/members/
contests/johnmoyle/documents/
JMFDC%20Results%202018.pdf
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