
































a week later with a curt note saying the processing time
for my ‘project’ had been 0.8 sec.

Of course, Gordon had the last laugh. In our end-of-
final-year theory examination, we had to estimate the
impedance of a 1/8th-wave ground-plane antenna. The
only tool we knew was FEA. That meant we had to apply
the sine-squared law to estimate current distribution along
the antenna, draw up curves of equal voltage (like equal-
elevation contour markings on a map), and then cross
them with lines showing equal flows of current (iso-clines).
Then we applied Ohm’s Law, dividing voltage by current to
get impedance. Looking back now, | am glad we were not
asked to calculate the impedance of a Yagi-Uda antennal

Nowadays

FEA, also often referred to as Finite Element Method
(FEM), is the basis for many antenna modelling software
packages. But it is not the only method. Over the
recent months, | have scanned the literature on antenna
modelling and | have attended seminars and tutorials
extolling the virtues of various software packages.
Several radio amateurs are using software packages
to model intended antennas. Modelling is a much
cheaper way of getting close to antenna design than
cut-and-try methods. The really adventurous use several
models and compare results before heading off to
acquire materials to build their antennas.

What to consider

If you plan to use antenna modelling software, here are

some matters you need to consider:

¢ Computer requirements:
» hard drive space required for the engine (SSD or
HDD)
* compatibility of the engine with your existing

operating system

space required for the processing (RAM)

how many cores to employ

speed of the CPU

resolution and size of the monitor

e Assumptions about element size vs accuracy of the
result (Ls compared with r)

e Assumptions about field (or ground) definition —
infinite, flat, curved, soil conductivity

¢ Variables that can be manipulated - frequency,
directivity, gain desired, height above ground, shape
and size of antenna elements

* Required output, eg: impedance, gain, Q, bandwidth,
efficiency, a directional pattern, near field, far field,
dangerous voltage gradients

* Time for convergence to a solution
Error rate

* Mathematical skills required to understand what the
engine is doing

* Cost of the software

* Availability of pre-solved examples, eg: dipole, G5RV,
Yagi, Zepp.
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Some antenna modelling software packages |

available

s Computational Electromagnetics (CEM)

* Computer Simulation Technology (CST) -
commercial; owned by Dassault systems

* FElectroMagnetics Professional (EMPro) - commeroial;:

owned by Keysight

* Finite Difference Time Domain (FDTD) - a commercial|

version, XFDTD, is available from REMCON;
OpenEMS is a free version of FDTD
Finite Flements Method (FEM) — a version of FEA
Finite Integration Theory (FIT) — a time domain solver
Generalised Regression (Radiation?) Analysis
Spatial Prediction (Simulation Package?) (GRASP) -
commercial; owned by TICRA - focussed on reflector
antenna designs

* High Frequency Structure Simulation (HFSS) - uses
FEM —- commercial; available from Ansys — you
probably need to attend an Ansys tutorial

* Higher Order Basis Based Integral Equation Solver
(HOBBIES) - commercial; available from Antenna
Software, NJ — good for EMC and EMI issues

¢ Method of Moments (MoM) - used in many antenna
software packages, eg, AToM from MATLAB

* Numerical Electromagnetic Code (NEC)— many
variants are available, eg: ELNEC, EZNEC, NEC2,
4NEC2, NEC4; many are free

* Pseudo-Maximum Likelihood (PML) - a process
modelling language

¢ Radiation Boundary Conditions (RBC)

* Transmission Line Model (TLM) — a time domain
solver

Information sources on antenna modelling
Malor journal authors are Vandenbosch and Vasylchenko
(some in Russian):
https://www.ansys.com/products/electronics/antennas -
this webpage lists many solvers

https://ieeexplore.isee.org/xpi/Recentissue.
Jsp?punumber=8 - the IEEE Antennas webpage, eg,
Standard Test Procedures for Antennas.pdf

https://www.qsl.net/dnec2 - free ANEC2 software

https://gs2.variousnewinfo.com - offers several antenna
modelling packages

https://ac6la.com — offers AutoEZ, a version of EZNEC

https://www.youtube.com/watch?v=xXhfi5JmCP¢ - an
Idiots Guide to Antenna Modelling

ac4m.us/antenna_software.htm! - antenna software for
radio amateurs

https:/ivvww.hamradiosecrets.com/antenna-software.
htmi - antenna software for radio amateurs

https://listoffreeware.com/free-antenna-design-software-
windows - 10 best free software for antenna design
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$%3,0A,04,74,8A,94,10A,19A
10€ ribbon boxad male convctors
mountted on Al ATMmegs 2850 shisld.
Each VPO bas its own shield.

Notes LCD Panel s not powered from Ardulao
due to high bockiight curreat on samae LECD versions
with array LEDS. POWER MUST be appiied before DATA.

Figure 29A: The ATmega 2560 VFO control system circult.




(" Figure 20A VFO A and B processor circuit components

Reference.

Vaiue

Main processor

Asdulno Atmega 2650

Notes,

| NOTE: There are several PCBs associated with the processor.

(" Figure 28A VFO interface 1

Reference. Value Notes.

13,6 100uF 25v Electrolytic

€245 100nF Menofithic

IC1 LM7805

1€2 LM7808

Q1,23 2N2222

/158 10k 5% 0.6W

R24,7,10 100R 5% 0.6W

R3,6.9 1k 5% 0.6W

$k1,4 3 way 5.08mm Screw block terminals

§K2,3 2 way 5.08mm Screw block terminals
| SK§ 4 pin boxed mate PCB IDC header. )

[ Figure 294 LCD tnterface.
Small perf board holding parts and LCD module.

