Getting Started on RTTY

Introduction

Everyday more and more Amateur Radio operators are operating on the HF digital modes, in particular, RTTY. Ineach RTTY
contest | operate, | find about 8-10% new calls that I've not seen before. There are several reasons for wantingto beaRTTY op. No
matter what that reason might be, it is the purpose of these pages to assist getting you started on RTTY .

Even though I've been active on RTTY for over 20 years, have won several RTTY contests and have achieved RTTY DXCC Honor
Roll, I don't claim to have al the answers. | do have atechnical background and am familiar with many of the technical aspects of
operating RTTY. RTTY isthe most fun I've had in over 30 years of Amateur radio. It can be both complicated and simple. So I'll try
to keep things simple.

Anyone can operate RTTY. You don't have to know how to touch typeto run RTTY. Hunt & peck worksfine. Every program |
know for RTTY includes specia "buffers" which hold pre-typed messages that can be sent by pressing afunction key or clicking a
button on your screen with amouse. The late Junior, previously N5JR (this call has since been re-issued to Joel Rubenstein who is an
active RTTY operator too), was a paraplegic and earned RTTY DXCC before he died. He operated RTTY with astick in his mouth.
He should be an inspiration to all of us and shows that even those with disabilities can enjoy this very fun and exciting mode. There's
really no excuse not to try.

Whether you desire to operate RTTY for DX'ing, contesting or ragchewing, you have to start somewhere. It's my hope that | can point
you in theright direction. From there you will be able to make your own decisions on how you want to operate RTTY from your
station.

RTTY isBaudot code (see http://en.wikipedia.org/wiki/Baudot code for excellent information on Mr. Baudot and his code). More
specifically, on the Amateur HF bands, it's 5 bit Baudot meaning that every character consists of five bits, either mark or space (in
actuality Baudot is 8 bits because a start bit and two stop bits are added for synchronization see http://www.aa5au.com/gettingstarted/
rtty diddles technical.htm). In general, abaud rate of 45.45 baud is used on HF. 45.45 baud is the equivalent of 60 wpm. Even
though 45.45 is standard, you will occasionally come acrossa RTTY signal at adifferent speed. Ed, P5/4L4FN, preferred to run 50
baud rate (66 wpm) when he was active on RTTY from North Korea. 75 baud (100 wpm) can also be used on the Amateur HF bands.

The standard mark and space tones are 2125 hz and 2295 hz respectively. These frequency tones are also referred to as “high” tones.
Although these standard tones are used by most Amateurs, it's possible to operate RTTY using other frequency tones. Thisisfine as
long as you maintain the standard 170 hz shift (2295-2125 = 170 hz). Some commercial TNC's such as the KAM and PK232 use a
200 hz shift when running AFSK.  Although 200 hz shift will work OK, 170 hz is standard on HF. Sound card programs will
sometimes change the frequency of the mark and space tones when transmitting AFSK while using the NET feature to line up your
transmit signal with that of areceived station, but they maintain the 170 hz shift. Although that's important to know, | suggest not
using the NET feature just yet.

For the purpose of getting you started, MMTTY will be used here as the example program to use for running RTTY. Why? For
severa reasons. MMTTY isasimple program to use. It'seasy to set up and in all the years|'ve operated RTTY, MMTTY isthe best
decoder I've ever used. Thebest part of MMTTY isthat it'sfree! The MMTTY help file has an abundance of information about
RTTY in general.

AFSK vs. FSK (Audio Frequency Shift Keying vs. Frequency Shift Keying)

The biggest decision you will make when you begin to set up for RTTY,, is whether you want to use AFSK or FSK to transmit RTTY .
Either way is acceptable.

Thereis an excellent explanation of AFSK and FSK inthe MMTTY help file so | won't go into alot of technical detail here. For
simplicity sakes, AFSK and FSK are terms to describe how RTTY istransmitted. AFSK iswhen you send audio from a TNC or
Sound Card to the audio input of your transmitter either viathe mic input or accessory jack. FSK iswhen you send on/off keying
fromaTNC or Serial COM port (with MMTTY you can also use aparallel LPT port to transmit FSK) to the FSK input of your
transmitter. Most modern transceivers today have an FSK input. By using the FSK input to your transceiver, you can then operate the
radiointhe RTTY or FSK position and make use of filters available for receiving RTTY,, such as a narrow 250hz or 500hz IF filter.

