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Endnotes Review

In this newsletter, we have endnotes intended to help newly licensed operators who
might be struggling with the Hamster Lingo and other abbreviations. It's easy: Need
to know what a LID' is? Find out by clicking on the superscript number immediately
after the term.

Bookmarks & Table of Contents

As you saw scroll by getting to here, there is a table of contents for this newsletter.
Each entry is an active link to the heading of the article, making it easy for you to go
direct to your area of interest.

Opening this newsletter in your web-browser, you should see a list of bookmarks
open in the left-hand pane of your browser window, at least you should if you use a
browser like FireFox.

Opening this newsletter in a PDF? viewer like the free Okular, you should see the
bookmarks and content as shown in Figure 1.

Figure 1: Newsletter open in Okular PDF viewer

February Minutes of Meeting
See this URL? for the minutes of the last in-person club meeting:

¢ https://wbias.com/wp-content/uploads/2026/02/February-2026-Meeting-Minutes. pdf



https://w5ias.com/wp-content/uploads/2026/02/February-2026-Meeting-Minutes.pdf
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*  hitps://wbias.com/2026/02/22/tarc-february-club-meeting-2026/

February Newsletter
If you missed the February newsletter, you can find it on our website at this location:

¢ https://wbias.com/wp-content/uploads/2026/02/20260201-TARC-Newsletter-February-2026.pdf

President’s QST
—Mark, WASMA

Important Newsl!!!
The March 17™ meeting of the Tulsa Amateur Radio Club will NOT be at TU.

The National Weather Service Stormspotter training will be our monthly meeting and
will be held at the Centennial Center at Veterans Park, just north of Oaklawn
Cemetary and east of downtown Tulsa. The training starts at 6:00 PM. The address is
1028 E 6th St.

There will be no club business, but make sure you wear your blue TARC shirt.

How did you like: Ask the Experts???

We tried something new. This was suggested at the January monthly meeting when I
asked for ideas to present at our TARC meetings...

Find an Elmer...or in our case... Ask the Experts!
We found five club members who are experts at what they do in ham radio.
(1) Paul, WB5ANX, is our ARES expert.
(2) Greg, AISHV, is our expert in DMR.
(3) Jeff, AESME, is our Master of All Things Digital.
(4) Bart, NSTWB, is our Net Control expert, who didn’'t get asked any questions.
(5) Mark, KD5SMF, is the antenna experimenter and builder in the club.

I heard from several club members in attendance that they really enjoyed the Ask the
Experts presentation; if you want to see the video it's been posted. We will absolutely
have another Ask The Experts again this year.


https://w5ias.com/wp-content/uploads/2026/02/20260201-TARC-Newsletter-February-2026.pdf
https://w5ias.com/2026/02/22/tarc-february-club-meeting-2026/
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Unfortunately, | have to say this again: It’s all about repeater
interference...

For the last few months we have experienced a lot of intentional interference on the
Superlink Repeater System, as well as on several other repeaters in the Tulsa and
surrounding areas. We know it’s intentional because of the type of interference and
that it's happening at random times throughout the day as well as during several of
the weekly nets.

Intentional interference on a repeater can lead to the loss of your license, loss
of your equipment and a significant fine from the FCC°®. Intentional interference
with a net only adds to the severity of the offense and could even lead to jail
time.

Check your equipment: make sure that your VOX is off, your microphone or speaker-
mic buttons are working properly, not stuck in the transmit-position. Be careful when
using an HT® with or without a speaker-mic, make sure you are not activating the
PTT” when you sit down in your favorite chair or in the car.

Do you like to “kerchunk®’ the repeater to test your signal? Well, if you do that without
adding your callsign, that’s a violation of FCC rules and regulations. If you need to
check that you are making it to the repeater, just ask for a signal report and someone
will be monitoring that can do that for you. Either way, you must give your callsign.

Don'’t forget about The Repeater Challenge! Get on the air!!!

Anofther suggestion at the January meeting...

Is a club “Parks on the Air” day and Tony, KA5TRO, is working on that one. He has
been working POTA stations for many months and is very enthusiastic about getting
TARC on the air so mark your calendar for April 7™ and April 18™.

April 7" is our regular Tech Night and Tony has a “dry run” planned to demonstrate
his POTA setup. We'll still be meeting at TU, but keep an eye on the TARC website
and Facebook page for more details.

You can also mark your calendar for April 18™ which is “Oklahoma, Parks on the Air”
day. This will be a genuine POTA activation probably from Keystone State Park—we
are still working out the exact location within Keystone. If you're interested in POTA
and want to see how it really works, come on out. Someone should be there all day
long so no excuses as to why you can’t be there. You'll see the radio and antenna
setup, how easy it is, how they log contacts, what “park to park” is and other POTA
dos and don'ts.

You can join the POTA distribution list by going to the TARC website, click on **Divi-
sions** and then drop-down to *POTA** or contact Tony, KASTRO.
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Just fo review...

The following are ideas for club presentations gathered from our members at the Jan-
uary monthly club meeting:

(1) A club Parks on the Air day—we’re already working on this one.

(2) A club fox hunt

(3) An antenna build day (2M/440 and/or and HF antenna like an end fed wire)
(4) Working satellites

(5) A Zoom Tech meeting—like Tech Night only over Zoom.

(6) What about DMR?

(7) Member Spotlight where we show off a club member’s station

(8) The Basics—for the new hams.

(9) Find an Elmer—we just did an Ask the Experts night.

The TARC Trailer Team has already been working...

On several projects inside and outside the trailer. The club has eight Trailer Team
members and several who are able to tow the trailer from its new storage location to
wherever it needs to be for an event.

Trailer Team members are:

Cody, KJ5JDO, Team Leader Greg, AISHV Robbie, WoRML Gabe, KUISJOW
Rusty, KUIBMGC David, NS DMK  Tim, KI5ZDF Cory, KUSLAM
Trailer Team advisors are:

Steve, KF5VCQ Jack, WbJHC Paul, WB5ANX

Having the trailer in its new location and completing some
current projects means the trailer is available on very short
notice if needed, and it'll make operating inside the trailer
more efficient and a more pleasurable experience. Having
members available to tow the trailer means that it is always
ready and available for set-up in a very short amount of
time. Can you tow the trailer? Let us know, and we’ll put
you to work. Thanks!
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The Green Country Hamfest is right around the corner!

This year the hamfest is April 10™ and 11™ at the Claremore Fairgrounds—same loca-
tion as last year.

We need door-greeters. If you can serve just two hours at either the front or back
doors you'll be entered into the prize drawing that’s just for door greeters.—the prize
has not been determined yet.

The TARC membership table is another place you can serve. Just as you come in to
the hamfest, there you'll find the TARC table where club memberships can be made
new or can be re-newed for the 2026-2027 year. Can you take an hour or two and sit
down with another club member and take renewals? Yes, you can. Thank you for vol-
unteering your time.

At the February club meeting those in attendance approved $600 for a TARC raffle
prize. Any suggestions? You can purchase your rafile tickets at the same time as you
pay your yearly club dues at the membership table.

Can’t make the monthly meetings...

We're streaming and recording video of the monthly meetings and showing them on
Zoom for those unable to attend in person. If we have recorded the meeting, it will be
on the W5IAS.com website in the Recent Posts on the Home page and on our Face-
book page. If you're interested in learning more please contact Jack, W5JHC, for info.
Thanks, Jack!

We’re frying fo make DMR great again!

There is a new DMR hangout talkgroup and it’s called Local 2. It includes the Kee-
tonville, Tulsa Central, Leonard and Mounds DMR repeaters so if youre in any of
those areas you should be able to do DMR. Give it a try...ya’ know the Repeater Chal-
lenge works just as well on DMR as it does on any other repeater.

There is a new Winlink Gateway in town!

Jeff, AEBME, as part of his Ask the Experts presentation explained that there is a
new Winlink gateway near downtown Tulsa, and it's designated as AESME-10 which
will work with Vara FM and Packet. Not to be confused with AEBME-13 which is at
Jeff's home in south Broken Arrow. The frequency is 145.030. Give

it a try!

Looking to give back to the community?...

Looking to have some fun playing radio and hanging out with other
hams? You found the right place. We have an updated ARES logo!
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ARES is always in need of volunteers, but to participate you must complete a self-
paced training course and get an OKMRC? badge that gives you access to the places
where amateur radio operators can help with communications during emergencies.
OKMRC badges are FEMA®-approved and therefore involve a background check.
ARES involves volunteer training, ARES nets, hospital nets, and Simulated Emer-
gency Tests, but operating practice comes in the form of bike rides, Field Days and
other events that you can participate in anytime.

Contact either Paul, WB5ANX, at paulteel@gmai.com, or Mark, WA5MA, at wabma.-
mark@gmail.com if you would like to learn more or sign up to be an ARES Volunteer.

If you’re already an ARES Volunteer...

You should be checking in to the ARES Net every Thursday at 8:00 PM on the desig-
nated repeater. We're going to start doing some cool things on the Net and you need to
be a part of it for training purposes, working equipment verification and communica-
tions protocols. Keep an eye out for upcoming comms checks by email, text, and over-
the-air.

We're starting a new program for the registered ARES Volunteers. It's the ARES Ac-
tive/Inactive list. We consider an ARES member active if they have participated in at
least one Tulsa County ARES net per month, one training event per quarter and one
exercise per quarter or one deployment within a rolling 90-day period.

What if you're on the in-active list? It means that you're on the secondary resource
list because you don’t have the training that those on the Active list have, and it could
also result in your being removed from the ARES volunteer database. We really do
want everyone on the Active list.

The Tulsa County ARES Net...

Uses the following frequencies:
» Weeks 1 -3 on 145.170 (PL 88.5)
» Weeks 4 - 5 on the Superlink Repeater System 443.850 (PL88.5) in Tulsa.

Check the https://wbias.com/ website on the Repeater dropdown for system frequencies.

Here are the current club activities...
» Tech Night—1* Tuesday of each month. 7:00 PM at TU.

» Monthly meeting—3™ Tuesday of each month. 7:00 PM at TU.


https://w5ias.com/
mailto:wa5ma.mark@gmail.com
mailto:wa5ma.mark@gmail.com
mailto:paulteel@gmail.com
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Attend the meeting to support your club and club officers who do so very much
for the club with activities, nets, events and keeping the club running
smoothly.

We have 204 members, which means we need at least 41 members present at
each meeting to form a quorum for voting.

» Weekly TARC Net on the Superlink System, Tuesdays at 8:00 PM
» CW Net, Mondays and Thursdays at 7:00 PM on 7.037 MHz +/- QRM*"!
» NCO' training, ARES training—TBD'® in 2025

Just a reminder! The OKPOTA day is April 18™. It'll be a club-wide event to activate
as many State Parks and Wildlife Management Areas as the ham radio operators in
Oklahoma can do!

We also have member spotlight...

Member Spotlight is now a part of our monthly meetings. Want to show and tell your
station or your love for a particular part of ham radio? Contact Ky, KY5VAR, and let
him know. He'll get you scheduled.

KY5VAR also starting a show-us-your-shack presentation, so take some pictures and
show us your ham shack.

Every month is a contest month...

Go to https://www.arrl.org/; click Contest Calendar; scroll to Contest Corral; click on the
month you want to check. Try POTA'" or SOTA"™. Call CQ'°. Go to a local park, grab
one of the club go boxes, throw up a wire and get on the air.

Prepare now! The weather will soon be good enough to get outside!

President clear and monitoring...

Be safe, Be a good friend, Get on the air!

Mark, WASMA,
President—Tulsa Amateur Radio Club.

LiFePo Battery Power Supply
—Rich, WA5ZQG
These are not the batteries you're looking for; it’s the Lithium-ion rechargeable batter-

ies that explode. Lithium-iron-phosphate (LiFePo) batteries are relatively safe.
Lithium-ion cells in your rechargeable flashlight, portable vacuum, and other devices


https://www.arrl.org/
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may, on the rare occasion, short-out and cause a fire. Tesla vehicles should be pro-
grammed to operate the garage-door opener and back up 30-feet if they detect a tem-
perature rise in the battery pack.

If you are new to the hobby you've probably been advised to buy a regulated 12V
power supply for $150 or more, and if you are an experienced operator, you probably
need another. Here’s an alternative: Buy a used 100 Amp LiFePo off Ebay, for around
$120, and a Lead Acid 3 A trickle-charger at Walmart for $25. LiFePo batteries can be
charged over a thousand times, and operate virtually all the time in the 13- to 13.5-
Volt range, and also work well when utility power fails. I'm writing this the weekend of
a big snowstorm.

At a conservative thousand charge cycles, once a week (50%20 yrs) will last longer
than you will. They specify 14.4 Volts max, but it turns out they're 99% charged at
13.5 or so which makes a Lead Acid charger that cuts off at 13.8 or 13.9 like mine, a
cheap way to charge, and it doesn’t ever get close to the BMS (Battery Management
System) cutoff built into these things.

As you can see in the picture, I've added
a digital Voltmeter (DVM), bought on
Ebay for $10, and leave it there perma-
nently connected just so I know. The As-
trons cost fifty bucks more with meters.
These digital volt meters cost ten to fif-
teen dollars and, like meters, are a com-
forting sight, just not very accurate. Mine
are both 0.2V low.

You can leave the DVM connected all the

time because they use about 12 mA

(green) or 18 mA (red), and that means

2000 hrs, three months time, will use only about 24 to 36 Ah of the 100 available. A
couple of weeks glowing won’t matter.

These are the best arguments for a LiFePo battery:
(1) Up to 50-Amp draw.

(2) No fan needed, however don't leave it in the sun at Field Day nor outside at
Winter Field Day.

(3) Lower cost than a 30 or 50-Amp Astron.
(4) Works when AC power fails. Great for POTA.

(5) Different. You get bragging rights.
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NanoVNA Guide to Basic Operation
—Andrew, WHAWS

We have many newly licensed operators who may be wondering where to go and what
to do in the hobby. One of the most basic measurements an operator needs to know
is how to find out the SWR along the feed-line between the transmitter and the an-
tenna. SWR is a measure of the energy reflected back to the transmitter from a mis-
matched load—an antenna is a load—which is important because too much reflected
energy can damage the transmitter power-amplifier. Usually, an SWR of 2:1 or less is
considered a close enough match for normal operations.

Today, Amateur Radio operators are lucky to have available
to them cheap, highly portable test equipment. For mea-
surement of SWR a Nano Vector Network Analyzer
(NanoVNA) is an excellent piece of test equipment to have in
one’s pocket; problem with this is that the device doesn’t
come with clear instructions on its use; here we offer clear
guidance in the Portable Document Format (PDF) attached
to this newsletter, or you can also download it via this link
while the link remains active:

e https://drive.proton.me/urls/7KZFDBJV7A#NCKNVVV5gIDZ

ARES Volunteer Getting Started Checklist
—Mark, WABMA

For anyone who is interested in volunteering to be part of the Amateur Radio Emer-
gency Service (ARES), Tulsa County has a New Member Getting Started Checklist re-
produced here. You can find the full one-page, printable checklist attached to this
newsletter.


https://drive.proton.me/urls/7KZFDBJV74#NcKNVVV5glDZ
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Antennas: Modeling, UnUns & the End-Fed Half-Wave Part-2 of 3
—Mark, KD5SMF

Part one of Antennas last month, I introduced an- fgye 2: pipoie antenna
tenna modeling only briefly and had a radiation pat-

tern of a J-Pole antenna. I would like to give you, the

reader, a much better explanation of why we should

use antenna modeling before beginning an antenna

project. By studying the basic antennas that are com-

monly used within our hobby, the new ham radio en-

thusiast can learn a great deal by playing with the

modeling software and studying the radiation pat-

terns of different antennas.

I often use the MMANA antenna software over the

EZNEC because [ feel that it is more user-friendly. I

am not a radio engineer, and I will not bore you with

Physics and Antenna Theory. I am a more practical

user of the software applications, and I want to see

results just as you do. So for our discussion I will be using MMANA antenna software
and its useful features that produce the 3D-model of the antenna radiation patterns.

Again we start with the common DipOIC Figure 3: 3D Dipole radiation pattern on 20m

Antenna shown in Figure 2 above. We

can see in Figure 3 that the Dipole An-

tenna has an excellent radiation pattern

and the antenna has nearly 360 degrees

of horizontal polarity. Also, the “takeoff

angle” one hears the most about is be-

tween 5 and 20 degrees towards the hori-

zon, which gives the antenna 6.6 Dbi

Gain at a height of 10 meters above real

ground. Real ground is what we all deal with no matter where you live. “Free Space”
is a theoretical term reserved for engineers who design antennas inside a laboratory
where complex measurements can be made.

“In free space—with the antenna remote from everything else—the theoretical imped-
ance of a physically half-wave long antenna made of an infinitely thin conductor is
73+ j 42.5Q. This antenna exhibits an inductive reactance at its feed point. The an-
tenna is slightly long electrically, compared to the length necessary for exact reso-
nance, where resonance is Zero.”'

1 ARRL ANTENNA HANDBOOK 20TH ED PAGE 2-1
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Always measure the length of the an- Figure 4: 20m dipole ant plot (portable-antennas.com)
tenna wire a little longer than needed to o meter tineapipote antenne

Polarization patterns

allow for “tuning to resonance”; hence  ouerrsse®

Antenna plane: 0° - 180° Erequency: 14.175 MHz

Scaling: ARRL — Vert. polarization

the saying measure twice and cut once.  evton: 500
We view an antenna plot with the hori-
zontal polarization in red, and the verti-
cal polarization in blue; this gives you
the visual representation of the antenna
performance over a specific height above
ground. As you can see, this is why a
dipole is so popular among amateur ra-
dio operators worldwide. The downside of
a dipole is the need for a vertical support at the feed point, and for the ends of the
antenna. I have had to throw paracord over two trees and have the feed point sup-

—— Horiz. polarization

=== Summed vert+horiz

portable-antennas.com

ported by another branch to hang the antenna into its horizontal plane, which is not
always easy to do for portable operations.

