














‘Board comment

recaleitrant trial participants have
spoiled it for the many .....

WRC-19 World Radio
Conference

The WIA continues its commitment to
international representation in the lead
up to the ITU World Radio Conference
(WRC-19) which is being held in Egypt
later this year (October 28 -November
22). Aslnoted last issue, WRCs

are held every 3 to 4 years and this
year will be attended by over 3000
delegates from over 100 countries.

The are a number of preparatory
(APT) meetings held in Asia-Pacific
prior to the actual conference, with
the fifth preparatory meeting just
completed. The WIA nominated two
representatives to represent the WIA
and the Australian Amateur radio
service — the WIA attends these
meetings as part of the Australian
delegation at the invitation of DOCA.
The WIA international representatives
are Date Hughes VK1DSH & Peter
Pokormny VK2EMR.

Australian Radio Study Group
5 (ARSG 5) met for the final time
this WRC study cycle on August 23.
ARSG 5 studies terrestrial systems
and networks for the fixed, mobile,
radiodetermination, amateur and
amateur-satellite services in Australia
and provides key technical inputs to
meetings of ITU-R Working Parties
5A, 5B, 5C and 5D, APT and WRC.

The meeting was held across
three ACMA sites: Sydney, Canberra
and Melbourne linked via the
ACMA video conference facility.
Approximately 20 people attended
across the three sites. The main
purpose of the meeting was to
review progress toward relevant
WRC-19 agenda items and to
discuss the outcomes of recent
international meetings, as well as
decide on any required follow-up
actions.

The agenda iter coordinators for
each WRC-19 agenda item briefed
the meeting on the progress of
work at the ITU-R and the outcome
of the APG19-5 mesting. This led
to discussions about tactics for
negotiation at WRC-19 and how
Australia might best work toward

achieving its objectives and that
of the Asia-Pacific Telecommunity
{APT). Close liaison with the
Department of Communications
and the Arts (DOCA) will be
necessary at WRC-19 to adjust

to the dynamic nature of WRC-19
negotiations,

The ARSG 5 meeting also
discussed the upcoming final
meeting of the DOCA Preparatory
Group WRC-19 (PG WRC-19) which
will be held on 16 September 2019.
The PG WRC-19 meeting will finalise
the Australian positions on all
WRC-19 agenda items and provide
security and operational information
for the Australian delegation to
WRC-19. Attendance at this meeting
is compulsory and non-attendance
will result exclusion from the
Australian delegation to RA-19,
WRC-19 and CPM23-1.

CISPR (Translates as

Special Committee on Radio
Interference)

As part of the review of WRC-19
agenda items there was discussion
about agenda item 9.1.6 (Wireless
Power Transmission (WPT) for

electric vehicles) and how the focus

of this work will likely shift to various
standards organizations like CISPR.
The WiA’s representative Peter Pokorny
will be attending the CISPR meeting
in Shanghai just prior to WRC-19
representing the IARU. Note that
planning for the preparatory work

for WRC-23 is already underway.

The Comité International Spécial

des Perturbations Radioélectriques
(CISPR; English: International Special
Committee on Radio Interference) was
founded in 1934 to set standards for
controlling electromagnetic interference
in electrical and electronic devices,
and Is a part of the Intemational
Electrotechnical Commission (IEC).

WRC-19 Donations

The WIA has recently received
several {(unsolicited) substantial
donatlons towards our international
representation which are very much
appreciated. These donations help in
offsetting the non-trivial costs. These
donations have been received from
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|
both WA affiliated clubs as well as
individual donors.

The WIA board sincerely thanks !
these donors for their contribution to
the Australian amateur radio service
and the WIA. By the way, a small
donation of just $5 per member of all,
the WIA affiliated clubs would offset |
about 50% of the total costs we |
incur with each WRC commitment |
every 3 to 4 years. This amounts
to the cost of a large coffee or a
meat pie, once every 3 or4 years
per member. So if you or your Club |
can see their way clear to assist
financially with a “once every blue
moon WRC-19 donation”, the WIA
board would be most appreciative.
There is precedent for the WIA to ask
for donations towards WRC costs,
which helps spread the cost across
the wider Radio Amateur cohort.

