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RTTYCW i an advanced amateur radio teletype and CW receive and
transmit program. Despite these features a special effort has
been made to include as much human factors considerations as
‘ possible. The program is written in 6889 machine language code
| entd will run an any TRS-8EC with 16K or more @emcrye The
program gains controal of the computer, and does not allow the
use of other programs and Rasic. The program requires the use
o f two  interfaces for its operation. I+ vou wish te run only
RTTY construct only this interface at this time, more on  this
later. I+ vou wish to upgrade youwr machime teo I2K instructions
are provided. This upgrade allows a considerable improvement. in
buffer sizes and i3 recoomended. Since you will procably now
want to load the casetits tape., lets load it and discuss how to
use the program.

FROGRAM LOADING

Since the program 1is written in machine language vou must use
the Basic CLDOADM command to load the program. Place the tape in
vour recorder and press play. Type CLOADM then hit ENTER vou
will see a & on on the top left hand corner o+ the screen. The
dieplay on the screen will inform vou that the program will loacd
automatically and esxecute. As it loads the name of the program
ETTYCW will be displayed. The First display on the screen wili
ask for a CW ID to be entered. This ID i1is wsed for tramsmit
when the RTITY or CW program option is selected. After this ID
o is selected the main option menuw will appear o the scocreen.
‘ Lets discuss these options.

PROGRAM OFERATION

Frior to discussing the program options vou should understand

; how the buffers are arganized. The program has three types of
hutfers: station, tevhoard, and recelve. The station buffers
consist af four 254 byrte buffers. The keybosard buffer consists

* of one bufvter up to (2K bvtes in size on a IZK TRE-gHC. The
receive buffer is used to contain all the received RTTY and CH.
This bufder also is 12K in size on a 24K TRS-S4C. One feature
of RTTYCW is that Lthe buffer sizcds are displayed on  the fourth
line from <the bottem of the screen in reverse video, The
receive buffer 1s identified by REC RBUF {3 digits decimal)y and
the Fevbhoard buffer with XMIT BUF >{S digits decimall. Yot will
sea the numbers change as characters are received or entered
into the buffers, &1l characters recelived are automatically
entered into the receive buffer. The BREAK lLkey can pressed to
recset
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the keyboard and receive buffers.

The CLEAR - kev can be used to escape from anvy sBquence. i+
vou do not like what is happening and all else +fails hit the
CLEAR key. .

Lets now discuss sach of the options on the main menu:
el Audio— This option selects the speaker audio i+ vou wish
to cutput CW on the TV set. This feature is a convenient
option i1+ vou wish to monitor what vyvou are transmitting.
The defalt option is audio on.

B Automatic Carriage Return(CR)- This option allows you to
transmit on RTTY an automatic carriage line  feed after
every SBth character transmitted. This feature 1s useful
it you are utransmitting RTTY and 1t is being received by a
hard copy printer like a Model 185. When the option is
selected the program will ask for a ¥ or N response.. Y
means yes and N means ng. The defalt cpticon is automatic
carriage return.

C Chi—- This cption selects the CW split screen recelve and
transmit optiaon. Its operation is xactly the <same as
RTTY with the exception aof the RY buffer. When vou selecgt
this opticn a sub menu appears. When this is done vou
will naw receive CH. The CW speed is automaticaly
adjusted for speed and self corrects from a very low rate
to about &OWPM. Like all scoftware recelve programs hand
keving is not regeived well., The computer algorithm used
with this orogram assumes that a ratio of 1 to T is +for
the dot to dash duration. Most hand keys oy bugs do not
meet this criteria, therefore, copy may nobt be very
reliable. An added feature is that the receive sgspeed is
placed on the upper left hand corner of the screen. The
first receive speed is assumed to be 85 WREM, As a signal
ie received the speed will be adjusted to the correct
value. Lets assume you are naw receiving CW  and wish to
use use susme of the program options let explore how they

wor ko
Clear— This key allows vou to terminate reception and
retuwrn Lo the primairy aenu, On CW  this step may

allow wvou to re—sync the receiving speed with a new
station.

Break— This key allows you to reset the buffer pointers
to the start of the kevboard and receive buffers.
This key will allow you to start all over again on the
use of these buffers. .

