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INTRODUCTION
p
The growling popularity of personal
computera has added a new dimenaion to amateur
radio. Software, or the program that defines
the job for the computer, haa become an

important tool in the hobby. Kantronics has
created Hamsoft to give you the ability to use
a computer in the ahack. Featureas of Hamasoft

include:

SEND/RECEIVE MORSE CODE 5-99 WPH

SEND/RECEIVE RADIO TELETYPE 60, 67, 75, 100 WPH
SEND/RECEIVE ASCII 110, 300 BAUD

OPTIONAL UNSHIFT ON SPACE

OPTIONAL DIDDLE
PARALLEL PRINTER COMPATIBILITY

KEYBOARD AUDIO FEEDBACK
OPTIONAL AUTOMATIC 1D |

WORD WRAPAROUND
OPTIONAL AUTOMATIC CARRIAGE RETURN

OPTIONAL AUTOMATIC LINE FEED
MESSAGE PORTS STORAGE

TIME TRANSMISSION

CALLABLE FROM BASIC

time to read the manual before

aperation' of the progran. You
manual to use Hamaoft to

If you have trouble in

Please take

you attempt
muat underatand the

it’a fulleat potential.
operation you can call Kantronics Customer

Aasistance during regular busineas houra: 8anm
to 12, 1pm to Spm Central Time.
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GROUNDING

The TI1I-99/4A and your tranaceiver were not

designed to  be connected together. The
Kantronics Interface will do the 3job, but
unlesa grounding precautions are taken, the

results can be damaging to the computer or the
Hamsoft module.

Simply grounding each of the components may
not inasure againat damage. ALL PARTS OF THE
SYSTEM MUST BE CONNECTED TO A COMMON GROUND.
Let’s look at the connection between the
TI-99/4A and the Interface.

At this connection, a potential voltage
differece may arise for a number of reasons,
and this voltage can be the cause for darmage.

1. Your transceiver ground may not be at the
same voltage potential as the TV ground.

2. Your TV may be an older type and present a
negative or large voltage to the TI-99. This
may be OK if you are only uaing the TI-99, but
may damage the Interface components.

As you can see, there are many waya in which
a voltage difference can exist between the
TI-99 and the Interface. To insure that this

potential voltage is eliminated, you musat
ground all system componentas to a common
ground. One word of caution, if you have an old

TV, make sure that ¢the TV antenna leadsa are
isolated from the TI-99 TV connection since
they may have a voltage potential.

Thé 9901 chip can also be damaged by static

electricity. Taka care to avoid shocking the
Hamaoft module, Alwaya disconnect the

Interface from the Hamasoft module before
removing or inserting the module.
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INSTALLATION

:ARHING: DO NOT CONNECT THE HAMSOFT MODULE TO
HE TI-99/4A UNLESS ALL CABLES TO THE MODULE

3?5 DISCONNECTED, AND THE COMPUTER IS TURNED

Inatallation of the Hamsoft pro
ram ia
three astep process, Pros ¢ ainple

Firat, with the computer power off, and no
other cablea connected to the Hamsoft module
connect the module to the peripheral jack o;
the aide of the computer. See diagrana.

PERIPHERAL JACK

The Hamsoft module MUST be connected directly
to the computer. Hamasoft cannot be used with
any other peripheral, or the expansion box.
Poaaible electrical damage could occur i1f the
Hamgoft module ias connected to a peripheral.

3
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Second, remove the cable from the Hamaoft
‘package and connect it to the Hamaoft module.
Uae the end marked with the blue dot. Insert
the cable into the module with the blue dot on

the bottom aide.

Third, With the Interface power off, insert the
other end of the cable into the Interface with

the exposed wire aside face up. See diagranm.

The Interface Back Panel

rit qrﬂ-] T PFIT et
AF SN wwetd -4 =1 AF SR gu?
i ¥ n

Follow the inatructiona in the Interface manual
for connecting the Interface to the
transceiver. The single cable to the Hamsoft

module ias the only connection necessary to the
computer.

M
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Hamsoft 1a a veresatile program with several
| optiona. To become familiar with Hamsoft,

- connect the Hamaoft module and leave the
. Interface cable diaconnected. This allows you
| to practice in an “off the air® mode.

INITIAL OPERATION

WARNING: INITIALIZING THE HAMSOFT PROGRANM
WILL ERASE ALL INFORMATION 1IN THE COMPUTER
MEMORY. TO RETAIN THE COMPUTER MEMORY SAVE THE

INFORMATICN TO TAPE OR DISK.

Once the Hamsoft module has been connected ;o
the computer, you are ready to initialize the

program.

1T IS IMPORTANT THAT YOU FOLLOW THESE
INSTRUCIONS STEP BY STEP, TO BETTER UNDERSTAND

OPERATION OF THE PROGRAMN.

Turn on the computer and step into the BASIC
mode. Since the program is addreaaable from
BASIC you will need to type in the following
command to initialize the progranm.

