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projects. Leo also instructs at 8AAT (club call-sign:
VA3KYO. The topic will be 8AAT STEM Cubesat
Robotics Camps. www.8aat.space If any club
members know of any science teachers in high
schools, please extend an invitation to them.
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John — VE2EQL

President’s Message




% Editor’s Ramblings

Steve — VE3EZB

Greetings, fellow amateur radio enthusiasts, and a Happy
New Year to all! Once again, | am delighted to assume
the role of your newsletter editor, providing Roger with a
well-deserved break.

As we begin 2024, it's time to celebrate the spirit of
connectivity that defines our hobby. This year is poised
to offer many opportunities for fun and camaraderie
among our community members.

Exploring New Frontiers

A cornerstone of amateur radio has always been the
perpetual exploration of new frontiers. Let's kick off the
new year by challenging ourselves to venture beyond
familiar frequencies and modes, exploring bands that
may be less traversed. The thrill of making contacts on
uncharted territories adds a sense of adventure to our
hobby, enriching our understanding of the vast radio
spectrum.

Digital Modes: The Future Beckons

In the ever-evolving landscape of amateur radio, 2024
places digital modes at the forefront. Embrace the future
by immersing yourself in modes such as FT8, JS8Call, and
others that harness digital technology to augment
communication capabilities. These modes not only
facilitate efficient and reliable communication but also
unveil new possibilities for long-distance contacts, even
in challenging propagation conditions. My personal goal
for 2024 is to use and learn more about these modes.

Satellite Operations: Reaching for the Stars

If the realm of satellite operations remains unexplored in
your amateur radio journey (as it does in mine), now
presents the ideal moment to delve into this exciting
facet. With an increasing number of amateur radio
satellites orbiting the Earth, the opportunity to make
contacts via space has never been more accessible. Equip
yourself with the necessary gear and software and join

the ranks of hams who are reaching for the stars in 2024.
Contesting: Sharpen Your Skills

Contesting continues to be a thrilling aspect of amateur
radio, providing operators with the chance to test their
skills and equipment against counterparts worldwide.
Whether you're a seasoned contester or a newcomer,
consider making it a resolution to participate in at least
one contest this year. The exhilaration of competing
against fellow hams, coupled with the joy of making
numerous contacts in a short span, is an experience
every amateur radio enthusiast should relish, not to
mention the camaraderie (and food) that accompanies it.

Building Bonds through Nets and Clubs

Amateur radio transcends technology; it's about building
enduring connections with like-minded individuals.
Joining nets and clubs offers a fantastic opportunity to
share experiences, seek advice, and cultivate a sense of
community. Whether through local nets or online clubs,
expanding your network of friends and collaborators
adds another layer of richness to the amateur radio
experience.

Community Service: Giving Back

Let's not overlook the potential we possess to make a
positive impact. Engage in community service initiatives
that leverage your skills as a radio operator, be it
providing communication support for local events or
participating in emergency preparedness drills.
Contributing to the community is a rewarding aspect of
our hobby that enhances its value.

In closing, 2024 promises to be a year of growth and
exploration for the amateur radio community. Embrace
the evolving landscape, experiment with new modes,
explore uncharted bands, and, most importantly, foster
the sense of camaraderie that makes our hobby
extraordinary. Here's to a year filled with exciting
contacts, new friendships, and the enduring spirit of
connectivity that defines amateur radio.

73 and best wishes for a fantastic 2024!



The Geek’s Corner
This month’s Geek — Steve VE3EZB
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Building a Remote WiFi Antenna Tuner
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Situation

VE30IJN (Mel) has an 80/160m vertical antenna in a field
beside his home. This antenna requires the use of an
Antenna Tuning Unit (ATU) at the base of the antenna to
match the antenna to the feed line. In this case, the ATU
is nothing more than a couple of inductors (one for each
band) and a relay to switch between the two inductors,
all installed in a box at the base of the antenna. The 12v
dc power required for the relay is provided from a power
supply located in the shack and fed via a ~36m (120ft)
cable buried under the driveway and lawn.