Referance. Value Notes.
LCD display 16x2, 20x4, otc To suit Arduino,
. HD44780U or similar
cé 100nf Monotithic
Hi 3 pin male PCB header LCD power select
R10 100R 5% 0.6W
SK12 2 way 5.08mm Screw block tenminals
SKsB 2x8 pin PCB mount male boxed header.
Suitable strip conector to LCD module.
VR1 10k Contrast
| VR2 2k Back light brightness
(" Figure 28A PLL module A
Reference. Value Notes.
Adafrult Si5351A Clock Generator
| SK108 [ 1x4 pin PC male header on Adafruit module )

(" Figure 298 Atmega 2560 shield V3 or XC4416 or equivatent.

~

Blank holes.
Reference. Value [notes,
LED1 3mm Green LED
RN 100R 5% 0.6W
R12 1k 5% 0.6W
SK3 2 way 5.08mm Screw block terminals
SK5A,6A,10A,11A | 2x4 pin PC mate boxed header.
SK7A 2x6 pin PC male boxed header.
| SK8A,9A 2x8 pin PC male boxed header. )

Table of components for the VFO control system.
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In order to add my code to the open source VFO
program, | had to learn the basics of C programming.
| used some readily available books to figure out the C
language (see REF.7). | do have experience in assembly, |
PIC, and Basic, so it was not that hard to figure out
the basic C commands. However, | do not have much
knowledge of the more complex C, or C++ coding.

So my additions are pretty basic, and to experienced
programmers might seem crude or inefficient. However,
| have managed to make the software work for me.
Anyone wishing to use my version can alter it to suit their |
design. | am sure it can be improved a lot!

One thing I discovered with the original software
was that the pins programmed to provide a logic high,
used to select relays and other modules, went low for a
few milliseconds at a frequency of around 77 Hz. As far
as the relays were concerned, the pulse was too short
to cause a problem. But for logic going to non-relays
{solid state circuitry), it was unacceptable. This was
discovered while probing the logic lines with a CRO.

The Arduino processor software runs in a program
loop. It runs through the code producing the various
functions, then starts again. The rate, or frequency, at
which this happens depends on the length of the code
and how it handles routines. In essence, the processor
was resetting pins when it did not need to. This action
was not evident in the code. | managed to remove all the
output ‘glitches’ by using a lot of individual subroutines
(called “functions”). So, essentially making sure the
program only diverts to subroutines when actually
needed, rather than quiz the command, then try to enact
a result during the main loop. This removed the glitches
and improved the responsiveness of the code, including
performance of the frequency tuning.

| found that trying to do too much in one processor
can cause the tuning to feel sluggish, giving a backlash
feel. My VFO tuning responds very quickly and is as
good as any analogue tuning | have used.

My encoders are the optical type, with very smooth
movement. | do have some low cost mechanical
encoders that will be okay for testing and basic rigs.
However, the optical encoders have a much nicer feel.
My encoders are 120 pulses per revolution. So with a
step size of 10 Hz one revolution causes a frequency
change of 1.2 kHz. And the 100 Hz step, which | use
more often, changes the VFO by 12 kHz per revolution.
So, encoders with 120 pulses per revolution suited me
best.

The ATmega 2560, as well as having a lot more pins,
also has 4k of EEPROM memory compared to the UNO’s
1k

My software has 10 memories accessed by a
memory store and a memory read button. Unfortunately,
| did not have enough front pane! buttons to give me a
memory up/down function. Hence, the memory store
and read is cyclic in one direction. To add an up/down
function will need some more code to reuse one of the































used for digital MS will advise the
operator which is the preferred
hotspot and the required azimuth
heading, based on the gridsquares
of the two stations involved and the
time of day.

Unlike EME, where maximum
antenna gain is king, most
effective Meteor Scatter stations
use relatively small, horizontally
polarised antennas. Less antenna
gain, but wider beamwidths to
capture signals arriving from a
wider arc of headings across the
sky. An 8-to-10 element Yagi is a

common choice for many operators.

Larger antennas typically result in
poorer performance since they miss
returns arriving away from the direct
heading.

Unlike weak-signal EME
echoes, Meteor Scatter returns are
frequently very strong — they are just
of very short duration.

Are all meteor “returns” the
same? What's the difference
bhetween a PING and a
BURN?

The term “return” describes
all types of signal reflected or
refracted back from a meteor trail.

PR

A Undar-densa Ping

As discussed above, they can be
of different strengths, duration,
heading and elevation. There are
two main types which are quite
distinct, both in characteristics and
frequency.

The commonest and vast
majority of returns are termed
“under-dense” and called “pings”.
Pings typically have a short duration
of between 100 ms and 500 ms
{1/10 to 2 second). That's about
the duration of a single syliable in
88B, or perhaps a single letter in
CW. The primary aim of the digital
MS modes is to be able to get a
complete message string through
on a single ping. Pings are generally
the result of ablation of a small
grain-of-sand sized meteor.

Under-dense pings are
characterised by a rapld rise time to
a peak, followed by an exponential
decay back to threshold. Pings are
due to true reflections from a single
‘point’ of ionisation in a meteor trail.
Although the point may move, the
reflection is brief and only from one
point at any instant. As the cloud
of free electrons rapidly disperses
and recombines with their source
molecules, reflection ceases.

Figure 1: Comparison of Pings
: ﬁ and Burns.
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' 5 10
) { Y L. BN N R DR B N N e
i Time (seconds)
|
i B Over-dense Bumn
|
' = 100 saconds or
- more
£ =
. E ﬂﬁ‘“\m_
. 2
2 i
! .
! 5 10 15
b I | { [ o | 1 111 1 1 i ] ] 1 1 i (] 1 | - | ] 1

Time {seconds)

32 Amateur Radio Vol. 88 No. 4 > 2020

. The less common type of
return is termed “hyper” or “over-
dense”, called “burns”. Burns
may continue for anything up to a
minute, and sometimes longer. The
signal strength may be very high
indeed while it lasts. Burns are due
to ablation of larger meteors, but
still small enough to be completely
vaporised.