Funding the WRC commitment
- which includes more than 6 APT
preparatory meeting across Asis-
Pacific - is a non-trivial cost for the
WIA, and it is a struggle. The WIA,
as the sole Australian peak body
recognised by the IARU / ITU, views
this international representation as one
of its most important responsibilities,
if not the most important. This view
has been consistently supported by
member surveys.

In Summary :
Without international representation,
we can expect regulators globally
and locally to succumb to the ever
increasing commercial pressure
to release more of the amateur
spectrum, Whilst some losses are
inevitable, especially inthe GHz .
bands, maintaining a presence at !
these forums is the only way to
minimise these losses. We also
cannot assume our own regulators
fully understand what the Amateur
Radio Service is and its value to
the community - hence why Dale .
VK1DSH gave a presentation to the;
Australian delegation on this subject
at one of the earlier meetings of the’
Australian delegation. '

On behalf of the WIA board

73 ' :
Qreg VK2GPK T
WIA President o













K3NG Based Azimuth / Elevation
Rotator Gontroller for Microwave and

EME Application

Justin Giles-Clark VK7TW
Introduction .
This paper was sourced from a
presentation originally given at *

Gippstech 2019. The author had

been looking for an automated

way to track the Sun, Moon and ¢
satellites for a while and a friend -
and fellow 10GHz Earth-Moon-

Earth (EME) experimenter Richard
VK7ZBX purchased a rotator

controller off an amateur that used

the K3NG software. The author

looked into this open source

software and found it to be easy to

use and it certainly met many of the
criteria he was looking for. It was .
originally written by Anthony Good
K3NG who advocates that Radio .
Amateurs should actually be called
“Radio Artisans” and his website
is called just that: https://blog.
radioartisan.com/

The criteria included the need
for it to be Open Source software.
The K3NG software is freely shared *
through the Github platform just
search for K3NG. There are many
contributors including Matt VK5ZM
from AREG in VK5. Many other ¢
amateurs have adapted the software
to their needs and they have Github *
branches. The other criteria included
that the software needed to be very ¢
flexible, modular and easy to read
and configure for experimenters.

Further investigation exposed a

fantastic project that was too good *
not to share! | must acknowledge

Rex VK7MO's enthusiasm and

crusade for accurate az/el pointing *
as this was definitely infectious.

The K3NG software features ¢
include: :
¢ Azimuth only and azimuth /

elevation rotator support
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Serial interface using the
standard Arduino USB port
Control Port Protocol Support

- Yaesu GS-232A & GS-2328
&Easycom

Support for position sensors:
Potentiometers / Analog Voltage,
Rotary Encoders, Incremental
Encoders, Pulse Output,
HMC5883L digital compass,
ADXL345 accelerometer,
LSM303 digital compass and
accelerometer, HH-12 / AS5045,
A2 Absolute Encoder (under
development)

LCD display (2 or 4 rows, at
least 16 columns)

Directional indication on LCD
display (North, South, North
Northwest, etc.) along with
degrees

Intelligent automatic rotation
(utilizes overlap on 450 degree
rotators)

Support for both 360 degree and
450 degree azimuth rotators or
any rotation capability up to 719
degrees

North Center and South Center
support

Support for any starting point
{fully clockwise)

Optional rotation smooth ramp
up and optional brake engage/
disengage lines for azimuth and
elevation