OPEN#3:"HAMSOFT™

The acreen should look
like this:

Tl BASIC READY
JPENS 3 ! "HAASOFT™

5
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The command must be given in upper caase. Make
sure the ALPHA LOCK is down, placing the
keyboard in the upper case mode,

Once the screen is exactly aa above, press the
ENTER key. This will initialize the program.

00 :00:00
NANTROMICS HANSOFT

Now the main menu will COPYRIGHT & APRIL 1943

appear on the screen: CHOOSE

H{HORSE}
R(RTTY)

ACASCII)

TLTINE)
P{HESSAGE PORTS)
OtOPTIONS)

The menu gives you six choiceas. Each of the
first three choices will give you a
Transmit/Receive mode, either Morse code, Radio
Teletypeae, or ASCI] (American Standard Code for

Information Interchange). The fourth choice
sets the clock while the fifth choice enters
the message ports mode. The sixth choice,

OPTIONS, gives a menu of options that affect
operation of the program.

Firat, lets 1look at the last choice on the
menu, OPTIONS. Again, to better understand
thise program you should review the OPTIONS
sectiona firat, before attemping to use one of
the Tranamit/Receive modea. All optiona have a
pre-set value or posaition. You ahould check
each option to make aure it ia in the proper
poaition for your use.

TO RETURN TO THE MENU FROM ANY SPOT IN THE
PROGRAM,HOLD DOWN THE FUNCTION (FCTN) KEY AND
PRESS THE NUMBER 4 KEY. THIS 1S THE ESCAPE TO
MENU COMMAND.

K& Kantronics




OPTIONS

{

To select the OPTIONS mode depraés the letter
0 on the computer keyboard.

00:00:00
TRANSRIT/RECEIVE OPTIONS

The following ahould
appear on the sacreen.

. UNSHIFT ON SPACE ON
. DIDDLE OFF
. AUDIO FEEDBACK QOFF
. AUTO 1D OF¥F
. WRAPAROUND oN
. AUTO CR on

. AUTO LF ON
TU KANTRONICS

&
B
™
O
E
F
G
H.

The following optiona directly affect operation
of the Tranamit/Receive modea. CAREFULLY READ
THROUGH THESE INSTRUCTIONS BEFORE ATTEMPTING TO

USE THE TRANSMIT/RECEIVE MODES.

in an ON or OFF posaition.
option from ON to OFF, depresas
the left of that option. For
the Unashift On Space feature
the letter A. Presa A
option back to 1it’'s

Each
To change the
the letter to
Example, to turn
OFF, you will depressa
again to change the
original ON position.

option 1ia aet

A. UNSHIFT ON SPACE ON - With this option ON,
the program will automatically return to the
mode after each apace received 1n RTTY.

lettersa

When receiving aome transmisaions with multiple
numbers transmitted in groups, auch asa
National Weather Service Teletype, Yyou will
want to switch the UNSHIFT ON SPACE feature
OFF . If a received aignal seemsa to print
illegibly, you might attempt changing the

7
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UNSHIFT ON SPACE option to the OFF position.
Normal operation would be to leave the unahift

on apace feature ON.

B. DIDDLE OFF - This option givea the progran
the ability to send a null character when there

is no character in the transmit buffer. This
allowas the receiving satation to have a solid
signal, for tuning purposes, during pauses in

tranamiasion. The DIDDLE feature only affectsa
RTTY/Z/ASCI] tranamiazaions.

C. AUDIO FEEDBACK OFF - Option C allowa you to

hear an audio feedback of the computer keyboard
if you are using a television as a monitor.
With the option ON a ‘"click" will be heard
through the televiasion speaker as each key is
depressed.

D. AUTO ID OFF - With ¢thia option ON, the
program will automatically tranamit a CWw-1ID {in

the RTTYZASCII transmit modes. Following every
ten minutes of continuious tranmission, message

port number 0O (2ero) will be tranamitted in the
CW-ID mode. If you wish to use thia option,
place your ID into mesaage port 0O (zero). How

message into the meaasage port lsa
MESSAGE PORTS aection of the

to place a
covered in the
manual.

E. WRAPAROUND ON - To keep the program from
breaking words at the end of a screen display
line, the signal display jumpsa to the next line
if a sapace is encountered in the last five
spaceas of the screen display line. To get more
characteras per line turn the wraparound option

OFF. Wraparound works on both the receive and

transmit displays.

8
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F. AUTO CARRIAGE RETURN ON - During tranmiasaion
of RTTY/ASCII thia feature sasenda a carrxiage
return automatically at the firat apace
encountered after 65 characters, or after the
271at character if there 18 no apace. This
option sahould not be used during tranamission
of data fileas where spacing and carriage
returna ashould be embedded. For example, RTTY

pictures.

G. AUTO LINE FEED ON - Again, in RTTY/ASCII
transmit a line feed will be sasent automatically
with each carriage return. If the s&auto
carriage return (Qption G) 1a OFF the line feed

sent, as the 1line feed 1is8
occur with each carriage return.

will not be
programmed to

printer in reception of

Morae code, the program will also aend a
Carrjage Return and Line Feed to the printer
automatically during Morase reception.