Burns are characterised by
a rapid initial rise time in signal
strength followed by a slower and
sustained increase. This is followed
by a prolonged plateau period of
“fluttering” intensity, similar in many
regards to aircraft-enhancement
signals, eventually terminating in an
exponential decline to threshold.
Burns are due to a combination
of both reflection and refraction
from multiple points along the same |
ionised meteor trail. ;
The initial ionised trail in a
hyperdense bumn is very intense
and expands cylindrically around
the trail. The free electron density
is, howevey, still sufficiently intense
to reflect and refract signals back
to the ground. The second slow rise
in signal intensity occurs since the
reflecting surface has effectively
become larger.
The flutter during the plateau
phase is due to alternating periods
of addition and cancellation of
signals simultaneously arriving
along different paths - interference.
Pings come from points of
ionisation, burns come from tubes
of ionisation.

| don’t understand how lots
of stations can all work on
the same frequency at the
same time. When the meteor
reflections occur, why don't
all the signals just pile up on
top of each other?
This is the single most important
question to answer.

Itis true that virtually all VK-
ZL VHF Meteor Scatter activity __
occurs on a single spot frequency,
with many stations transmitting
and receiving at exactly the same
times. As with most other modern

























Full Results table:

( SINGLE OP PHONE SINGLE OP CW

Calisign | Points | Callsign | Points | Caltsign | Points | Callsign | Points | Caltsign [ Points
VK7ZMS 1149 VK2DWP ITT) VK7PD 42 VK1CCJ 8 VIGR 408
VKTTW 1058 VK7OM m VK3SG 41 VK3FBAA 8 VK3HJ 162
VKTZBX 1056 VK6TKR 108 VK8JG 41 VKIEET 8 VK2PN 136
VK2EFM 1041 VK3AMW 107 VK3BTV 4 VK3PIA 7 VK3MV 130
VK2MT 985 VK3ASU 104 viKaxIc 39 VK4JSS 7 VK28J 124
VK700 858 VKAKY 108 VKSAYD 39 VKTKWB 6 VIK2KJJ 98
VK7HH 732 VK3ILS 103 VK2PMG 38 VKGFEEE 4 VK2BHO 92
VK7GH 714 VIK7FPCL 100 VK7RE 38 VK3FUR 3 VK2AYD 78
VK7JGD €85 vK2LX 100 VK3VLF 87 VIK4JSW 3 ZLIIF 42
VK4ZD 605 VKEMM 100 VKGAAD a7 VK2CIM 2 VK28JT 42
VKIMA 558 VKeKW 100 VK3Fi 36 VK4QS 18
VK7QP 533 VK3ADW 99 VK7AN 3 SINGLE OP MIXED VK2EAH 14
VK7FB 516 VIK7JU 98 VK7VKT a3 Callsign | Points

VK7KDV 497 VKSMK 86 VK7GS 33 VK5SFA 1086 QRP PHONE

VKTKAS 492 VK3MD 88 VK7DY 33 VKSGR 997 Callsign | Points
VKTHW 422 VK2KHA 86 VK3LRE 32 VKSLY 996 VK3TWO 442
VK3YV 416 VK6AIP 86 VK4FLR 32 VKIS 587 VKEFJLM 362
VKSPAS 398 VK6JP 85 VK6WU at VK7GN 555 VK7BEN 3038
VK7ZIA 350 VieW 84 VK3NCC 31 VK3ANL 461 VKEFMON 289
VK7VH 348 VK3MDH 84 VIK4RJ 31 VK6ZRW 442 VK7FBOC 283
VKTMO 319 VKAALH 81 VKEFMTG 30 VK4SN 402 VKEFWCB 141
VK3AW 807 VKIHMS 80 vK2ZG 29 VK2YW 204 VK30AK 136
VKSDT 304 VKSFBRO 80 VKSXB 29 VK4BZ 265 VK3ZPF 89
VK6DDX 303 VK7ZGK 80 VIK2MK 29 VKSCZ 261 VKBJN 57
VK2FO 287 VKSFAAH 79 VK6FRDM 27 VK6TDF 243 VK3GK 51
VK7DG 285 VK7DW 79 VKAMST 26 VK5IR 240 VK2HW 27
VK6YD 264 VK3MzZ 78 VIK7WH 25 VKEZMS 233 VKSFPAW 22
VK2 261 VK6ZO 77 VK3NRD 24 VKSPL 229 VK7WN 15
VKSST 258 VK6GD 4 VK2ZDB 24 vK3lo 226 VKEFZEB 13
VK3GC 235 VK2FRBG 4 VK6AKR 24 VK7BO 225

VK6BDO 232 VK3CO 75 VK3DAN 22 VK7ZCR 222 QRP CW

VK3LM 219 VK3DAH 72 VK5DP 22 VK3MH 204 Calisign | Points
VKEATB 219 VK6LAP n VK4PQ 22 VK6DW 196 VK3QB 280
VKECSW 212 VK3ER n VKSJGM 2 VKSKTT 193 VK3ve 190
VK6NAD 207 VK3TZE 70 VKSPX 21 VK4BXX 186 VK2IG 108
VK3YE 197 VK3JL 70 VK4ADC 20 VK3MB 168 VK3HN 82
VKSBC 183 VK1DW 70 VKEBBM 20 VKeMK 164 VKGFLAB 16
VK7RM 182 VK2BBQ 70 VKTKW 19 VK4DX 161

VK3JK 179 VK7ZRJ 64 VK3FS 19 VK6WR 158 QRP MIXED

VI2DG 173 VK6FRLR 63 VK3JGP 18 VKEPOP 152 Callsign | Points
VKACD 169 VKTAW 63 VKSAV 16 VKSVT 152 VK210 499
VKELTC 167 VK2STG 61 VK6YA 15 VK3CTM 147 VK7KPC 40
VK7KC 163 VK3JWT 61 VK7BYL 15 VKAQH 131

VK3LF 158 VKSNNN 59 VK6GC 15 VKeTU 128 MULTI-SINGLE
VKTHSE 150 VKENCB 59 VK7TMMT 15 VK3AE 104 Callsign | Points
VIQLDM 149 VK3HGB 58 VK4KG 14 VK7TWR 102 NOENTRY  COVID19
VK3BQ 147 VKSNYD 56 VK5QI 14 VK6QS 91

