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About this Book

The first edition of this book was published to support an ARRL Learning Center
presentation on six meters in August 2020. It was updated in July 2022 with new
content. Together, these two editions have been downloaded more than 8,000 times.

The third edition, published in 2023, introduced new chapters on FT8/FT4 operation,
MSK144 meteor scatter operation, Q65 ionoscatter operation, contesting, awards, and
VHF rover operations. It also included appendices on SDR operation and EZNEC
antenna modeling. This edition reached an audience on Amazon with paperback and
Kindle versions, and website downloads exceeded 6,000.

This fourth edition provides extensive updates to the existing content, with enhanced
and detailed instructions on WSJT-X settings and operation. It also expands in nearly
every area, offering more insight into how six meters works.

Note for those of you who are artificial intelligence snoops, | wrote all of this book with
my brain and keyboard. | followed that up with Grammarly, asking it to correct my
grammar and spelling and to shorten my sentences.



Introduction

Have you ever wondered about the “Magic” of Six Meters? After all, you’ve probably
pressed the six-meter button on your transceiver and didn’t find any magic or other
stations. If that’s the case, you’'ve identified the “tragic" aspect of the band. But
without tragedy, there would be no “magic.”

It doesn’t take much on six meters — your existing HF and six-meter rig and a simple
antenna, like a dipole, will do the job. Keep reading, and you’ll learn how | know that
dipoles work and how to build one yourself.

This book offers valuable insights into finding DX on 6 meters. It covers propagation,
equipment, software, antennas, operating procedures, on-the-air activities, awards,
contesting, and VHF rover operations. It also provides detailed instructions on using
the WSJT-X FT8, FT4, MSK144, and Q65 modes. With appendices on SDR operation and
EZNEC antenna modeling, it truly includes everything needed to succeed in 6-meter
amateur radio DXing.

Jim Wilson
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Chapter 1 — What is the Magic Band?

The Magic Band, or six meters, ranges from 50 to 54 MHz. It sits between the HF
bands, which end at 30 MHz, and the higher VHF bands that start at 144 MHz. In that
position, it offers virtually all forms of propagation familiar to HF and VHF operators,
along with some that are much more common at six meters. For modes of operation,
there are not only CW, SSB, and WSJT-X but also FM simplex and FM repeaters. I'm
sure you'll also find some AM operators as well.

The primary propagation mode is Sporadic E (Es), which involves radio wave reflection
off the E layer of the ionosphere. It mainly occurs in summer, but there are a few times
during the rest of the year when Es can form. Sometimes it’s present, sometimes it’s
not. That’s the magic.

Average distances on Es can vary from a single hop’s 1,500 miles to double and triple
hops. More details are in the propagation chapter.

Like HF, propagation also occurs via the F2 layer of the ionosphere, enabling signals to
travel much farther than the single-hop Es. As the sunspot cycle improves, you can
expect to see more and more F2 propagation.

Next, we explore more esoteric propagation modes, many of which are used daily. This
includes meteor scatter, where meteors entering the Earth’s atmosphere illuminate
the E layer, creating a path for six-meter and higher VHF signals. There is also
ionoscatter, where signals are reflected from disturbances in the ionosphere.

Then, there is Trans-Equatorial Propagation, TEP, where the signal essentially jumps
the Earth’s magnetic equator. Stations in Argentina become armchair copy here in
Texas when that happens.

There is also tropospheric enhancement when the weather causes a thermal inversion
in the troposphere, bending the RF signal near the Earth's surface. While this occurs on
six meters, it is more common on the higher VHF bands.



What is the Magic Band?

Then there is moonbounce or EME for Earth-Moon-Earth. Here, signals are reflected
off the surface of the Moon, which usually requires some power and high-gain
antennas.

That is a quick overview; much more is covered later in the propagation chapter. But
before we proceed, let’s look at some of my personal magic experiences on six meters.

My first meteor scatter contact on six meters was with Dale, WA4CQG, over a distance
of 672 miles using WIST FSK441 mode. That mode has now been upgraded to MSK144,
through which | was able to work Wyatt, ACORA, from grid EL58 on essentially a
sandbar at the mouth of the Mississippi River. That’s also one of the highlights of the
magic band: working rovers who set up in places that few others even travel, let alone
get on the air.

My first TEP contact was with Sebastian, LU4FPZ, which was 5,000 miles away. | was
transmitting 100-watt CW into a dipole in my attic.

My first contact in Europe was with Clive, GM3POI, in the Orkney Islands, using 100
watts FT8 into a vertical.

All of these contacts were very exciting during remarkable openings. However, my top
six-meter QSO was with Bob, ZL1RS, during an unexpected brief opening in December
2014 from Texas to New Zealand via what experts believe was Es plus TEP. | was
running 100-watt CW into a stressed Moxon at about 20 feet.

We can provide more context for readers who remember the early days of VHF
television stations. The old Channel 2 frequency was 55.25 MHz for the video carrier.
Imagine tuning into over-the-air television from Argentina!

As you can see, six meters offers a great deal. That includes white noise during the
tragic times, but also some exceptional QSOs during the magic times.
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Chapter 2 —Six Meter Propagation

As mentioned earlier, this is where the magic happens on six meters — all the different
options for making exceptional QSOs.

Sporadic E

| call this propagation mode 'magic' because no one knows why it occurs. There are
several theories. Regardless of the cause, the challenge is predicting when Es will
happen. Next, it's about figuring out how best to take advantage of it when Es do
occur.

The theory | prefer is detailed in a doctoral dissertation by Christina Arras, dated 2010,
titled A Global Survey of Sporadic E Layers based on GPS Radio Occultations. Her
research assesses Sporadic E and its impact on GPS satellite signals. You can access it
on Carl Luetzelschwab’s K9LA website at

http://www.k9la.us/PhD Thesis on Sporadic E by Christina_Arras.pdf.

Westward Wind
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Figure 2 - Formation of Sporadic E clouds

The illustration above shows how wind shear compresses metallic ions from micro-
meteors into ionized clouds in the E layer. This process occurs when weather in the
lower atmosphere interacts with the higher-level wind shear and meteor dust clouds.


http://www.k9la.us/PhD_Thesis_on_Sporadic_E_by_Christina_Arras.pdf

Six Meter Propagation

Seasonal variations are believed to result from shifts in meteor dust trails that Earth
crosses in the Northern Hemisphere during June, July, and August, and in the Southern
Hemisphere during February and March.

Here’s my rough sketch of a sporadic E cloud. DX Maps does a great job of showing
where the cloud is with the propagation on all sides out to about 1,500 miles for a
single hop.

E Layer

Sporadic
E Cloud

Figure 3 - How Sporadic E propagation works.

The key, of course, is determining when the cloud appears and getting everyone on
the air who is in the right places to make QSOs. Six-meter beacons can assist with that
effort. However, it seems that many more people are now using FT8's weak signal
capabilities. As a result, | believe we’re discovering many more openings than before.

One thing | see on the air is the movement of the Sporadic E cloud. It can start near the
east coast and gradually move across the USA. It can also move a bit north and, as a
result, leave Texas behind. It's pretty interesting to observe these things over time.
Note that Sporadic E can extend to the 2-meter band at times of exceptional
ionization.



Six Meter Propagation

I’'ve compiled all my six-meter QSOs into the chart below and plotted them by month
and year. This represents my six-meter experience, with the most activity in May, June,
and July. Some of my summer months were spent at Jamborees or as a VHF rover
during contests.

As always, Your Mileage May Vary — YMMV. It should be that your mileage WILL vary.
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Six Meter Propagation

Meteor Scatter

This method is incredible. Just thinking about reflecting your signal off meteor trails as
they enter the Earth’s ionosphere is pretty amazing. But that’s exactly what happens.
And it happens all the time.

Here’s my rough sketch of this phenomenon. Meteorites strike the ionosphere's E
layer, illuminating small patches. Since meteorites constantly enter the atmosphere,
this process continues, with about 100 billion entering each day. NASA estimates it at
48.5 tons.

Figure 5 - How meteor scatter propagation works.

However, it’s more intense at dawn local time because Earth’s rotation, combined with
its orbital speed, produces the highest level of meteorite capture. It’s also at its peak
during seasonal meteor showers, which can be predicted.

Here’s my attempt to explain why mornings are much more productive for meteor
scatter contacts.
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Six Meter Propagation

View From above the North Pole

Dawn*
Orbit Direction

Figure 6 - Path of the Earth through meteor trails.

The term “scatter” suggests that the transmitted signal hits these ionized micro
patches and disperses forward. I've tried to illustrate this in the drawing. This, in turn,
means the receiver will pick up small bursts of the transmitted signal. The ham radio
term is “ping” because it’s similar to the sound they make in the receiver.

In the early days of ham radio meteor scatter, operators often used CW and eventually
transitioned to very high-speed CW, recording the received signal and then slowing it
down to catch glimpses of the call sign, etc.

Since the introduction of WSIT and now WSJT-X, computer signal processing has been
used to achieve the same goal. The early mode of FSK441 and the newer MSK144
mode essentially transmit hundreds of messages within a few seconds (15 seconds is
currently standard).

The WSJT-X modes establish standardized messages and precisely coordinated
transmission and reception timing. They also utilize significant data communication
error correction, among other features.

12



Six Meter Propagation

Most consider the frequency range for meteor scatter to be between 40 and 150 MHz,
but hams have made QSOs on higher bands from 222 MHz to 432 MHz.

Note that this mode is also used in dedicated communication systems to address cost
and capacity issues of satellite communication and the operational challenges of HF
communication. Examples include COMET (Communication by Meteor Trails), used by
NATO in the 1960s, and SNOTEL (Snowpack Telemetry System), used by the
Department of Agriculture with 500 remote stations to gather information on
snowpack and precipitation in the Western USA. This system began in the late 1970s
and continued into the 1990s.

lonoscatter

A related method of propagation is ionoscatter. The older version of the WSJT-X
software suite featured a mode called ISCAT that uses similar techniques to MSK144 to
bounce signals off tiny patches of ionization in the E layer. Because of this approach, it
operates very similarly to meteor scatter. It's not used often, but it probably should be
tried more frequently on six meters. It’s also possible that some meteor scatter
contacts are utilizing ionoscatter.

The latest versions of WIST-X include a mode called Q65 that has proven very effective

on six meters when nothing else works. It’s believed that this mode uses ionoscatter
propagation. There’s more on Q65 later.

13



Six Meter Propagation

F2 Propagation

We use this type of propagation we get excited about on the HF bands and use it most
days. It doesn’t happen for six meters until the sunspots are abundant. Although, as
noted in the TEP description above, it does happen outside the peak of a solar cycle, it
is isolated to areas around the geomagnetic equator.

I’'ve experienced F2 on six meters over shorter hops into Ecuador, Colombia, and
northern Brazil.
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Figure 7 - F2 propagation from DXmaps.com
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Six Meter Propagation

Trans-equatorial propagation (TEP)

TEP also occurs in the F-region of the ionosphere, but takes advantage of F-Layer
ionization that forms on both sides of the geomagnetic equator. You can get a sense of
this in my rough drawing below.

High ; Geomagnetic

lonization ! Equator

3143
RN

Figure 8 - Trans-equatorial propagation model.

The propagation runs North-South via reflections from one patch directly to the next,
then back to the Earth. Those patches are equally spaced from the geomagnetic
equator and thus enable propagation between locations that are also equally spaced.
However, Sporadic E can contribute to the process by enabling one or more hops that
reach the TEP region.

You can see how the geomagnetic equator differs from the physical equator on the

map below, which shows a distinctive dip in South America. The center line represents
the geomagnetic equator.
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Six Meter Propagation

Figure 9 - Geomagnetic equator.

Given all this, it's common for Caribbean and Central American stations to operate TEP
into southern South America. It is believed that the discovery of TEP on six meters
occurred when XE1KE contacted LU6DO and other stations in Argentina in 1947.

TEP usually occurs in the late afternoon and early evening. Seasonally, the equinoxes
are ideal for this activity.

| recommend you visit Carl Luetzelschwab’s K9LA website and read his 2011 paper on
Trans-Equatorial Propagation at http://www.kSla.us/Trans-
Equatorial Propagation.pdf.

| experienced TEP for the first time in September 2014 and have nearly every year
since. In a 2021 opening, | worked FT8 QSOs with several stations in Argentina.
Interestingly, as is often the case on six meters, most stations were near Buenos Aires,
with almost a pipeline into the Dallas area.

| started that day with a Sporadic E opening working V31MA, followed by TG9AIR.
Next, the TEP opening began with LW2DAF, who was the first to log with a +03 signal.
LU9DO, LU7FIN, LU9FVS, and LUSADX followed. A little while later, | found CE2SV. He’s
located along the same latitude as the LU contacts. | heard a CX station but couldn’t
make the QSO. Here’s the www.DXmaps.com snapshot of my first QSO that day.

16
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Six Meter Propagation

Figure 10 - TEP Opening on Dthaps.com

In 2022, | managed to work CE4WJK on SSB via TEP. Here’s what that opening looked
like on DX Maps.

17



Six Meter Propagation
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Figure 11 - Another TEP Opening from Dthaps.com

My longest distance, six-meter QSO to VK5XDX at over 9,000 miles, is also thought to
have happened due to TEP coupled with Sporadic E on both sides of the contact with
perhaps some F2 somewhere in the mix.
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Six Meter Propagation

Aurora

| don’t have any personal experience with Aurora propagation because my location in
Texas is a bit too far south. It depends on the aurora borealis, also called the northern
lights, which is caused by solar activity mainly due to solar flares.

There are two types of propagation: backscatter and forward scatter, also called
auroral E. The backscatter requires aiming your directional antenna at or slightly
angled toward the auroral curtain, which causes scatter signals at an angle due to
reflection.

Since the auroral curtain moves and ripples, the signal flickers in and out, creating a
distinctive raspy sound. CW is believed to be the best method to overcome this effect.
I’'ve heard that an FT8 signal doesn’t work. | have also heard of Q65-15 signals working
through the aurora.

In early 2025, Ken Neubeck WB2AMU, author of Six Meters: A Guide to the Magic
Band, reached out to me to share more insights into Aurora propagation. Here’s what
he said.

Solar activity picked up in 2024,
resulting in some major Aurora
events on Six Meters. CW was
clearly the best mode to use!

The first major opening took place
on May 10, 2024, beginning at 3:30
pm EST until 11 pm, WB2AMU
worked 40 different stations on CW
in the northeast US and Canada.

Ken provided the Image Of the May Probablli.ty of Aurora
10, 2024, Aurora from the NOAA _—

19



Six Meter Propagation

Space Weather Prediction Center at https://www.swpc.noaa.gov/products/aurora-30-
minute-forecast

WB2AMU also worked 20 stations in
the Northeast via Aurora on October
11, 2024. Here’s the Aurora
Forecast image for that day.

He further provided the model
below of exactly how Aurora is
thought to work in propagating VHF
signals.

Probability of Aurora

Signals are refiected in Extended aurora (100 km height)
a backscatter manner  ---..___

Station B

Station A

Geomagnetic
North pole

Distances covered: 100 to 1000 miles (direct)
Occurs: Equinox periods, sometimes summer
Duration: 10 minutes to several hours

Modes of operation: CVV, SSB

20
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Six Meter Propagation

Propagation Calendar

| recently found a useful VHF-UHF propagation calendar and created a similar one to
give a simple overview of six-meter propagation throughout the year.

Of course, meteor scatter communication can occur at any time. This calendar
highlights the showers for better propagation.

Aurora Aurora
Meteor Showers Meteor Showers
TEP Sporadic E Season TEP

> g 5 §
e + a P o
s § T ¥ 3z ¢ > 38 E 8§ £ E
= =4 © Q S 5 > 20 2 8 Q Q

L0 - >
© ) b < = < a. 3 3 b
= L n 2 o

Figure 12 - Types of propagation expected on 6 Meters through the year
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Chapter 3 — Six Meter Equipment

There are some dedicated rigs for six meters, including many older vintage models like
the Drake TR-6, the Heathkit SB-110A, Yaesu FT-690, Icom IC-575, and others. There
are even a few current FM-only six-meter rigs. And don’t forget the MFJ-9406 for six
meters only, with SSB and 10 watts PEP output.

Many of us have a relatively recent model multiband HF rig with six meters. You're all
set if you’re lucky enough to have these rigs in your shack.

Six Meter Rigs

I’ve used the Elecraft K3, the Ilcom 1C-9100, IC-7100, IC-7300, and the IC-746PRO. |
initially chose the Elecraft K3 mainly for HF contesting and DXing. It allowed me to
upgrade gradually—from a QRP setup to a 100-watt transmitter, adding a sub-
receiver, and installing a six-meter preamp. That was the rig where | first activated the
six-meter band with my existing 20- to 6-meter vertical antenna.

That was followed by the Icom IC-9100, which allowed me to access other VHF bands,
specifically 144 and 432 MHz. I’'m also using an IC-7100 and have recently added an IC-
746PRO.



Six Meter Equipment

Figure 13 - IC-7100 tuned to the FT8 frequency.

The point here is that we’re all on a journey. First, we discover something we enjoy,
then we build a better station as we go from rigs to antennas and beyond.

Transverters

If you have an older HF rig that doesn't include six meters, you can use a transverter.
This device converts your 28 MHz output to 50 MHz and does the same in reverse for
incoming signals.

You can find transverters on eBay priced from S50 to $100, and there are some vintage

transverters available. The affordable models are an excellent way to get on the air
and explore everything that six meters has to offer.

Preamps

Preamps are useful for six meters. Many rigs include internal preamps. For example,
the IC-9100 has settings for two preamps on the HF+6 meter frequencies. According to
Icom, preamp setting #1 is ideal for 1.8 to 21 MHz, while preamp setting #2 is best for

23



Six Meter Equipment

24 to 50 MHz. This illustrates what many transceivers have built-in and highlights the
importance of consulting your rig's operating instructions.

There are also several options for external preamps. Current manufacturers include
Advanced Receiver Research (ARR), Mini-Kits, and Elecraft. I’'m sure there are others.

The next challenge with preamps is powering them and switching them out of the line
during transmission. For higher frequency VHF-UHF preamplifiers, it’s best to mount
them close to the antenna so they pick up the signal at its strongest and then power it
down the coax to the receiver. With six meters, that would be ideal, but not as critical
as with much higher frequency signals.

Usually, the preamp includes built-in relays and methods for powering them. Switching
can be triggered either by RF sensing circuits or separate lines. A sequencing circuit is
typically required to ensure the preamp is disconnected before the transmitted RF
arrives.

As you can see, this is an excellent place to look for additional performance
improvement, but as you start, your rig’s internal preamp or no preamp at all is just
fine.

Power Amplifiers

There are many options for boosting your transmit power. Before exploring those, a
word of caution: improving your antenna and receiving capabilities should come first.
It’s pointless to transmit a strong signal if you can't hear the other station. Still, power
amplifiers are pretty cool additions to your ham shack!

Solid-state amplifiers are an excellent starting point. | first used a TE Systems 0510G,
which provides 170 watts of output from 10 watts of input. It also includes a built-in

preamp. Later, | upgraded to the TE Systems 375-watt model. It performs well during
those openings to Europe, South America, and the South Pacific.
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Six Meter Equipment

Figure 14 - TE Systems 375 Watt Six Meter Amplifier

Other dedicated six-meter solid-state amplifiers are difficult to find outside the used
market. You can locate an M2 6M-1K2 kilowatt amplifier and a few others. W6PQL
offers some parts kits.

| M e SYSTEMS, INC. 6”' ’ /(2 T

The New Amertoan Ampliflr SOLIDSTAYE AMPLIFIER

o 48 | ! . A X
Figure 15 - M2 Six Meter 1 Kilowatt Amplifier
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Six Meter Equipment
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Figure 16 - Tokyo Hy-Power 6 meter amplifier 160 watts

On the tube side, it’s just as challenging to find a dedicated six-meter amplifier.
Options include the Alpha 8406, Commander VHF-1200, and a few others. Another
option is to work with King Conversions to modify an HF amplifier for six meters. This
usually begins with a Heathkit SB220 HF linear amplifier.

Another option is to convert Harris or Larcan amplifiers for six-meter operation. These
amplifiers have been retired from service as television transmitters. Some are
broadband enough to require no modifications to operate at 50 MHz. They do need
power supplies, relays, sequencers, and fans. This is a very cost-effective solution.

