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SECTION 1

GENERAL INFORMATION

1.1, INTRODUCTION

Welcome to the world of Radiotelex communication. Your new system offers a wide
variety of facilities to give you reliable and efficient communication with telex
subscribers all over the world.

The heart or brains of your Radiotelex equipment is the Modem. The Modem unit
will support a variety of teleprinters and video aisplay terminals at your own
choice,

Regardless of your background or previous radiotelex experience, you should read
this manual. It provides information on how to issue commands to create, edit and
transmit messages to another telex subscribers.

We will discuss many topics in relatively few pages so that you can:

Get an understanding of Radiotelex systems
- Start manual telex operation in Jjust a few minutes

Use the text memory for creating and storing messages

Begin using the editing capabilities of the Radiotelex Modem.

Section 2 describes the terms and concepts of Radiotelex communication.

Section 3 contains a special set of instruction material so you do not have to be
a telex expert to be able to operate this powerful but compact system.

The best way to feel at ease with the system is to sit down with this manual and
the H1240 and actually key in the examples provided in each of the sections. It
will not take long to become familiar with the system, and it is well worth the
time you invest to obtain a complete understanding of the equipment.

1-1
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1.2, CONFIGURATION AND OPTION EXAMPLES

You will find a few examples on the following pages that show some of the basic
configurations and options that your new system can have.

Charackr displey._# 1253

)

Hard copy prinfer H1252

Heyboard processor H1249

Raglp relex modem H/240

Telex alarm H/231

Secanning._receiver R//21

Conneclion pox H1847

MIINYIN0-" OHINI WILSAS X331
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1.3, FRONT PANEL OF THE RADIOTELEX MODEM ARQ H1240

COASE STATDH

D BISHEAY

SHLR 8RD 12K
il it ane g PR

INDICATORS

LOCK

The modem is locked to another station.
This reflects one of the following con-
ditions:

- The modem has established connection
on ARQ.

- The modem receives FEC.

- The modem receives a "Free" signal.

TRACK

The receive filters are tracking the
incoming signals. The modem tracks
+/=65 Hz and the receiver should not be
readjusted during a connection.

MARK
Receiving mark tone.

SPACE
Receiving space tone.

DATA 1IN
Receiving data.

DATA OUT

Transmitting data. The indicator will
flash when the output buffer is empty,
i.e. the message has been transmitted.

ERROR IN
Error in received data.

ERROR OUT
Error in transmitted data (only used

during ARQ).

MESSAGE
A message has been received.

CONTROLS

ON/OFF
Mains power switch.

DIMMER
Varies the light intensity of the front
panel LED's in four steps.

BELL
Resets the '"Message" indicator and the
external alarm.

BREAK

Terminates the connection. If pressed du-
ring ARQ information-receiving, the sta=-
tion will first change into information-
sending, and then terminate the connec-
tion.

OVER

If the station is information-sending, a
short push will change the direction of
information, when the buffer is empty,
i.e. the message has been transmitted.

If the station is information-receiving
a short push acts as a poll request, i.e.
change the direction of information,
when the other station sends an End-Of-
Communication sequence. The MESSAGE indi-
cator will 1it when OVER is pressed.

A long push (2.5 sec.) changes the di-
rection of information immediately.

When the 2.5 sec. has passed the MESSAGE
indicator will extinguish.
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1,5, TECHNICAL FEATURES

This section describes the technical features of the Radiotelex Modem. If you are
not interested in technical details at this moment, skip this section and conti-
nue reading Section 2 and 3 which tell you more about the operation of the equip-
ment.

The Radiotelex Modem H1240 provides automatic ARQ/FEC telex communication in Mari-
time and Point-to-Point applications. It fulfils or exceeds all relevant CCIR re-
commendations and the requirements of the Nordic MARITEX system for automatic Ra-
diotelex. ‘

The H1240 recognises individual- and group calls with automatic reception and
transmission of messages. The system is very flexible with user control of all
relevant functions. Parameters selected during installation are stored permanently
in the computer. Any later modification can be carried out directly from the key-
board.

The data demodulator uses independent detection of the Mark- and Space tones
which gives the best performance when the signals are derived from the HF-band.
The Mark- and Space filters are implemented as 4-order Bessel filters using a
special tuning technique, which allows for independent selection of the Mark- and
Space frequencies. The modem can be programmed for any combination of Mark- and
Space frequencies in the audio band from 1 kHz to 3 kHz.

Frequency tracking is accomplished through the use of an internal reciprocal fre-
quency counter with an integration time proportional to the inverse of the input
signal/noise ratio. This technique ensures correct tracking even under adverse
conditions.

Signal detection is carried out by bit-slicing and bit timing restoration. The de-
tection threshold is dynamically varied in order to ensure optimum detection du-
ring interference and selective fading.

Interface to the radio equipment is accomplished through the control of receliver
muting, transmitter high-tension, transmit-time and transmitter key. The receiver
muting and the transmitter key signals can be adjusted by the operator during
installation for optimum timing with the associated HF-equipment. The Radiotelex
Modem H1240 can be used for automatic power-up of radio stations by incoming
calls. Other features include fully automatic frequency scanning, tuning and
operation of the complete radio installation.

The Radiotelex Modem H1240 includes a large text memory of 64,000 characters, with
optional battery back-up. The File Manager (a programme module in the Radiotelex
Modem) is responsible for organisation and control of messages. It operates on
user defined names and enables creation of multiple messages for simultaneous- or
separate transmission.

The built-in Text Editor is a random access, line oriented Editor similar to
those used on large computers. It supports a full line of editing capabilities
and gives the Radiotelex Modem H1240 word processing facilities.
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The Radiotelex Modem H1240 can be used in a number of automatic modes:

- The "Remote" mode permits the H1240 to transmit available messages to a calling
station. The remote mode can be either public or protected. In the latter case
it requires a password before the message is transmitted.

- Frequency scanning and control gives the modem the power to control the associa-
ted radio equipment. This enables unattended operation with coast radio stations
all over the world. It means that the equipment can receive and transmit telex
messages fully automatic, you do not need to be there all the time. The modem
can select frequencies and transmit any message via the coast radio station
that you have selected. At the same time the modem can keep watch on other coast
radio stations.

Programmability provides the operator with a tool for fully automatic operation

of the H1240. It is sometimes useful or necessary to execute a sequence of commands.
If such a sequence is frequently used by an operator, he can group these commands,
give a common name and execute the complete sequence with a single command. Any
such group of commands can be executed once or many times; they can be executed

by the operator, or they can be executed automatically by the Radiotelex Modem.

MITNYIN0-"0HLNI WILSAS X331
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1.5.1, SPECIFICATIONS

GENERAL INFORMATION

Modem specifications are listed in Table 1.1. These specifications are the per-
formance standards against which the modem is tested.

Table 1.1. Modem Specifications.

SYSTEM SPECIFICATIONS
Communication protocol:

Local signal:

Line signal:

LOCAL INTERFACE

Console/Printer:

Tape reader:

Remote control:

CCIR Rec. 476-3

5-level, serial start-stop data
ITA-2 code, 50 to 2400 Baud (BAUDOT)

or

7-level, serial start-stop data
ITA-5 code, 75 to 9600 Baud (ASCII)

Two tone keyed with 7-unit code,
constant 4B/3Y ratio in accordance
with CCIR Rec. 476-3, 100 Baud
synchronous.

Optional: Four tone keyed 200 Baud

synchronous Twinplex in accordance
with CCIR Rec. 346-1

CCITT Rec. V.24/V.28 (RS-232C)

Optional: Neutral 40 mA
Polar +/- 20 mA

CCITT Rec. V.24/V.28 (RS=-232C)

Optional: Neutral 40 mA

CCITT Rec. V.10 SPECIAL
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LINE INTERFACE

Tone frequencies:

Modulation:

Frequency stability:

Filter tracking:

RX-tone input:

TX-tone output:

Radio control output:

Radio control input:

GENERAL:

Power source:

Ambient temperature:

Relative humidity:

Vibration:

Table 1.1. Modem Specifications (continued)

Mark- and Space frequencies
adjustable from 1 kHz to 3 kHz

Phase-continuous AFSK keying

0.1 Hz

Adaptive tracking within
+/=-65 Hz

+10 dBm to =40 dBm / 600 ohm
balanced, strap selectable

+10 dBm to -30 dBm / 600 ohm
balanced, continuous adjustable

RS-410 type N ‘
(Open collector Darlington drive)

RS-410 type N

24V DC (-10/+30%)
115/127/220/240V AC (-15/+10%)
50/60 Hz

O to +55 degr. C operation

-20 to +70 degr. C storage

95 % non-condensing

IEC, CEPT and MPT 1204

SAILOR H1240

Our products are under continuous research and development. Any information
may therefore be changed without prior notice.

1-10
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SECTION 2

INTRODUCTION TO RADIOTELEX COMMUNICATION

2.1, INTRODUCTION

This section describes the basic properties of radiotelex systems employing error
correction in the form of ARQ (Automatic Retransmission Request) and FEC (Forward
Error Correction). The technical details of the error correction is defined by the
CCIR (The International Consultative Committee) in the recommendation rec. 476-3.
These specifications are generally accepted and permits equipment from different
manufacturers to communicate via common radio circuits.

2.2, BASIC SYSTEM DESCRIPTION

The advantage of telex communications as compared to voice communications are
obvious to anyone used to communicate by an ordinary telex machine. For mobile
communications, especially where HF-radio circuits are the primary transmission
media, the quality of the connections is subject to interference effects from

a variety of sources. The result of this noise and interference is an annoyance
and inconvenience but it is not particularly damaging for voice connections since
the meaning of the message can be understood without recognizing every word.

Telex communication, however, should not be subjected to character mutilation be-
cause it might be impossible to distinguish the intended information from the cha-
racters actually received. As an example, this could be position information,
tonnage reports and payroll information. Therefore a means must be used to overcome
the adverse results of noise and interference which is inherent on HF-radio cir-
cuits.

The answer to reliable and efficient telex communication via radio is error detec-
tion and correction. In 1970 the CCIR drafted the recommendation for error detec-
tion/correction, defining a constant-ratio code for automatic error detection and
giving detailed requirements for the error correction.

2.2.1, DATA CODING

The recommended code is a T-level synchronous code which uses only those bit com-
binations having a ratio of 3 Mark bits to 4 Space bits to represent valid charac-
ters. There are 35 of the 3/4 ratio combinations, allowing all 32 CCITT-2 charac-
ters to be represented.

The CCIR recommended code needs no start or stop bits because it is synchronous.
No error-detecting parity bits are required because the Mark/Space ratio is con=-
stant. This allows efficient transmission of messages, since all character bits
are used to determine the character.
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RADIOTELEX COMMUNICATION

2.2,2, ERROR DETECTION

In addition to allowing more efficient use of message transmission time, the
CCIR code is more effective in detecting errors than the parity-equipped CCITT-2
code. The CCIR code detects all combinations of bit inversions odd or even, ex-
cept the rare inversion of an equal number of Space and Mark bits in one charac-
ter, preserving the 3/4 ratio. Thus the undetectable combinations of the CCIR
code will occur much less often than those of the CCITT code.

2,2,3. ERROR CORRECTION

The elementary error detection system does what it is designed to do - detect
errors. The usefulness of the system lies in its ability to correct errors. De=-
pending on the application several methods exist for error correction. Two basic
methods are recommended, ARQ and FEC.

2.5,  ARQ OPERATION

The first method is named ARQ (Automatic Retransmission Request). ARQ is workable
between two stations only, and involves sending data in small blocks, then liste-
ning between blocks for the receiving station to request either the next block,
or retransmission of the last block because of an error.

In ARQ mode, two stations communicate directly with one another. The station

which initiates the connection is designated the Master and the other is the Slave.
Initially the Master is the sending station, but at any later instance the Slave
may take the role of the sending station and send information to the Master. This
is like a telephone conversation; the Master is the one who makes the initial

call, at any later time the Slave or the Master may be talking. Data is trans-
mitted in blocks of three characters. Between the block of characters, the sen-
ding station waits for a reply of a single character from the receiving station,
indicating the validity of the received data. If an error occurs in a data block,
the receiving station sends a request for repetition. The sending station, upon
receiving a request for repetition, retransmits the block. The request may be
repeated up to 32 times, until the complete block have been received error-free,
After 32 repetitions the Master station automatically initiates a new call. If
this new call is unsuccessful and two-way communication cannot be re-established,
both Master and Slave reverts to the Standby condition. If the new call is success-
ful the two units automatically continue the interrupted communication.

The characteristics of ARQ communication can be summarised:

- It practically guarantees error-free data, assuming reception is possible
at all,

- Communication is possible between only two stations at a time. This gives
some limited protection against unauthorized eavesdropping.

- The receiving station must have an operating transmitter.

MIINYIN0-"0HINI WILSAS X331
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2.1, FEC OPERATION

The second method is designated FEC (Forward Error Correction). This method of
error correction is used where there is more than one receiving station, and no
replies are required by the transmitting station. It consists of sending the mes-
sage in time diversity, that is, each message is sent twice, the characters of
the first message being interleaved with those of the second. The receiving thus
has-two chances to receive each character correctly. If both characters are in
error, a special character (%) is printed.

The primary characteristics of a FEC are:

A message may be sent to several receiving stations simultaneously.

It does not require transmitters at the receiving stations.

There is no acknowledgment of transmissions.

- There is no active error correction.

- There is no protection against eavesdropping.

A sub-class of FEC, designated SEL/FEC (Selective Forward Error Correction) allows
selective calling of one or more stations by means of call codes. The message is

transmitted in inverted format with the Mark/Space signals interchanged. Only the
receiving stations with the correct call codes will receive the data correctly.

2-3
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SECTION 3

OPERATIONS

3.1, INTRODUCTION

Within this section are instructions enabling you to start using your Radiotelex
Modem H1240. This section contains an explanation of the Power-on Self-test that
identifies your H1240 Radiotelex Modem is ready for use. This section also tea-
ches you how to create and transmit telex messages with your modem.

If your Radiotelex Modem H1240 has a OKI Printer H1252, the next section will
be a handy reference when getting started, and a quick reminder in the future.
Otherwise you may skip to Section 3.2., Starting the modem.

3,2, PRINTER OPERATIONS

The OKI Printer H1252 is a desk-top type, receive only, dot matrix printer. It is
small in size and light in weight because it employs an extra small printing
head and a built-in microprocessor that controls all the functions.

The basic unit consists of the printer and paper roll holder. Ordinary roll paper
or sprocket paper may be used, and multi-part copies can be made. If an optional
variable tractor is mounted, sprocket paper of various widths can be used.
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for power supply board f

220 V ..... 0.63 A LINE FEED FORM FEED TOF SET —SELECT— ALARM POWER
{2«)v ..... 0.5 A } l ]l I ] ] =2 3 o=
for control board ..... 15A Switehes Indicators

Frame ground

Parallel interface gg’rénectlon
cable
Frame
ground wire

Frame ground
setscrew

Locking tab

Locations of Operating Buttons, Lamps and Knobs.

1. Power light is on when the printer POWER switch is on.

2, The printer is ready for receiving information for printing when the
SELECT switch is on. (SELECT indicator is ON).

3. The printer stops printing when the printer unit detects the absence of
paper about 50 mm (2") from the print line.

¥ MITAYIAO-°*OYINI WILSAS X331
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USING THE RADIOTELEX MODEM SATLOR H1240

Roll paper stand

Roll paper

Paper Installation.

Switch the power off and remove the top cover by lifting it,
Push a roll of paper 128 mm (5.04") in maximum diameter, 216 mm
(8.50") in maximum width, onto the paper mounting shaft until it
hits the flange as shown, exercising care about its unwinding
direction.

Set the roll paper on top of the roll paper holder.

Pull the paper lock release lever towards yourself ( to the release
position). '

Set the paper guide wire at the open position.

Run the paper between the paper chute and paper separator to the

~top of the platen.

Make sure that the paper is straight, set it in the center of the
platen and push the paper lock release lever backwards to the lock
position.

Set the right and left paper holder guides 0.5 to 1.0 mm (0.,02" to
0.04") away from both edges of the roll paper.

Put the paper guide wire and top cover back into place.

Move the platen knob aprox. 10-20 mm forwards and bend the paper
as shown on the top cover.

3-3
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Ribbon shield

Ribbon cartridge~"

Holding
position

Ribbon cartridge holder

Column indicator

Ribbon Installation

1. Switch the power off and remove the top cover by lifting it.
2. Remove the used ribbon. See above.,

3. Place the black ribbon cartridge on the ribbon cartridge holder.
The easiest method is to tilt the back of the cartridge so that it
slides into the area of the plate that is nearest the front of the
printer, then lower the top of the cartridge (when the plastic
ribbon shield is located) over the print head. The tabs on both side
of the cartridge should align perfectly with the inserts on the print
head plate.

4, Press on the cartridge until you feel it snap into place. To remove
the ribbon cartridge, make sure the print head is away from the rollers,
then grasp the cartridge on both sides of the print head and 1ift up.

5. The blue lever located to the left of the ribbon cartridge is used
to adjust the print head gap for single- or multi-part paper.
When single-part paper or two-part paper is in the printer, slide
the blue lever toward the print head. To print on three- or four-
part paper, slide the lever away from the print head.
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3.3, STARTING THE MODEM

3, 3,1, POWER-ON SELF-TEST

When you first position the H1240 power switch to on, it performs a Power-on
Self-test. The Self-test only takes a few seconds.

Position the H1240 Power switch to ON. There will normally be two responses:
1. The cursor will appear on the screen in approximately 3 seconds.
2., The message

Current date is dd.mm.yy (hh:mm)
Enter new date:-

will appear on the screen.

These responses tell you that your Self-test has completed successfully.