VK4FY 148 VK2UVP 53 VK3KZM 13 VK1DA 72 MULTI-MULTI
VKILG 142 VK2KDP 52 VK5L$B 13 VK4xXU 67 Callsign | Points
VKEIR 133 VK2XD 50 VK2HRG 12 VK3ZLT 81 NOENTRY  COVID19
VKTKK 133 VK2BAM 49 VK1JB 12 VKSFD

VK6CF 128 VKEWE 48 VK3OHM 1 VK3HY 52 CHECKLOGS
VKSKBJ 124 VK3DY a8 VK1PE 1" VK20LR VKSFSRJ

VK7CL 122 VK3CT ar VKSFBIC 1 VK3ZAP a7

VKTALH 115 VK7DIK 44 VK4DA 1 VK6AB 34

VKeMIL 113 VK6JR 4 VK2DAI 10 2L3RIK 10

vieTiL 113 VK2DEK 43 VK7FTAS 9 VKEST 9
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There is an SD (Secure Digital)
card slot on which to record QSOs
and to use for setting and menu
backup. You have to supply the SD
card, which are sold everywhere
{including country servost).

Size matters

It has a bigger screen than possible
competitors; the same as in the
popular IC-7300, which helps those
with less than perfect vision. The
screen is bright enough for outdoor
use. It has a decent spectrum and
water fall display. The frequency span
of the display can be adjusted from a
few kHz either side of the operating
frequency up to 500 kHz either side
on UHF. No aliasing or internal spurs
were detected in a week’s use.

If you're operating on 7032 and
7090 shows an SSB signal, it might
mean a S28 (summit-to-summit)
opportunity. It is so convenlent to
watch what is happening around
you on the band while working
another station. ’

For Dstar users, it has full
capability.

It has a standard hand-held radio
clip-on battery (BP-272), which can
be charged whenever the transceiver
is connected to a power source. Or,
it can be unclipped and charged in
a standard charger. This is adequate
for several hours of operation,
hence is suitable for most Park
activations, or maybe three typical
SOTA activations. When running
on its own battery, the power level
defauits to 5 W. The external supply
voltage requirement is specified as
13.8 V +/- 15%, and the full power is
maintained over this range.

An inbuilt battery management
system charges the attached
battery and switches off charging
when the battery is fully charged.
The set switches to the clip-on
battery when the applied external
voltage drops far enough.

The internal speaker is
forward-facing, which makes for
clearer audio. The tiny speaker
does a surprisingly good job. Of
course, you can use your favourite
headphones.

The controls are a nice mix of
buttons, knobs and menu items,
similar to the IC7300, and is an
advance on the IC7100.

| have used it on SSB and
CW on HF, and FM on VHF; itis a
delight to operate.

The audio with the small
supplied microphone has been
reported as ‘very good, with a
slight edge’. Not a bad thing for
HF comms. The supplied Speaker
Microphone handsst has two user
programmable buttons and an up
and a down button,

I was intrigued by the self-
setting of the internal clock against
the inbuilt GPS. [ was not sorry to
avoid the button-pushing exercise
to set the clock and it means my
logged times will be more accurate.

Backyard activation

To date, | have only been able to use
it in the back yard and the shack
because of Virus restrictions. It has a
big rig fee! about it and 10 W is quite
a useful power level. Build quality
seems good, as might be expected
from Icom.

The bigger screen allows a
comprehensive metering display. |
can see not only power out and
SWR, but key-down current (just
over 2 A at 10 W), as well as voltage
and temperature.

If there is a problem with the
battery or the rig getting hot, it
shows up on the screen.

| found it necessary to tift the
rig back or to elevate it so that the
tuning knob can be more easily
turned.

It has a standard camera screw
mount on the base so it can be
tripod mounted, plus four tapped
holes to fix it on a plate.

It’s easy to set the mic gain and
compression levels for SSB and
to dial-up the keyer speed on CW.
The CW memories are very similar
to earlier lcom rigs and easy to
program.

One thing is missing. An inbuilt
ATU, | have two LLDG tuners that |
use for SOTA and one of these will
become a companion to the IC-705.
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| have seen a video of this rig being
disassembled and there is no room
inside for an ATU!

| would have liked to have seen
a CW decoder, as per the Elecraft
K2 and K3, or the RS818/mcHF
transceiver. ’

Touch and other issues
Questions have been raised about
the use of a touch screen on cold
mountain tops. It is a resistive
sensing screen 0 it should not be
affected by high humidity or cotton
gloved fingers. Mittens would
present a challenge. ( haven't had
problems with a similar screen on
an IC-7100 on activations.

Frequency drift has also been
raised as a possible issue for digital
mode users. The internal GPS
could have been connected to a
stabilising chip for the reference
oscillators. However, if the set is
given some protection from direct
sunlight and breezes it should be
stable enough for JT65, even on
70cm if the power used is 5 W.
Certainly, there should not be issues
with FT8 on HF. The observed drift
is well within the specified limits.

It has been suggested the 705
can be used as a handheld walky-
talky, but 1 kg is a bit heavy for my
arthritic wrists and a long QSO. The
Elecraft KX2, however, could qualify
on that role,

Other useful features, such as
noise reduction and the selection of
filters, are state of the art.

| have not experienced receiver
overload on the amateur bands. The
RF dain can quickly be reduced if
the over-range message comes up,
or an attenuator switched in. | have
seen the over-range message when
listening on the AM broadcast band.

The IC-705 has raised the bar
for highly-featured small portable
transceivers.

Given that the Covid-19
restrictions in Victoria put paid to
our plans to travel interstate and to-
New Zealand, | admit that | spent
the travel budget to acquire the rig.

Ron i

VK3AFW





















Qctober, although the location is yet
to be decided.