Similar to your HF+6 transceiver, several HF+6 linear amplifiers are available. Brands
like Elecraft, lcom, Yaesu, Acom, Ameritron, and others offer these amplifiers. The
advantage is that they also support your HF operations effectively.

SDR Panadapters

Another aspect to consider for your six-meter operation, or any operation in general, is
adding a software-defined receiver (SDR) to serve as a panadapter. However, if you
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Six Meter Equipment

have an Elecraft K3/P3 combo, IC-7300, FT-991A, or a similar setup, you already have a
built-in panadapter.

For my operation, | started using a Nooelec SMArt USB RTL-SDR that covers 25 to 1750
MHz, along with a transmit-receive switch connecting the SDR to the antenna on
receive and the IC-9100 on transmit. This SDR cost $40.

| recently upgraded to an AirSpy R2 and an Antenna-Amplifiers.com EME 3-50. The
latter is a preamp, bandpass filter, and transmit-receive relay. It provides separate
switched outputs for the receiver and input for the transmitter. | also use a sequencer
to coordinate everything properly. As with anything, the more advanced you become,
the more complexity you introduce. It’s okay to keep things simple.

b B
i ,:-..1('5,"7. ' }J] T' ' i
Figure 17 - Airspy R2 SDR

it

| use SDR Console, a powerful, free software. Below is the typical display | use for six
meters. There are three windows at the top. The first is set to 50.125 MHz and is
picking up an SSB signal. That is also shown on the lower window, where | can monitor
the SSB part of the band.

The middle window is monitoring 50.313 for FT8 signals, while the third window is
tuned to 50.323, the Europe-to-USA frequency.
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Six Meter Equipment

Rago X Tregeena Bt widetana DSP

Figure 18 - SDR Console display with three receivers.

This provides me with excellent visibility of the main watering holes for six meters to
quickly identify changing propagation conditions.

One example is when | was setting up a TEP to South America and operating FT8. A
quick look at the SDR showed activity at 50.110, the DX window for SSB. Tuning in, |
found CE4AWIJK. | then grabbed my microphone and worked him. Later, | contacted him

via email about QSL options. He sent me his address and a recording of our QSO! Cool
stuff.

I've added an appendix that provides much more information about this excellent
station improvement option.
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Chapter 4 — Six Meter Antennas

Six-meter antennas are always fascinating, offering many options from homemade
designs to ready-made models. Plus, the antennas are small enough to fit in your
backyard or even your attic. I've tried a few. Here’s my experience.

Six Meter Dipole

What's not to like about a six-meter dipole? It’s simple and easy to build. About 9 feet
from tip to tip, it can fit almost anywhere. It is horizontally polarized, which is said to
be best for VHF DX. And it works.

1/4 wavelength 1/4 wavelength

T

Balun and
Coax Cable

Figure 19 - Simple diagram of a dipole.

My write-up on my efforts with a six-meter dipole has been the most visited post on
my website since it was published in 2014. So, it must be a popular option too. | also
note that I've worked Argentina and Uruguay using that dipole and 100 watts.

| used a 1:1 balun designed as a center insulator covering 1.5 to 54 MHz. My initial
calculations indicated that each side of the dipole should be 4 feet 6 inches long.
However, once installed, it didn’t quite reach resonance. Simply bending the eye-rings
attached to the balun and slightly lengthening the dipole brought it into resonance
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with a 1.1 VSWR at 50.150 to 50.500 MHz. This shows how sensitive these frequencies
are.

| also recommend checking out some online dipole calculators. Here are two links:
http://www.csgnetwork.com/antennaedcalc.html
http://www.hamuniverse.com/dipivcal.html

These calculators suggest slightly longer dipole legs than | used. | do like the second
calculator’s estimates for an inverted Vee. Note that using insulated wire changes the
required length. So, plan to do some tweaking.

Six Meter Vertical

My experience has been surprising, considering
the common belief that you need to be
horizontally polarized for VHF DX. | think that's i
true above six meters, but my own experience
on six meters has been eye-opening.
In 2011, | bought a Cushcraft MAGV vertical

that covers 20 to 6 meters. This enhanced my

HF contest capabilities. | avoided using this "
antenna on six since | first had a dipole, and
later a Moxon, followed by a 3-element Yagi.

But, over the past few years, | only had a
vertical antenna. So | started working stations
on FT8, and to my surprise, they responded.
That included Scotland, my first European six-
meter contact. | will note that the MA6V is an
offset center-fed vertical dipole; no radials are
needed. Mine is mounted at about 20 feet
above the ground.

Figure 20 - Cushcraft MA6V 20 to 6
meter vertical

So, trying a vertical on six meters is worthwhile. Plus, it’s easier to fit into the yard.
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Six Meter Stressed Moxon

Moxons are my favorite type of antenna. My first experience was with a homemade,
hand-steered 15-meter version that snagged many QSOs for my single-band CW and
RTTY contest entries.

Figure 21 - Par Electronics 6m Stressed Moxon

These antennas
are advantageous because they are directional, have a good front-to-back ratio, and
are smaller than a Yagi. The tips of the driven element and reflector are bent nearly to
touch, which reduces the overall width of the antenna into a much smaller space.

The Par Electronics Stressed Moxon brings this compact design to six meters. It

performs well with good gain, solid front-to-back rejection, and excellent construction.
I've used it for years at home on a push-up mast and, more recently, on my rover

31



Six Meter Antennas

operations. It can hit a tree and be bent back into shape for the next grid stop — don’t
ask me how | know.

While the gain isn’t as high as the multi-element Yagis, | like that its wider beam covers
more area without needing to adjust the rotator. That works well for contests when

the band is open.

This is definitely my favorite six-meter antenna.

Six Meter Yagi — 3 Elements

Next in my six-meter antenna journey, | aimed to find more gain while still fitting the
antenna into my small side yard. | reviewed the available options and chose the
InnovAntennas 3-element LFA.

Ak 1A L

Figure 22 - Innovantennas 3-element Yagi

It works well and produces less noise, although | couldn’t notice much difference from
the Moxon.
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| used that antenna for quite some time. The construction is rock solid, but sitting on

MR
L

top of a push-up mast with the rotator made
me pretty nervous in the high winds that
sweep through from time to time. So, after
trying to tell a big difference between the
Moxon and failing, | put the Moxon back on
the push-up mast.

*t

Recently, | bought an M2 6M-3SS Yagi. My
goal was to find a higher gain antenna than
the Moxon for a temporary setup on a push-
up mast in my backyard.

| use this during the Summer Es season.
Additionally, | use it during rover operations
in the Texas Panhandle and Oklahoma when
attempting to activate a few rare grids.

Considering its temporary use, | wanted a Yagi 3
that could be quickly assembled and disassembled for transport and storage. | also
needed a lightweight antenna for use on the push-up mast.

This one suits the purpose well, and I've already added several new DXCC countries in
Europe and South America from my backyard setup. The LFA wouldn’t have worked in
this case because it’s heavy and somewhat complex to build. It’s better suited for a
permanent installation.

Six Meter Yagi — 5-Elements

We're constantly pushing the limits. In this case, the boundaries were my backyard
and the strength of my push-up mast. The Directive Systems DSEJX5-50 5-element Yagi
has a boom length of 12 feet, which works well in my limited backyard — just clearing
some tree branches. It also performs effectively on my 6-meter rare grid rover
operations. It’s what | use during the summer Es season.
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AR B SNRREL A

Flgure 24 Directive Systems 5- e/ement Yag/

Six Meter Omniangle

My first experience with the Par Electronics Omniangles was on two meters and 70 cm.
They worked well to get me started on those . 5 ;
higher bands and provided horizontal
polarization. | later added inexpensive Yagis,
Diamond Yagis, and Directive Systems Rover
Yagis for those bands. You can never have too
many antennas.

| recently added the six-meter Omniangle. At
first, | placed it in the nook above my ham shack. .
That was a little too close to my rig and caused Figure 25 - Par Electronics 6m
some interference. Now it’s mounted in the attic Omniangle

along with stacked 2m omniangles. | believe
these antennas can be helpful during contests
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when monitoring signals from any direction. Once identified, you can switch to the
Yagi’s and point them at the target station.

There Are Always More Options

There's always another type of antenna to test, no matter how many you’ve used
before. For instance, quads have consistently been on my list.

Jon Jones, N@JK, editor of QST’s World Above 50 MHz column, shared these extra
comments about his experience with six-meter antennas. Thanks, Jon.

| have made many contacts using a simple magnetic mount 1/4 wave whip. The best
DX with this setup on 6 was Argentina from Maui, HI, back in 2015 — LW3EX on CW. |
decoded a dozen different JA stations on FT8 back in June 2018 on it. Signals up to -10.
| tried hard, but no Qs. It is excellent for mobile/fixed portable sporadic E.

M2 Loop — Used in the attic. It works, though some RF on the feedline. The best DX
was G8BCG on sporadic-E a few years ago.

Dipole. Currently, | have one in the attic at home. Low SWR, lower noise, and works.
Oriented currently to favor SE — NW. It can work in other directions with some loss of
gain. Worked KH6/K6MIO using it in November 2015 on 6 F2.

I have not used the Moxon. | use a two-element yagi for most of my portable work. It
has about the same gain as a Moxon. Mine goes together in minutes. It's a very

efficient little antenna. With it, | worked the JA’s | had decoded on the whip.

M2 6M-3SS. | have one. It is a great antenna but takes longer to put together in the
field and is heavier. | have not used the LFA. Many like them.

| hope these six-meter antenna notes help you get started or confirm some of your
own experiences. Good luck with your antenna journey on the Magic Band.
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Chapter 5 — Operating Software

The six-meter essential software package is WIST-X, which includes the modes FT8,
FT4, MSK144, and Q65. Here’s the crucial information that can make all the difference
in even hearing stations, let alone working them.

Mode Signal-to-Noise Ratio

Q65 -25 dB at 30 seconds
-28 dB at 60 seconds

FT8 -21dB

FT4 -18 dB

cw -10dB

MSK144 -1to-8 dB

SSB +5dB

Figure 26 - Weak-Signal Table from K1JT presentation to 6 Meter BBQ September 2023

When | started working six-meter grids and countries in 2014, it was mainly on CW and
SSB during Sporadic E openings. At that time, | set up WSJT and tried a few HF QSOs.
That was excellent preparation for attempting it during a six-meter opening.

JT65 helped me log the Dominican Republic in 2014, and later that year, during a TEP
opening, | added Uruguay to my log. During that specific TEP opening, most of my
contacts were made via CW.

But today, about twelve years later, most stations operate on FT8 at 50.313. | monitor
the SSB and CW frequencies during openings at home and also during my contest
rover operations. | rarely see anyone active. Instead, they are working away on the FT8
frequency.

Many complain about this major change on six meters. However, my experience shows
that | see quite a few more stations on the air because of FT8, and they are bringing
new grids with them. What’s not to like about that?
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WSIJT History

QST Magazine published an article in its December 2001 issue titled "WSJT: New
Software for VHF Meteor-Scatter Communication," written by Joe Taylor, K1IT, the
creator of the WSJT suite of communication modes. The article explains the FSK441
mode used for meteor scatter communications.

At that time, WSJT was replacing the cumbersome system of extremely high-speed
Morse Code for meteor scatter. In that same article, he discusses future ideas for a
mode for EME communication.

That effort resulted in JT44, as explained in QST's June 2002 issue. Mainly used for
EME work, it could decode signals that were 10 dB or more weaker than the faintest
CW signals. It featured 30-second transmission windows and required precise
computer clock synchronization.

The initial version of JT65 was described in the June 2005 issue of QST. It featured one-
minute transmission periods and offered 10 to 15 dB more gain than CW signals. This
was followed by WSJT-X and many new modes, including JT9, MSK144, FT8, and FT4.
Additionally, an FT2 has been developed. If you're interested in exploring the history
further, a good starting point is Wikipedia.

The main point is that WSJT is not a new phenomenon. It has existed for over twenty-
five years. Moreover, its innovative nature comes from continuous development
efforts—always finding new ways to communicate with very weak signals, thereby
improving long-distance communication.

Additionally, there are now several competing versions of the software. I’'m currently

using WSJT-X Improved, but there are also JTDX and MSHV options. Find what works
best for you and your station.
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FT8 Activity on 6 Meters

Michael Wells, G7VJR, has provided some analysis on the usage of FT8 on 6 meters.
Michael is the author of Club Log and provides an annual activity report. You can find
his six-meter post at https://g7vijr.org/2021/03/ft8-and-the-6m-band/

Here’s the data in pie chart form for six meters from March 1, 2020, to March 26,

2021.

50 MHz QSOs Club Log March 2020 to March 2021
cwW Other
SSB 4% 1%
MSK144 79
2%

~

FT:l/

FT8
84%

Note that this is for worldwide six-meter activity. It is also for those using Club Log,
typically DXers. Even so, it no doubt captures in numbers what many have seen on the

band.

That data is from a few years ago. More recent data can be found in the ARRL VHF
Contest Results articles and analysis. For the June 2025 VHF Contest, 76% of 50 MHz
QSOs were digital. The September 2025 VHF Contest showed 80%.
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Here’s the full breakdown for the June 2025 VHF Contest, showing the percentage of
QSOs per mode on 50 MHz.

50 MHz QSOs June 2025 VHF Contest

Digital
76%
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FT8 Operating Hints

Nearby, you'll see a screenshot of an FT8 QSO. It’s quite simple, and many detailed

tutorials are available online to help you.

My main priority is making sure my computer clock is synchronized. | use Meinberg
NTP, a GPS receiver, and NMEATime sync software. | prefer the GPS because it helps in

my rover operations.
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Figure 27 - WSJT-X with FT8
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Another thing to watch for is finding a reasonably clear space for your transmit signal
and selecting “Hold TX Freq” as described earlier. | also use “Auto Seq,” and although
not shown above, “Call 1°*” when sending a CQ.

| also use RRR instead of RR73. At VHF, signals are easily lost. | don’t want to send
RR73, move on, and then find out later that the other station didn’t receive the RR73.
It’s better to send RRR and receive a 73, making sure the QSO is complete.

Hover over TX4 in WSJT-X to view the instructions. It states, “RR73 messages should
only be used when you are reasonably confident that no message repetitions will be
required.” Double-click on TX4 to switch from RR73 to RRR.

Gary Hinson, ZL2IFB, has published an FT8 Operating guide at
https://g4ifb.com/FT8 Hinson tips for HF DXers.pdf

You can find more details in Chapter 7 on FT8 and FT4 operations.
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MSK144 Operating Hints

WSIT has also introduced meteor scatter to many stations that previously could only
dream of such operations. I’'m not an expert on meteor scatter by any means, but it
has enabled me to make a few QSOs that wouldn’t have happened otherwise.

12:58:45

utc dB T Freq Message

125966 7 2.8 151 & CQ KSN DL8S
125966 8 2.8 1509 & CQ KSN DL8S

Decode

Figure 28 - MISK144 Screenshot

The screen above shows a sample of an MSK144 display. This was a signal from K5N in
the rare grid of DL89, which | received on my vertical antenna. You can also see the
meteor burst or ping on the Fast Graph window. Cool stuff.
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As with FT8 above, | recommend sending RRR instead of RR73; this practice is even
more important with meteor scatter because it might take several sequences for the
RRR to reach the receiving station. See Chapter 8 for more detailed operating insights.

Q65

I've had a few QSOs on Q65. It seems to work when nothing else does. The quick start
guide states that it works “over especially difficult propagation paths including
tropospheric scatter, rain scatter, ionospheric scatter, TEP, and EME on VHF and higher
bands.”

The current standard on 6 meters is Q65 mode, T/R at 30 seconds, and submode A on
50.275 MHz. Other settings are located in the “Decode” menu; select Normal, Enable
Averaging, and Auto Clear Averaging after Decode. Frequency tolerance works well
once you’ve found the transmitting station's carrier frequency. One remarkable
feature of this mode is that it averages the tiny signals received and gradually
combines them into a full decode. Amazing.

Note that these settings were recommended and that | found them effective while

writing this section. Testing is ongoing, and some software adjustments are also made.
You can find much more detailed information in Chapter 9.

WSIJT and Logging

WSIJT maintains its own logbook in the ADIF format. For contest mode, it also creates a
Cabrillo format log. That’s one way you can record your contacts.

I've used N1IMM Logger+, which requires launching WSJT within the logging program.
I've used this software in the past for contests. There are many tutorials and excellent

documentation on the N1IMM website to help you get started.

| primarily use N3FJP’s Amateur Contact Log along with some of his contest logs. In
addition to this logging software, | recommend JT Alert. This program scans incoming
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signals and notifies you of needed grids, states, DXCC, and more. There is plenty of
information available online for download and setup. Note that N3FJP also connects
directly to WSJT, highlighting new grids and other details.

Most of the computers in my home are Apple Macs, except for my ham shack, where
Windows is the only option for most of the software | use. If you are using a Mac, |
recommend MaclLoggerDX and JT-Bridge, which notify you of new grids, etc.

WSJT Alternatives

There are also some alternatives to WSIT-X software, including JTDX, MSHV, and
JS8Call. These programs are based on the existing WSJT source code but have been
modified.

JTDX

Search for JTDX download to install this software on your computer. It functions
similarly to WSJT-X, but with improvements. The downside is that it does not include
MSK144 or Q65 modes. It also lacks contest modes. However, it offers FT8 and FT4
with significantly better performance on weak signals.

Seeing is believing. JP1LRT provided an audio file with 107 signals in a 15-second
sequence. Using JTDX version 2.2.159 in my ham shack, it decoded 67 signals. Using
WSIJT-X version 2.6.0 rc2, it decoded 54 signals. You can’t work them if you can’t hear
them.

The other thing | like about JTDX is its better user interface. For example, when | don’t
get a 73 from a station, it keeps sending until | do. When someone sends an RR73, it
will send a 73, while WSJT just stops at that point. When CQing, if several people
answer, it will pick up the first one, and after the QSO, it will call the second one.
Similarly, if a QSO can’t continue because I've lost the signal and | move on to
someone else, if that original station calls back, JTDX will resume the QSO where it left
off.
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There are several other helpful operating features, too numerous for me to cover here
—or for me to remember. Here’s what the current screen looks like, version 2.2.159. |

see that there is also a JTDX improved available. Something to consider.

4 JTDX -

Wide Graph

V] Bars |

BiosPtvel &

|2/ startorz

Freq | Timestamp|Right ~ || N Avg 1

# JTDX by HF community
File View Dec

uTIc d8 DT Freq Avg=0.12 Lag=+2.40Band Adivity UTC
—-uo

UTIUId =iV VUed JUT T IDIMLU ULiIULL ~

071015 -10 0.1 2221 ~ CQ DX JA1BOP PM95

Mode

eq DXpedition Misc L ge Help

d8 DT Freq Message

071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015
071015

o -|®

-13
-11

-7
-12
-10

-9
-12
-13
-11
-10

-8
-11
-11
-15
-10

-8

0.1
0.1
0.1
0.1

O

O

.3

o

.1

566
1089
2194
1809
1826
1874
2351
2581

982

231
2604
2885

€78

~ SB4AIF
~ SB4AIF
~ SB4ALJ
~ SB4ALJ
~ SB4ALJ
~ SB4ALJ

JASAPS
JHIXUM
JH1USR
JAIADT
JK1SQI
JRSNLE

-16
-07
+00
-05
-02
-14

~ 4X1TI JE1CCD -10
~ 4X1TI JAlUAV -16
~ UB7K JGIMUY -09
~ S5B4ALJ JRIWSK -1¢€
~ SB4ALJ 7K4DHB -11
~ 4Z1UF JR4VEV -19
~ 4X1TI JAlAFR -12

1656 ~ 4X1TI JE1BBX -09
1025 ~ 4X1TI JH1HEJ +02
1134 ~ SB4ALJ JL1SAM -03
103 ~ SB4AIF JHIBNC -10
1173 ~ 5B4ALJ JR2HRR -04
942 ~ 4X1TI JH2GZY PM94
8€5 ~ 4X1TI JA2IVK -15
905 ~ 4Z1UF JE2FJI PM8&4

\ Lookup [

| clearpx |[ Autonx

-

TX15/45

Spt

404
1794

.0 1179 ~ 4X1TI JA4CQS -15

1017
2400
378
640
1€37

| stop

~ SB4ALJ JE1FQV -09
~ 4Z1UF JI1LET +08

~ SB4ALJ JP7EIP -01

~ 4X1TI JAY9FFS -16

~ 4X1TI JA3JTIG -13
~ SB4AIF JHILPF -08
~ SB4ALJ JK1TCV -09 [~

—

| ontor || Decode |

;
|

Erase |

| Acce |

50.313 000

588

Fiter || Smeter

69d8 |cqksnD EM12

20:35:43

210615_071015.wav

Figure 29 - JTDX Display

45

( 0/15 ] [Logd

21.07.2022




Operating Software

WSJT-X Improved

I've recently started using WSIT-X Improved. | like that it adds many of the operating
features of JTDX while keeping all the operating modes from FT8 to MSK144 to Q65
and the contest messages.

