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New Antenna for VK3RWO 
By Matt VK3VS/VK3SMB 

Ever since the VK3RWO repeater was installed it has had a VHF High band antenna for the 2M 
radio.  The Antenna was centred on 160 MHz.  While this had an acceptable VSWR on 147 MHz, I 
have always accepted that the radiation pattern has not been that great.  At 147 MHz there would 
have been lobes shooting into the sky.   

Whilst this antenna has been performing OK, with the help of Dion, VK7DB I set about manufacturing 
a new 2M antenna for exactly 146.975 MHz. 

The antenna I started with was a 70 – 85 MHz antenna.  This antenna was a left over from a 
decommissioned commercial installation, and given the latest from the WIA and RASA that we would 
not get any of the 4M band in Australia due to the IARU and the commercial usage in VK, I thought it 
is time to give it a haircut with the hacksaw. 

Dion has a great experience in using MMANA-GAL modelling software.  I gave him the radius of the 
bends and the size of the pipe, and asked him to model it down to 146.975 MHz. 

The answer given was that I needed an end to end of 934mm. 

The top element was to come down to the centre line, and the bottom element was to stop short of 
the centre line by 20mm. 

 

Cutting all complete…. 

The next hardest part was matching the antenna. 

As we use 50 Ohms to the radio, and a Dipole is 292 Ohms (4 x 73ohm), a matching stub is needed. 

Stub Z=√50× 292  

Stub Z= 120.8Ohm  

So an electrical quarter wavelength of 120.8 Ohm coax is needed.  As it happens, the commercial 
guys have been using RG-63 Coax for years to match dipoles.  This cable is 120 to 125 ohm 
depending on which datasheet you look at.  It also has a velocity factor of .84. 

So I needed a piece of RG63 that is: 

length= 300÷ 146.975× .25× .84  

length= 428 mm  

428mm long.  Fortunately, the folded dipole I cut up had a piece around 700mm long.  Instead of just 
cutting to maths, I have the fortunate pleasure of using an AA-1000 antenna analyser.  With this I put 
the stub onto the analyser, and using the resistance (R) and reactance (X) graph, I was able to 
shorten the stub until the R and X crossed paths.  This was the optimum length 
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The screen of the AA-1000 

So after finding the correct length, I had to thread it back into the dipole and attach the braid to the 
top element and the centre conductor to the bottom element 

 
The terminating of the coax. 
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So after gluing a piece of PVC pipe over the termination point and covering it in heavy walled heat 
shrink (it also has glue in it), it was time for a test. 

 

      

Screen shots of the AA-1000 showing the resonance of the antenna. 

 

Now All I have to do is take the antenna up the hill and install it onto the repeater. 

 

The finished product, it is a monster compared to a VHF Highband one 

 

'73, Matt, VK3VS/VK3SMB 
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VK3RWO forever surprising us 
By Matt VK3VS/VK3SMB 

In a previous article I wrote about making a new antenna for the 2m repeater at VK3RWO.   
I set about doing this as over the last month, the signals were notably weaker at my QTH.   
I put this down to we just had a lot of rain and all the trees etc were now natural attenuators. 
 
Anyway, I packed a backpack of antenna tools and a couple of bits of test gear, put the new dipole 
over my shoulder and started the 7km walk UP the hill.   
About half way up I remembered that I had left my portable at the bottom of the hill in my van.   
 
Oh well I had a phone, and I knew both Gary VK2VU and Frank VK2BFC would be around for a test. 
About 100m from the crest of the hill, Gary and I spoke on the phone so he could get some 
benchmark readings on some radios so he could tell me if there was any improvement.   
 
While on the phone I was looking in the direction of the repeater.   
I could see the fence to the compound, but, the next words out of my mouth were “Where is the 
f#$%ing repeater??”   
 
Up the hill I went, only to be confronted with this: 
 

 
What I found on the top of the hill 

 
Not to be one to miss an opportunity, I unbolted the antenna and changed it while it was at head 
height, I thought it’s been this way for over a month, another 20 minutes is not going to make a 
difference. 
The repeater cabinet weight in at 200kg, and has 4 star pickets, one in each corner.   
All of them were down into the ground about 3 feet.   
The front two had been bent, and the back two had been ripped out of the ground..   
 