In most cases, when using AFSK, your radio will be placed in the LSB position (although some, especialy in Europe, prefer using
USB).

| am biased in my opinion of AFSK vs. FSK. | prefer FSK over AFSK all of thetime. There are advantages and disadvantages to
both. When operating AFSK, you must make sure the audio coming from your TNC or Sound Card is at the correct level and
maintain thislevel. If the audio istoo high it will overdrive your transmitter and more than likely result in a distorted RF signal or
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cause your radio to put out "image" signals across the band. Y ou also must make sure you do not have the speech processor turned on
when transmitting AFSK RTTY. Thiswill aso cause problems on your RF signal. The only real advantagesto running AFSK are
that you can get started rather quickly using this method because it's simple audio-to-a-soundcard input for receive and audio-from-a-
soundcard output to your transceiver for transmit and you can also make use of the NET features of sound card programs. But
personally, | think NET is anice feature, but it can cause problems when not used correctly. Another disadvantage of using AFSK is
that most transceivers will not allow you to use the narrow I F filtersin your radio when operating in the LSB or USB positions. Some
recently manufactured radios allow you to change the characteristics of your |F filters so you can effectively receive RTTY in the SSB
position. Check your manual to seeif thisisthe case for your radio. And if you wonder how your radio works on RTTY, go back to
my RTTY Page and find your radio listed under my "RTTY Radios" section.

| prefer FSK because it's straight on/off keying into the FSK input of my radio. | don't have to worry about the audio level or whether
| forgot to turn the speech processor off. | can then use the FSK mode on my radio along with the narrow 250 and 500 hz filters.
When | switch from SSB to RTTY, | only have to change the mode on my radio. Thereisalittle more work involved when using
FSK. If you use a sound card, you must have a spare serial COM port (or parallel LPT port) available on your PC in order to key both
FSK and PTT, whereasif you use AFSK, you don't need this extra COM or LPT port and you can use VOX to key the radio.
However, if youuse MMTTY or any other sound card program to generate AFSK and use VOX to key your radio, any other sound
generated by Windows could possibly key your radio and send that sound out on the air. That would not be good. There are ways to
keep this from happening and | will explain that as well.

There is more detailed information covering AFSK and FSK on pages 5, 6 and 7 which will help you make your decision on whether
to set up for AFSK or FSK RTTY transmission.

Let's get started. Thefirst thing we will do isto download MMTTY from the Web.

Installing MMTTY

Here are detailed instructions on how to install MMTTY from the MM HamSoft web site.  As noted below in the instructions, if you
arerunning Vista or Windows 7, you will need to install MMTTY in alocation other than the default location C:\Program Files
\MMTTY. At thistime, you should create adirectory on your hard drive where you want to install MMTTY such asC\MMTTY.
Once thisfolder is created, you may begin the installation. Windows 98 and Windows X P users can use the default location which
will be created automatically in the installation process.

1. Gothe MMTTY Home Page here. Scroll down to the Downloads section and locate the link to MMTTY 168A.exe Full Version (or
whatever the latest version that is showing). Click on thislink.

Downloads

MMTTY V1.68BA
September 29, 2010

MMTTY 168A.exe
{Full Version - BMBL\X5

What's New in Ver. 1.63A

MMTTY 168A-i.Zip
{MNo installer - for experienced users - 2.6MB)

Inno Installer Info

2. When the 'File Download' screen appears, choose 'Run'.
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File Download - Security Warning

Do you want to run or save this file?

Name: MMTTY168A.exe
Type: Application, 2.86ME

From: hamsoft.ca

| Run kJ[ Save | | Cancel

l--"‘h While files from the Intemet can be useful, this file type can
" F) potentially harm your computer. f you da not trust the source, do not
= run or save this software. What's the risk?

3. You should then see the installation program begin downloading to your computer. Wait until it completes. If you have the 'Close
this dialog box when download completes' option selected, this screen is close when the downloads completes. Otherwise, if you
don't have this option checked, close this dialog box after the file has been downl oaded.

3% of MMTTY 168A.exe from hamsoft.ca Completed |Z||E,[z|

@..

MMTTY 168A.exe from hamsoft.ca

(== |
Estimated time left 48 min 10 sec (39.49KE of 2.86ME copied)

Download to: Temporary Folder

Transfer rate: 1.41KBSec

Close this dialog boo when duwnln%mmple‘tes

1| SmartScreen Fiter checked this download and did not report any
— threats. Report an unsafe download.