The chapter on FT8 and FT4 operation provides more details on this WSJT-X
alternative.
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Chapter 6 — Six Meter On-the-Air
Operations

We've discussed propagation, equipment, antennas, and software. Now, it’s time to
cover some operating protocols for six meters.

Six Meter Frequencies

Here are the major frequencies for six meters.

Frequency 50.125 SSB Calling
50.100 CW
50.1 to 50.125 DX Window
50.313 for WSJT-X FT8
50.323 for FT8 to Europe
50.318 for FT4
50.260 for MSK144 Meteor Scatter
50.275 for Q65 in 30A mode
50.080 and down Beacons

The primary calling frequency for SSB is 50.125 MHz. It’s a good frequency to monitor
to see band conditions. If you hear someone, the band is probably opening. Sound
advice is to call on this frequency and then move to a higher one for the QSO. When
the band opens, people will work stations every three to five kilohertz above 50.125.

The DX window is from 50.100 to 50.125. Here, you’ll find DX stations calling CQ. It’s
verboten for USA stations to call CQ in this area. That must be why they call it the DX
window.
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You can also monitor the CW beacons on the air from 50.080 MHz and below. An
Internet search for the “six-meter beacons list” will help you find the frequencies and
locations. Of course, the beacon will transmit call signs and usually the grid.

Digital Mode Operations

Today, most six-meter operating takes place on digital modes, mainly FT8. The go-to
frequency is 50.313 MHz. Most stations are compressed into about 4 kHz.

There are pros and cons, of course. The benefit is that you can see almost all the
stations currently on the air and usually work them all. The downside is that they are
squeezed into a small space when the band is open. Not only that but there’s no way
to have a conversation. If that’s your goal, then it’s time to move to the SSB
frequencies.

There is also a special frequency for working FT8 across the Atlantic, 50.323 MHz. The
protocol on that frequency is for North American and Caribbean stations to operate on
second or odd sequence (0:15 and 0:45 seconds) and for European stations to operate
on first or even sequence (0:00 and 0:30 seconds).

Meteor Scatter occurs on 50.260 and 50.265 MHz. This type of contact is usually
coordinated online in one of the chat rooms. This helps determine the frequency,
sequence, direction for pointing the antenna, etc. The standard protocol is that the
westernmost station operates on the first sequence, while the eastern station
operates on the second sequence.

FT4 is another option; I've worked a few on six meters when the band is open with a
great deal of activity. FT2 is available, but | haven’t found it to be of much use on 6

meters.

Q65 is at 50.275 MHz in the 30-second T/R sequence and submode A. There are
separate chapters devoted to these modes.
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Figure 30 - K5ND Ham Shack September 2023

Contest and Rare Grid Roving

I’'ve mentioned roving a few times in this book, and there’s a later chapter with much
more detail. Rovers are a distinctive part of VHF contesting, and they have become
essential for those pursuing grid-based awards like the Fred Fish Memorial Award
(FFMA).

Stations set up their transceivers and antennas in their car or van, then drive out to a
remote location. After setting up the station, they hope for good propagation on 6

meters.

I've participated in contests around the Dallas-Fort Worth area. I’'ve also done some
rare grid roving in the Texas Panhandle.
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The photos below show the backseat operating position, the rooftop rotator system |
usually use in VHF contests (note the six-meter Moxon), and the push-up mast I've
used in the Texas Panhandle.

This can be an enjoyable activity for the rover and satisfying for those hunting these
rare grids.

AR

Figure 31 - KSND/R back seat operating position
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Figure 32 - KSND/R with 50, 144, 220, 432 antennas

Finding Openings
My favorite resource for finding and tracking six-meter openings is DXmaps.com. This

website displays all the spotted stations and plots them on a map. You’ve seen a few
examples earlier in the document.
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DXMAPS 4.2 - QSO/SWL real time information ¢¢ @

Europe | Africa |N.America [S.America | Asia | Oceania [World| [ No layer +) ((setect options ¢)(Modesiprops 3] | ) (o1
28 MHz 40 MHz [50 MHz | 70 MHz | 144 MHz| 222 MHz [432 MHz| >450 MHz [All bands | Satellite |FM DX | DAB [VOR [AIS | APRS | Ticker | MUF Sp-E

Click on the map for info.of that location | © WWW.DXMAPS.COM - QSO/SWL 18:05z-18:43z
+4 | Right-ciick for more options ! SFI=122 SFIP0=130 A=22 K SWX= AUR=13 GW

LN 7

Figure 33 - DXmaps.com display of a 6-meter opening

| use this to help me aim my antenna and listen for signals. It’s useful to see these
maps, but if you're not hearing anything, at least it keeps you hopeful that something
might happen on this mysterious and tragic band.

It’s also helpful to monitor various online chat rooms, including Slack VHF-Chat,
ONA4KST Chat, and Pinglockey. An online search can help you find and log in to these
chat systems.

Many of the conversations focus on setting up lengthy meteor scatter contacts. They
are also immensely helpful for tracking any rovers activating rare grids. Pointing your
antenna at them and monitoring what’s happening on the air and in the chat system
can help you snag one of those grids when the conditions are just right.
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| mentioned CW beacons earlier. These have traditionally been great resources for
providing an early indication of openings. It can be beneficial to have a panadapter
that offers a wide display of the entire range of CW beacons.

On &= B.5how spun B sevcaty B e cotsig 8 s wing stwmodes @ overMolast 6hun @ Gol Oaplay options Permaink
Moritonng KSNO (1ast heard 8 mins a00). Automati refres in 3 minues. 31 reception feports for KSND are shown as times (show logtook
There are 1553 actre moniiers on 6m. Show sl an 3l bands. Legend

T - ﬂ’-’?
R -
o ol
' ¢
%l o ,
b S % "9 ) v" A
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Rx ot Frl. 22 2 2022 18:40.44 GMT X
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Figure 34 - PSK Reporter showing my FT8 sigha/s

The PSK Reporter system consists of many stations around the world with receivers on

the ham bands, all tied into an extensive database that collects and displays all this
information.

They report all digital-mode contacts. You can select the band and mode to monitor. |
have started using this resource more frequently to pick up my signal and see how I’'m
getting out. It can be particularly helpful for meteor scatter—pretty cool stuff.
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Chapter 5, Operating Software, provides a broad overview of the software available for
6-meter operations. Of course, the big one is WSJT-X. This chapter delves into FT8 and
FT4 operations, while the following two chapters address MSK144 and Q65,
respectively.

There are many online resources to help you set up your rig for WSJT-X operations,
including operating guides. | won’t match their level of detail or insight, but | will share
my setup, operating practices, and experiences.

How FT8 and FT4 Work

FT8 and FT4 operate through the normal ionospheric propagation modes of the F2
layer, sporadic E, and tropospheric scatter.

As noted earlier, FT8 and, to a lesser degree, FT4 offer substantial improvements in
decoding weak signals. In comparison, CW can be expected to be decoded by a good
operator at a -10 dB signal-to-noise ratio. SSB works at about +5 dB signal-to-noise. But
FT8 operates at an astounding -21 dB signal-to-noise ratio.

It does this by using a 2.5 kHz bandwidth while decoding individual signals at a 6.25 Hz
bandwidth for FT8. It is, in essence, bringing the magic of digital decoding to the magic
band and every other band.



WSJT-X Operations: FT8 - FT4

WSIJT-X Overview

Using a computer soundcard, either built into the rig or an external USB device, audio
frequencies spanning roughly 0 to 3.5 or 4 kHz are used to transmit and receive
multiple FT8 or FT4 signals.

Likewise, there is a rig-to-computer connection for Computer-Aided Transceiver (CAT)
control to key the rig and make frequency changes.

You can find the WSJT-X User Guide at https://wsjt.sourceforge.io/wsjtx-doc/wsjtx-
main-3.0.0.html. Note that the software changes frequently. Always look for the
current version.

The guide provides detailed information on connecting your rig for audio and CAT
control.

Computer Time Alignment

Band Activity
[ UIC dB DT Freq Message ]
214400 -10 0.0 774 W1IXQ JAINVF {3

One of the ways that WSJT-X achieves its 214400 9 0.0 1412 ~ 3D2USU VE3SS [
. . . . . . . 214400 -10 0.0 845 ~ AISOS JRSAMF QNO3
incredible signal-to-noise ratio is through time 214400 -14 0.1 962 ~ CSGABF NZWHF FN31
. L 214400 -15 0.1 702 ~ KEIVT N7JQQ fi8
alignment between the transmitting and 214400 -14 0.0 146 ~ YV4KWI JF2KOZ PME4
. . 214400 -9 0.8 1760 ~ CQUK¥2T EN21
receiving stations. 214400 -14 -0.0 1295 ~ KQ4LLM AI7AD RRR

214400 -7 [EI8 1595
214400 -21 0.0 1165
214400 -15 0.1 524

3D2USU VE3FNT FNO3
CXSABM KK7HPF CN87
VPEWA WQSN CM87

Typically, your computer is reasonably well 214400 -16 0.0 1520 ~ HK2N JEINVD -17
. . 214400 -11 0.0 1829 KN4WOJ VAT7JC =23
synchronized. You can check on the website 214400 2 0.0 1442 ~ VESWA WBSSIG ENS1

. ") 214400 -1 -0.6 1889
time.gov. If it’s close, you may be able to get by 214400 -14 -0.1 437
. . . . 214400 -13 0.1 1474
without particular time-synchronizing software. 214400 -24 0.0 1180
Yet, we are ham radio geeks. So, there must be

more.

KF7ZN VE7BGD CN8%
OCA4DFF JAOEVI R-04
XT2AW PY2AMP GG66
KF7ZN JASGJH RR73

I EO O S 7 T 0 N I

Figure 35 - Band Activity window

There are several options for installing software that will sync your computer clock. Try
Dimension 4 at http://www.thinkman.com/dimension4/ There is also Meinberg NTP
available at https://www.meinbergglobal.com/english/sw/ntp.htm
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WSJT-X Operations: FT8 - FT4

You can also use a GPS antenna and the NMEATime2 time software at
https://www.visualgps.net/#nmeatime2-content This is the setup I’'m currently using.

You can view the difference between your computer’s time and others’ on the air by
observing the Band Activity window and the DT column. It will typically show 0.1 or
0.2, and sometimes a minus sign. If it's consistently showing 1.0 or greater, your clock
may be off by that amount. See the nearby sample with one transmission at 1.8
seconds out, highlighted in red.

Settings Considerations

The WSIT-X User Guide includes screenshots and additional background for each
setting. I've included some of my settings windows below. Please note that this is from
WSIJT-X Improved, found at https://sourceforge.net/projects/wsjt-x-improved/. This is
a slightly improved version of WSJT-X. Undoubtedly, some of the features added to
this version will eventually appear in the public versions of WSJT-X.
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| @ settings i3
i General Radio Audio Tx Macros Reporting Frequendes Colors Advanced Alerts Filters
| Station Details
My Call: KSND My Grid: EM12KV [ AutoGrid  1ARU Region: Al o
| Message generation for type 2 compound callsign holders: _F_ul!_@l_l inTx3 w
Display
[ start new period decodes at top Blank line between decoding periods Font...
Display distance in miles [ Highlight DX Call in message Decoded Text Font...

Tx messages to Rx frequency window
[ show DXCC, arid, and worked-before status

[ Highlight DX Grid in message
[ show principal prefix instead of country name

] show DXCC for all messages

Behavior

) Monitor off at startup

[ Monitor returns to last used frequency
Double-didk on call sets Tx enable
Disable Tx after sending 73

Calling CQ forces Call 1st

[ Alternate F1-F6 bindings

Enable YHF and submode features

[ Allow Tx frequency changes while transmitting
[ single decode

] Decode after EME delay

[T Disable Tune watchdog

[ cw ID after 73

B MsK144/065: Tx until 73 iz received

B Turn progress bar red while ransmitting

[ Auto-open/dose Astronomical Data window
Tx watchdog: Disabled [

Periodic CW ID Interval: 0 F

Additional features

() Map Grid locator to U.5. State

Clear DX Call after Q30
@ show distance in messages with grid

) Show U.5. States in messages with grid (@ Set Rx frequency to Tx frequency after QS0
B Clear DX Grid after 050

Show azimuth in messages with grid

Erase Band Activity window after band change Alternate Erase button behavior
B Enable Wait features
[ Disable Tx warning

() align DXCC [ distance fazimuth 1 2] o 2]
Gance

Figure 36 - WSJT-X Improved Settings General Tab

In the general tab, I've ticked off the usual stuff, including Enable VHF and submode
features. Note the setting for MSK144 to transmit until 73 is received—more on this in
the MSK144 chapter.
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| @ Settings ? b
i General Radio Audio Tx Macros Reporting Frequendes Colors Advanced Alerts Filters
| Rig: IcomIC-7100 ~ PolInterval: 1s |2
I CAT Control FTT Method
Serial Port:  COM& w O vox [@Fr1:8
Serial Port Parameters o CAT O RTS
Baud Rate: | 19200 v Port:  COM4

Transmit Audio Source

Data Bite RearData Front/Mic
o Default O Seven O Eight Mode
) Mone ) usB QO Data/Pkt
Stop Bits
© Default () One ) Twao 5plit Operation
(O None O Rig O Fake It
Handshake
© Default () Mone
() XON/XOFF () Hardware

Force Control Lines Test CAT TestPTT

DTR: ~ | RTS: v

Canc

Figure 37 - WSJT-X Improved Settings Radio Tab

In the radio settings tab, I’'ve set up my rig and the serial port for CAT control. Note the
Split Operation setting for Fake It. This ensures that the transmitter operates in a spot
in the audio bandpass, ensuring no harmonics are transmitted.
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r —
@ settings i3

General Radio Audio Tx Macros Reporting Frequendes Colors Advanced Alerts Filters

| Soundcard

Input:  Line 1 {Virtual Audio Cable) ~ | Mono
Output: | Speakers (2-USB Audio CODEC) v [Mono

Save Directory

Location: C:fUsersfibwil/AppDataLocal (WS IT-X - IC-7100/save Select
AzEl Directory
Location: C:fUsers/fjbwil/appData/Local WsIT-X - IC-7100 Select

Remember power settings by band
[:] Transmit [:] Tune

Canc

Figure 38 - WSJT-X Improved Settings Audio Tab

The audio tab is pretty straightforward. Here, it shows that the input for receive is
from a virtual audio cable from the Airspy SDR I’'m using on receive. You can learn
more about that setup in the Appendix.

The output is direct to the USB Audio Codec in the IC-7100.
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e e -
@ settings ? X
General Radio Audio Tx Macros Reporting Frequendes Colors Advanced Alerts Filters
| Logging
Frompt me to log QS0 Op Call:

[ Log automatically (contesting only)
[ convert mode to RTTY

dB reports to comments

Spedial operating activity to comments
Clear DX call and grid after logging

Network Services

[ Enable PSK Reporter Spotting [ Use TCP/IP connection
LDP Server
LIDP Server: 127.0.0.1 Accept UDP requests
UDP Server port number: 2237 =)
Notify on accepted UDP request

Outgoing interfaces: loopbadk_0 R

£y Accepted UDP request restores window
Multicast TTL: 1 |

Secondary UDP Server (deprecated)
[ Enable logged contact ADIF broadcast

Server name or IP address:  127.0.0.1

Server port number: 2333 .':

Canc

Figure 39 - WSJT-X Improved Settings Reporting Tab

The Reporting tab displays the various prompts and logging comments. The network
server settings depend on the logging program you’re using. I’'m using N3FJP’s AC
Logger with JT-Alert.
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e e -
@ settings ? X
General Radio Audio Tx Macros Reporting Frequendes Colors Advanced Alerts Filters
| IT65 VHF fUHF Miqowave decoding parameters Miscellaneous
Random erasure patterns: 6 =) Degrade 5/ of .wav file: 0.0dB :C

Aggressive decoding level: 0 =) Receiver bandwidth: 5000 Hz

Two-pass decoding Tx delay: 0.35 =

Tone spadng
E] x2 E] x4

Waterfal spectra

© Low sidelobes () Most sensitive
Spedal operating activity: Generation of FT4, FT8, and M3K 144 messages
O Fox O Hound
© NAVHF [ Ncece Sprint (O ARRL Field Day FD Exch:
O EU VHF Contest O FT Roundup messages FT RU Exch:
O ww Digi Contest {0 ARRL Digi Contest
(O Q65 Pileup [0 cq with individual contest name Contest name: PACC

[ autofil 'Z200" for missing Grid
[ Enable Cloudlog Features
APT URL:
APT Key:

Station ID: 1 ¥ Test APL Key

Canc

Figure 40 - WSJT-X Improved Settings Advanced Tab

Here’s the Advanced Tab. There is not much to select here other than the Special
Operating Activity. I've chosen the NA VHF contest mode. Which | use in contests or
when using MSK144 to minimize the number of transmissions required for a valid QSO.
There are many other contest settings, as you can see.
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WSJT-X Operational Insight

I’'m not sure | have a great deal of insight to offer when operating FT8 and FT4 on six
meters. As with operation on all bands, it’s wise to ensure you’re transmitting on an
open frequency. When calling someone, ensure your transmit frequency is clear from
interference, at least as far as you can make out at your station.

It is generally accepted practice to not transmit on the other station’s frequency. If you
are transmitting on the other station’s frequency when that station responds to
someone else, WSIT-X will close your transmission.

You'll find that one of the frustrations is someone transmitting over the top of that
rare DX station you’re trying to work. Often, that’s simply because they can’t hear the
DX station. You may also find that when you pause your call to the DX station,
someone else has started transmitting on the same sequence and frequency you're
using. That’s the time to change frequency.

Most of the activity is on FT8 and 50.313 MHz. There is also, from time to time, FT4
activity on 50.318 MHz. FT4 uses 7.5-second sequences. This allows for making more
QSOs in a shorter time. That can be helpful during contests. Unfortunately, only a few
people are taking advantage of this capability.

Recently, | managed to work E51WL on FT4, and a year or so before that, VP8LP. Both
stations announced on FT8 that they were moving. That’s when it’s wise to get there
fast to work them before everyone else shows up.

One final bit of operating insight is that | prefer to set the Wide Graph display for N

Avg 1. That spreads out the decoded signals as shown nearby. | like to see as much of
the received signal as possible, hoping it will decode if | keep an eye on it!
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Bars  Bins/Pixel & Start 0 Hz Palette  Adjust... Flatten (] Ref Spec . . Spec 20 %

B Freq Time stamp Right ~ N Avg 1 +| | Default ~ || Q65 _Sync k3 . . Smooth 1 |5

Figure 41 - Wide Graph Display with N Avg 1

| adopted this operating preference when initially working JT65 on six meters. | wanted
to see every pulse received over the 60-second transmission. | just carried that over to
the FT8 15-second and F4 7.5-second transmissions.

WSJT-X Variations

Currently, there is a standard version of WSJT-X, and a beta version is often posted for
testing. Then, there is the WSIT-X Improved version that | mentioned above.

There are also two significantly different versions: MSHV and JTDX. You can find MSHV
at http://lz2hv.org/mshv It offers a substantially different interface and more modes,
such as FSK441, which has been discontinued in WSJT-X. It's something worth
investigating.