To allow wuse of a

KANTRONICS - Hamsoft ia deaigned to be
Kantronica Interface. I£f you
decide to use an alternate terminal unit, you
will need to change Option H by preasing the
letter H. Thia will change the acreen to ahow
OTHER in place of KANTRONICS. To connect your
terminal unit check the ALTERNATE TU CONNECTION

section of the manual.

H. TU
used with the

Hamasoft 1ia warranted to work with the
Kantronicsa Interface. We cannot guarantee
operation of the program with aeny other

terminal unit.

9 .
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This completea the OPTIONS portion of the
manual. To familiarize youraelf with all the
optiona available, attenmpt uasing the options
without connecting the computer cable. Once
you feel comfartable with the optlons, return
to the main menu and follow the
Tranamit/Receive Instructiona.

TINE

To enter the proper ¢time 1nto the 24 hour
clock, select TIME from the main menu by
presaing the T key.

0G:00:00
ENTER TIME HH:MM: 33

The following
should appear.

screen

Enter the proper numbers to f£f1ill in the aix
digits. The program will not accept letters,
or numbera that do not normally appear on a 24
hour diaplay.

You must enter eaell ssix digits
mode. Once all &six digita are
program will return to the main menu.

to exit this
given, the

10
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MESSAGE PORTS

Hamsoft haa a nmessage ports feature, allowing
you to preprogram up to 10 seperate messages,
that can be loaded into the tranamit buffer

with a aingle command.

The message porta can be used to retain
information that is used often during
tranamiasion. For example, your CQ or BRAG
thpe.

Q0 ;00 ;00
ENTER MUNBER TO RDIT HMESSAGE

From the main menu preas
the P key for messaage
porta. Now the sacreen
will look like this.

ENTER 3 TO SaAVE NESSAGES

ENTER L TO LOAD MESSAGES

Each of the 10 message ports are r entered by
preasaing the number of the measage port, O

through 9.
DO 200 ;00

MESSAGE 1
Preasa a nessage port
number and the sacreen

will look like thia.

To place 1information into the measage port you'

simply type at thia time. The normal TI-99
Function keys used for cursor control, and the

Delete, Insert, and Erase keys work 1in the

11
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Hamasoft prograns. Uase theae commanda to place
the text {into the measage port. For more
information on the Function Keya saee the
Function Key Definition section of the manual.

Once the text placed into the measage port is
completa, use a Function 4 command to return to
the menu. Thia 1s8 done by holding down the
Function (FCTN) key and pressing the number 4.
Thia placea the text into the message port for
use in the transmit/recaive modes.

Each message port will hold a maximum of 2356
characters.

When vyou turn the computer off, or exit the
program, the measage ports will be eraasaed. You
can save the meaaage porta to cassette tape by
following the saving procedure. From the
meassage porta mode aelect S to asave mesassages,
From thia point on the procedure to save the
message porta 18 the aame aa the saving
procedure outlined in the TI-99 refereaence
manual. See page 1-10 in the TI-99 manual.

To load your maessage portas back {nto the
computer memory aelect the L to load meassagas.
Again follow the atandard TI-99 procedureas for
Loading message porta from the
tape will erase any message porta in the
computer, replacing them with the loaded

information.

12
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RECEIVE MODE

Fy
i

To explain operation of the Receive modes we
will atep through operation of the Morse Code
Receive mode. All three of the modea are very
aimilar, and operation ia almoat identical.

HORSE 00:00:00 RECEIVE
TRANSHNIT 3PEED 10

From the Main Menu aelect
the Morse Code
Tranamit/Receive mode by
pressing the letter N
key. Your sacreen should
look like thias:

RECEIVE SPEED 10

The lower portion of the acreen ias the receive
area. Incoming Morae code aignala are decoded
and displayed on thia portion of the acreen.
As the signal ia received it will acroll upward
and off the acreen. .

The top portion of the acreen is the Status=s
Banner. On the present acreen you will =mee

MORSE 1in the wupper left hand corner. This .

reminds you that you are 1in the Morae
Tranamit/Receive mode. Directly below thia you
will asee TRANSMIT SPEED 10 and RECEIVE SPEED

10. The Receive Speed indicator will
automatically give you the apeed of the
incoming morse signal. The Tranamit Speed

indicator allowa you to set your tranamit apeed
from 05 to 99 words per minute.

In the upper right hand corner ie the RECEIVE
indicator. When you go to the transait mode
the indicator will change to TRANSMIT.

13
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Follow the tuning {inatructiona 1in the
Interfaca manual and tune in a Morae Code
aignal. Make aure Yyou have connected the
computer cable to the Interface and the Hamsoft

modulea.

The only differencea for receiving RTTY or
ASCII instead of Morse Code, are in tuning the
signal and selecting the apeed. For RTTY or
ASCII aignals you muat select the proper speed
of the incoming aignal, while the progranm
automatically adjuata to incoming NMorase signal

apeads. To change the receive speed for RTTY
or ASCII, preass the Function 7 command by
holding down the Function (FCTN) key and

preaaing the number 7. The function keys are
axplained in detail 1in the Function Key
Daefinitions section of the manual.

