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A Note to New Hams and Non-Techies

If you are a new Ham licensee — congratulations and welcome to the world’s greatest hobby. Those of you that
already are Hams and do not have a lot of technical skills, the “How-To” series of documents was created just for
you.

The technical side of Ham radio operations is very exciting. Pairing up modern computer technology with analog and
digital Ham radio signals is an incredible achievement. It did not evolve, however, with the human in mind. In order
to make a radio send digital data requires a number of individual components that must all be configured to work
together. If one of these components is missing, or mis-configured, the system will simply not work.

This is what is so frustrating to new Hams and non-techies. The requirement to understand how each of the
components work, and how to get them to work together is often a nightmare.

As you begin your journey to explore the technical side of computers and Ham radio, | urge you to be patient and
not get frustrated. When you cannot get your system to work after hours of trying, you will probably think, “This is
nuts!”. You are absolutely right. Remember, modern tech was not designed with the human in mind.

If you are willing to take the journey into the technical side of Ham radio, | promise you will be rewarded. You will
accomplish things you never thought a Ham radio could do, and you will learn — a lot. As you progress, you will get
even hungrier for more knowledge. And the cycle continues.

| have experienced the frustration. There were times | felt like throwing my radio out the window. Yet | stuck with it. |
did not give up. | asked for help from the more experienced. | ‘squelched’ my frustration. Over time, | gained a level
of expertise that surprised me.

| remember the hard times. | want to make things easier for you.
| strive to create documentation that is clear, concise, and walks through every step of implementing technology that

is new to you. Each document has lots of screen-shots, diagrams, process flows, and checklists. They were written
to make you successful.
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Introduction

This document is a member of the N1ISPW ‘How-To Series’ of documents, created to fill the gap between YouTube
videos and real life. | applaud all of my Ham colleagues that have created hundreds of great videos, visualizing how
to accomplish some cool Ham technology hack.

Videos are great, but in most cases, they do not provide enough detail to get a system up and running. What seems
to work without a hitch in the video, often becomes a nightmare when an average Ham attempts to recreate what
they saw the presenter do.

To ease the frustration of “YouTube implementation pain” experienced by so many of us, my contribution to the Ham
community is some long overdue documentation.
‘How-To’ Goal

The goal of this ‘How-To’ is to document the steps needed to send Emails on FM radio channels using Winlink
Express, a Windows computer, and a Digirig. In short, | will show how to configure a Windows computer to send
Winlink Emails using a Digirig digital audio device and a Baofeng UV-5R H/T. | chose these components because |
want to open the world of Winlink to you using the smallest budget possible.

A secondary goal is to push new Hams and non-techies outside their tech comfort zone to learn new things.

Requirements

To send Emails via Winlink Express, there are a lot of parts that have to work together to achieve success.
Your cost to deploy a Digirig setup should be less than $100 USD not including your radio.

Digirig Mobile $49.97
Digirig Cable (e.g Baofeng) $29.97
USB Cable $9.97

$89.91

| have broken these parts down into five categories:
Hardware

Software

Configuration

Radio/Comms

Operations

agrpLODE

Hardware
The hardware you need includes the following:
« A computer running Window 10/11
« Digirig Mobile
« Digirig cable for your specific radio
« USB-C cable that works with a Digirig
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Software

The software you need includes the following:
& Winlink Express

& Direwolf (Open-source software TNC)

Radio/Comms
For the radio will need the following:
& An FM radio transceiver (e.g. Baofeng UV-5R)
« AWinlink FM RMS (Gateway) within range
« Clean RF signal between your radio and the RMS

You must ensure all of the above play nice together if you want to send Emails over radio waves.

Step-1: Hardware
Windows 10/11 Computer

You need a Windows computer. The steps outlined in this document were performed on a Windows 11 laptop.
You can also use a Windows 10 computer, but remember, Microsoft is dropping support for it on October 14,
2025.

Digirig
You can purchase a Digirig on Amazon. | suggest you order one directly from the Digirig web store; they are
cheaper and Digirig does not have to pay Amazon'’s, fees so it keeps costs down. When you place your order,

pay attention to the different CAT configurations. For most modern radios, you should select “Logic levels
(default)”.

Digirig cable for your radio
You also need to buy or make a Digirig cable for your radio. You can find one for your radio at the Digirig store. |
use this black Baofeng cable for my UV-5R.

NOTE: Many of Digirig’s cables work in multiple radios. For example, the cable kit for the Baofeng radios will
work with my Anytone AT-D878UV radio. In fact, most radio’s with the K1 connector (two prongs) will work with
this cable kit. This is also known as a “Kenwood” cable.

USB-C cable that works with a Digirig

It is critically important that you find a USB-C cable that works correctly with a Digirig. Not all USB-C cables are
the same. You can buy excellent USB cables from Digirig that have chokes on each end. If you have troubles
getting your Digirig to work — the first thing to suspect is your USB cable.

Step-2: Software

Winlink Express

You need to create a Winlink account if you do not already have one. The easiest way to do this is to download
and install Winlink Express on your computer. Once installed, run Winlink Express (Figure 1).



https://downloads.winlink.org/User%20Programs/Winlink_Express_install_1-7-23-0.zip
https://digirig.net/product/short-usb-c-to-usb-c-cable/
https://digirig.net/product/baofeng-cables/
https://digirig.net/store/
https://digirig.net/product/digirig-mobile/
https://www.amazon.com/Digirig-Mobile-Integrated-Digital-Interface/dp/B095B9C15R
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Sentltems (8)

:-:: Winlink Express 1.7.12.0 - N1SPW — (]
M1SPW - Settings Message  Attachments MoveTo:  |Saved ltems ~ | Delete OpenSession: Vara HF Winlink ~ Logs Help
DIEES GBE N T@&@EE X HS > @
No active session.

