









































implified computer speaker which
:an either kept in its case or taken
part for the circuit board. Current
sonsumption when quietly driving
1 speaker is less than 10 milliamps,
naking it an ideal portable receiver.
An exercise which fllustrates
‘he current gluttony of commercial
aquipment, is to reduce cwrent
draw even further while still having
12 practical receiver. To do this use
a single transistor audio stage
nstead of the IC audio amplifier
and listen with a sensitive high
impedance crystal earpiece. Current
usage with such a three transistor
receiver should drop to a miserly 2
to 3 milliamps, permitting hundreds
of hours operation with a dry cell
battery pack.

Parts availability

Common parts are mostly used.
Many can be salvaged from old
pleces of electronic gear. VKSEME's
MiniKits sell the three legged
ceramic resonators. | would suggest
buying at least one of 3.58, 3.64,
3.68, 7.16 and 7.2 MHz. This

will give a good choice of tuning
ranges. | recommend starting with

a 7.16 MHz resonator which in the
prototype covers 7.020 to 7.135
MHz, allowing reception of CW and
SSB signals.

The only other part which you
may have trouble with is the variable
capachtor. A plastic dielectric
type, as available from Jaycar or
a discarded broadcast receiver
is suitable. Or you can use an air
spaced variety as commonly seen
at hamfests. Its maximum value
can be anywhere between 50 and
400 pF though the higher value will
give a wider tuning range. A Vernier
reduction driver is a nice touch but
is not essential since the tuning
ranges provided are quite narrow.

If you like to tune with a
potentiometer you could even
experiment with several parallel
power diodes since these can form
effective varactors. | haven't tried
it on this receiver. However the
tuning range will be narrower than
with a variable capacitor due to

diodes’ lower maximum/minimum
capacitance ratio.

Construction

Despite only having two transistors
and one IC, the receiver's

gain Is high. Metal shielding is
recommended to keep out hum. |
used a case from a computer power
supply. There is ample spare room,
with space for a companion CW

or AM transmitter and battery if
desired.

“Too few parts are needed to
justify the effort of etching a printed
circuit board. Instead components
were simply mounted dead-bug style.
Leads must be kept short, particularly
around the ceramic resonator. Use
an 8 pin IC socket if you wish to be
able to change resonators and obtain
several tuning ranges.

If your IC audio amplifier is
on a small printed circuit board
this can be soldered to the main
board. Photo 2 shows the interior
construction.

Testing and operation

Use of a coax fed resonant dipole
or open wire feed antenna with
antenna coupler is recommended
for best results. Connect this and
power. Advancing the regeneration
control so that more voltage is put
on the regenerative detector’s base
should first give a gentle hiss, then
possibly a squeal near the end

of its travel. Its correct setting is
just before it oscillates (for strong
AM signals) or when it is gently
oscillating {for CW, SSB and weak
AM signals).

Band noise should be audible
and it should be possible to tune
in stations. Even interstate and DX
stations should be readily audible,
especially on 7 MHz CW. Reset the
regeneration control if you change
the tuning for best reception.

Iimprovements

The main improvement suggested
is an RF gain control. This canbe a
500 ohm to 5 kohm potentiometer
inserted in the antenna connection.
The wiper goes to 47 pF capacitor,

one end is earthed while the
other goes to the antenna. This
allows distortion-free reception of
very strong signals and doubles
as a volume control. A salvaged
potentiometer is suitable and may
even come with an inbuilt on-off
switch which can be wired in the
positive lead.

Some builders may prefer a
different frequency range, €.9. to
cover on the CW portion of the
band or more SSB frequencies.
increasing the base-emitter and
emitter-ground capacitors in the
regenerative detector will allow
reception of iower frequencies
while reducing their value will give
reception of higher frequencies.
Experiment with capacitor values
anywhere between about 22 and
420 pF. in the prototype changing
the emitter-ground capacitor from
47 to 33 pF extended coverage
down to 7 MHz at the sacrifice of
frequencies above 7.1 MHz,

You might be curious if the
circuit works with crystals instead
of ceramic resonators. The answer
is it does but gain seems to be very
low. However this could be worth
further work if you want a simple
switch tuned receiver for WWV on
5, 10 and 15 MHz. The receiver
was more lively with a 10 MHz
ceramic resonator, with reception
of several stations in the 31 metre
broadcast band. However you will
need smaller capacitor values to get
reception of exactly 10 MHz.

This receiver is frequency stable
and works particularly well on
CW. A companion 1 to 2 watt VXO
CW transmitter is a good addition
and will provide regular interstate
contacts up to about 1000 km
distance. A double pole double
throw switch can be used to change
power and antenna connections
between transmitter and receiver.
Also desirable is a ‘spot’ function
which applies power to the
transmitter’s crystal oscillator while
in receive mode. This is good for
setting the receiver to the transmit
frequency so you're listening in the
right place for replies to CQ calls.
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20 m WSPR Beacon

Richard Burden VK6TT

Recently 1 became fascinated by
the WSPR protocol. However, there
is some irony in the transmission
side of the protocol. The PC

used to generate the audio tones
used to modulate the 0.1 to 5

watt transmission might itself use
over 100 W of energy. And this
energy inefficiency is compounded
when a 100 watt transceliver is
used to transmit the low power
signal. However, the timing which
underpins the protocol has to

be synchronized to UTC and the
PC performs that task as well as
generating the precise audio tones
being transmitted.

Here is a part of my low energy
solution to running a WSPR beacon.
One part of the solution consisted
of a small PCB generating the audio
tones and a GPS to synchronize the
timing. Contact me directly for further
informatton on that project. This article
addresses constructing a transmitter
for 20 m, though a similar circuit on 40
m was also very successful.

This project was put together
with the goal that you could
replicate it. | have avoided using
a microcontroller to broaden
the appeal of this project. Three
prototypes have been buiit to
confirm it can be replicated and
each has performed as expected.
One prototype was assembled by
my almost 12 year old son. Not
only did he get a kick out of seeing
how far “his” transmitter went. It
also revealed where changes to
the documentation were needed to
remove confusion.

In a sign of the times | used
surface mount parts where | could.
| recommend the approach to you
because:

1. if you are buying the parts, the
through hole PLL chip is very
expensive in a one off quantity.

2. You will have to find a suitable
single supply op-amp for the
loop filter In a dip package.

One that preferably is rail to rail
on the input and output. The
op-amp | used is only made in a
surface mount package.