TRANSNIT MODE

During the receive mode moat of the acreen is
used for reception. The type ahead feature of
the Hamsoft program allowa you to type
information into the tranamit buffer while

receiving.

RORSE 00:00:00 RECRIVE
TRANSHIT SPEED 10
AECEIVE SPEED lﬂ_

With the first character
typed while receiving,
the acreen will divide
into four aectiona:

14
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MORSE 00:00:00 RECEIVE
LI ENTER 2 DIGITS

While 1in the receive mode pIE SR
depreas function 7. Your
acreen should look like
this:

Enter two digits to eset the tranamit apeed.
Once the digitas are entered the display will
show the new transmit apeed.

In the RTTY/ASCI1 Tranamit/Receive modes
function 7 will <c¢ycle through the available
speeds. RTTY 60, 67, 735, and 100 words per
minute - ASCII 110 and 300 baud. With each
speed change a Carriage Return/Line Feed i=s

sent to the printer,

FCTN 8 - INVERT - A common practice in using

radio teletype is to invert a signal, reversing
the aspace and mark frequencies. Function 8

allows you to invert ¢the incoming radio
teletype or ASCII signala, to check for
inveraion. In the inverted mode the letter R

in RTTY statua banner will be reversed on the

screen. In the ASCII mode the letter A will be
reveraed. Tranamitted RTTY/ASCII signals will

not be affected by Function 8.

FCTN 9 - PRINTER ON/OFF - Function 9 toggles
the printer ON and OFF. A letter P will appear
in the astatua banner when the printer is ON.

All received and transmitted signals will-be
dumped to the printer. For printer connection
instructions check the PRINTER ATTACHMENT

aection of the manual.

17
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FCTN = - QUIT - Holding down the FCTN key and
preaaing the = key will return the computer to
it‘a 1initial power on asatage. Thia allowa the
operator to exit the Hamaoft program while
leaving the Hamasoft module connected. This
feature givea veraatility to the operator in
ugse of other programa quickly and eaaily.

CONTROL (CTRL)> COMMANDS

In addition to the ten Function Key commands,
Hamaoft haa seven Control (CTRL) commands. The
CTRL commands are given by holding down the
CTRL key and pressing the proper letter or
nunber. Each of the control commanda appeara
on the acreen as a reverae letter or number.
For example, Placing measage port number 1 into
the tranamit buffer will appear as a reversaed
numsber 1 on the acraen.

CONTROL COMMAND DEFINITIONS

CTRL E - RETURN TO RECEIVE - When encountered
in the tranamit buffer this command returns the
program to the receive mode. For an automatic
return to receive at the end of tranamiaasion,
place a CTRL E at the end of the mesaaage.

CTRL T - TIME TRANSMISSION - To place the clock
time 1into the tranamit buffer give a CTRL T
command. When thae command is encountered in
the buffer, the hours and minutes displayed on
the clock will be sent. The CTRL T command can
be placed 1into a message port, and the time
diasplayed when the coamand is transmitted will
be sent.

18
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. Ccw-ID - A CW-ID

CTRL 1 ja necessary for
identification durilng transmission of RTTY or
ASCII. To place your cw-ID inta the transmit
buffer, put a CTRL-I command before and after
the 1ID. The ID will be sent at the Morse mode
tranamit ~peed. For ease of operation, place

your ID into meassage port O.
This will allow you to send the ID manually
with a command, or to use the AUTO 1D,

outlined in the OPTIONS section of the manual.
Make sure to the CTRL I commands both

before and 1D when programming the
message port.

MESSAGE PORTS XMIT - To
message port, use 8 control command
number of the measage port. For
if your ID ia in message port O, hold
CTRL key and press the O key. This
the port into the transmit buffer.

number of the port will appear in
but the

on the

CTRL (NUMBER ©0-9) -~
tranamit a
with the
example,
down the
will place

The reversed
the: transmission portion of the screen,
actual nessage appear

trananisaion line aa

CTRL H - CARRIAGE RETURN - I1f you wish to send

a manual carrlage return give the CTRL N
command.
CcTRL J - LINE FEED - To =send a l1ine feed

manually use a CTRL J command.

ENTER - Pressing the ENTER key will asend both a
carriage return and line feed.

19 - .
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SPECIAL CHARACTERS

The following abbreviations can be piaced in

SYMBOL ABBREVIATION MEANING

= AR End of measage

= BT Break or pause

% AS Wait

& Attention

¥ SK End of tranamiasion

* KN Inviation to tranamit
j . AA All ther

!
|=

| PRINTER ATTACHMENT
j

E

'The followin

1 uid

any Cantronig g @ will allow you to connect

bt 8 compatible parallel printer t

! T Hamsoft =module. You will need a 15- 1o

1!nm @€ D connector and the proper connecto E :

jyour parallel printer port. ©orer
wir:ttth: 1S5-pin male D connector as shown

ac to the Hamsoft module. Conneca

o
éhe linea to the correaponding function pina of

- 20
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the printer connectar, according to the printer
manual. Make aure the aignal ground is used,
not the chasisa ground. If your data lines are
labeled 1 through 8, instead of O through 7;
use pin 2 for data 1, pin 3 for data 2, pin 4
for data 3, and so on. '

Data 0
STROBE

Data 6 Data 4 Data 2
Data 5} Data 3| Data 1

®®©@©@®®@®®®

Busy Signal Ground

Data 7

used as a
use with the

module can also be

parallel printer 'interface, for
basic functions of the TI-99,. To uae this
function the printer device name is "PP”. This
measns you would uee the following programs to.

simply print information.

