NERG NEWS APRIL 2026

Monthly meeting
North East Radio Group Inc th : .
Jnursaay 9~ April - 6.00 FIV
PO Box 270, Greensborough, VIC 3088 Thursday 9~ April - 8:00 PM
www.nerg.asn.au ABN - 19 340 249 865 GregVK3VT will be presenting a talk and
Incorporated 1985 Victoria Reg No AOOO67 76V demonstration about RTTY.

Affiliated with the WIA

Editors — Chris VK3IK, David VR5UQ Every Thursday afternoon — Radio Café

Page Come along and play with the radios, have a chat
1 Whats on this month &Training and a cuppa, bring your favourite nibbles.
News
2 Dxpeditions, Contests & Discounts Fourth TueSday of the month —
3 Remotes, Club info, Nets, Sponsors Gainfully Unemployed Group

4 A 23cm Yagi and Updating YagiCAD Tuesday April 28" 11:00am for coffee; lunch
12:15 at the Greensborough RSL, please let us
know if you are attending.

Build and Training Day To get on the mailing list for this group please

Kit Building and Testing plus request membership on groups.io the group
Foundation Training and General name is nerg-gug.

Assessment Day Club Antenna

at 9am, to register contact us at: works at the Construction day in March. Some of
training@nerg.asn.au the ropes that hold the elements had perished

thus the elements on that side had pulled down
the spreader arm. While the tower was tilted over
we put the 30m kit on the beam. The 30m element
is a dipole and is 90 degrees off from the other

: elements. There were more ropes that needed
SRR T changing also, so we did the ones we had enough

y . rope for. One other thing we found was that the
Randall VK3RM passed away on the 23" March in\inch that allows the centre section of the tower

the early hours of the morning. Randall was larger go up and down was seized. This meant that
than life as those that new him would attest too. {14 tower would only go in one direction. After a

RIP Randall. bit of “amateur” modification and hammer work we
were able to do what we needed to do. A
replacemnt winch has been purchesed.

Chris
VK3IK

Kit day starts around 10am lunch will be
available - $5 pp.
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PLANNED DXPEDITIONS Discounts from Suppliers

April 2026 will see a few good DXPeditions on the
air. The first interesting one is 3B9N Rodrigues Is.
This island is in the Indian Ocean off the Eastern
coast of Madagascar.

Start End Entity Callsign
Apr 03 May 20 Rodrigues Is. 3B9N
Apr08 Apr08 Svalbard JW
Apr 11 Apr25 Guinea 3X3A
St Kitts &
Apr 11 May 01 Nevis V47EM
Apr16  Apr30 Bermuda VPIOKF
Apr17  Apr22 Fiji 3D2JK
Apr19  Apr30 Marquesas TX9W
Apr 23 May 01 Lesotho 7TP8WR
Apr 25 May 08 Gambia C5
Apr25  Apr30 Mongolia JTOLR

Thanks to http://www.ng3k.com/misc/adxo.html

: Provides transmit on 160 metres using a dipole,
April 2026 Contests 80 and 40 metres using a trapped dipole and a

Here are some of the contests to look out for
this coming month. In the table you will see
Phone Weekly Test and the World Wide
Sideband Activity Test. These contests run
weekly. Check contestcalendar.com for details.

Contest Times & Dates
Worlwide Sideband
Activity Contest 01002-01592, Apr 21

SP DX Contest

05

1500Z, Apr 04 to 1500Z, Apr

DARC Easter Contest

1500Z — 1729Z Apr 06

Yuri Gagarin
International DX
Contest

12

1200Z, Apr 11 to 1159Z Apr

RSGB FT4 International

1200Z, Apr 11 to 1200Z Apr

Activity Day 12

Africa FT4 DX Contest  [1500Z - 2000Z, Apr 12
ZL Sprint CW 0800Z to 0829Z Apr 14
ZL Sprint SSB 0830Z to 0859Z Apr 14
ZL Sprint SSB 0900Z to 0929Z Apr 14