System Folders Date/Time Message ID Size Source Sender Recipient Subject
Read ltems (0)
Qutbox (0)

Saved ltems (0)
Deleted ltems (0)

|| Drafts (0)

Personal Folders

| Global Folders
Global (0)

Figure 1: Winlink Express

Next, create a Winlink account. This can be done on the ‘Settings’ page. Click on the ‘Settings’ menu, and select

‘Winlink Express Setup’ (Figure 2).

85 Winlink Express Properties
Call Signs

My Callsign: N1SPW My Passwaord:

{Case senstive)

(Used for courtry code)

Callsign suffix (optional): Change password

Password recovery e-mail:
(Non-Winlink e-mail address where lost password will be sent when requested)

Remove Callsign Request password be sent to recovery e-mail

Aundliary Callsigns and Tactical Addresses

Add Entry
| Remove Entry
Edit Entry

My Grid Square: DM13EL Lat/Lonto Grid Square

Winlink Express registration key:

Service Codes

PUBLIC EMCOMM

(Use PUBLIC for ham call signs. Separate multiple service codes by spaces.)
I you change service codes, you must update the list of channels

Update Cancel Help

Contact Information (Optional)

Name:

Street address 1:

Street address 2:

City

State/Province:

Country

Postal code:

Web Site URL (optional):
Phone number:

Non-Winlink e-mail:

Additional information (optional)

Recalculate HF path quality if SFl changes more than: 10

Keeplogsfor | 2 % weeks Keep deleted messagesfor 30 days
8 Display list of pending incoming messages prior to download

B Wam about connections to stations holding messages

[0 Allow diagnostic information ta be sent to the Winlink Development Team
() Automaticaly install fieldtest (beta) versions of Winlink Express

() Automatically install updates without prompting

Figure 2: Winlink Express Setup

Fill in the required information:

* Call sign

» Password

» Password recovery Email address
* Grid square

* Service code(s)

* Contact information

Click ‘Update’. Your account will be created once verification of your Call sign is completed. Your Winlink Email
address is your <call sign>@winlink.org. Winlink will send you an Email with your Winlink password. | strongly

suggest you change it to something only you know.

| also suggest you read the Winlink documentation to get familiar with the program. At a minimum, you should
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open a ‘Telnet Winlink’ session and practice sending Emails to/from your Winlink account and your personal
Email account via the Internet.
Now that the dependencies are installed, let’s install Direwolf.

Direwolf

Direwolf is an open-source application that fills the role of TNC (Terminal Node Controller). It is used to perform
all the requirements of AX.25 packet management. Many Windows users use the application SoundModem for
this. | prefer Direwolf because it is easier to use and configure.

Download the latest Windows version of Direwolf on Github: https://github.com/wb2osz/direwolf
On the right side of the landing page you will see “Releases”. Click on the latest version (Figure 3).

Dire Wolf is a software "soundcard”
whb2osz Update ciyml & 390d4a8 - 11 monthsago &) 520 Commits AX.25 packet modem/TNC and APRS
encoder/decoder. It can be used stand
.github/workflows Update ci.ym| 11 months age alone to observe APRS traffic, as a
tracker, digipeater, APRStt gateway, or
cmake github actions implementation (#396) 2years ago 9P 9 Y
Internet Gateway (IGate). For more
conf Clean up sample direwolf.conf file. 2years ago information, look at the bottom 1/4 of
this page and in
data Add TH-D75 and another seen on APRS Thursday. 2years ago https://github.com/wb2osz/direwolf/b
ob/dev/doc/README.md
debian cmake: new build tool 6 years ago
raspberrypi  hamradio  aprs  tnc
doc User Guide for release 1.7. 2years ago
a2s  igate  packetradio digipeater
external Second attempt to fix build on Alpine Linux. issues 150, ... 2years ago
[0 Readme
man Add EAS to gen_packets 2years ago £ GPL-2.0 license
pm Add rpm spec and systemd files 5 years ago il |
¢ 1.8kstars
scripts scripts/telemetry-toolkit/telem-volts.py: Port to python3 5Yearsago | 120watching
src Bump version to 1.7 release. 2years ago ¥ 321forks
Report repository
systemd Minor cleanups. 2years ago
[ .gitattributes Rewrite GPS handling. Lots of other clean up. 10 years ago © Ve:)sio_r; 1.7-October 2022 ¢
on Oct 28, 2023
c w Bjears
0O gitignore cmake: new build tool 6 years ago e
Figure 3: Direwolf Releases

Scroll down to the bottom of the page and download the X64 version of the software (Figure 4).

v Assets ¢
® direwolf-1.7.0-2260df1_i686.zip 19.8 MB Oct 28, 2023
direwolf-1.7.0-9807304_x86_64.zip 15.8 MB Oct 28, 2023
[3) Source code (zip) Oct 28, 2023
[} source code (tar.gz) Oct 28, 2023
Figure 4: Direwolf download

Once the software is downloaded we need to put it somewhere. | suggest you create a folder named direwolf in
the root of your C:\ drive (C:\direwolf). Next, copy the contents of the direwolf zip file to that folder.

