PORTABLE ANTENNA COMPARISON
USING FT-8 AND PSK-REPORTER WEBSITE
ALPHA ANTENNA MAG LOOP, BUDDIPOLE, AND LNR PRECISION 20M END FEDZ ANTENNAS

SPECIAL THANKS
• Malcolm Lunn, KD8TPO, supplied the Elecraft KX3 radio system and the Alpha
Antenna Mag Loop antenna used in the testing.

A LITTLE BACKGROUND
•
•
•

Mobile and portable operation has almost always been part of my ham radio operating.

•

In college I always had a 2M radio in my car. My meager discretionary funds were split
between ham radio and my new hobby, micro computers.

•

I got back into ham radio in a serious way when a friend showed me a TAPR TNC-1 that he
had just received (it was a box of parts still). I was immediately hooked, I could could finally
use my computers with ham radio. That evolved into to chasing satellites with digital
transponders on them and getting hooked on working them.

•
•

My interest in operating mobile and portable never died.

My first mobile rig was a HW12 in my 68 Torino, along with a big battery.
In the Navy I had access to fantastic station in Mayport FL designed to run phone patches
between the US and returning Ships. I also got to operate from the ship when we returned.

I have also always had a fascination with antenna designs

AO-40 SATELLITE ANTENNA SYSTEM

This was my second attempt at a satellite antenna system. I was able to work
AO-40 consistently for about 3 months before it died. The rig was an Icom IC910H V/UHF radio.

LOST TEAM EVENT IN KALAMAZOO MICHIGAN

Beyond Field Day, this was my first attempt at portable operation. Dikran, KC8UXT (SK), helped me outfit the
utility trailer with a tilt up antenna mast. There was also a generator in the trailer. I had donated the family
camper to the Ann Arbor Arrow Radio Club a year previously, which was converted into a portable shack.
A group in Kalamazoo called LOST (Line Of Sight Team) held these monthly disaster drills. Everyone brought
their portable gear and we compared the performance of the stations using a local repeater.

VHF CONTESTING – NW MICHIGAN

We moved to Northwest Michigan and I was able to put up the tower above. I decided to
work the January VHF contest. I worked a few stations in Texas on 6M and a couple of
local station on 2M and 70CM also. It was somewhat of a disappointment.

FIRST ATTEMPT WORKING A VHF CONTEST
PORTABLE

We moved to Alabama and after the dismal performance with a big tower, I
wanted to try something different. I took the camper to Mount Cheaha. The
upper campground is about 2250 feet above sea level, approximately 150
feet below the peak. I had 6M, 2M, 70CM, and 1296MHz. I think I had 20
contacts total that trip but I made contacts on all 4 bands.

SEVERAL YEARS LATER
STILL ON MOUNT CHEAHA

This was the most complex antenna system I used. I won best in class
several times using this configuration. I may have been the only one in
the class, but I got a certificate

VARIOUS FIELD DAY OPERATIONS

Montgomery Alabama (MARC)

2019 Livonia Michigan (LARC / FARL)
6M and HF Phone with the new camper.

INSPIRATION FOR CREATING THE TEST
• In 2019 TAPR held its DCC Conference in Detroit. I helped out but also made
sure I got to see almost all the talks and attended all the ancillary activities.

• One area that really intrigued me were the studies using several networks of
monitoring stations listening to the ham bands and WWV.

• This gave me an idea on how to test radios and antennas using real world
data, not just antidotal data based on making a few contacts.

THE RADIO TEST THAT CREATED THE ANTENNA TEST
•

I purchased my KX3 in Dayton the year it came out. It had all the options, including the 2M
module. It replaced a Flex 1500 SDR transceiver that I used as the IF/Exciter for the VHF and
UHF transverters.

•

The KX3 worked great in the harsh environment of Mount Cheaha. On VHF, I used it primarily
on SSB but occasionally on PSK31 and a tiny bit on CW. The radio was also my favorite radio
at home primarily due to the great receiver it had.

•

FT8 has become quite popular during the VHF contests as well as other contests. The KX3
could hear FT8 signals on HF and 6M but it seemed to have a hard time working them. It
didn’t work at all on 2M, even when running the test on the coffee table. I switched over to my
Icom IC-7100 and found that I could suddenly work a few stations.

