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MY BACKGROUND

Licensed in 1974 — Junior in high school
= Avid DX’er

= Electronics Experimenter

Studied Electrical Engineering

= Purdue University and Old Dominion University

Norfolk Naval Shipyard Apprenticeship — Electronics Mechanic
Navy Medical Information Management Center — Computer Specialist

Sr. Director, IT National Railroad Passenger Corporation (Amtrak)



== WA4MCMKits
-]

) »
~e. Vi

RETIREMENT —WHAT NOW!?

Sr. Director, IT Amtrak

31 January 2020
(that’s right, 2 months before COVID lockdown)
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LEARNING A NEW SKILL:
DISCOVERING MICROCONTROLLERS

= What is a Microcontroller?

= An integrated circuit that contains a processor, memory, and one or more |/O peripherals on a single chip

= Modern microcontrollers can contain many I/O peripherals including USB Port(s), Serial Port(s), Bluetooth, WiFi,A/D & D/A
converters, etc.

"  Programmed using common languages such as Basic, Python, and C++

= Popular Brands
= PIC (Programmable Interface Controller) — Microchip Corp.
= ESP32 — Espressif
=  ATmega32 — Arduino
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GETTING STARTED WITH MICROCONTROLLERS

= Buy a development board

= eBay, Adafruit, Amazon, etc.

" |ncludes a common microcontroller as well as many different peripherals

= May need to add a programmer

= Usually comes with tutorials and examples

= Practice your “Google-fu”
= ARRL Press

= Best of Arduino Projects for Ham Radio
= More Arduino for Ham Radio

= ARRLs PIC Programming for Beginners (used copies on Amazon)

= Explore all the possibilities

= Ham Radio use ideas will start to present themselves



USING MY NEW-FOUND KNOWLEDGE

= Searching for a Project
= Had to be Ham Radio Related

=  Something | needed for my Shack

= No plans for anything beyond this

= Remote Antenna Switch

= HOA restrictions force my antennas into the attic

= | prefer resonant dipoles if | can’t erect a tower and Yagi antenna, so one antenna per band
= | didn’t want to run multiple coaxial cables from basement shack to the attic

" Needed to be automatically controlled via the radio’s band data

" Needed logic that would prevent changing antennas while transmitting



USING MY NEW-FOUND KNOWLEDGE

" 6 Weeks of Research and Development

= Controlling relays via the microcontroller using the fewest control wires
= How to buffer band data between my radio and the microcontroller
= User interface design (it’s all about the switches!)

= Firmware development cycle consumed the most time

= Needed Some More New Skills

=  Circuit Board Design
= EasyEDA — free download
= RF design considerations
= How to get them made?

= Metalworking (for the enclosures)

= Screen Printing




USING MY NEW-FOUND KNOWLEDGE

= Final Design Exceeded Expectations

= |nstalled and operational at the end of July 2020

=  Eureka moment!




CAN | FUND MY HOBBY WITH THIS THING?

= Possible Product for any Hamshack

= There were already several successful, comparable products on the market

=  Ameritron/MF], DX Engineering, etc.

= Make it a Kit so Minimum Effort on My Part

= Satisfies my desire to bring kit building back to the hobby (I miss Heathkit!)

= Support requirements would be limited to helping with troubleshooting instead of repairing/replacing defective product

Limit the space needed to store inventory

Low Overhead

Ooops! Need another new skill (writing assembly/operating manuals)



CAN | FUND MY HOBBY WITH THIS THING?

® Some Hurdles to Overcome

= Developing sustainable sources for materials

= Circuit boards, electronic/mechanical components, enclosures, etc.
= |nitial Capital Funding (the CFO was leary)

= How to Advertise and Market the Kits

= How/Where to sell them and receive the money

"  What do | know about shipping?




CAN | FUND MY HOBBY WITH THIS THING?

= Started on eBay and Facebook Marketplace
= First kits sold in December 2020

= Developed Web Site in June 2021 (new skill alert!)

= QTH.COM Hosting (Highly Recommend!)

= Hamfests

= WA4MCMkits Officially Registered in Maryland

= 8 July 2021




== WA4MCMKits

| LOVE HAMFESTS!

= First Hamfest as a Vendor was
the Manassas Tailgate 202 |

= Sold 2 kits!