NOTE: There are a lot of files in the zip file you do not need. The only files needed from the zip file is
direwolf.exe, direwolf.conf, and the data folder with its contents.



../../../../../../../../../../../../C:/direwolf
../../../../../../../../../../../../C:/
https://github.com/wb2osz/direwolf
https://github.com/wb2osz/direwolf
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Step-3: Configuration

Direwolf

The Direwolf configuration file is named direwolf.conf. It will be in the C:\direwolf folder or wherever you placed
the direwolf zip file contents.

There are three (4) things Direwolf needs from you in order to operate correctly.
*  Your call sign
* The baud rate of your packet communication
* The correct PTT setting
* The KISS port number

Open the Direwolf configuration file in a text editor.
Scroll down to somewhere around line 177.
Replace the NOCALL entry with your call sign (Figure 5).

#
1 # It can be up to & letters and digits with an optional ssid.
2 # The APRS specification requires that it be upper case.
#
# Example (don't use this unless you are me): MYCALL WB20SZ-5
#

P PR K R P |
)

~J
]

MYCALL NI1ISPW

~1

Figure 5: MYCALL setting

Scroll down to somewhere around line 192.
Uncomment the line that contains the Baud rate you will use. In most cases this will be MODEM 1200 (Figure 6).

189 # In most cases you can just specify the speed. Examples:
190 #

152  MODEM 1200
193  #MODEM 9600

Figure 6: Modem speed

Finally, we need to determine how to activate the PTT (Push-to-talk) on your radio. We need to determine two
things: What Com port and what USB port the Digirig was assigned by Windows. The Direwolf software will
determine what USB port to listen on. We need to determine the Com port.

To do this, plug your Digirig USB cable into your computer. In the windows search bar start typing “device” and
the Device Manager App will appear. Open it.



../../../../../../../../../../../../C:/direwolf
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In the Ports section of the device listing, the Digirig will appear as “Silicon Labs CP210x USB to UART Bridge”
and a port number.

> @ Mice and other peinting devices
» [ Monitors
> I Network adapters
> ' MoMachine USE Host Adapter
~ & Ports (COM & LPT)
| i Silicon Labs CP210x USE to UART Bridge (COME)
» = Print queues
> = Printers
i » I Processors
> B Security devices
» !‘t Software components
| Software devices

>
» B Sound, video and game controllers
> & Storage controllers

Figure 7: Device Manager

Around line 225 in the direwolf.conf file un-comment the PTT COMn RTS line. Replace the COMn with the COM
port from the device manager. In my case it is COM port 6 (Figure 8).

The transmitter Push to Talk (PTT) control can be wired to a serial port
with a suitable interface circuit. DON'T connect it directly!

For the PTT command, specify the device and either RTS or DIR.
RTS or DTR may be preceded by "-" to invert the signal.
Both can be used for interfaces that want them driven with opposite polarity.

S ok SR S SR SE SR

PTT COM& RTS
#PTT COM1 RTS -DTR

Figure 8: PTT setting

The last thing to configure it the KISS port number. Scroll down to around line 272. Make sure the
KISSPORT setting is 8001 (Figure 9).

263 # Dire Wolf acts as a virtual TNC and can communicate with
264 4 client applications by different protocols:

265 ¥

266 # - the "AGW TCPIP Socket Interface" - default port 8000
267 # — KISS protocol over TCP socket - default port 8001
268 # - KISS TNC via serial pert

26 #

270

271  AGWPORT 8000
272 KISSPORT 8001
2

Figure 9: KISS port

That is all that is needed to configure Direwolf.
Winlink Express

To configure Winlink Express, start the application. In the session type dropdown, select “Packet Winlink”, then
click “Open Session” (Figure 10).

ﬁ: Winlink Express 1.7.25.0 - N1SPW

:N1SPW -~ Add Callsign  Settings  Message  Attachments  Move To:  |Saved Items | Delete OpenSession: pzclket Winlink « | Logs

NiegBaGe A PO X HS > @

Ho active session....

System Folders Date/Time Message ID Size Source Sender Recipient Subject
Inbox (0 unread)
Read ltems (0)
1 Outbox (0)
Sentltems (15)
Saved ltems ()

Figure 10: Open session

-8-
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Click on “Settings” (Figure 11).

:a: Packet Winlink Session

Exit  Settings Channel Selection 9600 Baud  Start  Stop

Connection type: -

Direct N1SPW-10 | Via |

| Connection script: = Edit script

Time te next Autoconnect = Disabled

°** Starting WL2K packet session...

=% Initializing KISS over TCP Host 127.0.0.1 Port 8002
| *** Initialization complete

“** Ready

Figure 11: Winlink settings

Add script

Remove script

Next, configure the TNC type.
Packet TNC Type: KISS
Packet TNC Model: NORMAL
Serial Port: TCP
TCP Host/Port:  127.0.0.1 8001

Leave all other values at their default setting.