Feld Hell Sprint
RSGB 80m Club
Championship CW

18002-2159Z, Apr 18
1900Z - 2030Z, Apr 13

Many thanks to
http://www.contestcalendar.com/contestcal.html
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Club members can get discounts from two
suppliers:

Altronics. (Australia Wide), Mention you are
from the North East Radio Group or give our
customer no - 64429. Discount will be minus 10%
up to 45% off depending on the item. (Actual
discounts depend on the product type and quantity
purchased). There is No Minimum Spend in store to
receive the discount. For on-line or phone Sales
there IS a Minimum spend of $25.00 inc GST but
NOT including Freight. In the comments section put
“64429” to receive the discount.

Jaycar Electronics stores by mentioning you are
from the “NERG” no spaces quotes or dots efc,
Account code is 44700493. You need to spend a min
$25.00 to receive the 10% discount.

http.//www.jaycar.com.au/

VK3CNE REMOTE STATION

Can be used for receive on all HF bands.

Spiderbeam for 30 through 10 metres. If you are
using 30m remember it is a dipole and is 90
degrees out from the main beam.

This is only available to members, you will need:

* An Amateur Radio Licence — any grade —
Remember you can only use the bands and
power you are licensed to use.

e A windows computer with sound card
connected to a speaker and a microphone. A
PC headset is ideal.

* OR an android tablet or phone and are
prepared to pay for the app (less than $20)

* Download the free client from
RemoteHams.com install it on your machine
and register with RemoteHams.com using your
callsign. The android app is called RCForb
and is available on google play.

* The NERG station is “VK3CNE” Connect to it
and request “club” membership and TX
capability. Then wait until your membership is
approved and away you go!

e Usage privileges are only available to financial
NERG members with VK callsigns.

VHF / UHF Remote

The VHF/UHF remote operates exactly the same as
the HF version, the Station is “VK3CNE — 9700”


http://www.jaycar.com.au/
http://www.contestcalendar.com/contestcal.html
http://www.ng3k.com/misc/adxo.html

The NERG Incc. Reg No A0006776V
http://nerg.asn.au The North East Radio Group,
Inc. is an amateur radio club devoted to
encouraging members and others to enjoy the
hobby of amateur radio. It tries not to hang on
ceremony and endless reporting but rather
participate in the fun aspects of this fascinating

hobbi.

President Anthony VK3YH/BNR
Vice President Chris VK3IK/AWG
Secretary Peter VK3PCC
Treasurer Anthony VK3YH/BNR

Committee Members
Mark VK3BYY  David VK3UQ
Simon VK3SIM  Frank VK3OP
Steve VKBMCC Rob VK3LER

NERG NEWS ARTICLES

The NERG is always happy to receive news,
articles, and member’s wanted or for sale
advertisements for inclusion in the newsletter.
Please contact the editor at
news{at}nerg.asn.au

Nets & Beacons

NERG NETS run on the club's 70cm repeater
VK3RMH TX 438.325MHz and RX 433.325MHz
both C4FM and analogue. That means you RX on
438.325MHz and TX on 433.325MHz. You will need
a 91.5Hz CTCSS tone on your analogue FM TX and
if you don’t want to be bothered with listening to the
C4FM digital signals on the output then set your
radio to 91.5Hz CTCSS tone on RX as well. (8.30 —
9.30 pm Non-meeting Thursdays). Feel free to join
the discussions.

146.575MHz is used as a general Net frequency
by a number of NERG Members and is often used
by the DX chasers in the club while chasing DX.
Foxhunters use this channel for liaison as well on
the third Friday of the month.

The club also has a 10m beacon working on
28.2565
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About the NERG Club Sponsor

Margherita Pizza ph 9434 4980
89 Main Road, Lower Plenty, Vic 3093
web www.margherita.com.au

Margherita's Still Sponsor the NERG and
provide the excellent suppers that we have
come to enjoy. Order your next Pizza dinner
from them and tell them you appreciate their
support of the club.