The Hamsoft

10 OPEN #1: “PP" |
20 PRINT #1: “QUICK BROWN FOX"

30 CLOSE #1

This program would print QUICK BROWN FOX. To
LIST a program, a LIST “PP" command would be
used.

21

m
wevantronicrc

—

ALTERN&TE TU CONNECTION

This aoftware
Kantronica
not

ia written for uae with the
Interface; therefore Kantronice does
warrant the use of Hamaoft with any other

terminal unit. However, 1f you chooae to use
an alternate TU we auggeat the following
connections:

TERMINAL UNIT FUNCTIONS

White~-CW Key Out Morae aignala, active low

Red-RTTY OQOut RTTY/ASCII aeignala, Mark

high, Space low

Nortallf high, active low
for RTTY/ASCI] tranamitting

Normally high, active low

when Morae signal present,
active low when apace

fraequency present.,

Brown-Receive/Send

Green-Demod In

Black-Ground

CAUTION-Make aure the voltages on the lineas of

your tranaceiver and TU are TTL level
compatible, not RS232. Kantronica ia NOT
reasponaible for inter-connection of any

hardware not of our manufacture.

K2 Kantronics




] Cha”enger Terminal Unit
j RTTY s ASClls AMTOR = '

OPERATOR'S MANUAL
~ Ke&Kantronics

(913) 842-7745
1202 E. 23rd Street
Lawrence, Kansas 66044
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CHALLENGER SPECIFICATIONS

* INPUTS CONNECTOR
Audio In 3.9»m plug
QUTPUTS CONNECTOR
Audio Out 3.9mm plug
FSK Qut ' 3.35am plug
Scope OCut @ Positien
DIN plug

PTT Out S Position
| DIN plug

AFSK Out o Position
DIN plug

CONPUTER CONNECTOR

Demod Qut S Position
Ground DIN plug
RTTY 1

RTTY 2

Power Requirments 2.1 or 2.5anm

barrel plug
center positive

Input Filter Specifications

Ninimum levels are SmvRNMS
Input impedance is 600 ohma
unbalanced. Accepts baudot
or ASCII code up to 110 baud.
Max input level is 12VRNMS

Looped through from Audio In
Open collector + 40 VDC Max

10K ohm output impedance
Open collector +40 VDC Max.

Cryatal controlled - Mark is 212SH=z:
Space is 2295Hz (170 shift)

Level 100mvpp (35mvRMS) standard.
Optional SOOmvpp (173mvRNS)

Cutput impedance 600 ohm unbalancsd.

All TTL compatible. Inputa alao
R5232C level compatible. |

1l to 135 VDC (12VDC nominal)
75 mna

170Hz 3ShIift RTTY -~ Four pole switched capacitance filter

with bandwidth of 260Hz nominal

.Indicators - Power LED, Mark LED, and Space LED

.Construction - Precision Extruded Aluminum Alloy Case

Dimensions - 1,9"H X 5,9"W X 7*D

Weight - 1 3/4 LB.




INTRODUCTION

Challenger is a radio trangceiver-to-computer terminal
unit. With the proper software, a caaputer, and the
Challenger TU, you can aesend and receive Radioteletype,
T ASCII, and AMTOR.

Since software is an integral part of the total systen,
Rantronicas has developed programs for many of the popular

computers. See the Computer Connection section of this
manual for ROTre information concerning software
requiraments. |
PRECAUTIONS

Please read through your operator’s manual for this

product before attempting to operata the unit. The warranty
- doas not cover accidents incurred due to wiring not of

Kantronics specification, or to use in violation of
inatructions provided by Kantronics.

Operator repairs or unauthorized modifications
automatically void the Challenger warranty. Refer all
repairs during the warranty period to Kantronics.

Instructions for returning units to bhe repaired are includaed
in this manual. |

Kantronics does neot warrant the use of Challenger with
software other than that manufactured by Kantronics.- For
complete information about software, check the Computer
Connection section of this manual.

CAUTION: CHALLENGER IS GROUNDED THROQUGH ITS CONNECTION TO
YOUR TRANSCEIVER. MAKE SURE YOUR TRANSCEIVER IS PROPERLY

GROUNDED. FOLLOW THE GROUNDING INSTRUCTIONS 1IN YOUR
TRANSCEIVER MANUAL.

CAUTION: Some transceivers that do not have a special RTTY
mode require a lower power level for safe RTTY operation.

