












































that could deliver benefits to both
the amateur service and the ACMA?

* 83% of respondents indicated
lyes’

¢ 15% of respondents indicated
lNol

s 2% of respondents did not
respond

The response was clear; Option

C as drafted by ACMA was not

supported.

Howaever, the response to
Question 2 was equally clear. The
members were looking to the
WIA to find ways to work with
the ACMA on this issue, so that
both organisations’ objectives
can be achieved. This should be
seen as a positive sign by the
ACMA that a subsequent proposal
that satisfactorily addresses the
feedback provided should result in
a much more favourable response
from the amateur service licensees
in Austratia.

Finally, it is worth mentioning that
the WIA is now seeking meetings with
the ACMA to discuss the submission
and to offer an opportunity to
clarify understanding between both
organisations of the issues and
recommendations made by the WIA.

Overseas Amateurs Visiting
Australia Class Licence -
ACMA Consultation 06/2021
While the WIA has focused on the
main class licence submission, the
team has also been monitoring the
ACMA consultation pages for other
issues that may affect the amateur -
service.

This year will see a number
of major reforms take place,
as a result of the passing of
the Radiocommunications
Legislation Amendment (Reform
and Modernisation) Act 2020 in
December 2020. This prompted
a series of consultations to be
rel by the ACMA relating
to equipment rules, accredited
persops and chapges to a number
of existing class licences.

Among the specific instruments
being amended was the Overseas

Amateurs Visiting Australia Class
Licence 2015. This class licence

is used today to authorise visiting
qualified radio amateurs to operate
amateur radio stations within
Australia for a period of up to 80
days. It is equivalent to the existing
Radiocommunications Licence
Conditions (Amateur Licence)
Determination 2015 by which
domestic amateur licensees are
bound.

In the ACMA proposal, it
has stated that it will ‘require
compliance with the general public
exposure limits for EME as specified
by the Australian Radiation and
Nuclear Protection Safety Agency
(ARPANSA) in the Radiation
Protection Standard for Limiting
Exposure to Radiofrequency Fields
~100 kHz to 300 GHz (2021) or
any instrument that replaces that
standard.’

The ACMA has also stated in the
consultation that ‘For these class
licences, the proposed amendments
are designed to ensure that the EME
requirements for class-licensed
users are harmonised with the
requirements for users operating
under the corresponding apparatus
licence (the earth apparatus licence
and the amateur apparatus licence).’

The WIA felt a response was
required because the committee
found that the proposed regulatory
arrangements are inconsistent with
the ACMA harmonisation objective.
Further, the committee argued that
direct compliance with the ARPANSA
stapdard adds a considerable cost
burden to a service such as the
amateur service. In its proposal, the
ACMA had not retained the distinct
Level 1 and Level 2 EME assessment
criteria by which domestic amateur
ticensees are bound.

To address this issue, WIA has
proposed to ACMA that either:

® the relevant sections of the

! existing ‘Radiocommunications
Licence Conditions (Apparatus
Licence) Determination 2015’,
in particular the requirements
outlined in Part 3 of this
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determination, be directly
included in the Overseas
Amateurs Visiting Australia Class
Licence, or;

* ACMA should convert the
existing ‘Radiocommunications
Licence Canditions (Apparatus
Licence) Determination 2015’,
in particular the requirements
outlined in Part 3, into a
new standard which is then
referenced under the new
Section 3A of the proposed
Overseas Amateur Visiting i
Australia Class Licence. |

The net effect of this proposal would
be to retain EME management
parity between domestic and
overseas visiting amateur licensees.
The WIA will be watching this issue
closely and will follow developments
accordingly.

Future ACMA Consuitations -
ACMA FYSO April 2021
Finally, the WIA Spectrum
Committee Is, at the time of writing
this report, also working on its
response to the ACMA’s ‘Five

Year Spectrum Outlook’ (FYSO)
consultation. This is an ongoing
process conducted by ACMA

to help shape the year-on-year
work program against industry

and community expectations and
requirements.

Of particular interest to amateur
licensees is the announcement
that in Q2 of 2022 (April-June), the |
ACMA will again revisit the issue
of higher power limits for amateur
radio operators. This is something
that many including the WIA have
been lobbying the ACMA to revisit
for some time.