What is a Balun, UnUn and what are they for?

A Balun or UnUn is simply a transformer placed in- rgye 510G 1:1 UNUN - photo KD5SMF
line with the feed-point of an antenna. Balanced-to-
unbalanced, and unbalanced-to-balanced. An exam-
ple of this is the GbHRV, and an End-Fed Half-Wave
antenna. “The G5RV is a balanced antenna fed with a
balanced 450 ohm line that terminates in a SO-239
connector. When feeding this antenna with an unbal-
anced line, such as coaxial cable, it is a good idea to
use a 1:1 choke BALUN at the coax to feed point con-
nection. The balun will reduce or eliminate parallel
currents on the outside of the coax shield. This will
prevent or reduce RFI, RF feedback, RF burns, and
other effects of excessive RF in the station.”

An End-Fed antenna has advantages over a dipole

antenna. First the feed point of the antenna is near

the ground, and the antenna wire needs support only

at its end, or in the center. Second, the end fed antenna can be made to suit the
needs of the operator in the field. Inverted V, or L, and it is easy to set up.

A typical end fed antenna uses a 49:1 unun; however, you can also use 4:1, or a 9:1
UnUn:

2 MFJ-1778 G5RV Multi-band antenna user guide



The W5IAS Transmitter for March 2026 Y%e

>

These are known as transmission line transformers, which are wound by form-
ing bi-filar turns, multi-filar turns, coaxial cable, or strip-line cable—two strips
of flat conductor with a dielectric material between the strips on a core having
high permeability.

4:1, i.e. 1:4 (Zout=200 ohms) are used for off-center fed (OCF) antennas, Zepps,
and 43 ft multi-band verticals, and wire antennas which are random length
and non-resonant.

9:1, i.e. 1:9 (450 ohms) are used for random lengths of non-resonant antenna
types.
At low frequencies, like all transformers, they require adequate primary induc-

tance at the lowest frequency.

Transmission line transformers exhibit a very wide bandwidth (1-54 MHz), high
power capability, and high efficiency.

[ have used a 4:1 unun, Figure 6, to make several antennas gy 6: 106 4:7 Unun

from Walt Hudson, K40GO’s book, Salty Walt's Portable
Antenna Sketchbook. The first being the Rybakov Vertical
antenna on 20 meters.

The 4:1 is also an excellent performer as a Delta Loop an-
tenna for 40 m, and it is multi-band by using a manual or
automatic tuner at the transceiver.

The 9:1 Unun, Figure 7, I have used to make a Sky Wire
Loop antenna for 40 meters, and using a manual or auto-

matic antenna tuner it helps give very good multi-band performance. Note also that
in Walt Hudson’s book, he uses the 9:1 to make several antenna types including end-
fed random wire antennas. Coastal Waves & Wires has a short YouTube video about

Baluns & Ununs and understanding their role in building
antennas, which you can see by following this link:

e hitps://www.youtube.com/watch?v=utgfXWC6SH8

The 49:1 unun is the most commonly used for End-Fed
Half-Wave Antennas. After researching the cost of a com-
mercially manufactured unit, I decided to make my own.
After all that's what Hams do, experiment and build their
own antennas and equipment. I chose to use a Fairite
T140-43 toroid because of its size and also I don’'t use a lin-
ear amplifier. My stations maximum output is 100 watts, so
I built mine with a 100 Picofarad 1 kV capacitor. I chose to
use DX-10 antenna wire from the DX Commander, which I

Figure 7: LDG 9:1 Unun


https://www.youtube.com/watch?v=utgfXWC6SH8
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bought through DX Engineering. Each spool is 384-feet and costs $81.99. This an-
tenna wire is flexible even in extreme-cold temperatures (-40°F), and as never become
cold-worked, kinked, or subject to breakage. During testing, Callum McCormick, CEO
of DX Commander purposefully ran 2 kW of RF power through his antenna system
without a failure.

The weakest part of my end-fed antenna system has been my
fiberglass push-up poles. I use the DX Commander classic 10-me-
ter pole, which requires guy-rope. They sometimes slip down dur-
ing the summer months due to expansion, and I have had them
blown over during a strong wind or thunderstorm. These poles
are strong however, but they can be broken if one is not careful.

Testing an Unun

How do you test a transformer to check its performance? You
place two or three 1 kQ resistors in series from the antenna con-
nection to the ground connection, and then use your antenna an-
alyzer to sweep the band of interest for SWR. I have included a link to a video by An-
drew, W2AEU, in which he builds the ARRL EFHW Kit by HF Kits:

*  hitps://www.youtube.com/watch?v=7XUWOSy CVE

Performance of the EFHW is well known. Let’s look at some EFHW antenna plots to
see its radiation pattern:

This is an Inverted L, and as you can see€ it is fgye s: inverfed-L radiation patten
bidirectional. The advantage is that you can ad-

just how you want the radiation pattern to go

North/South or East/West. This can be rotated

by changing the horizontal wire’s orientation.

Note that this Inverted-L is considered a verti-

cal antenna, and it does require counterpoise

wires. On my own EFHW antenna I use a single

counterpoise wire that connects at the transformer and is two meters in length. I ter-
minate it into a copper tubing left over from another antenna project to serve as a
ground.

With the radiation pattern removed, Figure 9, Figure 9: Inverted-L radiation pattern removed
you can see a better view of the antenna orien-
tation, and yet the grid gives you the radiation
pattern around the antenna. What I like about
an EFHW antenna is that its versatile and can
be used just about anywhere. Many Hams use


https://www.youtube.com/watch?v=7XUWOSy_CVE
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one in their kit for QRP operations and POTA. It is also a multi-band antenna that is
a strong performer.

Figure 8 and Figure 9 are from the MMANA antenna modeling software.

For more information about antenna modeling, I have included a link below to the DX
Commander Introduction to Antenna Modeling. It is a video podcast and is 46 min-
utes long. However, he gives a more thorough instruction on antenna modeling than
what I can do in this article.

*  hitps://www.youtube.com/watch?v=dgBcYybkwWs

Antenna modeling is an important tool for any Amateur Radio operator to use, and I
have often just played with the software designing antennas without building the de-
signs I have produced. This is how one learns by doing and not just by reading in a
book. EZNEC software is also a powerful tool. However, unless you use it frequently
enough, one can get frustrated with it. Modeling an antenna takes a little time and
effort producing the benefits that one’s learning is enhanced greatly by doing so. So
far we have talked about Dipoles and End-Fed antennas. Next month, I will discuss
vertical antennas, and directional antennas and their advantages over other anten-
nas.

Until then, 73’s Mark, KD5SMF.

Club Badges
—Jeffrey, KJ7JTU

Our new club badge is more durable and looks
like the one shown here, except with your name
and callsign. To get one, contact Jeffrey,
KJ7JTU, by completing and submitting the
form on our website that you can reach via this
URL:

* hitps://wbias.com/member/tarc-badge-request/

Newsletter Submissions

Do you have something you would like to share with other members of our club?
Send your contributions, text and pictures, via email to the editor of the newsletter at
this address Editor@W5ias.com.

Deadline for submissions is the 25" of each month.

There are no word limits. Use as many words as you need to tell your story. If you
have much to say, think about writing your story in installments. Use pictures to save


mailto:Editor@W5ias.com
https://w5ias.com/member/tarc-badge-request/
https://www.youtube.com/watch?v=dgBcYy6kwWs
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words; send pictures at full resolution. Busy pictures the size of postage stamps don’'t
work.

Don’t be shy. The editor’s job is to make you look good in print.

Quallified Charitable Distributions
—via Mark, WASMA

Here is some information on a different Q-code... QCD, Qualified Charitable Distribu-
tion. Check it out!

Understanding Qualified Charitable Distributions (QCDs)...

A Smart Way for IRA Owners to Support Charities and Reduce Taxes is to make a
Qualified Charitable Distribution (QCD), a tax-savvy strategy that allows individuals
aged 70% or older to transfer funds directly from their Individual Retirement Account
(IRA) to a qualified charity. QCDs offer significant tax advantages, making them a
popular choice for retirees who want to support their favorite causes while managing
their tax liability.

How do QCDs work?...

With a QCD, funds are sent directly from your IRA to an eligible charitable organiza-
tion, bypassing your taxable income. The distribution amount can count toward your
Required Minimum Distribution (RMD) for the year, helping you meet IRS withdrawal
requirements without increasing your adjusted gross income (AGI), and therefore
your tax liability.

Who can make a quadlified charitable distribution?...

» You must be at least 70% years old at the time of the distribution.

» The QCD must come from a traditional IRA, not a 401(k) or similar employer
plan.

» The distribution must go directly to a qualified public charity, not a donor-ad-
vised fund or private foundation.

Benefits of making a qcd...

» Tax Savings: QCDs are excluded from your taxable income, which can help
lower your overall tax bill and potentially keep you in a lower income bracket.

» RMD Fulfillment: The amount donated via QCD can count toward your annual
RMD, helping you avoid penalties for missed withdrawals.
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» Charitable Effect: QCDs provide immediate support to qualified charities, al-
lowing you to see the benefits of your philanthropy in action.

» Medicare and Social Security: Lowering your taxable income may reduce the
negative effect of income-based surcharges on Medicare premiums and the tax-
ation of Social Security benefits.

Key rules and limits...

» The maximum annual QCD allowed is $108,000 per individual for 2025 and is
adjusted annually for inflation.

» You must arrange for the IRA custodian to send the funds directly to the char-
ity; distributions made to you first and then donated do not qualify.

» You cannot claim a charitable deduction for a QCD, since it is not included in
your taxable income.

How to make a qualified charitable distribution...

1. Contact your IRA custodian or financial advisor to initiate the QCD process.

2. Specify the amount and the charity to which you wish to direct the distribu-
tion.

3. Ensure the charity provides a receipt for your records, as the IRS may request
verification.

4. Report the QCD on your tax return as a non-taxable IRA distribution: Consult
your tax advisor for details.

Is a qcd right for you?...

If you are required to take RMDs and want to support charitable organizations, a
QCD might be a smart and effective way to achieve your goals. Always consult with a
financial or tax advisor to ensure that a QCD aligns with your overall financial plan
and meets all IRS requirements.

QCD conclusion...

Qualified Charitable Distributions are a win-win for retirees and charities alike. By
donating directly from your IRA, you can support the causes you care about, fulfill
your RMD obligations, and potentially reduce your tax burden. Take advantage of
this valuable opportunity to make a difference in your community and your financial
future.
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Contributions can be tax-free since the Tulsa Amateur Radio Club is a non-profit or-
ganization.

Repeater Maintenance Sinking Fund

Our Treasurer, Jerry KESPMK, says the sinking fund for repeater maintenance is
growing and now with the death of Bob, W5RAB, we're taking over maintenance on
several more repeaters, so we would really appreciate any contributions from club
members and others as well. Contributions can be tax-free since TARC is a non-profit
503(c) organization.

We can't let this fall through the crack and risk repeater failure.
Scan the QR code or click on the link to donate, and thank you.
https://www.gofundme.com/f/ensure-tarcs-lifesaving-services-continue

Another way to donate to the club is with Qualified Charitable Distribu-
tions, described above. Check it out!



https://www.gofundme.com/f/ensure-tarcs-lifesaving-services-continue
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Club -serving Members

Position Name Duration
‘Mark Adams 31 Dec 2026 :

éPuinc Service Liaison Officer 31 Dec 2028

Trustee .Gregg Wonderly . 31 Dec 2028

‘Quartermaster ‘Paul Young

EVolun’reer Examiner Coordinator éDovid Kennedy

Trailer Team Leader :Cody Guilliaume

UNLIMITED

Trailer Team Members

~APPOINTED
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Treasurer’s Cash Report

—Jerry, KESPMK

TARC tax return filed 2/12/26

TARC
Treasurer's Report
2/28/2026 CurrentYr
Fund Current Mo Year to To Date Prior Yr
General Hamfest Sinking Fund Total Date Budget Total
Cash balance beg of period 5,557.88 1,073.58 7,151.81 13,783.27 13,802.52 13,977 13,976.92
Receipts
Dues 120.00 - 60.00 180.00 280.00 390 5,820.00
Sale of radio equipment - - - - - 685.72
Green Country Hamfest -

Raffle - - - - - 961.00
Centennial dinner - - 55.00
Contribution - N - - - 167 1,152.40
Interest - Jerome Weikel: 3.21 3.21 6.96 7 40.75

- QSL Cards
Miscellaneous 6.00 - 6.00 6.00 3.00
Total deposits 126.00 - 63.21 189.21 292.96 564 8,717.87
Disbursements
Green Country Hamfest

3 tables & 1 electric drop - - - - - 55 55.00

Radio Equipment - - - - - 1,538.34

Door prizes - - - - - 100.00
Centennial expenditures - - - - - 4,302.83
Insurance - - - - - 619.51
PayPal fees 6.54 - - 6.54 10.01 18 151.03
HF University - - - - - -
Field day - - - - - 658.50
Ice cream social - - - - - 162.66
Domain & Website 44.55 K - 44.55 89.10 89 673.65
Mail Box _"'|Jerome Weikel: - - - 180.00

5 Generator 1095.16
Miscellaneous - Propane conv kit 319.13 - - 74.98 154.45
Christmas - Propane tank - - - 296.30
Maker Faire - | splitter with gauge 16.87 - - - -
Trailer & related 1431.16; | Total 1,431.16 - 1,431.16 143116 -
Total expenditures 1,482.25 - - 1,482.25 1,605.25 162 8,892.27
Transfers into fund 1,750.00 - 100.00 1,850.00
Transfers out of fund (1,750.00): - (100.00) (1,850.00)
Cash balance end of period 4,201.63 1,073.58 7,215.02 12,490.23 12,490.23 14,379 13,802.52
Summary by Account
Checking 1,207.29 - 100.00 1,307.29
Savings 2,976.13 1,073.58 7,115.02 11,164.73
PayPal 18.21 - 18.21
Total 4,201.63 1,073.58 7,215.02 12,490.23
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Track Your Ham Radio Skills
—via Mark WASMA
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Glossary

ARES......... Amateur Radio Emergency Service.
ARRL.......... Amateur Radio Relay League.
BMS........... Battery Management System:

A battery safety system that does load balancing of the charge and dis-
charge cycles and monitors the temperature, health and safety of the in-
dividual cells that comprise the battery, incorporating short-circuit and
reverse polarity protection.

CD....cocuenenen Compact Disc.

CQ..coevennnnn. Seek-You—telegraphers abbreviation requesting contact from anyone
hearing.

CW....cooeeeee. Continuous Wave, synonymous with the practice of Morse code When

you transmit Morse code using CW, you are sending bursts of unmodu-
lated radio frequency energy that the receivers detect by offsetting the re-
ceive-frequency by a few hundred Hertz All of which is done automati-
cally most of the time.

DMR........... Digital Mobile Radio.

DVM........... Digital Volt Meter.

1), G Ham jargon for long distance, also a brand of gasoline for obvious reason
farther on a gallon.

Elmer......... Ham radio jargon for a mentor, someone willing to help others thrive in
the hobby.

EZNEC....... Easy Numerical Electromagnetics Code.

FCC............ Federal Communications Commission.

FEMA......... Federal Emergency Management Agency.

HF.............. High Frequency—3 to 30 MHz.

HT.............. Handheld Transceiver.

kerchunk....A technical term peculiar to the operation of repeater systems An ono-
matopoeia expressive of the sound heard when you briefly press the PTT
of a transceiver to engage the repeater to hear if it is possible to open it
for communication Don’'t do this; push-to-talk, announce your callsign
then ask for a signal check.

LID............. Licensed IDiot: A rude or unobservant operator Those who don’'t learn
from their mistakes We learn by doing, and if we're not making mistakes,
we're not doing anything The trick is to avoid making the same mistake
too many times Click on the number of this footnote to return to the text
and continue reading.

MMANA...... http://gal-ana.de/basicmm/en/

NCO........... Net Control Operator.
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OKMRC...... OKlahoma Medical Reserve Corps.

PDF............ Portable Document Format

POTA.......... Parks On The Air.

PTT............ Push To Talk.

QRM........... On-frequency interference Telegrapher’s Q-code abbreviation.

QRP............ Low power 5W and below Telegraphers Q-code that says lower your
power.

QSO........... Completed contact with another operator Telegrapher’s Q-code for I can
communicate with.

QST............ Telegrapher’s Q-Code shorthand for “Calling All Stations”.

QSY............ Change frequency. Telegrapher’s Q-code requesting a change in operating
frequency.

ROM........... Read Only Memory.

SOTA.......... Summits On The Air.

SSB............ Single SideBand modulation.

SWR........... Standing Wave Ratio The ratio of transmitted energy to energy reflected

back to the transmitter by a mismatched impedance Voltages generated
by high SWR can destroy the power transistors of a transceiver High
SWR also means that the antenna radiates less energy.

TARC.......... Tulsa Amateur Radio Club.

TBD............ To Be Determined.

TRO............ Tulsa Repeater Organization.

TU....ccennne. University of Tulsa.

UHF........... Ultra High Frequency—300 MHz to 3 GHz.
URL............ Universal Resource Locator.