Buttons for manual rotation,
Command timeout, Timed
interval rotation

Overlap LED Indicator, Help
screen

Speed Control, both single PWM
output (compatible with Yaesu
controllers) and dual PWM rotate
CW and rotate CCW outputs

and dual elevate up and elevate '
down outputs

¢ Variable frequency outputs

¢ Preset Contro! using either
potentiometers or rotary
encoders with optional preset
start button

e DC, AC or Stepper motor
support

¢ Speed Potentiometer, Manual
Rotation Limits & Park button

¢ Optional tenth of a degree
support with Easycom protocol
{i.e. 123.4 degrees)

¢ Azimuth and elevation
calibration tables

¢ Host unit and Remote unit
operation for remotely located
sensors using two Arduinos or
ATMega chip

¢ Works with hamiib rotetl/rotcltd

libraries, N1MM, PST Rotator,

and many more programs

Built in Moon and Sun Tracking

GPS Interfacing

Realtime Clock Interfacing and

Ethernet Shield Support

The controller uses a common
Arduiro platform, Arduino
modules & the Arduino Integrated
Development Environment.

Application

¢ Anything requiring azimuth and
elevation contro! or just azimuth
control

¢ Earth - Moon - Earth application
- tracks sun for noise
measurements and moon for
EME and

¢ Can be computer controlled
using standard rotator protocol
commands so it can be driven

by satellite tracking software for

terrestrial to satellite work.
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The software is modular with each Arduino sketch
containing different configuration elements:

* Main definition sketch — k3ng_rotator_controller
Main features sketch — rotator_features.h

Main pins config sketch — rotator _pins.h

Main settings config sketch - rotator_settings.h
Some standard hardware configs - rotator_
hardware.h sketch and select: MOUPU or EA4TX_
ARS_USB or WB6KCN

These sketches are configured by removing the “//
comment to activate and if you not using a function then
itis set to 0 (zero). A few libraries are needed and you
need to ensure they are installed. ’

See Table below.

What else needs to be configured?

Buttons & Control Lines

To configure the buttons as per the schematic wiring
define the following functions and pin numbers in the
Sketch - rotator_pins.h:

#define rotate_cw 6

#define rotate_ccw 7

#define rotate_up 8

#define rotate_down 9

#idefine button_cw 26

#idefine button_ccw 27

f#idefine button_up 25

#idefine button_down 24

fidefine button_stop 30

fidefine button_park 31

fidefine moon_tracking_button 28

#define sun_tracking_button 29

#define pin_sun_pushbutton_calibration 34
#define pin_moon_pushbutton_calibration 35
GPS defaults to using the Serial 2 port pins (Tx2 -
16, RX2 - 17)

*¢ 0 0

e ¢ & ¢ 0 O O & 6 O O O O O 2

f Library Name Comment )
FaBoLCD_PCF8574 LCD Library
HMC5883L Restructured Library Directory
LCD_C0220B1Z LCD Library
LSM303 Restructured Library Directory
Mecha_QMC5883L Library
PCF8583 Fix path to Wire.h
RIClib Restructured Library Directory
TimerFive Restructured Library Directory
TimerOne Library
TinyGPS Restructured Library Directory
hh12 Ubrary
k3ng_remote_rotator_controller Restructured Library Directory
moon2 B Restructured Library Directory
|_Sunpos Restructured Library Directory

Incremental Encoders
The author used the already supported incremental
encoders from OMRON - EGBQ—CWZGCi -~ 2000 step for
360°. s

To configure the encoders as per the schehatic
wiring define the following functions and pin numbers in
the Sketch - rotator_pins.h:

¢ jdefine el_incremental_encoder_pin_phase_a 20
e #define el_incremental_encoder_pin_phase_b 21
¢ #define el_incremental_encoder_pin_phase_z 23
¢ #define EL_POSITION_INCREMENTAL _
ENCODER_A_PIN_INTERRUPT 3
#define EL_POSITION_INCREMENTAL _
ENCODER_B_PIN_INTERRUPT 2
#define az_incremental_encoder_pin_phase_a 18
#define az_incromental_encoder_pin_phase_b 19
#define az_incremental_encoder_pin_phase_z 22
#define AZ_POSITION_INCREMENTAL _
ENCODER_A_PIN_INTERRUPT 5
* #define AZ_POSITION_INCREMENTAL._
ENCODER_B_PIN_INTERRUPT 4