3. The MMICs | use would be
awkward to solder deadbug
style and are not available in a
through hole package. However,
it would be easy to replace the
MMICs with transistor stages or
parhaps one of the Minicircuits
offerings would suit but | never
looked into this closely because
1 am extremely happy with the
Philips device | use, and

4. 1f my 12 year old son can solder
this with on the job training from
me then anyone who has held a
soldering iron has absolutely no
excuse.

The whole project so far has taken
6 months. | am learning first-hand
about the joys of sourcing parts
from China. All too often inferior,
wrong or even fake parts arrive and
the shipping delays drive you mad
when you have to re-order because
the parts are not fit for purpose.
Still, you get what you pay for and
as | moved along this learning curve
things improved.

Approach .
There are two challenges in building
a transmitter for WSPR; being on
frequency and having no frequency
drift while transmitting the 110
second message. These challenges
rule out a free running oscillator. You
can see on the WSPR log who is
using a boat anchor to transmit their
signal. The drift is obvious.

My first approach was to see
what crystals might be suitable
for directly generating the RF
frequency. Unfortunately, despite

having a large box of crystals, only a
few crystals could be used either in
fundamental, multiplied or overtone
approaches. Ciearly that approach
was going nowhere.

Having ruled out VFOs and
crystal osciilators | compared the two
remaining approaches | was familiar
with: DDS or PLL. | have enjoyed
using a DDS in several homebrew
transceivers and they certainly work.
You could even program the DDS to
generate the WSPR signal directly
then simply amplify it. A number
of kits already exist that do this.
However, using a microcontroller
would narrow the appeal of this
project still further given it already
discourages some people by using
surface mount parts.

The other approach is the
PLL technique. Lots of very nice
PLL chips exist. However, most
are serially programmed and this
adds complexity to the circuit. In
an attempt to make the project as
simple as possible 1 icoked at the
parallel loaded Motorola PLL chips.
| reasoned that if | could make
one of thase fit the task then the
need for a microcontroller or other
method of serially loading the data
could be avoided.

One spreadsheet later and | had
confirmed that for every band there
was a crystal available off the shelf
that could be pressed into service.
My first attempt was on 40 m were
| enjoyed immediate success. My
second attempt was on 20 m and
again | enjoyed immediate success.
Having satisfied myself that the
approach was valid | built a third
transmitter which | will describe in
detail below. Should you wish to
replicate this | still have, at the time
of writing, some commercially made
PCBs, semiconductors and passive
components left over.
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Audio tones representing WSPR message
From PC or my Audio Toner Generator Project

Approx. 1500Hz

RF Amplifier
and LPF

—  Aerial

PLLbased  [14-1059 MHz NE602
Frequency ——— |Balanced Modulator| —»
Reference Double

i Side

! Band

! signal

Féws 1: Ovelall-bl_ock diagmm:. '

Circuit Overview

Figure 1 shows a block diagram of
the overall approach | used. A PLL

and a microcontroller programmed
to generate the audio tones at the
required timing. | call this a WSPR

Is conventional. | wrote a spreadsh%et
to firstly calculate the oscillator
components. From this | calculated

synthesiser and WSPR audio tones tone generator. The double sideband the likely voltage sensitivity of the :
are the two inputs to a NE602 used signal then passes to an amplifier and oscillator with the chosen varicap.
as a balanced modulator The audio LPF before reaching the aerial. Finally, with the estimated voltage i
input to the balanced modulator could sensitivity | was able to calculate the
come from your PC's soundcard. PLL Based Local Oscillator loop filter values and to verify there'
However, | am using a GPS engine Referring to Figure 2, the PLL circuitry ~ was a suitable phase margin, ’
Figure 2: PLL Based Local Oscillator. ‘
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Figure 3: Balanced Modulator.

Judicious selection of the crystal
and reference divider value allowed the
phase detector to run at 112 kHz. This
is far higher than usually encountered.
Since this is a fixed frequency PLL
any step size considerations do not
apply. Running the phase detector at
this frequency atlows the loop filter
to reduce the close in noise of the
oscillator. The result appears to be
entirely satisfactory.

While a crystal of 14318.1 kHz is
shown, it must actually oscillate at
14319.34 kHz. it was unknown at the
prototype stage if the crystal could
actually be trimmed to this frequency.
Murphy was elsewhere that day since

it proved to be readily achieved.

The local oscillator is buffered
before feeding the PLL chip. The local
oscillator is also injected into a NE602
mixer (refer Figure 3) via the pin which
is the base of an internal transistor.

NE602 Balanced Modulator
and Buffers

Again, nothing exotic is used and
pretty much straight from the
datasheet. | looked at the chart of the
third-order intercept and decided that
1 would dimension the RF amplifier
chain for an output of around -30
dBm from the NE602. This left me a
comfortable margin to adjust the level

MY
K

up or down as needed while keeping a
low tevel of intermodulation products.

PTT and Lock Detect
The PTT enables the transmitter
by pulling the PTT pin to ground. A

Figume 4: Lock Defel.

lock detect circuit only allows the
small mosfet to be activated to pass
current in the event the PLL is still in
a locked condition. The lock detect
output from the PLL chip was used
and the circuit ensures the PTT
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at 14 MHz. However, my experience
with MMICs is that unless you
stay 20 dB or more below the third
order intercept point the linearity
suffers regardless of the specified
compression point. This works out
to be +9 dBm for the BGAG16.

The RF amplifier chain is shown
in Figure 5.

Referring to Solid State Design
a simple pre-final stage with an
emitter resistor of 4.7 ohms would
satisfy the requirements. | biased
this stage for 50 mA to ensure |
had some flexibility for more drive
in the event the final stage was not
delivering 17 dB of gain.

Construction and Alignment

Construction is straightforward

especially after building several

prototypes and ordering commercial
boards. 1 have relied on surface mount
components for the following reasons:

1. A smaller board costs less and
the board is the single most
expensive item,

2. The MMICs and op-amp are only
available as a surface mount
part, and

3. Personal preference.

For those that prefer thru-hole parts

please contact me and if there is

sufficient interest | will look at sourcing

a commercial thru-hole board.

The suggested order for
assembly on the commercial board
is:

1. MMICs, since these are the
smallest,

2. 100 nF capacitors, a handy
reference point to the parts
around them,

3. remaining 1206 parts except the
1 nF capacitor in the loop filter
marked as 1n",

4. transistors and ICs, and finally

5. Thru-hole parts.

6. Heatsinks on regulator and final
transistor.

The filter inductors are 12 turnson a
T50-2 toroid.