NOTE

The system automatically runs through a number of
Self-test routines when the Power is switched on.
During these tests a blinking pattern will be vi-
sible on the front panel of the H1240 Radiotelex
Modem. After these tests the Mark and/or the Space
indicator should light. If a problem is found du-
ring this short test, neither of these indicators
will be on. This means that your system is not
operating properly. Refer to the Installation and
Configuration Manual for a detailed performance
verification.

3.3,2, TELLING THE DATE AND TIME

When the modem has been switched on, you will see something similar to this on
the screen:

Current date is dd.mm.yy (hh:mm)
Enter new date:-

It is an excellent idea to fill in the current date whenever you start your mo-
dem because all your telex traffic will be stamped with the correct date. Also,
any message that you create or change will have the correct date stored in the
message directory.



SAILOR H1240 USING THE RADIOTELEX MODEN

1. Type one or two numbers for the day.

2. Type a period " ., "

3. Type one or two numbers between 1 and 12 for the month.,
4, Type another period.

5. Type the two last numbers of the year between 00 and 99.
6. Type a left bracket " ("

7. Type one or two numbers between O and 23 for the hours.
8. Type a colon " : "

9. Type one or two numbers between O and 59 for the minutes.
10. Type a right bracket " ) "

11. Press the carriage return key.

The modem checks the date and time that is types. If the date and time does not
check out, the modem displays the message:

Invalid date

3,3.3, THE PROMPT

On modems equipped with standard teleprinters, the modem displays:
Standby

The colon " : " is the modem PROMPT. A Prompt tells you that it is your time to
type information, that is, to tell the modem what to do by entering a command.

3.4, SOME KEYS YOU WILL USE

In addition to the keys you would find on a typewriter, your keyboard has some
special keys you will use for telex handling.

Before we get to the special keys, here are a few differences between your key-
board and a typewriter, that you need to know.

3-b
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5:4.1. CHARACTERS THAT LOOK ALIKE - OH'S AND ZERO'S ONE'S AND EL'S

3.4,2. THE SPACEBAR

Computers are fuzzy about the number zero and the letter
0 - they want what they want, and you cannot fool them
into taking the wrong one. Make sure you type the right
key in commands and message names.

The letter O looks a little squarer than the number zero.
If you are used to type a lowercase L for the number 1
(if you have used a portable typewriter a lot, for

example), you will have to break that habit.

Again, the modem knows the difference. Use the number
key when the number 1 is required.

L

)

This is the spacebar. Use it to put a blank (a space)
in a:line you are typing.

To the modem, blanks are important; a blank is as much

a character as A or B. Many times blanks are used to se=
parate what you type for the modem just as we use them
to separate words in everyday writing. You have to make
sure when you are typing that the modem allows a blank.
Otherwise, it may not understand what you have typed.

3,4,3, THE SHIFT AND ALPA-LOCK KEYS

B

There are two Shift keys on the keyboard, located about
where you find them on a typewriter keyboard.

Use them to type uppercase (capital) letters or to type
the symbol shown in the upper position on the keytop.
That is just as you would expect.

The Alfa-Lock key lets you type capital letters and num-
bers. You still have to press one of the Shift keys to
type the symbols that are on the upper portion of the
symbol keys (for example the left bracket " ( " on the
number key 8.

Unlike an ordinary typewriter, pressing one of the Shift
keys does not get you out of Alfa-Lock mode. You must
press the Alfa-Lock key again to type lowercase letters.
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3.4,4, TO ENTER A COMMAND

Use the carriage return key when you have finished
typing a whole command. After you press the carriage
return key, the command starts.

3¢4,5, TO CORRECT A TYPING MISTAKE

There are several ways to correct a mistake that you
notice before you press the carriage return key.
e

One of the easiest ways is to use the Backspace key to
move the cursor backwards, under the leftmost wrong
character. The Backspace key may or may not delete the
characters as it moves to the left, depending on the
type of the display terminal you use (the Backspace
key is located in the right side of the top row).

More ways to correct typing mistakes are discussed
later.

3,4,6, RINGING THE BELL

Most telex subscribers are operating unmanned. If you
want to get the attention of an operator, use the Bell
key to ring the Indicator Bell in the subscribers tele-
printer, Each time you press the Bell key, the other
party's Bell will ring once.,

34,7, WHO-ARE-YOU AND THIS-IS

EBach telex subscriber has a unique identification, known as the Answerback. This is
a line of 20 characters stored in the subscribers teleprinter or associated equip-
ment. The Answerback may include the telex number and abbreviated name of the sub-
scriber.

When you are connected to a telex subscriber, you may
want a confirmation of who you are talking to. This is
automatically carried out by pressing the Who-are-you
key.

When you press the Who-are-you key, the modem automati-
cally sends a request to the subscriber's teleprinter
which in turn changes the direction of data flow,

sends the built-in Answerback to you and then automa-
tically changes the direction of data flow back to you.

You can then continue transmitting your message

The Here-is key on your keyboard enables you to send
your own Answerback to the other subscriber. Simply
press the Here-is key, and your complete Answerback
will be transmitted.

3-8
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3.5, CREATING MESSAGES

When you establish a telex connection, you should already have prepared the mes-
sage you want to send to the other telex subscriber. You may of course want to
type your message directly to the subscriber after you have established connec-
tion, that is simple, Jjust use the keyboard and send your message.

However, that is an expensive solution, unless you are a very skilled typist. Re-
member that you pay for all the time you have an error-free connection with the
other subscriber, even if you do not send anything on this connection. You should
rather use the built-in text memory to prepare your messages before you establish
connection with the subscriber,

The following examples show how to create, display and remove a message from the
text memory. You do not need to review the details of the Text Editor to complete
these examples - Jjust follow the steps provided.

NOTE

In the following examples, to ENTER something means
that you should TYPE the information and then press
the carriage return key.

3.5.1, A FEW WORDS ABOUT FILES

WHAT IS A FILE?

A file is a collection of related information. A file in your text memory
is like a folder in a file cabinet.

Nearly every business office has one or more filing cabinets containing
folders of information. For example, one folder might contain your perso-
nal letters. You might name this file the Myletter File. A file in your
text memory could also contain this information and could also be named
the Myletter File.

All the messages in your text memory reside in files, each with a unique
name. You create a file whenever you enter a message.

You keep track of your files by their names.

WHAT CAN I NAME MY FILES?
With a few exceptions, you can give your files any names you want. Your
filenames can be 1 - 8 characters in length and can be followed by a file-
name extension. Filename extensions start with a period and can be 1 - 3
characters in length.
LETTER. 1 MESSAGE TELEX.005 LONDON PAYROLL

are all valid file names.

3-9
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HOW MANY FILES CAN I HAVE?

Files in your text memory vary in size Jjust like files in a file cabinet.
Your text memory has a certain maximum size of approximately 64,000 cha-
racters (32 A4-size pages of text).

You can have as many files as you want, as long as the total size of all
your files does not exceed this limit.

HOW DOES THE MODEM KEEP TRACK OF MY FILES?

The names of your files are kept in the text memory in an area known as
the directory. The directory also contains pertinent information concer-
ning the size of your files and the dates and times they were created,
used or last updated,

3,5,2, EDIT - ENTERING A MESSAGE INTO MEMORY
To start the Screen Editor
1. Create a file named message., Enter:

EDIT message

The following message will be displayed on the screen (Status message) :

Editing new file MESSAGE

The Editor tells us that the file is a new one (the Editor could not
find the name in the directory).

To start entering text into the text memory, you now have to use the
Append command,

Now enter the Append command (A):

%A
1:%

Notice, that the prompt for the Editor is an asterisk ().

Now you can enter your message into the file just like on a typewriter,
2. Type This is a test letter. on line 1 and press Carriage return.
3. Type Editing is easy. on line 2 and press Carriage return.
You now have two lines of text in your MESSAGE file,

4. Leave the message as it is. Enter a period (.) as the first and only
character on line 3, This tells the Editor that you want to leave the
text entry mode and enter the command mode which allows you to modify
some of the lines you have already entered. Remember to press the Car-
riage return key. The screen should look like this:

ls% This is a test letter
2¢% Editing is easy.
3%,

3-10 *-
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Example 1
Let's change the word letter in the first line to the word message.

1. Enter the number (1). This tells the Editor that you want to display
line 1 on the screen, The screen should now lock like this:

¥1
l1:% This is a test letter,

The first line is your request to edit line 1, followed by the display
response,

2. Move the cursor (the blinking underline, or the block cursor) by pres-
sing the ——%} key until the cursor is located on top of the letter (1).

3. Press the DEL key until the word letter has been deleted, and then type
the word message. The screen now looks like this:

*1
1:% This is a test message,

Press Carriage return to return to the Editor prompt.

If you want an overview of all the commands in the Editor, try to enter a
question mark (?). The Editor then displays a complete Help screen so that
you have a quick reference to the commands at any time,

Example 2
Let's continue entering text into our file,

1. To enter text after line number 2, use the Append command, Enter the
number (2) followed by letter (A) to indicate that we want to append
text after line 2, The entry and the screen looks like this:

*2A
3%

2. Type Now is the time for all good med on line 3 and press Carriage return.

3. Leave the text entry mode again by entering a pericd (.) as the first
and only character on line 4. Remember to press the Carriage return key.
The screen should look like this:

*2A
3:% Now is the time for all good men
4:% .

*—

Example 3

Now let's view what we have written until now,

1. To list the message, simply enter the letter (L). The screen looks like
this:

*L
l: This is a test message.
2: Editing is easy.
3:% Now is the time for all good men

% 3-11



SATLOR H1240 USING THE RADIOTELEX MODEM

Example 4

Now we will delete line number 2.

1. Enter the number (2) followed by (D) to delete line number 2,
The screen looks like this:

x2D
*

2. To view the corrected text, use the List command. Enter the letter (L).
The screen now looks like this:

xL
l: This is a test message.
2:% Now is the time for all good men

*

To stop the Screen Editor

You have now completed the examples, To close the text memory and leave the
Editor:

1. Enter the letter (E)
This tells the Editor to close the file and return to the Standby condition.

3.5,3, DIR - FINDING OUT WHAT IS IN THE MEMORY

It is often handy to find out what files are in the text memory. The Directory
command (DIR) displays a list of all the files in the text memory. Let us see how
you might use it.
1. Type:
DIR
and press the carriage return key.

2. Watch the screen.

The screen displays the name(s) of all the files in the text memory. You
might only have one file, the MESSAGE file you have just entered.

The last line displays the amount of memory left in the text memory for
further messages.

3,54, LIST - DISPLAYING A MESSAGE ON THE SCREEN

The LIST command lets you "look into" a file; that is, it displays the contents of
a file on the screen. You only need to know the name of the file.

1. Type:
LIST MESSAGE

and press the carriage return key.

2. The name and contents of MESSAGE will be displayed.

3.5,5, PRINT - PRINTING A MESSAGE ON THE PRINTER

The PRINT command lets you print the contents of a file on a hardcopy printer
like OKI Printer H1252.

3-12
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Make sure the printer is turned on, is on-line, and has paper in it.
Type:

PRINT MESSAGE
and press the carriage return key.

The contents of MESSAGE will be printed.

3.5.6. ERA - REMOVING A MESSAGE FROM THE MEMORY

When a message has been transmitted, and you no longer need it, you may remove it
from the text memory. The Erase command (ERA) does this for you.

Removing old files makes room for new messages in the text memory.

After a file is erased, the text in the file is gone. You should therefore check
your typing when using the Erase command.

Let us erase the file containing the message we have already created.

1.

Type:
ERA MESSAGE

and check your typing. Now press the carriage return key.
MESSAGE has now been removed from the text memory.

To assure that the file has been erased, try the DIR command again like
this:

DIR MESSAGE

and press the carriage return key.

The modem displays the following message:
Not found

You may notice that the number of remaining (free) lines now have increased,
so that you have more room for new messages.
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5,6, ESTABLISHING A RADIOTELEX CONNECTION

To initiate the transmission of a call or phasing signals, enter any of the follo-
wing commands:

1. ARQ nnnn Start an ARQ call to a station with call code nnnn. Transmis-
sion of the call sequence continues until response 1is received
from the called station, or until a maximum call time of 58
seconds has been reached.

2. CALL nnnn Start an ARQ call to station nnnn, but wait until the channel

is free. This form of call can only be used with stations trans-

mitting "Free" signals on idle channels.

3. FEC Start a collective FEC phasing sequence. Your transmitter
sends a number of phasing tones to permit synchronisation at
the receiving stations.

4, FEC nnnn Start a selective FEC phasing sequence. This is similar to the
collective call, but after the phasing sequence has been
transmitted, the modem inverts the Mark/Space tones and sends
out a selective call code. Only those receiving stations that
has the correct call code will retain synchronisation with
your transmitted signals.

Before any message can be sent, you have to wait until the connection has been e-
stablished, or in the case of FEC until the complete phasing sequence has been
transmitted. When the system is ready for message transmission it will display a
message "df" to indicate that you are connected with the other station.

3.7, TRANSMITTING MESSAGES

A message that has been stored in the text memory may be transmitted by a proce-
dure very similar to the one used for manual transmission directly from your key-

board. )

Let us review the steps involved in establishing an ARQ connection and let us then
transmit a message stored in the text memory.

The first step is to establish the radio connection with the other station. This
also means that your modem and the modem at the other end has to synchronize with
each other.

The next step is to exchange Answerback codes, so that you and the other party
know each others identity.

You may then transmit the message which you have already stored in the text memory.
After you have sent what you want, you should always exchange Answerbacks again.

As a last step you should send an End-Of-Transmission sequence to the other sta-
tion and then terminate the radio connection.

3-14
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Let us look at the complete sequence.

1.

Initiate the call sequence by entering
ARQ 0832 (RETURN)
After a few seconds you will see the "df" message.
Press the Who-are-you key and receive the other stations Answerback.
Press the This-is key and send your own Answerback.,

Your message can now be transmitted. Let us assume you have a file named
MESSAGE that you want to transmit. Simply enter:

JJJIC MESSAGE (RETURN)

The JJJJC tells the modem that it should take the next word entered and try
to find a file with that name. If found, the modem should then transmit the
contents of that file.

Watch the "Data out" indicator on the Front Panel of your modem H1240 or on
your keyboard, if you use the Keyboard Processor H1249.

When the modem starts to transmit the message the "Data out" goes steadily
on. This tells you that the modem transmits real traffic. When the message
has been transmitted, the "Data out" indicator blinks to tell you that the
modem has no more traffic to transmit, and therefore sends out what is
known as idle characters. These are stripped off in the other end, and
nothing appears on the other party's terminal.

Press the Who-are-you key and receive the other stations Answerback.

Press the This-is key and send your own Answerback.

Terminate the conversation by entering the command:

J33JC EOT  (RETURN)

which tells the modem to send an End-Of-Transmission sequence to the other
station. After a few seconds the modem reverts to the Standby condition.

NOTE

Some modems intended for Crypto operation are pro-
grammed to recognize the command word:

JJJJ:
instead of the JJJJC word. If your modem does not do

what you want it to do, try to use JJJJ: in the exam-
ples above.
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Example 1

As an example let us assume we make an ARQ call to the Danish Coast Radio Station,
Lyngby Radio. Let us also assume that the transmitter and receiver are tuned to
the correct frequencies and ready.
Lyngby Radio has the call code 0832.
1. Type this:

ARQ 0832

and press the carriage return key.

2. The modem immediately starts the transmitter and sends out a calling se-
quence. The modem displays the following message:

ARQ call dd.mm.yy (hh:mm)
where the date and time stamp will be displayed and printed.

2. If connection is established with the coast radio station within one minute,
the modem will display:

dr

This short message is a common telex service message which indicates that
you are connected to the other party.

3. Press the Who-are-you key to receive the Answerback of the coast radio
station.

4, Press the This-is key to identify yourself to the coast radio station.

5. You can now transmit your message by typing directly on your keyboard, or

you can send the contents of a file you have stcred in the text memory.
6. To change the direction of traffic, type this:
+7

When this sequence is transmitted, the direction will automatically be
changed and you can receive a message the other party may want to send
to you.

T To change the direction back to you (so you can transmit again), the
other party must send you the (+7?) sequence. Ycu can, however, at any
time force a change in direction by pressing the OVER softkey on your
H1249 Keyboard Processor.

On ASCII terminals, the ($) key is used as the Who-are-you key, and the ( )
key used as the Here-is key.
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EXAMPLE 2

A message can be transmitted directly from the keyboard. Let us transmit a common
test message, known to contain all the letters in the English alphabet. Let us
transmit the message in Forward-Error-Correction (FEC).
1. Type:

FEC

and press the carriage return key.

2. The modem starts transmitting the phasing sequence and displays the message:

Collective FEC call dd.mm.yy (hh.mm)

and after a few seconds:

df
3. Press the carriage return key, and enter the message:

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 0123456789  (RETURN)

NOTE

You may notice, that you immediately see on the screen
what you key in, but that printing on the OKI Printer
H1252 is delayed. In fact, printing is carried out as
the characters are actually sent out, so you always
know what you have sent is transmitted.

When you want to terminate the transmission, press the (break) key on the front
panel of H1240 or press the Soft-key labelled END if you have the Keyboard Pro-
cessor H1249,.

The modem will transmit an ending sequence and revert to the Standby condition.
Try to send a few messages in FEC mode to get the feel of the Radiotelex Modem.
The transmitter should of course operate into a dummy load. If you have the chance

to listen to the transmitted signals you hear the characteristic two-tone signals
with a speed of 100 tones per second.
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3.8,  HELPS AND HINTS

We are ending this chapter with a few hints - maybe they will save you some trouble
or help you as you use your Radiotelex Modem H1240.

Sometimes, commands do not work as you expected because a command or a filename
was typed incorrectly.

- What mode are you in, Standby, Editor or are you communicating?
- Check your typing including any spaces between words.

- Has the filename been spelled correctly?

- Check the directory of the text memory if you cannot find the file you are
looking for.

- If a commend still does not work, refer to the System Operation Manual that
fully describes the command.

5-18
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OPERATION-REF .MANUAL

TELEX SYS.