4. When the file download is complete, you will see the screen below. Choose 'Run'.

Internet Explorer - Security Warning

The publisher could not be verified. Are you sure you want to run this
software?

Mame: MMTTY168A.exe
Publisher: Unknown Publisher

Run [ [ Don't Run

This file does not have a valid digital signature that verifies its publisher. You
should only run software fram publishers you trust, How can I decide what
software to run?

5. The 'Verifying..." screen will appear while the installation file is being downloaded to atemporary folder on your hard drive. After
the file has downloaded, the Setup window will appear.



Verifying MMTTY 168A.exe from hamsoft.ca E“E'E'

@

MMTTY 168A.exe from hamsoft.ca

E—TTTT )
Estimated time left 1sec (2.86MB of 2.86MB copied)

Download to: Temporary Folder

Transfer rate: 137¥EB/5ec %

2l SmartScreen Fitter checked this download and did not report any
— threats. Report an unsafe download.

6. When the 'Setup - MMTTY " screen appears, close al other applications that may be running on your computer, and click 'Next'.

BY Sctup - MMTTY Bl=1.3

MM Hamsoft Welcome to the MMTTY Setup
English Wehr_.ite Wizard

This will install MMTTY version 1.68A-p on your computer.

Itis recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

7. The next two screens (not shown here) are for the License Agreement and an Information screen. MMTTY s freeware, so agreeto
the termsin the first screen and read the information on the Information screen, then click Next. In the next screen (shown below) you
will have the option whereto install MMTTY. Windows 98 and Windows X P users should use the default location C:\Program Files
\MMTTY. Windows Vistaand Windows 7 users must install MMTTY in adifferent directory such as CAMMTTY or any directory
other than C:\Program Files\MMTTY. In order toinstall MMTTY in adirectory other than C:\Program FilesMMTTY, click the
Browse button and navigate to the directory where you want to install MMTTY .



B Setup - MMTTY

Select Destination Location Ty
Where should MMTTY be installed?
‘_J Setup will install MMTTY into the following folder.

To continue, didk Mext. If you would like to select a different folder, didk Browse.
C:\Program Files | [ Browse...

At least 4.5 MB of free disk space is required.

< Back ” Mext = [ Cancel
b

8. All users may use ' MMTTY' as the program's shortcut in the Start Menu Folder. Click 'Next'.

BY Setup - MMTTY

Select Start Menu Folder
Where should Setup place the program's shortouts?

Setup will create the program's shortouts in the following Start Menu folder.,

To continue, dick Mext. If you would like to select a different folder, dick Browse.

RTTY

| | [ Browse...

< Back ” Mext = ,\k[ Cancel
L

9. It'sagood ideato create a desktop icon. A Quick Launch icon can also be created if desired. Click 'Next'.



B Setup - MMTTY

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing MMTTY, then
dick Mext.

Additional icons:
Create a desktop icon
[] create a Quidk Launch icon

<Back || Next;g[ Cancel |

10. Verify the destination location, start menu folder and additional tasks such as creating desktop and/or quick start icons, the click
‘Next'. If the information shown on this screen is not correct, click the '‘Back’ button to go back and make changes or corrections.

B Setup - MMTTY

Ready to Install
Setup is now ready to begin installing MMTTY on your computer.

Click Install to continue with the installation, or didk Back if you want to review or
change any settings.

Destination location:
C:\Program Files\MMTTY

Start Menu folder:
MMTTY

Additional tasks:
Additional icons:
Create a desktop icon

< Back ” Install '\L[ Cancel
by

11. Read through the Information screen. Thereis good information here, although it is not critical to the installation.



Information RTTY
Please read the following important information before continuing.

When you are ready to continue with Setup, dids Next.

MIMTTY 1.68A Full - September 23, 2010

|

MMTTY by JE3HHT Makoto Mori © 2000-2011 -

For more information about MMTTY and the use of the program see:

From the program Help Menu

- MMTTY Help
- Version-up information

From the Windows program Start Menu or Program Folder

|%

mam s a0 | Feam e

12. When the setup is completed, you have the option to ‘Launch MMTTY". Click 'Finish'.

B Setup - MMTTY

MM Hamsoft Completing the MMTTY Setup
English Weh?ite Wizard

Setup has finished installing MMTTY on your computer, The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

Launch MMTTY

<Back || Finish &

13. MMTTY will start and a dialog box will display where you will enter your callsign. Enter your callsign and click 'OK'.