VHF............ Very High Frequency—30 to 300 MHz.
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1 LID—Licensed IDiot: A rude or unobservant operator. Those who don’t learn from their
mistakes. We learn by doing, and if we're not making mistakes, we're not doing anything. The
trick is to avoid making the same mistake too many times. Click on the number of this footnote

to return to the text and continue reading.
PDF—Portable Document Format

URL—Universal Resource Locator.

Q@ST—Telegrapher’s Q-Code shorthand for “Calling All Stations”.
FCC—Federal Communications Commission.

HT—Handheld Transceiver.

PTT—Push To Talk

0 N O O~ W N

kkerchunk—A technical term peculiar to the operation of repeater systems. An onomatopoeia
expressive of the sound heard when the PTT of a transceiver is briefly pushed to engage the
repeater to hear if it is possible to open it for communication. Don’t do this; push-to-talk,
announce your callsign then ask for s signal check.

9 OKMRC—OKIlahoma Medical Reserve Corps.

10 FEMA—Federal Emergency Management Agency.

11 QRM—On-frequency interference. Telegrapher’'s Q-code abbreviation.
12 NCO—Net Control Operator.

13 TBD—To Be Determined.

14 POTA—Parks On The Air.

15 SOTA—Summits On The Air.

16 CQ—Seek-You, telegraphers abbreviation requesting contact from anyone hearing.
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INTERESTED IN BECOMING AN ARES VOLUNTEER?
AMATEUR RADIO EMERGENCY SERVICE
TULSA COUNTY

New Member: Getting Started Checklist

ARES Sign-Up

[ Go to https://www.wb5ias.com

[0 On the home page, click the **ARES OK** link

U From the dropdown menu, click **Sign Up** (Tulsa County ARES Sign-Up Form)
U Complete the sign-up form as thoroughly as possible

O Click **Submit** to send your application

L] Check your email for an acknowledgment confirming receipt

L1 Respond to any follow-up requests for missing information

O Once accepted, verify you are added to the Tulsa County ARES Volunteer Database

Getting Started on the Website

L] Return to the website header and click **ARES OK**

L] Review the **ARES Officers** list

] Review the **ARRL and ARES information** on the page

[l Under *For More Information About ARES Oklahoma*, review links to ARESOK.org
L1 Note the listed contact information for questions

Download & Print Required Documents

L1 Download - ARES Tulsa County Position Taskbook V3.2 (PDF)**
[l Download - ARES Tulsa County PTB Info V2 (keep in your Taskbook)
[ Download - ARES Tulsa County Deployment Checklist V3 (keep in your Taskbook)

L] More info, - ARES Tulsa County ARRL EMCOMM V1 (keep in your Taskbook)
ARRL Emergency Communication (EmComm) Training Materials

Begin Taskbook Progress
01 Start working on **Level 1** tasks in your Position Task Book (PTB)

U Track completion of each required task
[ Upon completing Level 1, contact **Paul WB5ANX** for sign-off
Questions??? Send an e mail to ares@w5ias.com

Tulsa County ARES, Getting Started Checklist Feb 2026



https://www.arrl.org/emergency-communications-training

mailto:ares@w5ias.com
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1  Motivation

A NanoVNA is an inexpensive, versatile piece of test equipment, a Vector Network
Analyzer in a very small package that one can carry in a shirt pocket. In this docu-
ment we explain how to choose, initialize, and conduct basic antenna analysis most
commonly used by amateur radio operators.

2 Equipment Purchase

2.1 NanoVNA-H

There are many vendors of NanoVNAs, most of them of questionable quality. Lowest
price isn’t the best price. Basic specification is a device that has the capability of
adding a removable memory card. Here are two reputable sources of NanoVNAs:

e hittps://www2.randl.com/index.php?main page=product info&products id=75127

e https://www.amazon.com/AURSINC-NanoVNA-H-Vector-Network-Analyzer/dp/B077Z5VY7B6

Judging by the nameplate data, the devices from the two sources listed above ap-
pear to be from the same supplier. Good news is that the one from Amazon is lower
cost.

228-Inch Touchscreen

lot design, supports direct data recording
B for easy data storage and sharing

Type-C USB Multi-functional Switchl
Interface (Left/Select/Right)
Power |

|
|
|
I'_"

‘ SMA
| Interface

2.2 Micro SD Memory Card

Get a Micro SD memory card, for storage of calibration data for later
recall, eliminating the need to recalibrate the NanoVNA before every
use. Don’'t bother buying a card that is any bigger than 32 Gb ca-
pacity because the NanoVNA cannot address memory locations
higher than 32 Gb.

*  https://www.amazon.com/SanDisk-Ultra%C2%AE-microSDHC-120MB-
Class/dp/BO8L5SHMJVW?th=1

2.3 SMA 1o BNC or SO-239 Adapters

The NanoVNA has female SMA connectors for the RF signal ports, which is inconve -
nient for Ham radio operators who mostly use PL-259 connectors, whereas low
power enthusiasts use BNC connectors. Depending on the equipment you prefer,



https://www.amazon.com/SanDisk-Ultra%C2%AE-microSDHC-120MB-Class/dp/B08L5HMJVW?th=1

https://www.amazon.com/SanDisk-Ultra%C2%AE-microSDHC-120MB-Class/dp/B08L5HMJVW?th=1

https://www.amazon.com/SanDisk-Ultra%C2%AE-microSDHC-120MB-Class/dp/B08L5HMJVW?th=1

https://www.amazon.com/AURSINC-NanoVNA-H-Vector-Network-Analyzer/dp/B07Z5VY7B6

https://www2.randl.com/index.php?main_page=product_info&products_id=75127
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you will find it convenient to purchase SMA to BNC or SO-239 adapters. So, these
links refer to some inexpensive examples.
*  SMA male to SO-239 adapters:
https://www.amazon.com/DHT-Electronics-coaxial-adapter-female/dp/BO0CVQOOA|
* SMA male to BNC female adapters:

https://www.amazon.com/DHT-Electronics-coaxial-adapter-goldplated/dp/BOOCVAL 14A

3 NanoVNA Preparation for Use

3.1 Charging the Internal Battery

After unpacking the NanoVNA from its retail packaging, connect the USB-C cable
and charge the internal battery by plugging the USB-A connector into a power sup-
ply or a computer USB port, as shown in Figure 1.

Figure 1: Charging the internal battery Figure 2: Installing the SD-Card

3.2 Installing the MicroSD-Card

Install the MicroSD-Card, as shown in Figure 2 Use a small flat-bladed screwdriver
to gently push the edge of the card until it clicks in-place.

3.3 Power-on the NanoVNA

With the NanoVNA oriented with the jog-wheel top-right, apply power by sliding the
on-off switch to the right. After power-on test, the display will look something like
that shown in Figure 3.



https://www.amazon.com/DHT-Electronics-coaxial-adapter-goldplated/dp/B00CVQL14A

https://www.amazon.com/DHT-Electronics-coaxial-adapter-female/dp/B00CVQOOAI
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& rkeR
STIMULLS
CALIBAATE
RECALL
MERSLRE
S0 CARD
CONFIG

3.4 Calibrate for the 10-m Band

This process is the same for any calibration. We use the 10 m band as an example
because that’'s where most newly licensed Hams will be operating, and most new
Hams will want to know how to measure SWR.

Using the guitar-pick attached to the lanyard as a stylus, touch the center of the
screen to reveal the function menu as shown in Figure 4.

Figure 5 I?esef the NanoVINA
CALIBRATE

3.4.1 Reset the NanoVNA

Touch CALIBRATE to display its menu
then touch RESET, as shown in Figure 5,
to reset the NanoVNA to its factory set- ——
tings. iy 300z

FOWER AUTO

Now touch BACK to return to the next

higher level menu. [ APPLY

0 ENHANCED
RESPOMSE
3.4.2 Setting the Frequency Sweep

Now touch STIMULUS to open the fre-
quency-adjustment menu, as shown in Figure 6. Touch START then touch 2 then 8
as shown in Figure 7, then M to set the value to 28 MHz and accept the change.

Fi ure 6 Freq ncy odjusfmenf menu Figure 7: Start of frequency sweep
H : iz LI

8 9 G
o 6 M
2 3 k

«

STOP
CENTER

Ll FRER
FREQ STEF
9tHz

JOG STEF
AUTO

O = =& =~

SWEEF POINT=
1681

START 28
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Now touch the center of the screen to open the menu. Note that the START fre-
quency at bottom left edge of the screen
reports 28.000 000 MHz, as shown in
Figure 9.

Next touch STOP then touch 2 then 9
then ¢ then 7, as shown in Figure 10,
then M to accept the change.

The NanoVNA is now set to sweep
across the 10 m band from 28.0 MHz to
29.7 MHz. See the START and STOP fre-
quencies shown on the status line at the
bottom of the screen, as shown in Fig-

ure 8 to the right here. = ma-mmmmm:nammm:mmmmm:aﬁ

Figure 10: Stop frequency of sweep
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3.4.3 Disable Unneeded Traces

Touch the center of the screen to open the menu, as shown in Figure 4 above.

Open the DISPLAY menu by touching it, as shown in Figure 11, then open the
TRACE menu by touching it, as shown in Figure 12.

Figure 11: DISPLAY menu opened Figure 12: TRACE menu opened
B 52 TTLCIGHAG T sl 2580, 8,32044 LGHAG | ———

TRACE 1

TRACE 2
CHAMMEL
s21 CTHRU?

STORE TRACE

STORT 2 (00 D00 = BLE LOO0H= L0 e 2 T0F 2o sog 000 (H= STOET 2 OO0 00 FiH= B dni0E= 1iie  ZT0F
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Successively touch TRACE1, TRACE2, and TRACE3 until they are deselected, leaving

TRACE]1 checked as shown in Figure 13. Then touch BACK, and BACK again to go up
to the top-level menu.

13: TRACEQ ON others OFF re 14: Trace measuring SWR
5 o 5 a

RESISTAMCE
REACTAMCE

STORE TRACE

3.4.4 Select SWR display mode

Open the menu by touching the center of the display. Touch BACK. Touch DISPLAY.
Touch FORMAT S11. Touch SWR, as shown inFigure 14 above.

Successively touch BACK until the main menu displays as in Figure 4 above.

3.4.5 Calibrate for the 10 m Band

Now touch CALIBRATE to reveal the next menu down, as shown in Figure 15.

Next, touch the CALIBRATE button to reveal the next lower-level menu, as shown in
Figure 16.

Fiure

Calibration functions menu
= o

17 B, 4204°
I M1 20l 7rEal

FOWER AUTD SHORT

[ LOAD
CAL: 101F
28mMH

= TS0LM
29, FMHz

THRU

DOME

EMHAMCED

DOME IM RAK

On PORT1 (S11), top left, install the OPEN calibration standard. Figure 17 illus-
trates which standard is which.
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Figure 17: Calibration standards

M ’4 A DOME T4 FAM

Select OPEN from the menu. Calibration completes for the OPEN standard, leaving
the screen as shown in Figure 18.

Now replace the OPEN standard with the SHORT calibration standard.

Touch the SHORT menu option. Calibration completes for the SHORT standard, leav-
ing the screen as shown in Figure 19.

Now replace the SHORT standard with the LOAD calibration standard.
Touch the LOAD menu option. Calibration completes for the LOAD standard, leaving

the screen as shown in Figure 20.

Figure 19: SHORT calibration completed

A, 15.693

M1 29076

DOME IM RAK

Now touch DONE to complete the calibration process, as shown in Figure 21.

Touch BACK to move up one menu level, then touch BACK to move up to the top-level
menu, as shown in Figure 22.

Remove the LOAD standard from PORT1 (S11).
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_Figure 27 Calibration complete for 10m band

gure 22: Calibrated and at fop-level menu
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3.4.6 Save the 10 m Band Calibration to the SD-Card

Now save the 10 m calibration to the SD-Card for future recall. From the top-level
menu, touch SD CARD then touch SAVE CALIBRATION, as shown in Figure 23.

Now touch SAVE CALIBRATION to display the file-naming keyboard as shown in Fig-
ure 24.

Fi ure 23 I?eod fo sove calibration to SD-Card o _____Figure 24: File-naming keyboard

T
T =
[k ------I SCREEMEHOT 1 E E
------I CAL TrATION WE
H & O
g A

| =

o e
T e
o

[ 2t tnn nil FH= Bl {000 it STOE 20 Fii (00 AH=

g S

Successively touch the keyboard to spell filename at the bottom of the screen that
you will save to the SD-Card, spell: 10M-BAND, as shown in Figure 25.

Now touch the Enter key < to save the calibration, as shown in Figure 26.

----I SAVE 51F
IR e
123a55?59 il | 2 || e nes 0 G
W EFRITY U D [ | e 0P
A& DFGHJEIL_ ASDFGHJIEL .-
- 1Z2|BIC|Y B/NIWH & d -2/ HCYEBHNHKeEJ

el 1HM-BAND . 1AM-BAMO





W5AWS NanoVNA Guide to Basic Operation %4

3.5 Recalling a Saved Cadlibration

Touch the center of the screen to open the main menu, as shown in Figure 27.

Touch RECALL then LOAD FROM SD CARD to reveal the SD-Card table of contents, as
shown in Figure 28.

Figure 28: SD-Card table of contents

Figure 27: Main menu affer power-on
GHAE 1 | 18M-BAND. CAL

STIMULUS
CALIBRATE
RECALL
MERSLRE
50 CARD
CONFIG

— g | OEL | < -101- > H

Now touch the 10M-BAND.CAL item in the
table of contents to load the saved cali-
bration, as shown in Figure 29.

Flgure 29 Savecl 10m band configuration Iooded
S11 5 a ‘95 y

Bl 29.7E8 BUEE MH

4  Practical Examples

For this section, load the saved calibra-
tion as described in paragraph 3.5 Re- §}
calling a Saved Calibration.

4.1 Demonstration Environment

To demonstrate how to use the NanoVNA,
we have a Hustler RM-10 resonator mounted on a Hustler
MO-4 antenna mast, which is attached to a Hustler MBM
magnetic mount that is magnetically attached to the cen-
ter of a 21% X 15% bake-tray from Target.

¢ Hustler RM-10 Standard 10 Meter Resonator:

https://www.amazon.com/Hustler-RM 10-Standard-Meter-
Resonator/dp/BOODHHVTUS

|
¢ Hustler MO-4 Mobile Antenna Mast: ﬂ

https://www.amazon.com/MO-4-Antenna-designed-Hustler-
Resonators/dp/BOODHHVSAY 5

¢ Hustler MBM Antenna Magnet Mount:

https://www.amazon.com/Hustler-Radio-Antenna-Magnet-
HUSTLER/dp/BO18RQKBAS

¢ Steel Cookie Sheet:

https://www.target.com/p/wilton-15-34-x21-34-mega-
cookie-sheet/-/A-50918706




https://www.target.com/p/wilton-15-34-x21-34-mega-cookie-sheet/-/A-50918706

https://www.target.com/p/wilton-15-34-x21-34-mega-cookie-sheet/-/A-50918706

https://www.target.com/p/wilton-15-34-x21-34-mega-cookie-sheet/-/A-50918706

https://www.amazon.com/Hustler-Radio-Antenna-Magnet-HUSTLER/dp/B018RQKB4S

https://www.amazon.com/Hustler-Radio-Antenna-Magnet-HUSTLER/dp/B018RQKB4S

https://www.amazon.com/Hustler-Radio-Antenna-Magnet-HUSTLER/dp/B018RQKB4S

https://www.amazon.com/MO-4-Antenna-designed-Hustler-Resonators/dp/B00DHHVSAY

https://www.amazon.com/MO-4-Antenna-designed-Hustler-Resonators/dp/B00DHHVSAY

https://www.amazon.com/MO-4-Antenna-designed-Hustler-Resonators/dp/B00DHHVSAY

https://www.amazon.com/Hustler-RM10-Standard-Meter-Resonator/dp/B00DHHVTUS

https://www.amazon.com/Hustler-RM10-Standard-Meter-Resonator/dp/B00DHHVTUS

https://www.amazon.com/Hustler-RM10-Standard-Meter-Resonator/dp/B00DHHVTUS
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4.2 Digital Weak Signal Communication

Weak signal communication provides and easy way to demonstrate use of a
NanoVNA. In addition, it offers a reliable means of communication that is especially
useful for operators new to the amateur radio hobby who can use relatively inexpen-
sive low-power transceivers.

FT8 is a very popular keyboard-to-keyboard digital mode that is very effective over
long distances in poor conditions. However, it doesn’t give much opportunity for ex-
change of information.

We glance at FT8 then turn our attention to JS8Call that is built on the strengths
of FT8 while providing much more functionality that is especially useful in emer-
gency situations and when band conditions are poor.

42.1 F18

“FT8 is a popular form of digital weak signal communication used primarily by am-
ateur radio operators to communicate on amateur radio bands with a majority of
traffic occurring on the HF amateur bands. The mode offers operators the ability to
communicate despite unfavorable conditions such as those seen during low solar
activity, high RF noise, or with low transmitter power. With advances in signal pro-
cessing technology, software can decode FT8 signals with a signal-to-noise ratio as
low as —20 dB in a 2500 Hz bandwidth, which is significantly lower than conven-
tional CW or SSB transmissions.”

e https://en.wikipedia.org/wiki/FT8

4.2.1.1 FT8 Frequencies

« 160m 1.840 MHz « 17m 18.100 MHz
« 80m 3573 MHz « 15m 21.074 MHz
« 60m 5357 MHz e 12m 24.915MHz
e 40m  7.074 MHz « 10m 28.074 MHz
+ 30m 10.136 MHz e 6m 50313 MHz
+ 20m 14.074 MHz e 2m 144174 MHz

4.2.1.2 Tuning for Resonance on 10 m at 28.074 MHz
On the NanoVNA, attach an SO-239 adapter to the PORT1 SMA connector.

Connect the antenna cable to PORT1.
Recall the 10 m band configuration by touching:
i. Center of the screen to reveal the menu, then touch:
ii. RECALL
iii. LOAD FROM SD CARD
iv. 10M-BAND.CAL
Set the marker to track minimum SWR:

i. Touch the center of the screen to reveal the menu, then touch:



https://en.wikipedia.org/wiki/FT8
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ii.

iii.

iv.