Click “Update” (Figure 12).

| & Packet Winlink/P2P Setup
| TNC Connection
| Packet TNE Type: | KISS
Packet TNC Model: | NORMAL -~ Serial Poit:  TCP
TCF Host/Part: 127.0.0.1

Packet sound modem.
{For KISS mode)

() Automatically launch packet sound modem

TNC Parameters

O 12008ad  © 9600 Baud
| TX Delay (Miliseconds): |500 ~| [300 -
! Masimum Packet Length: | 128 v 2% -

Maximum Frames: | 4 v [7 z
Frack: |2 MNE v
Persstance: | 160 v 2 v
Siottime: |30 vl 2 v

Maximum Retries: | 5

Enable IPoll: [

Automatic Calling
Autoconnect time: | Disabled ~
[ Automatically call when there are pending outgoing messages

Update Cancel

Figure 12: TNC settings

8001

Browse

We need to make one more configuration setting. Direwolf and Winlink Express both use port 8001. Direwolf
uses it for the TNC service, and Winlink uses it for form creation. So we need to change one of them. It is

easiest to change the Winlink port.

In the main Winlink window — click on “Settings”. Then click on “Form settings...” (Figure 13).
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MN1SPW
|

DlaEdlé e

In Packet Winlink session.

# Winlink Express 1.7.25.0 - N15PW

~ Add Callsign | Settings | Message  Attachments  Move To: | Saved ltems
| R Winlink Express Setup...
Font for text...

System Folders

Inbox (0 unread

Font for lists... Source

Set color themes

| Read ftems () .
| outbox (0) GPS5 / Position Reports...
Sentltems (15) Winlink Catalog Requests...
gir;:éti:;s([é] GRIB file request...
Drafts (0) Preferences...
i Personal Folders Message Motification and Forwarding
CMS Forwarding and User Options...
Form settings...
Auto session open on startup...
Global Folders ST
Global (0) Group Addresses...

Figure 13: Winlink form

Sel

Change the “IP port of the form server” field from 8001 to 8010. Click “Save” (Figure 14).

Form Server

IP address of form server: |acalhost

IP port of form server: 8010

Sending Messages with Form Data

B Attach XML files with form data to messages generated by forms
[ Attach XML form files to messages going to Intemet e-mail addresses

HAutomatic Form Opening

B Automatically open forms when messages are selected

B Automatically open reply forms when replying to messages with forms

B Force Winlink Express to be shown over web browser after form submission

@ Show on map only most recent report within 100 meters from same sender

Send Forme as pdf Files

If you enable this option, messages with form attachments sent to Intemet
addresses (g.g., john@xyz com) have the form information converted to a
pdf file. Messages sent to Winlink users (callsigns) continue to have the
form data sent in a condensed xml file where it's merged with the display
form on the receiving end. Waming: Forms sent as pdf files are much
larger than the condensed xmi file. Often, messages with pdf forms are 50
kb or larger. They are not sutable for slow radio connections.

] Send forms as pdf files to Intemet addresses

Save Cancel

Figure 14: Winlink form settings

-10-
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Step-4: Radio/Comms
Now that the required software is installed and configured, it is time to get on the air and send some Emails.
In this step we will do the following:
1. Configure your radio for Winlink packet mode.
2. Start Direwolf and ensure it connects to your Digirig.
3. Set proper volume levels.

4. Start Winlink Express and send an Email via the Internet.
5. Send a Winlink Email via radio to a local RMS.

1. Configure radio for Winlink packet mode

In this “How-To” | am using a Baofeng UV-5R. | have also successfully sent Winlink messages using an Anytone
D878UV Plus, Yaesu FT-60, Vx-6R, FT-300D mobile and a Kenwood TM-D700 Amobile. In Appendix Il, you will
find the radio settings | use for each of these radios.

Refer to the Appendix Il and configure your radio.

2. Start Direwolf and ensure it connects to your Digirig

Direwolf is a terminal application. There is go GUI. This is why I like it. It simply runs in a terminal window and
tells you exactly what it is seeing and doing.

In file explorer, traverse to your C:\direwolf folder. Click on direwolf.exe.

Direwolf will look for audio devices on your computer. If more than one is found, Direwolf will prompt you for
which one to use. In my case, there is only one soundcard, so Direwolf automatically selected it. (Figure 15).

Chdirewolf\direwolf.exe

Dire Wolf version 1.7
Includes optional support for: cml@8-ptt

Reading config file direwolf.conf

Available audio input devices for receive (*=selected):
©: Digirig (USB PnP Sound Device)

Available audio output devices for transmit (*=selected):

0: Digirig (USB PnP Sound Device)
Channel ©: 1200 baud, AFSK 1200 & 2200 Hz, A+, UU18@ sample rate.
Ready to accept AGW client application © on port 8000 ...
Ready to accept KISS TCP client application 8 on port 8001 ...
Ready to accept KISS TCP client application @ on port 8002 ...

Figure 15: Direwolf application

Also notice in the above screenshot Direwolf has started a KISS TCP service on port 8001.
If Direwolf cannot find a soundcard or there are other problems, the program will stop running and tell you, in
red, what is wrong. If you do run into problems, refer the Troubleshooting section in Appendix |.

-11-


../../../../../../../../../../../../C:/direwolf

Ham Radio “How-To” Series Winlink Express - Windows - Digirig

3. Set proper volume levels

One of the most frustrating thing about Windows is the high number of places you can set audio controls.
To cut down on the confusion, follow this simple advice.

On your Windows Desktop, right click anywhere on the background and select New | Shortcut (Figure 16).

A Shortcut

Cd Display settings

/ Personalize 9 Bitmap image
[ OpenDocument Drawin
[ OpenDocument Presentati
E3 OpenDocument Spreadsheet
B OpenDocument Te

B Openin

[& Text Document

| Compressed (zipped) Fold r% .
g

Figure 16: Create shortcut

Type in “C:\Windows\System32\mmsys.cpl” or browse to that file location and select it. Figure 17).