The WIA welcomes the
opportunity to revisit the issue,
which was last addressed nearly
10 years ago and will provide that
feedback, along with a number
of issues, to ACMA as part of the
FYSO process. ,

Until next time 5

73 de Grant VKSGR on behalf of
the WIA Spectrum Committee k@
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ladder line, the insulation might where

have melted, and conductors may D = the inside diameter of the outer

have shorted. sheathing conductor

Unbalanced transmission d = the outside diameter of the

lines " inner conductor

'f you use a pair of para"e’ g= the die!ectfic coefﬁcient Of the

conductors, one of which s always insulating medium between the
conductors.

exposed to a variety of other
conducting objects {for instance,
handralls, gutters, down-pipes,
reinforcing bar in concrete walls, the

Earth and tower uprights), while the complex.

other is always kept a fixed distance Practical values of Z, for air-
from the first conductor but not insulated coaxial cables run
exposed to any other conducting between 50 and 150 Q. When
objects, you have a recipe for an polysthylene or poly-tetra-~fluoro-
unbalanced TL. A readily available ethylene (PTFE) is the dielectric,

form of this is coaxial cable.

the most readily available coaxial

The formula for such coaxial cable
as LDF-450, where the internal
insulation is discontinuous, is more

A simplified formula for the cables have Z, ranging from 50 to
characteristic impedance of 95 Q. Values outside these ranges
such a TL, where the insulating are possible but usually quite

medium between the conductors is
continuous, is given by:

Z,=138 log,y(2D / d}/ Ve
(AF 52-19, 1953:65; Terman, 1943:174)

on.

if you want lower values of Z,,
you can run two coaxial cables in
parallel, tying both inner conductors

expensive. Rolling your own is not

together, and separately, both
outer conductors together, at both
ends. But the costs and losses will
be doubled. it would be better to
use an unbalanced-to-unbalanced
transformer {unun) to transform the
impedance.

At the power levels radio
amateurs commonly use, flashover
is unlikely under ideal conditions
{that is, VSWR = 1:1). Using the
formula E = V(PR) and inserting 400
Wand 50, yougetE =141V, If
you were to use RG-58 cable with
its maximum operating voltage of
1,800 V., you could operate at a
VSWR up to 9.5:1. However, the
maximum current at the current
nodes would be 27 A, which could
melt the cable, or at the very least,
soften the internal insulation.

The closer you operate to the
maximum capability of any TL, the -
less room you have for high VSWR,
for instance, during tune-up or when
accidents have occurred to your
antenna.
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Figure 4. Loss in matched TLs vs frequency (ARRL Antenna Book {1991:24-18 Fig 26))
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Using second-hand or even your
own sequestered coaxial cable is
fraught with danger; unless you
have specialised test equipment,
you cannot tell whether:

e the cable is full of water,
changing the dielectric
coefficient

* water incursion has eroded part
of the outer conducting braid

s the outer braid under the outer
plastic sheath has been flexed
to near breaking point

* the conductors have been very
warm, softened the insulation,
changed the dielectric and
internal dimensions, and hence
the impedance and/or flashover
voltage.

Matched TLs

The Jacobi theorem says that If

the transceiver, TL and antenna
impedances are the same, there will
be no standing waves on the TL.
The antenna will absorb all forward
power, and none will be reflected

to the transcelver. This means that
arc-over or instances of melting are
unfikely, provided you do not exceed
the cable manufacturer’s ratings. It
also means that the length of the TL
is unimportant — true or false?

Not true: there are always
losses in any TL — the main
ones are heating losses in the
resistance of the conductors and
dielectric losses. These losses
are proportional to length and
frequency. Figure 4 shows some
losses for typical TLs that radio
amateurs might use.

You can find similar curves in
Terman (1943:177).

These data are averages: some
manufacturers’ cables may be
slightly different and vary between
and within particular batches.
Coaxial cables with foam dielectric
generally exhibit lower dielectric
losses than those with solid
dielectric.

You may wish to calculate the
losses of your cable using the
calculator at the URL:

http://www.benelec.com.au/
cables/cables.htm. [This is not a

live link; copy and paste it into your
browser]

Enter frequency in MHz, click
on the ‘Calculate’ button, and
attenuation will be calculated for
you.