A training and assessment day
will be hosted at the club rooms
on Saturday the 17 October, with
assessments to be held on Sunday
the 18th. With limited places
available, bookings are essential;
RSVP to the Club’s education
facilitator, Karen VIK2AKB. Booking
information is on the website, at;
ccarc.org.au/education

A recent Thursday evening net
was facilitated by Brad VK2NMZ,
featuring the topic: “The FM cross-
band repeater on the ISS and have
you worked it?”

Many stations, both within
VK and overseas, shared similar
experiences of pile-ups and getting
the occasional clear contact
through. If you are interested in
working this satellite, simply set
your radio to 145.99 MHz with a
67 Hz subtone for transmit, and
437.8 MHz for receive, but nate this
does not take into account Doppler
effect.

The Morning tea net continues
daily on the Club’s 2m repeater,
running consecutively for five
months. The Club thanks Bob
VK2AOR for his continued efforts in
hosting the net.

You can find out more about the
CCARC on the web at ccarc.org.au
or on Facebook, just search for
Central Coast Amateur Radio Club.

Hunter Radio Group
The Group operates three repeaters
at Mt Sugarfoaf west of Newcastle.
On 2m, the repeaters are on 146.9
MH2z and 146.975 MHz, with
EchoLink. On 70cm, the repeater on
438.025MHz serves Newcastle and
the lower Hunter area. There is also
a 6m beacon on 50.288 MHz.

The Hunter Radio Group has
a news broadcast on Monday
nights starting at 7:30pm on the
2m repeater 146.9 MHz, and the
70cm repeater, on 438.025 MHz.
Callbacks are taken after the
broadcast.

Blue Mountains Amateur
Radio Club

On Friday 4 September the Club
had the pleasure of listening to
Darren Spoor on the topic of Power
System Security. The event was well
received, and BMARC would like to
extend its appreciation to Darren for
a job well done.

The Club will run a licence
training and assessment weekend
on the 10-11 October at the
Clubhouse, 4 Moore Street,
Glenbrook, face-to-face, under
COVID-SAFE conditions.

Training for foundation licensees
will take place on the Saturday, with
Assessment for all licence grades
planned for the Sunday; exams are
available for Standard or Advanced
theory, regulations and practical
components of amateur radio
proficiency.

Details of the syllabus, exam
fees, and other information, can
be found on the AMC website. For
more information, or to book for
the licence weekend; contact the
Blue Mountains ARC Secretary,
Irene VK2VAN - her email address is
secretary@bmarc.org.

Remember that the club has two
on air nets each week; the 80m net
starts at 8pm on

Tuesday evenings, on 3543
kHz, and the 2m net starts at 8pm
on Wednesday, on the club’s 2m
repeater on 147.050 MHz with a 123
Hz tone for access.

More information about the ¢lub
can be found on the website, at:
www.bmarc.org

Waverley Amateur Radio
Society

With major refurbishment works
about to commence at the

Scout hall, the clubrooms will be
unavailable until probably November
or December at the earliest.

All other Society activities take
place online, via Zoom. The next
project day will be on Saturday 3
October, commencing at 1:30 pm
through to 4 or 5 pm. Shack nights
continue on the first Wednesday

of the month. The digital special
interest group usually meets on the
second Tuesday of the month. The
Morse code group meets on the first
Sunday.

The next Foundation weekend,
is scheduled for 14-15 November,
subject to completion of the
building works. Many candidates
are studying on line and then doing
remote assessments; contact the
Society for more information.

Don’t forget the weekly net on
the VK2RBYV repeater from 8pm
every Monday evening, usually
MCed by Richard VK2XRC. Some
interesting discussions take place
on these nets and all members and
other visitors are always welcomed
on the nets.

There is full information about
the Waverley Amateur Radio
Society on the website at vi2bv.
org. You can book for courses or
assessments, or use the contact
form on the website to get in
contact for more information.

Club Activities on the air

Oxley Region ARC nets 7:30pm
Thursday, 9am Sunday. VK2RPM
repeater, 146.7 MHz with 91.5 Hz
tone.

Great Lakes Radio Club weekly
net 7pm Monday on VK2RGL,
147.1 MHz.

Westlakes nets Monday,
Wednesday and Friday; 9:30am on
3565 kHz.

Hunter Radio Group meeting net
Wednesday 7:30pm on 146.9 MHz.
VK2AWX News 7:30pm Monday, on
146.9 MHz and 438.025 MHz.

Central Coast ARC net Thursday
night on VK2RAG 146.725

MHz, 91.5 Hz; also Echolink
*CCARCNSW*.

Amateur Radio Central West
Group afternoon tea net 4pm,
Monday and Friday night at 8pm, on
VK2RCW. HF net 8pm Wednesday
on 3653 kHz.

lllawarra ARS Nets - Tuesday
at 8:30pm on 80m, 3666 kHz.
Saturday 9:30am on VK2RMP
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(® [ Cal Name Tount (% |Gl | Name Woda | Band | Count )
110 | VK3ANL | Nicholas Lock 102 526 | W2ZQ | Mighael Ramsay Phone | 40m | 143
KRR Scolt Williams 227 527 | ikeZa | Michael Ramsay Phone | 15m | 140
12 | Wor Alsssio Bravi 2n 528 | k2ZQ | Michael Ramsay Phone | 10m | 142
113 | VKIMES |  Malcolm Stephens 100 520 | VK2ZQ | Michael Ramsay Digtal | 20m | 109
194 | YOBCRU |  Iuflan Manolescu 126 530 | VIGKTT | Steven Bam Open | 17m | 115
15 | VKeN John Watt 107 531 | VKePW | Adam McCarthy Open | 40m | 140
116 | VKSXY Colin Luke 131 532 | VK2PW | Adam McCarthy Digital | 40m | 124
17 | VK2vAR Colln Greenwood 106 533 | VK2PW | Adam McCarthy Digital | 20m | 134