JTDX can be found at https://sourceforge.net/projects/jtdx/ It offers a different user
interface and some operating conveniences. It also purports to provide decodes of
weaker signals than the regular version of WIST-X. I've generally found that to be true.
But it does not offer contest modes or MSK144 or Q65.
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Chapter 8 — WSJT-X Operations: MSK144

This chapter provides step-by-step instructions for using WSJT-X MSK144 to make
meteor scatter contacts. It also provides an in-depth look into the principles of meteor
scatter propagation. All of this is intended to give you the insight you need to get on
the air and make QSOs using meteor scatter.

First, let’s cover a typical MSK144 meteor scatter contact.

Meteor Scatter QSO Snapshot

The nearby screenshot shows the WSJT-X Fast Graph display when the mode is set to
MSK144. You can see meteor "pings" at 1.7, 3.5, 6.1, and 8.1 along the full 15-second
window. The brighter the ping appears, the stronger the signal. For example, the pings
at 1.7 seconds are +18 and +19 dB, while the one at 8.1 seconds is +5 dB. These are the
only pings that have been decoded, which are displayed in the red box.

WSJIT-X FAST GRAPH

I I I Auto Level

You can find a video about meteor scatter and how to work MSK144 on my blog at
https://k5nd.net/2022/08/harnessing-meteors-for-vhf-gsos/
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Note that MSK144 pings are decoded in real time. It's not like FT8, where you wait for
the full 15-second transmission before seeing the decode. In fact, the messages are
sent repeatedly at 250 characters per second. That's how a small ping can resultin a
decoded message.

MSK144 Detailed Settings

The settings for MSK144 in WSJT-X will generally match those used for FT8, including
rig control, audio, and other parameters. Here are the exceptions for meteor scatter
operation. Note that my screenshots show WSJT-X Improved. They should be similar to
the General Availability version of WSIT-X.

° Settings ? X
General Radio Audio Tx Macros Reporting Frequencies Colors Advanced Alerts Filters
Station Details
My Call: KSMD My Grid: EM12KY _ IARU Region: Region 2 -
|| AutoGrid
Message generation for type 2 compound callsign holders:  Full call in Tx3 ~
Display
[T start new period decodes at top B Blank line between decoding periods @ show blank line with time stamp
@ Display distance in miles [T Highlight DX Call in message Font...
B Tx messages to Rx frequency window [T Highlight D Grid in message Decoded Text Font...
18 show DXCC, grid, and worked-before status [ shaw principal prefix instead of country name [ show DXCC for all messages
Behavior
[ Monitor off at startup B Enable VHF and submode features B MsK144/Q65: Tx until 73 is received
[T Monitor returns to last used frequen Sy ——meeTpeD oA
8 Double-dlick on call sets Tx enable [ Decode after EME delay [ kHz entry without k {restart required)
@ Disable Tx after sending 73 B single decode @ Turn progress bar red while transmitting
8 Caling CQ forces Call 1st [ cw ID after 73 D Interval: 0 g
[T Alternate F1-F6 bindings B Tune watchdog 30 seconds = Tx watchdog: Disabled 2

Additional features

) Map Grid locator ta .5, State 8 Erase decodes after band change @ Alternate Erase button behavior
() Show U.5. States in messages with grid @ set Rx frequency to Tx frequency after Q50 @ Enable Wait features
[ Clear DX Call after Q50 @ Clear DX Grid after Q50 [T Less button colaring (restart required)
B show distance in messages with grid [ Show azimuth in messages with grid [ align DXCC fdistance fazimuth 2 - 0 =
Cancel
- OO O O O O O O O O OO . 4
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Under the Settings General Tab, make sure you’ve selected “Enable VHF and submode
features” along with “MSK144/Q65: Tx until 73 is received.” More on sending 73 later.
Next comes mode select, which can be selected via the MSK button or from the
pulldown Mode menu.

@ WSIT-X-1C-9100 v2.8.0 improved PLUS edition = (] x
File Configurations View Filters Mode Decode Save Tools Help

B FsT4 Tx Messages
UTC dB T Freg FT4 UTC dB T Freg Message

e Log QS0 Stop Erase Decode Enable Tx Halt Tx Tune B Menus

[C] Tx evenfist |:—
50 . 260 DDU FTol 300 :, Generate Std Msgs Mext Mow AT

|r\1

em ~

]

DX Call DX Grid Rx 1500 Hz % = L
80 ~
Reportd 3 |:'_ (@] ™2
60 TR 15s % O | ™3 »
40 Lookup Add Ignore Tx CQ 260 |:| (] Tx 4
20 [Jsh @ AutoSeq CQ: None - ~
D Tx5
Q&5 2 5 Jun 11 M st
a |
.G CQ KSND EM12 Tx6
N 15:53:53 2 °
Recewing 9% | SDR Receive MSK144 0 ] 815

The Decode menu follows. It is a drop-down menu for selecting Fast, Normal, or Deep.
K1JT suggests choosing the option that best suits your computer; monitor the CPU
usage percentage at the bottom of the screen, and select the option that doesn't
overload the CPU. Some suggest that Normal provides the best decodes.
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@ WsIT-X -1C-9100 v2.8.0 improved PLUS edition - m] X
File Configurations View Filters Mode Decode Save Tools Help
Band Activ Fast Tx Messages
Urc ds T Freg Mess: Normal Urc dBs T Freg Message
*  Deep
~  Reduce false decodes
Full Duplex Mode
Oer Log QS0 Sto) Erase Decode Enable Tx Halt Tx Tune @ Menus
EEET 50.260 000 DT“““““ C
FTal 300 - |:= Generate Std Msgs Mext Mow e
ol
Di Call Rx 1500 Hz 3 — O m
3
FTs Report 0 = |: O Tx2
5 -
TR 15 s -
Fra _TR15s & O | ™3 -
Lookup Ignore Tx CQ 260 = (@] (@] Tx 4
2025 J 11 [Jsh @ autoSeq  CQ: Mone e v ® =
un [ swL
15:54:44 €Q KSND EM12 [«] Tx6
REEERNE | o Receve  [NSKERTN I 15

The other settings are F Tol set to 300 Hz, Rx set to 1500 Hz, and T/R set to 15 seconds.
| prefer the 300 Hz tolerance, but you can choose whatever works best for your CPU.
According to K1JT, it makes no difference in the decodes. You need to ensure that
you're covering the frequency of the station you’re trying to work with, in case they

are not quite calibrated and transmitting above or below 1500 Hz.
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) WSIT-X-IC-9100 v2.8.0 improved PLUS edition = (] x
File Configurations View Filters Mode Decode Save Tools Help

Band Activity Tx Messages
uTC dB T Freq Message UIC dB T Freq Message

COer Log QS0 Decode Enable Tx Halt Tx Tune Menus
= —
Y |_] Tx even/fist _
&m el 50-260 DDD FTol 300 ||:= Generate Std Msgs Mext Now AT
o
H i Rx 1500 Hz = ; Lezdl
30
FTs Report 0 |: ( Tx2
&0 '
TR 15 s ]
= R @] Tx3 »
40 Lookup Add Ignore @) Tx 4
MSK —
0 |_|sh Auto Seq  CQ: None o ~| @ Tx5
Q65 2025 Jun 11 FlEmn —
0 -
. . CQ KSND EM12 Tx6
5108 15:51:57 Lo DL PRI
JTB5
Receing 2% | | SDR Receive MSK144 [] ] 12/15

Note the “TX even/1st” checkbox. Check the box to transmit first, uncheck it for
second. The protocol states that if you're pointing east, you transmit even/first; if
west, you transmit odd/second. This also emphasizes the importance of coordinating
your meteor scatter QSO through one of the chat pages. It’s not ideal for both stations
to transmit at the same time! Additionally, be aware that 15-second transmit/receive
periods are standard for meteor scatter.

| also strongly recommend using RRR in your sequence instead of RR73. With WSIT,
after you send RR73, it logs the QSO. However, with meteor scatter, it's unlikely that a
single transmission of RR73 will actually get through. Therefore, you can use RRR as
often as necessary to receive confirmation from the other station that the QSO is
complete.
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° WSJT-X - IC-9100 v2.8.0 improved PLUS edition = (] x

File Configurations View Filters Mode Decode Save Tools Help

Band Activity Tx Messages
oTIC dB T Freq Message UIC dB T Freq Message
e Log Q50 Stop Erase Decode Enable Tx | Halt Tx Tune B Menus
[ Tx even/1st .
smiv O 50-260 DDD FTal 300 - ||:= Generate Std Msgs Mext Mow o
ol
H D Call O Grid Ry 1500 Hz = . KSORG KSND EM12 0O Txi
50 FTa8 K50RG EM12 Report 0 = |:" KSORG K5MD +00 O Tx 2
e p—, Az 159 A: 179 Bl 18 28mi TR15s % KSORG KSND R-+00 O T3
— - »
- @ Lockup Add Ignore | TxCQ 260 U * KSORG K5ND RRR O | Txa
[ sh Auto S :
2 2025 Jun 11 [Jsh B AutoSeq | CQ: None KSORG KSND 73 v~ O | s
Q85 un [ swL
0 - ~
. . CQ KSND EM12 L] Tx6
51d8 16:19:34 corspEm1z 0 L x
JTB5
Receiving 9% SDR Receive MSK 144 [i} - 415

You can select RRR or RR73 by double-clicking the Tx4 button. Alternatively, you can
use your keyboard by pressing Alt+R for RR73 and Ctrl+R for RRR.

Often, in meteor scatter QSOs coordinated through an online chat, when a station
receives the RRR, they can declare the QSO complete by letting the other operator
know and logging it. Learn more at https://k5nd.net/2021/10/valid-gsos-and-online-

chat/

For 2 meters and above, MSK144 QSOs use NA Contest Mode to minimize the number
of sequences needed for a complete QSO. However, it's not uncommon to utilize
contest mode on 6 meters and, of course, during contests. Here are the settings.
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@ settings ? x

General Radio Audio Tx Macros Reporting Frequendes Colors Advanced Alerts Filters
IT6S5 VHF fUHF Microwave decoding parameters Miscellaneous

Random erasure patterns: 6 Degrade 5/M of .wav file: 0.0dB

Aggressive decoding level: 4 Receiver bandwidth: 3600 Hz

@ Two-pass decoding Tx delay: 0.3 s

Tone spacing
GUI tweaks for high-resolution monitors _ _
| Jx2 [ lx4

8 HighDPI scaling (restart required) Waterfall spectra

[ Increased height of the tab widget (restart required) © Low sidelobes () Most sensitive

° Spedial operating activity

() Fox SuperFox mode () Hound

OTP  Key: Interval 1 Show OTP messages  OTPURL:  hitps:/fwww oc
O navHF « ) NECC Sprint (O ARRL Field Day FD Exch:
(O EU VHF Contest () FT Roundup messages FT RU Exch:

(O ww Digi Contest () ARRL Digi Contest
() Q&5 Pileup + @ CQ with individual contest name Contest name: CMSH

() Enable Cloudlog Features

APTURL:
APT Key:

Station ID: 1 Test APT Key

Select the checkbox “special operating activity” and then NA VHF. You can also check
the “CQ with individual contest name.” Here, I've used CMSH, which indicates that I'm
sending a CQ with Contest Mode and SH activated—more on SH below in the sample
2-meter QSO.

Sample 6-Meter MSK144 QSO

Here's the screen display for an actual 6-meter MSK144 QSO. | provide this to illustrate
that meteor pings can be few and far between. This QSO lasted 16 minutes and
included plenty of silence throughout. Patience and, ideally, coordination between
stations are necessary to help both parties continue when it seems like all is lost.
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Please note that this QSO contradicts my recommendation to use contest mode and
RRR.

Band Activity Tx Messages
| 125830 =2 11.8 1466 & WSAJ HASYEU +03 125530 =2 11.8 1496€ & WSAJ HASYED <03 L
125815 Tn 1500 & HASYEU KSND EM1iz
125845 Tx 1500 & XASYEU KSND EM12
125915 Tx 1500 & XASYEU ESND EM12
125545 Tx 1500 & HASYEU KSND EMiz
130015 Tx 1500 & KASYEU KSND EMIZ
130045 Tx 1500 & HKASYEU HSND EMI2
131930 0 1469 & CC ¥ASYEU ELO7  ©.5.A. 130115 Tx 1500 & KASYEU HSHD EMIZ2
132130 17 13.9 1493 & WS5LDA W5DUOW EMil 130145 Tx 1500 & FEASYED KSND EMI2
132130 20 14.2 1485 5 WSLDA NSDUW EMI1 130215 Tx 1500 & HASYED KSND EM12
132145 20 0.4 148% & W3ILDA N5SDUW EM11 130245 Tx 1500 & HASYEU KSND EMiZ
130315 Tx 1500 & FASYEU ESND R+0%
130345 Tx 15000 & HASYED ESHD R+09
130215 Tx 1500 & KASYEU KSND R+09
130445 Tx L1500 & KASYEU KSND R+09
130515 Tx 1500 & HASYEU KSND R+09
130545 Tx 1500 & HASYEU KSND R+09
130615 Tx 1500 & MASYEU ESND R+09
130645 Tx 1500 & KASYEU HSND R+09
130715 Tx 1500 & HASYEU KSND R+03
130745 Tx 1500 & HASYEU KSND R+0%
130825 Tx 1500 & KASYEU KSND R+0%
130845 Tx 1500 & FARASYEU HSHD R+0S
130915 Tx% 1500 & FASYEU HSND R+05
130945 Tx 1500 & HASYEU KSND R+09
131015 Tx L1500 & XASYEU KSND R+09
131045 Tx 1500 & KASYEU ESND R+0§
131115 Tx 1500 & HASYEU HSND R+09
131145 Tx 1500 & HASYEU HSND R+09
131215 Tx 1500 & HASYEU KSHND R+09
131245 Tx 1500 & FERSYEUD KSND R+0S
131315 T=x 1500 & KASYEU ESND 73
131351 Tx 1500 & FASYEU ESND 73
1131435 Tx 1500 & KASYFU KSND 73 ik
Decode ErableTx || Hattx || Tune | Hmenus
Generate Std Msos | Mext  Mow i

Sample 2-Meter MSK144 QSO

For two meters, even more patience is required. Jim, W70UU, typically dedicates a full
hour to a meteor scatter QSO on 2 meters.
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It's also recommended to use the SH setting. This generally stands for Short Hand,
which significantly simplifies the transmitted messages, reducing them to 20 ms
compared to the standard 72 ms message. This means that during the 15-second
transmission, either the 72-ms or the 20-ms message is repeatedly sent. That’s how a
meteor ping can be translated into a decode —just one message received in those few
milliseconds, and you’ve started the QSO.

The setting is displayed below with the Sh checkbox; the blue highlighted messages are
the only ones sent using the 20 ms coding. This mode is often referred to as CMSH,
which stands for Contest Mode Short Hand. SH is typically used on 2 meters and
above. It is not standard practice to use it on 6 meters.

Q WSIT-X - IC-9100 v2.8.0 improved PLUS edition - O
Band Activity Tx Messages
UTC dB T Freqg Message UIC dB T Freg Message
COer Log Q50 Stop Erase Decode Enable Tx Halt Tx Tune Menus
[C] Tx evenfist f’
M O 144 150 000 ETol 300 - |> Generate Std Msgs MNext MNow AT
H DX Call DX Grid R 1500 Hz = |:f, WBO0JPM K5SND EM12 0 i
= —
80
FTa WB0IPN EM29 _ Report0 3 |{:‘_ WB0JPN K5ND EM12 O | T2
&0 = Az: 14 A: 30 E: 12 473mi TR 15 s 5 WBOIPM KSND R EM12 (@] Tx 3 »
40 @ Lookup Add Ignore Tx CQ 260 = <WEOIPN K5ND > RRR. O 4
s " .
20 2025 J 11 Bsh @ AutoSeq CQ:None SR T T o o 5
0 — un L O sw. £Q CMSH K5ND EM12 (@] 6
e 16:42:18 s
Recewing 119 | SDR Receive  [MSKIF [ 0 315
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Below is a sample QSO on 2 meters. I'm responding to a CQ. It took a long ten minutes
to see the response, followed by a relatively quick completion with the SH messages

shown in brackets.

Eand Actuty

| Co caisd omA pwsd i

L7size -1 o cec £ 174350 6 9.8 18037
ETALNG. A | CQ CMSM HOOR ENED 175448 Tx 1000 & WOVE MSMD EMLIZ
LT3ELE —-& HOSA ARATAM EFML13 172818 TIx 1800 £ WOUVE HSND EMI2
193818 -% HOSA BASAM FMIS3 17£58E Tx 1EOG & WOVH HSMD EMAZ
E HOSA AREAM FM1% 175618 Tx 1800 £ WOVE HAND FM1Z
i R, i3 L | TEST EN74 175648 Tx 1500 & WOVE HSND EMi2
20 : ] ;2 17718 Tx 1800 & WOWVE KSHD EM12
14330 -2 3.4 1483 £ 172758 Tx 1800 & WOVE HSHD M2
174330 Qa Sl e 172818 Tx 1500 & WOVE MSMD EMIZ
174848 Tx 1800 £ WOVE HSMD FH1Z
174818 Tx 1800 & WOVE KSHD EMI1D
174825 Tx 1800 & WOWE KSHD EMID
175015 Tx 1800 & WOVE HSND EMIZ
175028 Tx 1500 £ WOVE KSRD EMI2
1750118 Tx 1800 & WOVE KSMD EMi12
175128 Tx 1500 & WOWE HSHD EM12
175318 Tx L1800 & WOVE KEHD FMIZ
175248 Tx 1500 & HWOVE HSND EM12
175318 Tx 1800 & WOVE KSHD EMID
| 178348 T 1800 & WOVE KSHD EMIS
!115415 Tx 1500 £ WOUE HSND R EMIZ
175448 Tx 1800 & WOVE KSMD B EMiz
175818 Tx 1500 & WOVE HSHD B EMiz
175548 Tx 1500 & WOVE HSHD B EMIZ
175618 Tx 1500 & ~<WOVE HEND: T3
Eraizle Tx Halt T Tue | FlMen
Generate S Mags Pexl  Baowe i
o
| o ]
| O [=3] m
| o [&E
l—,_ - i E .I"'_’='-I“Vi C' E ™5 |
o T=sT ke Mz | @ [7=xs |
e I ] [ e
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Sample MSK144 QSY QSO

Another type of MSK144 operation that's available is a QSY QSO. With this approach,
the station calls CQ on the calling frequency and listens on a different frequency,
known as a QSY frequency. When they hear another station, the QSO is completed on
the QSY frequency. This is typically only used during contests or other very active
times. Here's an example.

Tx Messages

103300 NULL7 P KKK s

I T.9 &
TSiE bt i v ~|/103300 -2 8.2 1521 & WSSUM NOLL/P RRR
103300 0 12.3 1520 & W5SUM NOLL/P RRR LIRELE 1500 & NOLL/P KSND EM12
103330 2 0.8 1525 & W5SUM NOLL/P RRR LR 1500 & NOLL/E KSND EM12
103330 4 0.9 1523 & WSSUM NOLL/P RRR 103400 & 0.7 1525 & KSND NOLL/P #00 |
i 2 s 103415 Tx 1500 & NOLL/P K5ND R EMI12

103330

103445 Tx 1500 & NOLL/P KSND 73

103330
103515 Tx 1500 & NOLL/P KS5ND 73

103900 1l 8.5 1494 & WSSN KGSCCI 73

1488 103916 Tx 1500 & KG5CCI KSND EM12

103545 1.3 & NOLL/P
103600 14 0.5 1487 & NOLL/P R+06 pAIRER s SIS R SR

103615 13 1.4 1487 & NOLL/E 73 104000 2 10.2 1475 & KSND KGSCCI -03 |
ean i3 bt e 25 104015 Tx 1500 & KG5CCI K5SND R EMI12

| lggso || swp | _ | Emse || Decode || Enablex || HaltTx || Tune | MMenss
[] Tx even/1st 2
. 50 250 OOO =] [ Generate Std Msgs | Next Now Pwr
F
— - o~
Lo ] - ~ O s
|| || Report 1 | | O [ ™2 |
o } | | O B3] |
| ek || Add | Txcozo [ [ | O [x= |
[Ish [ AutoSeg :
- KGSCCI KSND 73 vl O [ w5 |
MR 202270013 PR ERAEEE | o
I — 10:44- [cqTEsTKSND EMI2 | ® [[ws | :
| oo ocaeon [ = s

You can see that KG5CCI was calling CQ 250 while transmitting on 50.260, the six-
meter meteor scatter calling frequency. When | clicked on his CQ, my transmission
moved to 50.250 MHz. This was indicated by the QSY message in pink, followed by the
rest of the QSO, which was completed on 50.250.
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Here's how the transmit side works.