The Problem
For the 80m band, the inductor (the coil on the left in
Figure 5) can be tuned by soldering a tap to the inductor

at a specific point. This setup should remain unchanged
unless there are modifications made to the feedline or
radials. However, at 160m, in order to cover the entire
band, the antenna requires periodic "re-matching" or
"re-tuning" when the operating frequency shifts across
the band. Here lies the challenge. Using a manually
adjusted inductor via the solder tap method becomes
impractical, as it necessitates constant readjustment as
the operating frequency is moved up/down the band.

Ideas

The basic solution was a roller inductor but how to tune
it from the shack? Having someone at the antenna to
manually rotate the inductor until SWR is satisfactory is
not very practical. Running new wire and installing a
motor and end stop switches to adjust the inductor from
the shack was certainly a workable idea but that involved
tearing up the driveway and lawn to install more cables.
Not ideal because the RF transmission cable (LDF-4 1/2"
heliax) and the 12v dc relay power as well as the many
ground radials buried around the antenna and digging
another trench for a new wire, risked damaging the
existing cable.

As hams, we live in the world of wireless (it’s kinda our
thing) so why not a wireless solution. | like to tinker with
and program Arduinos and other “System on a Chip”
(SoC) microprocessors, and | had a few in my “tickle
trunk” ‘cause you never know when you will need one.
Those of you who are of a particular age will get the
reference to the tickle trunk - that thing had everything.

The Components

For the microprocessor, | decided on the NodeMCU 12E
(figure 1) which comes with a built-in ESP8266 WiFi
capable SoC all on one board. | needed a stepper motor,
so | chose the Nema-17 stepper motor. (figure 6)

Figure 1 — NodeMCU 12E - notice the WiFi antenna on the left
(squiggly line).

| also needed a motor driver to control the motor and
the L298N Motor Drive Controller Board (figure 2) fit the
job nicely and finally, rounding out the hardware list are



a couple common micro switches. These micro switches
will be used to detect when the roller has reached the
end of the inductor, stopping the motor, preventing
damage to the motor and/or the roller inductor. Now,
with all the required items gathered, so began the
project to control the roller inductor at the ATU via WiFi
capable SoC and a stepper motor.

Now yes, | appreciate that you can purchase a
commercially available tuner but those are quite pricey
and as far as | am aware, there are no WiFi capable
tuners, and besides, where is the fun in buying
something when you can build it yourself.

Implement the Solution

The ATU needed to have the roller inductor and stepper
motor installed (figure 6). This was taken care of by Mel -
VE3O0IJN, leaving the end stop switches and the
programming up to me. The ATU has a 12v dc source for
the relay so that voltage source was used to power the
L298N motor driver.

One of the nice things about the L298N motor driver is
that it has an on-board 5v dc supply and since the
NodeMCU 12E can operate on 5v dc, no extra wires are
needed.

As far as | know, the NodeMCU 12E was not designed to
operate in a higher-than-normal RF environment so it
was decided to use the sole available wire in the ATU to
connect it to a physical "Hard Reset" switch within the
shack. This decision would prove to be beneficial as I'll
explain later.

Figure 2 — L298N motor drive control board.

Wiring the Hardware

The micro switches were hot glued (figure 3) to the
inductor roller to hold them in place and to ensure the
switch pins did not contact the metal frame of the
inductor. Easy.

The stepper motor was mounted in the box and coupled
to the 160m inductor using an isolation coupler (Figure
11).

The diagram in Figure 4 shows how the components are
connected. The motor controller (L298N) draws power
from the 12V source, which also supplies power to the
relay used to toggle between the two inductors and their
corresponding bands. The NodeMCU receives power
from the L298N's on-board 5v dc supply. The connection
between NodeMCU pins D1-D4 (set as outputs) and
L298N pins IN1-IN4 enables control over the stepper
motor's movement.