•

My goal was to determine how well my old model KX3 was performing on FT8 relative to the
current model KX3 that has some significant frequency stability enhancements.

KX3 TEST DETAILS
• I have an end fed antenna that is about 40 feet long going from the house to the
garage with an LDG antenna tuner mounted about 20 feet below the antenna.

• I was able to borrow a brand new KX3 from Mac, WD8TPO, for the reference radio.
I set up my Macintosh to run WSJT-X and used a Tigertronics Signalink for the radio
interface.

• The radios were set to the same power levels (10W), microphone sensitivity, and ALC
levels. I disabled the internal antenna tuners and relied on the LDG tuner to take
care of matching the rig to the antenna.

• I monitored PSK Reporter to follow how the radios were doing. After each test I
pulled the data from the website.

• The newer KX3 seemed to work fine on running FT8 on HF. The older KX3 was heard
by the monitoring stations between 50% and 75% less when compared to the newer
design KX3. It was fairly consistent across the HF bands that I tested.

• The results of the test confirmed what I had expected (or feared).

HOW THE ANTENNA TEST CAME TO BE
•

The results of the previous test were fairly conclusive. My next step was to hold the transmitter
constant instead of the antenna, so I could compare antennas.

•

Being able to compare antennas and station setups has been a goal of mine for a long time. I
have a lot of anecdotal results of various antennas but I have never been able to come up
with real numbers. Using FT8 and pulling the data from all the reporting stations around the
globe is a great way to compare antennas with almost no fancy test equipment.

•

One item that I was really interested in was how well these antennas would work in the
surrounding area, such as within the state or neighboring states.

•

Mac provided me, in addition to the new KX3, with his Mag Loop so I now had access to the 3
most popular antennas used for QRP portable operation: my Buddipole, a commercially made
End Fed, and the Mag Loop. This seemed like the perfect time to try a test like this.

THE ANTENNA SETUP

Buddipole
Mag Loop

End Fed
My Homebrew
End Fed on the
Ground

THE RIG AND LOGGING WORKBENCH

THE TEST SETUP
• The test used the new Elecraft KX3 running 10W out. The KX3 has the built in
antenna tuner and optional filters. This radio also has the PX3 Panadapter although
it wasn’t used during the test.

• I chose 10W because it is more typical of how I operate at low power levels. It also
seems that most QRP radios provide around 10W. The KX3 is capable of running 15
Watts so at 10W it was a moderately conservative setting and wouldn’t cause the
radio to overheat. Tigertronics Signalink provided the radio interface.

• A Comet antenna analyzer was used for checking antenna tuning and an inline cross
needle Diawa VSWR/Watt Meter monitored the antenna behavior during the tests.

• Dell Laptop running Windows 10 with WSJT-X software configured for FT8. The
computer was connected to the internet using the WiFi in the garage.

• PSK Reporter was used to collect data from monitoring stations around the world.
Website: https://pskreporter.info/pskmap.html

• I used a small python script to take the ADIF data from PSK Reporter and convert it
into Excel compatible CSV files.

SETTING UP RADIO AND TEST ENVIRONMENT
• It took a little bit of playing around with FT8 to get everything to work correctly,
especially audio levels.

• I set the rig output to10W with as little ALC level as possible. I was able to get it
down to 1 bar on the meter before power out started dropping. This required
juggling the audio level in, mic gain, and power level. It also helps to have a second
radio / computer to listen to the output to make sure transmitted signal looks good
and decodes reliably.

• For tuning the Mag Loop, I needed to hear the audio output of the radio. I ssplit the
stereo output of the radio sending one channel of the receiver directly to the
SignalLink and the other to the headphone amp and small speaker.

ALPHA ANTENNA MAG LOOP
• Setup Video: https://www.youtube.com/watch?v=rMRW_0vPy_Y
• I used the 40M through 10M configuration for this test. This is the base
configuration for the antenna and the bands it covers closely matches the
basic Buddipole configuration.

• The antenna was easy to set up and to tune, once you get used to it. The
quickest approach I found was to leave the radio attached and tune for
maximum signal or noise coming from the speaker and then use the antenna
analyzer to get minimum VSWR.