I went to some effort to get the
silkscreen on the bottom layer easy
to follow. In the event it is unclear
) strived to put the leading digit

closest to the corresponding pad of
the component.

Once all parts are soldered and
visual checks complete apply power
with a dummy load connected. Led1
should be lit indicating power is
applied. Adjust I3, the local oscillator
inductor, and confirm Led2 turns on
and off. Adjust I3 until Led2 is unlit.

With a frequency counter
attached to Test point 1 adjust
the variable capacitor until the
frequency at test point 1 is 14095.6
kHz. Led2 should still be uniit and
if necessary tweak {3 until it is unlit.
When the frequency at test point 1
is 14095.6 kiHz and Led2 is unlit you
can move to the next step. If this
cannot be achieved then some fault
finding is needed.

With a voltmeter attached to test
point 2 adjust I3 until the voltmeter
reads approximately 5V.

At this point fit the 1n capacitor
marked 1n* on the silkscreen. The
reason for this cautious approach
is that despite all the maths to the
contrary, sometimes the loop fails to
lock with the capacitor marked 1n*
fitted. | haven't got the bottom of
this despite hours of mathematics. |
am still struggling with this and any
advice would be appreciated. With the
capacitor marked 1n* excluded there
should be no issues. If the loop fails
to lock and you have an oscilloscope
you should see a substantial before
and after difference in the voltages at
test point 2. Remove this capacitor if
you have trouble or simply leave it out
to begin with.

Attach an oscilloscope or RF
probe to Test Point 3 and adjust
the trimpot VR1 for minimum
reading. This is the point of greatest
carrier suppression. This is not as
straightforward as it sounds. | found
leakage of the local oscillator signal
confuses the readings and some
shielding should improve matters.

With an oscilloscope preferably,
or power meter if not, put a jumper
across the PTT pins and apply a
1.5 kHz signal to connector P5.

You should see a classic two-tone
waveform on the oscilloscope. Adjust
the audio leve! until you have 20 V

peak to peak across the dummy
load. There should be no evidence of
distortion such as flat topping. If there
is then you will either have to reduce
the audio tevel or find the fault. You
should be able to achieve 20V pp
across the dummy load, or 1 W pep.
If you get stuck then |
suggest joining the google group
“wsprbuilders” so | can help you
out and others may learn from the
solution.

Results

I ran an earlier prototype for 24
hours with an output of 500 mW
pep. The 125 mW in the upper
sideband was heard in several
European countries, the US, Japan
and the east coast of VK and ZL in
that period. Drift was not an issue
despite the 15 degree ambient
temperature range and the unit
operating in a box with no lid.

What's next
The present circuit, with some
alternative components in the
oscillator and loop filter, should
work on all WSPR allocations from
160 m to 15 m. For 12 m and higher
some changes are needed mostly in
the form of a prescaler in the PLL.
At this time | still have a couple
of boards and all the parts needed.
Once these have gone there will
only be short form kits avallable
which will probably include
everything except the resistors and
capacitors. | can happily organise

" a short form kit for thru-hole

construction with a commercial
board if there is sufficient interest.
| also still have a few of the WSPR
audio tone generators and GPS
units left.

I'm happy to help so please
contact me for further details as
needed.

References / Links

Solid State Design for the Radio
Amateur by Wes Hayward and Doug
DeMaw.

htips://groups.googie.com/
forum/#iforum/wsprbuilders
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John Moyle Memorial Field Day 2017

Denis Johnstone VK4AE

24 Hour Portable Operation - Multiple Operator

Six Hour Portable Operation - Multiple Operator

Comments on John Moyle
Memorial National Field Day 2017

This year’s entries came from every Australian call area
(except VKO) with several from New Zealand. The total
number of eligible fogs submitted was 160. This was a
slight increase (3.8%) from the 154 logs received last
year.

Well done to all who took part and took the effort to
submit a log. This year there was only one YL or XYL
that entered a log. More were listed as taking part with a
club station.

| have included in the results, all of the logs that |
received and if any are missing, they are compietely lost.
I can only offer my apologies to anyone so affected. If
your log is missing, it did not get it to me, for it looks like
the WIA Mail forwarding system was for a time blocked
or delayed all e-mails sent via that path. Some logs were
resubmitted and those are all included.

Based upon submitted logs, there were some 15,802
contacts, (a 10.8% decrease from 2016) accumulating
some 54,494 points claimed, (a 23.8% decrease from
2016). This was successful contesting for an Australian

(cafisign Operstors Mode Band Costacts Scoro locator  Piace/ Gerl | [ CaiiSign Operstors Mode Band Contacts Scom localos  Place/  Cest. |
Award Award

VK3WVG Mttt Al Al 186 1278 QF22AL 1/ [ VICBY Muld AN Al 165 382 QF48MM 1/ 23
VKIER Muli Pnone A 752 6860 QF22DM 1/* 2 VKAGYM Muli Al HF 78 170 QGEKT 1/~ 24
VKOWG My Phone Al 408 2886 OF4RR 2/ 3
VKICMZ Muli  Phone Al 323 1270 QF22DX 3/ 4 VK2CLA Mull Phone A0 133 403 QGSONK 1/ 25
VKSARC Multi  Phone Al 157 919 PFe4GO 4/ 5 VKZLE  Mull  Phome AN 142 318  OFS56X 2/ 26
VKGNC Muli  Phoae Al 237 698 OF88BH S5/ 6 VKIBSP Muli  Phone AN 41 136 QFr2IMGQ 3/ 27
VKGAHR Muli Phone Al 193 640 OFS7DU 6/ T VK2EWC Ml Phone A 60 130 QF3MA 4/ 28
VKGAAN Muli  Phone A% 174 551 OFB8AH 7/ B VKGVP  Muti  Phone AW 15 64  OFF7W 5/ 29
VKSLZ Mu  Phons Al 134 SI7  PFOSHS 8/ 9
VKAWIT Ml Phose Al 66 154  OG3SEX O/ 10 VKSSR Muli Phone VHF 22 519 QFG266 1/ 30
VK4CHB Muti  fProme AU 68 146 OGGHR 10/ 11

VK2SF  Mull  Phone HF 99 198 OQFS5F0 1/ 3%
VK3KO Muli  Phone VHF 250 3424 QFIZVG 1/ 12 (VK4BRC Mukl  Phone HF 85 170 QG5XH 2/ 32 |

: ' 7 Cerlificate Awarded

VK4QD  Multi Phone - HF 684 1,368 QGG2AV 1/ 13 * - President’s Cup
VK4Z Mutti Phone HF 577 1,150 0G62LS 2/ AL ’” Participation Certificate
VKIWID Mult  Phono HF 444 888 QGSUB 3/ 15
VKSKDK Mull  Phone HF 217 434 QFA4WO 4/ 16
WO W Prons FF 195 30 GFatW0 5 = 24 Hour Portable Operation -~ Single Operator \
WEDA  Mul P HE 133 252 PHTM 6/ 1B ColSin  Gpemtors Mode  Bund Costcts Scomw  Lecate  Pace/ - ot
VNGKO  Mulb Phone HF 64 128  OF86AB 8/ 20
| VKGAR  Mull  Phone WF 33 68 PFSKC 10/ 22 | .