MMTTY X]

Please enter your callsign

AASAU

DK& | Cancel




This completes the install ation process.

Running MMTTY

When you first start MMTTY,, the upper left-hand part of the the screen should look like this. Immediately go to the Help pull-down
menu and select MMTTY Help. Browse through the ENTIRE help file. The help fileis excellent.

AASAU (aaSau.mdt) - MMTTY Yerl.65

File(F) Edit{E) “iew¥) Option{) Profiles(S) ProgramfP) HelpiH)
~Contral— [ Demodulator (IIR) Macr s
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Once you have browsed the entire help file and hopefully read most of it, you will then be ready for the next step. The next step will
be hooking up your sound card to your radio to RECEIVE RTTY. Wewill concentrate on receiving RTTY first. Once you've read
the help file and can receive RTTY,, then you should be ready to make that most important decision - transmitting AFSK or FSK - and
we will move on to transmit.

Along the way, if you have problems, the best placeto ask isthe MMTTY User's Group. Thisisan MMTTY reflector on Y ahoo that
you can join. You can access this User's Group by going to the Help pull-down menu within MMTTY and select "MMTTY User's
Group". Choosing this option will open up your web browser to where you can join the User's Group. There are lots of users of
MMTTY that will be very happy to helpyou. I'm not an MMTTY expert. It worked straight out of the box for me. | don't use al of
the functions such asthe log or contest features. But if you have questions, don't hesitate to send them to me at aaSau@bellsouth.net.

| don't usethe MMTTY program for my everyday RTTY operation. | douse MMTTY as part of my WriteL og contest program. A
special MMTTY plug-in was written by Jorgen, SM6SRW, for WriteLog. And | use WriteL og with the MMTTY plug-in nearly
every day. If you are aWritel og user, then by all means, continue with this tutorial and learn MMTTY. From there, you can easily
use MMTTY with WriteLog. | maintain aWriteLog RTTY website at www.rttycontesting.com and have afull set of instructions on

how to usethe MMTTY plug-in for WritelL og there.

Receive Audio

Hooking up the Sound Card to your radio to receive RTTY is pretty easy. You'll need to buy or make a cable in order to do this.
Many operators use commercially made interfaces such as a West Mountain Radio RIGblaster, MFJ Sound Card Interface or Bux

Comm Rascal to connect the sound card to the radio. These interfaces are covered in more detail on page Page 9.

The basic ideais to come from the audio output of your radio and go to the audio input of your sound card. Y ou can go directly from
radio to sound card, but it's aways a good idea to put an audio transformer in line between your radio and sound card for isolation.
Although thisis not absolutely necessary, it is good practice. When we get to the transmit part of RTTY, and if you decide to use
AFSK transmission, you will also want to put the same type audio transformer between the audio output of the Sound Card and the
audio input of your radio. The most popular transformer used for this application is the Radio Shack audio isolation transformer part
number 273-1374. Hereisadiagram showing the connection.

: RECEIVE AUDIO
Fecealver

black yell o
. ) ) sound
audio isolation hoard

ot transformer
' d
wihite e Line Input
radio shack 273-1374
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Courtesy of W5BBR website www.w5bbr.com

The computer end of the cableis pretty simple. Y our sound card will be either stereo or mono. More than likely, it will be a stereo
sound card. It doesn't matter. In most cases, the plug required isa 1/8" (3.5mm) phone plug (Radio Shack p/n 274-284). Thisisa
stereo plug with tip, ring and sleeve. Use thetip pin for your audio and the sleeve for your ground and shield. Y ou can use thering if
you like, but if your Sound Card is mono, it won't work. Normally, tip isleft channel, ring is right channel and sleeve is common or
ground. Y ou don't have to use a stereo plug. Y ou could use a mono plug regardless of whether your Sound Card is stereo or mono. In
any case, it's best to use shielded cable in an attempt to keep RF off the audio line. InMMTTY you can use left channel, right channel
or mono. Thisisselectedin MMTTY under Options, Setup MMTTY on the Misc tab.

Theradio end of the cable requires alittle thought. There are several ways to derive audio from your transceiver. Y ou could get the
audio from an accessory jack or come straight from the PHONES plug or from an external audio filter that you may already be using.
Some discussion is required here.