Check with your transceiver manufacturer if the transceiver
was not designed for RTTY use.

;ﬂ-———————————————————u————————————————————n————————————————————um———————————————___.
.-----_-_-__-_________________.__________________________________________.______
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INSTALLATION

Challaenger ia attached to your transceiver via jacka and
connectora on its back panel. Referring to the back panel
line drawing below, s8six connections are possible: Power,
Audio In, Transceiver, External Speaker, Computer, and FSK
Out.

e

XCVR CCmp

K< Kantronics
Power +12 VBC Aud . EXt . Fsk
‘"le © ® O B

Spk SNl _SN 44915
Kantronics

100 iFaMreet 501 AAD TS
Livwrenc g ki DA

CAUTION : Make sure the power of the transceiver, computer,
and Challenger are OFF before connecting any cables.

POWER-Attach power to the unit at the DC power jack, Use a
well filtered power supply with 12 Volts DC and at laeast 7%
milliamps. The center 1is positive. The connector will
accept a 2.1 or 2.5 mm barrel plug.

AUDIO IN-Attach a shielded audio cord with a 3.Sam plug to
the Audio In jack of Challenger and the external speaker
Jack of the transceiver. This carries the audiec signal from
the transaceiver to Challenger. |

-

TRANSCEIVER-This connector has three lines that connect to
the Microphone jack of your transceiver, and two lines for
scope conhection.

Push-To-Talk AFSK Out

Scope (Mark) Scope (Space)
Ground/Shield

Pins 1, 2, and 3 must be connected to your transceiver
Mie-jack. You will need to provide a Mic-jack connectoer and

wire the connector to the provided cable.

WARNING-Check your transceiver manual to correctly wire the
corresponding pins of the transceiver Ric-jack.

Pin 1 - AFSK OUT - White lead - This line carries the AFSK

tonea generated by Challenger to the Audio In line of your
transceiver.

X2Kantronics
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Pin 2 - GROUND/SHIELD - Black & Silver lead - Connect the
push-to-talk ground and AFSK shield to this pin.

Pin 3 =~ PUSH-TO-TALK - Brown lead - This line controls the
PTT line in your transceiver allowing the computer to switch
the transceiver from/to transait or receive, connect
directly to the PTT line of the Mic-jack connector.

Pina 4 and S are outputs for 8cope tuning. Challenger
displays both Mark and Space signals, but pins 4 and S allow
use of an external scope. Leave these lines unattached if
you are not uaing an external scope.

Pin 4 - Space Signal - Red lead - This line outputs the
Space of the received aignal.

Pin S - Mark Signal - Green lead - This line outputs the
Mark of the received signal.

EXTERNAL SPEAKER-This jack is used to loop the audio through
Challenger to an external speaker. Attach your external
speaker here. Use a 3.5anm plug and shiselded audio cable.

FSK OUT - This output can be used if your transceiver has a
direct connection for Frequency Shift Keying. Thias will
replace the AF3K connection through the Transceiver
connector. Follow your transceiver instructions for FSK
operation., Use a 3.5mm Plug for connection.

CONPUTER CONNECTION

A five conductor cabile connects Challenger and vyour
computer, This cable is. included with the Kantronics
software. Challenger uses a DIN Plug for connection,

. instead of the five Pin crimp connector used for the
-~ Original Interface and Interfacae II. You will need to

change the connector on the software cable. Use the DIN
connector provided.

DO NOT USE THE PREWIRED DIN CONNECTOR CABLE. THIS CABLE
IS FOR CONNECTION TO THE TRANSCEIVER.

—_————____““_
h——-h“
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Cut the flat criap connector off the software cable and
prepare the wires for the DIN connector. The White line
will not be used. This line is the CW keying line, usaed
with Interfece and Interface II. But since Challenger hasa
no CW keying circuits, this line is not neceasary.

Connect the DIN connector as shown below.

Demod - RTTY
(green) (brown)
Not Used RTTY
- (red?
‘ Ground
(black)

These four lines are used to receive information froam

Challenger and to contrel it. The functiona of the lines
are as follows.

DEMOD OUT-Thia is the RTTY/ASCII demodulator line that

Presents a proceassed TTL (transistor to transistor logic)
received asignal to your computer.

GROUND-This 1line references Challenger to your computer
ground,

RTTY 1 and RTTY 2-These two lines work in combination to
control the AFSK frequencies and PTT output in Challenger.

RTTY 1 high and RTTY 2 high

This places Challenger in the receive mode. PTT is of f.
FSK transiastor ON (low).

RTTY 1 low and RTTY 2 low

In this position a 2125 Hz tone, mark, is generated and
tranamitted through the XCVR connector of Challenger. PTT
is on. FSK transistor ON (low).

RTTY 1 high and RTTY 2 low

- In this position a space tone, 229% Hz, is generated and
transmitted through the XCVR connector of Challenger. PTT
is on. FSK transistor OFF (high).

By toggling on and off one of the lines it is posaibla,

with the proper computer Program, to tranamit the necessary
4 tonea for RTTY and ASCII.