VK2FAAD Single Phone A0 155 1635 QF6SRU 1/ 35
VKIND  Single Phone Al 40 654 QF210L 2/ 36
VK20J  Single Phone VHF 177 2,669 QF6SFL 1/ 37
VKSTE  Single Phone VHF 105 906 PF34GO 2/ 38
VK6FBJW Single  Phone VHF 38 121 OF87AV 3/ 39
VK6MM  Single Phone VHF 6 42 QF7TIVK 4l 40
VI2RR  Single Phone HF 726 1,436 QFS8AL 1/° 41
VK2BBQ Single Phone HF 248 496 - OFASQT 2/ 42
VKVTK  Single  Phose HF 484 OF210 3 43
VK2HBG  Single  Phone HF 458  QFSSFG 40 4
V2SS  Single  Phose HF 300 QF46V0 5" 45

VK7JGD  Single  Phore HF
VK6XL  Single  Phone HF
VKSFFAU Single  Phone HF
\_GIWJGVK2 Single  Phone HF

” Certificate Awarded
~ Participation Certificate

180  QE36PW 6/ 46
148 GFTTXB 7/ 47
114 PFOGNH B/ 48
4  Qfsest 94 49 |

s|al2|8|z3 (8|8

field day contest resulting from 160 logs being received.
More than 1,189 Australian individual call signs were
logged during the contest.
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Six Hour Portahle Operation ~ Single Operator Home Station -~ 24 Hour (Part 1) |
(CallSign  Operstors Mude Band Contacls Scors locstor  Award et | [ CalSign Operators Modo Band Contacts Scom  Locstor  Award  Gert |
A3NZ  Single Al HWF 93 194 REGSXL 1/ 50 VKARL Home A Al 27 128 QGEIMH 1/ 79
VIGYE Single Al HF 68 144 QF2INW 2/  §1 VKBFC Home AR Al 23 37  QF33W 2 ;
VKIXC! Single Al HF 44 84  QROSTT 4r 52 !
VK5(Z Single Al HWF 30 78  PRISHA 4/ 83 VKAGC Home AN VHF 98 590 QGGIMD 17 80
VKIAT Single Phone Al 31 352 OF44FB 1/ 54 VKAUW Home A0 HF 305 499 QFSF 1/ &1
VK6PCB Single Phone Al 28 106 OGSTUP 2/ S5 VKASC MHome A1 WF 127 226 (QGB20F 2
VK2AWJ Single Phone Al 18 38 QFIATN 3/ 56
VK?PC  Single FPhone Al 6 12 QBIRX 4F 87 VK2ACD Home Phone All 286 604 QGSOGU 1/~ 8
VK3AY  Home Phone Al 181 531  QF22PL 2/ 83
VKSZY  Single Phone VWF 44 466  RESBXL 1/ S8 VKSDT Home Phone AN 146 300 PROSIK 3 :
VK3SG Single Phone WHF 43 332 QF20L 27 9 VK2WJ) Home Phone Al 67 259  QGEITD 4
VKSKK  Single Phone VHF 35 307 PF34AW 3/ 60 VKSBAR HMome Phone All 68 195 PFOHX 5
VKSFANA Single Phone WHF 25 205 PFBSVR 4/ 61 VKLY Home Phone Al 186 185 QRIVL 6
VKSFBAA Single Phone WHF 20 180 PFISIC §/ 62 VKGZIC Home Phone Al 64 148 OF78VC 7
VIGWF  Single Phone VHF 10 130 QF2IIG 6/ 63 VKGZMS Home Phone All 48 119 OF78WC 8
VKEKCH Single  Phone VHF 4 88  OF86AB 7/ 64 VKIPZ Home Phone Al 37 117 QF22ND 9 :
VKAAZ  Slngle  Phone VHF § 23 QG62NB 8/ 65 VKIFRAB Home Phone Al 58 110 QF2F  10/8 8§
VKGFMTG Home Phone Al 31 63  OF78W 11/8 85
VKSPAS Single Phone HF 241 482 PFS4KW 1/ 66 VKSNAQ Home Phone Al 19 62  PRSSEU 12 ,
VKSAFZ Single Phone HF 95 190 PFISIL 2/ 67 VK2FAHO Home Phone Al 26 60  QGEOLG 134 8
VKOFRKO Single Phone HF 85 170 QF67A8 3/ 68 VKASE Home Phone Al 8 13 OFSelH 4 <
VKSMIM Single Phone HF 77  15¢ PFISIC 4/ 69
VKSMH Single Phone HF 68 138 PF4P 5/ 70 VKIMY Home Phone VHF 213 865 QF2PD 1/ 87,
VKPLID Single Phome WF 54 108  QEI8HU 6/ 71 VK3DIP Home Prone VHF 73 657 QF1ISI 2 2
VKOFMYL Single Phone WF 3 72 OFS6LF 7/ 72 VK2BBR Mome Phone VHF 10D 520  QGG1QE 3 i
VKSKX  Single Phone HF 31 62  QRFOSER B8/ 73 VK2WDD Home Phone VHF 93 453 QGE10E 4 :
VK7FREU Single Phone HF 25 50 QE37TRX 9/ 74 VK3CG Home Phone WHF 97 438 QF220F § i
VKSYX Single Phome HE 15 30  PFO4GW 10/ 75 VKEZKO Home Phone WHF 93 271 OF86MA 6
VKTTW Single Phone HF 14 20 GQES7TRX W/ 76 VKSLA Home Phane VHF 14 184 QFO5GQ 7 :
VKOVKL Single Pnone HF 2 4 OH29UN 12/ 77 VKIKRD Home Phone VHF 35 118 QF22KM 8 .
ZL2GVA  Slngle  Phone HF 2 4 REGBXM 12/* 78 VK3FIX Home Phone VHF 24 113 QFIPW ¢ :
P Certificate Awarded | VKIFCEK Homs Phone VHF 18 67  QF22NC 1048 88!
7 Participation Certificate /~ Cortificate Awarded .
/  Periicipation Certificats !
Unfortunately, the number of Club Stations who took In the higher UHF and Microwave bands there was -
part in the contest and then not submitting a log as a big decrease in activity; since it obviously follows a
an entry Is still a disappointment. Barely 45% of club weather cycle, rather than the solar cycle? The weather,
stations that have participated in recent contests, in VK/3/7 was reasonable but with windy conditions, '
though many were logged as active in the contest, while in VK2/4 they had very heavy rain, so there '
have bothered to submit a log. Some multiple operator was decreased portable activity. Activity overall was
stations did get very blg scores and this simply reflects somewhat decreased as many fewer portable stations |
the great and varied planning and implementation efforts were out in the field.
required to assemble and operate a multi operator The scoring in the VHF range was about the same
station. compared to last year. The scoring as a ratio of contacts
Activity was carried out on all bands permitted per station was the same as for 2016. The absence of