V.

Vi.

BACK

MARKER

SEARCH to switch to MINIMUM
TRACKING to check the box

Touch the center of the display to dismiss the menu.

Find out where minimum SWR is within the band:

i.

ii.

iii.

iv.

See what frequency the M1 marker reports in the top right-hand corner of
the screen.

If the frequency is above 28.074 MHz then you must lengthen the Hustler
antenna to lower the resonant frequency.

If the frequency is below 28.074 MHz then you must shorten the Hustler an-
tenna to raise the resonant frequency.

Remember, lengthen to lower: shorten to raise.

Change the STIMULUS to sweep about the desired frequency of resonance, in this
case 28.074 MHz:

i.

ii.

iii.

iv.

V.

Touch the center of the display.

Touch BACK until you return to the top-level menu, then touch:
STIMULUS

CENTER

28,074M

Now lengthen or shorten the Hustler RM-10 until the M1 marker hovers around
28.078 MHz.

i.

ii.

iii.

iv.

Note the status line at the bottom of the
screen that shows the center frequency =&
of 28.074 MHz and a span of 300 kHz, §
which I assume states the bandwidth of ||
the display, implying 150 kHz either side
of the marker.

Note too, the SWR at the marker is
1.540:1. Essentially, the SWR is almost

Return to the MARKER menu and disable tracking.
Set the SPAN on the STIMULUS menu to 300 kHz.

Drag the M1 marker until the frequency reads 28.074, or use the jog-control
adjacent to the on-off switch to move the marker.

Now read the SWR displayed in ) re 31: Anfenna tuned ready for F18 on 1
the top left-hand corner of the S11SWR 256m:" 1,508

screen. For me that is as shown 5
in Figure 31.

m
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flat across the bandwidth of the display, which means you can easily change fre-
quency (QSY) to the JS8Call area of 10 m spectrum without retuning the antenna.

4.2.2 JS8Call

JS8Call is an experiment in combining the robustness of FT8—a weak-signal mode
by K1JT—with a messaging and network protocol layer for weak signal communica-
tion. Jordan Sherer, KN4CRD, designed JS8CAIl as open-source software for con-
necting amateur radio operators who are operating under weak signal conditions; it
offers real-time keyboard-to-keyboard messaging, stored inbox-messaging, message
relay, and automatic station announcements.

4.2.2.1 JS8Call Frequencies

« 160m 1.842 MHz + 15m 21.078 MHz
+ 80m 3578 MHz « 12m 24.922 MHz
* 40m  7.078 MHz + 10m 28.078 MHz
+ 30m 10.130 MHz « 6m 50.318 MHz
« 20m 14.078 MHz « 6m  50.328 MHz Intercontinental DX

* 17m 18.104 MHz

4.2.2.2 Tuning for Resonance on 10 m at 28.078 MHz

There is no need to retune the antenna
since the JS8Call frequency of operation
is within the resonant bandwidth of the
Hustler RM-10.

Anfenno tuned ready for JS8Call on IOm

Use the jog-wheel to move the marker to
28.078 MHz then read the SWR at that =5
point. For me the SWR is 1.556:1, as §
shown in Figure 32. '

4.2.2.3 User Guide to JS8Call

E""-'EE For instructions on using J56.B1F

. JS8Call effectively, see the I EEERFERIIE; . :

JS8Call Operator Guide attachment to this document. If you happen to
O3 be reading this document on paper then scan this QR-Code with your
phone or other computing-device to download the JS8Call Operator Guide'.

5 Conclusion

You now know enough for basic operation of the NanoVNA needed to tune an an-
tenna. This is the most important use for new amateur radio operators. The
NanoVNA is capable of many other test functions that you can discover later on in
your pursuit of the Ham Radio hobby.

1 While active as of 2026, this link is impermanent and will eventually become inactive.
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5.1 Limitations

Beware the 101-data-point limitation of the small display. If you have too wide a
bandwidth, critical data could be invisible between data points; this is why it is im-
portant to reduce the span around the area of interest.

6 Glossary

BNC............ Bayonet Neil-Concelman:—Bayonet refers to the quick-locking, twist-
lock coupling mechanism that lets the connector make secure attach-
ment or detachment with just a quarter-turn. Neil-Concelman honors
the two engineers who co-designed the original connector: Paul Neil of
Amphenol and Earl Concelman of Bell Labs. [Lumo+ Al]

EARS.......... Edmond Amateur Radio Society

HF.............. High Frequency, 3 to 30 MHz.

Hz.............. Cycles per second.

MHz............ Mega Hertz, million-Hertz. 1,000,000 Hz.

Nano........... A metric prefix denoting one-billionth (1079) of a unit. The prefix comes
from the Greek word v@vog (“dwarf”), reflecting its very small scale.
[Lumo+ Al]

PL-259........ UHF connector: PLug #259. https://en.wikipedia.org/wiki/UHF _connector.

QSY............ Telegraphers abbreviation requesting a change in operating frequency.

RF.............. Radio Frequency.

SD-Card.....Secure Digital Card:—Is a compact, non-volatile flash memory card
used for storing data in devices such as cameras, smartphones,
tablets, and many embedded systems. The “Secure” part originally re-
ferred to built-in encryption capabilities, though the term now broadly
covers all sizes and speed classes of the format. [Lumo+ Al]

SMA........... SubMiniature A:—The SMA connector is a small, threaded RF coaxial
connector widely used for microwave frequencies. Its name comes from
“SubMiniature A,” reflecting its compact size compared to earlier con-
nectors such as the BNC. [Lumo+ Al]

SWR........... Standing Wave Ratio:—The ratio of RF energy reflected back down the
transmission line to the transmitter from the mismatched impedance
of the load.

S0-239....... UHF connector: SOcket #239. https://en.wikipedia.org/wiki/UHF connector.
USB............ Universal Serial Bus.
USB-A-C..... USB connectors: https://en.wikipedia.org/wiki/USB_hardware.

VNA............ Vector Network Analyzer:——A test instrument that measures the mag-
nitude and phase of a signal’s reflection and transmission characteris-
tics across a range of frequencies. It's commonly used to—Evaluate
antenna impedance and VSWR: Tune matching networks: Characterize
filters and feed-line losses. [Lumo+ Al]

VSWR......... Voltage Standing Wave Ratio: VSWR quantifies how efficiently RF
power transfers from a transmitter through a feed line to an antenna. It
compares the maximum voltage of a standing wave to its minimum
voltage along the line. A lower VSWR, closer to 1:1, indicates better im-




https://en.wikipedia.org/wiki/USB_hardware

https://en.wikipedia.org/wiki/UHF_connector

https://en.wikipedia.org/wiki/UHF_connector
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pedance matching and less reflected power, while higher values suggest
mismatches that can cause loss or damage to equipment. [Lumo+ Al]

7/ Revision History

e Revision-0: Initial document release.
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1  Motivation

Separated across town by eleven miles, KISMTI and W5AWS wanted a way to com-
municate wirelessly and without recourse to any civil infrastructure like the Inter-
net, public-switched telephone network, or VHF /UHF radio repeaters.

We also wanted a way to communicate asynchronously, which limited us to JS8Call
that has a store-and-forward mode of operation. JS8Call is a software application
that is cross-platform compatible with any popular Operating System. Below JS8-
Call, the hardware transmission layer can be any radio designed for amateur radio
operator use.

Our intention with this document is to combine and reformat the operational parts
of the official user guide with what we learned by doing and getting JS8Call to run
on our computers and communicate with other stations. We removed dead links
and included data stored elsewhere to guard against link-rot.

Objective overall is to make getting started with JS8Call as easy as possible for new
and inexperienced operators.

18:40:26

2025 Dec 12

Offset Age SNR Message(s) Callsigns Age SNR Offset v Name Comment
18:40:12 - (1500) - KN4CRD: @ALLCALL

@ALLCALL

KN4ERD-@ALEEALE-HELLO BRAVE NEW WORLD

Sending (34s) Halt

CAT i S(I)O 1 OIOO 1 2|OO 1 4IOO 1 6|OO

18:40:00 20m =

;324> PO RAI U o0 ) STIENEE S AN (A0 e SN 90 S0 R RO L, 197 M

18:39:30 20m

8.0wpm / 52.0cpm

2 Document Applicability

We validated this document against JS8Call v2.2.1-devel, used by both KJ5MTI and
WS5AWS.

Latest released version is v2.3.1, installation of which should happen after first re-
moving v2.2.1. There shouldn’'t be any material differences in operation of the two
versions that affect the contents of this document.
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3 Background

JS8Call is an experiment in combining the robustness of FT8—a weak-signal mode
by K1JT—with a messaging and network protocol layer for weak signal communica-
tion. Jordan Sherer, KN4CRD, designed JS8CAIl as open source software for con-
necting amateur radio operators who are operating under weak signal conditions; it
offers real-time keyboard-to-keyboard messaging, stored inbox-messaging, message
relay, and automatic station announcements. JS8Call is heavily inspired by WSJT-
X, Fldigi, and FSQCall and would not exist without the hard work and dedication of
the many developers in the amateur radio community.'

4 Project Documents

See below for the project documentation.

¢ Project website: https://js8call.com/.

+ Official repository: https://github.com/js8call/js8call.
¢ Development: https://github.com/JS8Call-improved/JS8Call-improved

¢ Downloads:

» Official—https://github.com/js8call/js8call/releases

» Improved—https://github.com/JS8Call-improved/JS8Call-improved/releases/tag/
release%2F2.4.0

¢ Discussion group: https://groups.io/g/js8call

¢ Official user guide:

https://docs.google.com/document/d/15954wgMUVdAMA7gBgaSWmU-
iDIACOwWdACUWNetN680O9U/edit?tab=t.0

5 Field Operations

We conducted our operations using computer systems running GNU Linux Mint
and Fedora Ultramarine. In this guide, we assume the reader has JS8Call installed
and working,.

5.1  KJ5MTI Station

KJ5MTI has his station computer connected to a QMX+ via a USB serial interface
that transfers audio, CAT commands, and status of the transceiver.

Antenna for the QMX+ is an EFHW under the second story eaves of the house.

5.2  WBHAWS Station

WBHAWS has a QMX+ but couldn’t get it to work reliably despite extensive tests and
adjustments. Eventually, he reverted to using a (tr)JuSDX? connected to a Dell Insp-
iron Chromebook with re-flashed firmware running Fedora Ultramarine Linux.

1 https://docs.google.com/document/d/1595S4waMUVdAMA7gBgaSWmu-
iDIACOwWdACUWNetN680OU/edit?tab=t.0
2  https://dI2Zman.de/ home of the (fHuSDX fransceiver.





https://dl2man.de/


https://docs.google.com/document/d/159S4wqMUVdMA7qBgaSWmU-iDI4C9wd4CuWnetN68O9U/edit?tab=t.0


https://docs.google.com/document/d/159S4wqMUVdMA7qBgaSWmU-iDI4C9wd4CuWnetN68O9U/edit?tab=t.0


https://groups.io/g/js8call


https://github.com/JS8Call-improved/JS8Call-improved/releases/tag/release%2F2.4.0


https://github.com/JS8Call-improved/JS8Call-improved/releases/tag/release%2F2.4.0


https://github.com/js8call/js8call/releases


https://github.com/JS8Call-improved/JS8Call-improved


https://github.com/js8call/js8call


https://js8call.com/


https://docs.google.com/document/d/159S4wqMUVdMA7qBgaSWmU-iDI4C9wd4CuWnetN68O9U/edit?tab=t.0


https://docs.google.com/document/d/159S4wqMUVdMA7qBgaSWmU-iDI4C9wd4CuWnetN68O9U/edit?tab=t.0
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Antenna for the (trJuSDX is a Hustler RM40S resonator mounted on a 22-inch MO4
mobile mast mag-mounted to a 15.5- x 22.5-inch carbon steel baking tray from Tar-
get, connected the (tr)JuSDX through an LDG RU-1:1 Unun.

Audio between the radio and the computer passes through a UGREEN USB 2.0 ex-
ternal stereo sound adapter, part number 30724.

A second USB cable provides connection for CAT commands to the (trJuSDX and
status reporting to the station computer.

6 JS8Call Guide

6.1 Initial Configuration

On first start of the JS8Call software, it will present you with a configuration Wiz-
ard for you to complete some critical information.

6.1.1 Settings

Go to the Settings menu item either by pressing the F2 key
or by selecting menu item File and then the sub-item Set-
tings, as shown in Figure 1.

Figure 1 Opening Settings
|3l Configurations Mode Log Vi

"
|

The Setting pop-up window contains a tabbed array of set- [ENJNEE/EEEE{NIN
tings to optimize JS8Call for your operations, as shown in 1500 Hz
Figure 2.

6.1.1.1 General Tab

Figure 2: Settings, General, Station

Settings A X
General | Radio Audio Reporting Erequencies = Saved Messages = Notifications = Ul
Station Behavior =~ Networking & Autoreply

Station Details

My Callsign: W5AWS
My Maidenhead Grid Locator: EM26AD
Callsign Groups (comma separated): @GROUPL, ...

Do not participate in the @ALLCALL group

Station Messages

CQ Message: CQ CQ CQ =MYGRID4=>
Reply Message: UR =SNR> AT =<MYGRID4> HW CPY?
Station Info (Rig, Antenna, Location, etc): {tr}uSDXﬁDeII-Inspirun-ChmmebookﬁUItramarine-LinuxiHustler—RM-Vert\cal-on-Bake-Tray‘ ‘

Station Status (Weather, Idle Time, Version, etc): |IDLE <MYIDLE> VERSION <MYVERSION>

Cancel 0K
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Figure 3. Settings, General, Behavior

Settings

General | Radie = Audio Reporting @ Frequencies Saved Messages & Notifications = U

Station | Behavior | Networking & Autoreply
Behavior
V| Display distance in miles
Receiver (RX) off at startup
Transmitter (TX) off at startup
Allow Tx frequency changes while transmitting
Allow sending standard messages without callsign
v Immediately transmit CQ, Reply, Info, Saved, and Directed messages from the menu
V| Write log files (ALL.TXT, DIRECTED.TXT, etc) of decoded text
V| Suggest alternative word choices for more efficient message transmission
Reset the Band Activity, Call Activity, and RX history at startup

V| Check for software updates at startup

Aging
Remove callsigns from call activity after: Disabled
Remove messages from band activity after: 2 minutes

Customization
End of Transmission Character Indicator:

Missing Frame Character Indicator: ~ |......

Cancel |

~

Figure 4: Settings, General, Networking & Auforeply

Settings

General Radio Audio Reporting Erequencies = Saved Messages Notifications ul

Station Behavior | Networking & Autoreply
Heartbeat Network
Allow heartbeat transmissions outside of heartbeat sub-channel (500Hz - 1000Hz)
V| Pause heartbeat transmissions while in a QSO (i.e., callsign is selected)

Never acknowledge heartbeats from these callsigns (comma separated):

Autoreply
V| Turn autoreply on at startup
Ask for confirmation before sending autoreply transmissions
Disable message relay (>) when autoreply is enabled
Only autoreply to these callsigns (comma separated):
Never autoreply to these callsigns (comma separated):

Idle timeout - disable autoreply after: 60 minutes of inactivity

Cancel

e

)
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6.1.1.2 Radio Tab

o

Figure 5: Settings, Radio, CAT Control

Settings
General | Radio | Audio Reporting  Frequencies = Saved Messages = Notifications ul
Rig: Kenwood TS-480 * Poll Interval: [11s =
CAT Control | Rig Options
Serial Port: | /dev/serial/by-idfusb-1a86 USB_Serial-if00-port0 -
Parameters
Baud Rate: 38400 >
Data Bits
Default Seven ®! Eight
Stop Bits
Default ® Ong Two
Handshake
® Default None
XOMN/XOFF Hardware
Force Control Lines
DTR: | High * | RTS: |Low -
I 1 Test PIT
Cancel oK
Figure 6: Settings, Radio, Rig Options
. Settings A~
General Radio Audio Reporting Frequencies Saved Messages Notifications ul
Rig: | Kenwood TS-480 * | Poll Interval: [1s |2
CAT Control | Rig Options
PTT Method
VOX DTR
® CAT RIS
Mode
None ® USB Data/Pkt
Transmit Audio Source
Rear/Data ® Front/Mic
Split Operation
@ None Rig Fake It
Advanced
PTT command:
Tx delay: 02 s =
Hold PTT between frames while there are more to be transmitted
- weme Test PIT
Cancel oK

6.1.1.2.1 Serial Port

Note in Figure 5 that the Serial Port path points to the device by-id. Instead of
the randomly assigned next-available serial port, ensuring it is found every time.
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6.1.1.3 Audio Tab

Advantage of using an external USB sound card for the Modulation Soundcard, as
shown in Figure 7, is that doing so explicitly separates the audio stream going to
the rig from the computer system sounds going to the default audio-device, which
prevents transmission on-air of the computer sounds and any Notification sounds
that you allocate to the Notification Soundard under the Notification tab in
Figure 11.