It must have been one hell of a gust of wind from the south to do that. 
The cabinet must have come down in a hurry, as evident by the damage to the door 
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Door damage 
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The bit that has me perplexed the most:  With the speed it fell, and angle of all the antennas, the 
NOT sealed batteries on their side and the solar panel looking at the ground, the bloody thing was 
still working…   

THE REPEATER KEPT WORKING… FOR A MONTH… UP-SIDE-DOWN 
 

Not trying to blow my own horn, but for any device to do that has certainly had the engineering put 
into it. 
 
Given that I had not much more than a rusty old shifter, a couple of rags and an antenna analyser 
with me, I couldn’t do that much on the day, other than remove the legs, stand it back up, bash the 
legs back into the ground with a rock, secure the cabinet back to the legs with the shifter and then 
pile rocks against the door to prevent it falling over again. 
 
Sometime in between all that, the telemetry unit stopped working, so I unbolted it from the frame and 
put it in the back pack, and off I wandered again, back down the hill. 
Sunday morning, I decided that I need to do something about the repeater.   
I plugged the telemetry unit into my test bench, and found that it must have had a spike and lost its 
programming.  Reprogrammed it and off it went again.   
 
Off to Bunning’s 
for a snag and 
some bags of 
rapid set concrete. 
I loaded the van 
with crow bars, 
shovels, buckets, 
water containers, 
and well almost 
everything I could 
think of that I 
might need, and 
started the trek up 
the hill again.   
This trip was a bit 
easier considering 
I had more 
equipment. 
It took 4 hours to 
dig several holes, 
mix concrete and 
pour it, then pile 
rocks onto the 
concrete to keep it 
there.  The site is 
mostly sandy soil 
with chunks of 
sandstone in it, 
then after the first 
foot, turns to clay 
with quarts rock in 
it…..  I certainly 
had my work cut 
out for me digging 
the holes. 
 

The new concrete anchors 
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The start of the new rock garden 

 
 
The Telemetry unit got plugged back in and started reporting straight away as the door of the cabinet 
was wide open. 
 
I then set about doing the maintenance (list next page) that I would have done on my previous trip, 
had the thing not been upside down….. 
 
Given that a repeater site has to look after itself, and it could be months between visits, here is a little 
list of the periodic maintenance that goes on, on a repeater site, particularly a solar powered one: 
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 Outside: 

◦ Check and tighten the tension of all the antenna mountings 

◦ Check and repair flying rat (cocky) damage 

◦ Clean the solar panel 

◦ Check the solar panel electrical connections 

◦ Re-tension the fence, thanks Skippy 

◦ Spray the weeds 

◦ Clean any fire hazards 
 

 Inside: 

◦ Check for and remove unwanted house guests (snakes, rodents - however having said 
this, there will only be one or the other, not both!) 

◦ Load test the batteries 

◦ Check the tension and security of all RF connectors, particularly on the diplexer 

◦ Check the antenna resonance 

◦ Check the power output and frequency of the transmitters 
 

 On our site in particular: 

◦ Load any firmware updates into the controllers 

◦ check the telemetry is behaving and giving correct readings 

◦ Sit back and have a beer, enjoying the view 
 Upon leaving: 

◦ Lock the damn door 
 

 

The view 

'73, Matt, VK3VS/VK3SMB 
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VK Repeater Map via the ACMA ~ Matt VK3VS/VK3SMB 
 
Take a look at http://vklink.com.au/r-map/ for a map of all VK Repeaters from real time data kept by ACMA.   
 

 
 
Zooming in and clicking the relevant symbol gives you all the information on any repeater site in VK, here is 
VK3RWO with all the details on each of the technical specs of each 2 meter and 70cm device. 

 
 
It’s easy to navigate; the legend tells you each type of mode or use of whatever site you select, with all the info 
held on that site straight off the updated ACMA info they keep. 
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Start of the 6M VK2RWD Build 
By Matt VK3VS/VK3SMB 

 
The time has come to start thinking really hard about the 6M repeater the club has a licence for.   
We have a licence for 53.5/52.5Mhz. 
 
There is much discussion around the internet on how to make Cavities for 6M.   
 
Some of the examples are: 
 

 Pieces of LDF 650 made as notches – a set in Tasmania somewhere 
 

 Modified VHF low band full length cavities (about 5” tall) – VK3RGV (I know I found them for the 
Shepparton club). 
 

 Commercially built for 6M.  $$$$$$ 
 
I have had in my possession now, for nearly 15 years (Back when I was going to build the 6m repeater for 
AWARC (TCREC back then), before my departure from an unhealthy organisation).   
 