(118 | wizio Gerard HIl 140 534 | VK30HM | Marc Hillman Digttal | 17m | 105

535 | VKACAG | Graeme Dowse Open 40m |21

DXCC Multi-mode (Open) 536 | VK4CAG | Graeme Dowse Open | 30m |198

(# | Call Nam Count ) 537 | VKACAG | Graeme Dowse Open | 17m | 253
494 | VK3KJ | ScottWilliams 236 538 | VKACAG | Graeme Dowse Open | 15m | 247
495 | UCLFQ | Alessio Bravi 216 539 | VK4CAG | Grzeme Dowse Open | 12m |181
486 | VIRUCT | Michael du Plessis 100 540 | vKaCAG | Graeme Dowse Open iom | 178
487 | VKIMES | Malcclm Stephens 100 541 | VKACAG | Graeme Dowse Phone | 17m |162
498 | YOBCRU | fullan Manolescy 246 542 | VKACAG | Gracme Dowse Pone | 15m 1197
499 | VKSXY | ColinLuke 131 543 | VKACAG | Graeme Dowse Phone | 12m | 138
S00 | LB2TB | Lars Roksund 320 544 | VK4CAG | Graeme Dowse Phone | 10m | 158

(501 VK2VAR | Colin Greenwood 108 J 545 | VKACAG | Graeme Dowse Digal | 80m | 125

545 | VKACAG | Graeme Dowse Digital | 40m | 170

DXCC Multi-mode (Phone) 547 | VKACAG | Graeme Dowse Digital | 30m | 155

(& Cafl Name Count 548 | VKACAG | Graeme Dowse Digital | 17m | 153
633 | YOSCRU | Iuflan Manclescu | 140 549 | VKACAG | Graeme Dowse pigal | 15m | 134
639 | WoLFQ ‘Nessio Bravi 100 551 | VK2OV | Rasika Liyanage Digta) | 30m | 100

640 | LB2TB Lars Roksund 201 J 552 | VK3BDX | David Burden Phone | 40m | 103

553 | VK2PW | Adam McCarthy Open | 30m | 136

# | Cal Name L 555 | VKASN | Alan Shannon Open | 4om |18
1 | VisaA Graham Alston 242 556 | VKASN | Alan Shannon Open | 20m | 113
2 ] VKIKIT | Steven Bam L 557 | VKASN | Alan Shannon oW | 4om | 103
3 VKGR Stephen Chamberlain | 253 558 | VKASN ‘Alan Shannon oW 20m | 102
4 | VKSGR Grant Willa 106 550 | VK28Y | Bradley Devon Phone | 20m | 121
§ | VKGAPK | Aloksander Petkovic | 157 560 | VK2BY | Bradley Devon Open | 40m | 156
6 | VKOWX | Wosley Beck L] 561 | VK2BY | Bradley Devon Gpen | 30m |133
7| VK3EW Dowtd McAsly el 562 | VK2BY | Bradiey Devon Open | 17m |137
§ | Vi) ke Stoelo 21 563 | VK2BY | Bradiey Devon Digtal | 4om | 138
9 | VKIOW | Steven Savia L 564 | VK2BY | Bradiey Devon Dighal | som | 132
10 | WaF Roger Stafford 182 565 | VK2BY | Bradley Devon Digtat | 20m | 152
N | VT Grog Willlams 163 566 | VK28Y | Bradley Devon Digitad | 17m | 129
12 | VKICAG | Graems Dowse 185 567 | VK3KTT | Steven Barr Digitl | 17m | 105
(18__[ VK3BOX | David Burden 10 568 | VK3MH | Brendan Bryant Open | 4om | 152
569 | VKSMH | Brendan Bryant Open | 30m | 135

