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Microcomputer QSO Robot

Ever dream of a completely automatic station that would
make QSOs while you sit back and watch? Today’s
microcomputers make it easier than you might think.

By J. C. Sprott,* W9AV

This presentation concerns the use of a BASIC program enabling radio amateurs who are TRS-80 owners to make automated cw
(80s, Little or nothing is required to interface ife compurter to the station equipment. Because of the simplicity of the
technique emploved, it does have limitations, but for many, this information could open the way to an exciting new area of

amatewr comnmanication,

n 4 few years, a microcomputer is likely
to be considered an indispensable part of
any well-equipped Amateur Radio sta-
tion. Although microprocessors are find-
ing their way info many ham products
such  as  programmable scanners and
Morse keyboards, unly a true microcom-
puter can he adapted conveniently to the
diverse needs of enterprising hams.

One of the more popular microcom-
puters in use today is the Radio Shack
TRS-80 model 1, level 10, | badn’t had
mine long before setting out to tulfill a
longtime ¢dream of a completely
automated cw station that would make
0)50s while | sat back and watched. 1 ex-

*5(102 Sheboygan, Apt. 207, Madison, W1 53705

pected {at [cast) a modest hardware inter-
face construction project and a lot of
tedious assembly-language programming.
After thinking about the problem for a
while and playing with the BASIC INPut
and our functions, 1 realized that my goal
could be reached without modification or
hardware construction and without se-
sorting to the use of assembly language. A
similar approach may be used with the
TRS-R0 madel 111,

Keyboard-Generated Morse

My first task was to generate Morse
code In response to input from the com-
puter keyboard. That is relatively casy.
Table 1 contains the BASIC transmit pro-
gram. Bach of the 47 code characters is

stored as six clements of the array X(1,J).
8ix efements permit the longest characters
(such as the comma) to be stored using a
coding of 1 for a dot, 3 for a dash, and 0
to fill in spaces. For example, the letter
“Q" would be: 3, 3, 1, 3, 4, 0. The
characters are generated by the ouT func-
tion in a loop, the iength of which is con-
trolled by X(I,J). Speed of transmission is
adjustable up to about 60 wpm.

When using the program with a real-
time kevboard, some limitations cxist:
fack of a buffer, a variation in weighting,
a ‘““Lake Eric” swing and ‘‘choke up.”
The “‘choke up’™ occurs when a key is
pressed while a character 15 being trans-
mitted and is actually caused bv a pro-
gramming ¢rror in the ROM interpreter.

Table 1

TRS-80 Level Il BASIC Program for Generating Morse Code from the Computer Keyboard

460 DEFINT A-Zt DIM X{(47,6): CL&: INPUT
4y IF PEEK(Z93)=732 THEN FF=2341 F4=2

"GFEED (WPM)M1S1 SI=400/8-5! FF=2538! F4=

410 FOR TI=1 TO 47! FOR J=1 T0 &1 READ X{I,J )1 KEXT . I

420 CLS! PRINT "KEYEBEQARD ACTIVE™M

430 X%=TNKEY®! TIF X$="" THEN 430

340 T=ABCIX$I-43

4%0 YF I<1 OR I>47 PRINT™ "i! FOR J=14 TO 7x8T% MNEMTI GOTO 430 ELSE PRINT X%;
F40 FOR J=1 TD &3 IF X<{X,J?) THEN FOR K=2 T0O BIXX(I,J}: OUT FF,F4: NEXT?! OUT FF,0
v FDOR K=2 7O 8Tt NEXT

470 NEXT! FOR J=& TO 3xELE NEXT: GOTO 430

G480 DATA 3,3,1,1,3,3,1,3,1,3:1,0,1,3,1,3,3,3,3,850,3,1,+0,3,3,3,3,3,0,1,3,3,3,3,0
slelsaBsBeB3o002,0+3,3,3,0,1,:1,1,2,3,0,1,1,1,1+1,0,3,1,1,1,1,0,3,3,1,1,1,0,3,5,3,1
+1,0,3,3,8,8,1,0,3,3,3,1,1,1,3:1,53,8,3,0,1+3,141,1,0,3,1,1,1,3,08

