



























































The ZS6BKW antenna - build a superior
alternative to the G5RV

Chris Meagher VK2ACD

Introduction
For many years my main HF
antenna was a G5RV, suspended
from a tree in inverted-V
configuration. In conjunction with an
80 m dipole, this served me quite
well until two years ago, when a
large kangaroo snagged the coax
running along the ground to the
shack, completely ripping it out of
the balun.

After first considering a repair,
| decided that the antenna was
overall too dilapidated and it would
be better to start from scratch,
to buy or make a new one. In
researching the second option,
looking for supplies of stranded
hard-drawn wire and ladder line, |
stumbled across the US website
of ‘Amateur Radio Supplies’,
selling both a traditional GSRV and
a ‘optimised’ variant called the
ZS6BKW. Further searches led me
to other websites, in particular to
an extensive comparative analysis
(1) which convinced me that the
ZS6 would be a better antenna,
principally as it offered muiti-band
no-tuner operation. The urge to
home-brew soon took hold and
| started collecting the partsto |
construct one, following the way the
commercial ones were made, and
also using stainless hardware and
heavier plastic parts for durability.

Two versions were built, using
different types of wire and slightly
different dimensions, one with bare
stranded hard-drawn wire for home
and one with insulated high-flex
wire for portable use. This article
describes the origins of the design,
the basic aspects of construction
and test results.

What is the ZS6BKW?
Invented by Louis Varney, the GSRV

has been a reasonably popular
antenna, usable on most HF bands
with a tuner and on 14 MHz direct.

It is simple, light weight and easy to
deploy in the field. It uses a centre-
fed wire dipole of total length 31.1 m
(1.5 wavelengths at 14 MHz) and

a paralle! line “matching section”
of 10.34 m x VF (velocity factor).
The limitations of the GSRV will be
well known by anyone who has
used one. There exists a multitude
of references and no doubt many
opinions on this antenna but suffice
to say that it came at a time well
before computer modelling was
avaitable.

In 1985, Brian Austin, then
ZS6BKW {now GOGSF) produced a
revised design based on the G5RV,
using computer modelling to optimise
the dimensions for improved multi-
band performance (2).

Austin, an electronics engineer,
devised a computer program to
model a range of values for the
antenna parameters, then buiit
and tested several antennas, over
a range of heights, plotting the
results on Smith charts. These tests
includeg variants of his own design,
and also the G5RV, and a variant
described in 1981 by T. Nicholson,
W5ANB in QST magazine, which
offered improved performance over
the GSRY, particularly on 7 MHz (3).

The resulting design featured a
shorter dipole section of 27.9 m (not
corrected for velocity factor), and a
longer matching section of 13.6 m,
not corrected for VF and calcufated
for 400 ohm parallel line. It claimed
to offer a good match to 50 ohms
on five bands - 7, 14, 18, 24 and
28 MHz. With a tuner, 3.5 MHz was

_also usable.

The original GERV uses
dimensions that are neat fractions of

wavelength, whereas the ZS6BKW
is based on the well-established
knowledge that somewhere on

a balanced feedline there will be
a point where there is a good
match for a particular frequency.
The modelling and testing done
by Austin found the optimum
dimensions where this point
coincided fairly well for 5§ amateur
HF bands.

The impedance at the point
where the dipole connects to the
paraliel line would vary substantially
depending on the frequency, so
there would be standing waves on
the line, but any losses would be
quite low on a parallel line. in the
coaxial line attached, losses due
to VSWR would be low, where the
match s good, but high where the
match is poor, thus making things
worse on 10 and 21 MHz. Austin
discusses this issue in some detail
in a recent RadCom article (4).

Clearly there were advantages
of this design compared to the
G5RV, yet it seems not to be well-
kanown. Recently, perhaps due to
commercial avallability, it seems
that more hams are disoqvering
what this simple antenna has to
offer.

Working out the details

There were no exact plans available,
so firstly | looked at the overall
construction. The antenna needed
to be robust and weather proof,

so | adopted the method used

in the commercial models, of
encapsulating the dipole centre
connection in PVC pipe fittings.

1 also adopted the method of

using swage, thimble and eye-bolt
connections to the centre, as an
effective way to avoid wire wear
and fractures. A simple ferrite bead
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DC bypass capacitors and chokes
used with the DC regulator should
be like the suggested circuit shown
but some just have a single ??uF
ceramic chip capacitor on the input
and output terminals!

For a recent project, |
constructed 3 separate G4JNT
LTC6946 PLLs to run on 4.96, 5.32
and 5.976 GHz to be incorporated
into 5760, 10368 and 24048 GHz
transverters. The LTC6946 PLL
works up to 6 GHz with similar
phase noise characteristics as
the ADF4355/5355 series (also 6
GHMz2). The PLL oscillators worked
OK despite being on 1.6 mm FR4
PCB but the phase noise was still
a bit under specification. | spent
hours optimizing the programming
but ended up focusing on the
voltage rail components and DC
rall bypasses to obtain the final
improvements.