= Currently Attend 3 Major Fests:

® Hamcation — Orlando in February
= Hamvention — Xenia, OH (Dayton) in May

= Shelby Hamfest — Shelby, NC in September

= And 4 Regional Fests:

=  Winterfest —Vienna in March

=  Manassas Tailgate — in June

= Berryville — in August

= CARAfest — Howard County, MD in October
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Hamvention, May 2024
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RAAS-8a REMOTE ANTENNA SWITCH KIT

Control from Your PC — Now available with an optional USB
interface to your PC for computer control! Comes with a
companion Windows Application for computer controlling the
switch. Also, currently supported by RemoteHams.com.

Supports up to 8 Antennas — Reduce feedline costs by only
running a single coaxial cable out to your antenna farm.

Automatic Antenna Selection — If your transceiver provides

band data, it can easily be programmed by the operator to

automatically select an antenna when a new band is

Eelegted. The same antenna can be assigned to multiple
ands.

Transmitter Protection — The switch will accept a transmit
signal from the transceiver and lock out the ability to change
antennas while transmitting.

« Handles Up to 1500 Watts — The switch will handle up to 1500
watts into a 50Q load.
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RAAS-8a REMOTE ANTENNA SWITCH KIT

- Supports up to 8 Antennas — Reduce feedline costs by only
running a single coaxial cable out to your antenna farm.

- Automatic Antenna Selection — If your transceiver provides
band data, it can easily be programmed by the operator to
automatically select an antenna when a new band is
geleé:ted. The same antenna can be assigned to multiple

ands.

- Transmitter Protection — The switch will accept a transmit e o — U i\
signal from the transceiver and lock out the ability to change R = s T P T [ E
antennas while transmitting. D P // T

- Handles Up to 1500 Watts — The switch will handle up to 1500
watts into a 50Q load.
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RAAS-8a REMOTE ANTENNA SWITCH KIT

- Control from Your PC — Now available with an optional USB
interface to your PC for computer control! Comes with a
companion Windows Application for computer controlling the
switch. Also, currently supported by RemoteHams.com.

- Supports up to 8 Antennas — Reduce feedline costs by only
running a single coaxial cable out to your antenna farm.

—

- Automatic Antenna Selection — If your transceiver provides
band data, it can easily be programmed by the operator to
automatically select an antenna when a new band is iy e DN
geleé:ted. The same antenna can be assigned to multiple m e heema | 0 mmeeeeeceeeoofooooo

ands. ) N ; :
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- Transmitter Protection — The switch will accept a transmit
signal from the transceiver and lock out the ability to change

antennas while transmitting. e e, ... | '; .....

- Handles Up to 1500 Watts — The switch will handle up to 1500 ; A Neliglt
watts into a 50Q load. = — S:S:E:-B: 0. 8-0.0-8:0-0:0.0.0680.84
@.EWMMCMkits A e Aoy L A s e Py e iy

i, RAAS-8b Remote Antenna Switch |
Controller Main Board Rev6,3
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RAAS-8a REMOTE ANTENNA SWITCH KIT

«  Control from Your PC — Now available with an optional USB
interface to your PC for computer control! Comes with a
companion Windows Application for computer controlling the
switch. Also, currently supported by RemoteHams.com.

- Supports up to 8 Antennas — Reduce feedline costs by only
running a single coaxial cable out to your antenna farm.

- Automatic Antenna Selection — If your transceiver provides
band data, it can easily be programmed by the operator to
automatically select an antenna when a new band is
geleé:ted. The same antenna can be assigned to multiple

ands.

Transmitter Protection — The switch will accept a transmit
signal from the transceiver and lock out the ability to change
antennas while transmitting.

Handles Up to 1500 Watts — The switch will handle up to 1500
watts into a 50Q load.
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RAAS-8a REMOTE ANTENNA SWITCH KIT

«  Control from Your PC — Now available with an optional USB
interface to your PC for computer control! Comes with a
companion Windows Application for computer controlling the
switch. Also, currently supported by RemoteHams.com.

- Supports up to 8 Antennas — Reduce feedline costs by only
running a single coaxial cable out to your antenna farm.