@ WSJT-X-1C-9100 v2.8.0 improved PLUS edition = m] X
File Configuratons View Fiters Mode Decode Save Tools Help
Band Activity Tx Messages
UIC dB T Freg Message UIC daBs T Fregq Message
Oer Log QSO Stop Erase Decode Enable Tx Halt Tx Tune Menus
o, [] Tx even/1st I
v 5B — — W
6m 'A§J 50 . 265 000 E ol 700 o~ |> Generate Std Msgs Next Now Lo
p— T o~
H DX Call DX Grid Rx 1500 Hz % |> l Tx1
80 = =
FT8 __Report0 % lﬂ & T2
60 -
TR 15 - -
= TR15s & _ Tx 3 »
40 - Lookup Add Ignore | TxCQ260 % G e— ! O | x4
-' MSK i =3 ) t 1
20 — Osh AutoSeq CQ:MaxdB = o
b Q65 2025 Aug 13 O sw . %
L ) >,
. . I . P CQ 265KS5ND EM12 Tx6
e [T 16:23:07 b P < ol .
FOELTIN i | = | 715

The top arrow above shows the checkbox for setting up a QSY CQ. You enter the QSY
transmit frequency in the box near the checkbox. Once you hit "enable TX" you'll
transmit on the Tx CQ setting 260. Your messages will be CQ 265 in this case, since
WSIJT-X is set to 50.265. Your receiver will monitor 50.265. When someone responds,
you select them, and the rest of the QSO happens on 50.265. Try it out during those
very busy days or during a contest. Note that the settings in the "radio" tab of WSJT-X
for "split operation" need to be "rig" or "fake it" for this option to work.
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Meteor Scatter Operating Protocol

That’s the process for setting up WSIT-X for meteor scatter. But there's more! Yes,
there is a meteor scatter operating protocol that began long before WSIT was
introduced and has since been expanded.

e Operating Frequencies: 50.260 and 50.265 as well as 144.150 MHz.

e Operating Times: Early Mornings are the Best.

e Transmission Sequence: Pointing East, Transmit First Sequence. Pointing West,
Transmit Second Sequence. Another way to think of it is that the easternmost
station uses odd; westernmost even.

e Contest Mode: Often used on 6 meters, CM+SH is used on 2 meters.

e Coordinate Contacts: Ping Jockey, VHF-Chat-Slack, ON4KST. Random contacts
are rare.

Useful Meteor Scatter Tools

When you're transmitting CQs and not hearing anything at all, PSK Reporter can be
very helpful. Simply enter your call sign, select the band, and it will show the stations
receiving your signal. You can also find valuable information about your signal level
and frequency. It is not limited to MSK144, as all digital signals can be decoded and
displayed. Give it a try if you haven't used it already.

Another helpful meteor scatter tool is the Swan app at https://swan.ms/. Sabine,
DL1DBC, created this app to support meteor scatter contacts. It uses your location and
data from the International Meteor Organization to provide real-time information on
meteor shower radiants, helping you determine the best direction to point your
antenna.

You can see the displays below.
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The top display is a sky map showing the meteor shower. The bottom display is an
Earth map centered on your location, highlighting the best zones for meteor scatter
QSOs based on the current shower pattern.

Next data update: 1310 UTC o

Thu Apr 16 2026

valid data
rejected

Courtesy of Universitat Lespzig and IAP Kuhlungsborn

Here’s another display showing the measured meteors per hour along with their
height. The data for this display is provided by the Collm Meteor Radar in Germany at a
frequency of 36.2 MHz. So, for North America and amateur radio frequencies, it’s not
precise, but it does provide an excellent representation of current meteor shower
behavior.

The Help tab provides plenty of information about using the app. Here’s my favorite
quote:

e Please note: Swan is not JPL Horizons and this is not rocket science. The meteor
trail and the two corridors ("searchlights") are intended as practical guidance
for planning forward scatter QSOs, not as exact physical models.

e The antenna does not have to be aligned exactly perpendicular to the meteor
trail. In practice, the radiant’s elevation often has a stronger influence on
detection probability than the precise geometric angle. Point the antenna
toward your intended target area and optimize empirically.

It clearly states that we're working with "scatter," with no precise pointing.
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Meteor Scatter Gear

You've probably realized that a dipole and 5-watt rig won't work with this mode.
Instead, you'll need a directional antenna and at least 100 watts on 6 meters, and
more on 2 meters. High power can be beneficial, and a preamp is usually required on 2
meters.

Interestingly, you can have too much antenna directivity for meteor scatter. K1JT
recommends a 16-degree beamwidth for long paths and a 32-degree beamwidth for
shorter ones. You can find more information at

https://wsjt.sourceforge.io/AntBk22 Meteor Scatter.pdf

There are also offset azimuth settings to capture the meteor path accurately.

For example, the WSIT window below displays a direct "Az" of 24 degrees, compared
with a "B" offset heading of 13 degrees when pointing from my grid, EM12, to the
station's grid, EN42. It also shows a recommended elevation. At times, there can be an
"A" offset heading for your station. The other station will always have the opposite
offset. I've seen a table listing the offset, with shorter distances between stations
having the greatest offset.

Here's a further bit of information regarding the A and B headings.

Where should you point your antenna to optimize the probability of usable meteor
scatter reflections with a station at a distance of, say, 1000 miles? For random (as
opposed to shower) meteors, the optimum direction is offset from the great circle path
by 10 to 15 degrees -- to higher or lower azimuth, depending on time of day. In effect
this creates "hot spots" A and B on either side of the direct path, slightly elevated
above the horizon. -- 73, Joe, K1JT

Bottom line, the offset toward a specific station/location can vary based on the time of
day. At one time it can be an A offset and later it can be a B offset heading.
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50.260 000 [
[P 200 3]

4

DX Cal DXGrd | [Rx 1500 Hz |+

KSOM l EN42 H Report 2 3
Az:24 B:13 E:6 764mi | TR 15s ')
Lookup Add TxcQ260 = [J

Logging Meteor Scatter QSOs on Logbook of the World

I've noticed several questions regarding logging meteor scatter contacts in various
online forums. The main issue is that QSOs can take a considerable amount of time to
complete. Here are my insights on what works and why.

Logbook of the World requires “both QSO descriptions specify start times within 30
minutes of each other." Here’s the link https://lotw.arrl.org/lotw-help/frequently-
asked-questions/?lang=en#tdatamatch

That further means that LoTW only records the QSO start time for their records.
The next issue is what your logging program submits to LoTW.

| use N3FJP’s AC Log. Since WSJT-X sends the QSO record to N3FJP upon completion, it
captures both the start and stop times within less than a minute of each other.
Essentially, it only records the actual stop time. Generally, that’s acceptable since the
QSO likely lasts under 30 minutes. When it exceeds 30 minutes, operators will often
coordinate the time they log the QSO, usually focusing on the stop time.

If you're using logging software that accurately tracks both start and stop times, it's

wise to ensure your start time falls within the 30-minute window. If it's not, adjust
your start time accordingly.
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When you find yourself without a match in LoTW, contact the other operator to
determine when they logged the QSO and resubmit your updated QSO information. |
hope that helps.

MSK144 Update January 2024. The FCC has updated amateur radio regulations to
permit 2.8 kHz bandwidth digital modes on the bands below 30 MHz. This allows
MSK144 and Q65A to be operated on 10 meters and lower. | notice that the current
MSK144 calling frequency is 28.145 MHz.

How Meteor Scatter Works

At this point, | hope you’ve already tried and logged a few meteor scatter QSOs. Now,
you’re probably wondering how this whole process works. Hopefully, with that
enhanced understanding, you can refine your operating techniques and timing to work
even more meteor scatter QSOs at greater distances.

There are tons of meteors entering the Earth's atmosphere every single day. Meteors
are dust trails left by comets and are tiny, no larger than a grain of sand. Upon entry,
those grains of sand burn up and consequently ionize the E-Layer.

Meteor Scatter Diagram

You can get some idea of the process in the image below. The red lines represent
ionization, with some meteors being more effective than others, either due to their
size, entry speed, or perhaps both. The yellow lines indicate the transmitted signal,
with some reflecting off the ionized meteor trails. Hopefully, it reflects enough RF
toward the desired receiving location for a decode or two.
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Meteors

For those interested in statistics, it’s estimated that approximately 100,000 meteors
enter the atmosphere each day. About half of these are large enough and travel fast
enough to create ionized trails. The peak meteor rate occurs between midnight and
sunrise, with the lowest rate happening in the late afternoon and evening.

In a further dive into the numbers, NASA estimates that 48.5 tons of meteorites enter
the Earth’s atmosphere every day. If we map that out over the Earth’s surface area,
197 million square miles, that’s roughly 0.008 ounces of meteorites per square mile.
It’s a wonder that it works at all.

Optimal Times for Meteor Scatter QSOs

Based on this, the optimal time for meteor scatter propagation is early morning. There
is roughly three times more propagation at 6 AM than at 6 PM local time. The reason
for this can be observed in the image below. This happens because the Earth's orbit
around the sun drives it into the meteor stream, with the Earth's rotation aiding that
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velocity near dawn, rather than reducing it later in the day when meteors are
essentially chasing the Earth.

The relevant statistics indicate that meteors entering the Earth’s rotation and orbit in
the morning can travel at speeds of up to 72 kilometers per second. Those entering in
the same direction as the Earth's movement can only achieve speeds of up to 12.5
kilometers per second. The higher the meteor's velocity, the greater the ionization will
be. Some might think that the Doppler effect would be applicable. However, radio
signals bounce off the relatively stable ionized trails, rather than the meteors
themselves, minimizing the Doppler effect.

View From above the North Pole

Dawn (\
Orbit Direction
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The height of the ionized trails also plays a role. The data I've seen suggests an altitude
of 80 to 120 kilometers (50 to 75 miles). This, in turn, affects the maximum distance
that can be achieved, which is generally accepted to be 1,400 to 1,500 miles.

Annual Meteor Showers

All of this happens every day. However, there is a bonus during meteor showers. These
predictable comet trails feature a high concentration of meteors and occur annually at
specific times of the year. Below is the list of major showers.

Major Showers Date Range Peak Date Time Max
Quadrantids January 1to 6 January 3-4 14 hours
Eta Aquarids April 21 to May 12 May 4-5 3 days
Arietids May 29 to June 19 June 7 ?

Perseids July 23 to August 20 August 12 4 to 6 days
Orionids October 2 to November 7 October 20 2 days
Leonids November 14 to 20 November 17 4 days
Geminids December 4 to 16 December 13 2.6 days

All of these major meteor showers have an ionization height of about 100 kilometers,
except for the Leonids, which have a height of 150 kilometers. Although its visual rate
per hour is the lowest on this chart, it offers better prospects for longer-range QSOs
due to its altitude.
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Velocity vs Visual Rate

Geminids
Leonids
Orionids
Perseids
Arietids

Eta Aquarids

Quadrantids

0 50 100 150

Velocity km/sec ™ Visual Rate /hour

Meteor Scatter Seasons

In addition to the annual showers, there is a seasonal rate for random meteors. The
lowest frequency of meteors occurs from February to April, increasing in May, peaking
from June to August, and gradually declining into January.

You may also hear about a “fireball season” that runs during the vernal (spring)
equinox, which happens in March. With this, astronomers speculate that Earth passes
through areas with a higher density of larger interplanetary debris during this time of
year. The source is said to be sporadic meteors from the anthelion source, which is
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located opposite the sun. In early spring, this source reaches a high position in the sky
during the night, leading to a higher rate of visible fireballs. In addition, the meteoroids
from this source tend to be slower relative to Earth, which can make them last longer
and appear brighter, often creating a better visual show. One would think that slower
meteorites would generate less E-layer ionization. Something to consider as you're
working with meteor scatter.

Pointing Your Antenna for Optimum Propagation

| mentioned earlier the recommendations from WIST-X regarding the A or B heading
versus the direct heading. These headings create a slight offset that allows for optimal
meteor pickup between two stations. Of course, if you're using a relatively wide
beamwidth antenna, it may not make much difference whether you're pointing
directly or towards the A or B azimuth. As mentioned above, one station will have an A
offset while the other station will have the B offset. Plus, the lower the distance
between the stations, the greater the offset.

Another antenna pointing phenomenon is that its optimal meteor scatter direction is
90 degrees to the path of the meteor shower. We touched on this earlier when
discussing the Virgo app, which can display either the shower path or the best antenna
direction. Of course, the station you’re communicating with needs to be along that
path; otherwise, it doesn’t really matter. Additionally, there are enough random
meteors around that most directions should work. It’s just that the shower path can
indicate the best direction for meteor scatter QSOs.

Meteor Scatter Summary

I’'ve thoroughly researched the information on meteor scatter available online and
condensed the specific WSIT MSK144 settings and operating protocol. Additionally,
I've provided further background on what is causing these pings to arrive at your
receiver. | hope all of this helps you get on the air with this exciting mode.

Good luck.
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Meteor Scatter References

Here are a few of the references | consulted in compiling this article.

WSIT-X Operating Manual https://wsjt.sourceforge.io/wsjtx-doc/wsjtx-main-
3.0.0.html# msk144

VHF Meteor Scatter—An Astronomical Perspective
By Michael Owen, W9IP/2, QST June 1986

Working DX on a Dead 50 MHz band using Meteor Scatter
http://www.uksmg.org/content/deadband.htm

“Meteor scatter communication with very short pings,” by Mike Hasselbeck, WB2FKO,
comparing FSK144 and MSK144 http://www.sportscliche.com/wb2fko/pings rev.pdf

MSK144 vs FSK441 Meteor Scatter Modes. https://k5nd.net/2020/10/msk144-vs-
fsk441-meteor-scatter-modes-my-scattered-compilation-of-data-points/
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Chapter 9 — WSJT-X Operations: Q65

I've been amazed by the Q65 mode in the WSJT-X software suite. It works over long
distances when nothing else is happening. It’s said to operate via ionospheric scatter
for terrestrial contacts and is becoming the go-to mode for moon bounce. This chapter
provides a brief introduction along with current operating recommendations. The goal
is to help you make QSOs when nothing else is working.

What is Q657

Q65 uses a 65-tone frequency-shift keying modulation mode. It has a sync tone for
both time and frequency synchronization. Q65 is particularly effective for tropospheric
scatter, rain scatter, ionospheric scatter, TEP, and EME on VHF and higher bands, as
well as other fast-fading signals.

Joe Taylor, K1JT, states: “Q65 will enable stations with a modest Yagi and 100 W or
more to work one another on 6 meters at distances up to ~2000 km on most days of
the year, in dead band conditions. lonospheric scatter is best near mid-day and in
summer months but is present at all times.”

That’s how it has worked for me. Moving to Q65 has made it happen from home or as
a rover when nothing else is working. It, of course, helps to coordinate between the
two stations, just as is done with meteor scatter contacts.
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How Does Q65 Work?

Q65 offers selectable transmit/receive sequences and sub-modes. On 6 meters, the
standard is 30-A, meaning a 30-second t/r sequence and sub-mode A. On 2 meters, it's
60-C, meaning a 60-second t/r sequence and sub-mode C. The K1JT Quick Start Guide
to Q65 recommends the following t/r sequences and sub-modes.

* Trans-Equatorial Propagation (TEP) on 50 MHz: 15C, 30C

= lonospheric scatter on 50 MHz: 30A

= QRPionospheric scatter on 50 MHz: 120E

* |onospheric scatter on 144 MHz: 60C

= Troposcatter and rain scatter at 10 GHz: 60D

= Small-dish EME, 10 and 24 GHz: 120E

= Other EME: 50, 144 MHz 60A; 432 MHz 60B; 1296 MHz: 60C; 10 GHz: 60D

The sub-modes provide different tone spacings. The available t/r sequences are 15, 30,
60, 120, and 300 seconds. Here’s how those t/r sequences come into play with signal-
to-noise ratios.

= 15seconds, -22.2 dB SNR, with a priori (AP) decoding -23.7 dB SNR.
= 30 seconds, -24.8 dB SNR, with AP decoding -26.6 dB.

= 60 seconds, -27.6 dB SNR, with AP decoding -30.2 dB.

= 120 seconds, -30.8 dB SNR, with AP decoding -32.5 dB.

= 300 seconds, -33.8 dB SNR, with AP decoding -37.4 dB.

A priori or AP decodes messages using heuristics and available information, thereby
increasing the SNR by several dB.
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WSJT-X Operations: Q65

A big part of the magic of Q65 is that it averages the signals received. It keeps track of
the sequences received and pieces the information together to achieve a decode. You
can see this as the QSO develops. Decodes are tagged with “q” followed by one or two
numbers. The first number shows the type of AP information used. The second
number indicates the total number of received sequences averaged to produce the

decode. Here are some examples.

= QO — This is a decode obtained without using any AP information.

* Q1 — This usually means that AP has decoded the message as a CQ call, with
the DX Call and Grid unknown to AP.

* Q2 — This usually means that AP has used your call as AP knowledge but has
assumed nothing about the DX Call or Grid.

= Q3 — This usually means that AP has used AP knowledge of your Call and the
DX Call in the decode. It then looks for a grid, a report, 73, etc.

= Q32 — This means that a Q3 decode has been obtained after averaging 2
transmissions.

Q65 Operation and WSIT-X Settings

Here are the settings I've compiled from various websites and found helpful for my
Q65 operations on 6 and 2 meters. The full list of references appears at the end of this
chapter.

The standard operating frequencies I've used are 50.275 MHz with Q65-30-A and

144.170 MHz with Q65-60C. However, many variations are currently in use. For
example, 50.235 MHz is in use with Q65-15B.
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General Radio Audio Tx Macros Reporting Frequendies Colors Advanced Alerts Filters

Station Details

My Call:  KSMND My Grid: EM12KV ] AutoGrid IARU Region: Region2

Message generation for type 2 compound callsign holders:  Full call in Tx3 “
| Display

(] Start new period decodes at top B Blank line between decoding periods B show blank line with time stamp
| B Display distance in miles [T Highlight D% Call in message Font...

B Tx messages to Rx frequenicy window [ Highlight DX Grid in message Decoded Text Font...

B show DXCC, grid, and worked-before status [l show principal prefix instead of country name [ Show DXCC for all messages

Behavior

[ Moniitor off at startup B Enable VHF and submode features B MsK144/Q65: Tx until 73 is received

[T Monitor returns ta last used frequency (] Allow Tx frequency changes while transmitting () Auto-openjdose Astronomical data window

B Double-dick on call sets Tx enable [ Decode after EME delay [ kHz entry without k (restart required)

B Disable Tx after sending 73 [ single decode B Turn progress bar red while transmitting

[ calling CQ forces Call 1st [T cw 1D after 73 ID Interval; O :

[ Alternate F 1-F6 bindings B Tune watchdog 90 seconds :_ Tx watchdog: Disabled :_
| Additional features

[ Show US States B Erase decodes after band change B alternate Erase button behavior
| Enable Wait features [ Erase decodes after mode change B set Rx frequency to Tx frequency after QS0
| [ Clear D Call after Q50 [ Clear DX Grid after QS0 [ Band hopping every minute

B show distance in messages with grid (] show azimuth in messages with grid [T Align DXCC/distance fazimuth 2 = :_

Ok Cancel

Figure 42 - WSJT-X Q65 General Settings

On the File/Settings screen shown above, remember to choose Enable VHF and
submode features. Do NOT check Disable Tx after sending 73 since you may need to
send it multiple times. It is also recommended that you do NOT check the Single
Decode, although I've used it both ways for a successful Q65 contact.
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® Fast
Marmal

Deep

" Enable averaging

»  Auto Clear Avg after decode
Figure 43 - Q65 Decode Settings

Under the Decode menu, select Fast, Enable Averaging, and Autoclear AVG after
decoding.