Just as an example, say you
choose RG-58 coaxial cable for
operation in the 10 m band. The
matched-line loss is about 2.6
dB per 100 feet, that is, around
45% of the input power is lost
as heating over that length. If
you change to RG-8, the loss
over 100 feet is about 1.3 dB,
or around 35% heating loss.
Compare this performance with an
open-wire feedline where the loss
over 100 feet is about 0.1 dB, or
approximately 2.3% — negligible.

Where do the losses go? They go
into heating the cable. Over a long
period, especially when operated
near their upper power limits, the
conductors in coaxial cables may
wander, leading to changes in local
characteristic impedance, a rise in
VSWR and exceeding a flashover
threshold. Over time, coaxial cables
can degrade, especlally when
exposed to sun, rain and [ce.

Unmatched Tls

Generally, you should aim for a
VSWR of about 1:1. You achieve
this when the antenna feed-

point impedance matches the
characteristic impedance of the
TL, thatis, Z,. = Z . In all other
cases, some of the transmitter
power is reflected at the impedance
mismatch and travels back down
the TL. This reflected power
interacts with the forward power to
create standing waves of voltage
and current along the TL.

VSWR gives a simple measure
of the magnitude of the reflected
wave and is, therefore, a measure of
the inefficiency of the transmission
system. A VSWR of:

+ 1:1 has zero reflected power

* 1.6:1 gives 4% reflected power

e 2:1 gives 11% reflected power,
and so on.

When VSWR exceeds 1:1, you
experience losses in addition to
those described in the previous
section; the higher the VSWR, the
higher the losses. Higher VSWR
also increases the risk of flashover
and cable melting. Where does
the increased power loss go? Into
heating the TL and its environment,
For more detail on the increased
loss you experience when your TL
is not matched, see ‘Unmatched
Line Loss' in the ARRL Antenna
Book (1991:24-13) and Witt
(2002:Appendix 1).
In summary, you can see that
coaxial cables are more lossy
than open-wire TLs, cost more
to purchase, are very difficult
to inspect for damage, and can
withstand lower VSWR. The main
advantages of coaxial cable are that
it is readily available and easy to
install — even if incorrectly.

How should you connect
your transceiver to your
antenna?

Let’s have a look at each of the
system components:

* Low-pass filter (LPF)

e Balun/unun

¢ Antenna coupling unit (ACU)
* Transmission line (TL).

The low-pass filter
All transceivers have non-linearities,
Transcelver manufacturers often
quote a figure of merit claiming how
low (in dB below the carier, that
is, dBC) any spurious emissions
will be. The ACMA's LCD states
the maximum permitted levels of
spurious emissions.

When your antenna is resonant,
its response follows the usual
Q curve of any LC device; so,
frequencies away from resonance
will be attenuated. However,
antennas exhibit multiple
resonances corresponding to near-
multiples of A/4 (refresh yourself in
Part 1 of this series; also see Witt).
If your antenna is non-resonant,
or worse, resonant at spurious
frequencies, then these unwanted
signals will be radiated and received.
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expected (see Figure 1 in Part 1 of
this series of articles) and exceed its
design limits.

So, you need to run a balun or
unun within its designed frequency,
impedance and power ranges.

i you have a resonant antenna
and therefore choose not to use
an ACU, you may be able to
use a balun or unun fitted at the
antenna’s feed point. This is fine.
As mentioned earlier, the losses
in coaxial cable are a good deal
greater than In an open wire line.
So, you may face a problem if your
transceiver is designed only to feed
coaxial cable. In this case, use a
very short length of cable, sayto a
balun on the outside of your radio
shack, then use open wire feedline
from the balun to the antenna feed
point.

A mutiti-frequency example
Suppose you have an anterina
whose feed point is elevated 29 m
(~95") because you want it to be at
0.18 A above ground for operation
on 160 m, giving you the 50 Q feed-
point impedance you expected from
reading the ARRL Antenna Book. ~
You use a simple 1:1 balun at the
antenna feed point, fed by 100" of
RG-58 cable as your feedline. Say
you had a VSWR meter just after
the LPF; on 160 m the VSWR meter
may read very close to 1.2:1: why not
1:1? Go back to Figure 3 in Part 1 of
this series; at 0.18 A above ground,
the impedance is 50 +)50 §, not

the pure 50 Q you expected from
reading the ARRL Antenna Book.
That 50 +j50 Q should give you a
VSWR of 1.4:1, but the losses in
that 100’ of RG-58 give you a more
optimistic {that is, lower) reading.