During these tests | found great
differences in the actual contributed
noise from different types (and
sources) of voltage regulators. All

had the same noise specs quoted
at “0.003%" of output voltage from
10 - 100 kHz but noise contributed
varied up to 10 dB at +/- 50 kHz
without any other component
changes. To be fair, once the cheap
“seconds” regulators sourced online
were eliminated the results were
much closer! Voltage regulator noise
is easy to Identify as it shows up as
noise close to the centre frequency
and looks like a double camel hump
+/- 100 kHz of centre frequency (see
photo). Using good quality tantalum
bypass capacitors and genuine
AMS1117 voltage regulators {from
Element 14, RS Components,
DigiKey, etc) got things to the point
that they could not be improved.

After | finished the three PLLs,
I built another PLL using a newer
desligned PCB by G8ACE. The small
changes made around the PLL chip
in locating tracks and extra ground
vias saw another improvement in
phase noise. | wish | had used these
PCBs to start withl

Meantime, Brian GM8BJF has

done some work to improve the
Phase noise on the popular online
ADF5355 13 GHz PLLs. There are
two main PCB varlants (green and
black) but both share the same
circuitry and exhibit similar phase
noise problems as the ADF4351
examples. Central to the noise ,
problem would seem to be that they
both use the same general purpose °
LT1733 series regulator (8 pin
SQIC). These are intended to run
3.3 volts processors not microwave
osclllators, the better low noise
regulators specified [n the Analog
Devices data sheet have not been
used as they cost 20 times more!
Unfortunately the two different
regulators have entirely different
pinouts and circuitry so a straight
swap Is not an option.

Given that the existing regulator
could not be changed on the
ADF5355 PCB, an even simpler
solution was found by just installing a |
super large low ESR capacitor across :
the output of the DC regulatorl The
actual value probably isn’t critical but [
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The team so far includes:
Dave K3EL, Pista HA5AQ, Les
W2LK, Heye DJSRR, Mike WAGO,
Jacky ZL3CW, Amie N6HC,
Steve W1SRD, Chris N6WM, Laci
HAONAR, Ricardo PY2PT, Walt
NBXG and Gene K5GS.

Keep up to date with news of
Ducie Island at the DXpedition
website http:/fvp6d.com/

St Brandon update

The callsign 3B7A has been
approved by the Mauritian
authorities for the April DXpedition
to St Brandon. The Northern
California DX Foundation has come
on board as a major sponsor.

Keep up to date with news at
the DXpedition website http://www.
saintbrandondx.com/en

Please email me with any DX
related news for inclusion in this
column. | am particularly interested
in hearing about DX worked or
heard in other states and from
newer DXers.

73 and good DX,

Luke VK3HJ

?; ;

TAc NOtes John Martin VK3KM, TAC Coordinator

Beacons and FT8

The Barossa Valley 6 metre beacon VKSRBV

has been switched off, to avoid interfering

with stations running FT8, VKSRBV has been
operating for many years on 50.315 MHz, but the
developers of FT8 have nominated a worldwide
operating frequency of 50.313 MHz, so VKSRBY
will need to be relocated. It is also likely that
similar clashes could occur in the future as more
new digital modes come into use in the same part
of the band.

The placement of our 6 metre beacon
segment - centred on 50.300 MHz - was dictated
by our licence conditions in the days of Channel 0
telovision. Below 52 MHz2, operation in the eastern
states was confined to the DX window at 50.000
- 50.300 MHz. So eastern state beacons were
allocated just below §0.300 MHz2, and western
state beacons just above 5§0.300 MHz. But now
we can progressively refocate our beacons as and
when necessary to avoid any future clashés with
digimode activity.

The sub-band §0.300 ~ 50.400 MHz is now
racognised as digimede territory in all JARU
regions, And 50.400 - 50.500 MHz has been
adopted in Region | as the new recommended
beacon segment. We will over time be ableto
follow the same pattern, and the existing band

plan already makes provision for this change.
FT8 on 2 metres

FT8 is becoming popular on 2 metres. The
software comes with recommended operating
frequencies built in, but only for bands up to 6
metres. On 2 metres, our band plan has a group
of spot frequencies recommended for modes of
different bandwidths. The narrow band channel
on 144.320 MHz is the logical one for FT8. It is
noted that 144.313 MHz has also been used for
FT8. But unless there are compelling reasons to
do otherwise, | would recommend the band plan.

Safety warning & correction: Lithium batteries

ALARA notes page 45, AR magazine November 2017

Glen English VK1XX has identified a point of confusion
found in the Adelaide Hills Amateur Radio Society report:
specifically in the section headed “The September
topic” on page 45.