To get the accuracy down to the 0.1 degree the author
needed to update Sketch - rotator_settings.h with:

o #define AZIMUTH_TOLERANCE 0.1

¢ jidefine ELEVATION_TOLERANCE 0.1

To configure the features that needed in the controller
you use the Sketch - rotator_features.h:
¢ itdefine FEATURE_ELEVATION_CONTROL
+»—#define FEATURE_EASYCOM_EMULATION
¢ i#define FEATURE_AZ_POSITION_INCREMENTAL_
ENCODER
+ #define FEATURE_EL_POSITION_INCREMENTAL_
ENCODER .
#idefine FEATURE_MOON_TRACKING
#define FEATURE_SUN_TRACKING
#define FEATURE_SUN_PUSHBUTTON_AZ_EL _
CALIBRATION
* jidefine FEATURE_MOON_PUSHBUTTON_AZ EL
CALIBRATION
#idefine FEATURE_CLOCK
#idefine FEATURE_GPS
fidefine FEATURE_4_BIT_LCD_DISPLAY .
#define LCD_COLUMNS 20
#define LCD_ROWS 4
#define OPTION_DISPLAY_BIG_CLOCK

The AZ/EL Mount

The author was able to get hold of a heavy duty CCTV
mount that originally had 24V AC motors. These were
too fast and were replaced with 12VDC motors with a
1:40 gearing ratio and very little play. This slowed the
movement down and meant the mount could run on
12VDC when portable. The picture on the right shows
the incremental encoders for azimuth and elevation
feedback.

® & ¢ @

e &6 &6 o o o
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Semi Automatic Operation

This mode can be used if you

cannot see the moon and the

process is:

1. Manually pointing the dish to a
known land mark {or heading)
and known zero elevation or
just point at the Sun {f visible).
Do not look directly through the
scope at the sun!

2. Using backslash commands
through a serial/USB terminal to
set the azimuth and slevation. \A
143.1 (set azimuth) \B 23.1 (set
elevation)

3. With GPS locked {can be shown
on display - top right hand
corner)

4. Send \M1 (activate Moon
Tracking) or push the Moon
Track button!

5. If sun visible, use it (\XS) then
‘activate moon tracking

If you can see the moon then the

process is simplified to:

1. Manually point the dish to the
moon using the scope

2. Issue command \XM (Calibrate
az/el to current moon)

3. With GPS locked {can be shown
on display - top right hand
corner)

4. lIssue the command \M1
{activate Moon Tracking) or push
the moon tracking button

Automatic Operation

This mode is used for permanent

installation where you can calibrate

the installation.

1. K3NG can be setup to
remember the last AZ/EL
position therefore it knows
where it was

2. With GPS locked {can be shown
on display - top right hand
comer)

3. Send \M1 (activate Moon
Tracking) or \XS (activate sun
tracking)

Learnings and Conclusions
The author fearned early that he
needed an Arduino MEGA for the
more pins, interrupts and serial
ports. The move to 12VDC geared
motors enabled 12VDC only
operation, using already supported
Incremental Encoders speed up the
development and troubleshooting.
Spend the time calibrating your
rifie scope using Sun Noise - it
really pays off later. The AZ/E|
rotator mechanism Is a stand-alone
element of the portable EME rig

which makes it easier for a single
person operation in the field.

The author concludes that an
automated mount does certainly
free-up EME operation so you can
focus on WSJT and transverter
operation. The K3NG software is
flexible and easy to configure and
setup for the experimenter. There
is also a great support community
that includes VK amateurs. There
is a good WIKI with the K3NG
software and it is the first place to
look for information. Suggest that

anyone interested subscribes to the

radioartisan@groups.io group and
watches for any changes on the
K3NG Rotator Github site.