Now consider operation at the
lower end of the 10 m band. The
first effect is that the feed point
impedance is likely to be closer to
72 Q, but slightly reactive because
it is a bit over an odd number of
quarter wavelengths long. So, you
would expect the VSWR to be a bit
higher than 1.6:1. Now, recall the
earlier example where you used
100’ of RG-58 to feed your mutti-
frequency antenna. The effect of the
cable losses will be much higher on
10 m than on 160 m. Because of
these losses, the VSWR meter will
read much less than 1.4:1, and you
will think that all is OK.

Next, say you decide to operate
a bit higher in the 10m band, for
instance, 28.8 MHz. The antenna
is now an even number of quarter
wavelengths long, and the
impedance becomes very high. But,
because of the losses in the coaxial
TL, your VSWR meter will give a
more optimistic VSWR reading
than is actually the case. And the
balun will be very unhappy indeed.
Why? You may have constructed
your balun according to Sevick’s
Guanella principles because the
tests of his baluns showed a quite
broad-band response; but, he
tested his baluns into a dummy
load, not a real antenna.

What to do? The best solution
is to use an open-wire TL from the
antenna feed point down to an
ACU that has a balanced output.
Alternatively, fit an automatic or
remotely controlled ACU (with
balanced output) at the antenna
feed point and run RG-58, RG-8,
RG-213, Belden 9913, LDF-450 or
12" hard-line from the LPF to the
ACU. These alternative cables are

listed in order of increasing cost and
decreasing loss.

Anothetr HF example

Perhaps 160 m is not feasible for
those of us on 1/5-acre blocks.
Many local authorities allow a tower
or mast that does not exceed 10 m
in height. This is pretty good for a
40 m horizontal dipole.

Say you connect a balun at the
centre feed point and choose to use
RG-58 as your TL. So, if you install
a 1.5:1 balun designed to operate at
50 Q on the TL side and 75 Q on the
antenna side, the antenna will work
well on 40 m,

What happens when you try
to operate on the other amateur
bands? Now, there may be only 15
m of TL from the transceiver or ACU
up to the antenna; so, the losses,
even in the 6 m band, will be less
than 0.5 dB. Such an antenna will
present a very high input impedance
on 20 m and 10 m, perhaps as high
as 5 k; and neither the balun nor
the TL will be very happy, even if
an ACU is used just after the LPF.
This is what you must expect when
operating on the even harmonics.

What to do? Once again, the
best solution is to use an open-
wire TL from the antenna feed
point down to an ACU that has a
balanced output. Alternately, fit an
automatic or remotely controlled
ACU (with balanced output) at
the antenna feed point and run
unbalanced coaxial cable from the
ACU down to the LPF.

What about working on the odd
harmonics, that is, 30 m, 15 m and
possibly 6 m? For 30 m, the antenna
length is very nearly resonant, but
the height is now 0.33 A, and so

Constant
impedance input

Balun or
unun

Constant
impedance output

X

Figure 6: Where to insert your balunfunun.
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the antenna feed-point impedance
is around 86 +j100 . For 15 m,
antenna length is about right, but
the height is 0.66 A, so the antenna
impedance is around 45 +j75Q. For
6 m, the antenna length is about
right, but the height is 1.67 A, and
so the antenna impedance is around
70 2. In these cases, the balun is
not being presented with the correct
antenna impedance, and so the TL
will have standing waves on it. But
the maximum VSWR you read may
be ~1.3:1 that you believe your RG-
58 TL can handle. Your transceiver
may even accept that degree of
mismatch, and then an ACU would
not be required.

The best place for a balun or
unun is where there are constant
impedances each side. This is
likely to be before the antenna
coupling unit or directly into a single
frequency, resonant antenna (see
Figure 6).

The antenna coupling unit
(ACU)

To minimise the losses in your
system, particularly desirable if you
are operalting on very low power,
the best place for the ACU is as
close to the antenna feed point as
possible. (Some might say the best
place is way outside the system.)

However, you are trying to operate

on as many frequencies as possible;
so some form of ACU is necessary.
The ACLU performs two major

functions:

* it provides a conjugate
impedance

¢ it transforms the impedance
between the input and output.