Getting the audio from an accessory jack usual workswell, especialy if you can vary the level of that audio with a menu command on
your radio. If the audio coming from the accessory jack is at a constant level , you can still adjust the level to the input of the sound
card through the Windows Recording control in most cases. Getting the audio from an accessory jack may be advantageous since you
will be able to adjust the audio gain on the front on your transceiver to a comfortable listening level while maintaining a constant level
to the Sound Card. Thisisimportant.

I've always used audio coming from the PHONES jack (viaan external audio filter). If you decide to get your audio from the

PHONES jack, you need to consider how you are going to listen to the RTTY tones coming from your receiver aswell. It's necessary
to listen to the tones coming from your radio when operating RTTY to assist in identifying and tuning the signal (in the case of deaf
operators, tuning could be done by using the tuning indicators alone but it's difficult and takes practice). Y ou could ssimply split the
audio coming from your PHONES jack with a'Y cable or adapter. Or better yet, as| do, you could use an external audio filter to
further filter the signal before sending it to your Sound Card and headphones. | use aJPS NIR-12 on my radios. A JPSNIR-10 or
Timewave DSP-599 will also work. If you already have some sort of external filter, it's recommended that you take the audio output
from that filter and send it to your sound card. In many cases, doing it thisway, will not disrupt the audio going to your headphones.
Thereisabig differencein the quality of audio coming from acommercial or home-brew audio filter and the audio coming straight
out of your PHONES jack. Cleaning up the audio before sending it the Sound Card will prove wonders when copying RTTY,
especialy weak signals. The nice thing about getting audio from your PHONES jack directly or via an external audio filter is that you
can vary the level with the audio gain control of the radio to obtain a proper input level to your sound card and still maintain a
comfortable listening level to your headphones or speaker.

The NIR-12 audio filter allows me have a constant level coming out of the filter and till be able to adjust the volume control on the
front of the unit for easy listening in my headphones much like using audio from the radio's accessory jack except | have an added
advantage of adjusting the audio input to the filter with the audio gain control of my transceiver. The NIR-12 is no longer available
on the market, but I'm willing to guess most of the other commercial external audio filters have this same feature.

Y ou can also obtain your audio from a SPEAKERS jack, but if you do this, you definitely should have an isolation transformer in line
to get rid of any hum or voltage that might be present and you may need to attenuate the audio using aresistive "pad”. To start out, it's
not important where the receive audio comes from as long as you can still listen to the RTTY tones and get the correct level of audio
to the input of your Sound Card.

The best source | know of for excellent information on interfacing to a Sound Card is on W5BBR's web site at www.w5bbr.com/
soundbd.html. Go there and study the different ways of interfacing to your Sound Card. Make the necessary connection between
your radio's receiver and your PC's Sound Card input then come back here and we'll seeif we can print some RTTY.

Recelving RTTY with MMTTY

It is assumed you have a cable connected from an audio output of your radio to the audio input of your PC's Sound Card. Bring up
MMTTY onyour PC. Go totheView menu. Ensure the Control Panel, Macro Buttons, FFT Display and the XY Scope options are
selected. It's also advisable to set the FFT Width to 500 Hz to start out. Y ou can change some of these settings later when you
become more comfortable with the program.
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Turn on your radio, set it to either LSB or FSK (or RTTY mode) with an antenna connected. 'Y ou should see some activity in
MMTTY stuning indicators and depending on the squel ch setting, you may even see some characters scrolling across the receive
window and it may look like this.
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If your screen looks like this, you may be off to agood start. What you are seeing in the tuning displaysis noise. If the noiseishigh

enough for the signal indicator (green horizontal bar ﬁ) to go above the vertical mark showing the squelch threshold,
then characters, looking like gibberish, will appear in the receive window. To set the squelch threshold, click inside the signal
indicator where you want to move the vertical threshold marker. Seeing the "alphabet soup"”, asit is sometimes called, is a good
thing. Don't be bothered by these random characters. Instead, be glad you are seeing them because it meansthat MMTTY is seeing
some sort of audio and it's enough to decode these noise characters.

If your signal level or tuning indicators are not active at all, then something iswrong. It may be something as simple as not having the
correct sound card channel (left, right or mono) selected within MMTTY (Options, Setup MMTTY) or the audio level not being high
enough for MMTTY to recognize it. Another thing to try isturning the BPF on or off using the BPF button just above the signal
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