References

o https://github.com/k3ng/k3ng_

rotator_controlfer/wiki

* htips://blog.radiocartisan.com/
yaesu-rotator-computer-serial-
intorface/

t
'

. http://www.eglofﬁeu/index.php/;
en/la-technique/antennesi/rotor- '

via-ethemet
o htips://remoteqth.com/single-
rotator-interface.php

o http:/iwww.palehg.com/diOshf._

beacon.htm

TAC Notes: 30 M Bandplan change

John Martin VK3KM, TAC Coordinator

e tac@wia.org.au

30 Metres

As FT8 activity continues to increase,
there is not much room to move on
30 metres.

Back in 2017 the 30 metre band
plan was modified to address an
interference issue between CW and
SSB operators. It was recommended
that whenever possible, SSB activity
should be within the segment 10.125
- 10.135 MHz.

In other words, whenever it is
possible - and bearing in mind the
time of day - preference should
be given to filling this segment
before spreading down into the

CW segment, or up into the digital
modes segment.

This has been working
moderately well, but the issue
has arisen again due to a further
increase in FT8 activity. There are
now three FT8 frequencies in use,
and the lowest of these is 10.131
MHz. Unfortunately this clashes with
the recommended SSB segment
extending up to 10.135 MHz. To
keep the two modes apart, it will
be necessary for SSB stations
whenever possible to keep clear of
frequencies above 10.130 MHz. For
USB operation, this means a dial
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(suppressed carrier) frequency no
higher than 10,127 MHz.
So the proposal is to change

the preferred (core) SSB segment to |

10.120 - 10.130 MHz.
This is inconvenient for SSB

stations, and for CW operators who |

also have to share the remaining
band space with SSB. But there is

no real afternative. The frequencies .

used for FT8 are internationally

co-ordinated, so we cannot tell the ;

rest of the world to move. The only
way to avoid QRM is to avoid the

frequencies where it is happening.




SWR - And The Meaning Of Lif

Jim Tregelias VK5JST

introduction
We all know about SWR, because
over our lives we have all gathered
a lot of data on the subject from
our ham and CB friends , and
other reliable sources such as the
American educational film series
entitied “Smokey and the Bandit”.:-)
All of these sources clearly
demonstrate that unless the
“SWAR?” of our antenna system is
less than 1.05, then we will not be
heard, our finals will blow up, we will
get rf burns from the metal parts of
our microphones and transceivers,
and we may actually end up sterile
due to the excessive rf In the shack.
Right?? Ermrr, well, not quite.
Amateur radio is full of tall tales
and true, and nothing has more
nonsense spoken about it than the
SWR of antenna systems. So, let’s
look at some hard facts and try to
establish the truth.

Signal Strength

Back in the 1930’s, It was generally
agreed that 50 microvoits rms at the
input terminals of a radio was an S9
signal (large), but that was about the
extent of the agreement because
receiver input impedances varied
widely, and so did the receiver AGC
characteristics, noise performance
and overall gain. it was not until the
early 1980s that an attempt at some
standardization was made by the
JARU, and signal levels were defined
which should proeduce particular
readings on a receiver 8 meter. The

recelver input impedance assumed

for these “standards”™ was 50 ohm
and the voltage levels defined are
shown in Figure 1.