• I used a heavy camera tripod that didn’t require a table to put it on and was
heavy enough to support the antenna in mildly windy conditions without
worrying about it falling over.

BUDDIPOLE
• I have a fairly extensive Buddipole antenna system which I started putting
together about 10 years ago. I like the antenna system but sometimes it seems
to be a lot of work to set up and I am always looking for other, simpler,
options.

• For this test I used only the components that make up the “deluxe” package
which includes the necessary antenna components, 10 foot mast, tripod, 25’ of
coax and bag to work 40M through 2M.

• YouTube Setup video: https://www.youtube.com/watch?v=ARwPFy072Ck

LNR PRECISION END FEDZ 20M ANTENNA
• Sadly, after running the test I just found out that this antenna has been
discontinued. LNR Precision appears to have dropped all of its antennas.

• The design of it is a basic end fed design using a matching transformer at the
feed point. The package includes the transformer and 32’ of wire.

• It is the lightest and least expensive antenna of the test, costing around $60 or
it can be constructed for about $20 in parts from Amazon.

• A video showing using it:
https://www.youtube.com/watch?v=lCuGf21tGSc&NR=1&feature=fvwp

ANTENNA TUNING
• The End Fed antenna wasn’t adjusted during the test. I could have used
different length wires for each band but decided to see how it performed as
is. The antenna tuner in the KX3 made that possible.

• The Buddipole was set to the configuration out of its manual for each band in
the test. No attempt was made to fine tune the antenna, again, the antenna
tuner did the heavy lifting making the transmitter work with antenna.

• Because of the sharp tuning of the Mag Loop, this antenna had to adjusted for
every band. To tune the antenna, first I found the sweet spot listening to the
radio. I then used an antenna analyzer to get the VSWR down as low as
possible, usually less than 2:1.

TESTING CONSTRAINTS
• Running10W with these heavily compromised antennas does make it more
difficult to make contacts. For the most part, FT8 really solves that problem.

• FT8 needs to be set up properly. Not just signals but the calling sequence also,
particularly if someone responds to the CQ.

• FT8 in conjunction with the PSK Reporter website is great for creating data.
The hardest part turned out to be scraping the 1000+ lines of ADIF formatted
data and turning it into something understandable. Ultimately I used a python
script to convert the XML’ish ADIF file into an Excel compatible CSV file.

MINIMUM SNR FOR DIFFERENT MODES
• This is a reasonable expectation of what the SNR measurements mean in terms of using different modes. This
assumes a 2500 Hz bandpass filter.

• Remember that it is the receiving station’s bandpass settings that matter, not the transmitting station.

From the website: https://kf6hi.net/radio/SNR.html

SNR FOR DIFFERENT MODES
The chart overlays the mode SNR requirements on a typical test run.
Distances are in kilometers:
500KM = 310M 1000KM = 620M 2000KM = 1240M 3000KM = 1860M 3500KM = 2175M
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15M OBSERVATIONS
• I started with this band because I could hear activity but there wasn’t a lot. It was
early afternoon so I figured I needed to collect any data before the band closed
down.

• As this was the first band I tried, I used it to configure the setup to work on FT8 and
collect data from the PSK Reporter.

• While I didn’t work any stations, my signal was heard and reported through PSK
Reporter. It proved that the system was working and I could collect data.

• The next two slides show the results on this band.

•
•
•

15M PERFORMANCE
This shows the percentage of the reporting stations hearing the signal plotted against their distance from Dearborn.
The intent of this is to show where the sweet spot is relative to distance. It doesn’t really indicated actual performance.
The bars show the percentage of the total stations hearing my transmissions for each configuration of the test.
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15M STATIONS REPORTING PER PACKETS SENT
•

This is the number of stations hearing the my transmissions divided by the number of transmissions. It was difficult to control the number of
transmissions for each test so the data is normalized to one transmission.

•

The higher the number, the better coverage the antenna was providing. Between this and the previous slide it starts to show what the
antenna can be expected to do.
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20M OBSERVATIONS
• 20M was fairly active. It was actually good to hear all the activity
• Plenty of empty slots between about 800Hz and 2600Hz were available so
finding an empty spot to transmit wasn’t a problem.

