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INTRODUCTION

THE CHALLENGE

▸ Had OCFD antenna - lots of RFI issues back in 
the shack 

▸ G7FEK antenna didn’t perform well on 20m - 
matched but a poor performer. 

▸ Had a Comet CHA-250BX compromise multi-
band vertical - how well did it work? 

▸ No 160m capability



COMPARING ANTENNAS

COMPARING ANTENNA PERFORMANCE

▸ Previously used WSPRnet to measure the RX 
performance of two antennas when comparing 
the club Loop antenna with my OCFD 

▸ Relied upon receiving the same signal by two 
receivers/antennas and comparing the Signal 
to Noise Ratio (SNR) reported 

▸ Proved very useful to show SNR improvements 
whilst removing propagation effects 

▸ But how to extend it to TX performance 
measurement?



COMPARING ANTENNAS

TX PERFORMANCE

▸ TX from two transmitters at the same time at 
either end of the WSPR 100Hz band - using 
callsigns M1CNK/1 and M1CNK/2 (important 
that both callsigns are the same length) 

▸ Look for stations that received both spots 

▸ Compare the SNR reported - local noise should 
be the same  

▸ Used QDX since it was about 5W and has a 
good frequency stability with a TCXO



COMPARING ANTENNAS

AN ASIDE ON SETTING FREQUENCY

▸ The WSPR bands are only 100Hz wide so 
frequency accuracy is important 

▸ QRP labs have set up a couple of webpages 
which will estimate your frequency accuracy by 
comparing to other stations on WSPR 

▸ Either RX on 20m WSPR for a couple of cycles 
then go to  
https://qrp-labs.com/images/wsprnet/rxerror.html 

▸ Or TX on 20m for a while then visit  
https://qrp-labs.com/images/wsprnet/txfreq.html

https://qrp-labs.com/images/wsprnet/rxerror.html
https://qrp-labs.com/images/wsprnet/txfreq.html


COMPARING ANTENNAS

ANALYSING THE RESULT

▸ Previously I had used some home-brew Python 
scripts to the the analysis for RX 

▸ However, there are now web-based schemes 
for doing this - go to wspr.live and select 
Grafana Gui











RESULTS

80M EXAMPLE

▸ Found that adding a couple of radials to the 
Comet improved it’s performance 

▸ However, it’s still 11.4dB down on average to 
the G7FEK



RESULTS

20M EXAMPLE

▸ However, on 20m, it’s reversed the Comet was 
11.8dB better than the G7FEK



IMPROVEMENTS

THE DRAIN PIPE

▸ The bush around the ladder line of the G7FEK 
had grown around it and was very close 

▸ Decided to put in into a drain pipe where it was 
held central with some 3d printed spacers



IMPROVEMENTS

THE DRAIN PIPE

▸ The Return Loss was measured at the shack end 
before (purple) and after (blue).   

▸ The deeper resonant dips indicate lower loss 

▸ VSWR plot (before = green, after = red) shows 
that the match at 20m is poor - even after at 
35m of RG58



IMPROVEMENTS

20M WIRE

▸ The original paper for the G7FEK showed an 
optional wire to improve 20m performance 

▸ Given Comet CFA was nearly 12dB better, 
adding this wire could be useful  

▸ However, could it be modelled? NEC2 or 
MMANA-GAL can’t do it due to the close 
spacing of the ladder line 

▸ NEC4 or NEC5 would be better but also have 
limitations plus cost lots



IMPROVEMENTS

MODELLING THE 20M WIRE

▸ However, there is a newer affordable software 
package on the market - AN-SOF by Golden 
Engineering (not be confused with Ansys!) 

▸ Works in the same way as NEC but doesn’t 
make the same approximations so can model 
close wires (and also circular loops) 

▸ Modelled before and after the 20m wire was 
added

Before 20m wire

After 20m wire



IMPROVEMENTS

MODELLING THE 20M WIRE
80m 40m 30m 20m 17m



IMPROVEMENTS

MODELLING THE 20M WIRE
15m 12m 10m



IMPROVEMENTS

ADDING 160M CAPABILITY

▸ Modelling indicated that an L-match would 
provide a useful 160m capability, at least for 
FT8 

▸ So added the 20m wire and then measured the 
impedance at the antenna feed point using a 
VNA calibrated at that feed point. 

▸ Used the measurement into an online L match 
design tool (Analog Devices) 

▸ Went with the two coil match



IMPROVEMENTS

ADDING 160M CAPABILITY

▸ Wound the coils using T130-2 toroids 

▸ Added a switch to have either 160m or HF 
selectable 

▸ Mounted in a waterproof box at the base of the 
antenna 

▸ Good match until I applied 100w…..



IMPROVEMENT

PROBLEM WITH 160M

▸ Water in the dipole piece at the bottom of the 
antenna had caused corrosion in PL250 to BNC 
adaptor plus a conductive path between the 
two connections which would flash over….. 

▸ Replaced it with 3D printed plate plus a coax 
pig-tail all sealed with plastic rubber solution



CONCLUSION

END RESULTS - MATCHING

▸ Got good matching on most bands - measured 
at the shack 

▸ 160m around the FT8 frequency certainly 
usable



CONCLUSION

END RESULTS - WSPR COMPARISON

▸ Repeated the WSPR test - got the following 
improvements

Band Improvement Gain over Comet

80m 12.3dB 23.7dB

40m 13.8dB (or 2dB) 11.0dB

20m 15.8dB 4.0dB



CONCLUSION

END RESULTS - DX

▸ Worked two DXpeditions - Sable Island and 
Rwanda after a few calls on FT8 

▸ Worked South Africa, Japan, Indonesia and 
Korea - all new DXCC for me 

▸ Total DXCC worked is now 102, confirmed 85 
LOTW 

▸ 11 DXCC on 160m work, 7 confirmed 