I have been hanging onto them for this moment. 
 
The DB4032 cavities I have came as a 35 – 40 MHz set.  
They are suited to a separation down to 500 kHz, with 2dB insertion loss.   
At 500 kHz, the isolation is stated to be 80dB.   
 
As received, the cavities were set up for 2 transmitters and one receiver into one antenna, and it was missing 
some coax. 
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Finding an old photo of what the interconnect cables are supposed to be for a full duplex diplexer I re-arranged 
the cavities to suit.   
Drawn in 1969….. 
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Then came the task to modify them to suit 6M.  I set up a jig to cut the helix filters at ½ a turn at a time.   
This raised the resonance of the cavities towards 6m.  HOWEVER, it also completely wrecked (lowered) the 
“Q” of the cavity as well.  So, I had to start modifying the stubs as well to attempt to keep raise the “Q” again. 
 
After a lot of trial and error, I ended up with a cavity that showed similar “Q” to the original design, AND was 
cantered at 53.750 for the high pass, and 52.750 for the low pass.   
I ended up removing 3 ¼ turns from the helical coils in the cavity (giving me 7 ¼ turns), and ended up with 
Coax Stubs between 500 and 550mm long. 
 

 
My diagram and lengths to suit the 6M band. 
 
With the pathetic leads I was using to test the cavities (some old rg58) with the right ends already on them, I 
had just on 1 dB of loss through them.  I could have zeroed out the analyser to compensate, however, it was fine 
for what I was wanting to see. 
 
Tuning cavities is a black art. 
You start from one end and work your way across the cavities.  However, the moment you touch the next one, 
the first one moves out of tune again…  These cavities are relatively simple.   
They are only Notch filters configured as high pass and low pass, unlike the cavities on VK3RWO, the are 
pass/reject cavities, meaning there is a passband that has to be set, and then go back and sort the notch out…   
12 Adjustments that all interact again…. 
 
I have been playing with cavities for years, and know that if I do this to the next one, the first one does that, so 
therefore,  I need to detune this to compensate for that, and keep all that in my head for 6 cans that all interact.  
Its just experience that allows me to do that... It’s not something that can be taught. 

 
 
This is why there is NO inter-modulation on 
VK3RWO 2M or 70cm, nor on VK2RWD, I 
tuned/modified the diplexers for them all. 
 
Perhaps I need to give the AWARC guys a hand to 
sort out VK2RAY……. 
 
So after 2 hours of playing, adjusting, playing and 
adjusting, I got a pattern on the spectrum analyser that 
I was happy with. 
 
Low pass sweep. 
Note the notch is not accurate at this level 
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Close-up of the high frequency notch, note > 90dB of notch 

 
 

High pass sweep, again the notch is not accurate at this level 
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Close-up of the low frequency notch, again > 90dB 

 
 

As you can see from three previous photos, keeping the “Q” nice and high gives the cavities a really steep curve 
from pass to notch, and allows us to have a 1 MHz split.  I could play around with the matching a little more, 
particularly on the high pass, and achieve a lower insertion loss and 90dB of isolation, however, I would only 
gain 1 dB at the other end, and that is nothing in reality.   
I would rather have isolation into the noise floor and slightly higher insertion loss.   
I am not wasting half a day or more over 1dB…..  I'll let Gary worry about that. 
So there it is, a full set of cavities to suit our 6M repeater, that won’t take up half of the hut to install them.  
Here's hoping we can get the whole plot installed for the summer of ducting. 
With the holes in the cabinet plugged, and all the interconnect cables secured, here is what the finished product 
looks like.  Perhaps I should sit down and make a folded dipole for 6M too. 
 

 
The Finished product        '73, Matt, VK3VS/VK3SMB 
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New Filters for VK3RTV 
 
The Melbourne Digital Amateur Television Repeater, VK3RTV was decommissioned form its old site at Olinda some months ago.   
The new site will be shared with other services with frequencies much closer to those used by VK3RTV.   
So the need for much better RF filtering is required. 
Peter Cossins held an info night to explain at EMDRC recently. 
The spectrum analyser sweeps show the vast improvements. 
The repeater was tested for a week and then the whole site room at Surrey Hills is to be refurbished over the next few months.  
VK3RTV will then be restored into service.  The really good news is that the filter paid for by the Eastern and Mountain Districts 
Radio Club and Amateur Radio Victoria has solved all problems.  Peter was talking direct to Motorola Officers monitoring their 
system when he switched on VK3RTV. No interference has been reported.  The outlook towards Geelong looks promising; even on 
the ground under the tower you can see the bay. 
 