- Automatic Antenna Selection — If your transceiver provides |l i , ;
band data, it can easily be programmed by the operator to (7T & '- S A e N d o b £t s
automatically select an antenna when a new band is S| e e O T N
gelegted. The same antenna can be assigned to multiple e e b | b mmmeeeeeiiiaii.o.. ;

ands. e

Transmitter Protection — The switch will accept a transmit
signal from the transceiver and lock out the ability to change
antennas while transmitting.

Handles Up to 1500 Watts — The switch will handle up to 1!
watts into a 500 load. Front Panel Interface
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RAAS-8a REMOTE ANTENNA SWITCH KIT

«  Control from Your PC — Now available with an optional USB
interface to your PC for computer control! Comes with a
companion Windows Application for computer controlling the
switch. Also, currently supported by RemoteHams.com.

- Supports up to 8 Antennas — Reduce feedline costs by only
running a single coaxial cable out to your antenna farm.

- Automatic Antenna Selection — If your transceiver provides
band data, it can easily be programmed by the operator to
automatically select an antenna when a new band is
geleé:ted. The same antenna can be assigned to multiple

ands.

Transmitter Protection — The switch will accept a transmit
signal from the transceiver and lock out the ability to change
antennas while transmitting.

Handles Up to 1500 Watts — The switch will handle up to 1500
watts into a 50Q load.
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RAAS-8a REMOTE ANTENNA SWITCH KIT

«  Control from Your PC — Now available with an optional USB
interface to your PC for computer control! Comes with a
companion Windows Application for computer controlling the
switch. Also, currently supported by RemoteHams.com.

- Supports up to 8 Antennas — Reduce feedline costs by only
running a single coaxial cable out to your antenna farm.
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- Automatic Antenna Selection — If your transceiver provides
band data, it can easily be programmed by the operator to
automatically select an antenna when a new band is
geleé:ted. The same antenna can be assigned to multiple

ands.

:

- Transmitter Protection — The switch will accept a transmit
signal from the transceiver and lock out the ability to change
antennas while transmitting.

- Handles Up to 1500 Watts — The switch will handle up to 1500
watts into a 50Q load. o

{42 '5:-Z WA4MCMKits _
&~ RAAS-BbRemote AntennaSwitch =~
Controller Main Board Rev6,3
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Remote Antenna Switch

Auto Manual
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RAAS-4a REMOTE ANTENNA SWITCH KIT

iRl L TR

«  Control from Your PC — Now available with an optional USB
interface to your PC for computer control! Comes with a
companion Windows Application for computer controlling the
switch. Also, currently supported by RemoteHams.com.

« Supports up to 4 Antennas — Reduce feedline costs by only
running a single coaxial cable out to your antenna farm.

- Automatic Antenna Selection — If your transceiver provides
band data, it can easily be programmed by the operator to
automatically select an antenna when a new band is
selected. The same antenna can be assigned to multiple ;

bands | & ‘ - e e e T L LR L .n

- Transmitter Protection — The switch will accept a transmit 2 _ B el RAAS-4av2.1 } ‘ ”EF“
signal from the transceiver and lock out the ability to change g,]"’ é‘ : é}’ e R == i
antennas while transmitting. AERATE S

* No Separate Control Line Required — The switch sends the NN NS AL KA RS AERA @LECT
control signal over the coaxial feedline using a bias-T o T
connection. @ S WAMOMs . e e ]

Controller Main Board Rev 6,3

- Handles Up to 1500 Watts — The switch will handle up to 1500
watts into a 50Q load.
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RAAS-4a REMOTE ANTENNA SWITCH KIT

iRl L TR

«  Control from Your PC — Now available with an optional USB
interface to your PC for computer control! Comes with a
companion Windows Application for computer controlling the
switch. Also, currently supported by RemoteHams.com.
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« Supports up to 4 Antennas — Reduce feedline costs by only
running a single coaxial cable out to your antenna farm.
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- Automatic Antenna Selection — If your transceiver provides
band data, it can easily be programmed by the operator to
automatically select an antenna when a new band is
selected. The same antenna can be assigned to multiple
bands.
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«  Transmitter Protection — The switch wi O Isol | RAAS SaNE } ‘.,,~ 3
signal from the transceiver and lock out pto-lIsolators ' e

antennas while transmitting. e . A it 1.7 1.0 7 o1 7 ¢ o
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- No Separate Control Line Required — The switch sends the o ms‘ sl A AR A R
control signal over the coaxial feedline using a bias-T . : ‘ 5.
connection.