under the rules. There was a decrease in activity on HF,
and there was less activity on the all HF frequencies as
would be expected by the decreasing sunspot cycle.
This sunspot cycle is decreasing rapidly to a minimum at
the moment and conditions on some bands did appear
to change in line with the decrease. The other lower
bands seemed to be only marginally affected by the
QRM.
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many club stations, because of the miserable weather

in some parts of VK certainly reduced activity, with most ||
]

stations making such comments.

The other major change noticed this year was the
decrease 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




Home Station ~ 24 Hour (Part 2) Home Station - 6 Hour

(CallSign  Operstors Mode Band Contects Score Locater Award Cet | [ CaSkn Operators Modo Band Cotscls Score loostor  Award  Cert, |
VK3SM  Home Phone KF 375 344  QF22NI ¥/ 89 VKIMEG Home Al HF 12 27 QF2266 1/ 96
VK2GN  Home Phone HF 260 407  QFS56HF 27 %0

VKIMT Home Phone HF 205 298  QF44NM 3/ a1 VK4ADC Home Pheme Al 144 352 QG626 17 97
VK2FDJB Home Phone HF 108 181  QG40WM 4/% 92 VK2TTL Home Phone Al 85 148  QGEONA 2

VK2ZCM Home Phone HF 102 168 QréBIN § VI3KTO Home  Phone Al 43 86 ar2IWv 3

VK3TNL. Home Phone HF 79 134  QF31AL 6 WK4AA  Home  Phome Al 24 3 qace2ML 4

VK2ZMT Home Phone HF 80 130 QOFS7VA 7 VK3FMPW Home Phone Al 6 12 QF22PE S8 98
VK2MTM Home Phong HF 65 105 QF46BC 8/8 a3

VKIMTM Home Phone HF 61 100 QF4400 9 VK3CWF Home  Phone VHF 23 104 QF22KE 17 99
VK4FNQT Home Phone HF 58 97 QH30IR 10/8 94 VKIAXH Home Phane VHF 18 54 QFizwi

VKANDX Home  Phone HF 67 97 QGE2NM 10

VK3ASU Home Phone HF 51 97 QF22kD 12 WK2PR  Home Phone KF 237 336 QF55J8 1~ 100
VK2KS Home Phone HF 47 87 Qr554C 12 VK2ND Home Phone HF 226 323  QFSSMB 2/ 101
VK5JGM Home  Phome HF 43 72 PFOSHE 14 VK2IE Home Phong HF 145 197  QFS5MW 3

VKGVAX Home  Phone HF 43 n OF77vQa 15 VK4PDX Home  Phone HF 51 85 QG62NH 4

VKIHW  Home Phone HF 41 67 QF44MM 16 VK7VH  Home  Phore HF 51 69 QE37?PD 5

VKSDC  Home  Phone HF 37 55 PFO5KW 17 VIGNP  Home Phone HF 30 50 QFS6MA 6

VK7DW Home Phone HF 33 55 QE3BND 17 VK2V0L. Home Phore HF 29 46 QF56ND 7

VK4PQ Home Phone HF 23 4 QH30P 19 VK&RO Home Phona HF 2§ 43 QGS6DC 8

VK4OE Home Phone HF 23 42 QGs2ML 20 VK2SVWN Home Phone HF 23 35 QFSE6NH 9

VK4HE  Home  Phone HF 23 7 Q6620 21 VK2KOP Home  Phone HF 25 35 QFSSKW 9

VKSDP Home  Phone MF 20 a3 PFRSIE 22 VKSLOL Home Phone HF 15 21 PFOAGW 11

VK6WK Home  Phone HF 17 31 OFasCd 23 VK6MAB Home  Phone HF 10 20 OF78XB 12

VK3ZB Home Phone HF 16 30 QFIHT 24 VK2XC Home Phene HF 11 14 QFS5IM 13

VK2JCC Home Phone HF 20 25 QF56MG 25 VKSFAJH Home  Phore HF 7 " PFBGXT 14/ 102
| VK4FPDG Home  Phone KF 14 24  QGB4EC 26/6 95 ) VK4PLY  Home  Phone HF § 9 QG62PK 15

’» Cortificats Awarded VK2ZZ Home  Phane HF 4 8 QF56PN 16

/  Paticipation Certificate | VK4PB  Home Phone HF 3 [} aGe2PK 17 )

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 decrease in Portable stations in
most areas with only VK7 showing an increase. Home
Station logs were increased from last year in most call
areas with the exception of VK3, VK6, & VK7,

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
Certificate for encouragement.

There were seventeen Foundation Licensed
operators who submitted a log (five from VK2, three from
VK83, two from VK4, four from VK5 two from VK6 and
one 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

I Certificate Awarded
/" Participstion Certificate

submitted by foundation operators were awarded a
participation certificate. Logs from club stations did aiso
show that a few ‘F’ Calls also took part as part of the
club station effort, well done.

This year, the rules again stated that EXCEL is the
preferred submission format. A sample linked EXCEL
logging report was prepared and was available on the
WIA Contest website. (Contact me at vkdae@wia.org.au
if you would like a copy of my linked spreadsheet in
EXCEL for next year.) Other suitable file submission
formats are WORD, or LogToSubmit.txt output file from
VKCL (VK Contest Log).