SAILOR H1240 SYSTEM OPERATION
INTRODUCTION

SECTION 1

INTRODUCTION

1.1, INTRODUCTION

This Manual describes the Modem commands and tells how to use them for Radiotelex
communication. It provides information on how to create, edit and transmit/receive
telex messages.

Regardless of your background or previous radiotelex experience, you should read
the "System Introduction and Overview Manual'" before you read this Manual.

This Manual has seven main sections and three appendixes.
Section 1 presents information common to all commands and files.

Section 2 contains information about Local Operation of the modem, including di-
rections on how to manage messages in the text memory.

Section 3 describes how to use the Text Editor (EDIT) to create, alter, and dis-
play files containing telex messages.

Section &4 contains detailed descriptions of all commands used for Telex Communi-
cation, including procedures for calling, exchange of Answerbacks, change of traf-
fic direction and termination of the connection.

Section 5 describes how the Station Tables provides abbreviated dialling facili-
ties, including information on frequency control of associated short-wave recei-

vers and -transmitters,

Section 6 presents information on Automatic Control of receivers and transmitters,
including frequency scanning.

Section 7 describes the advanced features of the modem.
Appendix A lists messages generated by the modem.
Appendix B contains detailed information on automatic telex operation.

Appendix C describes the technical details of MARITEX operation.
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1.2, FILES AND FILENAMES

Messages are stored in the text memory as files, Jjust as information in a book may
be grouped into chapters.

Each file has a name - when you want the modem to find the file, you give the
modem its name. It is therefore important that each file has a unique name.

You can have as many different files in the text memory as you want, provided
there is space for them. The maximum room for files is close to 64,000 characters
(32 A4-size pages of text),

A file's name is made up of a filename and an extension. Filenames are from one
to eight characters long. The characters of a filename can be:

- The letters of the alphabet
= The numbers O through 9
- and these special characters,
() + =
A filename can be followed by an optional short name called an extension. An ex-
tension starts with a period, has one, two, or three characters, and follows imme-
diately after the filename,
Here are some filenames with extensions:
WEATHER.87

MESSAGE.001
LETTER.URG

IMPORTANT

If a filename is followed by an extension, you must
use both parts when telling the modem about that file,

1.2,1., BAD., OKAY, AND GOOD NAMES FOR FILES

The Modem likes names that follow the rules. These files have names that the mo-
dem will not accept:

Name ______ Why the Modem will not accept it
A AND B Spaces in the name
A,B Commas in it

ANDTHISONEISTOO.LONG

1-2
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These names are okay, but rather unusual:

() () XXX
-1-2-A3B

oty

A good name for a file will help you remember what kind of message is in the file.,
Here are some more examples:

PAYROLL .08
LONDON
MYLETTER.LTR
BUNKER

1,2,2, THE ? CHARACTER

Sometimes you will want to do the same thing with several files - for example,
listing the names of files that are somehow related.

A special global filename character lets you indicate a number of files with one
specification. This character is the question mark (?). It is used in a filename
and/or an extension to mean "any character'.

Let us look at some examples to tell you about the global filename character. In
these examples you need to know that the modem command DIR displays information
about files that match the file specification you type.

The ? in a filename or extension means that any character can be in that position.
So, all files that have a name that matches in all except the ? positions are se-
lected. For example, suppose that these files are in the text memory.

TELEX.001

TELEX.002

MESSAGE

LOAD

TELEX.PRV

SAVE.,002
If you enter:

DIR TELEX.?77?
then files number 1, 2, and 5 are listed on the screen.
For another example, suppose you give the command:

DIR 2%%%%.007

then files number 1, 2, and 6 are listed.
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1.3, ENTERING COMMANDS

In short, to give the modem a command:

1. Type the command and any other parts the command requires, for example
a filename,

You can type in uppercase or lowercase letters (or a combination). Use a
blank (Spacebar) to separate the parts of the command from each other.

2. Press the carriage return key when you have finished typing.

1.,3,1, INFORMATION COMMON TO ALL COMMANDS

The following information applies to all commands:
- Commands are usually followed by one or more parameters.

- Commands and parameters may be entered in uppercase or lowercase, or a combina-
tion of both.

- Commands and parameters must be separated by delimiters (space, comma, or equal
sign).

- The two parts of a filename must not be separated by delimiters. The (.) already
serves as delimiter,

- In this manual we usually use a space as the delimiter in the commands for rea-
dability.

- Also, when we say "Press any key", we mean "Press any character key'".
9 9

- Files are not required to have filename extensions when you create them or re-
name them; however, you must include the filename extension when referring to a
file that has a filename extension.

- Command become effective only after you press the carriage return key.

- For commands producing a large amount of output, you can press the Line feed

to suspend the display of the output. You can then press any other key to restart
the display.

1-4
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1.3.2. FORMAT NOTATION

We will use the following notation to indicate how the modem commands should be
entered:

- You must enter any words shown in capital letters. These words are called key-
words and must be entered exactly as shown. You can, however, enter keywords in
any combination of uppercase and lowercase letters, the modem automatically con-
verts keywords to uppercase.

- You must supply any item shown in lowercase letters. For example, you should enter
the name of your file when the word "filename" is shown in the format.

- Items in square brackets ([ ]) are optional. If you want to include optional
information, you should not type the brackets, only the information inside the
brackets.

- Items separated by a bar ([|]}) mean that you can enter one of the separated items.
For example:

ON | OFF
means that you can enter ON or OFF, but not both.

- You must include all punctuation (except square brackets and vertical bars)
such as commas, equal signs, question marks, colons, or slashes were shown.

1.4, AUTOSTART

You may want to start a specific set of commands every time you start the modem
or return to the standby mode. You can do this by using Automatic Command Start.

Every time you start the modem or return to the Standby Condition after a radio-
telex connection, the modem searches the text memory for a file named AUTOST.COM.
This filename is special because it refers to a Command file that is automatically
executed whenever your system goes to Standby.

If the modem finds the AUTOST.COM file, the file is immediately executed. The
date and time prompt are bypassed.

If the modem does not find the AUTOST.COM file, it issues the date and time

prompts whenever you start the modem. Refer to "Advanced features" in Section 7
for details on how to create an AUTOST.COM file.
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SECTION 2

LOCAL OPERATION
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LOCAL OPERATION

2.1, INTRODUCTION

This section explains how to use the modem in Local operation. You can use Local
operation to:

- Display, print, erase, and rename files containing telex messages or command
sequences.

- Start the Text Editor for creating messages.
- Read and punch files from and to paper tape.
- Set or alter the internal clock.

- Set and check various options for external alarm and modem control.
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2,2, ALARM COMMAND

ALARM ALARM
Command Command
Purpose: The external alarm output is activated when the Modem

receives an incoming call.
Format: ALARM  [ON | OFF)

Remarks: The ALARM condition is not affected by power-failure.

When the modem receives a call, the external alarm will
be activated. To stop the alarm, you should press the
Bell key on the front panel of H1240 or simply press

any key on your keyboard. This stops the alarm, but it
is still enabled, so the alarm will start again when
the next call is received.

The external alarm can be activated, even if the condi-
tion has been set to the OFF state. If the sequence:

AAAA
is received, and you have not yet touched the keyboard
(or the Bell key on the front panel) then fthe alarm
will always start.

Example: This example causes the external alarm to be turned on:

ALARM ON (RETURN)
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CLR

CLR (CLEAR) COMMAND

(CLEAR)

Command

e e o 0o o S e D D R G G 5 S (D G D D (e 05 (9 G € O 8 G S G 5 S G e 0 D €50 € o (D 9 0 SRR S e e € e e B 0 e o G 8 G e B D e ) T e

Purpose:

Format:

Remarks:

Example:

C LR (CLEAR)

Erase the complete contents of the text memory.

CLR

All files stored in the text memory will be erased.
This command should therefore be used very care-
fully,

Notes:

1. The Modem issues the following message to verify
that you actually want to erase all files:

All files (Y/N)?
If you do want to erase all of the files, enter Y.
Otherwise enter any other key. Then press the
carriage return key.
In this example, alle files are erased:
CLR (RETURN)

All files (Y/N)? Y
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2.4, copy (PRINTER) COMMAND

COPY (Printer) COPY

e e e o o o e e e o R D D D D e (D (S (o e G G G D G G D D D s o € € e o D € 5 S G G I I D I € S S e (55 G G G N 00 O € G0 e e S e 2 s 60

Purpose:

Format:

Remarks:

Example:

(Printer)

Command

Print all displayed output on the printer.

coryY  [ON | OFF]

If you have a printer and want to print what-
ever you type and what the modem displays, use
the COPY command. Now each time you press the
carriage return key or the modem displays a
line, the line will be echoed to the printer.

Although this allows the printer to act as a sy-
stem log, it slows down some operations because
the modem waits during printing.

COPY will automatically be disabled when you

are called,

In this example, we will turn the copying on:

COPY (RETURN)
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DIR

DIR (DIRECTORY) COMMAND

(Directory) DIR (Directory)

Command

Command

e e e e s o o e e e e e iy e G Y e G D R T R R 5 65 € B G S o e e G i iy e 0 o R G D G e e G ) S O 5 G0 6N 0O G0 €59 5 G ) S G0 9 €59 o 69 o 9 €30 e € om

No

Purpose:

Format:

Remarks:

Lists either all the directory entries, or only
those for specified files. The information pro-
vided in the display, for each file includes its
attributes, if any, its size in lines, and the
date the file was last used.

DIR [filename [.ext]][ /W)

The /W parameter produces a wide display of the
directory, which lists only the filenames. Each
line displayed contains four filenames.

You can use the global character ? in the filename
or extension parameters. The extension may be
omitted, in which case the name supplied will match
any extension.

The DIR command has two format options (the /W
parameter may be used with either option):

Option 1

Use this option to list all the files in the
directory. For example:

DIR (RETURN)

will list all directory entries in the text memory.
The directory listing might look like this:

Message directory

MYLETTER.OO1 P 16 29.6.84 (17:36)

MESSAGE C 56 29.6.84 (11:03)
MESSAGE,027 23 28.6.84 (19:23)
SAVE=003 R 29 28.6.84 (23:56)

741 lines free

The special attributes can be (P), indicating a
private file, file or (R) indicating a received
message, protected against unauthorized access,

TYANYIW® 434-NOT1vHd3d0 °SAS X313l



TELEX SYS. OPERATION-REF .MANUAL

A

2,5, DIR (DIRECTORY) COMMAND

DIR (Directory)

Command

DIR

(Directory)

Command

Use this option to list selected files from the

directory. For example:

DIR filename.ext

If the (.ext) is omitted, a ??? is assumed.

Using the previous example, if you enter:
DIR MESSAGE (RETURN)

the screen might look like this:

Message directory

MESSAGE 56 29.6.84 (11:03)
MESSAGE.027 23 28.6.84 (19:23)

741 lines free
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D E

DE (THIS-IS) COMMAND

(This=-is)

Command

e o o o e o e o G D G D G e N D G D S S A G (D R P ) R ) e s S S () ) G Gy G (200 e S S e D o S G G G S 3 (5 R 908 M G S S O e S D G €N O D G

Purpose:

Format:

Remarks:

Example:

D E (This-is)

Command

Displays the Answerback of the Modem
DE

The Answerback will be displayed as it appears
at the other end of a radiotelex connection.
In this example, the Answerback is 2345 abcdefg x"

DE (RETURN)

12345 abcdefg x

“SAS X314l
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2.7. ERA (ERASE) COMMAND
ERASE (or ER A) ERASE

Command

(or ERA )

Command

Purpose:

Format:

Remarks:

Example:

Deletes the file with the specified filename

from the text memory.

ERASE filename

or

ERA filename

You can use the global character ? in the file-

name and extension. Global characters should be

used with caution, however, because multiple

files can be erased with a single command.

Notes:

1. Files with the (R) or (P) attribute cannot
be erased. For more information about attri-
butes, refer to the STAT command.

The command:

ERASE MESSAGE  (RETURN)

will erase the file MESSAGE from the text memory.
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FECRX

FECRX (BROADCAST RECEIVE) COMMAND

(Broadcast receive) FECRX (Broadcast receive)

Command

Purpose:

Format:

Remarks:

Example:

Enable reception of messages in Forward Error
Correction (FEC) and Selective Forward Error
Correction (SELFEC). This is also known as
Broadcast messages.

This command is normally set to the ON condi=-
tion to enable reception of broadcast messages
(Press news, weather forecasts, etc.).

FECRX  [ON | OFF)

FEC messages are transmitted by coastal radio
station to permit several ships to receive the
same message. Normally, the modem automatically
detects incoming FEC phasing signals and adjusts
the demodulator to receive and display the mes-
sage.

If your station operates in an automatic mode,
where the receiver scans several frequencies

on a regular basis, automatic reception of all
FEC messages can be a nuisance. You can therefore
disable the modem's FEC reception capability.

Notes:

1. SELFEC reception can be of practical impor-
tance to you when you are not able to use
your transmitter. You can then arrange with
the coast radio station that they can trans-
mit any message to you in Selective FEC.

In this example, we will disable the modem's capa-
bility to receive FEC and SELFEC:

FECRX OFF  (RETURN)
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2,9, LIST COMMAND

LIST

Command

Purpose:

Format:

Remarks:

Example:

LIST

Command

Displays the contents of the specified file
on the screen or on the teleprinter.

LIST filename [jext)

The file will be displayed on the operator
console,

Notes:

1. If information is appearing on the screen
to fast for you to read, press the line-
feed key.

When you are ready to see some more in-
formation, press any key.

If you press the Line-feed key, single
lines are displayed, one at a time.

2, If a filename is followed by an exten-
sion, you must use both parts when you
want to see the file.

3. If you want to stop the display complete-

ly, simple press any other key than the
Line-feed key.

To display the file MYLETTER.OO1 on the
screen enter the command:

LIST MYLETTER.OO1 (RETURN)
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72,10, PAS (PASSWORD) COMMAND

P A S (Password) P A S (Password)
Command Command
Purpose: Changes the password used for protecting files

against unauthorized access, and for opening
secretly received files.

Format: PAS newpas oldpas

Remarks: The password is not affected by Power-failure.

Passwords are from one to eight characters

long. The characters of a password follow the

same rules as filenames, so they can be any letter,
any number or some of the special characters ( ) + -

In order to change the password you need to know
the existing password, shown here as OLDPAS.

Any file that has been made secret with the old
password, can be opened by using the new pass-
word,

Notes:

1. As shipped, the modem has been programmed
with the password:

SECRET

The password can only be changed with the
PAS command. If you cannot remember the
password, you can restore it by a System
Generation, see the "Installation and Con-
figuration" Manual. However, the contents
of the text memory will be lost.

Example: If this example, we will change the password
from SECRET to MYPASSWD:

PAS MYPASSWD SECRET  (RETURN)

2-11

IVYANYW® 434-NOI LY43d0 °SAS X313l



OPERATION-REF .MANUAL

TELEX SYS.

2,11, PRINT (PRINTER) COMMAND

PRINT (Printer)

Command

PRIN

T (Printer)
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Purpose:

Format:

Remarks:

Prints the contents of the specified file
on the hard-copy printer while you are do-
ing other tasks on the modem (if you are
using buffered printing).

PRINT filename

or

PRINT

or

-PRINT/T

The file will be printed on the hard-copy
printer, if available. Otherwise, the file
will be printed on the Console,

If PRINT is entered with no parameters,
PRINT displays the amount of characters
currently in the PRINT buffer,

/T sets the terminate mode. All buffered cha-
racters are cancelled. If a message is cur-
rently being printed, the printing stops, a
cancellation message is printed, and the pa-
per is advanced to the next page,

Notes:

1, If the CLR (Clear all files) command is
used, while the PRINT buffer is not emp-
ty, the CLR will not take effect.

2, If you are using the modem together with
a teleprinter, the use of printer buffe-
ring means buffering of all output to the
teleprinter. This has the effect, that you
can use type-ahead (with blind entering of
data) while the teleprinter is printing
other messages.

2-12
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PRINT (PRINTER) COMMAND
PRINT (Printer)

Command

2-13

Example:

PRINT (Printer)

In this example, the file message is printed

on the hard-copy printer:
PRINT message

The command:

PRINT

gives a status report of the PRINT buffer.
The status could look like this:

2126 char's in PRINT buffer

If the buffer is empty, the following mes-
sage will appear:

PRINT buffer is empty
The command:
PRINT/T
cancels the PRINT buffer, If the buffer was
not empty, the following message will be

displayed:

Printing terminated by operator

Command
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2,12,  PUNCH (PAPER TAPE) COMMAND

P UNCH (Paper-tape) P UN C H (Paper-tape)
Command ‘ Command
Purpose: Punch the contents of the specified file on

the Paper-tape puncher.
Format: PUNCH filename [.ext]

Remarks: The file is punched exactly as it is stored
in the text memory. If the file was created
using the Paper-tape READ command in Crypto
mode, all characters are shown, including all
the Shift characters (Letter-shift, Figure-
shift).

The PUNCH command automatically inserts leading
and trailing Letter-shift characters (all holes)
on the tape.

Normally, you have to start your Paper-tape
puncher manually, immediately after you have is-
sued the PUNCH command.

Notes:

1. The Paper-tape puncher has to be installed
between the Modem and your Console, and it
must therefore operate on the same alphabet
as your Console. However, Paper-tape punchers
are available, that can operate in the ASCII
code and punch Baudot tapes,

2. If the Paper-tape puncher is operating in
ASCII code, the Modem issues special con-
trol characters that can be used to control
the puncher. At the start of a PUNCH command,
the Modem sends out a DC2 (Ctrl-R) control
character to start the puncher, and after the
file has been punched the modem sends out a
DC4 (Ctrl-=T) control character to stop the
puncher.