N
‘M.
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TUNING PROCEDURES

Cnce you have completed interconnection of Challenger,
transceiver, and computer, vyou are ready to tune in coded
signals. When used with the proper software Challenger can
decode RTTY, ASCII, and AMTOR signals. CW signals can be
decodaed with Challenger, but you must tune to a very high
Pitch (2123 Hz), inatead of the 750 H=z normally used for CW.
Challenger has no CW keying circuits for transmiasion.

A few simple ateps will help you to learn proper tuning
with Challenger.

l. Practice on a aignal you know. W1AW broadcasts are a
perfect opportunity to perfect your new skill,

2. Use Lower Sideband for tuning RTTY, ASCII, and AMTOR
signals. Normal RTTY signals can be received on LSB,
inverted signals on Upper Sideband.

3. Use your software pProgram to check for the proper speed
of the signal. Nost RTTY signals are 60 WPM on the amateur
bands, but other speeds are not uncommen. If the signal is
properly tuned and not printing, cycle through the speeds of
~the program.

4. Not all signals can be copied. Some signals ocutside the
amateur bands may not be standard codes. Bit inversion,
altered bit order, and several types of encoding are used

for commercial signals. Unless your software has special
decoding abilities you will not be able to decode these
signals.

Challenger is a very sensitive TU with the ability to
recCeive very weak signals, but the operator muat properly
tune the unit. Be patient as learning to tune for the
Challenger filters, and not your ear, takas practice.

Power on the wunit with the rear panel button. The POWER
LED on the front panel should light. If the LED does not
light, check your power supply and power connection. The
Mark indicator may 1light if the Computer is connected and
not in receive status.

The Mark and Space LED indicators will assist you in
tuning for RTTY signals. You are tuning for a 229% Hz Space
tone and 2123 Hz Mark tone (170Hz Shift). These tones are
very high pitched. For comparison, a normal CW signal is a
790 Hz tone.

Nost operators find tuning from the low side of the signal
.up to the proper tones the easiest. As the LEDs beagin to

.flaah, watch your monitor for copy of the signal. Both LEDas
should flash when data is being received. |

If the signal is not 170 H=z shift, you can use Challenger

‘ to copy a single tone, and still receive copy. Tune to the
Mark tone for other shifts. |

Follow the instructions of your software program for
¢ computer operation.

—
M

K Kantronics




J D e

MODIFICATIONS

Several modifications to Challenger are possible should
you wish to tailor it ¢to a specific use. Careful
consideration should be given to these modifications prior
to application. These changes constitute factory approved
modifications and will not void the unit warranty PROVIDED
THAT PROPER CONSTRUCTION TECHNIQUES AND PROCEDURES ARE USED.
Refer to the component placement diagram and schematic when
applying the modifications.

ASCII 300 BAUD OPERATION -~ The Challenger low pass filter
does not allow 300 baud signals to pass. If you intend to
operate this mode, move the board jumper from the 110 te 300
position.

LOOP OUT - If you wish to attach a mechanical teleprinter to
Challenger for obtaining hard copy, make the following
changea:

l. Remove R63 and place a 4.7k resistor in the board
position marked LP.
2. Replace @3 (PN2222) with a high voltage transistor, MPS
A42 or equivalent.

The jJack marked FSK out now becomes a Loecp Qut jack,
Terminate your teleprinter loop supply in this jack for
teleprinter operation. No apeed conversion is available.
You can only print signals at the speed your teleprinter
normally operates.

AFSK Level Modification - Some transceivers using
Ppreamplified asicrophone systems, such as the ICOM 720, 730,
740 series, may require a higher level AFSK tone input at
the microphone input jack. To increase the AFSK output
level to 3500 avpp clip ocut resistor R 42.

FSK Inversion - To invert the FSK cutput, cut the board
Jusper marked F3IK. With the jumper in place the FSK cutput
is Mark low, Space high.

L2Kantronics




o 1) L2 lLa) =
—— 2
¢l .~
L
- =
i s s 3 e
[ |~ -
- R3 — — RY — ~CRI- —R9 — ~ Rl - §[ ]g ca
— R4 — — R6 — — R7? — —RI0— —RI2—
— Ry — —R13 — 8 }
T — 3 =
cé
—R22 — — R20 — D
— R14 — — R18 — —R23 — —R25 - —R29—
—RI5 — ~Ri9-F -CR2 H p2e — e —R33—
—R16 — —R20— —R77 = —R30 — — R34 —
c1o
—~RI7 — — R2) — —R3)
.\ "
D e —RI2 — _
— s . 3
— 4] — c12
R3S R39 a4 R50 h_ o
—— —_— — — — — e — ~ @1 -
el T R e -~ u.-———\m 7
R36 R40 R4S RS1
& p37 - — R4Y — — R46 — — RS2 — 3 R53 — ~ RS54 —
—R3g— — 42 — — R47 — ~CR3 - -CR4 —CRS —
—_— o [ }s [ 15
S —R49 — = =
= - »J
C17 -CRIO-= —Ré3 -
=CR7F  TCm Y ~CRIN=  Eag gz Re4— a a3
——  —CROk —RS7— e Kpai— M TR .
Q.
— RS — -—RS§ — RS9 — ~CRII— —_—LP— C2
— RS54 = -CR12- == R60 — —R62— -~ CR6 — C24
19 3
~ CRQ p— W
m
=
) — RS —