What item would you like to create a shortcut for?

This wizard helps you te create shortcuts to local er network pregrams, files, folders, computers, or
Internet addresses.

Type the location of the item:

CaWindows\ System32ymmsys.cp Browse...

Click Mext to continue.

Figure 17: Shortcut file

Click Next | Finish.
You will now have a shortcut on your Desktop that opens the Sound control panel.

NOTE: If you want to change the Shortcut Icon, right click on the Shortcut. Select the Shortcut tab. At the bottom
of the dialog click on the Change Icon button. You can select from a bunch of icons.

Click on your new Shortcut to open the Sound panel. Select the Playback tab. In the list, look for an item named
“USB PnP Sound Device”. Double click on it.

| suggest you change the device named and Icon to make it easier to recognize. Change the name of the device
to “Digirig”. Change the Icon to something you prefer (Figure N).

Select the Listen tab. Again look for the “USB PnP Sound Device” in the list and click on it. Change the name
and Icon (Figure N).

Follow the screenshots on the next page and set your device to the same settings.
The Speaker settings are in the left column and the Microphone settings are in the right.
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Digirig General (Speaker) Settings Digirig Listen (Microphone) Settings

@ Digirig Properties

‘ General |evels Enhancements Advanced Spatial sound

‘ m Digirig
Change lcon

Controller Information
USE PnP Sound Device Properties
‘ (Generic USE Audia)

e —

‘ General Levels Enhancements Advanced  Spatial sound

‘ Speakers
. 50 oy Balance

Microphone

| > @

P e S —

B Digirig Properties x

‘ General Levels Enhancements Advanced Spatial sound
Select the enhancements to apply for your current speaker
configuration. Changes may not take effect until the next time you start
playback.

8 Disable all enhancements

[W]Bass Boost
[ virtual Surround
[C] Room Correction
‘ [] Loudness Equalization

- —

B Digirig Properties X

‘ General Levels Enhancements Advanced Spatal sound

Spatial sound format

‘ Select the Spatial sound format you want to apply.

off v

; -
[ Digirig Properties X

| 4 Digirig Praperties >
|

General Ligten Custom Levels Advanced

Change lcon

Controller Information
USE PnP Sound Device Properties
[Generic USE Audio}

e —

4 Digirig Properties *
girig Prop:

General Listen  Custom Levels Advanced

You can listen to a portable music player or other device through
this Digirig jack. If you connect a microphone, you may hear
feedback.

4 s

| [ Listen ta this device

Playback through this device:
Default Playback Device ~

== a———————— —

)
4 Digirig Properties x
General Listen Custom |evels Advanced

Oacc

NOTE: Automatic Gain Control (AGC)

must be unchecked or the audio will not work.

| 4 Digirig Properties X

General Listen Custom Levels advanced

Microphone

. 50 gy

-13-



Ham Radio “How-To” Series

Winlink Express - Windows - Digirig

4, Send a Winlink Email via radio to a local RMS

You are now be ready to send a Winlink Email via your radio. For this step to be successful, you must be close
enough to a Winlink RMS for your radio to connect. Remember, a typical H/T only transmits @5 watts, so the
RMS must be pretty close.

Click on direwolf.exe in C:\direwolf to start Direwolf Make sure it start up without any error (Figure 18).

Chdirewolf\direwolf.exe

Dire Wolf version 1.7
Includes optional support for: cml@8-ptt

Reading config file direwolf.conf
Available audio input devices for receive (*=selected):

®: Digirig (USB PnP Sound Device)
Available audio output devices for transmit (*=selected):

0: Digirig (USB PnP Sound Device)
Channel ©: 1200 baud, AFSK 1200 & 2200 Hz, A+, U4U100 sample rate.
Ready to accept KISS TCP client application © on port 8601 ...
Ready to accept AGW client application @ on port 8600 ...

Figure 18: Direwolf console

Start Winlink Express and click on Message | New Message (Figure 19).

f
ﬁ Enter a new message

Post to Qutbox  Select Template  Attachments  Spell Check  Savein Drafts  Close

From: N1SPW w Send as: Winlink Message ~ | [J Request message receipt

To: nilspw@arrl net;

Set Defaults

Ce:

Subject:  Testmessage from Winlink Express

Atach:

| Hello Winlink World)|

Figure 19: New Message

Create a test Email message and then click “Post to Outbox”. You can see the message by clicking on the
Outbox list item (Figure 20).

&2 win

MN15PW

~ Add Callsign Settings Message Attachments Move To:  |Saved Items «| Delete OpenSession: Daclet Winlink Logs
DleEe e WP SEEDE X -Ed I P> e

In Packet Winlink session.

System Folders Date/Time Message 1D Size Source Sender Recipient

Inbox (0 unread) |'-l':|] 2025/08/0501:49 91Z3IPE0YWSOI 250 N1SPW N1SPW nlspw@ar .net Test message from Winlink Express
Read ltems (0)
Sentltems (15)

Saved ltems (0)
Deleted ltems (3)

Subject

Drafts (0} Message ID: 91Z3P60YWSOT

Personal Folders Date: 2025/08/05 01:4% (UTC)

From: N1SPW

To: nlspw@arrl.net

Source: N1SPW

Location: 33.479%167NHN, 117.625000W (Grid sguare)
Subject: Test message from Winlink Express

oballiolders Hello Winlink World!

| Global (0)

Figure 20: Outbox
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Make sure your radio is properly configured, and it is securely connected to your Digirig. Turn the squelch on

your radio to O (open).