Example: To punch the file MYLETTER.RTL on Paper-tape
enter the command:

PUNCH MYLETTER.RTL  (RETURN)

2-14



2,13,

READ

2-15

READ (PAPER TAPE) COMMAND

(Paper~tape) READ

Purpose:

Format:

Remarks:

Read the contents of a Paper-tape into a
file in the text memory.

READ filename (ext]) (/C]

When the contents of the Paper-tape is stored

in the text memory, all non-printable charac-
ters will be removed. This means, that all Let-
ter-shift and all Figure-shift characters are
removed. This has been done to enable you to edit
the file after it has been stored. When the file
is later printed or transmitted, the Modem re-in-
serts single shift characters at the correct
places.

During the read operation, no characters will be
echoed to the Consocle.

The Modem will output a Reader-start signal until
all characters have been read. The read operation
will terminate automatically of the first charac-
ters has not been received within 30 seconds and
when no further characters have been received
within 5 seconds.

If you specify /C then all characters on the
Paper-tape will be stored in the text memory
exactly as they appear on the tape. This will
make it very difficult, or even impossible to
edit what you have stored, but when you later
transmit the contents of the file, an exact copy
of your Paper-tape is transmitted. The /C para-
meter is mainly used for transmission of off-line
encrypted messages.

(Paper=-tape)

Command

“SAS X373l
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2,13, READ (PAPER TAPE) COMMAND

READ (Paper-tape)

RE AD (Paper=tape)

Command

Example:

Command

Notes:

1. You should always use the READ command when
you want to read Paper-tape messages into
the text memory. Using the Line Editor to in-
put data from Paper-tape will give unpredic-
table results with loss of characters.

2. The Paper-tape reader has to be installed be-
tween the Modem and your Console, and it must
therefore operate on the same alphabet as your
Console. However, Paper-tape readers are avail-
able, that can operate in the ASCII code and
read Baudot tapes.

3, If the Paper-tape reader is operating in ASCII
code, the Modem issues special control charac-
ters that can be used to control the reader. At
the start of a READ command, the Modem sends out
a DC1 (Ctrl-Q) control character to start the
reader, and after the file has been read the mo-
dem sends out a DC3 (Ctrl-=S) control character to
stop the reader.

4, In Modems manufactured before 1984 you must

write ",C" instead of "/C" when you want to read
encrypted Paper-tape messages.

In this example, a Paper-tape is stored in the text
memory as a file with the name CRYPTO.001. We want
the file to be an exact copy of the tape.

READ CRYPT0.001/C (RETURN)
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2,14,

RENAME

REN (RENAME) COMMAND

(or REN ) RENAME

(or R E N)

Command
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Purpose:

Format:

Remarks:

Example:

Changes the name of the file specified in the
second parameter to the name and extension
given in the first parameter.

RENAME newname [.ext] oldname [Lext]

or

REN  newname [Lext] oldname [.ext]

You can use the global character ? when specifying
the old filename,

The command:

RENAME ~ TELEX.001  MYTELEX (RETURN)
renames the file MYTELEX to TELEX.001
The command:

REN LONDON  OSLO (RETURN)

renames the file OSLO to LONDON
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2,15,  SAVE (SAVE MESSAGES) COMMAND

S AVE (Save Messages) S AVE (Save Messages)
Command Command
Purpose: To save all incoming messages as files in the

the text memory.
Format: SAVE  (ON | OFF]

Remarks: The SAVE command is used to enable automatic
saving of all incoming traffic in the text
memory, provided the memory is not already
full,

When your Modem receives traffic, it will auto-

matically be saved in the text memory as a file

with the name SAVE.xxx, where xxx 1s a three di-
git reference number, that is automatically in-

cremented.

Incoming traffic will of course also be printed
on your Hard-copy printer (see note 2).

The SAVE condition is not affected by Power-fai-
lure.

Notes:

1. Messages may be stored in your text memory, even
when you have switched SAVE to the OFF condition.
If you do not have a Paper-tape puncher then all
traffic received between the sequences:

CCccC
and
FFFF

will be saved as a file SAVE.xxX.

2. If you have enabled operation with secret files,
all traffic received between the sequences:

QQQQ
and
FFFF

will be saved in a secret file, even if you have
an external Paper-~tape punch device. No copy
will appear on your printer.

Example: To enable automatic saving of all incoming messages
enter the command:

SAVE ON  (RETURN) 2-18



2,16,

SKIP

sKIP (PRINTER) COMMAND

(Printer)

SKI

P (Printer)

Command

2-19

Purpose:

Format:

Remarks:

Example:

Advances the paper on the Hard-copy printer.

SKIP

The paper will be advanced a number of lines to
allow you to separate printed information.

The command:

SKIP (RETURN)

prints a number of carriage returns.

“SAS X33l
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2,17, STAT (STATUS REPORT) COMMAND

STAT (Status Report) STAT (Status Report)
Command Command
Purpose: Produces a memory and modem Status report,

and sets the special attributes of files.

Format: STAT
or
STAT 7M
or
STAT /F
or
STAT filename (Lext]) = [PUBLIC | PRIVATE]

Remarks: The STAT command has four format options:

Option 1 (Memory and modem status)
Use this option to get a full Status report on
the memory and modem settings. For example:

STAT (RETURN)
may produce a report that looks like this:

Status report
869 lines total text memory
132 lines in 3 files
734 lines free
80 char's transmit buffer

Alarm is ON
Save 1s OFF
FECRX 1s ON

Track is ON
Frq. err. is 4 Hz, S/N is

The number of lines in files, plus the number

of files, plus the number of free lines should
equal the total number of lines in the text memory.

2-20
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STAT

Command

2-21

STAT (STATUS REPORT) COMMAND

(Status Report) STAT

Option 2

STAT/M  (RETURN)

is similar to STAT, except that only a memory
Status report is produced. For example the dis-
play may look like this:

Status_report
630 lines total text memory
321 lines in 12 files
297 lines free
18000 char's transmit buffer

Option 3

STAT/F  (RETURN)

is similar to STAT, except that only the modem
frequency status is displayed.

The command will continuously update and display
the status until you press any key. For example,
the status might look like this:

Track is ON

Frq. err. is O Hz, S/N 1is
Frqg, err. is =2 Hz, S/N is
Frqg. err. is =4 Hz, S/N is
Frg. err, is ~4 Hz, S/N is
Frq., err. is =6 Hz, S/N 1is

(Status Report)

Command
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2.17. STAT (STATUS REPORT) COMMAND

S TAT (Status Report) S TAT (Status Report)

Command Command

Option 4

The attributes of a file can be changed, using
the STAT command. You can protect a file against
unauthorized access by others. This is called a
Private file,

You can also open a protected file for public
access. This could be a file you had previously
made Private or it could be a file that had been
secretly received.

In order to change the attributes of a file, you
must know the modem's Password.

As an example, to protect the file MESSAGE, enter:

STAT MESSAGE = PRIVATE (RETURN)
The modem will respond:

Enter password: _
You now have to enter the secret Password stored
in the modem. When you enter the Password, it will

not be shown on the display. If correct, the file
will be made Private.

To open the same file for public access, enter:

STAT MESSAGE = PUBLIC (RETURN)
The modem will respond with the message:
Enter password: _

Again, you have to enter the correct password.

Notes:

1. A protected file stored in your text memory,
will be displayed in a directory search, but
you cannot list, print, erase, or edit the file.

2. The CLR command will clear the complete text
memory, including protected files.
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2,18,

TEST

TEST COMMAND

TEST

Command

2-23

Purpose:

Format:

Remarks:

Internal test of the modem and its electrical
circuits.

TEST (RETURN)

Please refer to the "Installation and Configu-
ration" Manual for details on this command.
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2,19, TIME COMMAND

TIME TIME

Command Command

Purpose: Permits you to enter or change the time known
to the system, Whenever you create or use a file,
the time is recorded in the directory. Every in-
coming call is time-stamped, and you can transmit
the time for reference purposes.

Format : TIME (dd.mm.yy (hh:mm)]

Remarks: If you enter a valid date and time with the TIME
command, the system responds:

Strike a key to set time

This tells you, that the date and time has been
accepted, but the clock is not yet running. Press
any key to start the clock.

If you enter the TIME command without parameters,
the system will display:

dd.mm.yy (hh:mm)

where:

dd - is a one- or two=digit number from 1 to 31
(representing day of the month)

mm - is a one- or two-=-digit number from 1 to 12
(representing month)

yy -~ is a two-digit number from 00 to 99
(representing year, 19- is assumed)

hh - is a one- or two-digit number from O to 23
(representing hours)

mm - is a two-digit number from 00 to 59
(representing minutes)

Notes:

1. When you enter a new time, be sure you use
exactly the format shown, otherwise you re-
ceive an "Invalid date" message.

2. The clock will reset on Power failure.

Example: In this example, you want to set the date and time

to 19.7.85 (12:46)

TIME 19.7.85 (12:46) (RETURN)
The system responds:

Strike a key to set time_

Press any key, and the clock starts.
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2.20,  TRACK (MODEM) COMMAND

TRACK (Modem) TRACK (Modem)
Command Command
Purpose: To enable the modem receive filters to track

the incoming telex signals in frequency.
Format: TRACK [(ON | OFF]

Remarks: The modem receive filters will automatically
track the incoming signals with +/=65 Hz. This
tracking is carried out by an advanced algorithm
in the modem, and you should not try to confuse
the system by readjusting the clarifier control
on the receiver during a connection, unless the
Track indicator on your front panel (H1240) or
on your keyboard (H1249) extinguishes.

The condition of this command is not affected by
Power failure,

Notes:

1. After having established a connection, it
takes a few seconds for the modem to collect
the information needed for proper tracking.
You can check that on the Track-=indicator.

2. During very unfavourable conditions, the modem
may loose track of the signals, in which case
the Track indicator extinguishes. You should
not readjust the receiver,

Example: To enable tracking, enter:

TRACK (RETURN)

or

TRACK ON (RETURN)

2-25
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Valid from serial No. 296939 (Eprom version SP12, Aug. 1985)

2.21. USE (DEVICE) COMMAND

U S E (Device)

U S E (Device)

Command
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Purpose:

Format:

Remarks:

Causes printer output to be routed to a
printer,

Switches the ARQ AF-line input between two
receivers (ex. R1121 or R1119/20) or se-
lects the mode (Telex, SSB) of R1121 re-
ceiver,

USE LPT1
USE RX1
or Just
USE

A1l printer output will be sent to printer
where:

Either 1, 2, 3, or 4 (Printer No.)

On power-up, the modem automatically sets
the printer to 1 and the RX to 1. The prin-
ter must exist, or an error message will be
displayed.

If USE is entered with no parameters, USE
displays the devices selected.

Notes:

1. The USE command can only be used with
printers connected to the T-BUS. For all
other types of printers, the printer
will be set to 1 by the modem.

2. Every time the USE command is used, an
automatic test of the printer takes place,
In case an error is discovered, the follo-
wing error message will be displayed:

Errors on printer indicate that it may
be off-line. Please check it.

3. RX1 is R1121 in telex mode.
RX2 is R1121 in SSB mode.
RX3 is external receiver, ex. R1119/20.
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Example:

In this example, all printer output is di-
rected to printer number 2.

USE LPT2

In this example the ARQ AF-line is connec-
ted to Receiver 3.

USE RX3
The command:
USE

gives a status of the printer used. The
status could look like this:

printer is LPT2
receiver 1s RX3
transmitter is TX1

"SAS XHTdL
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SECTION 3

THE SCREEN EDITOR

INTRODUCTION soossnssnssnssonssssnasoasaossnsnnnsnas
HOW TO START THE LINE EDITOR sssovsossnosnsnsnssnnns
EDITING AN EXISTING FILE soososonososnososnssasnannns
EDITING A NEW FILE soossesoscasososossssososnssnsnns
THE EDITOR COMMAND PARAMETERS siosesonsnsnsnasonnano
THE EDITOR COMMANDS sssssasnnossnsnsosoonnansosnosnsas
INFORMATION COMMON TO ALL EDITOR COMMANDS casssnnons
HOW TO MAKE CORRECTIONS ON THE CURRENT LINE sossnnse
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APPEND LINES COMMAND wossosnonsoasoassnsnsssonsannnano
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EDIT LINE COMMAND s osavonnosnsnesnsosasonsososonosns
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FREE LINES COMMAND sssosovononsososnosasosnsoesnsnns
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SCREEN
EDITOR

SECTION 3

THE SCREEN EDITOR

3,1, INTRODUCTION

In this section, you will learn how to use the Screen Editor.

NOTE

This Screen Editor can only be used together with the
H1249 Keyboard Processor., If you are using another CRT
terminal or a teleprinter, you will automatically be
restricted to the use of the Line Editor.

If you are using the H1249 Keyboard Processor and want
to use the Line Editor, you should use the command word
EDLIN when starting the editor.

You can use the Editor to create, change and display text files. In short, you
can use the Editor to,

- Create new text files
- Update existing text files
- Delete, edit, insert and display lines

- Search for, or delete text within one or more lines

The text files created by the Editor is divided into lines of varying length,
up to 69 characters per line.

Line numbers are generated and displayed by the Editor during the editing pro-
cess, but are not actually present in the saved file.

When you insert numbers, all line numbers following the inserted text advance
automatically by the number of lines inserted. When you delete lines, all line

numbers following the deleted text decrease automatically by the number of lines
deleted. Consequently, line numbers always go consecutively from 1 through the

last line number,

3.2, HOW TO START THE EDITOR

To start the Editor, enter:

EDIT filename

3.2,1, EDITING AN EXISTING FILE
If the specified file already exist, the following status is displayed:

Editing filename



SCREEN SATLOR H1240
EDITOR

where (filename) is the same of the specified file. The Editor informs you about
the number of remaining, free lines in the text memory and displays the first
16 lines of text in the file.

You can then edit the file.

3.2,2, EDITING A NEW FILE

If the specified file does not exist in the text memory, a new file is created
with the specified name, The following status is displayec:

Editing new file filename

where (filename) is the name of the specified file. The Editor also informs you
about the number of remaining, free lines in the text memory.

You can now create a new file by entering the desired lines of text. To begin

entering text you must use the Append (A) command or the Insert (1) command to
insert lines.

When you have completed the editing session, you can save the updated or new
file by using the End Edit command. The End Edit command is discussed in this
chapter in the next section called "The Editor Commands".

35,3, THE EDITOR COMMAND PARAMETERS

PARAMETER DEFINITION

line Denotes when you must specify a line number.
There are two possible entries that you can make using this parameter.

T. Enter a decimal integer from 1 to 999, If you specify a number grea-
ter than the number of lines in the text file, the last line will be
selected.

Line numbers must be separated from each other by a comma or space.
OR

2. Enter a period (.) to specify the current line.
The current line indicates the lccation of the last change to the
file, but it is not necessarily the last line displayed. The current
line is marked by an asterisk (%) between the line number and the
first character of text in the line. For example:

% 10: FIRST CHARACTER OF TEXT

text Denotes when you must enter one or more characters to represent the
text to be found,

You only use this parameter With thé Searéh text command.

“SAS X313l
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tab Denotes when you must specify the tab setting. Enter a decimal integer
from 2 to 68, The tab is expanded in columns of (tab) characters.

3.4,  THE EDITOR COMMANDS

This section describes the Editor commands and tells how to use them. The commands
are in alphabetical order; each one with its purpose, format and remarks. Examples
are provided where appropriate.

3.4,1, INFORMATION COMMON TO ALL EDITOR COMMANDS

- With the exception of the Edit Line command, all commands are single letter.

- With the exception of the End Edit, Free lines and Help commands, commands are
usually preceded and/or followed by parameters,

- You should separate commands with delimiters for readibility. However, a deli-
miter is only required between two adjacent line numbers. Remember, delimiters
are spaces or commas,

- Commands become effective only after you press the (RETURN) key.

- For commands producing a large amount of output, you can press the Line feed
to suspend the display of the output. Press any other key to restart the dis-

play.
- The prompt from the Editor is an asterisk ().

- It is possible to refer to line numbers relative to the current line. Use a

Minus sign (=) and a number to indicate a line before the current line. Use a
plus sign (+) and a number to indicate a line after the current line. For
example:

-10,+10L

This command displays 10 lines before the current line, the current line, and
10 lines after the current line.

3,4,2, HOW TO MAKE CORRECTIONS ON THE CURRENT LINE

If you have not yet pressed (RETURN), you can correct typing mistakes on the cur-
rent line, using a number of special keys on your keyboard.

As you type things on your keyboard, you will notice a blinking underline or a
box appearing Jjust to the right of the last character you typed. This line or box
is called the cursor., It marks the next position at which a character is to be
typed, inserted or deleted,

SPECIAL EDITOR KEYS
You use the cursor keys on the right keypad, the Backspace key and the Roll Up

and the Roll Down keys to move the cursor to a location on the line, insert cha-
racters, or delete characters. The keys and their functions are listed below:
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—--- Moves the cursor one position left. The cursor cannot be advanced be-
yond the first character in the line,

———— Moves the cursor one position right. The cursor cannot be advanced be-
yond the last character in the line.

ROLL UP Moves the cursor to the beginning of the current line. Characters typed
from this position are added to the beginning of the line.

ROLL DOWN Moves the cursor to the end of the line. Characters typed from this po-
sition are added to the end of the line.

RCET Backspace., Same function as the <}—- Cursor Left Key.

Pressing the Tab key inserts blanks from the current cursor position to
the next tab stop. Tab stops can be programmed to occur every (tab) cha-
racters, where (tab) is a decimal integer in the range from 2 to 68.

DEL Deletes the character at the current cursor position. All characters to
the right of the deleted character move one position left to fill in the
empty space.

ADDING CHARACTERS

If you see that you have omitted characters in the line you are typing, move the
cursor to the position where you want to put the new characters, and simply type
the characters you want to add. The characters will be inserted at the cursor and
the characters above and following it will be pushed to the right. Then you can
move the cursor back to the end using the Cursor Right or the Roll Down key, and
continue typing.