   
  Peter giving his talk    Old filter   Old filter sweep 
 
 The inside of the old filter     Old filter spec plate 

  
 
 

 
The new commercial grade filter 
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The new filter sweep, utterly near razor sharp roll off 
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Sweep screenshot 

 
The “N” cable socket adapter for the new filter unit 

  
 
            ~Mick VK3CH 
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Just for Fun… 
 
 

A 3-year-old boy examined his testicles while taking a bath. 
‘Mum’, he asked, 'Are these my brains?' 
'Not yet, ' she replied. 
 

 
 

 
 
 

 
Q. What is the biggest lie in the entire universe?  
A. “I have read and agree to the Terms & Conditions.” 
 
Autocorrect has become my worst enema. 
 
Anyone who thinks “talk is cheap”… obviously didn’t pay my daughter’s last mobile 
phone bill! 
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Ohms Law Simplified 
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President, VK2VU, Gary 
Vice President, VK3CM, Brenton 
Secretary, VK2FKLR, Kathleen 
Treasurer, Amy 
 
 
 
 
 
 
 
 
 
 

 

NEVARC CLUB PROFILE 
 

History 
The North East Victoria Amateur Radio Club (NEVARC) formed in 2014. 
As of the 7th August 2014, Incorporated, Registered Incorporation number A0061589C.   
NEVARC is an affiliated club of the Wireless Institute of Australia. 
 
Meetings 
Meetings details are on the club website, check for latest scheduled details. 
Meetings held at the Belviour Guides Hall, Silva Drive West Wodonga. 
 
VK3ANE NETS 
 
HF 
7.095 MHz Monday, Wednesday, Friday - 10am Local time 
3.622 MHz Wednesday - 8.30pm Local time 
 
VHF 
VK3RWO Repeater 146.975 MHz – Monday - 8pm Local time 
All nets are hosted by Ron Hanel VK3MRH (soon to be VK3ARH) using the club callsign VK3ANE 
 
Benefits 
To provide the opportunity for Amateur Radio Operators and Short Wave Listeners to enhance their hobby through 
interaction with other Amateur Radio Operators and Short Wave Listeners.  Free technology and related presentations, 
sponsored construction activities, discounted (and sometimes free) equipment, network of likeminded radio and 
electronics enthusiasts.  Excellent club facilities and environment, ample car parking. 
 
 
Website: www.nevarc.net.au         Postal:  NEVARC Secretary 
         PO Box 69 
         Wahgunyah Vic 3683 
 
 
 
 

 

 

All editors’ comments and other opinions in submitted articles may not always represent the opinions of the committee or the members 
of NEVARC, but published in spirit, to promote interest and active discussion on club activities and the promotion of Amateur Radio.   
Contributions to NEVARC News are always welcome from members. 
Email attachments of Word™, Plain Text, Excel™, PDF™ and JPG are all acceptable. 
You can post material to the Post Office Box address at the top of this page, or email magazine@nevarc.org.au  
Please include a stamped self-addressed envelope if you require your submission notes returned. 
Email attachments not to exceed 5 Mb in file size.  If you have more than 5 Mb, then send it split, in several emails to us. 
Attachments of (or thought to be) executable code or virulently affected emails will not be opened. 
Other persons or radio clubs may edit or copy out such as they like from the magazine but a reference to NEVARC News is 
appreciated, except copyrighted (©) material or as otherwise indicated.   
Other articles credited to outside sources should ask for their permission if they are used. 
While we strive to be accurate, no responsibility taken for errors, omissions, or other perceived deficiencies, in respect of information 
contained in technical or other articles.   
Any dates, times and locations given for upcoming events please check with a reliable source closer to the event. 
This is particularly true for pre-planned outdoor activities affected by adverse weather etc. 
The club website http://nevarc.org.au/ has current information on planned events and scheduled meeting dates. 
You can get the WIA News sent to your inbox each week by simply clicking a link and entering your email address found at 
www.wia.org.au  The links for either text email or MP3 voice files are there as well as Podcasts and Twitter.  This WIA service is FREE. 
 