A Ground (GND) pin from the NodeMCU is wired to one
side of both microswitches, while Pins D5 and D6 (set as
inputs) from the NodeMCU connect to the opposite sides
of these microswitches. These microswitches serve as
the clockwise (cwes) and counter-clockwise (ccwes) end-
stops.

Each coil of the motor (A+ & A- coil and B+ & B-) are
connected to the L298N motor controller. The A+ and A-
coils connect to the L298N Out1 and Out2, while the B+
and B- coils connect to the L298N Out4 and Out3,
respectively. It is important to note that the wiring
configuration may be different for each stepper motor so
check the wiring diagram for your motor if you decide to
build this.



Figure 3 — Close-up of the roller inductor with the end stop
switches hot-glued into place. What? It worked.

Not shown in the diagram at figure 4 is the “Hard Reset”
pin/wire. This wire is connected from the RST pin on the
NodeMCU and connects to a momentary switch located
back in the shack. The RST pin on the NodeMCU is the
pin located between the GND and EN pin that you can
see at the bottom right of Figure 1. When the button in
the shack is pressed, it will connect the RST pin to the
power supply ground and cause the NodeMCU to reset.

Writing the Code

Now, for coding (programming). For the coding platform,
| chose the VS Code/PlatformIO environment. It has lots
of nice features to help make coding easier. However, all
the coding can be done using the Arduino IDE. I've used
the Arduino IDE for many of my projects and even
though the Arduino IDE doesn’t have all the bells and
whistles of other programming environments, it works
well. If you are new to programming, | suggest you
download the latest version of the Arduino IDE which
you can find here. https://www.arduino.cc/en/software

Since this was to be a wireless solution, a webserver had
to be set up. As mentioned earlier, the beauty of using
the NodeMCU 12E is that it has a built-in ESP8266 that
has WiFi and limited webserver capabilities. While the
webserver capabilities of the ESP8266 may be limited,
they are more than enough to handle this application
comfortably. In the interest of brevity, | won’t bore you

with all the code design issues that needed to be
managed but after several attempts, and some help from
ChatGPT, | finally had a working code. | uploaded
(flashed) the code to the NodeMCU that was connected
to the L298N motor control board, crossed my fingers,
and pointed my browser to the webserver on the
ESP8266 ... Success!

User interface

The software must be configured to the SSID and
password of the wireless network that you want the
Remote Tuner to connect to. Since the user interface is a
simple webserver, it can be accessed by pointing the
browser of your PC, laptop or smartphone to
http://remote_tuner [Note http and not https and note
there is an underscore (not a space) between remote
and tuner.] If you are connected to the same WiFi
network as the tuner, you should see something like
figure 8.

Pressing the CCW button will cause the motor to (as the
name suggests) move counterclockwise, thus causing the
roller of the inductor to move from the bottom towards
the top of the inductor (figure 3); the green bar will
move to the right to indicate the position of the roller
and the numbers above the green bar will change to
indicate the number of steps motor has taken which is a
numeric indication of the position of the roller. If the
CCW end stop microswitch is reached and activated, the
CCW End Limit “LED” will turn RED (figure 10) and the
motor will stop moving. You will also get a message that
the Motor STOPPED. The motor/inductor will now only
move CW. Pressing the CW button will cause the green
bar to move left, the numbers to count down and the
motor/inductor will move clockwise until you press STOP
or until the clockwise end stop is reached. The STOP
button stops the motor once you are satisfied with the
SWR. The Soft-Reset button will cause the NodeMCU to
reset. (See comments about the Soft and Hard Reset
elsewhere in this article.) The numbers you see above
the green position bar are there to help quickly get back
to the correct motor position for a particular frequency.
Once the antenna is matched, you can record this
number and the next time you want to use the same
frequency, all you need to do is move the
motor/inductor to the same number and after a quick
SWR check (always check) you should be tuned.