Figure 7: Settings, Audio

. Settings A X
General Radio Audio Reporting Frequencies Saved Messages MNotifications ul
Modulation Soundcard

Input: alsa_input.usb-C-Media_Electronics_Inc._USB_sAudio_Device-00.mono-fallback * | |Mono -
Output: | alsa_output.usb-C-Media_Electronics_Inc._USB_Audio_Device-00.analog-stereo ~ | |Mono -
Notification Soundcard

Output: | alsa_output.platform-cht-bsw-rt5645.HiFi__Speaker__sink -

Save Directory

Location: /home/awds/.var/app/com.js8call.Js8Call/data/)]S8Call/save Select

Remember power settings by band

Transmit Tune -

Cancel | oK |

On your system your Modulation Soundcard and Notification Soundcard likely
will be different to those shown in Figure 7. Just make sure you don’t use the same
one you're using for the radio. It may take several attempts to find the right card in
the list.
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6.1.1.4 Reporting Tab

In the Reporting tab, you can connect to external network services, activate the
Application Programming Interface, and connect to external logging programs.

Figure 8: Settings, Reporting

~

. Settings

General Radio Audio Reporting Frequencies Saved Messages Notifications u

Logging

Operator Callsign (if different than Station Callsign):

Network Services
v| Enable spotting to reporting networks (JSBMET, PSKReporter, etc)
V| Enable spotting @APRSIS messages to the APRS-IS network
APRS Server: rotate.aprs2.net

APRS Server Port: | 14578 -

Mever send spotting reports from these callsigns (comma separated):

AFI

Allow setting station information (Grid, Info, Status, etc) from the APIs

UDP Server Hostname: 127.0.0.1 Enable UDP Server API
UDP Server Port: 2259 z Accept UDP Requests
TCP Server Hostname: |127.0.0.1 Enable TCP Server API
TCP Server Port: 2442 - Accept TCP Requests

TCP Max Connections: |1

N3FJP Logger
Enable sending logged contacts to N3FJP logging software
N3FJP Server: 127.0.0.1

N3F]P Server Port: | 1100 =

N1MM Logger
Enable sending logged contacts to N1MM logging software
NIMM Server: 127.0.0.1

N1MM Server Port: | 2333 -

Cancel 0K
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6.1.1.5 Frequencies Tab

Settings

General = Radio Audio Reporting | Erequencies

Frequency Calibration

Slope:

Frequencies

IARU Region Mode
Al |s8
All |58
Al IS8
All |s8
Al |s8

Frequency Schedule

Automatically switch bands / frequencies at specific times of day

Saved Messages

0.0000 ppm |+ | Intercept:

10 /42

Figure 9: Settings, Frequencies

~ X

Notifications ul

0.00 Hz

- |

Frequency

1.842 000 MHz (160m)
3.578 000 MHz (BOm)
7.078 000 MHz (40m)

10.120 000 MHz (30m)

14.078 000 MHz (20m)

Cancel

6.1.1.6 Saved Messages Tab

Figure 10: Settings, Saved Messages

Settings A X
General Radio  Audio Reporting = Erequencies | Saved Messages Notifications | Ul
Add Delete
TNX 73 GL
WSAWS: @ALLCALL QUERY M5GS
Cancel oK
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6.1.1.7 Nofifications Tab

When enabled, the application directs notifications to the destination specified in
the Notification Soundcard Output area of the Settings Audio tab, as shown
in Figure 7.

It is important to distinguish between the audio stream going to the radio and that
going to the computer-system audio, otherwise you could erroneously transmit
computer-system audio over-the-air, which will make you a pariah to other opera-
tors. That is why the system defaults Enable Notifications of Figure 7 to
uncheck.

On your system your sound-card likely will be different to that shown in Figure 7.
Just make sure you don't use the same one youre using for the radio. It may take
several attempts to find the right card in the list.

Figure 11 shows Enable Notifications actively checked and the sound files asso-
ciated with each notification.

Figure 11: Settings, Notifications
. Settings A X

General Radio Audio Reporting Erequencies Saved Messages Notifications ul

v| Enable Notifications

Event Enabled Sound File
CQ Message Received v Jrun/user/1000/doc/318cef67/CQ.wav Select Test Clear
HE Message Received v Jrun/user/1000/doc/64b0f892/HB.wav Select Test Clear
ACK Message Received v Jrunfuser/1000/doc/b823fb9b/ACK. wav Select Test Clear
Directed Message Received v Jrunfuser/1000/doc/2ea2b29b/DM.wav Select Test Clear
Inbox Message Received v Jrunfuser/1000/doc/6b990fb4/MSG.waw Select Test Clear
Mew Callsign Heard v Jrun/user/1000/doc/d5aca901/NEW. wa Select Test Clear
Worked Callsign Heard v Jrunfuser/1000/doc/dbf6616d/MWKD. wan Select Test Clear

Cancel oK

Note: You will have to close the settings and reopen each time to test a different
card.

We included as an archive-file attachment to this PDF document, a Morse code au-
dio file for each of the notifications. Save the .zip file to a convenient location, ex-
tract the files then select the appropriate file for each notification audio. You will
become accustomed to hearing Morse code at 20 wpm.
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6.1.1.8 Ul Tab
Figure 12: Settings, Ul
. Settings A X
General = Radio  Audio Reporting = FErequencies = Saved Messages = Notifications | Ul
Global

Application Font (Sans 10)

Band & Call Activity | Messages = Composition

K1ABC Foreground Color

Font (Sans 10)

K1ABC Table Background
K1ABC CQ Messages Background
K1ABC Directed Messages Background
K1ABC Primary Highlight Background

Highlight these words or callsigns with the
primary background color (comma
separated):

K1ABC Secondary Highlight Background
Highlight these words or callsigns with the

secondary background color (comma
separated):

Cancel oK

6.1.2 Configuration Save

Figure 13: Save configurations
Save your transceiver-specific configuration to an ap- cile [EIIIEETY Mode Loo View Control
propriately named configuration file that you can re- Sl i::: -
store when needed. '

Reset

Rename ...

1501 Hz
6.2 Clock Synchronization & Timing

As with FT8, JS8Call requires an accurate clock that is synchro- 17:02:56
nized to UTC. Your clock being off greater than 2 seconds from UTC p{elds Jan 19
can cause messages to not decode at your station. It is best to use

an Internet, NTP or GPS time source for synchronizing your clock as accurately as
possible.

JS8Call includes an automatic and manual clock drift tool that you can use to
modify your application time to match signals you see or hear, or to an external
time source like a Timex watch, a handheld GPS device, WWYV, or a rooster crowing.
Use the manual method as a fail-safe for when your synchronized time source is
unavailable like it would if you were out portable, away from internet connectivity.

NOTE: You do not actually have to have the exact time synchronized...just synchro-
nized to the start of a transmission window (15, 10, or 6 seconds), 2 seconds.
Many operators can manually synchronize their system clock based on signals in
the waterfall and the time drift reported for each station.
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Figure 14: JS8Call control panel
J58Call de KNACRD (v2.2.1-devel) AT o X

File Configurations Mode Log View Control Help

NORMAL+MULTI+AUTO+CONF+HB +ACK

o - W5AWS
L (M| N]N}

oL 17:02:56
1882 Hz 2026 Jan 19 TuNE

Offset Age SNR Message(s) * | Callsigns (70) Age SNR  Offset ~ Name
692 Hz 1m -12dB WGOEM: KFTMIX HEARTBEAT SNR -10 o | [16:48:20 - (700) - WSAWS: @HB HEARTBEAT EM26 © ‘ @ALLCALL
391Hz 1Im -11dB NOAAS: KFTMIX HEARTBEAT SNR -19 ¢ | [16:51:27 - (1355) - WSAWS: @ALLCALL QUERY MSGS & * WGOEM 1m -13d8 692 Hz
16:55:04 - (500) - W5AWS: @HB HEARTREAT EM26 © * NOAAS 1m -11da8 391 Hz
16:55:37 - (397) - NOAAS: W5AWS HEARTBEAT SNR -13 ¢ HosAR 16l 1adn a0aHe
= AEoYH 16h -10d8 763 Hz
TYPE YOUR QUTGOING MESSAGES HERE.
KDAEAH 16h -03dB 19086 Hz
N6CYB 16h +02 dB 1143 Hz_ -
< »
HB + ACK ‘ | cQ STATUS ‘ ‘ Saved ‘ Halt ‘

Control | Display | Timing -| -

Offset

40m
| Offset: 1882 Hz
40m Qsy

| Qsy

40m | center: 1500 Hz

]
6.3 USB Mode Only

Ensure that you set your rig to transmit on upper sideband for every band. If you
are running lower sideband, you'll likely see reversed signals you cannot decode.

6.4 Duty Cycle

The JS8 modulator is a constant envelope, full-duty modulation that transmits in
12.6 second frames in normal speed. Because of the dead air between transmission
frames, multi-frame messages can be classified as:

¢ 84% duty on a 15-second window:
» Normal (12.6 / 15 = 0.84)
> Slow (25.28 / 30 = 0.84)
¢ 79% on a 10-second window
» Fast (7.9 / 10 =0.79)
¢ 65% on a 6-second window
» Turbo (3.95 / 6 = 0.653)

Note the power restrictions your transceiver manufacturer recommends for full-
duty digital transmissions. When in doubt, use only a maximum of 50% of your
transceiver power output to save your finals.

Figure 15: Audio I/O level adjustment
6.5 Audio Levels ¥ B | {0 moon A oy
Your input and output audio levels con-
trol how well you transmit and receive.
Too high and the audio becomes dis-
torted. Too low and you have no modu-
lation or demodulation. Calibration is
an important step to getting started.

IECT HR
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Figure 15 shows the system-level audio adjustment. The external USB audio sound
card makes life much easier; in this case the UGREEN Unitek Y-257A audio
adapter.

6.5.1 Output and ALC

A rule of thumb is to set your output audio just high enough to drive your transmit-
ter while not engaging your ALC. If you drive your audio too high, your ALC will dis-
tort the tones and many stations will not be able to decode your transmissions.

Some radios, like the (tr)JuSDX, don’t have Automatic Level Control of the input the
RF stages. There are two ways in which to judge the audio level driving the trans-
mitter: one by using a separate receiver to hear the quality of the transmitted sig-
nal, and another using a power meter.

6.5.1.1 Adjusting Audio by Ear

Tune your receiver to the JS8Call frequency you are using and listen to the audio
reception. I have a Belka-DX receiver, so this is easy to do.

As described later in this document,
move to a vacant area of the waterfall
and activate the Tune function to inject
audio. Listen to the tone while adjusting
the computer audio-output until the re- S TUNE

ceived audio you hear is free from dis- Transmit a tuning

tortion. A clean, unclipped tone is i

absent any harsh buzzing noise. lans 721, | Aae | S DIANE o~

Figure 16: JS8Call tuning function

6.5.1.2 Adjusting Audio Using a Power Meter

Another way to prevent the audio input to the radio from over-driving the RF stage
is to use a power meter. I have a QRPoMeter?®, so this is easy to do.

Since JS8Call operates on upper sideband, there is no power transmitted in the sig-
nal until there is audio into the front end of the radio.

As described later in this document, move to a vacant area of the waterfall and acti-
vate the Tune function to inject audio, as shown in Figure 16. Then adjust the gain
of the computer audio-output until the reading on the power meter peaks then re-
duce the audio gain slightly until the meter reads slightly below maximum power.

6.5.2 Input and AGC

For best decodes, turn off your audio
AGC, or set it to fast, and set your
computer microphone-audio just high
enough to read somewhere around 30—
40dB on the signal meter in the lower
left corner of the display window.

Q0:20:00  40m

00:19:45  40m

Decoding Js8

You might have to experiment with the 00:19:30  40m
settings that work best for your station, and you might also |
have to enable your attenuator for strong signals.

3  QRPoMeter: hitps://sites.google.com/nm0s.com/home/grp-kits





https://sites.google.com/nm0s.com/home/qrp-kits
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There are two audio adjustment points:

One is the audio volume-control of the radio, assuming you connect to the Speaker
or headphone port; the other is the computer microphone-audio input connected to
the external UGREEN USB sound-card.

6.6 Audio Sound Card

When choosing your sound card, you have the option to set individual devices for
input and output. You will need to find the device that matches what you've inte-
grated with your rig. You can choose Mono or Stereo input & output, so try match-
ing those with the capabilities of your device.

Using an external USB sound card makes it easier to identify the connected devices
by simply seeing what’s there before connection then looking to see what has ap-
peared after connection.

For best decoding, when configuring your audio devices
you need to apply the right input & output levels:

Too low Good  Too high

1. Make sure the sound card device you have chosen
for input has no microphone amplification enabled.
Usually you set this at the operating system level.
Set the input to 100%.

2. Move your VFO to a quiet part of the band that has
no signals present

3. Set your rig’s AF Gain to its maximum value

4. Start adjusting your rig RF Gain to the point where the S-meter just starts
to read O

5. If RF Gain is not enough to bring down the rig S-meter, enable your rig at-
tenuator. This is usual during noisy band conditions or RFI locally. Most at-
tenuators apply a -10dB to -15dB signal attenuation, so you can usually
bring RF Gain up just a touch to match.

6. If those adjustments are still not enough, you are likely operating under an
extremely noisy condition. You might have luck at this point to start playing
with AF Gain to bring the input levels even further down to that sweet spot
of 30-60dB as read by the meter in the window of the JS8Call control panel.

6.7 How it Works

If you have used FSQ, Fldigi or WSJT-X before, you'll feel right at home with JS8-
Call. The premise is that JS8Call uses JS8 modulated messages, breaking up long
free-text messages into multiple back-to-back transmission cycles with a few sec-
onds of silence between “frames”.

6.8 Mode Speed Figure 17: Set mode

JS8Call 2.0 introduced two new faster mode- n
speeds for QSOs and 2.1 introduced a slow m -I

mode. The four speeds now available in JS8
are:
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¢ Slow: 30-second frames; 25 Hz band-
width; around 8 wpm decoded down to -
28dB

¢ Normal: 15-second frames; 50 Hz band-
width; around 16 wpm decoded down to
-24dB

¢ Fast: 10-second frames; 80 Hz band-
width; around 24 wpm decoded down to
-20dB

¢ Turbo: 6 second frames; 160 Hz band-
width; around 40 wpm decoded down to
-18dB

Intent of the faster speeds is to start your QSO
in normal and “upgrade” to the faster speeds if
conditions support it. If you have a modern PC
with a fast enough CPU, you can optionally en-

01

<

16 /42

Figure 18: Select mode

BY l Y l..‘- CTabALIl
3

J58 (Slow, 305, 25HzZ, ~B WPM)

J58 (Normal, 155, 50Hz, ~16 WPM)

J58 (Fast, 10s, 80Hz, ~24 WPM)

J58 (Turbo, 6s, 160Hz, ~40 WIPM)

Decoder Sensitivity... ]
Enable Simultaneous Decoding of All Speeds (MULTI)

e

Enable Autereply (AUTO)
Enable Heartbeat Networking (HE)

Enable Heartbeat Acknowledgments (ACK)

Figure 19: Mode menu
Log WView Control Help
J58 (Slow, 305, 25Hz, -8 WPM)
JS8 (Mormal, 155, 50Hz, ~16 WPM)
JSE (Fask, 10s, BOHz, ~24 WPM)
JS8 (Turbo, 65, 160Hz, ~40 WPM)

Decoder Sensitivity...
v Enable Simultaneous Decoding of all Speeds (MULTI)
Enable Autoreply (AUTO)
Enable Heartbeat Nebtworking (HB)
Enable Heartbeat Acknowledgments (ACK)

<,

Y

able MULTI from the mode menu, allowing the decoder to decode all mode speeds at

once.

6.9 Band Activity

Displayed in the left-hand pane is Band activ-
ity, as shown in Figure 20.

Right-clicking on an item will select the item
and show a menu with an option to move your
RX/TX offset to that audio frequency and send
specific messages, as shown in Figure 21.

6.10 Call Activity

Callsigns you hear appear in the call-activity
pane on the right side of the JS8Call window,
as shown in Figure 22.

6.10.1

% Appears next to a callsign that responded
to you. This helps you find, at a glance,
other operators who are confirmed able to
hear you.

Indicators

&)

Supposed to appear when a station is call-
ing CQ according to the official guide, and
display next to the caller callsign for five
minutes. We haven't seen this yet. Instead,
JS8Call highlights the CQ station with a

green background, helping you find at a glance

to make contact.

Figure 20: Band activity pane

offset  Age
2885 Hz now

1838 Hz 15s

389 Hz 1m

Offset Age SNR

SNR Messagels)

-26 dB NZXX)A/QBU:

-18 dB KISS5WA: WBVTD HEARTBEAT EM10

-05 db NOAAS: @HB HEARTBEAT EM38

HB + ACK co

Figure 21: Band item nghf click menu

Jurr\p to 871Hz &
[N

1881 Hz 455 -14 dB 155 B
saved Messages... B
Directed to KI4HDU... b g
Relay via KI4HDU
Deselect KI4HDU ¥
Remove Activity
Clear

HE cQ REF C\e_ar All ) i

Figure 22: Call activity pane

Callsigns (132) Age SNR Offset  « Name =
@ALLCALL

MOAAS 2m -09dB 412 Hz

8G2/L08/0K 2Zm -25dB 2681 Hz

KOOG 2m -14dB 2221 Hz

ACOWZ 3m -16dB 1166 Hz

NSDOM 7m -21dB 2406 Hz

WEOEM 10m -10 dB 546 Hz o

¥

other operators who are looking
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M Appears when a station has left you a message, displayed next to their callsign.
You can read that message by right-clicking on the station and clicking Show
Message Inbox.