Note that a change of one
S point doubles or halves the
voltage to be found at the receiver
input (or a 8dB change). This
logarithmic scale has some
interesting consequences. Say a
distant transmitter of 100 watts

is producing an S7 level in your
receiver. To boost the received
signal to S8, the voltage at the
receiver input must double, and
so the transmitter power must be
quadrupled to 400 watts to cause
this. An S9 signal level will require a
transmitter power of 1600 watts !
And also note that this
quadrupling of transmitter power
produces a fairly minor change
in the received audio level due to
receiver AGC action. Itis worth
noting that even in these days of
very advanced receivers, AGC
action is seldom exactly logarithmic,
and S meters still typically tell the
small lies which salesmen love, as
they boast about the behavior of
their products.

o INPUT )
SIGNAL-
READING | picrovoLTs
S 0.2
S2 04
S3 0.8
S4 16
S5 3.2
S6 6.3
s7 12,5
S8 25.0
S9 50.0
S9 +106B 160.0
S9 +200B 500.0
\ Y

Figure 1: IARU Standard Signal Levels.

Power Loss at Various SWR
Levels

The next item which must be
addressed, is what power loss is
implied by various SWR figures.
Have a look at Figure 2 and
prepared to be surprised. Even

at a SWR of 3.0, the power loss in
the antenna system is just 25%,
which given the fourfold increase

/

in power level needed to move one
S point, only represents a change
of a very small part of a S point,
and essentially no change in the
received audio level at all. For an
SWR of 1.5 or less (4% loss) you
will not even see the S meter needle
move, and you will certainly not be
able to detect any change at all in
receiver audio level.

So given the above, why all the

fuss about SWR??
7 B\
POWER
SWR LOSS
%
1.0 0
1.1 0.2
1.2 0.8
1.3 1.7
14 2.8
1.5 4.0
1.75 74
2.0 111
2.5 18.4
3.0 25.0
5.0 44.4
10.0 66.9
- _/

Figure 2: SWR Effective Power Loss.

Standing Waves in an
Antenna System

Standing waves develop in an
antenna system as a resuit of

the impedance of the system not
matching the output impedance
of the transmitter. As the output
of the transmitter moves through

a series of cycles of a (hopefully)
good clean sine wave, each cycle
moves down the transmission line
toward the antenna and away from
the transmitter at either the speed
of light (open wire lines) or some
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WIA news S

normal communications channels.”

“Amateur licensees are grateful
that ITU member-states continue to
recognize the benefits of providing
direct access to the radio spectrum to
qualified individuals,” said David. The
International Amateur Radio Union
(IARU) is an ITU sector member.

He points out that access to
frequency bands “spaced throughout
the radio spectrum” is critical to
Amateur Radio's future. He notes
that the initial pattern of amateur .
allocations dates back to 1927 and
the International Radiotelegraph
Conference. Allocations have
been expanded at subsequent
conferences, most recently at World
Radiocommunication Conference
2015 (WRC-15), when amateur radio
obtained a tiny secondary band
near 5,3 MHz. An earlier WRC was
responsible for the Amateur Service's
two lowest-frequency allocations,
135.7 - 137.8 kHz and 472 - 479 kHz.

The 1979 World Administrative
Radio Conference (WARC)
extended terrestrial allocations
above 40 GHz to include amateur
allocations.

Stranded Texas ham ‘saved
by a satellite’

Ham radio played a starring role in a
recent drama, this one in the United
States.

August 27 and Clayton, W5PFG,
and his father Jack, AC5DI, were
traversing the Chihuahuan Desert in
Big Bend National Park, Texas, USA,
when their vehicle became stuck in
mud from recent monsoonal rains.

Being stuck up to the axles, they
were unable to self-recover from the
situation, requiring assistance from
Park Rangers. August temperatures
in this desert reach upwards of 110-
115 degrees Fahrenheit.

There is no mobile phone
coverage outside park headquarters.

Clayton called on the AO-

92 satellite and reached Kevin
KK4YEL in Florida who notified park
authorities of the emergency.

In this remote part of the park,

with no access to mobile phone
coverage or radio repeaters, ham
radio still came through for Clayton.

New 3.4GHz Digital Mode
Record

John Martin VK3KM - WIA keeper of
the records lets us know that there
is a new 3.4GHz Digital Record that
has been set in VK7.