• On both the Buddipole and the Mag Loop a station answered my CQ call. In
both cases it was near the end of calling CQ and I had to manually restart the
transmitter to finish and log the contact.

• I expected the End Fed antenna to be the solid performer on this band since it
was resonant on this frequency and there is more wire to capture signals. Its
performance didn’t quite measure up to the Buddipole which was surprising.

• The Mag Loop performance was surprisingly good.

20M PERFORMANCE
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30M OBSERVATIONS
• 30M is one of my favorite bands. A 6BTV Vertical has been a great way to work
both FT8 and PSK31.

• The 30M band was fairly active. Again there were open slots so I could keep a
channel long enough to run the tests.

• I was concerned that the End Fed was going to be an issue because it was starting to
be short and really wasn’t resonant. The antenna remained fairly close in overall
performance compared to the Mag Loop.

• The End Fed antenna picked up the ignition noise from my bullet heater I was using.
Of the 3, it was the only one affected. This was also heard on 40M. It meant I had to
turn off the heater.

• During the testing on this band, I worked stations on all three antennas.

30M PERFORMANCE
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40M OBSERVATIONS
• I waited until about 9PM to do the testing on this band. I wasn’t sure how well this
was going to go but I was hoping the band would be open. I wasn’t disappointed.

• I only worked one station on the Buddipole and none on the other antennas.
• Both the Mag Loop and the End Fed antennas 40M holding the channel. After a short
while I could tell that someone was transmitting on top of me.

• I was not expecting very good results with the Buddipole, at about 12 feet long and
only being up 10 feet. I was hoping to see NVIS behavior but that didn’t happen.
The Buddipole still turned in the best performance of the 3.

• 40M QRP has some limitations. You need enough power so that someone else looking
for a place to transmit sees some color occupying the slice / time slot otherwise it
looks available. 25W probably would work a lot better even though it only a little
over 3dB louder.

40M PERFORMANCE
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PERFORMANCE SUMMARY
Mag Loop

BuddiPole

End Fed

Band

Reports / TX

Min Distance (KM)

Max Distance (KM)

Average SNR

Best SNR

40M

2.25

197

6879

-19

-10

30M

2.38

43
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-15

-5

20M

5.31

662

3247

-18

-2

15M
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-9
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1
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-1
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2
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2.31
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15M

0.58
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A GO KITS USING THE THE END FED ANTENNA
This is the most basic go kit. It includes the antenna, radio, AC power supply, battery,
headset, microphone, USB interface, cables, and antenna cable. With the exception of
the antenna cable and battery, it all fits in the black bag (12” x 8” x 10”). Missing are
lines and a weight to get the end of the antenna up into a tree.

THE MAG LOOP COMPONENTS AND TOTE BAG

THE BUDDIPOLE COMPONENTS AND TOTE BAT

REALITY – THIS IS WHAT I USUALLY TAKE WITH ME
This is the larger
Buddipole bag with the
longer mast in it and
almost enough parts for
a second antenna.
Often I have both the
short and long masts in
the bag
More cables, key
paddle, power supplies,
batteries, etc.

Notice that this
is also bulging
more

SUMMARY – EASE OF SETUP
•

The easiest to set up is the mag loop as long as you have a picnic table or have a slightly
larger tripod for ground mounting. The tripod I have was used for holding a large format
(4x5) camera, it weighs a ton but is very stable. There is no need to tie it down. There are
$50 tripods for holding construction equipment that should also work fine.

•

The Buddipole is pretty straight forward as far as setting it up once you get used to it. It has
to come down and be adjusted for different bands but, unless you feel the need for a 1:1
VSWR, the basic settings in the manual work well enough with an antenna tuner. Sandbags
work fine in place of the small tent stakes if needed.

•

The End Fed style antenna needs a tree or some other structure to hang on. If something like
that isn’t available, it’s a big problem. More recently, a number of parks won’t allow using
their trees as supports. Getting the end up in something like a tree, can be easy or very
difficult. It is still a solid performer as long as there is a good antenna tuner available.

SUMMARY - BUDDIPOLE
•

The Buddipole won this test easily. It outperformed the other antennas on every band, in some
cases by a significant amount. It isn’t as good as a full size dipole or beam suspended 30 or
more feet in the air, but it still it produced good results on every band.