PDF format is not acceptable, nor are JPG and
TIFF or any other image type, as though a picture might
be worth a 1,000 words to you or t, an image file of your
log contains no more information readable by a computer
than a picture of a flower, thus the file is unreadable and
unusable for the contest. Hence the contest manager
has to manually enter your file into the database. This is
particularly unpalatable when an image is sent of the file
that can be used and the operator declines after repeated
requests to send that file without any sensible reason.
Sure, a copy of the signed front page of the log is perfectly
acceptable but the rest of the log has to be electronically
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Band S/UHF VHF HF

Points Contacts Points Contacts Points Contacts
47GHz 86 (0) 8(0)
24 GHz 238 (2,179) 28(97)
10 GHz 577 (2,644) 66 (148)
57GHz | 380(2,155) 45 (101)
34GHz | 427(2,528) 53 (140)
24GHz | 677(2438) 107 (132)
23¢cm 1,885 (4,737) 221 (423)
70 cm 7,671 (8,120) 894 (770) ,
2m 14,560 (13,453) | 1,650 (1,379) !
ém 5,572 {6,796) 681 (692)
10m 30 (49) 17 (28)
15m 90 (717) 44 (359)
20m 2,538(3,373) 1,287 (1,597) |
40m 16,044 (18,135) | 8,807 (9,735)
80m 3,639 (4,106) 1,953 (2,184)
160 m 80 (96) 41 (58) f
Total 11,941 (24,801) | 1,422(1,811) | 20,132(20,249) | 2,331 (2,071) 22,421 (26,461) | 12,149 (13,959)

Table should be read — 2017 results in bold (with (2016 results) in brackets)

readable.

The majority of other logs
submitted in an electronic form this
year, were usually fully readable, but
a few stations had to resubmit their

an e-mail, for the data can then be
most easily extracted and used for
checking purposes.

A note for all HF Stations; - All
HF contacts are valld HF scoring

log in an acceptable format. | thank contacts, whether they are from

them for their speedy cooperation. VK ZL or P2 stations or stations
There were still only 95% of logs from overseas.

submitted electronically this year, Overseas stations cannot

similar to last year. This has been submit a log to the contest, but can

due largely to the excellent work exchange numbers with stations

by Mike Subocz (VK3AVV) and his participating in the Field Day

worthy program VKCL (VK Contest Contest. They are to be scored as a

Log). Those that submitted a log Portable station contact.

:18 the VKCL export format w?re Comments Re garding this
usual very easy to work with.

Those that simply forwarded the Year's Contest

text output file of VKCL were also 1. The comparative difference in

rather simpler to work with than any score and scoring between HF

form of posted paper log or a log and VHF/UHF contacts

completed by hand.

Paper logs may continue to be
used. A small log from an individual
operator is, and will remain,
completely acceptable. Large paper
logs require a very considerable )
manual work on the part the contest
manager to input the data into the
contest database and hence are
not pemitted. It is so much better
to forward the computer files used
to print the paper log, as part of
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In fact, within the John Moyle
Contest, the rules allow for some
60 possible alternative categories
as shown below. 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 an overall winner in this |
contest, as scores from any i
category, especially between |
different bands and different modes
are not directly comparable. Only
scores within the same category

are correctly comparable. To reduce
the number of certificates awardii

to Home Stations — the contest isla
Field Day after all — only 1 certifi ;
for every 10 logs received in each
category will be awarded again tHis
year. :
The award of the Presidents
Cup is a further parallel contest. l is
awarded to the highest score from a
Club Station, affiliated with the A,
in any category. This year it was
awarded to VK3ER.

2. The number of logs submitte!
to the contest is down comparod
with previous years l
The number of logs entered in -
this year’s contest is significantly
decreased compared to the last few
years of the contest. The number
individual stations taking partin '
the contest and the number of thilr
contacts seems about the same
for last few years, it is just that

number of logs submitted in 2017
was well down compared to 2018 8

te




Call Area Portable Home Total Comparison between 2017 and
24hr | 6hr | Tot | 24hr | 6hr | Tot | Tot | Tot Eartier Years
VK1 0 1 3 3 0 3 4 6 [ Year | Logs | Contacts | Points )
Vi 10 8 21 17 11 21 46 42 2017 |159 15,902 54'494
VK3 7 5 15 14 5 17 31 32 2016 154 17,836 71,511
VK4 ) 3 13 7 6 11 21 24 2015 | 184 | 21,405 |73,796
VKS 8 12 15 7 2 6 29 21 2014 [ 179 | 23,799 |74,172
VKé 7 4 10 6 1 10 18 20 2013 | 111 | 18,047 |61,213
VK7 1 4 1 1 1 4 7 S 2012 | 140 | 22,173 |88,270
VK8 1 0 2 0 0 0 1 2 2011 129 20,857 71,736
VKo 0 1 0 o 0 0 1 0 2010 | 122 | 23573 | 80,087
P2 0 0 0 0 0 0 0 0 2009 | 124 [ 20773 |71,041
2L 0 2 2 d 0 0 2 2 2008 | 104 | 17,258 | 98,940
Tot 39 40 82 66 26 72 160 | 154 2007 | 76 12535 | 64,028
L 2017 2017 | 2016 | 2017 | 2017 | 2016 | 2017 | 2016 ) 2006 78 10,865 61,387
2005 67 8,423 44,080
[ 2004 | 66 8,602 49,855 |
Table of Existing categories
[ Operators Modes Bands )
Time - was significantly higher than in the
Multi 24 Phone cw Digital All HF VHF | Al recent past. A good sign!
Multi 6 Phone Ccw Digitﬂl All HF VHF All While CwW is no |Ongef a
Single |24 [Phone | cW | Digitat | At | HF | wHF | A precondition for abtaining an
Single 6 Phone | CW | Digital | All HF VHF | Al Amateur licencs, it is a skill that
Home 24 Phone cw Digital All HF VHF | All is still widely distributed among
| Home 6 Phone CW Digital All HF VHF | Al | existing operators and a skilt
that should be nurtured among
the newer licence holders as
and this reversed the trend seen In 2013, a total of 111 logs were

over the last 10 years where the
number of stations has continued
to steadily rise. This drop was
raversed by the introduction of

the 10 Contact rule but has not
continued and the rule will be used
again for next year. The additional
logs increased the percentage of
verified contacts during the contest,
making the contest manager’s task
of checking the logs just a little bit
easter.

In 2017, a total of 160 logs were
submitted from 79 portable stations
and 81 home stations.

In 2016, a total of 154 logs were
submitted from 82 portable stations
and 72 home stations.