JS8Call computes station distance and azimuth from the first six digits of the
maidenhead grid locators. This is an approximation describing a general area on
the map, not an exact point. JS8Call supports up to twelve digit locators for greater
precision, but even then, the calculation will always remain an approximation.

6.11 Waterfall

There is a waterfall, Figure 23, at the bottom of the screen to show you the signals
in your audio passband. You can click on the waterfall to set your audio frequency
offset.

There is also an option to change your VFO frequency (QSY) to center your selected
audio offset to the rig passband center. This allows you to use narrow filters easily
and is helpful for rigs with non-linear passbands.

Figure 23: Waterfall pane

1 UPG 1 EPG 2000 2SPG 3qﬂC|

By opening the waterfall controls, View=Show Waterfall Controls, you can con-
figure your waterfall display, access a filtering feature that limits which frequencies
the decoder will try to decode, and the timing feature that allows you to drift your
local time sync to match a station.

6.12 Messages

The yellow text box, Figure 24, shows you mes- Figure 24: Message pane
sages that are either on the frequency offset -
you are on or who have directed a message t0 .. .. ... wesne o cver mece
you by sending a message that included your  iesso- oo - wsaws: ousHearrazar emze

16:49:20 - (700) - WS5AWS: @HB HEARTBEAT EM26

Callsign. 16:55:37 - (397) - NOAAS: WSAWS HEARTBEAT SNR -13
You type into the white box on the bottom to prepare a message for transmission.

Normal FT8 character restrictions do not apply, Golr

the extended character set includes all print-

able uppercase ASCII (A-Z 0-9 Space ./?+-"~!

The message structure is variable encoded, so the most common characters take
the least amount of space, and special characters take longer to send.

As you type your message you will see the send button display the transmission
time it will take to send your complete message. All you have to do is click send (or
press enter to start transmitting on the next interval. Each frame transmits one af-
ter the other and the button updates with the amount of time left to transmit the
remainder of the message. JS8Call 2.0 supports typeahead, so you can start trans-
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mitting and continue typing your message while transmitting each frame. Check
summed messages like MSG or Relays cannot use typeahead.

Because of this special variable encoding, messages in JS8Call cannot be decoded
by WSJT-X. The same is also true that WSJT-X messages will not be shown in JS8-
Call.

6.13 Message Types

Messages come in three forms:
1. Standard JS8Call free text messages
2. Directed JS8Call messages

3. Group messages

6.13.1 Standard Messages

Standard messages are free-text messages that do not start with a callsign or a di-
rected command. These messages will only print at other station locations if they
align their receive-offset within 10 Hz of your transmit offset. This operation is simi-
lar to other keyboard-to-keyboard digital modes, like Olivia, RTTY, and PSK.

This implies some sort of prior agreement between stations to tune to a specific fre-
quency which rarely happens though it could be used as a sort of beacon or maybe
for a digital NET for roll-call, etc.

6.13.2 Directed Messages

Directed messages are special JS8Call transmissions that automatically prefix your
message with your callsign, similar to how FSQCall operates. Directed messages are
useful for communicating in that you do not have to include your callsign in your
message, allowing you to use more of the transmission frame or frames for actual
message text, as well as alerting the recipient that a message is for them. As long as
you are in the same passband, you do not have to be on the same frequency offset
to receive a directed message.

To send a directed message, all you need to do is include the callsign of the receiv-
ing station as the first word in the message or select a callsign in your heard list to
have it automatically prefixed.

¢ This symbol appears at the end of the message to indicate End of Transmis-
sion. JS8Call displays this after the last frame of the message completes trans-
missioin with nothing else to follow. This means you get a visual indicator that
the transmission completed, and you can begin transmitting a reply. This char-
acter can be customized in the Configuration.

Directed messages to you and to @ALLCALL display in the top RX window. When in
the middle of receiving a directed message, that is after the first directed frame re-
ceived, your station will not respond automatically to commands, even with AUTO
on, until the system completes reception or enough time has elapsed to move on
one minute from the last frame decoded.







JS8Call Operator Guide o

6.13.3 Group Messages

Group directed messages are JS8Call specially formatted transmissions that an-
nounce your station via CQ or Heartbeats (HB) to the @ALLCALL and @HB callsign
groups. They are directed at a group destination, but not generally to an individual
station.

6.13.3.1 @ALLCALL Callsign

There is a special “@ALLCALL” group callsign that you can use to send the message
to anybody who is able to receive your message. Some examples:

¢ (@ALLCALL HELLO NET PSE QSY 14300

» Will be sent as: KNACRD: @ALLCALL HELLO NET PSE QSY 14300 ¢

6.13.3.2 Group Callsigns

Group callsigns are a custom form of compound callsigns that begin with an “@~
character, and can be up to 8 alpha-numeric (A-Z 0-9) characters in length. If you
modeled that in a regular expression, that would be:

o [@][A-Z0-9\/]1{0,3}[\/]?[A-20-9\/]1{0, 3} [\/]?[A-Z0-9\/]{0, 3}

Group—callsign functlonality allows you Figure 25: "Join" group callsign by adding ii here
to direct your message to anybody who o

General | Radio | Audio | Reporting | Frequencies | Saved Messages ificati ul

has “J'oined” the group. You jOil’l the Station | Behavior_ | Networking & Autoreply

group by adding the group name to your e s
settings, as shown in Figure 25. All Sta- || s o
tions who want to receive group mes- e e v
sages must add the group to their ) s
station configuration. Stations without || ssmwowssmom e [ wmemsemman:
the group will still be able to see the
message received in the band activity,

but those messages will not be directed

-

[c cg cq <MvRIDE

<MYGRID4>

Station Status (Weather, Idle Time, Version, etc): |IDLE <MYIDLE> VERSION <MYVERSION>

to them. (O | [ Fox

Say for example, you are part of the Georgia ARES group and you want to send oth-
ers in the group a message, You would send:

¢ KN4CRD: @ARESGA QSL?

This group callsign will behave similarly to @ALLCALL. Everybody who has added
the @ARESGA group to their station configuration will have the message printed on
the screen. If instead, you transmit:

¢ KN4CRD: @ARESGA SNR?

Then, all group member stations who have AUTO enabled would respond with a sig-
nal report, similar to if you queried each group station individually.

There are a number of built-in group callsigns that can be transmitted just as effi-
ciently as standard callsigns. All custom groups will require an extra frame during
transmission:

Continental DX Groups ITU Regions
@DX/NA . @DX/AF @REGION/ 1 @REGION/2
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@DX/SA @DX/OC @REGION/3

@DX/EU @DX/AN Generic Groups

@DX/AS @GROUP/0 @GROUP/1
Operator Groups @GROUP/2 @GROUP/3
@COMMAND @CONTROL @GROUP/4 @GROUP/5
@NTS @NET @GROUP/6 @GROUP/7
Special Groups @GROUP/8 @GROUP/9
@JSBNET @APRSIS @RAGCHEW @JS8
@EMCOMM @ARES @MARS @AMRRON
@RACES @RAYNET @RADAR @CQ

@HB @QSO @QSOPARTY @CONTEST
@FIELDDAY @SOTA @IOTA @POTA
@QRP @QRO

6.13.3.3 @JSBNET and @APRSIS

Available are two “special” groups for spotting. When spotting stations receive mes-
sages to these @JSS8NET and @APRSIS groups, the stations post the messages to
the JS8NET spotting server for processing. This allows for specialized functionality
to be built to handle these messages. These groups are non-standard, so you can-
not add them to your groups list for standard group processing. However, you can
send messages to these groups directly, by yping it into your TX message box, save
it to your saved messages, etc.

The @APRSIS group is an experimental feature allowing APRS messages to be
spotted to the APRS-IS gateway. Two message commands are available, GRID for
spotting your callsign at a specific location and CMD for sending a raw APRS
packet.

For example, any station receiving this message:
¢ KN4CRD: @APRSIS GRID FNO4TV53

Will submit that spot to JSSNET and spot my callsign at that location to the APRS
network. You would then be able to query that spot in an APRS client, like
https://aprs.fi.

To send a raw fram, like a direct APRS message to SMSGTE, you would send:
¢ KN4CRD: @APRSIS CMD :SMSGTE :@5551212 TEST

Everything after the CMD frame JS8Call forwards as an APRS packet.

6.13.4 Directed Commands

There are special directed messages that you can send to stations for automatic re-
ply, if they have AUTO enabled. Directed commands consist in the form of:

¢ [CALLSIGN][COMMAND]

6.13.4.1 Questioning a Station
* SNR?—What is my SNR?




https://aprs.fi/





JS8Call Operator Guide 2V

SNR—Send signal report.
* GRID?—What is your grid locator?

GRID—Send a long-form grid locator, to be spotted on a map via PSKRe-
porter & JSSNET

* INFO?—What is your station information?
INFO—Send station information.
*+ STATUS?—What is your station status message?

* HEARING?—What stations are you HEARING?

6.13.4.2 Messaging a Station
. >[MESSAGE ] —Please relay this message to its destination.

o  When received in its entirety, the destination station will send an ACK re-
ply to the message.

o Optionally, this message can be relayed to its final destination through
multiple relay stations by prefixing additional callsigns to the message:

=  KN4CRD>HELLO!
Will send the message to KN4CRD
=  KN4CRD>DR4CNK>HELLO!
Will send the message to DR4CNK through KN4CRD
= KN4CRD>DR4CNK>JOY>HELLO!
Will send the message to JOY through DR4CNK through KN4CRD

o Stations will respond to a subset of commands issued through forwarded
messages:

SNR, INFO, GRID, MSG, MSG TO:, etc.
...and will reply using the relay-path provided.
* MSG [MESSAGE]—Please store and display this message in your inbox.

Access your inbox-messages by right-clicking on the callsign and selecting
View Message Inbox..

* MSG TO:[CALLSIGN] [MESSAGE]—Please store this message at your station
for later retrieval by [CALLSIGN].

Stores a message in persistent storage on disk to be retrieved later using the
QUERY MSGS command.

[CALLSIGN] is the first word after the : and is the final recipient of the mes-
sage.

* QUERY CALL [CALLSIGN]?—Can you communicate directly with CALLSIGN?

If a station can hear the callsign, it will return YES and then an ACK to that
callsign with an SNR report.

* QUERY MSG [ID]—Please deliver the complete message identified by ID.







JS8Call Operator Guide 21

QUERY MSGS—Please deliver any messages you have stored for me.
Each response will contain the ID of the oldest message yet to be delivered.
To retrieve the message text, issue a QUERY MSG command with the ID.

AGN?—Have the station automatically retransmit their last message.

There are also a number of short messages that can be included in a directed mes-
sage frame, which would be transmitted in one cycle with standard non-compound,
non-group callsigns:

6.14

QSL?—Did you receive my last transmission?
QSL—I received your last transmission
YES—I confirm your last inquiry

NO—I negative confirm your last inquiry

HW CPY?—How do you copy?

RR—Roger. Received. I copy.

FB—Fine Business

TU—Thank You

73—I send my Best Regards

SK—End of Contact

DIT DIT—End of Contact / Two Bits

Messaging Examples

If we wanted to ask DR4CNK what their station information was, we would send:

DR4CNK INFO?
Who would automatically respond with a directed message back to us:

DR4CNK: KN4CRD INFO 50W VERT IN THE SOUTH OF FRANCE

Assuming AUTO reply enabled.

If we wanted to transmit a “relay” message to OH8STN through DR4CNK, we could
use the relay command and send:

DR4CNK>OH8STN>HELLO JULIAN!

During relay at each hop, JS8Call appends the originating sender’s callsign
to the message.

The command above would be received by OH8STN, they would send an ACK
back, then retransmit the message, like so:

o KN4 station sends:
KN4CRD: DR4CNK>OH8STN>HELLO JULIAN!
o DR4 station relays:
DR4CNK: OH8STN>HELLO JULIAN! DE KN4CRD
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You can also mix and match standard and free text messages, but most of the time
you won’t need to.

6.15 Standard Operating Procedure

During preparation of this document, KJ5MTI monitored the 40 & 20 m bands.
While attempting to catch a CQ that produced a “telephone” symbol, he had several
opportunities to respond to CQs and to initiate CQs of his own. In answering one
CQ, the remote station requested “AGN” and so he sent his transmission again;
Once again, they replied “DID NOT COPY”. Finally, he looked at the speed. They
were using “fast” mode. So he switched to fast mode and replied. That fixed the
speed problem, but then he couldn't entice the other station to send him an SNR
report.

As a result of his JS8Call operations, KJ5MTI developed a rule by which he won't
count any exchanges as QSOs unless he and the other station exchange, at the
minimum, signal reports. No signal report, no QSL confirmation of contact.

Operating experience of KJ5MTI led him to conclude that many operators don’t
know how to properly utilize JS8Call. This isn’t surprising based on our investiga-
tion of this excellent application. There is also a cultural tendency from the past of
ham radio operators not reading the instructions before indulging in the excitement
of exploration and discovery—nothing inherently wrong with that attitude, though
it can lead to extended exercises in frustration and, perhaps, dampening of one’s
enthusiastic ardor.

KJ5MTI notes that: Many people start out in “fast” mode. Some people even start
in “slow” mode. My strategy, whether right or wrong, is to start in “normal” mode
and only switch to a different speed when:

(1) Operators establish contact,
(2) Conditions support the switch.

(3) Operators coordinate the switch.

6.16 Messaging Tactics

QTH of KJ5MTI and W5AWS are separated by 11 miles (17.7 km) as the crow {lies.
Our objective was direct radio communication across town without using perma-
nent infrastructure, using QRP HF transceivers and, in the case of W5AWS, low efli-
ciency antenna configurations. W5AWS has had QRP CW QSOs with KISEGH at
about the same distance in the opposite direction on 40 m using a mag-loop an-
tenna, but was never heard by KJ5MTI.

After various trials and errors, we gravitated toward JS8Call for its weak-signal data
payload capabilities. Further, we realized that we could communicate inside a skip-
zone by bouncing messages off outlying stations that could hear and reach us both.

6.16.1 Storage and Retrieval

Directed messaging allows three commands to be used for message storage and re-
trieval at intermediate stations:

¢ MSG TO:[CALLSIGN] [MESSAGE]
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Store this MESSAGE at an intermediate station for CALLSIGN.
¢ QUERY MSGS

Query the destination for messages stored for your station callsign.
e QUERY MSG [ID]

Query for a specific message stored for your station callsign.

We achieved our first successful QSO using the store and retrieval capability of
JS8Call through a station who could communicate with us both.

Asynchronous communication is very convenient because it is difficult getting oper-
ators in-place at the same time. Also, it solves the problem of QSB and poor band
conditions, enabling us to reach through brief windows in atmospheric conditions
to store and retrieve messages.

6.16.1.1 Storing a Message

First discover those stations who can communicate with the recipient of your mes-
sage. For me to discover who can communicate directly with KJ5MTI, I would send
this message by right-clicking on @ALLCALL and selecting:

¢ @ALLCALL QUERY CALL [CALLSIGN]?

Please acknowledge that you can communicate with [CALLSIGN], replacing
[CALLSIGN[ with KJ5MTI to send this command:

@ALLCALL QUERY CALL KJ5MTI?
Response to this command might be something like this:
[CALLSIGN]: W5AWS YES -13 (35M)

...which means that [CALLSIGN] can hear KJ5MTI at an SNR of -13 dB at a
distance of 35 miles. JS8Call calculates that distance from the Maidenhead
grid locators reported by each station.

At this point, we have established that there is a clear path of communication be-
tween WHAWS and KJ5MTI via [CALLSIGN]. Next, store a message on [CALLSIGN]
for later retrieval by KUSMTI.

¢ CALLSIGN MSG TO: KJ5MTI [MESSAGE]

There must be a space after the colon and before the recipient’s callsign. It
won’'t work if you don't insert a space.

CALLSIGN responds with an ACK, though it might get lost in transit due to
fluctuations in the atmosphere.

6.16.1.2 Retrieving a Message

Since we might not know which station is holding messages for us, the best thing to
do is to inquire with this command:

¢ (@ALLCALL QUERY MSGS
Which will produce a reply like this:
[CALLSIGN]: W5AWS YES MSG ID 222







JS8Call Operator Guide 21

Next, retrieve the message.

¢ [CALLSIGN] QUERY MSG 222
Which will return the message similar to this:
W5AWS MSG [MESSAGE] FROM KJ5MTI

JS8Call will then place the message in your inbox. Finally, aksnowledge re-
ceipt of the message; JS8Call will prompt you to do this with a pre-popu-
lated message.

¢ [CALLSIGN] ACK

6.16.2 Relaying Messages

Ability of JS8Call to relay messages is very much in the tradition of the Amateur
Radio Relay League, increasing the reach of weaker stations by relaying messages
through more powerful stations by simply concatenating callsigns with a Greater-
Than-sign >, thus:

¢ DRACNK>OH8STN>HELLO JULIAN!

6.16.3 Beware Mode Speed

Though KJ5MTI had it set, he did not know the that enabling “multi” would decode
all speeds at once, which is good to know.

KJ5MTI participated in Winter Field Day 2026 and noticed some stations were us-
ing “fast” or “turbo” modes. Even though they could be decoded, operators couldn’t
reply unless they selected the correct speed—KJbMTI wasn’t sure all participating
in WFD understood that.