Open a Packet Winlink Session by clicking on the Open Session button.

Exit  Settings  Channel Selection 9600 Baud  Start  Stop
Connection type:  Direct = N1SPW-10 Via | ‘ . |
Coennection script: @ Add script Remove script

Time to next Autoconnect = Disabled

*** Starting WL2ZK packet session...

“** Initializing KISS over TCP Host 127.0.0.1 Port 8001
*** Initialization complete

“** Ready

Figure 21: Opening a session

Click on the Channel Selection button and select an RMS that is close to you. Make sure your radio is tuned to
the RMS channel. It is a good idea to tune another radio to the same frequency so you can monitor the audio.

| % Packet Channel Selector x
| SelectChannel Update Table Via Internet  Update Table Via Radio  Exit

Stations found within 185 miles of your grid square.

e
KMBSLF-12 145.080 1200 DM13DL | PUBLIC 005 270
KEGSWE-10 145090 1200 DM13EC |PUBLIC 009 000
WABRUZ-10 145.090 1200 DM13EQ |PUBLIC o009 000
KFBBRC-100 145090 |1200 DM13D0 |PUBLIC o010 a
KMERTE-12 144970 1200 DM13DS |PUBLIC 021 47
WBACS-10 431475 9600 DM13DS | PUBLIC 021 M7
KMGRTE-10 145090 1200 DM13C8 |PUBLIC 022 335
KGBHSQ-10 145.050 | 1200 DM13JJ |PUBLIC 025 103
KEBVZZ-10 144970 1200 DM13AR |PUBLIC 026 312
‘WEHER-10 441500 9600 DMO3XQ |PUBLIC 028 301
‘WEHER-10 145.080 1200 DMO3XQ | PUBLIC 028 an
NHEWR-10 145050 | 1200 DM13LM | PUBLIC 034 085
KNBZDY-10 145.050 | 1200 DM13LL |PUBLIC 034 0s0
‘WDBCDN-11 145090 |1200 DMO3WS | PUBLIC 035 305
WDBCDN-10 431175 | 9600 DMO3WS | PUBLIC 035 305
WBACS-11 431125 | 9600 DM13CX |PUBLIC 036 345

Figure 22: Channel selector

Click on Start. You should see connect messages in the Session console window (Figure 23).

2% Packet Winlink Session - [m] ®
Exit  Settings  Channel Selection 9600 Baud Start  Stop

Connection type: Direct = N1sew-10 | via | |

Connection script: - Add script  Remove script

| Received: 134 Sent: 373 Time to next Autoconnect = Disabled

“** Starting to call N1SPW-10
“** Opening KISS over TCF Host 127.0.0.1 Port 8001
“** Connecting to N1SPW-10
“** Connected to N15PW-10 at 2025/08/05 01:55:52

Trying ec2 322316428 compute-1 amazanans.com
*** NTSPW Connected to CMS
[WL2K5 0-B2FWIHIMS]
PQ: 72030837
CMS via N1SPW >
SV NISPW
{RMS Express-17 25.0-82FHMS]
PR: 64414909
: N1SPW-10 DE N1SPW (DM13EL)
FC EM 91Z3P60YWSDI 230 208 0
Fs B0

FSY
*** Sending 91Z3PE0YWSOI.
FF

*** Completed send of message $1Z3PE0YWSOI
*** Sent | message. Bytes: 250, Time: 0004, bytes/minute: 3667
| @

*** — End of session with NTSPVW-10 at 2025/08/05 01.56:08 —
*** Messages sert: 1. Total bytes sent: 250, Time: 00:15, bytes/minute: 351

Messages Recsived: 0. Total bytes received: 0, Total session time: 00:15, bytes/mincte: 0
Disconnecting

Disconnecting

*** Disconnected at 2025/08/05 01:56:11

*** Disconnect reported

Figure 23: Session console
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You should also see output in the Direwolf console (Figure 24).

cadirewolRdirewolf.exe

Attached to KISS TCP client application 1 on port 8001 ...

Ready to accept KISS TCP client application 8 on port 8001 ...
KISS protocol set Persistence = 22U, chan 0

KISS protocol set SlotTime = 20 (*10mS units = 200 mS), chan @
KISS protocol set TXDELAY = 3@ (*1@mS units = 300 mS), chan ©
KISS protocol set FullDuplex = 8, chan @

[6L] N1SPW=N1SPW-10:(SABM cmd, p=1)

N1SPW-16 audio level = 125(48/27)  __|]]1]]_
Audio input level is too high. Reduce so most stations are around 50.
[@.4] N1SPW-1@>N1SPW:(UA res, f=1)

N1SPW-10 audio level = 130(41/26)  __|]]]]]-

Audio input level is too high. Reduce so most stations are around 50.
[@.4] N1SPW-10>N1SPW:(I cmd, n(s)=8, n(r)=8, p=1, pid=0xf@)Trying ec2-
3-223-164-28. compute-1.amazonaws . com<@x0d>

[6L] N1SPW=>N1SPW-10:(RR res, n(r)=1, f=1)

Figure 24: Direwolf console

Success! Congratulations. Your hard work has paid off. You now have a working PAT-Winlink setup that you can
use in the field.

Step-5: Operations

You need to ensure you can quickly get your Winlink station up and running in the future. For this, | like to use a
checklist. Below are the things you must do to get your station up and running after the system is shutdown.