FACEBOOK

The club are on Facebook. We can be found at
the following link.

https.:.//www.facebook.com/groups/nergamateur




A 23cm Yagi and Updating YagiCAD for NEC5

By Paul McMahon

It's been quite a while since | have written anything
antenna focused so, with lashing out for Christmas and
buying a legit Licence for NEC5, | thought people might
be interested in my experiences having integrated the
NEC5 engine into YagiCAD.

The Numerical Electromagnetics Code version 5
(A.K.A. NEC5) is the latest and greatest version in a
long line of specialist antenna software from the
Lawrence Livermore National Laboratory (LLNL) in the
US. For a long time most hobbyist/amateur radio
antenna programs (such as YagiCAD) have relied
heavily on NEC2 as this was the last version they
released to the public domain(read free). NEC3 and
later versions have all been paid software with export
and strategic arms limitations making them not really a
proposition for the average Ham. NEC5 has changed
this as LLNL are now selling a 3 year licence for NEC5
for $110US (about $170 AU) and you can do the
whole transaction online ( go to the LLNL web site if
you are interested) and it is pretty painless even for an
overseas individual, it does take a couple of days for
them to check you out but they accepted me. You do
have to say you are not a terrorist and won't give it to
terrorist, but | am/will not so no problems. Why is
NECS5 so cheap compared to previous versions? A
couple of thoughts come to mind, perhaps they have
got a new focus, perhaps they are Ham friendly, or
perhaps the fact that their long time creator/supporter
of NEC code at LLNL, Jerry Burke, has died and they
have lost the source code to the GUI support
component and cannot verify the code for Windows 11
may have something actually to do with it.

The support issue sounds negative | know, but NEC5
is actually a pretty useful update to the NEC family as it
is the first version to correct a few longtime problems
and supposedly has the following advantages:
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BN

Small segment sizes and Diameter limitations
gone. Earlier NEC’s had problems with having
lots of segments as frequencies got higher, also
problems as element diameters (in wavelength
terms) got too large. Net effect was to make it
very difficult at GHz frequencies to accurately
model “practical” Yagi’s etc.

No more Taper problems. Don’t have to do
equivalent diameters anymore, models can
handle joins between wires/elements of
significantly different diameters.

Similarly to the Taper case, also no problems
with acute wire bends or angled joins.

B

No Problems with buried wires/radials.

o

Faster/more efficient than NEC4, which was
faster etc. than NEC3, and so on.

o

Better handling of loads.

For me personally with YagiCAD it’s the first and fifth
items which are the most attractive. Especially as |
want to work on a couple of microwave Yagi’s. For
other people more interested in Large HF beams, and
verticals etc. the others are also very desirable. By the
way there are already instructions and writeups out
there on how to add NEC5 power to both EZNEC and
4NEC2 so for your $110US you can also have these
advances with these two popular packages. | should
note however that both are effectively non-native bolt
on’s not produced by the tools original author, meaning
they work fine but the core programs are not really
aware of NEC5’s differences. So, there are some
fudges and the program user needs to be explicitly
aware of the NECS differences and look after those
things themselves. For example, these packages may
still warn you about segment lengths etc. but you have
to know with NEC5 these are not an issue.



Modifying YagiCAD

Firstly, to be clear | have produced a new release of YagiCAD6 633 Copyright © Paul McMahon VK3DIP 1991 - 2026
YaglCAD (VerS|0n 6.3.3 available for free as usual from - 12e123em Model Convergence Verses Segments
YagiCAD.com) this release knows about NEC5 and @0 Gain (¢B) 210K
can use it, but it does not include it. You have to 150 620