About LiFePO4 cells: there is also a reference in the
same paragraph to LiPo cells, which are quite different
beasts. The article appears to be about LiFePO4 cells.

For the record:

LiFoPO4 cells have a nominl flodt’ o full voitage of
3.25 V per cell, and a max charge of 3.65 V. Theyane
FULLY discharged at 2.7 V.
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LiPo, or Lithiurn Polymer cells, have a max charge of .
between 4.1 and 4.3 V per cell, depending on the anode :
material, and are discharged at approx. 3.2V percell.

The way the article reads, it encourages users to
charge the LiFePO4 cell to 4.23 V, which Is a recipe for
disaster!

They are very different cells with very different
chemistry and must not be confused.

* Thank you Glen for.alerting us to the confusion which

- was misséd during proof reading.













John Moyle Field Day Contest 2018

Denis Johnstone VK4AE/VK3ZUX

17 - 18 March 2018
0100 UTC Sat - 0059 Sun

| wish all entrants good luck, and
look forward to hearing some of you
on air during the contest!

N.B. new email address: jmfd2018@
wia.org.au will be set up close to the
event for entries and you can check

out latest info at hitp://www.wia.org.
au/contests/

Overview

1.

The aim is to encourage

and provide familiarisation

with portable operation, and

provide training for emergency

situations. The rules are

therefore designed to encourage

field and portable operation.

The contest takes place on the

third full weekend in March each

year, and runs from 0100 UTC

Saturday to 0059 UTC Sunday,

17 - 19 March, 2018.

The contest is open to all VK, ZL

and P2 stations. Other stations

are welcome to participate,

but can only claim points for

contacts with VK, ZL and P2

stations.

Single operator portable entries

shall consist of ONE choice

from each of the following (e.g.

6 hour, portable, phone, VHF/

UHF):

a. 24 or 6 hour;

b. Phone, CW, Digital or All
modes;

¢. HF, VHF/UHF or All Bands.

Multi-operator portable entries

shall consist of ONE choice

from each of the following (e.g.

24 hour, portable, phone, VHF/

UHF):

a. 24 or 6 hour;

b. Phone, CW, Digital or All
modes;

c. HF, VHF/UHF or All Bands.

Home and SWL entries shall

consist of ONE choice from each

of the following (e.g. 24 hour,
portable, phone, VHF/UHF):
a. 24 or 6 hour;

b. All modes;

¢. HF, VHF/UHF or All Bands.

Multi operator stations are not
permitted in the Home Category.
If a Home Station works the
same station regularly on any
band or any mode they should
submit their log to verify those
contacts (See sect. 17 below).

Scoring
7. Portable HF stations shall score

2 points per QSO. CW only
contacts to score 4 points per
QSO for contacts with either
home or portable stations.

. On VHF/UHF portable stations

for Phone and Digital each

contact scores 2 points per

contact, and CW contacts score

4 points. In addition the VHF/

UHF Portable stations shall add

a distance score of the following

oném:

a. 0-49 km, 2 points per QSO;

b. §0-99 km, § points per QSO;

¢. 100-149 km 10 points per
QS0;

d. 150-299 km 20 points per
QS0;

8. 300-499 km 30 points per
QSso;

f. 500 km and greater, 2 points
per QSO.

. Portable stations shall add an

additional distance score on 144

MHz and higher:

a. 0 to 49 km, 2 points per QSO;

b. 50 to 99 km, 5 points per
QSO;

¢. 100 to 149 km, 10 points per
QSo;

d. 150 to 299 km, 20 points per
Qso

©. 300 km and greater, 30 points

per QSO.

10. For sach VHF/UHF QSO where

more than 2 points are claimed,
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1.

Log Submission
12. For each contact: UTC time,

+13. All logs must be accompanied :

both the latitude and longitude -
of the station contacted or other.
satisfactory proof of distance .
such as the 6-figure Maidenhead
Locator must be supplied. '
Home stations shall score:
a. Two points per QSO with '
each portable station.
b. One point per QSO with other
home stations. :
¢. For VHF/UHF QSO Home
stations shall add as a
distance score on 6 m:
i. 0-49 km, 1 points per
Qso;
ii. 60-99 km, 2 points per
Qso; .
fii. 100-149 km 5 points per
QSO; ’
iv. 150-299 km 10 points per
QS0O; .
v. 300-499 km 15 points per
Qso; ;
vi. 500 km and greater,
2 points per QSO. :
d. Home stations shall add as a.
distance score on 144 MHz .
and higher:
i. 0to49km, 1 points per
QSO0; ,
ii. 50 to 99 km, 2 points per .
QSO; '
iil. 100 to 149 km, 5 points
per QSO;
iv. 150 to 299 km, 10 points -
per QSO.
v. 300 km and greater,
15 points per QSO.

frequency, station worked, RST/,
serial numbers sent/received
and claimed score. (VHF and '
above location of other station

and distance showing the Lat/

Long or Maidenhead Locator to
6 figures for the station worked.)
by a summary sheet showing: l
call sign, name, mailing address,




section entered, number of
contacts, claimed score,
location of the station during
the contest, and equipment
used, and a signed declaration
stating “l hereby declare that
this station was operated in
accordance with the rules and
spirit of the contest and that the
contest manager’s decision will
be accepted as final”. For multi-
operator stations, the FULL
names and all call signs (legible)
of all operators must be listed.