Up Arrow— This key will place the program into the
transmit mode and Transmit @ the last entry 10 the
hevboard
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buffer, The last portion of the buffers is the
portion entered since the last transmission.

Shift and up arrcow~ These keys allow the transmission of
the entire keyboard buffer from all transmissions.
Note that the shift and up arrow keys must be pressed
simutaneously. '

Right hand arrow- Transmit the last portion of the
receive buffer; received since the last transmission.

Shift and right hand arrow— Transmit the entire receive

butfer.

Shift and 2 key— Transmit the gstation buffers. A
secondary  menu will appear on the screen asking for a
buffers ¢ through . The number of this buffer should

be entered for transmission. During this transmission
the clear key and can be struck for early termination.

Shift and down arrow— Allows the tfansmi%sian of I2 RY's
on RTTY. This opticon does not Ffunction on the LCW
routines.

Down Arrow— Will allow the transmission of the L
entered when the program was first initiated at the
speed selected by the speed option. The defalt op
is approximately 13 WPM.

D Automatic Letters on  Space— This option is used 1o
avtomaticaly select a letter shift after every space
encountered. This option is cnly used on baudot RTTY. The
defalt setting is off.

E Enter Station Buffers— The program will ask for the
buffer number from zera to three. When this number 1s
entered start typing the message to be entered. As soon

as 284 characters are entered or the CLEAR key is struck
the entry will be terminated.

. Load Buffers-— This aoption allows you to load buffers from
tape. When selected a secondary menu will appear on  the
screen. (his menu will ask for kevboard buffer k), or
station buffers(@g-3). The progrem will alsc ask for a
file name. This is the nmname placed on the teape when it
was saved. The naeme 1s up teo =ight characters in length.
I+ vyou do not enter a name and hit the ENTER key the
program will load the next file on tape in  that buffer.
Kevboard buffers are loaded in a similar manner. I+ you
wish to load a Basic Program for transmission over the air
use the following procedure. The Rasic program must be
saved by use of the CSAVE "name” A option. FPrograms saved
by BRasic without the 48 cannot be loaded. i. Load the
Basic
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Program into the keyvboard buffer by the above procedure,
2. You can then make coniact over the air and transmit asg
normal . When youw transmit the keyboard buffer use the up
arrow. When vou are ready to transmit the Basic program
use the shiflt up arrow and the program will be transmitted
aver the ailr.

Code Practice— This selection allows the transmission of
groups of five characters on CW. If the audio cocption has
heen selected a tone will also be outputted on the speaber
ot the TV set. The rate at which the code is transmitted
is controlled by the program speed cpticn which will be
discussed later. If the speed aoption was not selected
when the program was first brought up the speed will
assumed to be 123 WFM.

Print Buffers— This option allows the TRS-BOC to print
buffers in memncry. For example i+ vou have been copvying
Wi1AW +for one hour and would like a hard copy of the
transmission. Go to the main menu and select the P option.
The program will ask for the buffer name. In this case
select the receive buffer. You must have provisions on
yvourr hardware to switch the RS-232 port over to yvour
printer in this case. The buffer will be outputted on the
printer with 7 or 8 bit ASCII code (noc parity)., If Tandy
Basic Vezr 1.6 is used the output is 7 bit ASCII. I+ Basic
Ver 1.1 iz used the output will be 8 bit ASCII (no
paritv). The baud rate is assumed to be &g baud uwunless
otherwise changed. This baud rate 1s menu selected by the
speed optian.

RTTY=- This option allows you to receive and transmiitt
RTTY at the rates gpecified in the speed acption. Its
operation is the same as CW with only one exception the RY
buffer. To use this feature:.

Shift and down arrow- These keys allow you to transmit

32 RY"s on RTTY

Speed- This option 18 a menu which is self prompting, and
allows the selection of, RTTY, CW and Printsr baud rates
and speeds. When the program is first erecuted without
the selection of this option the defalt rates for LW 15
1TWFM, RTTY &2 WFM baudot, and the Printer &8¢ Baud. When
oxecuted a menu app=ars on  the screen. The RTTY baud
rates can be selected by options & through I. The CW
spesd is 1in WPM. For example if you wish to send ZEAWPM
type a . I+ you want SWFM type a S then hit the ENTER
Ley. To selecte the printer baud rates options J through M
will select the correct speed.