ERASING CHARACTERS

If you notice you have typed wrong characters in the line you are typing, you can

erase (delete) them using the Del key. Use the Cursor Left key to move the cursor

to the character you want to erase, Press the Del key, and it is deleted. Then use
the Cursor Right or Roll Down key to move the cursor back to the end of the line,

and continue typing.

CHANGING CHARACTERS

If you are typing a line and discover you typed something incorrectly, you can
correct it, Use the Cursor Left or the Backspace key to move the cursor to the
position where the mistake occurred, press the Del key to delete the incorrect
text, and type the correct letters. As before, when you are ready to continue ty-
ping at the end of the line, use the Cursor Right or the Roll Down key to move
the cursor there, and just continue typing.
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3.5,1, APPEND LINES COMMAND

APPEND LINES APPEND LINES

Purpose:

Format:

Remarks:

Example:

Command

Enter lines of text immediately after the specified line.
When you create a new file, you must enter the Append
Lines command (or the Insert Lines command) before text
can be entered into the file,

[1indg A

If you do not specify a line, or you specify line as a
period (.), the text entry is made immediately after the
current line,

If the line number you specify is greater than the highest
existing line number, the text entry is made after the
last line in the file,

The Editor displays the appropriate line number so that
you can enter more lines, ending each line by pressing
(RETURN). During the text entry, successive line numbers
appear automatically each time (RETURN) is pressed.

You must type a period (.) as the first and only character
orn a line to leave the text entry mode.

The last entered line becomes the current line. The cur-
rent line and any remaining lines are renumbered.

Assume you want to edit the following text file, Line 2 is
the current line:

l1: This is a sample file
2:% used to demonstrate

3: line entry

4: and dynamic

5: line number generation

If you want to append text after line 3, the entry and imme-
diate response look like this:

23 A
4:%

Now if you only want to insert two new lines of text, enter:

x3A
4: xFirst new line of text
5: xSecond line of text
6: .

3-5



3.5,1, APPEND LINES COMMAND

AP PEND

Command

LINES APPENTD LINES

Commamnd

*

Observe the single period (,), used on line 6 to end the
text entry mode, Remember, that also this last line must
end with a (RETURN),

The original lines 4 and 5 are now renumbered to lines 6
and 7.

If you display the file with a List Lines command, the file
looks like this:

This is a sample file
used to demonstrate
line entry

First new line of text
:% Second line of text
and dynamic

line number generation

NO il W N~

Observe that the last entered line becomes the current
line,
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3,5.2, DELETE LIN

DELETE VLINES

Command

Purpose:
Format:

Remarks:

Example:

ES COMMAND

DELETE LINES

Command

o o e e e e e ) G e e G G S D S e D ) ) G D D D R D G € S e G S e e e S (o3 o g 9 S D S S G e e e S

Deletes a specified range of lines.

(line] [[1ine] D

The line following the deleted range becomes the current

line, If the deleted range includes the last line in the

file, the last line becomes the current line. The current
line and any following lines are renumbered.

Default values are supplied if either one, two or all three
parameters are omitted,

If you omit the first parameter, as in:

,line D

deletion starts with the current line and ends with the
line specified by the second parameter. The beginning
comma is required to indicate the omitted first parameter.
If you omit the second parameter, as in:

line D

or

line, D

only the one specified line 1is deleted, If you omit both
parameters, as in:

D

only the current line is deleted, and the line that follows
becomes the current line.

Assume that you want to edit the following file. The cur-
rent line is line 29,

This is a sample file
used to demonstrate
line deletion

and dynamic

line number generation

G W~

25: See what happens
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5.5,2, DELETE LINES COMMAND

DELETE

Command

LINES

26:
27
28:

29: %

DELETE LINES

Command

to the lines

and lines numbers
when lines are
deleted

If you want to delete a range of lines, from 5 to 25,

enter:
5,25 D

The result is:

0 N0 L i W N~

This is a sample file
used to demonstrate
line deletion

and dynamic

:% to the lines

and line numbers
when lines are
deleted

Lines 5 to 25 are deleted from the file, Lines 26 to 29
are renumbered to 5 to 8. Line 5 becomes the current line

If you want to delete the current and the following line,

enter:
,6 D
The result is:

1
2:
3:
4:
5:%
6

Lines 5 and 6 are deleted from the file. Lines 7 and 8 are

This is a sample file
used to demonstrate
line deletion

and dynamic

when lines are
deleted

renumbered to 5 and 6, Line 5 is still the current line,
but has now has a different text.

If you want to delete a single line, say line 2, enter:

2D
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3,5,2, DELETE LINES COMMAND

DELETE VLINES DELETE LINES

Command Command

The result is

l: This is a sample file
2:% line deletion

3: and dynamic

4: when lines are

5: deleted

Line 2 is deleted. Lines 3 to 6 are renumbered 2 to 5.
The new line 2 becomes the current line.

If you want to delete only the current line, enter:
D
The result is:

l: This is a sample file

2: % and dynamic

3: when lines are

4: deleted

The current line, line 2, is deleted, Lines 3 to 5 are
renumbered 2 to 4., The new line 2 becomes the current line.
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3.5,3, EDIT LINE COMMAND

EDIT LINE

Command

Purpose:

Format:

Remarks:

Example:

3-10

EDIT LINE

Command

Allows you to edit a line of text. You must enter the line
number of the line to be edited, or enter a period (.) to
indicate the current line,

[ing]

If you just press (RETURN), you specify that the line af-
ter the current line is to be edited.

The line number and its text are displayed and the cursor
is placed on top of the first character on the line.

You can use the editing keys, described in the section
"How to make corrections on the current line', to edit the
line,

When you press (RETURN), the edited line is placed in the
file and becomes the current line. You do not have to be

at the end of the line when you press (RETURN), the line

is saved exactly as it appears on the screen.

Assume that you want to edit line 6, The following display
would appear on the screen:

%6
6:% This is a sample unedited file

The first line is your request to edit line 6, followed by
the display response.

If you want to move the cursor to the letter (u), press

the — key until the cursor is located on top of the
letter, The result is:

*6
6:% This is a sample unedited file

If you want to delete the next two characters, press the
Del key twice. The result is:

*6
6:% This is a sample edited file

Now you can press (RETURN) to save the changed line.

*SAS X313l
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3.5,4, END EDIT COMMAND

END EDIT

Command

Purpose:

Format:

Remarks:

END EDIT

Command

Ends the Editor and saves the file in the text memory.

The edited file is saved in the text memory with the name
specified when you started the Editor,
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FREE

FREE LINES COMMAND

LINES

FREE LINES

Command

o D (0 e 0 D 0 B ) S S G €Y G D D RN S ey S e D G G S e S S S S ) D S S 0 SO Y e S S D G S P W D W S B o MR SR S A (e e S G S G G e G s e S G S

3-12

Purpose:

Format:

Remarks:

Displays the remaining, unused lines in the text memory.

The free lines in the text memory can be used to enter
text in the present or other files.

The command is used to determine how many lines of text
you have left,

If you are entering text into the file, and there is no
more lines left in the text memory, you will always get a
warning message.
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3,5,6,  INSERT LINES COMMAND

INSERT LINES INSERT LINES
Command Command
Purpose: Insert lines of text immediately before the specified line.

When you create a new file, you must enter the Insert Lines
command (or the Append Lines command) before text can be
entered into the file,

Format: [liné] I

Remarks: If you do not specify a line, or you specify line as a
period (.), the insert is made immediately before the cur-
rent line,

If the line number you specify is greater than the highest
existing line number, the text entry is made before the
last line in the file,

The Editor displays the appropriate line number so that
you can enter more lines, ending each line by pressing
(RETURN) ., During the text entry, successive line numbers
appear automatically each time (RETURN) is pressed.

You must type a period (.) as the first and only character
on a line to leave the text entry mode.

The last entered line becomes the current line. The cur-
rent line and any remaining lines are renumbered.

Example: Assume you want to edit the following text file. Line 3 is
the current line:

l: This is a sample file
2: used to demonstrate
3:% line entry

4: and dynamic

5: line number generation

If you want to append text before line 4, the entry and
immediate response look like this:

*4 I
4% _

Now if you only want to insert two new lines of text, enter:

3-13



3.5.6, INSERT LINES COMMAND

I NSEZRT LINES I NSERT LINES
Command Command
x4 I
4:% First new line of text
5:% “econd line of text
6: % .

3-14

*

Observe the single period (.), used on line 6 to end the
text entry mode. Remember, that also this last line must
end with a (RETURN).

The original lines 4 and 5 are now renumbered to lines 6
and 7.

If you display the file with a List Lines command, the
file looks like this:

This is a sample file
used to demonstrate
line entry

: First new line of text
: % Second line of text
and dynamic

line number generation

Nl W~

Observe that the last entered line becomes the current
line,

"SAS X313l
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3,5,7, LIST LINES COMMAND

LIST LINES

Command

e o o o G s > 2 S e St S e S S e

Purpose:

Format:

Remarks:

LIST LINES

Command

[ ————————— e ettt ]

Displays a specified range of lines,

(iing [[1ine] L
Depending on the form of the command, the current line

will be changed.

Default values are provided if either one or both of the
parameters are omitted,

If both parameters are present, the display starts with the
first specified line, and end with the second specified
line., The first specified line becomes the current line.
If you omit the first parameter, as in

,line L

a total of 18 lines are displayed, ending with the speci-
fied line. The last line displayed becomes the current
line, The beginning comma is required to indicate the
omitted first parameter,

If you omit the second parameter, as in:

line L

or

line, L

a total of 18 lines are displayed, starting with the speci-
fied line which becomes the current line.

If you omit both parameters, as in:
L

a total of 18 lines are displayed - the 8 lines before the
current line, the current line, and the 9 lines after the
current line. If there are not 8 lines before the current
line, the extra lines after the current line are displayed
to make a total of 18 lines. The current line is not
changed.
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3.5,7., LIST LINES COMMAND

LIST LINES LIST LINES
Command Command
Example: Assume that you want to edit the following file, Line 15

is the current line.

This is a sample file
used to demonstrate
line deletion

and dynamic

line number generation

L W~

15:% This 1Is the current line

.

18: See what happens
19: to the lines

20: and line numbers
21: when lines are
22: deleted,

If you want to display a range of lines from 5 to 18, enter:
5,18 L
The screen looks like this:

5:% Iine number generation
15: This is the current line

18: See what happens

If you want to display 18 lines of the file, starting with
line 3, enter:

3L
The screen looks like this:

3:% line deletion
4: and dynamic
5: 1line number generation

3-16
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3,5.7, LIST LINES

LIST LINES

Command

COMMAND

LIST LINES

Command

15: This is the current line

Y

18: See what happens
19: to the lines
20: and line numbers

If you want to display lines ending with line 5, enter:
,5 L

The screen looks like this:

This is a sample file

used to demonstrate

line deleteion

: and dynamic
5:% line number generation

A W N~

If you want to display 18 lines centered around the cur-
rent line, enter:

L
The display looks like this:
1 This is a sample file
2: wused to demonstrate
3: line deletion
4
5

: and dynamic
:% line number generation

15: This 1is the current line

18: See what happens
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3.5,8, MERGE TEXT COMMAND

MERGE TEXT

Command

Purpose:

Format:

Remarks:

3-18

MERGE TEXT

Merges (transfers) the contents of a specified file into
the file currently being edited.

[linea M filename

The filename contents will be inserted after the specified
line in the file, If (line) is omitted then the current
line is used.

IVANYW® 4349-NOT1v43d0 “SAS X313l



TELEX SYS. OPERATION-REF .MANUAL

3,5.9, SEARCH TEXT COMMAND

SEARCH TEXT SEARCH TEXT
Command Command
Purpose: Searches a specified range of lines in order to locate a

specified text string.
Format: Elir@ / Ecexﬂ /

Remarks: The first line to contain the specified string is displayed

together with a prompt (0.K.?). If you enter (Y) or press
(RETURN), the line that matches the specified string be-
comes the current line, Enter any other key to continue

the search until another string is found, or until all
lines after the specified line have been searched. Once

all lines have been searched, a "Not found" message 1is
displayed,

If you omit the first parameter, the line after the cur-
rent line becomes the first line to search.

If you do not enter any string, the command will use the
last search string that was entered on a Search Text
Command,

Examples: Assume that you want to edit the following file. Line 4 is
the current line.

This 1Is a sample file
used to demonstrate

the Search Text command
:% This includes the
required string
parameter

O L N W N~

If you want to search for the first occurrence of (the)
in the file, enter:

1 /the/
The result is:

3: the Search Text command

0.K.? N

4: This includes the
O.K.? Y
*

Notice that we did not accept the first occurrence of the
word (the). Therefore we pressed (N) to continue the
search., After pressing (Y) line number 4 becomes the
current line.

3-19



3.5,10,

SET

TABS

Command

SET TABS COMMAND

3-20

Purpose:

Format:

Remarks:

Example:

To set and view the tab settings.

T {tab)

The tab stops are expanded in columns, of (tab) characters.

The tab setting is stored permanently in the modem, so
you do not have to reenter the setting every time you use
the Editor.

To view the current setting of the tab stops, use the com-
mand without parameters.
To set the tab stop to every 8 column, starting with co-

lumn 1, 9, 17, etc., enter

T8
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SCREEN EDITOR
SUMMARY

3.6, SUMMARY OF THE EDITOR COMMANDS

The following chart is provided for quick reference.

Command Format

TELEX SYS. OPERATION-REF .MANUAL

Append Lines
Delete Lines
Edit Lines
End Insert
End Editor
Free Lines
Insert Lines
List Lines
Merge Text
Search Text
Set Tabs
View CR, LF's

Help

(ling) [[1ine] D
s

E
F

([Ling 1

[Ling) [j1ine] L
[line] M filename
[Line) / [text]/
T [tab]

G

?

Note: The Command "View CR,LF's" is used to view the end of lines
when using the Editor (by showing a (). The command toggles

the function, i.e. switches the function ON and OFF every time
the command is used.
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SECTION 4

TRANSMITTING AND RECEIVING

4,1, INTRODUCTION s s snnnnsonsoossasssanannosasasssssns
4,2, MAKING A CALL & ssvoosossosononnarsnassoasnssnnsas
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SETTING THE CALL CODE sssssssssennnsonassssonnnss
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CHANGING DIRECTION s sssnnnnnennsnansussssssnsssss
ENTERING COMMANDS WHILE CONNECTED ssssssssssasssa
TRANSMITTING MESSAGES FROM THE TEXT MEMORY ssssss
TO STOP A MESSAGE DURING TRANSMISSION sassssnsnss
WHEN YOU ARE FINISHED 4ssonnnsnnnsssnsaasssssssss
RESTART s s oo snoonanonnnsnnnnnnnsnstsnssossnssss
SAVING INCOMING MESSAGES swsssssssssssssssssssonn
ARQ LOCAL COMMAND 445 osaosnsnsssnonsnnaasanasnnos
AUTOTX (AUTOMATIC TELEX) LOCAL COMMAND ssssssnsss
CALL LOCAL COMMAND 4 sssssnsnsnnsnassnssnsnnnsssns
cW (RADIOTELEGRAPHY) LOCAL COMMAND sssssssssanuns
DIRC (DIRECT FSK) LOCAL COMMAND &ssnssonnnnnnnsss
DIRCA (DIRECT, AUTOMATIC FSK) LOCAL COMMAND 41144
EOT (END-OF-TRANSMISSION) COMMUNICATION COMMAND ,
FEC (BROADCAST) LOCAL COMMAND wasssnsosnnssanasns
FOX (TEST MESSAGES) COMMUNICATION COMMAND sssasss
RDR: (TAPE READER) COMMUNICATION COMMAND sssssons
REM (REMOTE) LOCAL COMMAND «ssvssnnnansssssnsssnns
STAT (MODEM STATUS) COMMUNICATION COMMAND ssssoss
TIME COMMUNICATION COMMAND s sannsnonsansnssnonns
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SAILOR H1240 TRANimITTING
D
RECEIVING

SECTION 4

TRANSMITTING AND RECEIVING

4,1, INTRODUCTION

This section explains how to use the Modem for communication in the standard

radiotelex modes ARQ, FEC, and SELFEC. Also included here are the commands that

allow you to communicate by means of direct Frequency Shift Keying DIRC and
IRCA, and radiotelegraphy CW.

Special commands allow you to prepare the Modem for automatic transmission of
messages AUTOTX, and you may even permit certified users to call your Modem and
retrieve messages from your text memory REM,

Special commands are used during communication to control the exchange of answer-
backs and the transmission of messages.

4,2, MAKING A CALL

If you want to make a call manually, you may use one of the following commands:
- ARQ nnnn Start an ARQ call to a station with call code nnnn.

- CALL nnnn Start an ARQ call to station nnnn, but wait until the chan-
nel is free, This form of call can only be used with sta-
tions transmitting Free signals on idle channels.,

- FEC . Start a collective FEC phasing sequence,

- FEC nnnn Start a selective FEC phasing sequence. After the phasing
sequence has been transmitted, the modem inverts the Mark/
Space tones and sends cut a selective call code to station
nnnn,

4,3, CALL CODES

Each Radiotelex Modem has its own call code. When you want to establish a con-
nection with another station, you must know this call code. This is exactly like
a telephone connection, where you must also know the telephone number of the
subscriber you want to.call.

In accordance to international agreement, two types of call codes are in use,
4-digit, and 5-digit call codes,

- Coast stations are using 4~-digit call codes. This means, that whenever you
want to call a Coast station you should use its 4-digit number, As an example,
the following list shows the selective call codes of some typical Coast Sta-
tions:
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3502 Bern
3220 Burnham
0832 Lyngby
1090 Mobile
2550 Rogaland
1091 San Fransisco
2770 Scheveningen
4620 Singapore

- Ship stations are using 5-digit call codes, e.g. 86032,

Please refer to the Chapter on Advanced Featu-
res if you want to use non-standard call codes.