WBHAWS didn’t know whether this is true, yet assumed that when one selects a sta-
tion to reply, the system automatically matches the transmission speed of the reply
to the speed of the original message. W5AWS couldn't imagine it not working like
that as having to manually match the speeds is far too much work and cognitive
load.

KJ5MTI experienced a couple instances that lead him to believe that a manual in-
tervention is necessary, but didn’t have any concrete proof. His first experience was
during a JS8Call exchange with another gentleman who requested they try switch-
ing to a faster mode, which they did, but KJ5MTI had to manually select the mode
from the drop-down menu. The other instance was when KJ5MTI was participating
in WFD and tried to reply to a CQ and didn’t get any response; this was a radio club
in Florida. So KJ5MTI looked at the signal in the waterfall, noticing it was wider
than normal he switched to “fast” mode and tried contacting them again and got a
response.

These two instances lead KJ5MTI to believe that one’s speed has to be manually se-
lected to match that of the remote station.

To verify this belief, KJISMTI uploaded the JS8Call source-code to ChatGPT. Accord-
ing to ChatGPT, JS8Call does decode the faster speeds, but it doesn’t automatically
change your reply speed to match. KUSMTI cautions that ChatGPT can make mis-
takes, but in this instance its conclusion does match his experience.
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KJ5MTI discovered that in both the “band activity” and “call activity” panes you can
choose to display a “mode speed” column. Access these settings under the View
menu item, also by right-clicking on the pane header.

6.17  AUTO-Automatic Replies

With AUTO enabled, the software will automatically respond to directed queries,
like SNR?, INFO?, and GRID?. With AUTO turned off, JS8Call will buffer responses
to directed queries in the send-message text-box until you are ready to send the
replies manually.

If you would like to participate in AUTO, but would not like to be responsible for
message relays, you can disable relays with AUTO enabled in the settings.

6.18 LOG—Station Log

There is a log-item in the main menu of the application. You can also press F5 to
start a log entry. The software will do its best effort to pre-populate log fields. How-
ever, you'll likely have to fill out some missing information manually since the QSO
is free-text and not automated.

The application stores the log in JS8Call. log and JS8Call.adif in the log direc-
tory, which you can find by clicking File -> Open log directory in the main
menu.

Currently, the logging function in JS8Call will log each contact, according to the
ADIF specification, as MFSK mode and JS8 submode. There is also an option in the
Logging settings to log the mode as DATA instead of MFSK & JS8.

Once logged, the selected directed callsign is automatically deselected by default,
however this option can be overridden in the configuration.

In the log directory, there is a file called ALL.TXT that records every decoded mes-
sage along with a time-date stamp, which is the same for WSJT-X. KJ5MTI found
this useful when he received QSO rejections on QRZ.com from a station he con-
tacted, but was not in their logbook. One can go to this file and search on their call-
sign and verify in most cases that a QSO occurred and, at the minimum, exchanged
signal reports.

With the help of ChatGPT, KJ5MTI verified ALL.TXT is a “raw”, append-only file of
everything JS8Call decodes and is used for debugging, post-analysis and auditing of
what is actually heard versus what was filtered by the Ul. KISMTI also noticed it
can get quite large and this is probably why JS8Call and WSJT-X provide an option
to Erase ALL.TXT in the Log drop-down menu.

Note: Remember to periodically erase the log file ALL.TXT.

6.19 SPOT—Callsign Spotting

With SPOT enabled, JS8Call will report callsigns you hear, or your callsign if heard
by other stations, to PSKReporter under the JS8Call mode.

JS8Call will also spot GRID commands with 6 or more characters. Make sure to set
your grid locator to 6-12 characters for the most accurate spot. You can drill down







JS8Call Operator Guide 21

with this map to your location if youre unsure of your rid: http://k7fry.com/grid/. If
you have a lat/lon, you can also use the lonlat2maiden script here:

e hitp://www.jidanni.or eo/maidenhead

6.20 HB—Heartbeat Transmission

There is an automated heartbeat mechanism that transmits on an interval. You can
turn on the HB button by selecting “Enable Heartbeat Networking” from the mode
menu. An HB button will then appear on the bottom left. This automated transmis-
sion will transmit your grid to the heartbeat network, directed to the @HB group
callsign.

* KN4CRD: @HB HEARTBEAT EM73 ¢

This interval at which the heartbeat transmits can be changed from the control
menu or by right-clicking the HB button. JS8Call transmits heartbeats on a ran-
dom unused frequency offset between 500Hz-1000Hz to help prevent QRM. There is
an option in the settings to allow hear-beating anywhere—which is especially useful
on lower bands like 160m and 630m.

When you have AUTO replies enabled, and you enable Send Heartbeat Acknowl-
edgments, your station will send an ACK reply to signal to the other operator that
you can hear them. These are essentially lightweight heartbeats from your station
and will reset your heartbeat timer.

The intent of heartbeat is not to report on propagation. Instead, it is to help popu-
late your call activity, the heard list on the right, so you know who's likely to be
reachable to make contact. You can't work them if you can't “hear” them or if they
cannot hear you.

Keep in mind, though, that HBs are not designed to start conversations. When you
turn HB on, you are “joining” the heartbeat network. This network allows for plan-
ning of relays and sending messages to be stored at those receiving stations. Think
of HBs and ACKs as a way to plot network topology, and relays (>) as a way to send
through that network messages to be read later, sort of like an SMS text message.

While heartbeating, if a station has a message to deliver to another station it hears
heartbeating, it will announce that in a HEARTBEAT SNR, thus:

* KN4CRD: KM4ACK HEARTBEAT SNR -12 MSG 32 ©
You can then retreive that message using the “QUERY MSG” directed command:

+ KM4ACK: KN4CRD QUERY MSG 32

While in QSO, when receiving a transmission that is displayed in your incoming
messages window, the HB timer will be reset to prevent your station from interfer-
ing with your QSO.

Also, keep in mind that unattended transmissions may be against the rules of your
jurisdiction. To be most safe, heartbeat should only be automatically sent while you
are at the control point of your station. There is an idle timer that you can configure
in the settings that will disable your heartbeat once you leave your station idle, as
in no mouse or keyboard movement.




http://www.jidanni.org/geo/maidenhead/


http://k7fry.com/grid/
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NOTE: HBs are intentionally restricted to slow, normal and fast speeds for band-
width efficiency and enhanced compatibility in the HB network.

6.21 CQ—Calling CQ

The default way to call CQ is with the CQ CQ CQ message. This is configured by de-
fault. What's notable, though, is that you can configure this message in the set-
tings. These are the messages supported that JS8Call will send in one frame
transmission:

cacaca cacQ cQ CQ CONTEST
CQFIELD CQFD CQ QRP CcQ DX

When using one of these message formats, you can also include your four-digit grid,
and it will be encoded in one transmission cycle:

cQCQCQEM73 CQ CQ BB88 cQ CC77 CQ CONTEST FNO4
CQ FIELD ABO1 CQ FD CNOT CQ QRP JO42 CQ DX GC28

You can start your CQ message with one of these formats; it will be sent directed,
meaning your callsign will automatically be included. You can also add to the mes-
sages without issue:

CQ QRP 500MW CQ?

If you deviate from these formats, you will not be sending a directed message, your
grid will not be included, and you must include your callsign in your message.

You can also send CQ@s on an interval by right-clicking the CQ button and selecting
a repeat interval. This will cause your station to repeat your CQ transmission until
you receive a reply message.

6.22 REPLY—Replying to a CQ

The default way to reply to a CQ is with HW CPY?. This allows the caller to choose
whom to connect with and send a signal report. You can customize this message
with a reply, but keep in mind that most stations will be replying with something
that can be sent in one 15-second transmission. Here’s an example exchange:

e _KN4CRD: CQ QRP EM73 ¢
e DRACNK: KN4CRD HW CPY? ¢
e _KN4CRD: DR4CNK SNR -12 TU 4 CALL QSL? ©

¢ <DR4CNK:-KN4CRD RR -22 FB INTO GO28 GUD QRP DX! ¢

6.23 PTT—Advanced Control Option

There is an advanced feature for rig control called PTT Command. This allows JS8-
Call to execute an external script for controlling PTT of a transceiver.
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General | Radio | Audio Reporting Frequencies Saved Messages Notifications = Ul

Rig: |None = | Poll Interval: 1s

CAT Control = Rig Options

PTT Method
o VOX DTR
RTS
Advanced

Tx de o
PTT command: |t0ggle—ptt -p17 -5 %1

XCancel || &OK |
What this PTT command does is allow you to execute any command line script to
toggle your Rig PTT line.

In the above example, the toggle-ptt script will be called with the -p 17 and -s
parameters on transmit. The %1 in the above command will be replaced with “on”
or “off” depending on the state of the PTT. If you do not add a %1 in your com-
mand, “on” and “off” will be appended to the end of the command for invocation.

6.23.1 Example

¢ If you define your PTT command as:
/usr/bin/ptt %1

¢ When JS8Call starts transmitting, it will execute:
/usr/bin/ptt “on”

¢ When JS8Call has finished transmitting, it will execute:
/usr/bin/ptt “off”

This is particularly helpful for Raspberry Pi / DRAWS when you use the GPIO ports
to control your rig PTT. Here is an example script:

#1/bin/bash

STATE=$1

PIN=12

if [ $# -1le 0 ]; then
echo -e "\nUsage:\n$0 state \n"
exit 1
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fi

if [ "$STATE" = "on" ]; then
echo "toggling gpio $PIN on";
gpio write $PIN 1

else
echo "toggling gpio $PIN off";
gpio write $PIN 0O

fi

6.24 Frequencies

Most operators using the application can be found +4-8kHz from the standard FT8
frequencies. It is essential to avoid the main FT8 frequencies, as that will cause
confusion among WSJT-X operators. Here are some suggested frequencies to use:

¢ 160m: 1.842 MHz // 2kHz above FT8
¢ 80m: 3.578 MHz // 5kHz above FT8

¢ 40m: 7.078 MHz // 4kHz above FT8

¢ 30m: 10.130 MHz // 6kHz below FT8
¢ 20m: 14.078 MHz // 4kHz above FT8
¢ 17m: 18.104 MHz // 4kHz above FT8
¢ 15m: 21.078 MHz // 4kHz above FT8
¢ 12m: 24.922 MHz // 9kHz above FT8
¢ 10m: 28.078 MHz // 4kHz above FT8
¢ 6m: 50.318 MHz // 5kHz above FT8

¢ 2m: 144.178 MHz // 4kHz above FT8

You might notice a few of these being close to the JT9 frequencies. Don’t grab your
pitchforks, JS8Call blocks out transmitting within the lower 500Hz of the pass-
band. This leaves enough room for 25 simultaneous JT9 signals.

You might also notice that there are a few bands missing from this list. JS8Call
does not make a recommendation for calling frequencies on 2200 m, 630 m, 60 m,
or higher than 2 m, as many of these bands are special cases and have unique
rules in many jurisdictions. It is up to the operator to coordinate and determine the
best frequency and operating pattern on these bands.

But also, please keep in mind these are only suggested frequencies. We all have
VFOs, so please use them. Just remember to be good operators and prevent from
interfering with other signals on our shared bands.

You CAN type in any frequency. JS8Call will not limit which frequencies you can
manually transmit on.

You can use the https://js8call.groups.io/g/main mailing list to schedule on other fre-
quencies with test operators.

If you want to transmit on a non-standard frequency, recommended, you can either

modify the frequencies list in the settings, or you can type directly into the band

dropdown box in the top left of the screen.





https://js8call.groups.io/g/main





JS8Call Operator Guide s

Modify the frequencies list in Settings
1> | \p\@mspbewp\ & Tvolume Contol]  |JFT8call 00N byK-| 3 5 1415

FT8Call (v0.0.1) by KNACRD a derivative of WSJFX by K1JT
el

Type directly info the band dropdown box
Blriorespbenypi:~) —‘W'WW 3 3 1416

2018 Jul 06
14:15:15

2018 Jul 06 fcar [ Loc | o |
14:16:08
mmE

390 5 WSRDLKE4GS EL87 WB2REM (17695 @) 3 o e e iy KCoUQR. 17696 @)
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If you would like to add custom frequencies for JS8Call, you can do so in the set-
tings.

If you'd like to reset to the suggested frequencies, right-click the frequencies box
and click Reset.

Add custom frequencies for JS8Call Reset to the suggested frequencies
Bl [j3lvoun. | @ Fies [ Frecal. [msetings [=iFecall-.| $ % 0645
o G e — General | Radio | Audio TxMacros = Reporting | Frequencies | Ul

Frequency Calibration

General | Radio | Audio | TxMacros  Reporting | Frequencies | Colors | Advanced slope: 0.0000 ppm || Intercept: 0.00Hz |2

Working Frequencies

IARURegion  Mode Frequency -]
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S — L o

Regond | Freatal | e e (e 0195 000 iz (008) Region 1 Al o 0198 000 MHz (00B)
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Station inform &
Saveas.
Gand < offset Artenna Descrption EEguenicy schedile

Merge...
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REEENRGI ETER Last T CQ KNACRD EM73 EE wD:30m

oK Cancel

6.25 Saved Messages (Macros)

There are a few quick saved-message buttons for transmitting common messages.
You can edit these in the settings window. Just be mindful that long messages will
take a while to send.

Saved messages have macro-like functionality. These are the macro variables, words
that are surrounded by <> characters, that can be used in saved messages which

will be replaced when sending the message. These macros also apply to configured
messages like CQ, Reply, INFO, etc.

<MYCALL> My Callsign

<MYGRID4> My 4 digit grid locator

<MYGRID12> My extended grid locator up to 12 digits
<MYINFO> My Station Informmation Message
<MYC> My CQ Message

<MYHB> My HB Message

<MYREPLY> My Reply Message
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<MYSTATUS> My Station Status Message
<MYVERSION> My JS8Call Version

<MVYIDLE> My Station Idle Time (no keyboard/mouse movement)
<CALL> Selected Callsign

<SNR> The SNR for the Selected Callsign

<TDELTA> The time delta for the Selected Callsign

6.26 Tips & Tricks

(1

Be a good citizen—if you see a CQ you should try answering it before call-
ing CQ yourself.

If you hear no CQ@s, call CQ!

An example QSO:

+ —KN4CRD: CQCQCQ EM73 ¢

+ <DR4CNK: KN4CRD SNR +01 GOOD SIGNAL ¢

+ —KN4CRD: DR4CNK SNR -12 TU 4 CALL RIG IS KX2 5W DIPOLE ¢
* <DR4CNK: KN4CRD RR -22 FB KX3 100W VERT ¢

« —=KN4CRD: DR4CNK RR FB REALLY ENJOYING THE CHAT MODE
WITH LONG MESSAGES. BUT HEY LET'S TRY A RELAY ¢

* ... (and on, and on, if you want)
e —>KN4CRD: DR4CNK 73 ¢
« —KN4CRD: @QALLCALL QRZ? ¢

You do not need to include your callsign when initiating your directed
replies. They will be prefixed to your message automatically when you have
a callsign selected in your heard list.

You do not have to reply on the same frequency offset as the caller. But, if
you're calling another station off their frequency, you need to include their
callsign at the beginning of the the message so it is directed to them and
will show up in their yellow directed activity window.

Directed messages pack as much data as standard FT8 frames. The follow-
ing examples are all one transmit cycle long:

« KN4CRD/P: CQCQCQ EM73 (1 transmit frame)

* VE3/KN4CRD: CQ QRP EM73 (1 transmit frame)
e KN4CRD: @ALLCALL? (1 transmit frame)

« DR4CNK: KN4CRD SNR +15 (1 transmit frame)

« DR4CNK: KN4CRD AGN? (1 transmit frame)

For replying to a station’s CQ, double-click their call in the call activity
window, then either choose a directed command or type a message to
them:
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* DR4CNK: KN4CRD HW CPY?
+ DRA4CNK: KN4CRD SNR +12
*+  DRA4CNK: KN4CRD YES
*+  DR4CNK: KN4CRD NO
* DR4CNK: KN4CRD RR
+ DR4CNK: KN4CRD 73
*+  DR4CNK: KN4CRD HELLO MY FRIEND GREAT TO HEAR YOU!
(8) You can send free-text at any time. That’s what JS8Call was inspired by:

e HIJIM TU 4 CALL UR -12 INTO ATLANTA BTU DE KN4CRD (4 transmit
frames)

(9) It might be helpful to learn some of the morse code prosigns and abbrevia-
tions: https://en.wikipedia.org/wiki/Prosigns for Morse code. Some examples:

* K —over

* BTU —back to you

* FB —fine business

*  HW? —how do you copy?

(10) Generally, you can just type words and sentences and let JS8Call compress
it efficiently.

* Now, there is a word suggestion feature that marks up your transmis-
sion text while you are typing your message, like a spell-check. It will
mark words that do not appear in the code dictionary, often weird abbre-
viations), because counterintuitively, using a lot of abbreviations will of-
ten result in LESS efficient transmission.

¢ For example

» Say we transmit "CONGRATULATIONS AND WELL WISHES FRIEND".
This compresses to 67 bits, for 20 words per minute and 1.76 bits
per character, 34 characters, in one transmit cycle.

> DBut, let’s say you want to be clever and use some weird abbrevia-
tions to help it transmit faster... "CNGRATS ES WL WISHS FRND"
has 10 fewer characters. but compresses to 122 bits, for 10 words
per minute and 5.08 bits per character. That's almost twice the
bits, and clearly IS twice the number of transmit cycles.

(11) JS8Call imposes minimal restrictions on you, the operator. It is up to you
and you alone to abide by or break the rules of your license and jurisdic-
tion.