•
•
•

During the test, more contacts were recorded on the Buddipole than the other antennas.

•

The Buddipole is the only antenna of the group rated up to 250W so using more power isn’t a
concern. Using a 100W transceiver will significantly improve making contacts.

•

Tuning the Buddipole is somewhat tedious because it requires raising an lowering the antenna
with each revision. An antenna tuner will take care of most in-band excursions though. There is
no way to remote tune a Buddipole.

•

Buddipoles are often the primary antennas used for low budget DXpeditions.

On 40M, the Buddipole was the only antenna heard in Europe and South America.
At QRP levels of 10 watts or so, SSB can be used to work some stations. CW and PSK31 will
provide something approaching a home station experience.

SUMMARY – MAG LOOP
• The measured performance of the Mag Loop appears less than the End Fed. More
contacts were made on the Mag Loop than the End Fed, which, in my opinion is what
it is all about. That makes it come in second but only by a hair. It also has a number
of redeeming features that make up for its lower performance.

• It performs acceptably as a QRP antenna but it works best on CW and the digital
modes. SSB may be a bit of a challenge.

• The size of the antenna really limits its performance but the antenna is very
convenient to set up and placement doesn’t appear to be critical.

• It hears very well and seems to reject locally generated noise better than the other
two antennas. It sort of reminds me of a receiving beverage antenna without the
directivity.

• Newer versions of this antenna are rated at 100W. I have heard concerns about the
concentrated RF levels with higher power so placement of the antenna relative to
people may be important.

SUMMARY – END FED
•

I was somewhat surprised by the performance of the End Fed antenna. I expected it to match or
beat the Buddipole, especially on 20M where it is a full half wave antenna. It still performed well
enough to make decent contacts on any of the popular modes.

•

This is the least expensive, lightest, and most compact antenna of the 3. This makes the antenna
excellent for any location that requires a backpack to get into, like activating a SOTA site.

•

Personally, I usually throw the 20M End Fed into my pack whenever I expect to run portable, just in
case. Its small and doesn’t weigh much.

•

The matching network for this antenna has the potential of generating high voltages, one design
has a 9:1 step up transformer, many of the commercial versions are rated at 20W or less. If the
transformer coil saturates, it stops working and the transmitter may not deal with it very well

•

Some people claim that End Feds require a counterpoise to work correctly. The feedline coax
braid for the most part fills that need. With that in mind, the radio will have a certain amount of
RF on it if the radio or the antenna isn’t grounded. The RF could also affect any computers
attached to the radio.

•

My implementation of an End Fed at home has the automatic antenna tuner outside and grounded
before the cable comes into the house. That seems to solve getting RF into the shack.

SUMMARY - COST
• The End Fed antenna comes in at the lowest cost. Commercially they are in the
$50 to $70 range. High power transformers up to several KW can cost quite
a bit more. They cost around $20 to make.

• The Buddipole basic antenna is $199 but doesn’t include the mast, tripod, or
storage bags. The Deluxe version is listed at $399 but most likely it will be
closer to $500 when you add a few accessories, tax, and shipping.

• The Mag Loop seems to start out around $399, there may be a few that cost
less. To get a full package with antenna, tripod, and carrying bag seems to
come in around to $500 or more. Remote tune versions are significantly higher
cost.

DO IT YOURSELF
• Making an End Fed antenna requires a small box, a ferrite toroid appropriate to the
power level intended to be use, some 22 or 18AWG enamel coated wire, and a half
wavelength of 18AWG antenna wire. It helps to also have 20’ or more of coax
which doubles as a counter poise.

• The Buddipole can also be a DIY project using PVC pipe for the coils and telescoping
antennas from MFJ or other sources. A painter pole is a great mast. There are
several sets of directions on the web, including the Buddipole website.

• A Mag Loop can also be a DIY project. A new variable capacitor is going to cost at
least $75 (MFJ) unless you can find a used one (eBay usually has a selection) plus
you need a well insulated knob and reduction drive. The Alpha Antenna version uses
LMR400 as the radiating elements. The remaining components are pretty
inexpensive.

QUESTIONS? DISCUSSION?