Development, bench testing
As mentioned earlier, the decision to employ a “Hard


https://www.arduino.cc/en/software

Reset” for the NodeMCU would prove to be beneficial,
and I'll explain how. Initially, my plan was to integrate a
software-based reset using the “ESP.restart” function,
which | did (Soft Reset). However, as is often the case,
reality unfolded differently than anticipated. | discovered
that rebooting the server using this “Soft Reset” method
does not remove the power from the L298N motor drive
controller board. The combined power draw of the
stepper motor and controller board is approximately
800mA during movement and around 900mA when
stopped. | believe the increased current when stationary
is attributed to the “brake feature”, which, while useful in
applications like 3D printing to maintain motor position,
proves unnecessary in this context.

Extended operation in “brake-mode” results in heat
buildup in both the motor and the control board. To
tackle this issue and decrease the circuit's resting
current, a “Hard Reset” is implemented. The “Hard
Reset” switch, situated in the shack, is a simple toggle
switch that connects the NodeMCU's reset switch to the
power supply ground, causing the microcontroller to
reset. Until an alternate solution can be found for this
issue, the microcontroller must be “Hard Reset” after
each tune is complete. Still better than going out to the
antenna each time you want to re-tune. It's noteworthy
that, despite the theoretical equivalence of the “Hard-
Reset” and “Soft-Reset” pins, this specific application has
proven otherwise.

fritzing

Figure 4 — Wiring diagram.

Field testing

Finally, the day came for the field test. Unfortunately, |
couldn’t participate in the field test (stupid work ...
always interfering with my fun). Mel - VE3OJN took the

ATU box and installed it at the base of the antenna
(figure 5). He then connected to it via his WiFi network
and tested to ensure the motor was moving as expected
... it did. Test one complete. Next was the big test. From
inside his shack, (where it was warm) Mel checked the
tuning using his SWR meter and adjusted the inductor
until the SWR was flat. Success. Another project in the
books.
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Figure 5 — ATU installed at the base of the antenna.
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Figure 6 — Nema-17 stepper motor.



Figure 7 — ATU. On the top left-ish is the relay for switching
in/out the 160m inductor. The 80m inductor can be seen on the
bottom left and the 160m inductor on the right.

E] o VE3E remote X + v

@ C O A remote tuner

Remote Antenna Tuner

1663

CW End CCW End
- e ) @
Limit Limit

(ow ] (ccw ] (sTop [ soft-Reset

Figure 8 — This is a screenshot of what you see when you point
your web browser to the ESP8266 server. (http.//remote_tuner)

The number above the “green bar” also indicates the position of
the roller on the inductor and can be used to quickly tune/match
the antenna.

ote: If you are interested in building this project,
you can find the software files on Steve’s Github at
https://github.com/VE3EZB/Remote-AE-Tuner
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STOPPED - don't forget to turn off power if
the antenna is tuned.

Figure 9 — Screenshot with STOP button pressed and end stop
switches not reached.
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Figure 10 — Screenshot when the CCW End Stop has been
reached. The “LED” will turn red to indicate that the CCW End
Stop has been reached. The motor/roller will only move CW.

Follow-up

As expected, reality often differs from expectations, and
this scenario is no different. When applying RF from the
amp, even at a low output, the NodeMCU ceases to
function during tuning. Although this isn't a problem
once the circuit is tuned, it poses an inconvenience
during the tuning process, requiring manual motor
adjustments and checks. To address this issue, we
propose to implement a Faraday cage-like shield around
the NodeMCU, enclosing it on all sides except the one
facing the house, where the controller's Wi-Fi antenna is
situated. I'll provide an update if we are successful in
getting this to work ... if | remember :)

73—Steve—VE3EZB


https://github.com/VE3EZB/Remote-AE-Tuner

Figure 11 — Notice the isolation coupler now installed between
the motor and the inductor.

‘—.7\‘_ n:.-

5 BUT INSIDE] WANT MORE: -
WATTAGE AND A HIGHER ANTENNA

[https://gotahams.com/ham-humot/]

//[www.youtube.com/channel/UCS5-

What do you call a group of hams who get
together to talk about antennas? A radiation
therapy session!

