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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

Source: www.radioblvd.
com/rtty_teletype.htm

WIRE LINE carried two

N alternating AUDIO TONES

>¥ 43S - 1 start bit + 5 Baudot coded bits
e +1 to 2 stop bits = 7 to 8 bits
Model 15 per symbol

Electro-mechanical timing

« Used audio filters (remember

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

‘ Two Alternating Audio e
1 Tones on Wire Line T

Model 32

“ ... modestly
priced at $532
[1965] ... [$3,848
in 2012 dollars]

Source: K8DKC, Jan. 1965 QST
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Adapted to Ham Radio circa 1960

X

=3y

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

» Tones supplied by the speaker

output of a receiver A
. Adapted to AM, FM audio, then N
FSK and SSB
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1965 Vlntage Dlgltal Statlon

L~ Radlo‘

;i S _ ": i K/E_-‘ Perforated

paper tape

"

1/O:
teletype

285 K8DKC, Jan. 1965 QST ||
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... hot for the faint of heart!
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Much Ado About Filtering ...

- 21Es
e 71 1
b - 'I'.?.:'. Tl:.l,d'.

= .1- —— -
e = --Lr

R

e

Mg 2—=The Weainlied S50 lrer apibem Fae bided dorsl
anahdl g, Beednklb of 1he Bl o s 1
cpchs pogh The ol ass TV wldnh ok Wil &30 8,

Pl re= gy iF

aime A il s sch oo manoer
that iRy v

rrajairee mome ruiher feaesy jmaelise. 1less =
¥l pmdmE sibweigls the walie of b gEnihonk
Grmubm, A+ mears sre ssldad for mpeadaing the
s vl baggems, Ui handiwidih i chonges] — sl
roeiied i Aimd v gs. This ey i sarma sl
wiy b ol i ipin e U ot Berw e mighiL
cirlas Troing o1 e a0 raparissi of rhe yarlois Goer
illagmme. The eeliben e b ovdr sith the
e ammplre Heiere leveugs o acr raeand of
vmbonieg them e veed.

Pt op |t sl Rl Dot Bler brpes chak
wll] B pripareed s

Fige %o The Madolows G230 M g G828 wwcdidi.

St Gt Lk mimbvins by b o By Tk ook b ek

e e whds lomey W Nidspe ey, The 0000,

gl wmboey iemihed 5 uis o dn et b o o

snpcivr Sl vorjalin, The §RED b fir grasal

receg i il ere ook ohaoed S cpcloy Borgeidih,
Rediviors ora 5 par cped,

LML FTPTYIE

¥
imn

-.
. | 3
riH il W

M. dTiek H.nl.-l.-n ?IS:I in-- kg BEmk, perpids.

T &0l o, papmicibir wubary fuacbed 1 gon approd-

oy, Fru® part tag rguiy ey i el itk S freckds dor

e hprpeen weE banieg b fROREEE RN

Thly &fpr b primorlp dor wterien recsg Foa of BR] ghif,
Mhe e ore soch chout 35 cydm Basdwidit,

Tha “hlminlises FS" Fileer (Fig. 71

This i the hivesl-bird TVeoml Glief of 1he
arignal Muomlies TT/ L, bt wsdolel dighily in
pegsyad e ey, wolinge comporedde do ihgy of ihe
wilier Hliere. ‘This ol semptile qolbek sl bl
betwron ibe wares mymbema. The  rrosseys
froqeeny in the auibor’s noil woo 204 rvclos.

The “*Malndine EE5T Fillier (Fig. £

This b= & besas)-leaia] Bl for =390 il o
el Lordds. | peil widbapn sl Eeoeeal
vhararirreiws are soidsr oo Ghal of (e TV anil
eveiem b 50 dlier L and T b4 intondad foe
ez by wosald geeder werhing with 1he Hi-mb
w e TV eedli. Tl #ifee & e
il Crovm 1he i ' TT¥L with
an, TThe e Ir & GARD was s
1 e gand b praliliebesd, | The BAED
i o] =D A | b ars sarh apereamniel v 82 eerks
widn nk the —3 dh. poinis. Coes
b 81 AHer wom B550 e p s, in b

A rees were run o e imar
in Uk wibn Rluer svplem, s the I..'\...d-p.jl_}-,
saeres Divaged 1o e pui rrn'..-ll\. widl-hin bareovd -
Filer — 0, —0 gk, — {90, — 5 i, -7,
_| i t E] S [IELY 1hds a3
F ME Sl iml [P e [

KE4PT 2015 May 26

demodulator performance
depends on signal filtering

* ... everything was analog

e upgrades required a
soldering iron!



Then Came the Portable Computer

United States Patent 19

Paulsen et al.

Patent Number:
Date of Patent:

0]
[45)

4,571,456
Feb. 18, 1986

[54)

175}

[73]

(21
[22)

&3]
[52]

[58]

[56)

PORTABLE COMPUTER

Inventors:

Assignee:

Appl. No.:

Filed:

Int. CL* ......
Us. CL ...

Field of Search ..

David C. Paulsen, Santa Clara; Glenn
T. Edens, Menlo Park; Karl S.
Nakamura, Santa Clara; David M,
Gallatin, San Jose; Stephen R.
Hobson; William G. Moggridge, both
of Palo Alto, all of Calif.

Grid Systems Corporation, Mountain
View, Calif.