In 2015, a total of 184 logs were
submitted from 94 portable stations
and 80 home stations.

In 2014, a total of 179 logs were
submitted from 88 portable stations
and 91 home stations.

submitted from 67 portable stations
and 44 home stations.

In 2012, a totat of 140 logs were
submitted from 77 portable stations
and 63 home stations.

In 2011, a total of 129 logs were
submitted from 83 portable stations
and 46 home stations.

In 2010, a total of 122 logs were
submitted from 73 portable stations
and 49 home stations.

In 2009, a total of 124 logs were
submitted from 63 portable stations
and 61 home stations.

In 2008, a total of 104 [ogs were
submitted from 59 portable stations
and 45 home stations.

In 2007, a total of 76 logs were
submitted from 48 portable stations
and 18 home stations.

3. The issue of scoring for CW
contacts.

The number of All Mode contacts

communication is still possible
under very trying conditions.

The rules were adjusted in the
past to allow doubting 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 felt that hand generated
code that is decoded by ear only
should 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 prefened
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.
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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.

4. 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.

5. Club Stations

Club Stations were well operated
and made some very big sceres as
a result of their combined efforts.
Well donel Many stations had ‘F
calls involved their effort. One club
reported that their second youngest
member {aged 9) operated one
band for the whole 24 hours and
reported that he did not imagine you
could have so much fun.

The absence of a more than 34
club Stations (54%) was noted for
this year. Many of the missing clubs
had their club call sign used during
the contest and probably would
have achieved significant scores.
However, the ¢lubs involved chose
not take the time to submit their
log. This is a sad reflection upon the
efforts made by some, not being
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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.

On one occasion in the past,
Muiti-operator Home Stations
were permitted, but there were so
many complaints made by others
about the very predatory and
aggressive operating practices of
these stations. in addition, there
was the very obvious advantage
of permanent antennas and mains
power and hence this practice is no
longer allowed.

A Home station is only permitted
to have a single operator. Of
course, 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 Multi-station contests during
the year, so it is not felt to be in
the spirit of the JMMFD contest
o have club stations with Multi-
operators and muitiple High Power
transmitters dominating the contest
in a Home Station contest.

6. Low Power Contest

The suggestion was again made by
a fow 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 this proposed section.
There were only 2 logs entered
indicating that all of their operation

was on low power. They are ;
acknowledged on their certificate. !
is still thought not to be necessary
to create another category just ye1
{see above) but if interest grows
it may soon require a rule change. l
It is interesting to note, the
scores produced by some of the !
Foundation licences that submittex
alog, does indicate that plenty
of contacts were made on the
restricted lower power permitted by
their LCD.

7. 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. Bui
changes to force the majority to 51
follow what suits a small minority is
definitely not a good idea. j
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/johnmoylel;
which already contains my contact
information and please feel free toI
contact me with your submission for
further consideration.

Well done to all of those stations
that participated in the contest an
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 (ed'tor@wra.
org.au) anything else you have fo
later use for the magazine.

Denis Johnstone VK4AE
Contest Manager, JMMFD 2017
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For me personally the stand
out contact on Saturday was with
Mike VK2FLR in central Sydney on
144.20. | had thought that the Blue
Mountains would never let me get a
signal into Sydney but Mike proved
me wrong. Not long after that we
started to hear Steve VK2ZT on
144.200 and ended up with a 5x2
exchange. Mike made a return a
while later and we were able to do
a very scratchy 432 contact so my
already radiant grin was an extra bit
brighter.

Not to be out done, a few
minutes later Brian VIKSBC rade
contact with Mike VK2FLR on
144.190 CW to stretch out the
distance to 1146 km: great work
Brian.
In closing, my thanks go out
to the people who maintain and
upgrade VHF/UHF beacons; you are
our unsung heroes and those in the
hobby who are willing to share their
insights into it.”

3.4 GHz New Zealand to
Australia

No it hasn't happened yet but could
very well be a different story next
season! Stephen Hayman ZL1TPH
has recently shifted to the Northern
part of the New Zealand and
reports:

“I thought | would share my
intentions for the 2007/2018 season
operating on 3.4 GHz from Cape
Reinga at the very top of New
Zealand. Last year’s Tropo season
was dismal; hopefully this will be a
one off!l We have had years like this
before and the next year is back to
normal,

The path from Cape Reinga to
VK4 Brisbane is around 2000 odd
km. Previously from Orewa (2.4
GHz) the distance was around 2300
km and so I'm thinking 300 km less
will be an advantage on 3.4 GHz. |
plan to operate from Cape Reinga
on 144.100 MHz running 100 watts
with an IC-9100. When signals are
good | will QSY to 3398.100 MHz.
Output power on 9 cm will be 20
watts into a 1 metre dish, the same
dish used to work VK on 2.4 GHz

previously. My system is powered
with a 1000 Honda generator and
associated switch mode power
supply. | will use a CW keyer initially
and can run JT6S modes if required.
Taking in path loss calculations
along with added dish gain on 9 cm,
9 cm will stilt be down on 2.4 GHz
but not by much.

To this point of time, nobody has
attempted this crossing so I'd like
tol All it requires is a good opening
with a loud signal on 144 and the
CW keyer will be up and running

on 3.4 GHzl I'lf be watching the
charts from the 1st of September
and normeally open to VK from 1st
October on-wards”.

Digital Antenna Rotator
Controllers Part Three

This month we will have a look

at position sensors and some
mechanical considerations when
setting up a Digital antenna
controller, whether that be for
terrestrial or EME use. | have tried
to cover as many as possible types
of sensors available, most of which
can be interfaced with the K3NG,
VKSDJ, etc. type controllers.

The simplest form of position
sensor is a linear potentiometer that
produces an analogue voltage that
can be interpreted by the controller.
This scheme has been used for
years in normal Ham type rotators
and is OKif you only need 2 - §
degree position accuracy. A large
wire-wound pot is the best choice
to get down to a few degrees of
resolution; carbon pots are less
desirable and will wear out in your
favourite direction. The biggest
challenge is that conventional pots
only cover 300 degrees so you need
to introduce some gearing to cover
360 degrees. For elevation this is
no issue of course. You could use
a multi-turn pot but unless you are
lucky enough to get a large format
type the resolution tends-to be a bit
“grainy” and there is usually some
inherent backlash in the driving
screw.