The record was set between
Hayden VK7HH on Mt Wellington in
Southern Tasmania and Peter VK7PD
and Andre’ VK7ZAB on Mt Barrow in
Northern Tasmania over a distance
of 168.7km.

The digitat record was used the
WSJT mode - FT8 and was set on
the 2nd of September 2019.

The latest lists of current and
past HF-UHF records are available
on the WIA Records Update web
page at http://www.wia.org.au/
members/records/data/

FlexRadio in Defence
partnership

in a strategic partnership with
Raytheon, US Amateur Radio SPR
equipment manufacturer FlexRadio
has been selected by the US Air
Force to adapt its off-the-shelf
SmartSDR/FLEX-6000 architecture
for HF modernization of airborne
communications platforms.,

The new radio will provide |
beyond line-of-sight, long distance
communications for air crews.

The Raytheon-FlexRadio team
is but one of two recipients for
this development program. After a
31-month period of performance,
one team will be named to move on
to production.

NZART Taranaki Award

The Award will run from Thursday
3rd October till Monday 7th October
2019 Inclusive.

It is open to all Amateurs and
short wave Listeners. Contacts may
be made on any band, any mode.
Each station may be worked ONCE
ONLY for each separate application
for the Award.
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Copy of log and fee of $5.00 to
arrive before the 21st October

Refer to NZART website for
details: http://www.nzart.org.nz/

United Nations Amateur
Radio Club Update
MANHATTAN UN Headquarters’ |
4U1UN IS Making Slow but Steady \
Progress in Returning to Air. -

Responding to inquiries noting 1
the lack of 4U1UN activity, the
United Nations Amateur Radio Club .
{(UNARC} indicated on its Facebook
page this week that it's making slow
but steady progress in itsefforts to
get the station back on the air from .
UN Headquarters.

The main difficulties in getting |
4U1UN up and running again .
following its displacement by i
renovations at UN Headquarters
have been administrative and [
organizational, the UNARC team
said. The club explained that !
as a result of UN Headquarters :
renovation, the room on the 41st
floor housing the 4U1UN radio _
equipment was reallocated to the UN
Broadcast and Conference Support
Section (BCSS) and is now off limits:;

USA Reactivates Band
Planning team

ARRL report that in an effort ;
to more effectively address HF :
digital technology issues, ARRL :
President Rick Roderick, KSUR,
has reactivated the ARRL Board
of Directors’ HF Band Planning
Committee.

This will primarily focus on
spectrum allocation issues that
have gained increased visibility with
discussions on accommaodating
automatically controlled digital
stations. The committee will also
discuss operating frequencies for
FT4, FT8, and other digital modes. -

Read the ARRL story at arr.org/|
news/view/arri-hf-band-planning-
committee-reactivated-to-address-
spectrum-issues/ o
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Humidity is calculated from the
temperature and relative humidity.
More information can be found
here http://iwww.vkSmicrowave.net/
Humidity_Conversion_Formulas_
B210973EN-F.pdf

The total path loss prediction
is then a combination the figure
from lain’s website plus the free
space loss for a path. Free space
loss is fairly easy to calculate when
the distance and each station’s
antenna gain are both known. The
loss increases as the square of the
distance between two stations.
it is simply the change of surface
area of a sphere radiating from
one end, i.e. doubling the distance
adds 6 db of free space path loss.
The formulae to work this out is
long-hand complex however an
online calculator can be found here
https://www.everythingrf.com/
rf-calculators/free-space-path-loss-
calculator

As an exercise, let’s use the
current VK 122 GHz record distance
{70km) and work out the total path
loss. The record was in the Brisbane
area so using the screenshot
example data the water/oxygen
would be 41.7 db x 0.7 = 29.2db.
The free space path loss between
the two 122 GHz stations, each
with 50 db gain antennae, is 71 db
according to the online calculator.
Total path loss is therefore 71 + 29.2
db = 100.2 db.