570 | VK3MH | Brendan Bryant Open 17m | 130

571 | VKaMH | Brendan Bryant Digital | 40m | 152

572 | VK3MH | Brendan Bryant Digitel | 30m | 128

573 | VK3MH | Brendan Bryant Digital | 17m | 126

574 | VK6DU | Lance Martin Digital | 17m | 116

575 | VKGDU | Lence Martin Digtal | 15m | 148

576 | VKSDU | Lance Mariin oW | 20m | 267

577 | VKeDU Lance Martin Open 40m | 286




DXCGC Single-band DXCGC Single-band

(# | Cal Name Mode | Band | Count ) (& | call Nams Mode | Band | Count )
578 | VK6DU Lance Martin Open 80m | 121 629 | VK3KJ Scott Willlamg Open 20m | 174
579 | VK6DU Lance Mariin Open 30m | 230 630 | VK3KJ Scott Williams Open 17m 132
580 | VK6DU Lance Mastin Open i7m |27 631 } VK3KJ Scott Williams Open 15m {48
581 | VK6BU | Lance Martin Open 15m | 280 632 | VK3K) Scott Williams Digital | 80m | 156
582 | VK6DU | Lance Martin Open 12m | 216 633 | VK3KJ Scolt Williams Digital | 40m | 19%
583 | VK6DY Lance Martin Opsn 10m | 232 634 | VK3KJ Scott Willlams Digital | 30m | 135
584 | VK6DU Lance Martin cw 80m [ 101 635 | VK3KJ Scott Willams Digital | 20m | 171
585 | VK3MH Brendan Bryant Open 15m | 102 636 | VK3KJ Scott Williams Digital | 17m | 130
586 | VK30Q) Peter Forbes Open 160m | 131 637 | VK3KJ Scott Williams Digital | 15m | 147
587 | VK30i Peter Forbes Open 80m | 285 638 | VK6DU Lance Martin Phone | 40m | 103
588 | VK3Q! Peter Forbes Open 40m | 318 639 { VKeDU Lance Martin Phone | 17m | 139
589 | VK3QI Peter Forbes Open 30m | 329 640 | VK6DU Lance Martin Phone | 15m | 184
530 | VK3Q} Peter Forbes Open 17m | 324 641 | VK6DU | Lance Martin Pione | 12m (101
591 | VK3 Peter Forbes Open 15m | 319 642 | VK6DU | Lance Martin Phone | 10m | 174
592 | VK3Q! Peter Forbes Open 12m | 304 643 | VK6DU Lance Martin CW 0m | 218
593 | vK3D) Peter Forbss Open 10m | 305 644 | VK6DU Lance Martin cwW 17m | 238
594 | VK3Q) Peter Forbes Phons | 80m | 107 645 | VK6DU | Lance Mastin cw 15m | 247
595 | VK30 Peter Forbes Phone | 40m | 102 646 | VKeDU Lance Martin cwW 10m | 179
596 | ViK3Q! Peter Forbes Phone | 20m | 283 847 | VK6DU Lance Martin cwW 12m | 194
597 | VK30I Peter Forbes Phone | 17m | 145 648 | |UOLFQ Alesslo Bravi Opsn 80m | 130
598 | VK3Q! Peter Forbes Phone | 15m | 226 649 | [UOLFQ | Alesslo Bravl Open 40m | 181
599 | vkaQ! Peter Forbes Phone | 12m | 102 650 | IUDLFQ | Alessio Bravi Open 30m | 164
600 | VK3Q) Peter Forbes Phone | 10m |222 651 | IUOLFQ | Alsssio Bravi Open 20m |178
601 | VK3QI Petes Forbes cw 160m {121 652 | IUOLFQ | Alsssio Bravi Cpen 17m | 163
602 | VK30! Pster Forbes cw 80m |184 653 | IUOLFQ | Alessio Bravi Open i5m | 138
603 | Vk3Q! Peter Forbes oW 40m | 251 654 | IUOLFQ | Alessio Bravi Digital | 80m | 123
604 | VK3Ql Peter Forbes cw 20m | 212 655 | IUOLFQ | Alessio Bravi Digital | 40m | 175
605 | VK30 Peter Forbes cw 17m | 206 658 | IUOLFQ | Atessio Bravi Digital | 30m | 161
6056 | VK30 Peter Forbes ow 15m | 141 657 | IUCLFQ | Atessio Bravi Digital | 20m | 175
607 | VK3Q! Peter Forbes cwW 12m | 222 658 | IUOLFQ | Alessio Bravi Digital | 17m | 156
608 | VK3Q! Peter Forbes CwW 0m | 118 659 | IUGLFQ { Atessio Bravi Digital | 15m | 131
609 | VK6APK | Alsksandar Petkovic Digital | 20m | 125 660 | IKOXBX | Francesco Fucefl] Open 160m | 178
610 | VK3FZ Roger Statford Digital | 30m | 102 661 | IKOXBX | Francesco Fucelli Open 80m | 231
611 | VK4CAG | Graeme Dowse Digital | 12m | 100 662 | IKOXBX | Francesco Fugellj Open 40m | 268
612 | VK2ND lan Hawkins Open 20m | 102 663 | IKOXBX | Francesco Fugelli Open 30m | 248
613 | VK3HJ Luke Stsels Open 160m | 139 664 | IKOXBX Francesco Fucelii Open 20m | 285
614 | VK3H) Luke Steele Open 80m | 201 665 | IKOXBX | Francesco Fucell Open 17m | 247
615 | VK5DG | David Giles Open 30m |[118 666 | IKOXBX | Francesco Fucelli Open 15m | 264
616 | VK5DG David Giles Open 17m | 106 667 | IKOXBX | Francesco Fucelli Open 12m | 180
617 | VK5DG David Giles Open 15m | 131 668 | IKOXBX | Francesco Fucellj Open 10m | 219
618 | VKSDG David Giles Open 10m | 105 669 | IKOXBX | Francesco Fucslli Phone | 80m | 125
619 | VK5DG David Giles Digital | 20m | 114 - 670 | IKOXBX | Francesco Fucelli Phone | 40m | 177
620 | VK5DG | David Giles Digital | 17m {102 671 ( IKOXBX | Francesco Fucell Phone | 20m |217
621 | VK5DG David Giles Digttal | 15m {102 672 | KOXBX | Francesco Fucelll Phone | 17m | 130
622 | VK3MB | Philip White Open 17m | 100 673 | KOXBX | Francesco Fucelli Phone | 15m |20t
623 | VKSKTT | StevenBarr Open 80m | 107 674 | KOXBX | Francesco Fucelli Phone | 10m | 178
624 | VK3FN Peter Dernikos Digital | 20m | 109 675 | IKOXBX | Francesco Fucelli cw i0m | 158
625 | vK2BY Bradley Devon Open 15m | 108 676 | IKOXBX Francesco Fucelli cw 160m | 174
626 | VK3KJ Scott Willlams Open 80m | 156 677 | IKOXBX | Francesco Fucelli cw 80m | 204
627 | VK3KJS Scott Williams Open 40m | 204 678 | IKOXBX | Francesco Fucelli cw 40m | 240