The H1240 Radiotelex Modem is equipped with abbreviated dialling. Up to 15 often~
used numbers can be permanently stored and represented by a single letter in the
range from A to O, Chapter 5 describes the use of abbreviated dialling together
with other station centrol facilities.
SETTING THE CALL CODE
When you make a call you must enter the call code in one of the following ways:
- 4-digit number to call Ccast stations

or
- bH=digit number to call Ship stations

or

- Single letter A to O used for abbreviated dialling.

4,4, TERMINAL MODE

Once your Modem calls and ccnnects to a distant radioc staticn, it enters Termi-
nal mode. The Modem tells you that the connection has been established by display-
ing the message df.

If you receive an incoming call the Modem enters Terminal mode automatically.
At this point, your system looks like a telex terminal to the other statiocn,
Any keys that you type on the keyboard are sent to the other station, and any

characters received from the other station are displayed in your screen,

The connection you have established is half-duplex. This means that you may trans-
mit and receive, but not at the same time.
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EXCHANGING ANSWERBACKS

Press the Who=-are~you key to receive the identity of the other station. If you
are using an ASCII terminal, you must use the $ key.

The other station automatically changes to the sending station and its Answerback
code is transmitted, immediately followed by a +? to restore the original direc-
tion of traffic.

You may transmit your own identity (Answerback) by pressing the Here-is key. If
you are using an ASCII terminal, you should use the key to send your own identity.

TRANSMISSION
The "Data out" indicator is on.

You may send characters directly from your keyboard simply by entering them, one
after the other.

Observe, that the characters need not be transmitted at the time they are actually
entered from the keyboard. The Modem includes an output buffer that will hold the
characters until they can be transmitted. If an ARQ connection is carried out
under adverse conditions, with many repetition requests, the output buffer may

be filled. The Modem then blocks the keyboard, sc that you cannct enter more cha-
racters. You can continue to enter characters as scon as there is space in the
output buffer again.

The "Data out" indicator will blink when the transmit buffer is empty.

If the H1252 Hard-copy Printer is used, the characters will be echoed on the prin-
ter at the time they are actually transmitted,

RECEPTION
The '"Data in" indicator is on.

The Modem automatically goes into receive mode when it receives a call that mat-
ches one of its call codes.

CHANGING DIRECTION
When you want to give the traffic direction to the other station, you enter
+7

When you at any later time receive the +7? sequence, the direction switches back
to you, and you may again transmit to the other station.
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There are other ways of changing direction.

1. If you are using an H1240 Modem, the Front panel keys can be used for chan-
ging direction:

If your Modem is the sending station, a short push on OVER will change the
direction when your transmit buffer is empty.

If your Modem is the receiving station, a short push on OVER will act as a
Poll request, i.e, change the direction if the other station sends a discon-
nect sequence.

A long push on OVER (2.5 sec) immediately changes the direction of traffic.
The MESSAGE indicator changes when the 2.5 seconds have passed.,

2. If you are using the H1249 Keyboard Processor you can change direction by:
Press the OVER Soft-key to immediately change the direction,

Press the POLL Soft-key to change the direction when your transmit buffer
is empty.

If your Mcdem is the receiving station and you press the POLL Soft-key, the

Modem will change the direction if the other station sends a disconnect se-
quence,

4,5, ENTERING COMMANDS WHILE CONNECTED

Crice you are connected to another station, the Modem will remain in Terminal mode
until you give it a command. There are several ways to enter commands,

1. While you are transmitting directly from your keyboard, enter JJJJC followed
by your command(s), and press Carriage return.

or

2. If you are using the H1249 Keyboard Processor, press the COMMAND softkey.
Wait until the curscr jumps down to the command line, then enter your com-
mand(s), and press Carriage return,

or

3. If you are using a teleprinter, press the (break) key on your teleprinter,
Wait until the Modem responds by printing a period (.), then enter your com-
mand(s), and press Carriage return,

You may enter several commands on the same line, one after the other, separated
by comas or blanks. As an example, to exchange Answerbacks, send the time, send
the message named telex-1, and finally exchanging Answerbacks again, you can use
the following command lines:

JJJJC WRU DE TIME telex-1 DE WRU

The individual commands used in this example will be described later,
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Whenever you enter the command made by one of the two last methods, the Modem
immediately switches direction so that you are the sending station. You may use
this facility to force a change in direction. As an example, if you are using a
teleprinter and want the direction, simply press the (break) key on the tele-
printer, wait for the (.) and press Carriage return. You will then be in Termi-
nal mcde,

TRANSMITTING MESSAGES FROM THE TEXT MEMORY
You may send messages that you have already prepared and stored in the text memory.
To send a message: go into the command mode and simply enter the name of your mes-
sage, followed by Carriage return., As an example, to transmit the message telex-1,
enter:

J3J3C telex-1
If you want to transmit several messages, one after the other, enter all the rele-
vant names in one line, separated by commas, or blanks. As en example, to send the

messages, named LETTER, NEWS, and PAYROLL, you may enter:

JJJIC letter news payroll

TO STOP A MESSAGE DURING TRANSMISSION

Press any key on your keyboard to stop a message while it is being transmitted,
The Modem stops after the current line and goes into Terminal mode.

You may now send characters directly from your keyboard.

To send the remaining part of the message, go into Command mode, and press Car-
riage return without actually entering any command.

4,6, WHEN YOU ARE FINISHED

After you have completed a connection, you may want to hang up and stop the com-
munication.

If you are using an H1240 Radiotelex Modem, simply press the BREAK key on the
Front panel.

If you are using an H1249 Keyboard Processor, press the END softkey.

You may also terminate the connection by using the EOT command, e.g. when you are
in terminal mode, enter:

JJJac EOT
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4,7, RESTART

If you are operating in ARQ mode and an error occurs in a data block, the recei-
ving Modem sends back a request to repeat the block in error. The sending Modem,
upon receiving the request for repetition, retransmits the block. Such a request
may be repeated up to 32 times, until the complete data block has been received

error-free,

After 32 repetitions the Master station automatically makes a new call while the
Slave station enters a waiting mode (the Master station is the station that origi-
nally made the call)., The two stations will both indicate the rephasing condi-
tion by simultaneous indication of "Error in" and "Error out",

If the new call is successful, normal traffic will continue exactly from the
disrupted point in the traffic., Toc be more specific,

- If the slave was the sending staticn at the time of interruption, it will auto-

matically change the direction of traffic after the rephasing has been success-
fully completed.

- Any interrupted message in transmission will automatically be completed after
rephasing.

If the new call is unsuccessful and two—way communication cannot be reestablished
within 30 seconds, both stations return to the Standby condition.

4,8, SAVING INCOMING MESSAGES

You may save incoming data in your text memory, Please refer to the SAVE command
in Chapter 2 for a detailed explanation,
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TELEX SYS.

4,8,1, ARQ

ARQ ARQ
Local Command . Local Command
Purpose: Initiates a call using full error-detection
and -correction (Automatic Retransmission
Request).
Format: ARQ callccde
Remarks: The Modem starts a call sequence, trying to establish

connection with the other station. The call attempt
continues until a response is received, or until a
maximum call time of 58 seconds has been reached.

As scon as the other station answers the call by sen-
ding back control signals, a df is displayed to indi=-
cate that you are actually connected with the other
radio station.

An unsuccessful call attempt may be repeated, using
the letter R as the call code. Then the Modem will
automatically use the previously entered call code.
To stop a call in progress, press the END Softkey

on the H1249 Keyboard Processor or press the BREAK
key on the front panel of the H1240 Radiotelex Modem.

Example: In this example, we will try to establish an ARQ
connection to a radio station with call code 12345,
The entry looks like this:

ARQ 12345
The following response is displayed:

ARQ call 1.12.85 (10:23)
where the Modem tells you the date and time. After
some time, when the connection has been established,
you will get the following display:

df

If you do not get connected, yocu can repeat the call by
entering:

ARQ r

4-7
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AUTOTX

Local

AUTOTX (AUTOMATIC TELEX) LOCAL COMMAND

Purpose:

Format:

Remarks:

(ARUTOMATIC TELEX)

Command

Automatic transmission of telex messages using full
error-detection and -correction (Automatic Retransmis-
sion Request).

A message may be prepared and placed in the Coast Sta-
tion queue waiting for the reception of a "Free" signal.
The Modem automatically transfers the stored message to
the selected telex subscriber,

AUTOTX station command+ [filename]

This command requires abbreviated dialling,

STATION is the abbreviated letter for the Coast staticn
you want to reach,

The Mcdem awaits the reception of "Free" signals. When

a "Free" signal is received, an ARQ call sequence is
transmitted, using the call code of STATION, The call
attempt continues until a response is received, or until
a maximum call time of 58 seconds has been reached. If
the Modem fails to establish connection within 58 se-
conds, it will automatically try again the next time a
"Free" signal is received,

When connection has been established with the Coast
station, the Modem awaits the reception of GA+?, then it
transmits the command.

AUTCTX

Local Cocmmand

COMMAND+ must be one of the available commands., These are:

AMV+ The following message is to be sent to the
AMVER organisation.,

BRK+ The radio path is to be' immediately discon-
nected.

DIRTLXxy+ Direct (conversational) telex connection with

subscriber xy, where x is the F69 country code
(preceeded by an 0, when applicable), and y is
the subscribers telex number. The maximum num-

ber of digits must be limited to 18.

FREQ+ The following message indicates the frequency
which the ship is keeping watch.

on
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4,8,2, AUTOTX (AUTOMATIC TELEX) LOCAL COMMAND
AUTOTX AU TOTX

Lccal Command Local Command

HELP+ The ship station needs to immediately receive
a list of available facilities within the
system,

MAN+ The following message is to be stored and manu-
ally forwarded tc a country which cannot be
accessed automatically.

MED+ An urgent medical message follows.

MSG + The ship station needs to immediately receive
any messages held for it at the coast station.

NAV + The ship station needs to immediately receive
navigational warnings.

0BS+ The following message is to be sent to the
meteorological organisation.

OPR+ Connection to a manual assistance operator is
required.

POS+ The following message contains the ship's
position,

RTL+ The following message is a radiotelex letter,

STA+ The ship station needs to immediately receive

a status repcrt of all Store-and-Forward mes-
sages which have been sent by that ship station.

SVC+ The following message 1s a service message.

TGM+ The following message is a radio telegram.

TLXxy+ The following message is for immediate connec-
tion to a Store-and-Forward facility located at
the coast station. xy indicates subscriber y with
country code x (F69 country code, preceeded by an O,

when applicable).

URG+ The ship station needs to be connected immediately
to a manual assistance operator.

This code should only be used in cases of emergency.

WX+ The ship station needs to immediate receive
weather information.
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4,8,2, AUTOTX (AUTOMATIC TELEX) LOCAL COMMAND

AUTOTX

Local

4-10

AUTO

Command Local Comma

Having transmitted the command to the Coast station, the
Modem awaits the reception of MSG+?, which indicates,

that you may proceed with sending your message. Any file-
name specified in the Autotelex command will then be trans-
mitted.

After the complete message has been sent, the Modem will
automatically terminate the connection with the subscriber
and the Coast station.

If the connection is interrupted during transmission, the
Modem will automatically repeat the complete Autotelex
command.

To stop an Autotelex in progress, press the END Softkey on
the H1249 Keyboard Processor or press the BREAK key on
the front panel of the H1240 Radiotelex Modem,

Notes:

1. Coast stations may implement a limited subset of the
commands shown in the command list,

2. The Autotelex command uses a set of internationally
recommended procedures, found in CCIR Rec., 492, The
called Coast station must comply with these recommenda-
tions, otherwise this command will not work properly,

3. A sophisticated algorithm is used for placing calls
when receiver frequency scanning is used (Remote
control).

All frequencies in the Scan Table will be scanned
for "Free" signals or incoming calls,

If a "Free" signal is received, then a call will be
started only if the present receiver frequency is
in the Station Table belonging to the STATION code
you have specified,

4. When operating with the Scandinavian MARITEX system,
a number of additional commands are available, Please
refer to the Maritex Traffic Manual for a description
of the commands,

T X

n d
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4,8,2, AUTOTX (AUTOMATIC TELEX) LOCAL COMMAND

AUTOTX AUTOTX
Local Command Local Command
Examples: In the following example, we will send a message named

telex-1 to subscriber 19298+ in Denmark (F69 ccde: 55).
The call will be done through a Coast station stored as
letter F in the abbreviated store. The complete command
looks like this:

AUTOTX F DIRTLX05519298+ telex-1

The immediate response from the Modem will be

Autotelex:
nnnn+ name

Waiting for free channel
where nnnn+ is the call code of the Coast station and
NAME is its abbreviated name (stored in the abbreviated

store).

The Modem now waits for a "Free'" channel, establishes the
connection, and sends the message with name telex-1.

If you stop the Autotelex command, the Modem replies:

Autotelex terminated
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L

al Command

Purpose:

Format:

Remarks:

Examples:

CALL

Local Command

Initiate an ARQ call when "Free" signals are received.

CALL callcode

The Modem awaits the reception of "Free" signals. When
a "Free" signal is received, an ARQ call sequence is
automatically transmitted, The call attempt continues
until a response is received, or until a maximum call
time of 58 seconds has been reached.

As soon as the other station answers the call by sending
back control signals, a df is displayed to indicate that
you are actually connected with the other radio station,

An unsuccessful call attempt may be repeated, using the
letter R as the call code, Then the Modem will automati-
cally use the previously entered call code.

To stop a call in progress, press the END Softkey on the

H1249 Keyboard Processor, or press the BREAK key on the
front panel of the H1240 Radiotelex Modem,

By issuing the following command, the Modem will await
the reception of "Free" signals and will then automa-
tically transmit an ARQ call with call code 0832: -

CALL 0832
The immediate response is:
Waiting for free channel

When the other station transmits "Free" signals, you
will see the following response on the screen:

ARQ call 1.12.,85 (10:23)

where the Modem tells you the date and time, After some
time, when the connection has been established, you will
get the following display:

dr
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TELEX SYS.

4,8,4, cw (RADIOTELEGRAPHY)

CW (RADIOTELEGRAPHY) CW
Local Command , Local Command
Purpose: Enable transmission by Radiotelegraphy.

Format:

Remarks:

Examples:

cw M15]

The Radiotelegraph mode operates manually, i.e. you
have to use a morse key to transmit your messages. The
Modem operates in this mode with full break-in,

The Modem will transmit MARK tone if the command is
used without parameters, or if the M parameter is used.

To transmit the morse signal on the SPACE tone, you have
to use the CW command with the S parameter,

To leave the Radiotelegraph mode, press the END Softkey

on the H1249 Keyboard Processor, or press the BREAK key
on the front panel of the H1240 Radiotelex Modem.

To transmit morse, using the SPACE tone of the Modem,
enter:
CW S

The Modem responds:

Radiotelegraph mode
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4,8,5, DIRC (DIRECT FSK)

DIRC (DIRECT F S K) DIRC
Local Command Local Command
Purpose: Enables reception and transmission using direct Fre-

quency Shift Keying of the teleprinter signals (F3K).
Format: DIRC  [mark  spacé]

Remarks: The DIRC mode can be used for Start-Stop transmission
at data signalling rates up to 110 Baud and all types
of character structures, including CCITT alphabet ITA-2
and ITA-5,

You may select the Mark~ and Space- tones, If you do
not include tone frequencies in your command, the Modem
will use the tone frequencies selected for ARQ and FEC
operation,

The direction of traffic is determined by the Morse key
input. The Modem transmits when the morse key input is
grounded,

The DIRC mode has automatic Mark insertion, i.e, if
Space signals are received for more than 250 ms, the
Mcdem outputs Mark polarity to the teleprinter,

To leave the DIRC mode, press the BREAK key on the front
panel of the H1240 Radiotelex Modem,

Note:

1. The DIRC mode does not perform any character conver-
sion, For reception, the Modem simply translates the
incoming Mark- and Space- tones to Mark- and Space-
signals on the teleprinter side,

No conversion cof alphabet can take place, e.g. Baudot

to ASCII conversion is not possible., If you want to use
this mode for reception of Baudot FSK, you have to use a
Baudot teleprinter,

2. In order to be able to transmit in the DIRC mode, pin
numbers X3-2 and X3-4 on the Console connector has to be
wired together (Transmitted Data from the teleprinter).

Examples: In this example we will use the DIRC mode, operating on
1200 Hz and 1600 Hz. The correct command looks like this:
DIRC 1200 1600

If you want to operate on the same frequencies you are using
for ARQ connections, simply enter the command without
parameters:

DIRC

4-14
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TELEX SYS.

4,8,6, DIRCA (DIRECT, AUTOMATIC FSK)

DIRCA (DIRECT, AUTOMATIC FSK) DIRCA
Local Command . Local Comman d
Purpose: Enables reception and transmission using direct Fre-

quency Shift Keying of the teleprinter signals (FSK),
Format: DIRCA  [mark  spac€]

Remarks: The DIRCA command is similar to the DIRC command, except
in the receive condition, where a continuous Mark signal
exceeding 2 seconds is required to leave the Mark inser-
tion mode., If Space signals are continuously received
for more than 250 ms, the Mcdem will reenter the Mark
insertion mode and output Mark polarity to the teleprinter.

The DIRCA mcde can be used for Start-Stop transmission at
data signalling rates up to 110 Baud and all types of cha-
racter structures, including CCITT alphabet ITA-2 and
ITA-5.

You may select the Mark- and Space- tones. If you do not
include tone frequencies in your command, the Modem will

use the tone frequencies selected for ARQ and FEC opera-
tion.

The direction of traffic is determined by the Morse key
input. The Modem transmits when the morse key input is

grounded,

To leave the DIRCA mode, press the BREAK key on the front
panel of the H1240 Radiotelex Mcdem.