Z WA4MCMKkits
RAAS-#a Remote Antenna Switch

Coptroller Main Board Bev6.3 B LS, ; L e i)

+ Handles Up to 1500 Watts — The switch will handle up to 1500
watts into a 50Q load.



RAAS-4a REMOTE ANTENNA SWITCH KIT

«  Control from Your PC — Now available
interface to your PC for computer contr
companion Windows Application for compu
switch. Also, currently supported by RemoteHa

« Supports up to 4 Antennas — Reduce feedline costs by
running a single coaxial cable out to your antenna farm.

- Automatic Antenna Selection — If your transceiver provides
band data, it can easily be programmed by the operator to
automatically select an antenna when a new band is
selected. The same antenna can be assigned to multiple
bands.

- Transmitter Protection — The switch will accept a transmit
signal from the transceiver and lock out the ability to change
antennas while transmitting.

* No Separate Control Line Required — The switch sends the
control signal over the coaxial feedline using a bias-T
connection.

+ Handles Up to 1500 Watts — The switch will handle up to 1500
watts into a 50Q load.
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GM-102 GRAPHICAL SWR & WATTMETER KIT

- Handles Full Legal Power Across the Full HF Spectrum Plus 6M— The
GM-102 will measure from 1.8MHz to 54MHz. Top range is 2KW full scale.

«  Graphical Touch Display — The meter uses a 3.5” TFT display with an
integrated resistive touch panel. All user controls are accessed via the
touch panel.

- Peak Hold Capability — The meter comes with a user-selectable peak hold
function that will smooth out the wild fluctuations when using SSB or CW
and display your true peak power output.

- User Selectable Meter Faces — The user has a choice of three different sl % T i
meter faces: Traditional Needle, Bar Graphs, and Full Screen Digital. s by MHWJS.{OT &
Three Independent Power Scales in 2 Selectable Ranges — The meter
provides three power scales: Either 10W/100W/1KW or 20W/200W/2KW — = . b
user-selectable. The forward and reflected power scales can be selected JEEH SRy L 4 TR R
independently of each other. e Y01 Ay T PRSI el Bovid N

S
=

- Remote Sensor Unit — The actual sensor unit is remotely connected to the
meter via an inexpensive stereo cable with 3.5mm plugs on each end.

Computer Interface — Comes equipped with a USB interface and
companion Windows application for viewing the meter on your computer
screen as well as remotely controlling all of the meter’s functions.
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GM-102 GRAPHICAL SWR &WATTMETER

- Handles Full Legal Power Across the Full HF Spectrum Plus 6M— The
GM-102 will measure from 1.8MHz to 54MHz. Top range is 2KW full scale.

«  Graphical Touch Display — The meter uses a 3.5” TFT display with an
integrated resistive touch panel. All user controls are accessed via the
touch panel.

- Peak Hold Capability — The meter comes with a user-selectable peak hold
function that will smooth out the wild fluctuations when using SSB or CW
and display your true peak power output.

- User Selectable Meter Faces — The user has a choice of three different
meter faces: Traditional Needle, Bar Graphs, and Full Screen Digital.

Three Independent Power Scales in 2 Selectable Ranges — The meter SO [ e =i, NS / yy M B

provides three power scales: Either 10W/100W/1KW or 20W/200W/2KW — e ey T N il b [3 | R
user-selectable. The forward and reflected power § & = et
independently of each other.

OpAMP INPUESECEION DY & 6.6 ¢,y @ ST Domenlllon /
& =) .

—
=

- Remote Sensor Unit — The actual sensor unit is remotely connected to the
meter via an inexpensive stereo cable with 3.5mm plugs on each end.

Computer Interface — Comes equipped with a USB interface and
companion Windows application for viewing the meter on your computer
screen as well as remotely controlling all of the meter’s functions.
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GM-102 GRAPHICAL SWR &WATTMETER
pO

- Handles Full Legal Power Across the Full HF /

11, s 6M— The
GM-102 will measure from 1.8MHz to 54MHz. S

. . h//th SCQ/Q/

«  Graphical Touch Display — The meter uses a 3.5” Qs 7}
integrated resistive touch panel. All user controls are acce 8/70' / A e
touch panel. ’70}'Ca

- Peak Hold Capability — The meter comes with a user-selectable peak to/‘s

function that will smooth out the wild fluctuations when using SSB or CW

and display your true peak power output.