390 DATA 1,1,31,3,1,3,1,1,3,3,1,1,0,0,0,0,8,0,1,3,0,0,0,0,3,1,31+1,0,0,3,2,3,1.0,0
93;191,0 0,0,1,0,0,0;0,0,1,1,3 19090;3 391;0pﬂpﬂrlrirl’ifﬁfgfirirurntuyni193’3r3
2050,3,1:3:0,050:1,851,3,0,0,3,3,0,0,0,8,3,1,0,0,0,0,3,3,3,0,0,0,1,3,3,1,0,0

500 DATA 3:3,2.3,0,0,1,3,1,0,8,0,3,1,1,0,0,0,3,0,0,0,0.0,1,2,3,0,0,0,1,1,1,3,0,0
215:3,3:0, 0,0,3,1p1p3,0,0,3,1 3;3,09093,3 1.1.0,0

This program is suitable tor both models | and III.

30 st
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Fig. 1 — Keying clrcuit for use between the TRS-80 and a transmitter.
Q1 is selected to meet transmitter key circuit voltage and current re-

quirements. Use the largest ohmic vatue for R1 that provides reliable

keying. For negative-polarity keying circuits, use a pnp transistor and
reverse the potarity of BT1. J1 and J2 may be phono connectors.

This anomaly is almost nonexistent in the
model 111 TRS-80, which provides much
smodther operation in the keyboard
mode, copies a slightly higher (14%) range
of speeds and appears to accept a
somewhat larger range of input frequen-
cies through the cassette port. The men-
tioned limitations could be corrected, but
at the expense of a much more com-
plicated and obscure machine-fanguage
program and a much more exotic hard-
ware interface. This would void the con-
straints under which the system was
developed. 1 wanted the program to be en-
tirelv in BASIC so that others could
understand and modify it casily. | also
desired that little or nothing be required to
interface the computer to the station
equipment so that any amateur with a
TRS-80 could try it.

Computer To Transmitter

Transmitter keying is accomplished by
the vontacts of the relay, which the
TRS-80 uses to contral the cassette
recorder motor. Measurements showed
that a potential ot 6 volts and a current of
100 mA existed at the recorder jack. 1
assumed that the relay contacts could
rufely handle any transmitter keying cir-
cuit exhibiting similar voltage and current
characteristics. My Ten-Tec Century 21

or equivatent.

meets this requirement., and no problems
have arisen during many months of opera-
tion. For a transmitter having higher
keying-circuit voltages or currents, a sec-
ond relay or a switching transistor could
be used, as shown in Fig. 1,

The task of converting received Morse
code to a character that can be displayed
on the video monitor is a bit more com-
plicated. For hardware simplicity, it
would be nice {0 be able to feed the
detected cw audio signal directly from the
receiver to the cassette recorder earphone
jack on the computer. This can be done,
provided the receiver can supply a 1-volt
peak-to-peak, 2-kHz signal across the
{00-ohm input resistance. (A correspond-
ingly larger voltage is required at lower
tfrequencies.) For a receiver or transceiver
with a low-impedance speaker output (8
ohms or less), the ¢ircuit shown in Fig. 2
provides impedance matching and a
doubling of the audio frequency.

Table I contains the BASIC receive
program listing. The program has a
number of timing loops that measure the
duration of cach dot, dash and space.
Values of | and J are then generated, and
the character is looked up in the string
table ¥$¢1,J). Speed of reception is ad-
justed automatically. A top speed of
about 25 wpm is the practical limit of a

Fig. 2 — An impedance-matching circuit for use between a receiver
low-Impedance speaker autput and the TRS-80 cassette input.

D1, D2 - Silicon, 50 PIV, 1 A, Radio Shack.276-1101 or equivalent.

J1, J2 -~ Phona connectars.

T1 — Miniature audio transformer, 82 to 1-k@ ¢.t., Radio Shack 273-1380

TRS-80 Morse receive BASIC program. A
number of hardware modifications are
available that will increase system speed
by a factor of two or more."* Copy is
nearly perfect from machine-sent cw such
as WIAW transmissions, but one should
not expect miracles in the presence of
QRM, QRN or (JSB, or when the code is
being sent with the wrong foot.