The next step is some sort of
rotary enceder. In early days, a

slotted or printed disk was used
with a LED/photo diode to create
a rotary sensor. Now there are
quite a few off the sheif types
with resolutions down to less
than 1 degree. Most are photo
electric devices with a standard
6.4 mm (1/4") shaft much like a
potentiometer. These are usually
incremental encoders with two
outputs 80 degrees out of phase
so the direction of rotation can be
determined.

One very good example is
the type commonly used on CNC
machines with 600 puises per
revolution (0.6 degrees) and two
phase output {open NPN collectors).
You will find these on eBay for
around AUD$20, just search for
“600P/R Photoelectric Incremental
Rotary Encoder”. These are the
same sensors mentioned in the SDR
series to tune DDS VFO’s. The only
drawback of these encoders is that
they do not provide actual direction
information, only left/right or up/
down change. Most controllers do
not remember where the sensors
were last so the system needs to
be calibrated “North” and to the
“Horizon” each time the system is
powered up to be absolutely sure
you are still pointing in the right
direction.

A similar scheme to a rotary
encoder is a pulse type encoder.
These are popular in the satellite
industry with screw jacks used for
elevation. There are a set number
of pulses from a cam activated
microswitch; a calibration factor
is used to convert the pulses to
degrees. While a cam gets around
the issue of coupling to a shaft
concentrically the limitation is still
the absolute position. Also the puise
readout is limited by the number
of lobes on the cam and tends not
quite linear at the extremities of the
range to due drive geometry.

That brings us to absolute
rotary encoders that provide actual
position information. There are
several types available; for Amateur
use the HH-10 and HH-12 encoders
are probably the first to look at,
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-G updates

DXCC Multi-band (7)
(&

C Muiti-band (1)
Call Name Mode | Band | Count )
VK5ZK | Gamry Herden cw 17m 138
VKEWX | Wesley Beck W 20m 122
VK5ZK { Garry Herden Bigital | 20m 163
VK30HM | Marc Hillman Digital | 20m 122
VK2RT | Bruce Beresford Digital | 20m 118
VK30HM | Mare Hillman Gpen 20m 197
VK6WX | Wasley Beck Open 20m 199
VKATJF | James Fleming Open 20m 183
VK3MEG | Steven Barr Open 20m 219
VKSBC | Brian Cleland Open 20m 246
VKSZK | Garvy Herden Open 20m 279
VK3AWG | Christopher Bellmont| Open 20m 178
VK2RT | Bruce Beresford Open 20m 135
VK4BRT | Benjamin Beresford | Open 20m 125
VKATJF | James Fleming Phone | 20m 137
VKSBC | Brian Cleland Phone | 20m 208
VK6WX | Wesley Beck Phone | 20m 159
VK30HM | Mare Hillman Phone | 20m 164
VKSZK | Garry Herden Phone | 20m 217
VK3IAWG | Christopher Bellmont| Phone | 20m 131
C Muiti-band (3}
Call Name Mode | Band Count )
VK5ZK Garmry Herden cw 30-20-17m | 406
VK3EW David McAulay Digital | 30-20-15m | 469
VK3sX Bab Rebinson Open | 20-15-10m | 675
VK5DG David Giles Open { 20-15-10m | 375
VK58C Brian Cleland Open | 20-17-15m | 689
VK5ZK Garry Herden Open | 20-17-15m | 713
VK3MEG | Steven Barr Open | 20-15-10m | 525
VK30HM | Marc Hillman Open | 20-15-10m | 459
VK35X Bob Robinson Phone | 20-15-10m | 668
VK58C Brian Cleland Phone | 20-15-10m | 593
VK5ZK Garry Herden Phone | 20-15-10m | 497
VK3MEG | Steven Barr Phone | 20-15-10m | 493 )
C Multi-mode (Phone)
Call Name Count )
VK4TJF James Fleming 152
VK30HM Marc Hillman 222
VI2TTP Peter Pratt 155
VKEWX Wesley Beck 212
VKSZK Garry Herden 264
VK5BC Brian Cleland 284
VK3JLS John Seamons 218
VK3AWG Christopher Belimont { 169
VK4BRT Benjamin Beresford | 115 )

Call Name Mode | Band Count )
14 | VKZCW | Steven Salvia CW | 40-30-20-17-15-12-10m | 1463
22 | VKSZK | Gamry Herden Open | 40-30-20-17-15-12-10m | 1441

L 24 | VK58C | Brian Cleland Open | 40-30-20-17-15-12-16m | 1455

DXCC Multi-mode (CW)

(4 Call Name Count )

221 VK5ZK Garry Herden 249
222 VKSBC Brian Cleland 180
223 VKeWX Wesley Back 180
234 | VKIMEG | StevenBarr 134

| 247 | VK2R John Sharpe 127 )

DXCC Multi-mode (Digital)

(# Cafl Name Count
20 VK3EW David McAulay 275
25 VK30HM Marc Hillman 145
28 VK5ZK Gamy Herden 215
29 VK58C Brian Clgland 198
47 VK3AWG Christopher Bellmont 140
58 VK2RT Bruce Beresford 3
59 VK4BRT Benjamin Beresford 117

| 62 VKSGR Grant Willis 126 )

DXCC Multi-mode (Open)

(4 | can Name Count )

345 | VKATJF | James Fleming 201
363 | VK30HM | Marc Hiltman 240
370 | VK3MEG | Steven Bamr 260
375 | ITTP | Peter Pratt 165
376 | VK6WX | Wesley Beck 246
381 | VK3VT Greg Williams 316
387 | V5K Garry Henden 302
388 | VK5BC | Brian Cleland 299
394 | VK3JLS { John Seamons 225
397 | VK3AWG | Christopher Belimont 222
403 | VK2KDP | Craig Valosin 200
415 | VK3WH Shaun Stoddart 286
421 | VKABRT | Benjamin Beresford 148
431 | VK2RT Bruce Beresford 148

444 | VK5GR Grant Willis 136 )

DXCC Multi-band (5)

(4  Call Name Mode | Band Count )
35 VK7CW | Steven Salvia oW 40-30-20-17-15m | 1115
31 VKSBC | Brian Cleland Open | 20-17-15-12-10m | 1101
32 VK5ZK | Gamry Herden Open | 40-30-20-17-15m | 1090
47  VK3SX | Bob Rabinson Open 40-20-17-15-10m | 929
33 VKSBC | Brian Cleland Phone | 20-17-15-12-10m | 921

52  VK3SX | Bob Roblnson Phore | 40-20-17-15-10m | 09

Marc Hillman VK3OHM/VKSIP
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