- User Selectable Meter Faces — The user has a choice of three different
meter faces: Traditional Needle, Bar Graphs, and Full Screen Digital.

« Three Independent Power Scales in 2 Selectable Ranges — The meter :\: ; . T
provides three power scales: Either 10W/100W/1KW or 20W/200W/2KW — '
user-selectable. The forward and reflected power scales can be selected

& '@w;’ 5 WAMCMkits ‘
independently of each other.

SWR-Power Mster Main Boar d oy
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- Remote Sensor Unit — The actual sensor unit is remotely connected to the & 9.7  ofEPo oAt . 3 it
meter via an inexpensive stereo cable with 3.5mm plugs on each end.

Computer Interface — Comes equipped with a USB interface and
companion Windows application for viewing the meter on your computer
screen as well as remotely controlling all of the meter’s functions.
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Graphical Touch Display — The meter uses a 3.5” TFT display with an
integrated resistive touch panel. All user controls are accessed via the
touch panel.

f Underside of Board o |

Peak Hold Capability — The meter comes with a user-selectable peak hold
function that will smooth out the wild fluctuations when using SSB or CW
and display your true peak power output.

User Selectable Meter Faces — The user has a choice of three different
meter faces: Traditional Needle, Bar Graphs, and Full Screen Digital.

Three Independent Power Scales in 2 Selectable Ranges — The meter :\: : o
provides three power scales: Either 10W/100W/1KW or 20W/200W/2KW — ' Sl
user-selectable. The forward and reflected power scales can be selected

:"‘" Ly "";WAAM(,MMS |-
{

independently of each other. s L0nd ¢ 01&1 op e “l_l J SWR-Power Meter Mo ’n’
. .. ) ; . R9 =
Remote Sensor Unit — The actual sensor unit is remotely connected to the & 7 Wﬂe -ttt oy

meter via an inexpensive stereo cable with 3.5mm plugs on each end.

Computer Interface — Comes equipped with a USB interface and
companion Windows application for viewing the meter on your computer
screen as well as remotely controlling all of the meter’s functions.
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GM-102 GRAPHICAL SWR &WATTMETER

- Handles Full Legal Power Across the Full HF Spectrum Plus 6M— The
GM-102 will measure from 1.8MHz to 54MHz. Top range is 2KW full scale.

«  Graphical Touch Display — The meter uses a 3.5” TFT display with an
integrated resistive touch panel. All user controls are accessed via the
touch panel.

- Peak Hold Capability — The meter comes with a user-selectable peak hold
function that will smooth out the wild fluctuations when using SSB or CW
and display your true peak power output.

- User Selectable Meter Faces — The user has a choice of three different
meter faces: Traditional Needle, Bar Graphs, and Full Screen Digital.

« Three Independent Power Scales in 2 Selectable Ranges — The mete
provides three power scales: Either 10W/100W/1KW or 20W/200W/2KW H.ard\fvare Peak'HOId RC /X1 .1 ‘
user-selectable. The forward and reflected power scales can be selected [L @[yl F[{#3% 131 07T el g (<15 -4 & L

,.‘) SWR-Power Mster Main Boar d oy

independently of each other. ST — JEEN: ENE S

- Remote Sensor Unit — The actual sensor unit is remotely connected to the
meter via an inexpensive stereo cable with 3.5mm plugs on each end.

Computer Interface — Comes equipped with a USB interface and
companion Windows application for viewing the meter on your computer
screen as well as remotely controlling all of the meter’s functions.
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GM-102 GRAPHICAL SWR &WATTMETER

- Handles Full Legal Power Across the Full HF Spectrum Plus 6M— The
GM-102 will measure from 1.8MHz to 54MHz. Top range is 2KW full scale.

«  Graphical Touch Display — The meter uses a 3.5” TFT display with an
integrated resistive touch panel. All user controls are accessed via the
touch panel.

- Peak Hold Capability — The meter comes with a user-selectable peak hold
function that will smooth out the wild fluctuations when using SSB or CW
and display your true peak power output.