435,126
Oct. 18, 1982

... HO4M 11/00; A47B 88/00;

G09G 1/00
- 179/2 C; 312/327;
248/455; 361/386; 340/700
... 179/2 C, 2 DP; 358/248,

358/249, 254; 340}700, 705; 248/447, 454-457;
312/198, 327, 328, 208, 294; 174/86; 49/167;
339/4; 361/383, 386, 387, 395, 399; 108/35, 39,

133; D14/100-106, 113, 115

References Cited

U.S. PATENT DOCUMENTS

4,140,357
4,206,559
4.291,198
4,367,374
4,409.641

2/1979
6/1980
9/1981
1/1983
10/1983

Wolz et al.
Brown ..
Anderson et al.
Serrano ..
Jakob et al

. 174/86 X
248/455
179/2 DP
17972 C
361/399 X

OTHER PUBLICATIONS

Gokuraku I, Encyclopedia ASCIL, vol. 2, Jul. 1978, pp.
256-258.

Primary Examiner—W. J. Brady
Attorney, Agent, or Firm—Donald C. Feix

[57} ABSTRACT

A portable computer is contained within an outer metal
case which physically encapsulates and protects the
working components of the computer in the closed,
portable configuration. The metal case includes a base
which serves as a heat sink for transferring waste heat
from heat producing electrical components to the sur-
roundings in the open, operating configuration of the
computer. The heat producing components are
mounted and located in the base to maximize the trans-
fer of heat to the base. A display housing is pivotally
mounted on the base by hinge assemblies for swinging
movement between a closed and latched position on the
base and an upward and rearwardly inclined angle for
viewing by an operator positioned in front of the com-
puter. Stop pins coact with the hinge assemblies for
holding the display housing at the desired angle of view,
and torsion springs are associated with the hinge assem-
blies for preventing inadvertent stamming of the display
housing against the base during closing. Electrical ca-
bles are guided from the base through the hinge assem-
blies and to the display by cable guides which protect
the cables against snagging and unnecessary flexure. A
single connector connects an audio circuit on a modem
to use either a standard hand set for voice communica-
tions or a passive speaker and microphone as an acous-
tic coupler for data communications.

19 Claims, 34 Drawing Figures

6130 119348 9861 ‘81924 Juded ‘S’

9SHILS'Y

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



The Personal Computer Changed
EVERYTHING!

Sound Wave
Transport Layer
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* Personal Computer Software encodes and
decodes all manner of digital modes

« Simplest /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:
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Easy to Add RF Transport Layer

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

DEMO!
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Full Evolution:
Confine the Audio to Cables

Digital and audio signals Analog audio and PTT Antenna
confined to cable signals confined to cable @

*

Computer: Soundcard: Radio:
Encodes / decodes Interface between Upper SSB is “Last
digital signals computer and radio IF” for signals
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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

KE4PT 2015 May 26
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It's so simple an Android can do it

SPECIAL DIGITAL ISSUE

A DEVOTED ENTIRELY TO AMATELN AADID
F .. E i May 2002 WAW. I RRL.ONG
=g

DIGITLL EDITIOMN

Turn Your Smartphone
into.a Digital

Mrtr.-r FM Transceiver

|_|I|.!||_ Hy‘ Power Labs

t-ﬁr Linear Amplifies (com mun Icatl ons
\ _Termi nal -

50| Network Sclences AGDC
Roofing F Her for the
Yaesu FT-2000

33| Buoye in the Clagsroom ¥

101 HF Digltal Messaging flade E.aﬂh:.l

South Florida #3134

\ | AssociATION

KE4PT 2015 May 26

QST - MAY 2012

14



Why use Digi? >

Digital modes “talk”
further than phone

Some digital modes
talk further than CW

20

10

-20

-30

JT65/JT9

How modes
- compare to CW |
- PSK31 -

CW- (ref)
RTTY

FM
| SSB |
. AM 3
15

From: K. Siwiak, KE4PT and B. Pontius, NGOADL, “How much “punch” can you get

from different operating modes?” QST Dec 2013.



Digital modes Talk Further!!

JT65 at5 W CWat5 W
Circuit Reliability (%) | ZL=>FL path|  circuit Reliability (%)

Dec 2014 SSN = &7. Minimum Angle= @.180 degrees Dec 2014 S5N = 67. Minimum Angle= @.100 degrees
ZL/KE4PT S Florida AZIMUTHS M. MI. KM ZL/KE4PT 5 Florida AZIMUTHS M. MI. KM
41.28 5 174.77 E - 26.25 N 80.2T7 W 78.29 235.13 7069.9 13092.4 41,28 5 174.77 E - 26.25 N 80.27 W 78.29 235.13 7069.9 13092.4
XMTR  2-30 2-D P-to-P[voaant/vl4.ant ] Az= 0.0 OFFaz= 78.3  ©.400KW XMTR 2-30 2-D P-to-P[veaant/v14.ant ] Az= 0.0 OFFaz= 78.3  0.004kW
RCVR 2-30 2-D P-to-P[voaant/dlom.ant ] Az= 0.0 0OFFaz=235.1 RCVR  2-38 2-D P-to-P[veoaant/3ellOm.ant ] Az= 0.8 0FFaz=235.1
3 MHz NOISE = -155.0 dBW REQ. REL = 90% REQ. SHR = 24.0 dB 3 MHz NOISE = -155.0 dBW REQ. REL = 90% RBEQ. SNR = 24.0 dB
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YesterYear to Today

Thanks for your attention!!
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