Note:
(Refer to notes in DIRC command)

Examples: In this example we will use the DIRCA mode, operating on
1200 Hgz and 1600 Hz. The correct command locks like this:

DIRCA 1200 1600

If you want to operate on the same frequencies you are
using for ARQ ccnnections, simply enter the command with-
out parameters:

DIRCA
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4.8.7,

EOT

ot ( END;OF;'TRANSMI SSION)

(END-OF-TRANSMISSION) E

Communication Command Comma

4-16

Purpose:

Formats:

Remarks:

Example:

CT

n d

Terminate the radio connection on ARQ and FEC calls.

EOT

The Modem sends a terminating sequence and returns to the
Standby mode.

The terminating sequence differs for ARQ and FEC,

In ARQ the Modem will change into the sending station
(if it was receiving). The Modem then transmits a se-
quence of 10 alpha-blocks, after which it returns to
the Standby condition, if not interrupted by a request
for change of direction (Poll request by the other
station).

In FEC the Modem sends a sequence of 24 alpha charac-
ters, after which it returns to the Standby condition.
To disconnect, enter the command:

EOT

The Modem replies:

Clear in progress

and returns to Standby after a short delay.
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4,8,8, FEC (BROADCAST)
FEC (BROADCAST) FE

Local Command ‘ Local Co mman

C

d
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Purpocse:

Format:

Remarks:

Examples:

Transmit collective or selective broadcast, using Forward
Error Correction.

FEC [callcode [/L7] J

The Modem starts transmission by sending 50 phasing pairs.
Then a df is printed on the operator terminal to indicate
that transmission of messages may proceed,

You must always start transmission by sending either a Car-
riage return or a Line feed.

If the call code is included, the Modem will initiate a
selective call. The call starts with 50 phasing pairs, as
above. Then the Modem transmits the call code 6 times in
succession. This call code, ancd all subsequent characters
are sent in inverted form to ensure that only stations
with the correct call code will receive the message.

If the optional parameter /L is used, the initial phasing
sequence will be extended to a total time of 36 seconds
enabling scanning receivers to lock to your station before
the selective call code is transmitted,

To stop a call in progress, press the END Softkey on the

H1249 Keyboard Processor or press the BREAK key on the
front panel of the H1240 Radiotelex Modem.

In this example, we will transmit Collective broadcast,
FEC
The following response is displayed:

Collective FEC 1.12.85 (10:23)

where the Modem tells you the date and time. After the pha-
sing sequence you will get the following display:

df
In the next example we will use Selective FEC to call a
ship with call code 12345. We want to use a long, initial

phasing sequence. The entry is:

FEC 12345 /L
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4,8,9, Fox (TEST MESSAGE)

FOoX (TEST MES S AGE) FOX
Communication Command Command
Purpose: To send a test message
Format: FOX
Remarks: The command sends the test message:

the gquick brown fox jumps cver the lazy dog
0123456789 (:)

where the three last characters are used for national
characters. They may therefore vary, depending on the
national characters used.

4-18
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TELEX SYS.

4,8,10, RDR: (TAPE READER)

RDR: (T APE READER) RDR:
Communication Command Command
Purpose:

Format:

Remarks:

Transmits Paper-tape messages.,
RDR:

The command is used to transmit characters directly from

a Paper-tape reader. The characters are echoed on the ter-
minal and on the Hard-copy printer when they are actually
transmitted (works only with terminals where echo is set to
ON).

If an ARQ connection is carried out under adverse conditions,
the transmit buffer in the Modem may be filled. In order to
avoid any loss of characters, the buffer size must have a
size sufficient to store most of the tape message. Alterna-
tively, the tape reader must be controlled by the CIS sig-
nal (X3-5).

The read operation will terminate automatically, if the
first character has not been received within 30 seconds, and
when no further characters have been received for 5 seconds.

Notes:

1. The Paper-tape reader has to be installed between the
Modem and your Console, and it must therefore operate on
the same alphabet as your Console. However, Paper-tape
readers are available, that can operate in the ASCII code
and read Baudot tapes.

2. If the Paper-tape reader is operating in ASCII code, the
Modem issues special control characters that can be used
to control the reader. At the start of a RDR: command, the
Modem sends out a DC1 (Ctrl-Q) control character to start
the reader, and after the file has been read the modem
sends out a DC3 (Ctrl-S) control character to stop the
reader.

19
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REM

(REMOTE) REM
al Command Local Command
Purpose: Enable other radio stations to request and receive mes-

sages stored in either the text memory or prepared on
punched tape.
Format: REM filename  [password]
cr
REM  RDR: bassword
Remarks: When your Modem has been called and receives an +7 se-

4-20

REM (REMOTE)

quence, the message(s) or paper tape will be transmitted
automatically. Upon completion of the transmission the Mo-
dem sends the following sequence:

NNNN +7?

to tell the other station, that everything has been sent,
and that it may now clear the connection.

You may specify messages in the text memory or the tape
reader as input,

If a message in the text memory is specified as input,

your Modem will return to the Remote mode when the connec-
tion is cleared, This means, that the message may be trans-
mitted several times.

A message may be referenced by its exact filename, or you
may use the global character ? in the filename. If you
enter a ? in the filename parameter, all the files that
match the name will be transmitted back when requested by
the other station,

If the paper tape reader is specified as input (RDR:), an
external start/stop signal controls the reader, The paper
tape input is automatically terminated when no characters
have been received from the reader for 5 seconds, After
the other station has cleared the connection, your Modem
reverts to the Standby mode.

The optional password is a sequence of up to eight charac-
ters that protects against unauthorised access to the mes-
sage which is in Remote mode, Any station that issues a
request for transmission by sending the +7?, must preceed
this sequence with the password. The password need not be
placed immediately before the +%7¢
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4,8,11, REM (REMOTE)

REM (REMOTE)

REM

Local Command ’ Loccal Command

Examples:

To leave Remcte mode, press the END Softkey on the

H1249 Keyboard Processor or press the BREAK key on

the front panel of the H1240 Radiotelex Modem.

Note:

1. The password is not the same password as used in
the PAS and STAT command, they are secret to the

Mcdem and you., This password has to be agreed be-
tween you and the other radio station operator.

In the first example we will allow any other stations
to call us and receive the message gonehome:
REM gonehome
The immediate response from the Modem will be:

Remote mode
In the next example we will allow a station to call us
and receive a paper-tape message, but only if we re-
ceive the password 82375390:
REM RDR: 82375390

The response from the Modem is:

Protected Remote mode
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Purpose:

Format:

Remarks:

Example:

Displays general Modem status.
sTaT  [/F]

This command is used to display the receive frequency
error,

The Modem uses a special, highly accurate algorithm to
calculate the frequency error, This algorithm takes
noise and interference into account. If the receive
signal/noise ratio is low, the Modem needs more time

to measure and calculate the frequency error, This also
means, that you should not change the receiving fre-
quency during tracking or at least you must have pati-
ence in reading new values for the frequency error after
a change in receiving frequency.

If you specify /F then you will get a continuous update
and display of the status until you press any key, For
example, the status might look like this:

Frq. err. is 0 Hz, S/N is
Frq. err, is =2 Hz, S/N is
Frq. err. is -4 Hz, S/N is
Frq. err, is =4 Hz, S/N is
Frq. err, is -6 Hz, S/N is

The Mcdem displays a line of data every time it has com-
piled enough data to calculate a new value for the fre-
quency error,

An S/N ratio is also displayed. This facility is not
fully developed, and the reading should be used with
caution, Values range from O through 15. They can be
used as a logarithmic figure for the S/N ratio,

To continucusly display the status of the Modem, enter
the command:

STAT /F
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4,8,13, TIME

TIME TIME
Communication Command Command
Purpose: Transmits the date and time.
Format: TIME
Remarks: The command sends the date and time determined by your

internal clock in the Modem.
The date and time is sent in the following form:

dd.mm.yy (hh:mm)

Examples: Tc send the date and time in front of the message named
telex-1, you may enter the command:

JJ33C TIME telex-1

The next example requires that you know that the command
DE will send your own Answerback, while the command WRU
will request the Answerback of the other station.

Sending a telex message will normally include, that you
start by exchanging Answerbacks, then you transmit the
time, and your message. Finally you again exchange
Answerbacks. If the message is stored in your text memory
as a file with the name message.001 you may group all
these activities on a single command line as follows:

JJ33C WRU DE TIME message.001 DE WRU
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SAILOR H1240 STATION TABLES

SECTION 5

STATION TABLES

5.1, INTRODUCTION

This section explains how tec use the Station tables stored in the Modem., These
tables provide abbreviated dialling with storage for up to 15 commonly used
Coast station call codes, that you can very easily recall to establish the re-
quired communication.,

Each abbreviated store can be used to:

- Store a Coast station call code together with a short-hand name for the sta-
tion,

- Store up to 7 different frequency channels (RX and TX) for the Coast station.,
These frequencies can also be used for automatic frequency control,

- Enable or disable the use of rephasing when communicating with the Coast sta-
tion.

- Limit the call commands that can be used to contact the Coast station,

- Control the procedure for automatic transmission of telex messages to the
Coast station,

On delivery, the Station tables are preprogrammed to 15 commonly used Coast sta-

tions. You may reprogramme any of the Station Table entries, so that they suit
your particular application.

5.2, DISPLAYING THE STATION TABLES
To display a summary of the Station tables, enter:
STN

The display will show all the programmed tables with call codes and the short-
hand names for the Coast statiomns.

TO GET MCRE DETAILS

If you want to get a more detailed view of a particular table entry, enter the
STN command together with one of the first 15 letter keys (letter A to 0).

As an example, to get a detailed view of entry H, enter:

STN H

The display will now show the call code and the short-hand name for the particu-
lar Coast station. Any programmed frequencies for station H will also be dis-
played.
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If 'you specify a character outside the range A to 0, the following is displayed:
Invalid group code
If you specify an empty entry, the following is displayed:

Group does not exist

5,3, CREATING YOUR OWN STATION TABLES

You may create your own entries in the Station tables. Any of the 15 available
entries may be reprogrammed to suit your particular requirements,

CLEARING A TABLE ENTRY

If you want to completely change an entry, you should first clear the previous
contents of the entry by using the CREATE command together with the selected let-
ter key (letter A to 0).

As an example, to clear entry L, enter:

CREATE L

IMPORTANT

e e o e i v o o L S R S S G S S Y S D (e e S ST L S D S 2 e R G R (S e S e o o S S SR ) SO G O O G o D Sy )

The first 5 entries in the Station tables are protected
against accidental erasure. If you want to programme

any of these first 5 entries, you must first enable pro-
gramming,

Use the following procedure:
In H1240: Remove jumper W8

When you have finished programming you should restore the original position of
jumpers and switches.

If you try to programme any of the first 5 entries while they are protected, you
will get the following response:

Cannot programme EEPROM

PROGRAMMING THE CALL CODES

Having cleared the table entry, you can programme the particulars of the Coast
station. To programme the call code and a short-hand name for the station, use
the STN command together with the selected letter key (letter A to 0), follo-
wed by the call code and the name of the station (maximum 8 letters can be in-
serted here).

5-2
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As an example, to programme Station entry E with the call code 0832 and the ab-
breviated name LYRA, enter:

STN E 0832 LYRA

PROGRAMMING THE FREQUENCIES

You may now programme the station frequencies. A maximum of 7 frequency channels
may be assigned to each table entry. To programme a frequency channel, use the
STN command together with the channel number (characters A1 to 07), followed by
the frequency specification,

The frequencies have to be specified either as the Maritime channel number, or
you can enter the frequencies directly in kHz.

As an example, to programme table entry B, channel 5 (channel number B5) with
the frequencies corresponding to Maritime channel no. 1247 used for Narrow-Band
Direct-Printing Telegraphy, enter:

STN B5 1241

To programme channel number E1 with receiver frequency 13091.5 kHz and transmitter
frequency 12511.5 kHz, enter:

STN E1 13091.5 12511.5

PROGRAMMING THE MODE

A mode word for each table entry describes special procedures for communication
with Coast stations.

The MODE command allows you to specify the detailed operation of the modem. In
summary, the mode word must be based on:

- The initial request for Answerback
- The use of Restart (Rephasing)

Any limitation in the permitted call commands

The land subscriber terminating sequence.

Please refer tc the MODE command description in this section for details about
the use and programming of the Station table mode words,
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5.3.1, CREATE COMMAND

CREATE

5-4

Purpcse:

Format:

Remarks:

Example:

CREATE

Command

Clears the complete contents of a Station table entry.

CREATE letterkey

You should use this command whenever you want to re-
programme a Station table entry with your own selec-
tion.

letterkey is any of the letters A to C used for abbrevia-
ted dialling.

The command clears the complete contents of the selec-
ted entry, i.e. clears the call code, the short-hand
name, and all the frequency channels,

The command also sets the mode word to disable the ini-
tial request for Answerback, enable the restart condi-
tion, enable all possible call commands to the Coast
station, and terminate the land subscriber connection on
the NNNN sequence.

In this example, Station table entry C is cleared:

CREATE C
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5.3,2, MODE COMMAND

MODE

Command

Purpose:

Format:

Remarks:

MODE

Command

Sets the mode of operation for communication with Coast
stations.

MODE letterkey

or

MODE letterkey (W] [R] [c] [Jtern/]

letterkey is any of the letters A to O used for abbre-
viated dialling (station tables A to 0).

The MODE command has two format options:

Use this option to view the current setting of the mode
word for a particular table entry. For example:

MODE F
may produce a display that look like this:
W,R,C, /KKKK/

where the initial request for Answerback is enabled, the
restart condition is enabled, ocnly the CALL command is al-
lowed, and the land subscriber terminating sequence is KKKK,

Option 2:

You can use this option to change the setting of the modem
word for the selected table entry. As an example:

MODE F W, R, C, /yysys/

sets the mode word of entry F to enable the initial request
for Answerback, enable the restart condition, enable only
the CALL command to the Coast station, and terminate the
land subscriber connection on the ,,,,, sequence.

Whenever you want to set a mode parameter, you must supply

the parameter in the MODE command. If you want to reset the
parameter, simply leave out the parameter in the list,
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5.3.,2, MODE COMMAND

MODE MOD E

Command Command

The pcssible parameters are (reset conditions are shown
inn brackets):

W, Initial request for Answerback
(No initial request for Answerback)

R, Enable Restart
y 4 (Disable Restart)

,Cy Enable only the CALL command

. (Enable all possible call commands, i.e. ARQ,
CALL, FEC, CW, and DIRC)

/nnnnn/  Sequence used to terminate the connection with
land subscribers, max, 5 characters.

5-6
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5.3,3, STN (STATION) COMMAND
STN (STATTION) STN

Command

——— - o —— —— " — T - - —

Purpose:

Format:

Remarks:

Command

Produces a status display of the abbreviated dialling
store and sets the call codes and frequencies of the
individual entries in the dialling store,
STN
or
STN 1letterkey
or
STN letterkey callcode  [namg]
or
STN channelno frequency
letterkey is any of the letters A to O used for
abbreviated dialling.
callcode is any valid selective call code.
name is the stations short-hand name,

The STN'.command has four format options:

Option 1:

This option will produce an overall view of the abbrevia-
ted store:

STN

The display will show all the programmed tables with call
codes and short-hand names for the stations in the abbrevia-
ted store.
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5.3.3, STN (STATION) COMMAND
STN (STATTION) STN

Command Command

Option 2:

Use this option to get more detailed information about
a particular station in the abbreviated store. As an
example, the command:

STN B

will produce a display of the call code, and the short-
hand name for stations B. Any programmed frequencies
for station B will also be displayed.

This option is used to programme call codes and short-
hand names for the individual entries in the abbrevia-
ted store. As an example, to programme entry N with
the call code 2550 and the short-hand name rogaland,
enter:

STN N 2550 rogaland

The short-hand name must be limited to a maximum of 8
characters.

5-8
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SECTION 6

FREQUENCY SCANNING
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SECTION b

FREQUENCY SCANNING

6.1, INTRODUCTION

This chapter describes how you can automatically control your radio equipment
through frequency selection and =-scanning.

The use of frequency control requires that your radio receiver and -transmitter
can be fully remote controlled by the T-BUS control system supplied with your Ra-
diotelex modem,

Frequency scanning can be used for automatic watchkeeping. Based on your selec-
tion, the modem continuously scans through a number of frequencies. Scanning
stops when an incoming call is detected; the transmitter is tuned to the corre-
sponding transmitting frequency, the communication link is established, and the
traffic i1s automatically exchanged. The scanning continues once the connection
has again been terminated.

Scanning can also be used when you want to place a call to a specific Coast sta-
tion. The modem stops scanning when a Free signal is received from the selected
station (the scanning sequence may include many different stations), the commu-
nication link is automatically established, and the traffic transmitted to the
selected station. '

Scanning a single channel is useful whenever you want to place a call on a speci-
fic frequency. This gives you full keyboard or -computer control of the radio
equipment.

Please refer to the T-BUS Reference Manual for technical information if you want
to design your own interface to the radio equipment,

6.2, SCAN TABLES

Scanning of radio channels gives the modem a number of sophisticated features that
include automatic receiver watchkeeping for incoming calls and optimum frequency
selection for outgoing calls.

The basis for frequency scanning is the scanning table which controls the number
and selection of frequencies to be scanned. The scanning table must be determined
by you, based on:

- The Coast stations used

-~ The frequency channels cn which you want to keep watch

- The maximum number of frequencies you want to scan
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The scanning table can include a maximum of 21 frequencies, selected among the
channels in the Station tables. Since there may be up to 15 Station table en-
tries, each with up to 7 frequency channels, there may exist 105 frequencies to
select from.