buy/licence your own copy and install it. As

downloaded YagiCAD only comes with the free 160 0

engines, NEC2, and my own port of a command line to
the public domain MiniNEC engine. It can work with
NEC4 and or NEC5 but you must obtain these 129 29
separately from LLNL etc.. - N
Modding YagiCAD for NEC5 was relatively simpleas | |5 & & & ® ®°% = w = @
already had support for selecting alternate engines so | 1B (dB) 7 (ORM)
only had to add one more and do some testing. While 2
the NEC5 package from LLNL comes with several
NECS5 variants (,with relevant source code) including
their own Windows graphical user interface (, the one 80
they don’t have the source for) . The version | have
added in to YagiCAD was the variant, actually 140 240
produced by Roy Lewallen, with testing by Dan
Maguire. Roy’s version took the NECS5 source and
identified and fixed a number of bugs, LLNL haven't
been able to apply these same fixes to the other

versions they supply (because it is currently A typical convergence plot (in this case using the
unsupporlted), bu:] tr;]ey hre:ve agreed tohprogde theIRoy NECS5 engine and at 1296.1 MHz) is shown. It is easy
version along with the other versions they do supply. to see from this that as the number of se

. , S gments per
Th!S partlcular Version 1s narped NEC§CL_X13.EXE. halfwave increases (bottom axis) the results from the
This is a command line version only, (i.e. no GUI etc.) el are basically nicely converging (i.e. trending ) to
but luckily that is exactly what | need for YagiCAD. a particular value in a stable form. You can also see
Similarly, it is also this version that is used for the that some items converge quicker than others, gain
EZNEC and 4NEC2 cases. o converges quickly yet impedances can take
As mentioned previously one of my key motivations for longer/more segments.

this was to do some modelling of some Microwave So, to get an idea of how some of the other engines

frequency Yagi’s so the rest of this article will basically perform at these sorts of frequencies | can do the

use a 23cm 12 element Yagi as a Test sample. same convergence test, using the same Model and
frequency and compare the different engine results.
YagiCAD doesn’t do this natively, but it does allow case

NECS5 and a 12 Element 23cm Yagi Design Excel) so we can see in one graph that some engines

don't do as well for this case.

14.0 36.0)

22.0) -12.0

1005 75 5 & i 15 % 3 I 5 i 105

Figure 1 - YagiCAD convergence plot.

| have done several designs for a 12 element 23cm
Yagi’s in the past but have had a somewhat hit and
miss success rate. Some of these Yagi’s have worked
very well but others have significantly under-performed
despite what modelling might have suggested. So, with
NECS5 in the engine bay | was looking to go for a better
hit rate.

To understand/see some of the problems it is helpful to
use the YagiCAD model test convergence feature.
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Zr Convergence Vis Num Segs per HW Zi Convergence Vs Num Segments per HW
120 0

100

0 0 ) 0 8 100 m N

MiniNEC3 NEC2C#+ NEC4 NECS MiniNEC3 NEC2CH NEC4 NECS

Figure 2 - Four engines convergence for Zr at 23cm Figure 3 - Zi Convergence.

This case clearly shows the problems with NEC2 and Just to demonstrate that this issue with NEC2 is mostly

NEC4 at microwave frequencies, above a certain related to the size in wavelengths of the
number of segments in both cases the reported result segments/elements we can look at the convergence for
becomes unusable. NEC4 isn’t too bad in the mid- an equivalent 12 element 2M Yagi i.e. same antenna
range but NEC2 is all over the shop. Again NEC5 (and complexity, but at this frequency (146MHz) NEC2 is
| am pleased to say) my MiniNEC port, both are still  much more well behaved, | would be comfortable here
behaving very well and are almost indistinguishable. | suggesting 35 segments per halfwave would do a good
should note though that my MiniNEC double job.
precision .net port is quite a bit slower, ( | had to
ncrease (double) the engine fimeout value in the A o r o) )
YagiCAD options panel to prevent crashes,) even if it is 2° — & S
free. | am however, now that | have something to . Gain (dB) N Zr(oriky
compare it with, very happy with the results it is giving
in this case. As before the NEC5 and the VK3DIP 150 “9
MiniNEC are nicely converging on zero, (i.e. 140 49
resonance) where in this case NEC2 and NEC4 are
again not converging. This demonstrates how difficult it * 9
can be for Microwave frequency antennas (and 109 ———, 0 —
sometimes even impossible) to find a good 00 Loke 100 |
compromise number of segments. 250 ’ 20