[https://punandjokes.com/ham-radio-jokes/]



https://gotahams.com/ham-humor/
https://punandjokes.com/ham-radio-jokes/
https://www.youtube.com/channel/UC5-TxDHPRe1bI_vMYXU1Mmg
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Coffee Klatch 23 Dec 23 at Spinners Diner, 118 Pitt St, Cornwall




It's almost time for Winter
Field Day!

(Edited to fit format)

January 27th & 28th 2024

Winter Field Day 5
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As we count down the last ten days to Winter
Field Day 2024, we are sending this quick email
with some short reminders.

Winter Field Day is an Emergency
Communications Exercise. The event starts at
1900z on the 27th. Local times in the USA are
11:00 Pacific, 12:00 Mountain, 13:00 Central &
14:00 Eastern. The event runs for 24 hours. You
can operate from home, but we encourage you
to get outside and set up a portable stationin a
unique location. Setting up a field station is one
of the main objectives for Winter Field Day!

Winter Field Day is a structured exercise where
participants follow specific Standard Operating
Procedures. These guidelines enable the event
to proceed smoothly and ensure everyone is
giving the correct exchanges. They also outline
a number of objectives that participants are
encouraged to accomplish during the event. For
this year's event, bonus points have been
swapped with similar objectives for you to
achieve. Grading the objectives will be
determined by the proportion of the objectives
you have completed. For instance, achieving 8
out of the 10 objectives would result in an 80%
score.

Our guidelines for 2024 can be found at:
https://winterfieldday.org/sop.php

Next, we are excited to share that we have
upgraded our mapping and location database
on our site, making it easier for you to navigate.
We have refined our WFD locations map,
ensuring it's user-friendly. When you add your
WEFD location, you're helping us create a
detailed list of all WFD sites. We encourage you
to take a few minutes to add your location to
our map. We're anticipating a high level of
participation, with several DX stations included.
You can easily add your location by following
this link. https://www.winterfieldday.org/register-
location.php
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If you have read our guidelines and added your
location to our map, you are ready to go! We
hope you have what it takes and step up to the
challenges we have laid out for this event in
2024. Maker sure you to look around our
website and check out some of our resources.
You can also view this year's newsletter at
https://winterfieldday.org/downloads/newsletters/
WFDNews2024.pdf

Remember Winter Field Day is an Emergency
Communications Exercise. The changes we
make from year to year are designed to
enhance your operating abilities and push you
to try new things. Objectives and exercises will
vary slightly from year to year to keep you on
your toes. As we shift our focus back to our
roots, we would love to hear your thoughts on
the things that have changed so far and what
you would like to see in the future.

Check us out on social media and share your
opinions. We value ever comment we get
before, during and after the event. You can join
our Facebook group, follow us on X, or join our
Discord Group. Don’t forget to share pictures of
your set up as well. We hope to work you on
the air on Saturday January 27th!


https://winterfieldday.org/sop.php
https://www.winterfieldday.org/register-location.php
https://winterfieldday.org/downloads/newsletters/WFDNews2024.pdf

Did you see us live on Ham Radio 2.0? Jason,
KC5HWSB, invited some members of the Winter
Field Day Association to a live stream with him
and Frank, KG5AHJ, from Tank Radio. This is an
informative video as we share updates for
2024 along with our views and ideas on what
WEFD should really be. You can check out the
link at https://www.youtube.com/live/pv6vbXJYo-
c?si=QaKhwAfclVVPEKKM

The Winter Field Day is made possible with
support from lcom America. Find out more
about how Icom supports and encourages ham
radio use by visiting their community page
found at
https://www.icomamerica.com/lineup/amateur/co

mmunity/

Copyright (C) 2024 Winter Field Day Association.
All rights reserved.

Links you may find inter

https://www.youtube.com/@

https://www.youtube.com/@o



https://www.youtube.com/live/pv6vbXJYo-c?si=QaKhwAfcIVVPEkKM
https://www.icomamerica.com/lineup/amateur/community/
https://www.youtube.com/@KM6LYW/featured
https://www.youtube.com/@outnaboot
http://www.w1hkj.com/modes/index.htm

