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Easy Digi Easy RTTY Workshop

• The original digital mode was Morse 
telegraphy – still effective, still popular

• Among the first “keyboard to keyboard”
modes was two-tone amateur RTTY

• Then the Personal Computer changed 
EVERYTHING!
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Basic Early Digital Communications

Model 15
Model 32
“ … modestly 
priced at $532 
[1965]” … [$3,848 
in 2012 dollars]

Source: K8DKC, Jan. 1965 QST

• WIRE LINE carried two 
alternating AUDIO TONES

• 1 start bit + 5 Baudot coded bits 
+ 1 to 2 stop bits = 7 to 8 bits 
per symbol

• Electro-mechanical timing
• Used audio filters (remember 

surplus 88 mH inductors?)
• Tones in the 2+ kHz range

Two Alternating Audio
Tones on Wire Line

Source: www.radioblvd.
com/rtty_teletype.htm
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Adapted to Ham Radio circa 1960

• Tones entered the microphone 
input of a transmitter, latter 
homebrew FSK input

• Tones supplied by the speaker 
output of a receiver

• Adapted to AM, FM audio, then 
FSK and SSB

Audio
IN

Audio
OUT

RXTX
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1965 Vintage Digital Station

Radio

Memory:
Perforated
paper tape

I/O: 
teletype

K8DKC, Jan. 1965 QST
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… not for the faint of heart!
DRIVER DETECTOR LOW PASS FILTER
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Much Ado About Filtering …

• demodulator performance 
depends on signal filtering

• … everything was analog

• upgrades required a 
soldering iron!
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Then Came the Portable Computer

June 18, 1985, STS-55 Astronaut John Creighton 
with GRID computer (patent filed 1982). 

Source: http://www.miamiherald.com/2012/09/09/2993452/early-laptop-
designer-moggridge.html#storylink=cpy
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The Personal Computer Changed 
EVERYTHING!

Sound Wave
Transport Layer

• Personal Computer Software encodes and 
decodes all manner of digital modes

• Simplest I/O is via the built-in audio sound card
• Range is limited to the audio sensitivity

DEMO!
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Setting up “THE SOFTWARE”
Pick the appropriate digital mode software:

- MMTTY, Fldigi for ham-RTTY
- Digipan, Fldigi, and others, for PSK modes
- JT65, JT9 for HF and JT65 for Moon-bounce
… … also slow scan TV, ACTOR, AMTOR, … …
All the action happens in the audio passband:

time axis

frequency axis

PSK31 
signalRTTY signal
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Easy to Add RF Transport Layer

• Acoustically Coupled FM transceivers
• I/O is via the built-in audio sound card
• Range is extended to transceiver RF range.

RF Transport Layer

DEMO!
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Full Evolution: 
Confine the Audio to Cables

Computer:
Encodes / decodes 
digital signals

Soundcard:
Interface between 
computer and radio

Radio:
Upper SSB is “Last 
IF” for signals

Analog audio and PTT 
signals confined to cable

AntennaDigital and audio signals 
confined to cable
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Evolution of Digital Radio
• Three major things happened between 

1960s and today:
– Personal computers came on the scene
– Frequency and phase stability of radios 

improved dramatically
– millisecond range timing became routine

• These improvements:
– Made ham-RTTY easy, even trivial
– Enabled many new highly capable modes
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It’s so simple an Android can do it

FT-817 radio

Android 

Smartphone

interface

PSK31

RTTY
…

QST – MAY 2012
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Why use Digi?

Digital modes “talk”
further than phone

Some digital modes 
talk further than CW

From: K. Siwiak, KE4PT and B. Pontius, NØADL, “How much “punch” can you get 
from different operating modes?” QST Dec 2013.

–30

–20

–10

0

10

20

30

AM

SSB
FM

RTTY

JT65/JT9

PSK31

CW      (ref)dB

How modes 
compare to CW



KE4PT  2015 May 26 16

Digital modes Talk Further!!

JT65 at 5 W CW at 5 W
ZLFL path
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YesterYear to Today

Thanks for your attention!!