As the data on lain’s website is
from only from a single point, the
actual loss will vary according to the
conditions along the path. The rapid
and sometimes deep QSB that occurs
on signals at mmWaves is more often
than not a patch of damp air rising
from vegetation or going across a
path. Still, it will give you some data
$0 you get an idea of the expected
signals if you know your power output
and noise figure. For 122 GHz, that
may be an even bigger guesstimate!

76 GHz and 122 GHz
Australian Records crumble
againl!

In what is making the space race
look like a side show, 76 GHz and

122 GHz is in the news again.

Andrew VK3CV provides some
more information on his 59 km
record; the last section gives some
more perspective of the challenges
faced with weather. “We started the
day (mid morning) at a much less
ambitious distance of 19km from
Mount Dandenong to the memorial
tower in Kangaroo Ground with the
two 50dB gain dish systems and
had signals at 30dB plus above the
noise.

As the weather forecast was
for dropping barometric pressure,
dropping humidity and dropping
temperatures, we decided to try
to push it out further. The Higher
location at Mt Dandenong has
significant tree cover and we had
previously tried the 19km path twice
and failed which was puzzling at
the time. This failure was found to
be due to dish pointing errors and
local foliage blockage at Mt D which
we solved with an accurate digital
elevation inclinometer. This was just
common sense elimination of every
possible variable. Once we got it all
pointing in the right places it worked
beautifully as expected and as the
numbers suggested it would.

The 59km DX locations were
Mount Dandenong at 620m
elevation, Dew point - 8C, and near
Pretly Sally Hill at 480m elevation
and Dew point -8C. Sea level
barometric pressure was falling
and around 1010mB, Humidity was
also falling, Sun with high cloud.
There was a cold front approaching
from the West but winds were
only around 10Kmh. We made the
contact using CW with a signal
strength peaking up to around
20dB above the noise, FM would
have been possible at the peaks in
signal but we didn’t try, the slowish
QSB was taking the signal right
down below the noise. My partner

.in crime Noel, VK3NH reported that

there seemed to be some sort of
diffraction effect at his end (Mt D),
his optical sight was pointing slightly
lower (approx 0.2 Deg) than we had
expected to get peak signal. Mine
end was pretty much dead on.

Noel also noticed some other
variable loss effect from what we
think Is evaporation from trees close
to below the path at his end, by
moving his location slightly to point
through sideway gaps in foliage
rather than significantly above
follage gave a better resuit.”

There is keen interest in the
Silicon Radar 122 GHz chips.
Andrew’s 122 GHz transceiver
{using the 002 variant) will be
published in Dubus 3/2019. This
should be out by the time you read
this. More on the subject in the next
columnl

Meantime, the weather has
been favourably dry in the Brisbane
area with extensions to the existing
records made, Stefan VK4CSD
and Roland VK4FB have set a new
national distance record on the 76
GHz band on 18/7/2019, distance
= 170.1 km. On 24/7/2019 they
also set a record on the 122 GHz
band, distance = 69.6 km. The
digital record for 122 GHz was also
extended on 11/08/2019 to 92.1km.
Of note the dew point on these days
was In the region of -6 to -9 deg Cl

IC-705 - SDR for mountain
tops?

Since becoming available almost
six months ago, the lcom IC-9700
has been the centre of conversation
amongst the general VHF/UHF
community. Despite some initial
shortcomings around the ability

to externally lock the transceiver

it is probably safe to say that the
transceiver has stamped its mark
on the “Home station” side of
operations. Equally for field use

the transceiver is quite usable for
field operation and with a little bit of
effort (interfacing) it can be used for
driving microwave transverters. The
ability to reliably set the power level
below 5 watts and not have to worry
about any significant overshoot from
the 100W PA is an improvement
over all other transceivers to date.
The 0 to 100% scale is not quite
linear but typically the IC-9700
outputs 0.5W on the 1% and 2.5W
on the 4% settings on 432 MHz.
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