CLLCCCCCCKK

Boot your Windows computer.

Connect the Digirig to your radio.

Connect the Digirig to your computer.

Turn on the radio and open the squelch (0).

Configure the correct sound levels (mmsys.cpl Shortcut).

Start Direwolf by clicking on direwolf.exe in C:\direwolf.

Start Winlink Express.

Open a Packet Winlink session.

Send and receive Emails.

If Direwolf does not start, ensure the direwolf.conf file can find your Digirig device.

If PTT does not work, ensure direwolf.conf file has the correct PTT setting for your radio
e.g. PTT COM6 RTS

There are quite a few steps to get up and running. Once you do it a few times, it goes very fast. Here are a
couple of suggestions:

You will need to adjust the sound levels for each radio you use. | ignore the Direwolf audio level
warnings, and adjust the sound levels that work with each radio.

Make sure the volume on your radio is correct. Set it to 50-60%. Baofeng radios need to have high audio
settings due to their sketchy design. Correct audio settings on the computer and the radio must be at the
correct levels or you will not connect to an RMS.
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Wrap-Up

I hope you find this guide useful and that it helps you get a PAT Winlink station up and running.

My intent here is to provide some detailed, visual, documentation, to help new Hams or those do have little patience
for the complications of technology. | also hope you learned something.

Please send corrections, comments, complaints, ideas, or any other feedback to: nispw@arrl.net.

73,
N1SPW
Aug 9, 2025
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Appendix I: Troubleshooting

Sending an Email via radio waves is a complex process. As you can see from the previous pages, there are a lot
of parts that need to work together to get an Email from a radio to a recipient inbox. A lot can go wrong.

Depending on the issue you are having, the Internet support forums are a great help. Winlink and Digirig have
very active forums that have experienced Hams ready to give you advice. Denis, the creator of the Digirig is very
active in his support forum and has been extremely generous with his time and genius to help anyone who asks.

Based on my experience and digging around support forums, here are the areas that cause the trouble:
Direwolf configuration settings

Winlink Express settings

Push-To-Talk (PTT) setting

Volume controls

Radio comms

Connecting to a Winlink RMS

oghwN P

Direwolf configuration settings

If you cannot get Direwolf to start, it usually tells you what is wrong. In most cases, it cannot find the Digirig
device.

Also, make sure you have a USB cable that works with the Digirig. | cannot tell you many times | have read in a
forum the reason the Digirig did not work was because of an improper USB cable. Some USB cables are only
wired for charging devices. These cables will not work with a Digirig. When in doubt, try a differenct USB cable.

Winlink Express configuration settings

Configuring Winlink Express is straightforward. If your system is not working, make sure your settings match
those shown on pages 9-11. Winlink is very good at giving you hints at what might be wrong.

If direwolf is running and your radio is not transmitting the proper tones, make sure your volume settings are
correct. Also close an open session and start a new one.

Push-To-Talk (PTT)

Getting the Digirig to send a serial PTT signal to your radio can be a challenge. | suspect this is the most
common issue Hams have with the Digirig. Denis (Digirig creator) has done a great service building customized
cables for so many radios. He also freely provides cable schematics, and encourages Hams to build their own
cables.

| can only provide general advice here. The key is to ensure that the Direwolf PTT setting matches the USB port
assigned to the Digirig. If you have trouble with PTT, sometimes it helps to unplug, then reconnect the Digirig
USB cable from the computer. A reboot can also clear us problems if you have been making a lot of settings
changes.

Also be sure the radio cable is securely seated in the radio. This is a particular problem for the Yaesu Vx-6R
cable with a threaded tip.

Free Advice: If you are using a Vx-6R, | suggest you remove the o-ring from the Digirig cable. This will ensure
the tip seats completely in the radio.

On many radios, you must enable/disable menu items to get PTT to work. In particular, you may need to ensure
VOX is disabled.
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If PTT is a problem for you, the Digirig support forum is the place to find detailed troubleshooting information for
your particular radio.

Volume Control

Using the Windows sound control panel is a little clunky. Make sure you have right sound device selected [USB
PnP Sound Device], and start with the speaker and microphone settings @y0. Also make sure the Auto Gain
Control (AGC) Page 14.

If Direwolf complains lot about sound levels being too high, it usually means the volume on your radio is too
high. Lower the volume on your radio in increments until the warnings disappear. | error on the sound settings
being too high, than too low.

Also remember, you need to have the squelch on your radio set to zero.

Radio settings

You should not have to make a lot of changes to your radio setting to get all this to work. The way | determined
what settings | needed for each of my radios was to reset them to factory default settings. Then | made as few
changes as | needed to the default settings to get the rig to work.

You may need to experiment to find the right formula. One area to pay attention to is VOX and squelch tail
elimination. The other is the radio volume level.

The key to radio settings is to ensure your audio volume levels are correct, and that you xmit a clear signal with
a clean/fast break at the end. The xmit/rcv cycle between your radio and the RMS is near instantaneous. There
can be no squelch tail, beeps, or anything else preventing your radio from instant rcv after a transmit.

One other thing that can catch you — repeater offsets. Be sure to observe your radio display when transmitting. If
you see it switches channels on xmit, you have a repeater offset in play. You need to be sure you are in simplex
mode on all frequencies when talking to an RMS.

As a final troubleshooting step, | again want to emphasize, the importance of having an distortion free radio
signal and clean xmit cutoff.

In my opinion, if you can get the Digirig PTT circuit working with your radio, it should be able to send Emails on
FM.