Automated QSOs

For this type of operation, VOX keving
or Q8K cw operation is used. Messages
are stored in a string such as: €@ €O Co
THIS 1S A ROBOT DE wW9AV w9av &, The
compuier generates the code characters
one at a time, and at the end of the
message switches to the receive mode.

During receive, a string is generated
from the incoming characters. Betfore
deciphering the call of the received sta-
tion, the computer looks for your station
call or a portion of it in the first half of the
string. This prevents the calling of a sta-
tion incorrectly when the QRM is heavy.
The string is scarched for the last occur-
rence of & numeral, and the characters
between the numeral and final character
(usually a X or &%) are counted. If there is
one such character, the call isa 2 x .

“'Notes appear on page 32.

Table 2

Leve! Il BASIC Program for Copying Morse Cade

400
410
4210
430
&40
&80
G50
470
AB0
4%0
700
710
7Z0
730

740

YE(E, 13)="KN"?

FOR I=0 TO &%
T=01 J=0

JOLy=20T2
OUT 255,08 M=03
OUT 285,08 N=N+1!

N=02 I=I+13 TF Ix& PRINT *

FRINT Y${T,d)$3 N=N+1! GOTO

CLEAR 108! DEFINT A-Z3 DIM Y$(é,63)¢ CLS! =7
Ye="ETINAMSDREUKMOHELZFCP VX O YJ 5637
Ne(l FOR I=1 TO 5! FOR J=0 TO 2LI-1% N=N+1! Y$(T,J)=MID$(Y&,N.13% NEXT J, I
FOR J=1 TO 43¢
VECGH,A2I=MPNE YR(6,200mM 3% V{6, 400= <" YE(4H,42)=", "¢ Y$(4,HL)=", "
MEXT?

g s/
¥2L6,J0)=" "t NEXT}

FRINT "RECEIVE ACTIVE"

QUT 255,08 IF INP(255)<128 THEN N=N+1! IF N<ZXE THEN &70
IF INPCZES<128 PRINT ¢

"11 GOTO &7

TF INF(ZBE)>=128 THEN 490
IF Nr=B THEN J=J+J(I3! B (9XB+2EN+E) /12 ELSE B {3ME+IRN+2) /4

LR
s,

FOTO S&0

TFOINPCZSSICLEE THEN N=N+1! IF 2xN<E THEN 770 ELSE 740
OUT 255,0! IF INF(ZSS)»=3118 THEN N=0: GOTO &70

4690

PR 3

2 1ov

YH(H,7r=a0n

Tealvr 40004 o4
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Table 3

Sample of an Automated QSO Using the QS0 Robot

(ARl

P T AT N N

CO Ca Ca THIS I8 A RODEOT DE WZAV HPAV K

[aTa VoW T N

HPAV WPAV DE WH1iAaW W1AW —

WiAaKW DE WAV THNX FER CALL = U ARE TN QS0 WITH A TRS B0 COMPUTER

= R RST U997 S99 = PSE OMLY MY RST? EBK

AnAAS B R FB ES TNX = UR RST 4T8¢ 589 BK

ASL U872 TNX = QTH MADISON, WL 7P HMADISON, WL = UR QTH? BK

Ansss B ORTH IS NEWINGTON, CT 7 2 NEWINGTON, CT BH

R FB = NAME IS CLINT ? CLINT = UR NAME? BK

AnsAAs B OFB CLINT = NaME HR IS5 JOE 7 JOE BK

R OK JOE THX FER 50 ES HFE U ENJOYED TaALKING TO A COMPFUTER 73 W

1aH DE WYAV <

TNX ES QsL

THNX Q50 ES
SURE < RE

SE

s, WPAV DE W1AaW <EE

Otherwise, it 1§ assumed it s a 2 x 2 or
2 % 2 unless the first and last characters
are the same, in which case it is probably a
I x 2or 1 % 3 The call of the received
station is then stored in a string for future
use.