14. The email address for this year's
JMMFD contest shouid be setup
a few days before the contest,
and | would suggest to those
who will be sending in your Logs
electronically, to send in a test
email with the words “TEST
JMMFD 2018, in subject the line
and also set the “READ REQUEST
RECEIPT” flag (if it is available
on your e-mail system.). Your call
sign can then be added into the
database for this year’s contest.
When actually submitting your
log for the contest, if you do not
receive an e-mail acknowledging
receipt of your log, then the log
has not been received.

15. Paper logs may be posted io
“John Moyle Contest Manager,
27 Laguna Ave, Kirwan 4817
QLD". Alternatively, logs may
be e-mailed jmfd2018@wia.org.
au, vk4ae@wia.org.au, or snail
mailed via the WIA Contest
Manager, JMMFD, P.O. Box
2042 Bayswater, VIC 3153. Club
stations must forward in the first
instance an electronic version
of their log. Club Stations who
submit only a paper log will have
that log returned as unreadable,
due to the very large amount of
work involved in entering and
checking large paper logs.

16. The following formats are
acceptable: Microsoft Excel or
Word, ASCII text or the print log
output file from electronic log
programs such as VK Contest
Log (VKCL). Logs sent by disc or
e-mail must include a summary
sheet and declaration, but the

operator's full name (legible} is
acceptable in lieu of a signature.

17. Because of the altered
publishing lead time of AR
magazine Logs must be
postmarked no later than 18
April 2018, and as the post is
now so slow and unreliable,
logs despatched on the last
day might not arrive in time.
Electronic versions of the log
will be received until midnight
25 April 2018, Any logs received
after this date will be returned as
ineligible.

18. If any station works the same
station multiple times on any
band or on any mode, both
stations should each enter a log
to verify those contacts. This
rule was introduced to overcome
a problem experienced in
previous contests where a
portable station worked a
significant number of home
stations, but those home
stations did not enter a log, so
there were a very large number
of unverifiable contacts.

Certificates and Trophy

19. At the discretion of the Contest
Manager, certificates will be
awarded to the winners of each
portable section, Additional
certificates may be awarded
where operation merits it.

Note that entrants in a 24-hour
section are ineligible for awards
in a 6-hour section.

20. The Australian WIA Affiliated
club station, with the highest
overall score will be awarded
the President’s Cup, a perpetual
trophy held at the Executive
Office, and will receive an
individually inscribed wall plaque
as psrmanent recognition.

Disqualification

21. General WIA contest
disqualification criteria, as
published in Amateur Radio from
time to time, applies to entries
in this contest. Logs which are
illegible or excessively untidy are
also liable to be disqualified.

Definitions

22. A portable station comprises
field equipment operating from
a power source, e.g. batteries,
portable generator, solar power,
wind power, independent of any
permanent facilities and which
is not the normal location of any
amateur station. Mains power
supply is not to be used for any
part of the portable installation
lighting or even battery-
charging.

23. All equipment comprising the
portable station must be located
within an 800 m diameter circle.

24. A single operator station is
where one person performs all
operating, logging, and spotting
functions.

25. A single operator may only use
a call-sign of which he/she
Is the official holder. A single
operator may not use a call-sign
belonging to any group, club or
organisation for which he/she
is a sponsor except as part of a
multi-operator entry.

26. A multi-operator station is where
more than one person operates,
checks for duplicates, keeps the
log, performs spotting, etc.

27. A multi-operator station may
use only one call sign during the
contest.

28. Multi-operator stations may only
use one transmitter on each
band at any one time, regardiess
aof the mode in use.

29. All stations, both Single and
Multi-operator stations must
submit a separate log for each
band.

30. Logs submitted electronically
can use a separate Excel
worksheet for each band linked
to a summary sheet. A typical
example is shown at http:.//www.
wia.org.au/contests/ which can
be copied and adapted for the
individual use of either a single
or multi operator station.

31. Any station operated by a club,
group, or organisation will be
considered to be multi-operator
by default and are not to use the
permanent club facilities.

Amateur Radio January/February 2018 41














































