Selecting "Q65_Sync" on the Wide Graph will display an orange line with peaks that
suggest potentially decodable Q65 signals in the most recently received sequence.
When the accumulated average includes two or more reception intervals in the
appropriate odd or even sequence, a red curve similarly shows potentially decodable
signals.

e
Controls 500 10 1500 2000 2500 3000 3500

PIP T it M o i e A T T P BB Nt at o P P AN D
|Bins/Pixel & = ||5tart0 Hz 2| Palette | Adiust.. Flatten [] RefSpec . . Spec 25 % |3

0tz 3 [Navgl ]| [pefaut || la6s5 sync - i a a1 e

Figure 44 - Select Q65 Sync on the Fast Graph

Set F Tol to 20 Hz for the best decodes on a known audio frequency within the wide
graph. In this image, the audio frequency is set to 1500 Hz. If you don’t know the
frequency, you can set the F Tol wider to capture whatever’s there and decode it.
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@ WSIT-X - IC-T46pro. v3.1.0 improved PLUS edition = 8] X
File Configurations View Filters Mode Decode Save Tools Help

Band Activity Decodes containing My Call
UIC dB DI Freg Message TIC dB DT Freg Message

(g Log Q50 Stop Erase Clear Avg Decode Enable Tx | Halt T Tune B Merus

= - ® 8 Tx even/ist 154 |15 |28 (O
m @ 50.275 000 e % |:__ Mext  MNaw Eve

H S = |60G | (60D || BOE ‘

('
an DX Call DX Grid A FTol 200 2l | ¥ | = \WBOIPNKSWDEM12 0 ™1
e | o - WB0IPM KSND +00 8 Tx2
WEB0IPN EM29 Rx 1500 H 2 mq s AE0ENICNT L - x

&0 FT4 - * 2 MaxDrift 0 5 _

Az: 14 473mi Report 0 . WEOJPN KSND R+00 © | m™3
40 FT2 = . ——
Lookup Add Ignore TR 30 s s WBOJPN KSND RRR O | Txa =

Osh Auto Seq | CQ:MaxdB Txé WEOIPN K5ND 73 v O T% 5

Tges 2026 Apr 20 -
17, 14, 49 CQ K5MND EM12 (@] Tx6

| sm[ToesEA [z | /— 19/30

Figure 45 - Tolerance Settings

If you’re working a schedule or a coordinated QSO, not only will you enter the
expected audio offset frequency, but you’ll also enter the DX call sign and grid before
the QSO begins. This helps the AP with its decoding tasks. It knows exactly what it’s
seeking in the received signal and noise.

Select the T/R sequence. Here, it is set to 30 seconds. Select the sub-mode. Here, it is
set to A. Leave the Max Drift at the default value of 0.

SH is not usually checked. This allows sending single tones during a coordinated QSO.
It’s mainly used at microwave frequencies.

Press the Generate Std Msgs bar to enter the messages to be transmitted. Check the
Auto Sequence box. In a typical operation, you want to start with Tx1. However, in NA
VHF contest mode, Tx1 starts calling with Tx2.
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@

] Contrals

500 1000 1500 2000 2500 3000 3500

Bins/Pixel & =3 ! |Start0 Hz = Palette |  Adjust... Flatten [ Ref Spec . . Spec 30 % =
Split 2500 Hz = iN Avg 1 2| | |Default ~ || Q85 Sync - . . 5 :
Single-Period Decodes Average Decodes
UTC dB PECETeq. Message TTC e lz] DT Freg Hessage
133001 Tx CQ KSND EM12
a3 | 133100 Tx K2DRH KSND EM12
133200 Tx K2DRH KSND EM12
a3 | 133300 Tx K2DRH KSND EM12
133400 Tx

K2DRH KSND

133500 KZ2DRH =
T].3._':!_6_(.'0 2 K2DRH KSND :
T].3

Figure 46 - Q65 QSO with Wide Graph Display

The setting here is 20 Hz F Tol, as shown by the green bar at the top of the wide graph.
TX frequency is 1200 Hz. RX frequency is 1200 Hz. You can also see the orange curve
showing the Q65 sync signal. Note the sprinkles in the wide graph. Each decode shows
g3, indicating that the AP used both the DX Call and Your Call as entered, then looked
for the signal report and messages.
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o s j
Controls 1000

3| Palette Flatten [] Ref Spec

S = | b
Solit 2500 He 3| [NAvg1 ]| | Defauit +| | |85 sync v [ ] Smooth 1 15
T . e A I T L
de
Single-Period Decodes Average Decodes
UIC dB DT -Freg: Message OTC dB DT Freg Message
B em 131080 17 0.3 1200 : KSND KOTPP EMds g3
131630 -17 0.3 1200 : koD DT EEE @ 131100 Tx 1200 : ¥
s Pl e e g D R i
131230 -20 0.3 1203 : KSND KOTPP R-14  g32

131300 Tx 1200 : KOTPP KSND RRR

Figure 47 - Q65 QSO with g32 decode

This screenshot shows an initial g3 decode followed by a q32 decode. The last one
required two averages to display the decode. I'm advised that the red line in the wide
graph display represents the accumulated decodes over time, and the orange line
represents the current decode. Let me know if I've got that wrong.

Q65 Averaging versus Period Length

As with most things, there are tradeoffs in the Q65 settings. Longer t/r sequences
increase sensitivity, as shown in the bullet list above. That should mean fewer decodes
are required before averaging is needed to help with the full decode. But shorter t/r
sequences and more averages may help the QSO complete faster—something to
consider when working with someone under very tough conditions.
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| sincerely hope this has helped you get started with Q65. As always, your mileage may
vary. Consult the references for additional background and details. Good luck and have
fun.

Q65 References:

https://wsjt.sourceforge.io/Q65 Quick Start.pdf
http://www.bigskyspaces.com/w7gj/Q65SETUP.pdf
http://www.bobatkins.com/radio/Q65-averge%20 or longer period.html
http://www.bobatkins.com/radio/Q65 1296 setup.html

Q65 Update January 2024

The FCC has updated amateur radio regulations to allow 2.8 kHz-bandwidth digital
modes on bands below 30 MHz. This means MSK144 and Q65A can be used on 10
meters and lower. I’'m seeing that the current Q65 mode A calling frequency is 28.140
MHz.
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Chapter 10 — Six Meter Award Chasing

I’'m a paper chaser. | enjoy pursuing awards from HF to VHF. Many HF awards apply to
6 meters, and one in particular applies only to that band.

VUCC

This is the VHF/UHF Century Club (VUCC) award. It requires working and confirming
QSOs with stations in 100 grids. There are no mode endorsements (CW, Phone, etc.),
but you can continue to add grids in 25-grid increments to earn additional stickers for
your certificate.

VUCC operates on a band-by-band basis. There are awards for six meters, separate
awards for higher VHF/UHF and microwave bands, and satellite QSOs.

In addition, ARRL publishes lists of stations, showing the number of confirmed official
grids. As of this writing, the leader is KITOL with an astounding 1802 grids!

WAS

The Worked All States (WAS) award is offered on a band-by-band basis for all amateur
radio bands, including six meters. The challenge in earning this award on six meters is
working Hawaii and Alaska, along with a few small states that have few operators on
the air.

DXCC

The DX Century Club (DXCC) award is granted for confirming contact with 100 DX
entities. It is awarded by band and mode, so a six-meter award is available. This, too, is
a tough award to earn, particularly if you’re in the center of the USA and have a hard
time reaching Europe and Asia on six meters.



Six Meter Award Chasing

CS-VHF States Above 50 MHz

The Central States VHF Society offers the States Above 50 MHz Award to stations that
work 30 or more states on bands above 50 MHz each year. The year begins on June 1.
This fun award encourages you to work stations every year.

UK 6 Metre Group

This group offers several awards for six-meter operations focused on working
continents, countries, and grids. It’s an excellent place to look if you're into
certificates. The organization also helps keep you up to date on what’s happening on
six meters around the world.

The Fred Fish Memorial Award (FFMA)

The Fred Fish Memorial Award was established by the ARRL in 2008 to honor Fred Fish,
WS5FF, who worked and confirmed all 488 grid squares in the 48 contiguous United
States on 6 meters. For more, read the QST announcement and ARRL's online FFMA
information. Here's an important quote from that announcement:

The FFMA is an “all-or-nothing” award. You must submit confirmation of 2-way contact
with all 488 grid squares on 50 MHz to qualify. There are no endorsements and no
recognized tiers of progression. Any mode may be used. The rules for the award will
strictly follow the rules of the ARRL VUCC program.

It's an extension of the ARRL VUCC award program, but one that is exceedingly difficult
to earn. How tough is it, you might ask? Ten years after the award was introduced in
2018, only seven had earned FFMA. The class of 2019 saw two earn the award. The
class of 2020 added four to the list. In 2021, a bumper crop of 12 earned the award. As
of April 2026, the total is 62 all-time. For more information, see the appendix.
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Chapter 11 — Six Meters and VHF
Contesting

| really like how Joel Harrison, W5ZN, describes VHF contesting:
Magic Bands with Super Results from Average Stations

VHF contesting is the niche that fits my current operating restrictions and offers a fun,
competitive outlet, even for my small station. Plus, it gets a lot of stations on the air,
often from grids you might need.

Low Number of Entries and Multiple Categories

For example, while the CQ WW SSB Contest has 8,000 to 9,000 entries, the CQ WW
VHF Contest typically has 500 entries. Plus, a few categories might match your station
and operating preferences perfectly. These include six- and 2-meter single-band
entries, hilltopper, QRP, and my favorite category —rover. It’s held over two weekends
in July, with one dedicated to digital operations and the other to analog operations.

The ARRL VHF contests are held in January, June, and September. While all offer six
meters, the June contest is by far the best positioned for sporadic E openings. Entry
categories include single-operator low and high power, portable for QRP entries, FM
only, 3-band only (6 m, 2 m, and 70 cm), multi-operator, and rover. There are also
analog-only entry categories for those interested only in SSB and CW operation.



Six Meters and VHF Contesting

Wide Open Assistance Rules

The ARRL contests have very permissive assistance rules. This includes sharing
information on chat rooms, social media, texting, phone calls, and APRS. You can also
self-spot on DX clusters, including DX Maps. You cannot confirm QSOs or request
repeats once a QSO is underway. The watering holes include Pinglockey, VHF-Chat
Slack, ON4KST Chat, etc.

Adding Grids and Countries to Your Log

Contests are always the perfect way to add DX to your logbook. While VHF isn’t the
best for increasing your DXCC totals, it is a great way to add grids to your VUCC totals.

In addition to finding new grids for your pursuit of VUCC or FFMA, the fun part is that
everyone starts with zero grids at the beginning of the contest. Plus, it gives you a
great window into how your station is performing compared to others in your area and
how you’re doing against yourself with year-over-year improvements.

Average Stations for VHF Contesting

Another thing about VHF contests is that they don’t typically require a massive station
with an antenna farm. Here’s some general guidance.

= 50 MHz. HF-6 meter rig at 100 watts with a 3-element Yagi at 30 feet.

= 144 MHz. 50 watts or more with a Yagi at 50 feet.

= 222 and 432 MHz. 50 watts or more with Yagis at 50 feet with more elements.
* Preamps. Helpful at 50 and 144 MHz, needed on higher bands.

My home setup has always been a push-up mast at about 25 feet. I've had reasonable
results, so don’t feel that a tower is essential.
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Six Meters and VHF Contesting

Best Contest Operating Practices

There are several best practices. Here’s an opening list.

= Pick the Category that Fits. If you've got a 2-meter FM HT, choose FM only.
You’ll not only face less competition, but you might even win your section or
division.

= More Bands and Modes. The more bands you operate on, the more QSOs
you’ll make. That means more points. The more modes you have, the more
stations you’ll be able to work.

= Move Stations to Other Bands. As you work a station, ask whether they have
other bands. Then move there for another QSO and point. This is easy on SSB
and CW but more challenging on the digital modes.

=  WSJT-X is a Must-Have. While the analog-only entry categories are helpful, the
broader contest community will use WSIT-X modes from FT8 to MSK144. You'll
need to be there to work them.

= Sunday Morning Tropo and Meteor Scatter. VHF contests usually start
Saturday afternoon and end Sunday evening. That means Sunday morning is
the time to work tropo or meteor scatter contacts.

= Butt-in-Chair. It’s a rule for all contests that you must be in the chair in front of
your radio to work any contacts. The more time you’re in the chair, the higher
your contest score.

Contesting is a great way to have even more fun on 6 meters and the higher bands.
Good luck!

Online Score Reporting

While this may not be a best practice, it is a fun way to spice up the long time you’re
sitting in front of your rig. Online score reporting lets you track your progress and, as a
result, keeps you in your chair searching for more contacts and multipliers.

| like the Contest Online Scoreboard at https://contestonlinescore.com, but others are
available, including one operated by N3FJP using his logging software.
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Six Meters and VHF Contesting

Nearby is the online score display for my QSOs and multipliers in the June 2023 VHF
Contest.
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Figure 48 - Contest Online Scoreboard displays my activity level throughout the contest.

The standard display is a leaderboard sorted by contest entry category and by ranking
within each category. It's updated about every minute, so you can see who’s leading
and by how much. That has proven very helpful in keeping me in the chair.
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Chapter 12 — VHF Rover Operations

In my VHF contesting journey, | first discovered the fun of working local stations and
those not-so-local, particularly during 6-meter Sporadic E openings. But | also
discovered lots of downtime, with no one to be heard at all. Then | started picking up a
few rovers that would come into view, moving from one grid to the next and adding
valuable QSOs and multipliers to my log. Finally, | determined that | should try my
hand as a VHF contest rover.

| started my K5ND/R activations in 2017 and over the years added masts, antennas,
bands, amps, DC power systems, etc. By 2022, at 72 years old, | decided to simplify
things by operating from home at times and then using a portable setup, where |
activated only one grid during the contest. You can find more details at
https://k5nd.net/k5nd-rover/ and at https://k5nd.net/hilltopper-and-single-op-

portable/

In this chapter, | cover the highlights and insights I’'ve learned and attempt to focus
mostly on six meters.

What is VHF Roving?

In the ARRL National Contest Journal, Greg, K5GJ, defines VHF roving as:

The fine art of stuffing every piece of VHF and microwave gear you own into
and onto your vehicle and then driving hundreds or thousands of miles, all the
while contacting the same people over and over again.

That pretty much sums it up. But it also turns your contest into something very, very
active and really helps the scores of home stations.


https://k5nd.net/k5nd-rover/
https://k5nd.net/hilltopper-and-single-op-portable/
https://k5nd.net/hilltopper-and-single-op-portable/

VHF Rover Operations

My Journey with VHF Roving

| started simple because that's my nature — in more ways than one. | grabbed my
Icom IC-910H, a painter's pole, and Diamond Yagis for 2 m and 70 cm. A laptop for
logging completed my station. That was the September 2017 VHF contest. At that
time, there was little need for WSJT on those bands. It was all SSB and a bit of CW. |
activated eight grids and learned a lot about operating and the stations | could work.

Figure 49 - KSND/R September 2017, my first rover contest entry

| liked getting outdoors, finding the best locations (which | did before the contest on
scouting trips), and working some new stations. | also liked that when I'd finished
working everyone at one stop, | packed up and moved to the next grid. | didn't need to
listen to white noise for any length of time.
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Of course, | needed to pursue making improvements. Here's how my station

developed over the years.

» Phase 1 - Painter pole and IC-910H on 2 m and 70 m with simple Yagis.

= Phase 2 - Improved push-up mast, added 6 meters with an IC-9100, stand-up
outside operating position, and Armstrong rotator.

= Phase 3 - Roof-top rotator. Added 222 MHz.

Nearby, you can see Phase 2 with
three bands and the stand-up
operating position. | liked that
position because | could easily twist
the mast to point the antennas at the
station | was trying to work. But
standing outside left me exposed to
the weather. One contest, it was
raining, and | had to use a tarpaulin
to cover the position. Another time, it
was 110 degrees, and | nearly cooked
myself.

At Phase 3, the rooftop rotator
system eliminated setup at each stop,
and the operating location in the
back seat of my SUV kept me out of
the weather.

Adding 222 MHz to my rover setup
helped me in the contest category |
chose — Limited Rover. This category
uses the lower four VHF/UHF bands
at low power, which was perfect for
my goal of keeping things simple.

Figure 50 - KSND/R June 2018 Contest
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My Rover Goals

You undoubtedly get the gist of my goals from the journey described above. My most
fundamental goal is to keep things simple. However, | sometimes run right past this
goal in my enthusiasm for one technical marvel or another. That goal also helps
maintain a reasonable budget, allowing investment to develop the station over time.

Summed up: develop your station to fit your interests, skills, and budget. All that is
measured by how it optimizes your contest results while at the same time determining

how the effort maximizes your fun.

What | like about VHF roving is that it lets me set up a top-level station on the road in
the best locations, rather than a suboptimal home station that yields limited results.
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And it certainly doesn't require the same investment as setting up towers with stacked
Yagis, power amplifiers, etc., for a top VHF contest station.

While offering that general investment difference, I'll note that many rovers invest a
great deal in their stations and operations. Plus, all rovers have a gasoline bill at the
end of a contest weekend.

| must add that | greatly appreciate the big VHF contest stations. Those are the ones |
rely on from one grid to the next to be there for QSOs and points. Thank you.

Main Rover Strategies

There are three main strategies for VHF roving:

= Stop-n-Plop — Drive to a location to set up your mast and station. It is good in
hilly terrain, and when you can make the setup time pay off with many nearby
operators.

* Run-n-Gun — Omnidirectional antennas covering lots of grids while in motion.
Best for flat terrain. It can include small directional antennas on a rotator.

= Shoot-n-Scoot — Fixed directional antennas mounted on the vehicle roof. It is
sturdy but requires moving the car to point the antennas. It can also be
combined with omnidirectional antennas for operation while in motion.

Running through those options, you can see from my journey that I've moved from
Stop-n-Plop to what | call Stop-n-Shoot. | stop, get in the back seat, and point the
antennas for QSOs. This approach eliminates the setup time and opens up a few more
options for location or even quick stops to meet new contacts.

While this approach is related to Scoot-n-Shoot, | don't like the fixed antennas. They
offer the advantage of a solid mounting to the vehicle, although my rooftop mount
isn't likely to fly off the car at speed. The fixed antennas work well when you have a
location with lots of VHF stations to point at once you've stopped. Our few stations in
North Texas are generally located around the compass at most of my stops.

I've yet to move to omnidirectional antennas because | don't presently plan to operate
while in motion. But that is an excellent option for generating QSOs while moving from
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one grid to the next. It's also a winning option. It's a must-have for the two-person
rover team.

There is at least one more approach. | call it Tow-Stop-Crank-n-Shoot. Wayne
Overbeek, N6NB, has implemented this on a grand scale using a trailer equipped with
a generator and a sizeable crank-up tower. | recommend his website, nénb.com, for
those interested in exploring different approaches to setting up a VHF rover.

Insight into Power Systems

My first rover power systems used a sealed lead-acid battery and my IC-910H. | started
by making satellite contacts. That worked for those short contacts, but a VHF rover
operation requires power for a much longer period.

My approach was to connect the car's power system in parallel with my battery. | also
used a small DC-to-AC power inverter to charge my laptop and cell phone. That
worked for my first few rover operations, with each grid operation lasting an hour or
two, recharging the battery between operations and at night. I'll note that | continue
to use the power inverter to power my laptop, cell phone, and antenna rotator.

As | contemplated routing large-gauge cables from the battery to the back of the car, |
realized the car audio guys do this all the time. | found a suitable vendor, made my
simple request, and they got everything set up. Using their cable, | added a RigRunner
8012 to handle up to 80 amps and distribute it to all my devices. The PowerPole
connectors work great.

For the really high-power stuff, I've also used a portable suitcase-sized generator.
When | activated DM85/DM86 for an FFMA chaser, | brought a 375 watt 6 meter
amplifier and the generator to power everything. | had a 60 amp 12 VDC power supply
plugged into the generator. It worked great and the conditions were perfect to put the
chaser in the log and quite a few others.

| recommend Alan Applegate, KOBG, and his website, kObg.com, for higher-power

efforts. He covers all aspects of mobile amateur radio operations, including upgrading
car batteries and alternators, as well as several other topics.
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Greg, K5GJ, addressed safety concerns about all this power running around your car in
his National Contest Journal article. My wake-up call came during a contest on a late
Saturday night, when | arrived home to rest before heading out early the next morning
for the next grid. | pulled my portable battery out of the car to charge it overnight.
While doing that in the dark back seat, my makeshift battery cable shorted the
terminals. Sparks, noise, and fire soon followed. First lesson: be careful, as this is
powerful stuff. Second lesson: bring a fire extinguisher with you on the road.