What is conjugate impedance? Say
your antenna presents a feed point
impedance of 150 + j65 Q. The ACU
can be adjusted to provide —j65 Q
to cancel out the inductive +j65 Q
component. What now remains is
150 Q, that is, a resistive load. The
ACU can now be further adjusted to
provide an impedance transformation
so that the input can be fed with 50 Q
coaxial cable. In practice, you make
both adjustments incrementally,

Most automatic or remotely-
controlied ACUs are so large and
heavy that they would not be
suitable for attachment to the centre
of an antenna strung between
two end supports, However, if the
antenna feed-point is on a support,
as with an inverted-V, this is a good
place for the remote-controlled or
self-contained, fully automatic ACU.
If your ACU requires you to operate
the controls manually, then you will
need it at the station or operating
end of your TL.

If you are using an ACU at the
antenna feed-point and choose
to measure VSWR at the input of
the TL, coaxial feed line losses
may present a problem. Your
fully automatic ACU will have its
own in-built VSWR sensing. So,

a measurement of VSWR at the
lower end of the TL, in this case can
only be of academic value. Record
these measurements anyway, as
they could have diagnostic value
when your automatic ACU, or its
power supply, fails. When using a
remote-controlled ACU, measuring
the VSWR at the input end of the TL
may not give optimum ACU settings
because losses in the TL will cause
optimistic VSWR readings.

There are several types of ACU
designs available, either as COTS
or roll-your-own. Roll-your-own
designs are to be found in most
antenna books. You can choose:

« input — balanced or unbalanced

¢ output — balanced or
unbalanced

« the range of compensation and
transformation.

The advantage of a balanced input
is that losses in the ACU and in the
TL feeding the ACU are minimised.
Balanced input is slightly more
complex than unbalanced, and you
are less likely to find a COTS item.

The advantage of the
unbalanced input is that relatively
simple components can be used
for a roll-your-own device. There
are several designs in the ARRL
Antenna Handbook.

The advantage of a balanced
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output is direct connection to the

antenna feed-point or connection to

a low-loss, open-wire, balanced TL. |

As with balanced input, balanced

output is slightly more complex

than unbalanced. But there is an
even chance of finding a COTS unit;
watch out, though, for items that
use a buiit-in balun on the output to
achieve their balanced output.

The advantages of unbatanced
output are that you can:

» use it with inherently unbalanced
antennas, such as the Ya A
ground-plane antenna, or G5RV

e use relatively simple
components to construct a roll-
your-own device.

A good ACU can compensate
for a wide range of resistive and
reactive impedances presented to
its output: say 30 Qto 5 kQ resistive
and 0 Q to + j5 kQ reactive. With
an unbalanced input and output,
you do not need a unun; with an
unbalanced input and a balanced
output, you do not need a bafun.
There will be more detail on the
design of ACUs in later parts of this
series.

The transmission Kne (TL)

If your ACU has unbalanced

input and balanced output, the
unbalanced TL (coaxial cable)
runs from the LPF to the input

of the ACU, and the balanced
output runs via a balanced TL to
the antenna feed-point. This is the
usual configuration when you use
a manually-operated ACU (see
Figure 7a). Consequently, as the
unbalanced TL is fairly short, even
if the balanced TL is quite long, the
system losses are small.

If the ACU is an automatic or
remotely-controlled one, with
balanced input and output, and the
antenna is balanced, you need a
balun at the output of the LPF (most
LPFs are unbalanced); the main ;
balanced TL runs from the balun
to the ACU (see Figure 7b). The
system losses are small.

Suppose the ACU is an
automatic or remotely-controlled
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How does the Tandem Match / |
Stockton Bridge work?

J S Tregellis, VKJST

The Stockton Bridge is a very useful circuit for measuring
reflection coefficlent, SWR, and power. It has a long history
of development and has evolved from work first done in
the 1920s on hybrid transformer networks for telephone
systems. It is probably the gold standard for SWR bridges.
Its development can be traced through the 1950s (Brusne,
Collins Radio), Douma (US patent 2734169A etc), and
others until the late 1970s {Grebenkember) and early 1980s
(Stockton). All of these people have claimed originality
through patents, workarounds, or published articles. It
is not a simple circuit to understand (quoted from the
Stockton article} and almost no maths explaining its
operation has been published. The maths that is around,
typically analyses its operation using the concepts of
forward and reflected travelling waves, an approach that, in
my opinion, massively overcomplicates the understanding
of circuit operation. My analysis uses standard circuit
theory and assumes the use of ideal transformers with
these implications:
¢ Any current flow through L3 is very very much less
than the current flow through Z,.
¢ The ac voltage drop occurring across L, from input to
output is negligible.
* The ac voltage drop across Ls while current feeding
R, and R, is negligible.
* Transformer L1/L2 is a current transformer while
transformer L3/L4 is a voltage transformer.