You can find the configuration setting for the radios | use in Appendix II.

Connecting to a Winlink RMS

Many Winlink users complain they cannot connect to a Winlink RMS even though they can hear their radio
sending the packet tones. Everything seems to be working, but the RMS does not “answer”. Although this
sounds dumb, are you sure you are close enough to the RMS that it hears you?

If you are trying to send Winlink Emails with an H/T, most H/T transmit at about 5W max. Unfortunately, this
means your radio signal is not going to carry very far. Even if you hook your H/T up to a large and capable
antenna, you are still only broadcasting @5 watts.

In other words, you need to be really close to the RMS for it to work. If possible, | suggest you get your Winlink
station up and running on a 50W mobile radio, before experimenting with H/T’s.
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Appendix Il: Radio Settings

This section contains a general guide on radio settings for Winlink communications. | have successfully sent
Winlink messages with the below radios:

* AnyTone D878UV Plus

* Baofeng BF-F8HP

* Baofeng UV5R

* Yaesu FT-60 H/T

*  Yaesu FTM-300D Mobile
*  Yaesu Vx-6R H/T

You may be surprised to learn there are very few setting changes you need to make to get your rig to send
Emails via Winlink Express. In fact, my Yaesu FT-60, and Vx-6R only needed the squelch to be set to 0 (Off)
after a factory reset, and they were sending Emails.

To test the radio settings on my radios, | first reset them to factory specs. This ensured that all settings were at
their default settings. Then | connected the correct Digirig cable to the radio and made sure it was secure.
Finally, | tested each radio without making any changes. If it did not work, then | started to tweak settings.

Below are my recommended radio settings:

The frequency you choose must be in simplex mode.
The squelch should be turned off (Set to 0).

PTT signal from your Digirig must work.

VOX should be off.

Dual-mode should be off.

Power-saver mode on both Xmit and Rcv should be off.

NOTE: These settings are only a guide. Your radio may need other setting changes. Experiment until you
achieve success.

If you have a radio that is programmed to your liking and you are not interested in a factory reset, | suggest you
connect it to the Digirig and see if it works as is. If it does not connect to an RMS, then compare the radios
factory default settings and see what is different.

NOTE: During all of the radio tests, | only changed out the Digirig cable for the specific radio | was testing. | did
not have to change any of the Direwolf or audio settings on the computer. It just worked.

AnyTone D878UV Plus

To factory reset this radio you press the PTT and PF1 (Just below PTT) switches together and then turn on the
radio. The radio will ask you to confirm a reset.

Set the clock time if desired (Menu | Settings | Radio Set | Other Func | 27-Time Zone & 29-Date Time).

Set VFO-A channel to the RMS channel (e.g 145.090)

Set Analog mode (Menu | Settings | 2-Channel Set | 3-Channel Type | 1-A-Analog).

Set Squelch level (Menu | Settings | 1-Radio Set | 4-Other Func | 6-Ana Sq Level | 1-Ana SQ Off).
Without any other changes, | was able to connect to an RMS and send an Email.
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Baofeng BF-F8HP

| reset the radio and turned the squelch to 0.
Set Squelch level (Menu | Item-0 | Set to 0 | Menu)
Turn the radio volume to about 75%.
Adjust the Tx power to fit the distance from an RMS.

NOTE: Baofeng radios require the H/T volume setting to be quite high to connect to an RMS.
| was able to connect to an RMS without any other changes. Some Internet chats suggest you need to turn
squelch-tail-elimination off (Menu Item 35).

Baofeng UV-5R

To my surprise, this radio sends Winlink messages just fine. To factory reset this radio press Menu, then scroll to
Item 40. Press Menu twice. When the radio reboots perform the following:

Set Squelch level (Menu | Item-0 | Set to 0 | Menu)
Turn the radio volume to about 75%

NOTE: Baofeng radios require the H/T volume setting to be quite high to connect to an RMS.
| was able to connect to an RMS without any other changes. Some Internet chats suggest you need to turn
squelch-tail-elimination off (Menu Item 35).

Yaesu FT-60

This H/T is one of my favorite radios. | highly recommend this to new Hams as their first radio.

To factory reset the radio, hold down the monitor button just below the PTT, then turn on the radio. Select item
number 4 from the list. Press and hold the F/W button until the radio reboots.

When the radio reboots perform the following:

Set Squelch level to 0 (Collar dial on top of radio all the way to the left).
Turn the radio volume to about 60%
Adjust the Tx power to fit the distance from an RMS.
| was able to connect to an RMS without any other changes. Yaesu radios seem to work right out of the box.

Yaesu FTM-300D

This is a mobile rig. There are a lot of settings to this radio, but it connects to an RMS after a factory reset
without any configuration changes. There is one thing to note here. This radio will only do digital on VFO B. This
means the active VFO must be the bottom one set to the correct frequency for the RMS.

Yaesu Vx-6R

I own three of these radios. When | go into the field, this is the radio | take with me.

To factory reset the radio, hold down the monitor button just below the PTT, then turn on the radio. Select item
number 4 from the list. Press and hold the F/W button until the radio reboots.

When the radio reboots perform the following:

Set Squelch level to 0 (F/W | Monitor button below PTT| Turn collar knob on top of radio to the left).

Turn the radio volume to about 60%.

Adjust the Tx power if needed (F/W | TxPO | Turn collar knob on top of radio to desired power setting).
| was able to connect to an RMS without any other changes.
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