Insight into Antenna Systems

| mentioned above using fixed-mount antennas mounted above the roof of your car.

This uses a PVC framework that holds the antennas. It has the advantage of providing
plenty of room for many antennas. The disadvantage is that you must move your car

to point the antennas in the needed direction.

I've used pushup masts and Armstrong rotators in many of my setups. | like this
approach's height and the ability to quickly point the antennas in the right direction,
even faster than rotators. The disadvantage is the time needed for setup and
teardown at each stop. That not only consumes time but also your energy.

The decision to move on to another approach came when the mast fell over as | was
setting up at my last grid for a contest. There was no personal injury, other than pride,
but it bent the antennas and made it clear | needed to try something different. Of
course, it would work much better in a two-person operation or with a trailer-hitch
mount.

With the rooftop rotator system, the platform is built from 2x4 rails, cross members,
and a plywood deck. The rotator cage mimics a three-legged tower structure using
Steel-Tek pipes and flanges. On top of that is a DX Engineering DXE-AS455G tower shelf
and a DXE-TB-300 thrust bearing. The mast uses a six-foot, 2”-diameter aluminum
tube.
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It uses straps to secure the whole thing to
the roof rack. I've tested it at speeds of 75 to
80 mph with the antennas. Of course, wind
gusts from passing trucks will increase that
force. All in all, it’s pretty sturdy. For
example, | can grab the structure and haul
myself up onto the deck to work on the
antennas.

For cables, | use LMR-400. Short cables in a
rover minimize losses. Even so, | also use
preamps for 2 m and 70 cm. | don’t bother
mounting them at the antennas. The cables
are routed through the window, with an
insulating tube over the cranked-up window
edge to keep out wind and rain. Routing
them to the antennas uses cable ties up the
rotator cage and mast, including a rotator
loop. Figure 52 - Rooftop mounting system

My antennas are Directive Systems rover Yagis with 8-foot booms for 2 m (6
elements), 1.25 m (10 elements), and 70 cm (15 elements). | use a Par Electronics
Stressed Moxon for six meters, which works well for contesting and has a reasonably
wide beam width. Plus, its size fits nicely on the top of the rover.

Antenna separation is always part of the discussion. In this system, the antennas are
about 12 inches apart. At low power, that works well, and isolation isn’t a problem.
I've read papers that specify the required distance between antennas, but at least one
says, “work with the space you have.” | agree.

Most experienced rovers advise placing the six-meter antenna at the top of the mast.
That makes sense, though I'd like to keep the 2 m beam as high as possible, since it’s
the go-to band for local QSOs, followed by QSYing to other bands. Of course, there are
always trade-offs with any rover setup.
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I’'ve also found that placing the 2 m antenna at the bottom of the stack puts it too
close to the car’s roof, causing SWR problems when pointing the antenna. In one

direction, crossways with the roof, it may work well, while lining up with the roof
sends the SWR through the roof, so to speak.

Insight into Radios

My rover operations began with an Icom IC-910H operating on 2 m and 70 cm. | then
upgraded to an Icom IC-9100 to add six meters. | also have 23 cm on that rig, but for
now | prefer to focus on the four low bands for Limited Rover entries. However, 23 cm
may come in handy for the UHF contest.

For 1.25 m, | added a Q5 Signal / DEMI transverter. This is the 25-watt version used to
drive an amplifier to reach the 100-watt level for the contest category.

What | like about the IC-9100 is that it has two HF outputs. | can use one for six meters
and the other for the 28 MHz transverter IF. It also has separate outputs for 2 m and
70 cm.

My overall approach is to set the rig to 10 watts output to drive the 1.25 m transverter
and the 6, 2, and 70 cm amplifiers, with all amplifiers running at power levels up to the
contest category limits of 200 watts on the lower two bands and 100 watts on the
upper two bands.

Other options for rovers include antenna switches that route the rig’s input/output to
different transverter setups. Bottom line, use what you’ve got and get out and start
learning more about roving.

Insight into Computers and Software

In today’s ham radio, computers and their software systems make up a significant part
of any station. That includes rig control, logging, sequencing amplifiers/preamps,
running WSJT-X, and chat room software. Rovers have a few other details to track,
including changing grids — some systems can do that automatically using GPS signals.
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My system is pretty simple. I've used MacLoggerDX in contest mode on my Apple
laptop and JT-Alert with WSJT-X. | have to update the grid manually as | travel. | now
use a Windows laptop with N3FJP’s VHF Contest Log. Again, | need to update the grid
manually. The only downside is that it doesn’t show the extra multipliers that rovers
earn for each activated grid.

Insight into VHF Rover Modulation Modes

A significant aspect of rover operation is finding another station, usually on 2 meters,
and then moving them to other bands for more points. That usually happens on SSB,
where you can easily direct stations to other bands and frequencies.

WSIJT-X disrupts this operating practice while revolutionizing weak-signal work. JT65
was excellent but slow. FT8 is fantastic. MSK144 works when other modes won’t. But
there’s still no solution for sending messages about band changes. A messaging system
has been added to the latest versions, but few are using it, and most are unaware it
exists.

FT4 should have made a difference in speeding up QSOs. But I've found that few use it,
and often the sensitivity isn’t sufficient to complete the QSO.

Insight into Rover Routes

Rover routes are all about grids — maximizing the number of grids activated while
minimizing the miles driven. For me, with my Stop-and-Shoot approach, miles driven
mean I’'m not on the air.
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Since a grid in the USA
measures roughly 70 miles
north to south by 100 miles
east to west, | plan my
routes to run north and
south where possible. This
reduces the distance
required to get from one
grid to the next.

| also try to set up my routes
around grid corners — where
four grids merge. That
allows quick drives across
four different grid
boundaries. My June 2019
VHF rover routes in the
Texas Panhandle really took
advantage of this type of
driving.

Some rovers head out with
only a general idea of their
route. | always scout out my
route and find the best
locations for setting up my
rover. First, | work with one
of the grid mapping
applications. There are also

online topographic maps and

VHF Rover Operations
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Figure 53 - Rover Route Plans for January 2020 Contest

summit information that can prove very helpful. That helps me set up the best route

for limiting travel time.

Second, | get out on the road well before the contest to find exactly where | can park
the car and point the antennas. | look for clear horizons and higher spots without
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trees. That’s easier in Texas than in many other places. Then | take GPS snapshots of
the location to help me map and verify that I'm in that grid.

| also pay particular attention to overhead tree branches on my routes. While my rover
is only 12 feet high, trees can reach out and snag your antennas. That adds yet another
challenge for contest weekends and can bring your efforts to a sudden, disappointing
halt.

Communicating Your Plans

A big part of any rover contest effort is letting people know you’re out on the road so
they watch for you and point their antennas your way. Here’s what I’'m doing before
each contest:

= Build a Google Map with the exact routing. Add it to a blog post listing
expected times at each grid and your station details, including bands, antennas,
and power. [l use the same map when driving the route.]

= Announce this same information, including a link to the blog post, to online
VHF and Contesting Groups. This includes national and local groups.

=  Build your email list from those you’ve worked in previous contests, particularly
the local big contest stations. Route this same information to them.

Randy Wing, NOLD, does an incredible job in his communications. He does all the
above and reaches out throughout the year to speak at hamfests and club meetings
about roving and how to work VHF contests. He works hard to prepare local FM-only
stations, picking up QSOs as he drives by.
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Communicating During the Contest

Since the new VHF contest rules were introduced a few years ago, there are now many
communication options during the contest. The chat groups are extremely helpful.
These include Pinglockey, VHF Slack, and ON4KST chat. There is also APRS spotting to
help stations follow your route.

| also use text messages and even phone calls. Sometimes I'll text a station to let them
know I've arrived in a new grid. | also receive messages from some stations, including
other rovers, asking about my current location. Phone calls: | usually call a few big
contest stations right before | leave a grid if we haven’t worked each other yet.

There is a caveat here: you can arrange schedules and initiate contact efforts, but you

can’t reveal QSO details through any of these communication channels. So, make sure
you restrict your efforts to setting up QSOs. See the information in the appendix about
online chat and valid QSOs.

Rare Grid Roving

Rare grid roving happens when operators visit rare grids, often those with few existing
amateur radio operators, and get them on the air for grid chasers. It's a major part of
the chase for the FFMA award. It also applies to those chasing grids or states on any
VHF band. The principles are, by and large, similar to those described above.

The real key is identifying the rare grids. For six meters and FFMA, it’s part of the
online FFMA Leaderboard and gridzilla.us. This is where those with 400 or more grids,
working toward 488, identify their needed grids. Then, the trick is figuring out how to
get there and operate with power and a good antenna. Plus, it helps if you can stay
there for several days to catch the openings. That also means most FFMA rare grid
activations happen during the summer Es season.
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Figure 54 - K5ND/R at DM86-DM85 Grid Line

YMMYV - Your Mileage May Vary — Literally

This is your rover journey — do what works best for you, your goals, and your local
area. For example, | prefer solo radio sport, but many enjoy working as ateamin a
rover or as part of an extended effort with several rovers.

That's the fun of amateur radio - finding what works for now and then finding the next

thing. But the first step is always to get started and get on the air. | hope to add you to
my log in future contests.
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Chapter 13 — VHF Contest Portable
Operations

There are many opportunities to get on the air with portable operations, including
Summits on the Air and other similar programs. | got my start by activating a few grids
on satellites, earning the AMSAT Rover Award in the process. From there, | moved into
VHF Contest Rover operations, as described in the previous chapter.

However, VHF contest portable operation felt like a road too far because it limits
power to 10 watts across all bands. Here’s how | overcame that concern, opening up
an entirely new approach to contesting.

QRP Operation — It Works on VHF

I’m no stranger to QRP operation. I've worked QRP DXCC on HF and entered a number
of HF contests in the QRP category, winning a few. But my first take on VHF contests
was that it was probably a bit much to think others could hear my signal, and | was
concerned that beating my head against a wall wasn’t what | wanted to do on a
contest weekend.

But | was missing my VHF rover days, and operating from home wasn’t all that
satisfying. So | looked long and hard at the CQ VHF World Wide Contest’s Hilltopper
category. At the time, it required 10 watts, a remote location, and only six hours of
operation. So if | ended up banging my head against a wall, at least it would only be for
six hours!

The other nice thing about the CQ VHF is that it is in July, with a good chance of finding
6-meter signals through Sporadic E.
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QRP VHF — Location is Everything

It’s not specific to QRP, but the location on VHF is important. Height is helpful, as is a
clear horizon in all directions. That’s one reason | like roving and portable operation,
you can pick out the best location if only for a few hours during the contest.

For my first and subsequent entries into VHF portable operation, | selected a favorite
rover location in EMO1. The benefits of this location, as noted above, include good
height and excellent horizons. Another benefit is that it is midway between Austin/San
Antonio and Dallas-Fort Worth, where other ham radio operators reside. It’s also
within a reasonable distance from Houston. And the only other ones on the air from
the grid during contests are rovers. This also means rovers come through the area to
light up my portable station. That nearly-rare grid is also advantageous on 6 meters,
where it is highlighted in the WSJT-X window with a new grid color.

VHF Portable Antennas

For my first effort in the portable
category, | actually went back to a
painter pole, a three-element 6-meter
Yagi, and a 2-meter rover Yagi. It
worked great for the CQ WW VHF
Contest, which is only for 6 and 2
meters.

Since that effort went so well, | looked
for several improvements for the next
contest. For antennas, | added an
Antennas Amplifiers dual-band
antenna that covered both 144 and
432 MHz. It also has a single coax e
connector, which fit perfectly with my  £ige 55 viir portable in EMO1
Icom IC-7100, which has a single

connector for those two bands and a separate connector for HF/6. Plus, | put my
fiberglass push-up mast to use.
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VHF Portable Radios

There are a number of excellent radios available. | mentioned the IC-7100 above. |
have also used both the IC-7100 and the IC-9100 in my contest portable operation.
This allows simultaneous monitoring of two bands, which | selected as 6 and 2 meters.
| then switch to 70 cm from time to time.

B\
<\

S
‘7(//1 |

Figure 56 - Portable Setup with IC-7100 and IC-9100

The IC-7100 also remembers power settings from one band to the next. Although the
power output is limited to 10 watts, the radio still requires the power level to be set
for each band. | also use wattmeters to monitor the power so | don’t exceed it during
the contest. The IC-9100 does not have this capability. You set the power knob on the
front panel, but the actual power output varies across bands. The IC-7100 remembers
what you set for each band.
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VHF Portable DC Power

As noted in the VHF Rover chapter above, | have a high-capacity cable that supplies DC
power to the radios. | still have that capability, but I've started using LiPO batteries for
my portable operations. That saves a lot of gasoline, and the DC power is much more
stable. | monitor the voltage and current and charge the battery overnight. | haven’t
tried solar panels yet.

K5ND VHF Portable Results

I’'ve had pretty good results over the last several VHF contests. In fact, | won the
portable category in September 2024, January 2025, June 2025, and September 2025.
The CQ WW VHF Contest changed the Hilltopper category to 100 watts in 2025. But |
did enter the digital weekend as QRP from home and won. For the January 2026
contest, | was only able to get on the air on Saturday and finished third.

The reasons behind these wins are finding a good location and staying on the air
throughout the contest. And it helps that there are only 15 to 20 other entries across

the country, so the field is small.

This is something for you to consider. | do it because | have a great deal of fun, and it’s
a very nice break from roving, with a far better location than my home.
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Good Luck with the MAGIC BAND

That’s my brief guide to working six meters. It is a Magic Band but can also be very
quiet. You never know when it will take off and provide contacts into Europe, South
America, Africa, or the Pacific. Yet if you start collecting grids, a new one just a few
hundred miles away can be pretty exciting.

Of course, it pays to be patient, and there is always something in your station to
tweak, install, upgrade, or whatever to improve your results.

It’s a never-ending journey that has as its reward new call signs in the logbook, new
grids, new friends, and pure magic working stations that shouldn’t be possible at six
meters.

Have fun.

73 + 55 (best success)

Jim Wilson, KSND



Appendix A — SDR Operations

One of the significant advances over the past several years has been the
implementation of digital receivers. This began with DSP (digital signal processing) in
various receivers and transceivers. There are now SDR (software-defined receivers)
ranging from the lcom IC-7300 and IC-7610 to many others.

A related advance has been the implementation of low-cost SDR dongles in the
receiver chains, alongside an existing transceiver used primarily for the transmit side of

the operation.

In this appendix, I've documented my early work with a very low-cost SDR dongle,
running around $30, and later with a more elaborate setup with an AirSpy R2 SDR.

NESDR SMArt RTL-SDR

In May 2020, | added a $30 SDR covering 25 to 1750 MHz. Paul, N2EME, introduced
the device during an online presentation to the Front Range 6-meter Group.

/.

Figure 57 - RTL-SDR Dongle Receiver ‘
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Interestingly, I've previously considered similar SDR devices for satellite work, but |
couldn't pull the trigger. However, with Paul highlighting its use on 6 meters, |
immediately sprang for it. Not that I'm a 6-meter addict, no, not at all.

SDR Console Software

This is Paul's recommendation for use with this device, and it's free. So that's what |
tried in mid-May with weather satellites, etc.

Paul believes in this software so much that he took time with me later that month to
walk me through his setup in his ham shack. Then, he used AnyDesk to take over my
computer and set up several things to optimize my view.

Paul notes that he only knows some of the software's features, even though he's been
using it for years. The documentation is limited but free and works like a charm. The
capabilities are staggering — you just need to find them.

SDR Switch

The rest of the system uses a relay box to connect your antenna to your transmitter
and SDR receiver. It adds a dummy load for terminating the receiver when you're
transmitting. This way, you can use the SDR as a receiver and your standard rig as the
transmitter.

You can learn more at https://sdrswitch.com/

SDR Use on Six Meters

It can be complex or straightforward. I've taken the simple route in my startup efforts.
With SDR Console, you can create up to 24 receiver screens. I've chosen three for now.

The first monitors 50.125 for SSB signals. The second monitors 50.313 for FT8. The

third monitors 50.323 for intercontinental FT8. Other options include monitoring CW
frequencies, beacons, FT4, and MSK144.
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I'm only using the SDR to monitor activity across the band. | have used a virtual audio
cable to connect 50.313 FT8 to WSJT-X. It works well in that application. Likewise, you
could use separate instances of WSJT-X to decode 50.260 for meteor scatter, FT4, and
more simultaneously.

In the screenshot below, you can see how it worked during a recent opening. Receiver
#1 was on SSB, monitoring a signal near 50.140; #2 was on FT8 313; and #3 was on FT8
323. Those are displayed across the top of the screen. The bottom of the screen covers
the broader SSB band and highlights additional signals to the one you're monitoring,
such as the one shown at about 50.128.

0 i v 0 Pptie o
Ragie X Frequency Extrat Wideband 05P

Figure 58 - SDR Console with three receivers

It worked well, highlighting activity levels in each area. For example, at times, there
was a great deal of activity at 50.323. But each time | checked, | found only USA
stations calling Japan. An improvement would be to add Receiver #4 to monitor CW.

Here's another shot showing activity across all three receivers, with the bottom strip
monitoring the 50.300 range. | prefer monitoring the SSB segment.
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e

M A"
"

CPUIETS & 0o 113ms  —

Figure 59 - Receivers covering 50.125 SSB, 50.313 FT8, and 50.323 FT8 to Europe

AirSpy R2 Setup for 6 meters

Following my earlier work with the RTL-SDR dongle, | implemented an Antennas-
Amplifiers Preamp, Bandpass Filter, and TR Relay for 6 meters. It provides a separate
receiver output, allowing direct connection of an SDR receiver. Also, since the transmit
input is separate, it will enable the use of an attenuator that only affects transmit
power and not the received signal. This will allow me to protect the input of my 6-
meter amp.
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(( . Antennas-Amplifiers

Www.antennas-ampiifiers com

EME 3 - 50
50 - 54 MHz

High Selectivity, High Q, Low Loss Bandp |
Filter with PGA-103+ Low Noise Preamplifier = _
1500 W Full Power Transmit / Receive Relay

Receive gain: 1.8~ 7 MHz < -60dB, 14 - 28 MHz -41dB15- 2008 = \
50-54 MHz =+26.5 dB, NF=0.8 dB, Input RL-10dB, IP3out>36dBm
70.2 MHz = -6 dB, 88 - 108 MHz -27dB to - 40 dB, 144 MHz= 42 dB.
Power consumption +12 V, 220 mA

Transmit: Input RL: <= 40 dB, Insertion loss: 0.03 dB

Maximum power input at SWR:

1:1 = 1500 W, 1:1.5 = 1100 W; 1:2 = 800 W; 1:3 = 600 W

Antenna TXIN

!
=

Figure 60 - Antennas-Amplifiers 6 meter PTT, Preamp, and Bandpass Filter

You can see the preamp unit in the photo above. It has a very sturdy package.

| use a Down East Microwave LTRS Sequencer to turn off the preamp and close the PTT
relay before applying RF to the antenna through the unit.

| also switched from the RTL-SDR dongle to an AirSpy R2. It’s further connected to a
Leo Bodnar Mini GPS-disciplined oscillator set to 10 MHz to ensure the SDR operates at

the correct frequency.

I've used Digi-Key's Scheme-it to draw diagrams of my setup. They are simple and
should remind me what I've built and help track changes. They might also give you

some ideas for your setup.
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WSIT-X and SDR Console
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SDR Operations
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lcom IC-7100

Transceiver

Rev

M2 Amplifier

6 Meters

6 RF
Input
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Figure 61 - SDR Setup for 6 Meters
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Appendix B — FFMA Award Detailed
Information

The Awards chapter touched on the FFMA, but since it is exclusively for six meters, |
thought it would be helpful to provide more detail for those who are considering or
actively pursuing the award.