Also note the phase reversal occurring across and when
these two resistors are partially fed from the voltage
source. There is no phase reversal when these same two
resistors are simultaneously partially fed from the cument
source. Sum and difference signals resuiting from the
measured network voltage and current thus appear
across these two output resistors, allowing measurement
of the network SWR or reflection coefficient.

L1
L

4/

nlm.

v.rm? %—

Figure 1: Full bridge circuit.
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V
Z
Using superposition theorem to sum partiat voltages
resulting from network voltage and current:

Vv I R
V== 5mm e

I= (equation 1)

(equation 2) *»#

*“Identical values of R, and R, are assumed, leading to a
halving of V/n and I/n across each resistor.

V I R .
Vez = a3 (equation 3)
Substituting for | from {(equation 1) into (equation 2):
_ v . Ry _ .
M="2m"2, 2n !
V - "‘VZL VR1
R1 ™ znz
-VZ,+ R
VoL = % (equation 4)

vy

" % AT % A

Figure 2: Section of bridge acHing as 8 vollagse sourca,

el UO

_rrVYB’Y\'_ z._é
e

I A"

Figure 3: Section of bridge acting as a current sourca.
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Figure 3: Latch circuit using 74HC573.





































DXCC Single-band DXer of the Year
(@ | cal Name Mode | Band | Count (8 JCal | Neme Category |Place| Grade | Year
872 | VK3FZ | Roger Stafford Digtal | 20m | 119 119 | VK2BY | BradieyDevon | Grid |2 | AN Grades | 2020
873| VK3FZ | Roger Stafford Dighal | 17m | 109 120 | VK2BY | BradioyDevon | Open |2 | All Grades | 2020
874| VKK | Christopher Bellmont | Open | 12m | 103 121§ VK2BY |GBradieyDevon | Phone |1 | Al Grades | 2020
875 | VK3K | Christopher Bellmont | Open | 10m | 104 122 | VK2BY | Bradley Devon | Digital |2 | All Grades | 2020
876 | VKGAPK | AlsksandarPetkovic | CW | 17m | 100 123 | VK2BY | BradleyDevon | DXCC |3 | Al Grades | 2020
877 | VkePW | Adam McCarthy Open | 12m | 102 124 | VK2DX | NikolaHacko | Grid |+ | All Grades | 2020
78| W20 | Gerard Hil Open | 30m | 104 125| VK2DX | NikolaHacko | Open |3 | Al Grades | 2020
879 | VK2i0 Garard Hill Digital | 40m | 108 126 | VK2DX | Nikola Hacko Triple Play| 2 All Grades | 2020
880 | 210 | Gerard Hil Digha! | 20m | 115 127 | VK2PW | AdamMcCarthy | Phone |2 | All Grades | 2020
881 | VK3DRH | David Heathcote Open | 20m | 101 128 | VK2PW | Adam McCarthy | Tripls Play|3 | All Grades | 2020
362 | VK3DRH | David Heathoote Dighal | 20m | 100 129 | VK3BDX | DavidBurden | Gid |3 | AllGrades | 2020
883 | VKGWX | Wesley Beck Open | 80m [ 101 130 | VK3BDX | DavidBurden | Open |1 | AllGrades | 2020
884 | VK30M | Michael Andrews Open | 20m | 103 131 | VKIBDX | David Burden | Digat |1 | All Grades | 2020
885 | VK3OM | Michasl Andrews Diga! | 20m | 103 132 | VK3BDX | DavidBurden | OXCC |2 | Al Grades | 2020
806 | VK3EW | David McAulay Digital | 10m | 100 133 | VKSGR | Grant Wills Phone |3 | All Grades | 2020