- User Selectable Meter Faces — The user has a choice of three different
meter faces: Traditional Needle, Bar Graphs, and Full Screen Digital.

« Three Independent Power Scales in 2 Selectable Ranges — The meter
provides three power scales: Either 10W/100W/1KW or 20W/200W/2KW —

user-selectable. The forward and reflected power scales can be selected =, LY =
: ., @ At
independently of each other. T FE}'—L'L, cqlc —%‘)b' -
. o = : Oy R1 ; R9 }= 1
- Remote Sensor Unit — The actual sensor unit is remotely connected to the & - cJAEPo- -t .o

meter via an inexpensive stereo cable with 3.5mm plugs on each end.

Computer Interface — Comes equipped with a USB interface and
companion Windows application for viewing the meter on your computer
screen as well as remotely controlling all of the meter’s functions.
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GM-102 GRAPHICAL SWR &WATTMETER

- Handles Full Legal Power Across the Full HF Spectrum Plus 6M— The
GM-102 will measure from 1.8MHz to 54MHz. Top range is 2KW full scale.

«  Graphical Touch Display — The meter uses a 3.5” TFT display with an
integrated resistive touch panel. All user controls are accessed via the
touch panel.

- Peak Hold Capability — The meter comes with a user-selectable peak hold
function that will smooth out the wild fluctuations when using SSB or CW
and display your true peak power output.

- User Selectable Meter Faces — The user has a choice ¢
meter faces: Traditional Needle, Bar Graphs, and Full Sg

Three Independent Power Scales in 2 Selectable Ranges — The meter : Al — ééaaaaa
provides three power scales: Either 10W/100W/1KW or 20W/200W/2KW — : T«.‘f
K

user-selectable. The forward and reflected power scales can be selected = - . ML‘M M
S ') i A4 S

independently of each other. s e ¢ LEER J SWR-Power Meter Mo ’n’
. . ; ) RO (]
- Remote Sensor Unit — The actual sensor unit is remotely connected to the & 7 omﬂ-e oIS 0y

meter via an inexpensive stereo cable with 3.5mm plugs on each end.

Computer Interface — Comes equipped with a USB interface and
companion Windows application for viewing the meter on your computer
screen as well as remotely controlling all of the meter’s functions.
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GM-102 GRAPHICAL SWR &WATTMETER

- Handles Full Legal Power Across the Full HF Spectrum Plus 6M— The
GM-102 will measure from 1.8MHz to 54MHz. Top range is 2KW full scale.

«  Graphical Touch Display — The meter uses a 3.5” TFT display with an
integrated resistive touch panel. All user controls are accessed via the
touch panel.

- Peak Hold Capability — The meter comes with a user-selectable peak hold
function that will smooth out the wild fluctuations when using SSB or CW s o
and display your true peak power output. ket PZ/ Mounted vers '

- User Selectable Meter Faces — The user has a choice of three different
meter faces: Traditional Needle, Bar Graphs, and Full Screen Digital.

« Three Independent Power Scales in 2 Selectable Ranges — The meter
provides three power scales: Either 10W/100W/1KW or 20W/200W/2KW — = - : 3 LA
user-selectable. The forward and reflected power scales can be selected , 12 = - -9 ‘["“‘w_‘, 5 WAIMCMiits

SWR-Power Mster Main Boar d oy

independently of each other. el : LISy celC By py, Vewers
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- Remote Sensor Unit — The actual sensor unit is remotely connected to the
meter via an inexpensive stereo cable with 3.5mm plugs on each end.

Computer Interface — Comes equipped with a USB interface and
companion Windows application for viewing the meter on your computer
screen as well as remotely controlling all of the meter’s functions.
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WHAT’S NEXT?

= Kits Under Development

= VHF Sensor for the GM-102
SWR & Wattmeter

= Currently on the back burner

" Limited success with stripline design

= Portable Satellite AZ & EL Rotor

= Meant for lightweight satellite antennas such as
the Arrow hand-held

= Mount on standard camera tripod

"  W/ireless connection to a computer

= Compatible with most major satellite tracking
software such as SATPC-32

" Probable introduction at next year’s Hamvention.
Possibly as early as Hamcation.
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THANKYOU

Don Friend -WA4MCM
202-438-3352
don.friend@wa4mcmbkits.com

www.wadmcmkits.com
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