Save Buffers— When selected this gption displays a menu

for the selection of buffers to bhe saved. To use this
nlace
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a tape in the recorder and press the record and play
buttons on the recorder. Sslect the buffer to he saved:
receive (R}, keyboard (K), station (& to 3). The program
will next ask for a name, type in up to eight characters
and then hit enter. The buffer will be placed on tape
with the name you have specified. I+ vou wish to save a
Bdsic program on tape for later trensmission over ham
radio, bring up Basic and locad the program. Save the
program on tape by: CSAVE "NAME",A (ENTER).This will place
the program on tape in an ASCII format. You can now  load
it directly into RTTYCW with no additional changes.

HARDWARE INTERFACE

The RTTYCW program must be wused in conjunction with two hardware
interfaces. These interfaces are used to remove noise from  the
gsignal, and to provide an on/of+f condition to the computer.

Many types of interfaces are possible, both commerical and home

brew. In all cases the interfacing is made through the R5-232
connector on the rear of the computer.

The RS5-232 on the TRS-84C provides an output of plus and minus 8
valts and will accept an input of the same voltage levels. The
RE-232 input will also accept levels of standard TTL. For
example a low level of @ volts will be acceptable for a low
level and any voltage above 2.4 volts will be acceptable for a
high voltage. '

RTTY INTERFACE

Afttached is the schematic of an interface which functions
well with the TRE-84C. This circuit is a enhanced revision
cf the one published 1n Q5T Magazine December 1981. During
1982 a PC board will be available for this circuit with
additional features and the CW interfaces. In addition to
the basic circult switching through IC's will be provided to
allow the operation to be switched between the various modes
with a front panel switch. For more information send a S5ASE

to:

Dynamic EBpecialities
P.0. Eox 29963
San Jose, Calif 51&d

Snother interface which functions well is the Flesher
interfaces. The DM-178 interface 1s a RTTY demodulator which
can be used with the TRS-88C. Thig interface can be
purchased +From the Flesher Corp assembled or in kit form,
The price of the kit is $47.93 plus 1| percent shipping. The
wnit is a single card pluggable into a connector. Some very
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minor changes are sugoaested to attach this card to the
TRE~E0C. Some demgdulators do have problems when you try and
copy 11 Baud ASCII. The bandwith of the interface 1is
optomized for lower rates. To increase the bandwdth for
ASCII insure: 19,020,023 are ..GGEMFD and C22,024 are 2ZMF
mylar caps. Alsoc insure that R42 is 24K and R44 is 12K,
Some units may incorporate these chaenges others may have to
he wodified. The AFSK modulator can be assembled from the
attached schematic or purchased from Flesher Corp, 57
Jacksan, F.0. Box 976, Topeka, Kansas 66681 Ph: (913
224~-¢198. The Flesher modulator is called the FS~1 and its
price kit form is 231.%90 plus 1 per cent shigping. Another
unit if the TU-173. This is a complete TU uwumit. It
contains a RTTY modulator and demodulator and comes in an
attractive box with power supply.’' The price of this unit is
$169.95 (kit?. Make sure vyou tell Flesher it ig teo be used
with the TRE-gEC. They will sither add or provide vyou with

23R

a schematic to provide a RS5-232 interface.

Another interface which is adaptable to the TRS-84C is the
RTTY demodulataor Ffrom IRL. This Interface provides mars
features than the Flesher equipment, in that shifts of 17g
HZ, 22 Hz and B89¢ Hz are possible. The interfacing to
these units are through a built in RS-232 interface. [l
meter reading and LED read out provide acourate turning of
the input signal. The electronics in these units provide a
sophisticated =sctive filter, and special limiter circuit to
reduce ORM due to noise. These IRL demodulators are
available assembled and tested and are avallable in two
models the FSK~16806 and FEK-S¢d, The costs of these units
ares $498 and $249. Both wunmits are enclosed i an
attractive enclousure which should fit inte any tham shack.
For more information contact: IRL, 7499 Taylor Rd., Columbus,
Ohio 42232d. (814) 8B4-2464.