887 | VK3DRH | David Heathoote Open | 30m | 100 134 | VK5GR | Grant Wilis CW |2 | AlGrades | 2020
888 | VKEDU | Lance Martin Triple Piay 20m | 163 135 | VKGWX | WesleyBeck | CW |1 | AliGrades | 2020
889 | VKGDU | Lance Martin Triple Play 15m | 103 136 | VKGWX | Wesley Beck | Tripla Play| 1 | Al Grades | 2020
890 | DLISVA | Ralph Neumann Open | 80m | 107 137 | VKGR | Stephen Cramberiain| Digia!l  [3 | All Grades | 2020
891 | DLISVA | RalphNeumann Opsn 40m | 116 138 | VK3GA | Graham Alston DXce |1 All Grades | 2020
892 | DLISVA | Ralph Neumana oW | 4om |12 139 | a1z | Tony Bunt CW |3 | AlGrades | 2020
893 | DLISVA | Ralph Neumann oW | 1om 155 140 | VK3FCBR | Paul Starkey Gid |1 | Foundation | 2020
894 | DLISVA | Ralph Neumann oW | 12m |14 141 | VK3FCBR | Paul Starkey Open |1 | Foundation | 2020
895 | DLISVA | Ralph Neumamn oW | 17m [216 142 | VK3FCBR | Paul Starkey Dighal |1 | Foundation | 2020
895 | DLISVA | RalphNeumann oW | 2om |23 143 | VK3FCER | Pau) Starkey DXCC |1 | Foundation | 2020
897 | DLISVA | Ralph Neumann open | 10m | 161 144 | VKGBMA | Brian McAndrew | Grid |2 | Foundation | 2020
898 | DLISVA | Ralph Neumann Open | 12m | 166 145 | VKEBMA | Brian McAndrew | Open |2 | Foundation | 2020
899 | DLISVA | Ralph Neumann Open | 17m |27 146 | VKGBMA | Brian McAndrow | Dig) |2 | Foundation | 2020
900 | DLISVA | Ralph Neumann Open | 20m | 236 147 | VKGBMA | Brian McAndrew | DXCC |2 | Foundation | 2020 |
901 | VK4CAG | Graema Dowse Digtal | 10m | 100
902 | DDOVU_| Jens Knospchen Open | 80m | 152 Grid Square
903 [ DDOVU | JansKnoepchen Open | 30m [164 . _| cal Name Mode | Band | Count
904| DDOW | Jens Knoepchen Open | 10m |00 540 VKIMH | Brendan Bryant Open | 6m |54
805 | poovU JORSKWW 'opﬁﬂ 15m j14¢ 541 JL"M KO“(GTOSM]& DW HF 1242
906 | DDOVU | Jens Knoepchen Open | 17m | 166 542 | VK3MH | Brendan Bryant Digha! | 6m | 52
907 | DDOVU | JensKnoepchen Open | 20m | 179 543 | WO2H__ | James Poulatts Open | HF _|263
208 | VkzPW | Adam MoCarthy oo | 80m [103 544 | WO2H | James Poulette Dighal | HF | 263
900 | UOLFQ | Alessio Bravi Digital | 160m | 102 545 | SQSEBM | Macle] Muszalski Open | HF | 1458
910 | DMIHR | Hans-RainerLangner | Open | 15m | 107 545 | SQSEBM | Maclej Muszaiskd Open | 6m_ | 94
o1 [ VksrZ | Foger Staftord Digial | 15m (108 547 | VK210 | Gererd Hil Phone | HF | 222
913 | VK38DX | David Burden oW | 20m | 100 549 | VK0 | Gerard Hil Digha) | HF | 716
— : 550 | VKSPUB |* anthony Lance Digtal | HF | 280
Islands of Australia . 551 | VK3PUB | anthony Lance Open | HF 333
L call Name Count 552 | VK4CUZ | Gary Crothers Open | HE | 451
17 _ | VKSBC Brian Cigtand 21 553 | DLISVA | Raiph Neumann Phone | HF | 312
554 | DLISVA | Ralph Neumann oW | W [%02
v:"F 2:""“ u?::b 6o . 555 | VIGBY | Bradiay Devon oW | HF | 103
168 v | Benimsmr o om 556 vmw Adam McCarty Phone | HF | 417 |
164 |VK2AZ | Hitary Bridel Open | 6m
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