6.27 Frequently Asked Questions
(1) What is considered a JS8 contact?

* An amateur radio contact is a two-way exchange of information between
two stations.




https://en.wikipedia.org/wiki/Prosigns_for_Morse_code
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(4)

However, a contact is really what you make of it. It could be minimal in-
formation, it could be a 60-minute ragchew. If the contact is for an
award or contest, then there are rules for what determines a valid con-
tact.

Your callsign, a signal report, your name, your location, your rig details,
what the weather is like, etc, are all good things to communicate.

Keep in mind that the free-text nature of JS8 is what makes it valuable.
You can exchange any information in your contact. If all you're exchang-
ing is your grid and signal report, then FT8 is probably a better option
for you.

What are the random three or six characters at the end of relay and ACKed
message commands?

These are a checksum for the message added to ensure all of the mes-
sage frames were delivered correctly before retransmitting or alerting. If
received in its entirety by the receiving station, these checksums will not
be displayed to the recipient.

All printable uppercase ASCII characters can be used. Do some take more
time to send than others?

Yes. The characters that are sent in the messages are variably encoded,
ranging from 3 to 19 bits in length based on their probability of being
used in a sentence. The most common characters take the least amount
of space, allowing us to send more than 13 characters per transmission
cycle on average.

For excample: Space and E are only 2.5 bits in length. You could send
about 22 (!!) of them in a single transmission. Whereas a character like
{ is more like 14 bits in length, you could only send 4 of those. In reality,
though, how frequently do you use that character?

Here are some examples of phrases that could be sent in one 15 second
transmit cycle:

¢ EEEEEEEEEEEEEEEEEEEEEE (22 characters)

¢ I HAVE EATEN A SHOE (20 words per minute)
¢ WHICH WAY TO OHIO (16 words per minute)

¢ NEVER HAVE I EVER (16 words per minute)

¢ TU UR 599 4A GA (20 words per minute)

How fast does JS8Call transmit?

JS8Call normal mode uses the same 15-second transmission cycle as
FT8. What is different is that due to the variable encoding of the charac-
ters, JS8Call can transmit up to 22 characters per transmission frame.
For average sentences, JS8Call can pack words very tightly, at around
15 WPM.

¢ For example:
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» “WE HOLD THESE TRUTHS TO BE SELF-EVIDENT THAT ALL MEN
ARE CREATED EQUAL THAT THEY ARE ENDOWED BY THEIR CRE-
ATOR WITH CERTAIN UNALIENABLE RIGHTS THAT AMONG THESE
ARE LIFE LIBERTY AND THE PURSUIT OF HAPPINESS”

m This phrase is 35 words. It would take 10 transmission cycles
to send—2 minutes, 30 seconds. That is about 14 WPM.

» “A SUCCESSFUL MAN IS ONE WHO CAN LAY A FIRM FOUNDATION
WITH THE BRICKS OTHERS HAVE THROWN AT HIM”

m This phrase is 19 words. It would take five transmission cycles
to send—1 minute 15 seconds. That is just over 15 WPM.

» “THIS IS A TEST OF JS8”

m This phrase is six words and takes one transmission cycle to
send—15 seconds. That is 24 WPM

Js8Call de KN4CRD (v0.7.2-devel)

Morse code has a neat way of Fetwes e e
calculating WPM, timing how [
long it takes to transmit the e
word PARIS. In JS8Call, nmemmm———
PARIS is encoded into 17
bits, 3.4 bits/character. Each
transmission cycle can pack
up to 69 character bits. That FEEEL__° 2
equates to about 16 WPM.

KN4CRD

14.078 000

PARIS PARIS PARIS PARIS PARIS PARIS PARIS PARIS PARIS
PARIS PARIS PARIS PARIS PARIS PARIS PARIS|

Bins/Pixel 32 Start 400 H[2|| Palettadjust
Center 150(2 | offset 12002 | [N Avg 1

158 ois 16.0wpm / 96.0cpm

The app shows this in the
status bar.

2| [pefault  + || [current

(5) Isn’t 10-20 WPM too slow to have a conversation?

If propagation is good enough for a faster mode, you should be using it
instead! However, with poor conditions like we experience at solar mini-
mum, JS8Call might just be the best balance.

It may seem really slow, and it is, relatively speaking. However, FT8 mod-
ulation is able to theoretically decode down to -24dB below the 2500 Hz
noise floor. Not many modes can say this, especially those which trans-
mit at faster speeds. What does this mean? JS8Call may work when
other modes cannot.

We believe that communicating slowly is better than not communicating
at all.

¢ This is especially true of Morse code. It is far better to send Morse
slowly and clearly and be copied the first or second time rather than
having to repeat numerous times.

(6) What is the JS8Call Relay Challenge?

This is a friendly competition to maximize the number of continents one
can pass a message back and forth to using the relay command.

We'll be giving away an award (and prize) to the first team of operators to
successfully relay a message from one continent across three other con-
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tinents (NA, SA, EU, AF, AS, OC, AN) and relay an ACK back to the origi-
nal station using JS8Call. All you need to do is submit your logs from
each station and optionally photographic or video documentation of your
effort.

» For example, this is what the outgoing and incoming messages could be:
¢ KN4CRD>LB9YH>VK1MIC QSL?
¢ VKIMIC>LB9YH>KN4CRD QSL

Does Heartbeat (HB) mode violate FCC 97.221 Automatically Controlled
Digital Station rules in the United States?

* For operators in the United States, here’s a reference to the rules:

http://www.arrl.org/part-97-text

* With this, keep in mind:

¢ The control operator is responsible for the station operation. The soft-
ware makes a best effort to require a human to be present during op-
eration: HB off by default, a watchdog timer feature built-in, etc. It is
up to the operator to make sure they are in compliance with the rules
of their jurisdiction.

¢ Responses to directed queries by non-automatic stations fall under
§97.221.C.1 exemption.

* Standard recommended practice for operators is to turn off HB repeti-
tion when not at the station control point; but, they should feel comfort-
able leaving AUTO on while they are away since their station would only
be responding to queries initiated by a non-automatic station.

Do message relays (>) violate FCC 97.113.d rules in the United States?
» For operators in the United States, here’s a reference to the rules:

http://www.arrl.org/part-97-text

* Some background:

¢ Repeater stations (definition 40) are stations which re-transmit radio
signals simultaneously on a different frequency.

¢ Message forwarding systems (definition 32) are explicitly allowed in
FCC 97.219.

+ JS8 message relays do not automatically retransmit radio signals on the
same or a different frequency. Doing so would make the function a re-
peater. Instead, the JS8Call software cooperates in a message forwarding
system, creating a new message to be forwarded via new radio signals.
These new signals include the original message, a checksum of the mes-
sage, and the relay path back to the originating station.

Why isn’t my station responding to @ALLCALL?

* Previous versions of JS8Call (FT8Call) had a directed message of @ALL-
CALL?, that had stations return SNR reports automatically. This has




http://www.arrl.org/part-97-text
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been replaced, starting in version 0.7 of JS8Call, with HB and ACKs.
Stations will no longer respond to the @ALLCALL? Query.
* You can produce a similar query by issuing the command:
@ALLCALL QUERY CALL [callsign]?
.... Please acknowledge that you can communicate with [CALLSIGN].
(10) Why isn’t my station acknowledging (ACK) other heartbeats (HB)?

* You have to turn on HB Acknowledgments and have AUTO enabled to
ACK other stations. This means, the order of operations are:

¢ Turn on AUTO
¢ Right click HB, select “Send Heartbeat Acknowledgments”

¢ Your station will now ACK other heartbeats, assuming you don’t have
anything selected.

(11) Can I run multiple copies of JS8Call side-by-side?

* Yes! There is a -r/--rig-name flag you can pass on the command line
to give each instance a unique name. This creates a separate directory
for your configuration and log files, so you can run multiple rigs at the
same time.

¢ You can do this by running JS8Call from the command line with this
parameter, like:

js8call --rig-name FT817

¢ Or, if you are on Windows, create a shortcut for each unique name/
config:

» Create a shortcut to JS8Call on your desktop.
» Right click and select properties.

» Under the “General” tab edit the name of the shortcut with a
unique name, like “JS8Call FT817”.

» Under the “Shortcut” tab add this to the target line.
Leave a space after .exe then --rig-name=FT817
Replace FT817 with anything that uniquely identifies your rig
Something like:

C:\Program Files (x86)\js8call\bin\js8call.exe --rig-
name=FT817

(12) Can I use group callsigns to run a net?

* Yes! You would do so by announcing which group callsign your net will
be using. If you do not want to use a custom group, @NET is sufficient.

« All stations who will participate in the net will need to add the group
callsign to their station configuration.
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* To facilitate fast check-ins, you can issue an SNR? command to the
group and log the replying stations as checked-in.

(13) What does the decoder sensitivity actually do?

* Great question. Decoder sensitivity setting determines how much time
will be spent on decoding during a decoding cycle. Each sensitivity level
changes the behavior of the decoder somewhat:

¢ (1x) One Decode Pass — The decoder will do one pass using belief
propagation and try to decode any signals it detects.

¢ (2x) Two Decode Passes — The decoder will subtract any signals that
were decoded in the first pass and try again.

¢ (3x) Three Decode Passes — The decoder will perform three subtrac-
tion passes using belief propagation with ordered statistics

¢ (4x) Four Decode Passes — The decoder will perform four subtraction
passes using belief propagation with ordered statistics.

* NOTE: You may have to run with a lower sensitivity if you have a low
power machine or if your CPU cannot keep up with the decoder.

 NOTE: Higher sensitivity levels that use ordered statistics have a higher
chance of producing a “false decode” — noise that matches the sync pat-
tern and passes the checksum process. This trade-off is intentional. If
you would like to avoid false decodes, you can decrease your sensitivity
to 1x or 2x.

6.28 Troubleshooting

If you are having trouble, head over to the troubleshooting chatroom for help:

*  hittps://groups.io/g/is8call

6.29 Common Problems & Solutions

6.29.1 JS8Call will not run on my system

Make sure you are running a supported operating system, that you have disabled
any programs that may be using your audio device, or preventing JS8Call from us-
ing the audio device... like an aggressive antivirus. If you're running Windows, and
have a Windows Defender running, you'll need to either whitelist JS8Call or turn off
the defender.

6.29.2 | see signals on the waterfall, but | cannot decode them

Make sure the signals you are seeing are actually JS8Call signals and not FT8 sig-
nals, they are incompatible, by ensuring you're on one of the JS8Call frequencies.
Make sure you are in Upper Sideband (USB) mode. Make sure you have synchro-
nized your clock to within 2 seconds of UTC. Make sure youre not runnin WSJT-X
at the same time.
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6.29.3 | do not see any signals on the waterfall

Check your incoming audio from your rig. Make sure you have JS8Call audio con-
figured correctly. That means allowing JS8Call to access the “microphone” in the
system privacy settings and making sure the levels are set correctly.

Check to make sure you are on one of the JS8Call frequencies. Keep in mind that
JS8Call is still in development and has more than an order of magnitude fewer op-
erators on the air. There may actually be nobody on within your reception range.
Check PSKReporter to see if there are others on the band. If you still cannot see any
signals, either:

(1) You have an RX problem with your station
(2) None of the operators are operating on the band you are on
(3) Or propagation isn’'t being friendly to you

NOTE: Keep in mind that JS8Call isn’'t magic... we're still at the mercy of the iono-
sphere.

6.29.4 My rig won't fransmit

* Check your outgoing audio to your rig.
* Make sure you have JS8Call audio configured correctly.

*  Unplug the rig from the computer and hook up the computer output to a set
of headphones or speakers. Try to transmit, maybe with the TUNE button in
the app. Can you hear the tones? If not, then you have an audio problem, if
so then you have a transceiver problem.

* Make sure your PTT is configured correctly for your rig or use VOX. You can
test this in the settings. The PTT button will turn green if it can key your
transmitter. If you have audio into the rig, but still have no RF out, make
sure you have your rig configured correctly by checking your digital gain / tx
gain / mic levels. After that, make sure your rig works... switch over to FM or
CW and send a carrier to make sure the rig can actually transmit at all.

7 Glossary
AF....ccoienil. Africa
AGC.............. Automatic Gain Control
ACK.............. Acknowledge
ADIF............. Amateur Data Interchange Format
ALC.............. Automatic Level Control

AMMRON...... American Redoubt Radio Operators Network
https://en . wikipedia.org/wiki/American Redoubt

AN........oooel Antarctica

APL............... Application Programming Interface
APRS............ Automatic Packet Reporting System
APRSIS......... APRS Internet Service
ARES............ Amateur Radio Emergency Service
ARRL............ Amateur Radio Relay League.
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ASCIL............ American Standard Code for Information Interchange

CAT.............. Computer Aided Transceiver

CMD............. Command

CPU.............. Central Processing Unit

dB................ Decibels

EMCOMM..... Emergency Communications

EU.....c.cooi Europe

GNU.............. Gnu is Not Unix

GPS.............. Global Positioning System

HF................ High Frequency radio spectrum: 3 to 30 MHz.

IOTA............. Islands On The Air: https://www.iota-world.org/

LSB.............. Lower SideBand

MARS........... Military Auxiliary Radio System:
https://en.wikipedia.org/wiki/Military Auxiliary Radio System

MFSK............ Multiple Frequency-Shift Keying

NA......coeene. North America

OC....cceevenenn. Oceana

PC...coeeeinint. Personal Computer

PDF.............. Portable Document Format

POTA............ Parks On The Air: https://parksontheair.com/index.html

PSK.............. Phase Shift Keying

PTT............... Push-To-Transmit (Talk)

QMX............. QRP Labs Multimode Xcvr

QRO.............. Telegrapher’s Q-Code directing increase in power. Also, any power set-
ting above QRP.

QRP.............. Q-Code—Lower Your Power; or low-power radio communications.

QSB.............. Your signal is fading or, equivalently, I am experiencing fading.

QSL.............. Telegrapher’s Q-Code: I received your last transmission

QSO.............. Communication with another operator

QSY...oeenenenne. Change Frequency to (followed by frequency number)

QTH.............. Telegrapher’s Q-Code shorthand for station geographic location.

RACES.......... Radio Amateur Civil Emergency Service:
https://en.wikipedia.org/wiki/Radio Amateur Civil Emergency Service

RADAR......... Rapid Deployment Amateur Radio: https://groups.io/g/RaDAR

RAYNET........ Radio Amateurs Emergency Network:
https://en.wikipedia.org/wiki/Radio Amateurs Emergency Network

RF.........o... Radio Frequency

RFL............... Radio Frequency Interference

RTTY............ Radio Teletype

SA..cccoiiiiiin. South American

SMS.............. Short Message Service: A standard protocol used for sending text

messages, typically up to 160 characters, between mobile phones and
other devices.

SMSGTE....... SMS Gateway To Email: Name of the service that acts as a gate-
way, letting amateur-radio operators exchange SMS texts and APRS or
e-mail messages. In practice, SMSGTE receives an APRS packet, for-
wards it as an SMS to a cellular phone, and can also take an incom-
ing SMS and deliver it to the APRS network.

SNR.............. Signal-to-Noise Ratio in dB.
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SOTA............ Summits On The Air: http://www.sota.org.uk/
SSB.............. Single SideBand

Ul..oooveennnnen User Interface

URL.............. Universal Resource Locator

USB.............. Upper SideBand

USB.............. Universal Serial Bus

UTC.............. Coordinated Universal Time:

https://en.wikipedia.org/wiki/Coordinated Universal Time In 1967 the CCIR
adopted the names Coordinated Universal Time and Temps Universel
Coordonné for the English and French names with the acronym UTC
to be used in both languages. The name "Coordinated Universal Time
(UTC)" was approved by a resolution of IAU Commissions 4 and 31 at
the 13th General Assembly in 1967 (Trans. IAU, 1968).

VFO.............. Variable Frequency Oscillator

W Power rating in Watts

WFD............. Winter Field Day

WpM............. Words Per Minute

WPM............. Words Per Minute

WWV............ Shortwave time signal: https://en.wikipedia.org/wiki/WWYV_(radio_station)

8 Revision History

Release: Edit and reformat the official documentation for easy reading and
comprehension, remove dead links, consolidate data from external references where
appropriate, and incorporate lessons learned during field operations.

8.1 Revision-1
i.  Added a revision history.
ii. Added paragraph 2 Document Applicability.

iii. Added details about sound notifications to paragraphs 6.1.1.3 Audio Tab
and 6.1.1.7 Notifications Tab.

iv. Added paragraph 6.16.3 Beware Mode Speed.

v.  Clarified paragraph 6.10.1 Indicators description related to the appearance
of the telephone icon.

vi. Added speculative interpretation to paragraph 6.13.1 Standard Messages.

vii. Added explanation of the ALL-TXT log file to paragraph 6.18 LOG—Station
Log, and recommendation to periodically erase the file contents.

8.2 Revision-2

i.  Added the following data to the document properties Description-tab: Title,
Subject, Keywords, and Comments.

ii. Changed the page-header text to a Title-field that pulls the document title
from the document properties.

iii. Inserted above the Table of Contents a cross-reference active-link to the lat-
est revision heading text.
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iv. Paragraphs 6.1.1.3 & 6.1.1.7 : Explicitly referenced the related figure to
which user settings will differ.

v.  Paragraph 6.10.1 : Reworded the telephone-icon description for clarity.
vi. Paragraph 6.16.3 : Corrected a typo and clarified use of ChatGPT.

vii. Paragraph 6.18 : Removed superfluous verbiage.

8.3 Revision-3
i.  Added paragraph 6.15 Standard Operating Procedure.
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