Cu INTERFACE

This interface first appeared in 057 magazine as an  i1nput
interface for a hardware CW receiver. The circurt was later
published in an Australian Magazine “Amateur Radio" with
modificatian. Its construction and operation is simple. the
only critical adjustment is the threshold. Connect up the
circuit when constructed to vour ham radio receiver. Tune
inm a station and look at the red LED. Adjust 1t till it
never Ltuwwns on. Then turn the pot just till the LED follows
the on off conditions of the CW signals This 1s the correct
point to leave the pota You will find copy on hand keyved CW
not to be very goocd CcOopvye. But when automatic kevers and
other computers are used the copy will be ouch better. Do
not overdrive this interface from the receivar audio. Feep
the gain as low as possible on the receliver.

A slightly modified wversion of this interface will bhe
available
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from Dynamic Specialities in 1982.

An  assembled CH interface is available from MFJ Enteprises,
P.0. Eox 494, Mississippi State, MS 3I97&2. Reports from
customers have indicated that the performance is excellent.
On tranmnsmit the RE-232 output Ffrom the TRS-84C must be
inverted. The model number of this interface is MFJI-1208-CW.

MEMORY UFGRADE (32}
This upgrade deoes not allow the video display page to be

moved to the upper 1&K of the IZK. But if you follow a few
percavtions you should have no problems, 1. Install the

new 16K or RAM chips for at least a week before upgradeing
you machine to insure vou do not have a preliminary memory
failure. 2. Run the memory Tandy diagunstic on the both

sets of memory before the update. Te lWhen you solder the
chips in a piggy back fashion, short all the leads together
by aluminum foil or black insulating foam. 4. Use a small
soldering iron of about 48 watts or less. The extra 411&6
RAM chips are available from many sources. Currently prices
run mail order %15 for B chips., with a speed of 256 nano
seconds. You will find the update gquite easy and 1if vou use
care it should work the first time.

PROGSRAM CONSIDERATIONS

This program takes control of the TRS-86C and can only be
removed from the computer by powering it down. FProgram
patches or program duplication are not possible by normal
means. These features were placed in the program to make
mass unavthorized duplication of the program difficult. I+
vyou have any special requests along these lines please
contact me. APy reasonable request will be considered.
However, the price of the program was made intentionally low
enough, that i+ vou neighbor wants a copy send him my way.

The program timings are controlled by program interrupts at
a horizontal synec frequency,. This scheme provides very
accurate timings and and changes should not have to be made.
The program counts the number of horizontal sync pulses and
from this information determines how long to make sach
pul se.

The reset button on the rear of the compubter will have no
effect on the program. khen it is pushed the program will
return to the main menu and reset all buffers. So use care
it you do this you might lose all your data in the buffers,

The buffer sices in this program are: Fevboard 4K with a 1&K
TRS-84C 12K with a 32K TRE-BHC, Receive 4K with a 1&KWK  and
12K with a T2, For the price of eight 411é6 chips vou can
have a three times improvement in buffer spacse.
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Basic programs received over ham radic can be loaded by
Basic azs ASCII files. This iz accomplished by: CLOAD “NAME®
{(ENTER KEY)Y. You may have to correct some transmission
errors once the program is loaded. But once ‘these errcrs
have been corrected re—-save it on tape again.

I+ vou use the program for Video Text select the 3Id¢d Baud
ASCI! mode. This program will operate as a half duplex
AGBCIT terminal. This may present some problems. But the
program 1s primairly intented +Ffor Amateur Radio use and
performance 1n this mode is not guaranteed.

A special IS¢ Hz wversion of this program will be made
available for TRS—-8#C unit purchased out of the USA. The
horizontal frequency of these units are different from US

VErSLIONS.

FROBLEMS 72

I+ vou have any problems contact Clay fbrams Software by
mail. I do mnot have & listed telephone number at this time.
Howaever, [ can arrange a sked on ham radic to discuss the

problem or concern. However, i would perfer all
comunications by mail. I try and answer all letter the day
they are received. Good luck with your new program and I

hope to catch you over the air.

737s Clay Abrams K&AER -

el