260 50|

208 25 [ &5 35 s O° 2% I 55 35 105

Figure 4 -12element 146MHz Yagi NEC2 Convergence
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Building the 12 Element 23cm Yagi

| also took the opportunity to try out my other Christmas
present of a new 3D printer to do the element mounts to

the boom. There are lots of designs for mounts out there

but the one | ended up with was the OK1HRA design
(New VHF Yagi Antenna insulator by OK1HRA ). This
version has a number of advantages, in that it is
parameterised so you can configure it for different boom

and element sizes, plus it only has a single mounting bolt

that is a fixed distance away from the element. | did end
up having to do some modifications to two of the

instances to firstly allow access to the centre of the driven

element for connections, and secondly to lop a bit of the

rear of the first director mount as the spacing for this was

less than the minimal possible as was. For those

interested | used black PETG filament for strength and
UV resistance.

Figure 5 OK1HRA Yagi Mount 20mm Square boom, 6mm
Element.
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The driven element was made with two short sections
of 6Bmm outer diameter, 4mm inner diameter copper
pipe, cut to length with a pipe cutter (each 50mm) and
a length of 4mm diameter fiberglass rod (102mm)
inserted into the copper as a support. The ends of the
copper were filed to remove burrs and sharp bits. The
end length of the driven element was then checked as
being exactly 102mm with digital callipers.

YagiCADE 6.3.3 Copyright © Paul McMahon VK3DIP 1991 - 2026

Yyce Last Saved: 31/01/2026
File: D0
Tie:
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Figure 6 Driven Element

You can also see a section of the 4mm fiberglass rod
just below the element. As is usual | used the direct 50
Ohm connection method rather than the complexity of
going for a folded dipole and then using a coax 4:1
balun to counteract the 4:1 step up of the driven
element. Apart from the added difficulties of modelling
this dual transformation (50 x 4 = 200 for the folded
dipole, and 200 / 4 = 50 for the coax balun), and
getting it correct, it also introduces some bandwidth
and power handling limitations due to the usually thin
coax that needs to be used to physically fit the balun,
usually even with this involving bends tighter than the
minim allowable bending radius for the coax. Tight
bends decrease even further the allowable maximum
power limits for the coax. The other elements were cut
(using a normal rotary pipe cutter) from 6.4mm dimeter
aluminium tube and filed and measured and re-filed
and re-measured etc. until the length was as required.


https://www.printables.com/model/1003912-new-vhf-yagi-antenna-insulator

. _ _ _ A close up of the driven element centre is shown.
The Driven element is fed in the centre with For a boom as this is a light physically short antenna
connections directly from the coax inner and braid. with no major strength requirements, | used a one
Nothing else is required as far as matching is required, metre length of the cheapest aluminium section

the nominal 50 ohm impedance of the driven element  gyailable ie. a 20mm a side (1.6mm thick) right angle
is connected directly to the 50 Ohm coax. What we do gection.

have to worry (a bit) about is balancing the currents in
each half of the dipole. To do this we need to inhibit
current flowing on the outside of the braid of the feed
coax. Typically, this is done by arranging things to have
any currents on the outside of the braid see a high and
often lossy impedance compared to the currents inside
the coax. In my case here | used a combination of two
approaches. Firstly, | used a % wavelength section of
coax between the feed point and a connector “earthed”
to the metal boom. This % wavelength (exactly the
same as in the ¥4 wave case which would have been
too short to physically fit here) should produce a high
impedance at the feed end (on the outer) because of
the low impedance (on the outer) at the connector. To
help with broad banding this a bit | also slipped a
couple of (10xFT37-43) ferrite cores over the coax to
add resistive losses in any currents flowing in the outer.
1296MHz is well above the normal range for the 43 mix
of the toroids, typical data sheets for 43 normally
suggest around 600MHz for the top end for choke (also
called EMI) usage. | should have used FT37-61’s
which are commonly cited for up to 2000 MHz for
choke use, but | didn’t have any to hand (Mini-Kits sell
them for $0.66 each so | should buy a few for next
time). My feeling was that the 43 mix would still have
some losses at 1296 (it’s resistive losses we are after
with choke baluns not inductance) so better than
nothing. But if you want to duplicate this design try to
use type 61.