Transmit speed is adjusted automatical-
ly to the speed of the received signal (be-
tween 10 and 24 wpm) and displayed on
the monitor, Whenever 10 spaces in 4 row
are received, the computer assumes that
the received station has finished transmit-
ting and the program switches to transmit.
This ¢reates a slightly awkward pause that
sumetimes causes an impatient operator at
the other end to begin transmitting again,
but it seems to be the wnly practical soiu-
tion,

The computer asks a short series of
guestions such as those in Fable 3.
Responses can be varied from one QSO to
the next to make the computer secin to be
more “*human.’” A considerable amount
of program logic is reguired to extract the

Strays -

CALL FOR PAPERS ON PACKET
RADIO AND COMPUTER
NETWORKING

i1 The ARRL is sponsoring a conference
an Amatetir Radio Computer Networking
an Octoher 16, 1981, at the National
Bureau of Standards in Gaithersburg,
Maryiand. The purpose is to explore the
possihilities of an integrated amateur
computer network using hi, vhf and
satellite packet radio as primary transmis-
sion means. The network would consist ot
radio amateurs in both the LS. and
Canada and would provide means of
public <ervice by handling third-party

relevant information from all the ex-
traneous comments that are inevitably
made by those who have never had a com-
puter QSO before. Trial and error, lots of
ingenuity and guite a few frustrating
Q80s are required before  wisecracks
about the computer being & **lid”" begin to
sitbside!

Operation

in the first two months of operation,
my computer made over 250 QS0s, and
the comments received were  almost
uniformly favorable. Except for a few oc-
casions when 1 interrupted the computer
to answer a particular question, it was on
its own. About all [ ever had to do was to
retune the recelver occasionally when
sameone called too far off the received
frequency. [n fact, the system works so
well that 1 was tempted to [eave it on all
night white I slept, but the FOC requires
an appropriately licensed control operator
to monitor transmissions.’

traffic, including that of computer
amateurs and the deat. Papers are sought
v both technical and operational topics
including: network structure, protocols,
tnessage handling, equipment design and
selection, integration with the MNattonal
Traffic System, interconnection with
computerized bulletin board systems and
other topics, This event will he hosted by
the Amateur Radio Research and
Development Corporation (AMRAD) and
by the Radio Amateur Satellite Corpora-
tion (AMSAT), whosc annual mecting
will be heid on October 17 at the nearby
Goddard  Space Elight Center, Those
wishing to present papers should send &
special letter of intent to Paul 1., Rinaldo,
W4RI, President, AMRAD, 1524 Spring-
vale Ave., McLean, VA 22101, before
August 15, 1981,

I prefer to operate on 10 or 15 meters
when the band is not crowded and to
nperate for oniy an hour or two at a time.
Although another robot has vt to answer
mine, I'm sure it’s only a matter of time.
Lipon receipt of an s.a.5.¢., I’'d be happy
to provide further information about this
and similar programs that are available at
fow cost on cassctte tapes.* | welcome any
vomments from readers who can improve
the uperation of the svstem without great-
by increasing its compiexity. It would be a
vontribution we should ail welcome, gl

Notes

"Archbold Electropies, 10708 Serovia Way, Ranche
Cordava, Ca 3670,

“Strutek, PO Bux 13687, Tucsen, A 85732,

OO aules and reguianons, §97.34mi3n oufe-
matic gontrol” eeans the nse of devices ad
procedures for control so that a control operator
does not have o be present at the control point at
alf times. (Only rules for automatic control of sta-
tions in repeater operation have been adopted.)”

‘The ARRL and Q87 in no wav warraat this ofter,

INSTRUCTIVE UPDATE

[.! The Club and Training Department at
Hg. has an update sheet available, which
can be obtained free for an s.a.5.¢., for
the 1976 General Class Instructor Guide,
The reading assignments match the newest
editions of the License Manual and The
Radio Amateur’s Handbook and point
out dadditions and deletions. — Maureen
Thompson, KAIDYZ, Training Assistant

1 wounld like to get in touch with . . .

{] amateurs interested in forming a
Heathkit users net for the purpose of
sharing information and modifications.
Tom Collins Jr., KASCMR, P.(. Box
10203, Wilmington, DE 19850,