-—M'_—_—_“\




_________________________——-——————————————————————“-————““———_-““__-"“_*_______-ﬂ-_
M

Challenger Parts List

-_
———————

XaKantronics

-

e —

Rl - 620 RS2- 33K CR10- 1N914
R2 - 100 RS3- 33K CR11- 1N914
R3 - 100K RS4- 1.5K CR12- 1N914
R4 ~ 9.31K MF RSS- 1N CR13- 1N4003
RS - 100K R%6~ 620

R6 -~ 9.09K MF RS7- 100K

R7 - 100K RS8- 10K Q1 - PN2222
R8 - 22K RS9- 10K @2 -~ PN2222
R9 - 10K R60~- 10K Q3 - PN2222
R10- 120K R61- 10K

R11- 10K R62- 2.2K

R12- 33K RE3~ 4.7K VR1 - 78L0O&
R13- 150K R64- 1.5K |
R14- 8.4%K MF RES- 100

R15- 100K Ui - 40161
R16- 100K U2 - 40161
R17- 9.09K MF Cl1 - .O0luf U3 - 40161
R18~ 9.33K NF C2 - 4.7uf U4 - 4013
R19- 100K C3 - .01luf US - MF1O0CN
R20- 8.45K NMF Cq4 ~ .0luf Ue - LM324
R21- 33K CS - .0luf U7 - MF1OCN
R22~ 22K Cé - .0luf ug - 4066
R23- 100K C7 - .001luf U9 - 4011
R24- 10K C8 - 20pf Ulo- LM324
R2S- 100K C9 - 20pf Ull- LM324
R26- 10K C10- 4.7uf UlZ2- 100K Resnet
R27~ 100K Cli- .1uf

R28- 68K Cl2~ .0Oluf

R29- 10K C13~ 4.7uf

R30- 6.8K Cld- 4,7uf

R31- 330K C1S- .01luf

R32- 22K C16- .01uf

R33- 1X C17~ .0Oluf

R34- 2.2K C18- .01luf

R35~ 9.31K MF C19- 4.,7uf

R36~ 100K C20- ,1luf

R37- 1M C21~ .0O1luf

R38- 10K C22- .01luf

R39- 11K MF C23- .Oluf

R40-~ 22K C24~- 10uf tant

R4l1- 15K

Rd42- 4.7K

R43~- 10K CR1 1N914

Rdq4- J.,eK CR2 1N914

R45- 4.7X CR3 1N914

R46~ 4.7K CR4 1N914

R47- 100K CRS -~ 1N4003

R48- 620 CRE - 1N4OO3

R49- 10K CR7 - 1N914

RSO~ 330K CR8 -~ 1N914

RS1- 230K CR9 - 1N4003
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RETURN/REPAIR PROCEDURES

Consult the limited warranty policy in this manual for the
service provisions offered by Kantronics at no charge. This
warranty is considered to be in force only when the customer
has subritted his completed warranty registration within 10
days of purchase and when the stipulations of the warranty
have besn nmet. Violationa of warranty clauses will
automatically void the warranty and service or repairs will
be charged to the owner.

Service outside the warranty will be charged at the coat
of parts, labor, and return shipping. Payment for repairs
must be received before the repaired unit can be returned.
Money order or cashier’s check payment will speed the return
of the unit by at least 10 days over payment of personal
check.

Wwhen service or repairs appear necessary, it may be wise
to call or write Kantronics to determine if the problam can
be solved without returning the unit. When calling report
the product name and ask for the amateur radio sarvice
department. The Service department hours are 8-12 AM and
1-S PM central time, Monday through Friday. When writing,
include a clear description of the problen.

Returns ¢to the factory for refund or exchange are strictly
regulated. Any return for refund or exchange must be
approved by the service department.

WARRANTY

Kantronica Inc. warrants each Challenger to be free fronm
defects in material and workmanship under normal usa and
service for a period of one year after delivery to the
ultinmate user. Kantronics will repair or replace
Challenger, at our option, at no charge should it become

defective and should ocur exaanination disclose Challenger to
be defective under warranty.

This warranty shall not apply to any Challenger that has
besen asubject ¢to Aisuse, neglect, acecident incurred due to
wiring not of our own installation, or to use in violation
of- inatructions furnished by Kantronics. This warranty will

Nnot be extended to units that have been repaired or altered
- Outside our facilities.

This warranty does not Cover broken or cracked cabinets, or
8Ny Aaccessory used in connection with Challenger. This
warranty is in lieu of all other warranties expressed or
implied, and no representative or person is authorized to

assume for Kantronics any other liability in connection with
the sale of its products. - 10

._______________——m———————————————————*—————_—-———_“__“_____—___f___*____________
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