What's the FFMA?

The Fred Fish Memorial Award was established by the ARRL in 2008 to honor Fred Fish,
W5FF, who worked and confirmed all 488 grid squares in the 48 contiguous United
States on 6 meters. For more, see the QST announcement at
http://www.arrl.org/files/file/FFMA/FFMA_Announcement.pdf and the ARRL FFMA
information at http://www.arrl.org/ffma Here's an important quote from that
announcement:

The FFMA is an “all-or-nothing” award. You must submit confirmation of 2-way contact
with all 488 grid squares on 50 MHz in order to qualify. There are no endorsements and
no recognized tiers of progression. Any mode may be used. The rules for the award will
strictly follow the rules of the ARRL VUCC program.

It's an extension of the ARRL VUCC award program, but one that is exceedingly difficult
to earn. How tough is it, you might ask? Ten years after the award was introduced in
2018, only seven had earned FFMA. The class of 2019 saw two earn the award. The
class of 2020 added four to the list. In 2021, a bumper crop of 12 earned the award. As
of April 2026, the total is 62.

It's Tough But We're 6 meter Grid Chasers

OK. So it might be tough, but that shouldn't deter general all-around grid chasers,
particularly those like me who are addicted to chasing grids. It forms one more goal
along the way to adding stickers to your VUCC certificate. Although it is a very, very
challenging goal.


http://www.arrl.org/files/file/FFMA/FFMA_Announcement.pdf
http://www.arrl.org/ffma

FFMA Award Detailed Information

The good news is that there are several hundred other hams chasing the award, and
they are all highly motivated. That means they urge or pester, as the case may be,
other ham radio operators to get on the air from rare grids. Or, in grids where nearly
no one has gone before, they encourage rovers to make it happen for the needy.

That's where a great deal of excitement can come into play. There are several
legendary rovers that operate in extremely remote locations, using four-wheel drive or
boats and lightweight equipment, or they travel thousands of miles, activating multiple
rare grids along the way. They usually bring big antennas and large amounts of power.
There are often photos and even videos of the places and the incredible rover
operations.

Figure 62 - KSND operating from DM85 for FFMA grid chasers

Sign Me Up
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So how do you get started? First, work all the six-meter grids you can. All grids in the
U.S.A. count, so start with the ones you hear.

Second, start monitoring DX Maps and other online resources to catch Sporadic E
openings as they occur. If you're alert and available, you can really add to your list of
grids when the band opens.

Third, become familiar with making meteor scatter contacts using WSJT-X MSK144.
This mode can be relied on at any time of year, particularly during seasonal meteor
showers. It can be very important when trying to work rovers within 1,000 to 1,200
miles.

Another mode that is gaining popularity is WSJT-X Q65. It's achieving excellent results
when no other modes are working at all. So get up to speed so you're ready when that
mode is needed.

Finally, start a ham shack continuous improvement program. You can do great things
on six meters with a vertical or dipole, but you probably won't achieve FFMA with that
setup. So look at your antenna first. How can it be improved? Then look at your
receiver. For example, many people use a separate SDR receiver and software to
optimize their station. And finally, consider more power, which should be the last item
on a long list of possible improvements.

FFMA Resources

Here's an opening listing of FFMA resources, all of which also apply to chasing six-
meter VUCC grids.

General Information

e DX Maps — This is my personal favorite. You can see the openings and gain
some understanding of where to point your antenna.

e FFMA@Groups.io — This is a mailing list that highlights upcoming grid
activations and general chatter on six meters. It also has archives on FFMA
history and more. There's a Wiki for further information along with information
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on adding your efforts to the FFMA Leaderboard, which is used to determine
the most needed grids.

e FrontRangebmeter@groups.io — This group does a good job of keeping up
with techniques and what's happening in general for six meters. The also
provide online Zoom technical and how-to presentations with top-level
speakers.

e VHF Slack — This is a channel on Slack dedicated to VHF. It covers rover
activations, often in real time including "you're in the log" type of information.
It's extremely valuable. You'll probably need to request an invitation to join.

e Pinglockey — This online chat system can be helpful in coordinating meteor
scatter contacts. There's also a growing channel called splat-65 (JT-65
Terrestrial in the pull down menu) that's used to coordinate Q65 contacts.

Helpful Software

e GridTracker — This bit of software can help you not only keep up with your
own grids but monitor DX spotting systems to find grids that are currently on
the air.

e JTAlert — This software will monitor your decodes from WSJT-X and alert you
for any needed grids that it finds.

e VE7CC — This is a DX cluster with spots on all the ham bands. There are others
you can monitor. Usually your logging program will help with this type of
monitoring for new grids.

e DX Lab Suite Spot Collector and DX Lab Suite — Another helpful bit of software
to keep on top of grids that are on the air.

e JTDX — This is an FT4, FT8, JT65, and JT9 decoding and transmitting software.
It's been found to catch many more weak signals that WSJT-X. Your mileage
may vary. But it's worth investigating.

e WSIT-X Improved — This software package provides a number of features
before they debut in the regular versions of WSIT-X. It's well worth
downloading.

Rover Information

e https://www.coilgun.info/rover-us/home.htm — Documented rover locations
by K7BWH that can be helpful in guiding other rovers.
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https://groups.io/g/FrontRange6Meter
https://app.slack.com/client/TFFQSUHUH/CFGA11CM9
https://www.pingjockey.net/cgi-bin/pingtalk/
https://gridtracker.org/
https://hamapps.com/
https://www.dxlabsuite.com/dxlabwiki/eMailAnnouncements
https://www.dxlabsuite.com/dxlabwiki/GettingStarted
https://jtdx.freeforums.net/
https://wsjt-x-improved.sourceforge.io/
https://www.coilgun.info/rover-us/home.htm

FFMA Award Detailed Information

e Sovyouwannatobea6mRovereh? — Thisis a well written article by Dave,
KG5CCI, one of those legendary rovers on six meters.

e You can find a bit of information on this website about VHF roving as well. Start
with the articles I've written for the National Contest Journal.

FFMA Leaderboard

This has become the go-to resource for tracking your progress toward the FFMA and
for determining the most needed grids within the 488. This is extremely valuable for
rovers to determine which grids to visit and also who needs those grids.

The most needed list is developed from the information provided by those who have
400 or more grids confirmed for the FFMA. They are on the downhill side (or is it
uphill?) in chasing the last needed grids. So rovers naturally want to help them work
those last few grids.

Bill, NDOB, started this effort and generally kept it updated once a year. After he
earned FFMA #10, he found Francis, KV5W, to run the system. Since Francis earned
FFMA #47, Ed, N7PHY maintains the listing. It's now updated in real time as soon as
anyone updates their grid list.

| recommend starting at the FFMA Groups.io Wiki. It provides links to the leaderboard,
the grid activation calendar, grid activation resources, and a listing of grid activators.
There's also a link on how to submit your data for the leaderboard. Also, sign up for
the list while you're there.

Another helpful online tool is https://gridzilla.us/ This tool went live in early 2026 and
is meant to eventually replace the FFMA leaderboard. It also has the added feature of
tracking all bands, 50 MHz and above.

You can find several video recordings on YouTube: FFMA Getting Started by Francis
KV5W, plus, Jay N1AV FFMA under 1500 days and, FFMA Leaderboard Intro by Ed,
N7PHY.

You Can Do This
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http://www.kg5cci.com/2021/04/so-you-wanna-be-6m-rover-eh.html
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FFMA Award Detailed Information

Well, maybe you can do this. I'm at 486 FFMA grids and it will be some time before my
last two grids are activated and when | work them. Even so, we're reminded that it's all
about the journey.

This is a fun journey. Join us in getting on the air.
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Appendix C — EZNEC Antenna Modeling

Most of the traffic to my amateur radio blog focuses on antennas. From that, you can
readily imagine that | like experimenting with antennas in the never-ending pursuit of
station improvement and working more DX.

In turn, that led me to explore using EZNEC to model antennas, both those | might
build and those | might buy off the shelf.

EZNEC Antenna Modeling Software — K5ND Trial and Error

Some time ago, I'd investigated using EZNEC through a chapter in the ARRL Antenna
Handbook and the book Antenna Modeling for Beginners. After a few forays, | wasn’t
motivated enough to learn and use the software.

You can find the software at https://www.eznec.com/

All versions are now free, including Pro/2+ v. 7.0. The creator, W7EL, is now retired, so
the software is readily available. There’s also an excellent help file. He does not
provide support, which is to be expected after retirement. But you can also find
information online.

My approach this time was to grab a sample and modify it to match the exact
measures. A great deal of trial and a ton of error followed. But | did finally manage to
sort through most of the errors. At least, | hope so.

That involved picking up a sample file for a 6-meter Yagi and then modifying it for the
Yagis of interest.

| started with the Directive Systems DXEJX5-50. | have this 6-meter, 5-element Yagi on
my push-up mast in the backyard. My modeling efforts yielded a 9.86 dBi gain versus



EZNEC Antenna Modeling

the 10.1 in the datasheet. Front-to-back weighed in at 25.6 dB modeling versus 25 dB.
The azimuth pattern looked identical.

Figure 63 - Directive Systems 5-element 6 meter Yagi

3 2D Plot: 6 meter 5-Element Yagi DSE — O
| File Edit View Options  Reset
Total Field EZMEC Pro/2+
50 MHz

Azimuth Plot Cursor Az 50.0 deg.
Elevation Angle 0.0 deg. Gain 9.86 dBi
Outer Ring 9.86 dBi 0.0 dBmax
Slice Max Gain  9.86 dBi @ Az Angle = 90.0 deg.
Front/Back 256dB
Beamwidth 55.8 deg.; -3dB @ 62.1, 117.9 deq.
Sidelobe Gain  -14.93 dBi @ Az Angle = 238.0 deg.
Front/Sidelobe  24.75 dB

Looking at the M2 6 Meter Yagis

In my original exercise, available on my blog, | delved into 2-meter Yagi alternatives.
I’'ve chosen to include a few 6-meter Yagi models for this book.
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EZNEC Antenna Modeling

M2 6M3SS

| use this antenna for my rover operations. It’s lightweight and assembles easily in the
field. Here’s the azimuth plot from my modeling. It shows a forward gain of 8.48 dBi,
compared with the specifications of 8.1 dBi.

5 2D Plot: M2 SS = O

File Edit View Options Reset

Total Field EZNEC Prof2+

50 MHz

Azimuth Plot Cursor Az 50.0 deqg.
Elewation Angle 0.0 deg. Gain 8.48 dBi
Cuter Ring 3.48 dBi 0.0 dBmax
Slice Max Gain  2.48 dBi @ Az Angle = 90.0 deg.
Front/Back 15.22 dB
Beamwidth 60.8 deg.; -3dB @ 59.6, 120.4 deqg.
Sidelobe Gain  -5.74 dBi @ Az Angle = 270.0 deqg.
Front/Sidelobe 1522 dB

Figure 64 — M2 6M3SS 3-element 6 meter Yagi
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M2 6M5XHP

This is a 5-element Yagi with a longer boom (18 feet) than the Directive Systems 5-
element Yagi | use (12 feet). The model shows 11.45 dBi gain versus the specified

11.54 dBi.

EZNEC Antenna Modeling

B 6 mete eme M5XHP — O
File Edit View Options Reset
Total Field EZMEC Pro/2+
50 MHz
Azimuth Plot Cursoriz 90.0 deg.
Elevation Angle 0.0 deg. Gain 11.45 dBi
Outer Ring 11.45 dBi 0.0 dBmax
Slice Max Gain  11.45 dBi @ Az Angle = 90.0 deg.
Front/Back 17.39 dB
Beamwidth 476 deg.; -3dB @ 66.2, 113.8 deg.
Sidelobe Gain  -5.94 dBi @ Az Angle = 270.0 deg.
Front/Sidelobe  17.35 dB

Figure 65 - M2 6M5XHP 5-element Yagi
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M2 6M5XHG

Here’s another model. This one is also a 5-element Yagi, but with a 20.25-foot boom.
The specified gain is 12 dBi, and the modeled gain is 12.01 dBi. | guess we used the

same model!

EZNEC Antenna Modeling

33 2D Plo et ement 6M5XHG — O
File Edit View Options Reset
Total Field . EZMEC Pro/2+
50 MHz
Azimuth Plot Cursor &z 50.0 deg.
Elevation Angle 0.0 deg. Gain 12.01 dBi
Outer Ring 12.01 dBi 0.0 dBmax
Slice Max Gain  12.01 dBi @ Az Angle = 80.0 deg.
Front/Back 1477 dB
Beamwidth 40.8 deg.; -3dB @ 659.6, 110.4 deg.
Sidelobe Gain  -2.75 dBi @ Az Angle = 270.0 deg.
Front/Sidelobe  14.77 dB

Figure 66 - M2 6M5XHG 5-element 6 meter Yagi

138




EZNEC Antenna Modeling

Antennas Amplifiers Dual Band 6m2m14DX-2C

My latest antenna at home is from Antennas Amplifiers, with both 6 and 2 meters on
the same boom. It’s still on my push-up mast and only about 20 feet high. But it works
well and keeps the visual appearance and is a bit smaller than running two Yagis.

Here’s the EZNEC plot for the 5-element 6-meter segment of the antenna.

|' B4 2D Plot 6 meter 5-Element Ant-Amp = O * 1!
File Edit View Options Reset
Total Field EZMEC Pro/2+
. -He-
!
-10-.
1
-15-
-20-
1
! -30
} -t : t
50 MHz
Azimuth Plot Cursoriz 50.0 deg.
Elzvation Angle 10.0 deg. Gain 15.97 dBi
Outer Ring 15.97 dBi 0.0 dBmax
Slice Max Gain  15.97 dBi @ Az Angle = 30.0 deg.
Frent/Back 14.99 dB
Beamwidth 45.8 deg.; -3dB @ 65.2, 115.0 deqg.
Sidelobe Gain 093 dBi @ Az Angle = 270.0 deg.
Front/Sidelobe  14.55 dB

Figure 67 - Antennas Amplifiers 5-element 6 meter Yagi
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EZNEC Antenna Modeling

Modeling in Free Space versus Ground

Not content to examine only the free space results, | started adding ground to the
model.

The results from the M2 6M5XHG 5-element Yagi are shown below. It provides a 3D
pattern along with an elevation segment. This look offers insight into the take-off
angle, in this case, at 36 feet above ground. I’'m sure this can be useful when setting up
towers, etc.

3 3D Plot 6 meter 5-Element 6MSXHG Yagi = O *

File Edit View Options Reset
r Highlight
O
* Azirmuth Shice
i~ Elev Slice

EZNEC Pro/2+

30

Curgor Azimuth

| 90

10

~| 0

Slice Eley

[~ Show 20 Plot

50 MHz

Figure 68 - M2 6M5XHG elevation angle view
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Appendix D — Valid QSOs and Online Chat

I've written about Valid QSOs and Online Chat on my blog and in the World Above 50
MHz column in QST magazine. | also presented on this topic at the 2023 Central States
VHF Conference. The question of what constitutes a valid QSO seems to arise from
time to time, with some general agreement, though it often ends with an agreement
to disagree.

The additional issue of what may and may not be communicated via online chat to
facilitate the QSO has also been debated at length.

On both of these questions, the contest rules are quite specific. For general operating
and collecting awards, the rules are either less straightforward or not expressed at all.

As with most questions like this, | started by looking up information online. Here’s
what I've found.

Valid QSOs

When we dig back into the historical archives, we often find that others have
addressed these issues before. Here are the historical definitions.

QST March 1957. The World Above 50 Mc. “What is a Contact?”

Edward P. Tilton, W1HDQ

The minimum exchange for two-way work to be considered a contact has been fairly
well standardized on a two-stage procedure: positive identification of calls at both
ends, and the completed exchange of signal reports.

Later in the article, when discussing meteor scatter QSOs, he says: If he gets the signal
report, he then sends one to you. If you get it, you send “R.” If he gets the single letter,
he also sends “R,” and the QSO is over, as far as the claim for a contact is concerned.



Valid QSOs and Online Chat

QST March 2006. The World Above 50 MHz. “What is a Contact?”

Eugene Zimmerman, W3ZZ

W3ZZ cites the original article above and adds:

To this day we still follow the same general outline but with a few changes. Exchange
of “signal reports” has come to mean exchange of at least one specific piece of
information beyond the other station’s call sign. This can be an actual signal report in
one of several formats, an abbreviation for a signal report like 000, which means full
copy but at a very weak signal level, a grid locator or whatever. In addition once the
contact sequence has begun, there can be no communication between the participants
by some other means like the telephone, the Internet or some other amateur
frequency, HF or VHF+.

He goes on to state: As Ed [W1HDQ] stated, there is no need for the final “73” or “SK”
because when the other stations hears/sees the series of Rogers, that confirms that
you have both his call and the report.

From 50+ years ago to today, the definition of a valid QSO has remained largely the
same, regardless of the mode of communication.

Online Chat — What’s Allowed, What’s Not

I’m in no position to define this myself, but | can and have done a bit of research.
Here’s what I've found.

QST March 2006. The World Above 50 MHz. “What is a Contact?”

Eugene Zimmerman, W3ZZ

All of our awards and standings depend on how vigorously we maintain our standards.
As a group VHF operators have always had high standards in the past. Thus | have been
dismayed at the reports | have received and in fact the postings | have seen on the
Internet reflectors that are used to make schedules for both meteor scatter and EME
contacts where stations are talking to one another on the Internet while a contact is
being made on VHF. Worse yet, other well-meaning stations with perhaps bigger
antennas or better conditions will tell the participants what they have heard. “Keep
going, WIXYZ is sending you 27.” So the participants are getting information about the
contact even if all they are doing is watching the Reflector and not sending anything
themselves.
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Valid QSOs and Online Chat

He goes on to state: Setting up schedules and exchanging information prior to the
contact is perfectly reasonable. Once the contact begins, however, exchanging any
details about the contact while it is ongoing is unacceptable. Information about the
contact from third parties is likewise forbidden.

| personally like the warning posted on the Ping Jockey online chat webpage:

EXCHANGING ANY CONTACT DETAILS ON HERE BEFORE YOU’RE COMPLETE,
INVALIDATES THE CONTACT.

The ARRL Contest Rules are pretty specific, too.

OPRG.8.4. Such assistance may not be used to facilitate the completion of any contact
once the contact has commenced. This means such assistance may not be used to
convey receipt or non-receipt of any required element of a contact or to request a
repeat of any required element of a contact.

Valid QSOs and Online Chat — Summary Thoughts

We have some amazing technology at our disposal, including our ham shack
computers, incredible rigs, and modulation modes in WSJT-X that really dig out weak
signals. Yet we still face the same issues that plagued operators in 1957 and earlier.
They are human issues.

We are so eager to earn awards, secure rare grids, and help one another do the same
that we’ll use any tool at our disposal to make it happen.

| wouldn’t propose that a tribunal be established to determine the validity of QSOs.
This is, by and large, a self-regulated radio service, along with all the awards and
contests.

But there does need to be some earnest reflection on how we coach one another and

how we behave when we’re placed in circumstances that would violate the principles
outlined above.
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Valid QSOs and Online Chat

| feel that elements of the Scout Law can apply here: Trustworthy, Helpful, Courteous,
Kind, Obedient. Maybe we should try them on for size.

Good luck with your QSOs, awards, and contests. | hope this history lesson and
information compilation has helped you on that journey in some small way.
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Appendix E — Further Information

Here are a few starting points for further reading on six-meter operation.

= Central States VHF Society www.csvhfs.org

= UK Six Metre Group www.uksmg.org

= SMIRK Six Meter International Radio Club http://www.smirk.info

= Magic Band Antennas for Ham Radio, 6 Meter Antennas You Can Build by
Bruce Walker, N3JO. Published by ARRL.

= Six & Four, The Complete Guide to 50 and 70 MHz Amateur Radio by Don
Field, G3XTT. Published by Radio Society of Great Britain.

= Six Meters, A Guide to the Magic Band by Ken Neubeck, WB2AMU. Published
by Worldradio Books.

= Contest University — W5ZN Presentations on VHF Contesting
https://www.contestuniversity.com/files/

=  World Wide Radio Operators Foundation Webinars Archive -
https://wwrof.org/category/webinar-archive/page/2/
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