| 628 | VK3KJ Scott Williams Open 30m | 135 | 679 | IKOXBX | Francesco Fucelli cw 3om (220 |
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DXGC Single-band DXCGC Single-band :
(& | call Name Made | Band | Count ) (# | Call Name Modo | Band | Count } |
680 | (KOXBX | Francesco Fucell ow 20m | 251 731 LB21B | Lars Roksund Phone | 20m | 108 |
661 | IKOXBX | Francesco Fucel oW | 7m |208 732 | (8278 | Lars Roksund oW | 60m |156 | |
662 | KOXBX | Francesco Fucell oW | 15m |22 733 | LB2T8 | Lars Roksund oW | som |21 | !
663 | IKOXBX | Francesco Fucell oW | 1zm |41 734 | 1B2TB | Lars Roksund oW | 4om |26 |
884 | IKOXBX | Francesco Fucell Diga! | 8om | 123 735 | LB2TB | Lars Roksund oW | 3om [301 |
685 | KOXBX | Francesco Fucell Digial | 4om | 141 736 | LB2TB | Lars Roksund CN | 20m |286 | |
666 | IKOXBX | Francesco Fucel Dighal | 3om | 123 737 | LB2TB | Lars Roksund oW | trm 283 |
667 | KOXBX | Francesoo Fucall Digial | 20m | 183 738 | LB2TB | Lars Roksund oW | 15m | 275
608 | IKOXBX | Francesco Fucell Digital | 17m | 136 730 | LB21B | Lars Roksund oW | 12m |27
660 | (KOXBX | Francesco Fuceli Dighal | 15m | 140 740 | LB2TB | Lars Roksund oW | tom |203 | |
690 | IUOLFQ | Alessio Brav Open | 10m | 100 741| VK3SIM_| Simon Keane Open | 80m | 108 |
691 | OM2GM | Tibor Fuzik ow | um | 100 742 | VK3SIM | Simon Keane Py | 20m |12 | |
692 | VK2PW | Adam McCarthy Open | 17m |11 743 | VK2BY | Bradley Devon Dighal | 15m | 101
693 | VK2PW | Adam McCarthy Dighal | 17m | 104 744 | VKGWX | Westey Beck Digiw | 20m [102 | |
694 | YOBCAU | tulian Manolescu Open | 30m | 141 745 | VKGWX | Westey Beck Prone | 40m |101 | |
695 | Y08CRU | futian Manotescu open | 20m {171 746 | VoW | Adam McCarthy open | 15m [100 |
696 | YOSCRU | Iullan Manotescy Opan | 17m [ 120 747 | VK2Qv | Rasika Liyanage Open | 3om [120 E
697 | YOBCRU | lutian Manolescu Opan 15m {130 748 | VK2Qv Rastka Liyanage Digital | 15m | 117 :
698 | YOBCRU | ulian Manolescu oW | 3om |107 749 | VK20 | Gerasd Ml Open | dom | 117
699 | YOSCRU | Iufian Manolescu cw 20m | 124 750 | vK2io Gerard Hill Open 20m | 112
700 | YOSCRU | tulian Manatescu oW | 5m |12 751 wams | Phiip White Dighal | 17m | 108
701 | YOBCRU | hian Manolescu Dighal | 20m | 102 !
702 | (VOLFQ | Alessio Bravi Open | 12m | 100 %Xercg: the I:;' Gatogory Piace [Grade vw‘:
:2 :ﬁgﬁ :::z:::: g:g: ::: :g: 91 | WK3BDX | DavidBurden | Gid |3 | Al Grades | 2019
92 | VK3BDX | DavidBurden | Open |1 | Al Grades | 2019
705 | VIGKIT | Steven Barr OW__| 40m_} 100 93 | VKIBOX |DavidBurden | Phone |3 | Al Grades | 2019)
;g x:':“ mﬁ'mbm :‘x"::'y ;z:‘“' :gg 94 | VK3BOX |DavidBurden | Digital |1 | Al Grades | 2019]
95 | VKIBOX |DavidBurden | DXCC |1 |AlGrades | 2019
S e [ | [ e
97 | VK3KJ Scott Wiiliams Phone 3 All Grades | 2019]
mlem {meome [mle e | (SR f et
. 99 | VK3KJ |ScotWillams | DXCC |2 |AlGrades | 2019
712 [ VEGEW | David ey Py | 15m | 141 00 [V [BrondanByant 60|20 Gades | 2070
713 | VKIEW | David McAulay 3Play | 17m | 172 <01 o erendan oryant | Open—{8 | Grades | 2015
;:‘; x:x mxﬁ: 2:3:: m‘ f;; 102 | VKMH_| Brendan Bryant_| Digial |3 | Al Grades | 2010
T e e e 103 | VK3MH | BrendanBryant | DXCC |3 | All Grades | 2019)
104 | VKSGR | Grant Wills oW |2 |AlGrades | 2019
717 { VKSWE | Rhott Donnan Open | 0m 100 105 | VK3KTT | Steven Barr Phone |2 | Al Grades | 2019
718 | VKGRZ | Peter Orew Open | 80m } 102 106 | VK2DX | NiotaHacko | Gid |1 |AllGrades | 2019
719 | VK6APK | Alcksandar Petkovic | Dighal | 17m | 102 07 [WKaw wosleyseck—Ton T3 TAiGrades | 2079
720 VT | Greg Wikiams SxPlay | 20m | 104 108 | VK7CW | StevenSavia | OW |1 |All Grades | 2019
721 ) VKGWX | Wooley Bock CW__{3m |104 100 | VK2FBAG | Anthony Garton | Gd |1 | Foundation| 2019
722 LB2T8 | Lars Roksund Open | 160m | 156 110 | VK2FBAG | Anthony Garton | Open |1 | Foundation] 2019,
723 L6218 } Lars Aoksund Open | 80m ) 241 111 | VK2FBAG | Anthony Garton | Digia!l |1 | Foundation| 2019
7241 LA2T8 | Lars Raksund Open | 40m | 276 172 | VK2FBAG | Anthony Garton | DXCC |1 | Foundation] 2019,
725 LB2T8 | Lavs Roksund Open | 30m | 301 113 | VK3FGNT | Berjamin Carthew | Grid |2 | Foundation| 2019
7261 18218 | Lors Roksund Open | 20m | 260 114 | VKGFGNT | Benjamin Carthew | Open |2 | Foundation| 2019
727) LB2T8 | Lass Roksund Open | 15m | 280 115 | VKGFGNT | Benjamin Carthew | Dighal |2 | Foundation| 2019
728| L6218 | Las Roksund Open | 17m | 285 116 | VKSFGNT | Benjamin Carthew | DXCC |2 | Foundation] 2019
72| LR2T8 | Lass Ackewnd Open | 12m |248 117 | VKIFREB | Rebecca Cuthbert | Gpen |3 | Foundation| 2019
730| LB2TB | Lars Roksund Open [10m 213 J  [T98 | VKiFREB | Rebecoa Cuthbert | Digtal |3 | Foundation] 201
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