Figure 7- Closeup of Connection to Driven Element

Figure 9 - Assembled Yagi.
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Figure 10 - Driven and Feed.
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Testing the antenna

The first test | did was to connect the Yagi to the VNA
to see how the impedance match had worked out.

Tred SWR 1Uf RefSU CalPCai 1 (M)

V& AN

B A \
& M1 12959&5 GH7  1.1686 \
I MO / \

Y/ |

Chil fb Stant 1 GHz Pb -10dBm Stop 15GHz

2/6/2026, 5:01 P

Figure 11 - VSWR of Yagi on short length of coax

The results vary somewhat as the antenna is
moved around and may well be slightly different
when up high on a mast away from other
influences. Having said that it was several
wavelengths from other objects so it shouldn’t be
too far off. Basically, | count this as a pretty good
result and some vindication of the model. It does
suggest that the impedance match range is shifted
slightly higher in frequency than that modelled but
considering the required tolerances, still pretty
close. Itis worth a bit more detail on those
tolerances, as frequencies get higher these
tolerances get more important. As designed and
built in this case | tried to keep everything to within
0.5mm. While the actual YagiCAD optimizer
delivered numbers of much higher precision |
consciously rounded all numbers to the nearest
0.5mm and ran the calculations again just to see
what the sensitivity was. Luckily in this case the
rounding didn’t lose very much from the optimum.
That is not to say the design is not sensitive to
changes. With the 0.5mm rounding the model
suggests at 1296.1MHz a Gain of 15.72 dBi, A
front to back of 26.52dB, and a Zin of 51.91 -J0.83
Ohms. If we now change just one element length
say D4 (i.e. Element 6) and make it 1mm longer
(90 to 91mm) which equates to only adding
0.5mm on each end of one element, the model
now gives at 1296.1MHz a Gain of 15.67 dBi, A
front to back of 22.45dB, and a Zin of 60.27 -J2.9
Ohms. Still a reasonable result, for most people,



but it is not optimum. As noted above the gain is
the most tolerant so only some hundredths of a dB
difference, the front to back slightly more variable
loosing some 4dB, it is the input impedance that is
the most sensitive, in this case the real component
is nearly 10 ohms higher. So, while this shows that
you could get away with some variations,
especially if you were only interested in gain, it is
best if you are careful with both measurements
and removing little sharp points on the end of
elements etc.

| don’t have an antenna range set up for 23cm so |
can’t really do much on air testing of patterns etc.
other than to put it up the mast and try it out. This
was also hampered by the failure of what was the
last remaining working rotator/controller | had so it
was difficult to do too much. What | can say is that
the pattern seemed symmetrical and pointed in
the correct place (i.e. the balun was working) and
gain wise it brought in the 1296.530 beacon at a
solid S5 (with no mast head LNA) whereas one of
my pre NEC5 designs couldn’t get a sniff of it. So
all in all at least for the moment | will call it a
success.

Looks like one of my next projects needs to be a
Rotator Controller, | have been looking for
something to try out a CYD (Cheap Yellow
Display) module on and that seems ideal. Sorry to
those waiting for further on the Sig Gen and or
5GHz transverter but there is always something
else coming up and getting in front of them in the
queue, but at least | have now updated YagiCAD
for NEC5 and released it on YagiCAD.com (16
people have downloaded it already).

73 Paul VK3DIP
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