Whenever the Radiotelex modem is in the Standby mcde, it automatically scans the
frequencies in the scanning table. Having selected a new frequency in the table,
the mcdem waits a few seconds, known as the Dwell time, to check for any Free
signals or incoming calls, After the dwell time has expired, the modem selects
the next frequency in the scanning table. When the table end is reached, the
scanning starts all over,

The command:
SCAN

displays the current scanning table, If you are not using Remote contrel, and try
the SCAN command, the following error message is displayed:

Remote control not used

THE DEFAULT SCANNING TABLE

When you first switch on power, the modem automatically loads a preprogrammed
scanning table, known as the default scanning table, This ensures, that scanning
will start, even after power failures. You can reprogramme the default scanning
table to suit your particular application,

If you at any time want to reload the default table, use the command:

SCAN X

BUILDING YOUR OWN SCANNING TABLE

To build a scanning table, you first have to select the channel numbers you

want to put in the table, Let's assume this has been done, and that you have
selected all channels in Station table A, channel B3, channel C1 to C3, and fi-
nally all channels in table N, To bulld a scanning table consisting of these chan-
nels, enter the following command:

SCAN A C1 C2 C3 N

Suppose that you want to delete channel A4 from the scanning sequence. Use the
command :

DELETE A&
If you want to add channel D5, enter:

ADD D5

6-2
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Now you have created a scanning table that works fine, Let's suppose that you
want to store this table, so that it is automatically reloaded whenever you apply
power to the modem. The command:

STORE

reprogrammes the default scanning table to contain your present selection of
scanning frequencies.

You can now set the dwell time, i.e. the time your modem waits on each channel be-
fore it selects the next frequency in the scanning sequence. To set the dwell time
to 4 seconds, enter:

DWELL &
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6.2,1,

ADD

ADD COMMAND

Command

Purpcse:

Format:

Remarks:

Example:

Adds frequency channels to the existing scanning table.
ADD channelno  {channelno o)

The command will always have the effect that scanning is
started.

If channelno is specified as any of the letters A to C
used for abbreviated dialling then all channels in the
specified station entry are added to the present scanning
sequence,

If you use X as a channelno parameter, then the default
scanning table is added to the present scanning sequence,

If channelno is specified as a single channel number,
e.g. C3, then only that channel is added to the present
scanning sequence,

You may enter several channelno parameters together
with a single ADD command. An error message is displayed
if the scanning table becomes full before all the speci-
fied channels have been added to the scanning sequence.

To add all frequency channels of station table A, the
single channel D4, and all channels from the default scan-
ning table, enter:

ADD A D& X

TYNANVIW® 434-NOT Lv43d0 "SAS X341



TELEX SYS. OPERATION-REF .MANUAL

6.2.2, DELETE COMMAND

DELETE

Command

e o e G e oy e e e e G e e S G S

Purpose:

Format:

Remarks:

Example:

DELETE

o o o o o e s s P S S T G o B 3 D e D P S S D G A S D Ay W S S S G e S e P S S0 e S P G o G S W R R SR SRS S S

Deletes frequency channels from the existing scanning
table,

DELETE channelno Eﬁ@nnelno...J

If channelno is specified as any of the letters A to O
used for abbreviated dialling then all channels in the
specified station table entry are removed from the pre-
sent scanning sequence.

If channelno is specified as a single channel number, e.g.
BT7, then only that channel is deleted from the present scan-
ning sequence,

You may enter several channelnc parameters together with
a single DELETE command. An error is displayed if the
scanning table becomes empty. An automatic reload of the
default scanning sequence will then be performed by the
modem,

Toc delete all frequency channels of station table A, the
single channel D4, and all channels from station table C,
enter:

DELETE A D4 C



6.2!3'

DWELL

DWELL COMMAND

Command

O G e e S o G T ) G S o W S S S S ) g S S s D) Sy G e e G SO S S W S5l R S R G S S W W e S W S S ) S ) G S0 € S S G Ch Sy R S NG S D S S S e D D S W S
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Purpose:

Format:

Remarks:

Example:

DWELL

Command

Sets the dwell time of the scanning. The dwell time is
the number of seconds the modem stays on each frequen=-
cy channel during scanning.

DWELL
or

DWELL dwelltime
Using the command without parameters will display the

current value of the dwell time.

The dwell time can be set to any value between 2 and
16 seconds.

For normal use, a value of 4 seconds is recommended.

To set the dwell time to 4 seconds, enter:

DWELL &
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6.2.4,  SCAN COMMAND

S CAN ‘ S CAN
Command Command
Purpose: Builds a complete scanning table.
Format: SCAN
or

SCAN channelno [bhannelno.“]

Remarks: Using the command without parameters will display the
current scanning table,

If one or more parameters are supplied, then scanning
is automatically started.

If channelno is specified as any of the letters A to O
used for abbreviated dialling then all channels in the
specified station table entry are used in the scanning
sequence,

If you use ¥ as a channelnc parameter, then the default
scanning table is used to build the scanning sequence.

The R parameter can be used to include the present scan-
ning table when building the new scanning sequence. When
using this parameter alone with the SCAN command, the
only effect will be to start scanning.

If channelno is specified as a single channel number,
e.g. C3, then only that channel is used in the scanning
sequence.

You may enter several channelno parameters together with
a single SCAN command. An error message is displayed if
the scanning table becomes full before all the specified
channels have been used to build the scanning sequence.

Example: To build a scanning table including all frequency chan-
nels of station table A, the single channels B1 and B2,
and all channels from the default scanning table, enter:

SCAN A Bl B2 X

To view the current scanning table, use the command:

SCAN
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SELECT COMMAND

SELECT

Command

SELECT

Command

Purpose:

Format:

Remarks:

Example:

Stops scanning when Free signals are received.
SeLECT [oN | OFE)

If you want to stop scanning whenever the modem receives
Free signals, use the SELECT command. The modem will au-
tomatically continue the frequency scanning if and when
the Free signal again disappears.

If you are scanning frequencies from a single station
this facility may be useful, because it will normally lead
to faster response when you are called.

The SELECT facility is not recommended if you are keeping
watch on several different stations. If you have stopped

scanning on a Free signal from a station then it will be
impossible for other stations to contact you.

To stop scanning when receiving a Free signal, use the
command :

SELECT

If you want to switch this facility off again, enter:

SELECT OFF

“SAS X313l
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6.2.6, STOP COMMAND

STOCP STOP
Command } Command
Purpose: Stops scanning
Format: STCP
Remarks: The scanning stops on the present scan frequency when

you use this command.
To start scanning again, you can either use the SCAN
command with an R parameter, or you may use the ADD com-
mand without parameters,

Example: To stop scanning, enter:
STOP
Tc start scanning again, use one of the following commands:

SCAN R

or

ADD
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STORE

Comma

STORE COMMAND

n d

STCRE

Command

6-10

Purpose:

Format:

Remarks:

Example:

Stores the present scanning sequence into the default
scanning table,

STORE

The default scanning table is programmed in EEPROM
memecry, which means that the information is never lost,
even during prolonged power failures.

When power is applied to your modem, the contents of the
scanning sequence is automatically examined by the sy-
stem, If the modem is equipped with built-in battery
back-up, then the scanning sequence may still be intact.
In this case the scanning sequence that existed prior

tc the power failure will be used. However, if the in-
formation about the scanning has been destroyed, the mo-
dem will automatically reload the default scanning table
into the scanning sequence.

Storing the present scanning sequence into the default
scanning table ensures that your favourite scanning is
automatically reloaded when power is applied to your
modem,

To store the present scanning sequence into the non-
volatile default scanning table, enter the command:

STORE

IYANYIW® 434-NOT1V¥3d0 “SAS X313l



TELEX SYS. OPERATION-REF .MANUAL

SECTION 7

ADVANCED FEATURES

/.1, INTRODUCTION 4o s o s ot soonnnotsossoosotossosonsnnns
/.2, AUTOMATIC OPERATION USING COMMAND FILES sesvsnvenns
THE AUTOST.COM FILE v swossnvnooonnosnotonosoasonns
CREATING A COMMAND FILE WITH REPLACEABLE PARAM ...,
EXECUTING A COMMAND FILE WITH REPLACEABLE PARAM ..
COMMAND FILE EXAMPLES s vsosoovvononnosonsnraoonsss
USING NON=STANDARD CALL CODES ssvssnvsnssnsrsonsnns
TRANSMITTER CONTROL s s s o0 sovouvtnoonooonottssatnssn
. CRYPTO OPERATION 4o s svsuosonosonvsosonosnononsosnns
1, BUSY COMMAND 4 sosvssssnsnvonnsresocosoronsosssonnna
2, DE (HERE=I1S) COMMAND & s vsvsonoosnsnooosnstnooonnons
3, FIND (STRING) COMMAND s o1 sossvsnonoonsooooonsonnns
U,  OVER COMMAND 44 sosovnssnsosnssonosoronoonsonsoonsns
5
b
/

SOOS SN SNUOSY NY SN SNY NY NY
Ul U UTUTUTUTUTUT W

8 SEND COMMAND B9 0 @ 0 5 0 0 B B O OO B G OB QB BB 0O BB O P OO G B DO OB OEEE
) WAIT COMMAND 90000 €0 0P @O &0 0 QOO0 0B 00060 R00EDQE BB 06 B S
] WRU (WHO-ARE-—YOU) B 09 0 B B O OC OB O OO OGO QO D00 B0 B O EROE 6 0E

I D L R DL P P e
NN

= = = O 00 N O) Ul I = W N

N = O

N B e e e B e e B B e i M B






TELEX SYS. OPERATION-REF .MANUAL

SAILOR H1240 ADVANCED FEATURES

SECTION 7

ADVANCED FEATURES

/.1, INTRODUCTION

This chapter explains how to use the advanced modem commands. You can use advan-
ced command to:

Execute commands contained in a file

Operate with non-standard call codes

Control cperation of the transmitter

Operate the modem together with Crypto equipment

/7.2, AUTOMATIC OPERATION USING COMMAND FILES

It is sometimes useful or necessary to execute a sequence of commands, If you
frequently use such a sequence of commands, it would be convenient to group
these commands, give them a common name, and execute the complete sequence with
a single command, Jjust like you use the existing system commands,

Command files are files consisting of valid system commands to be executed in
sequence. Whenever you enter the command filename, the complete sequence of com-
mands in the file is executed.

You can pass parameters to the command file when the file executes, Therefore,
the file can do similar work with different data during each execution.

You create a command file by using the Editor.
NOTES:
1, Only the filename must be entered to run the command file.
2. The commands in the file named filename,COM are executed.

3. You can stop command processing at any time by pressing any key
on your Kkeyboard.

4, The last command in a command file may be the name of another

command file, This allows you to invoke one command file from another

when the first is finished.
5. There are 5 subcommands that can be used to control command pro-

cessing: DE, FIND, OVER, WAIT, and WRU. They are explained in the
following pages.

/-1



ADVANCED FEATURES SAILOR H1240

6. If you want to supply text in a command file, you must put slashes
(/) around the text string, e.g. /this is a string/. The slashes
indicate that the text supplied in the command must be transmitted
directly.

7. Most commands may be grouped together on the same line. However, the

commands ARQ, CALL, FEC, FIND, WAIT, EOT, and /..../ must appear as
the last command on a line. '

8. Command files can only be started while you are in Local mode.

9. You may not use filenames that are already used as standard mocdem
commands, e.g. DIR or CALL.

THE AUTOST.COM FILE

The AUTOST.COM file is a special command file. Every time you start the modem or
return to the Local mode after a connection has been terminated, the modem sear-
ches the text memory for a file named AUTOST.COM. If this file is present, the
modem automatically executes the commands in the file whenever it returns to the
Local mode.

CREATING A COMMAND FILE WITH REPLACEABLE PARAMETERS

Within a command file you may include dummy parameters that can be replaced by
values supplied when the command file executes. For example, the command file
CONNECT.COM may contain the following commands:

ARQ =1
WRU DE
=2
BE WRU
EOT

The dummy parameters =1 and =2 are replaced sequentially by the parameters you
supply when you execute the file.

EXECUTING A COMMAND FILE WITH REPLACEABLE PARAMETERS

To execute the CONNECT.COM file and pass parameters, enter the command filename
fellowed by the parameters you want sequentially substituted for =1, =2, etc.

For example, you can enter:
CONNECT 0832 telex

0832 is substituted for =1, and telex for =2.
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The result is the same as if you entered each of the commands in the command
file with their parameters, as follows:

ARQ 0832
WRU DE
telex

DE WRU
EOT

The file calls the station with call code 0832, exchanges Answerbacks, sends the
message named telex, exchanges Answerbacks again, and finally terminates the ra-
dio connection.,

COMMAND FILE EXAMPLES
The first example is a command file that transmits a message in FEC (Broadcast):

FEC
DE TIME
=1
DE EOT

Let's assume you have given the command file the name NEWS,COM. If you want to
send a message, named weather, you may simply enter:

NEWS weather
and the command sequence is automatically executed.

The second example is a command file named REPCLOCK,COM that repetitively dis-
plays the date and time:

TIME
REPCLOCK

Observe, that the last command in the file is the name of the file itself. There-
fore the command file will continue execution until you terminate it by pressing a
key on your keyboard. To start the command file, enter:

REPCLOCK

The third example implements the command sequence used when calling the Nordic
MARITEX system. The command file is preprogrammed in the modem with the command
name AUTOTX., The complete command file is:

CALL =1
WRU

FIND GA+7%
/=2]

FIND MSCG+?
=3

/NNNN/
FIND GA+?
EOT

Observe, that the second parameter you supply is transmitted directly as a text

string. It is the command text used by tre Coast station computer to select your
required service.

/-3



ADVANCED FEATURES SAILOR H1240

As an example, to execute the AUTOTX command, you can enter:
AUTCTX A TLX12345+ message

where A is substituted for =1, TLX12345+ is substituted for =2, and message is
substituted for =3.

/.3, USING NON-STANDARD CALL CODES

The H1240 Radiotelex Modem can operate with the following types of call codes:

1. 4-digit call codes, e.g. 1234

2, 5-digit call codes, e.g. 12345

3. 4 or 5 alphanumeric characters, e.g. ABCD2
Each alphanumeric character is converted internally in the Radiotelex
Modem to its ASCII equivalent. Then the 4 most significant bits are
zero'ed, and the numeric value of the remaining bits are used as di-
gits in the call code. As an example, the call code AXMD2 will be
converted to the call code 18342,

4, 4-letter direct call code, e.g. +0UQV
Observe the + in the last option, its use is mandatory. The four let-
ters are used directly as the call code, e.g. a call code of +ABCD

will in an ARQ call be transmitted in the two blocks as:

A RQ B C D RQ

/.4, TRANSMITTER CONTROL

The transmitter control commands allow you to select special types of operation.

The BUSY command is used to enable/disable transmission of a busy signal (succes-
sive Mark- and Space-tones, each during 500 ms). During busy signal transmission

the modem is insensitive to incoming calls.

To start the busy signal, enter:

BUSY

The busy signal is automatically switched off whenever you start a call, or return
to the Standby condition.

For service purposes you can control the transmitter High-tension. The SEND com-
mand is used to activate the modem's High-tension output.

/-4
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/.5, CRYPTO OPERATION

Your radiotelex modem can operate together with external crypto equipment,

If the Crypto input is activated, the modem enters crypto mode. This implies, that
the modem, when in the information receiving state, is insensitive to the recep-
tion of Figs.D (Who-are-you) and Figs.+?, so that the modem will not transmit

back its Answerback or change traffic direction. When operating in this mode, you
may exchange any type of enchiphered information. In this mode only the informa-
tion receiving station can change the direction of traffic.

If your crypto equipment is using the more standard 5-letter groups, then you
do nct need to go into crypto mode. The modem will in the normal mode transfer
5-letter groups without any problems.

NOTES:

1. The modem can recognize certain types of crypto equipment and pro-

vide a number of "smart" features., Please consult the factory for
any details regarding this operation.
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7.5.1,  BUSY COMMAND

BUSY BUSY
Command Command
Purpose: Transmits busy signals.
Format:  BUsY [ON | OFF)
Remarks: The command is used to enable/disable transmission of

busy signals in the form of successive Mark- and Space
tones, each during 500 ms.

During busy signal generation the modem is insensitive to
incoming calls.,

The busy signal is automatically switched off whenever

you start a call, or return to the Standby condition.
Examples: To enable the transmission of busy signals, enter:

BUSY

To stop busy signalling again, use the command:

BUSY OFF

“SAS X313l
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7.5.2, DE (HERE-IS) COMMAND

DE (HERE ~1TI3S8)

Command

e e s e e e e e O e W ey D o ) GO e S

Purpose:

Format:

Remarks:

Example:

DE(HERE~TIS)

Command

= o o B e e e e Lk L LT pp—

Transmits your own identity (Answerback).

DE

When using the DE command, your modem sends your Answer-
back. The effect is the same as pressing the Here-is-key.

A command file that makes a call and then exchanges Answer-
backs may look like this:

ARG =1
WRU DE

Having established the connection, the modem first requests

the other stations Answerback, then your own identity is
transmitted.
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/7.5.3,

FIND

FIND (STRING) COMMAND

(STRING) FINDI(STRTING)

Ccecmmand

o s o D s Oy i e e e ) ) SR S S (Y D G D D e ) G S R S D Y P S G G55 P o O D G G W (R G K S S S WD O D D UKD G G GRS G D S RN ) (5 D S 08 G G0 G 0 G e e e S

/-8

Purpose:

Format:

Remarks:

Example:

Searches for text in the received data.
FIND string [string ...]

The command is used to search for text in the received
data. If several text strings are grouped together, like:

FIND text1 text?2 text3 text4 ...

then the command first waits for text1, then text2, then
text3 etc,

Consider the Coast station at Gothenburg, Sweden. The station
has an Answerback that contains the sequence maritex s, A call
to the ccast station is followed by an automatic exchange of
Aniswerbacks, after which the station sends a GA+? sequence., To
search for the Answerback and then the GA+?, use the FIND
sequence:

FIND maritex s ga+?

“SAS X313l
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7.5.,4, OVER COMMAND

OVER

Command

Purpose:

Format:

Remarks:

Example:

OVER

Command

e e e s o e S e S S S T P S B I D e Gy o S e . o R 50 G T S S D R Sy S e Sy G S S D 0 G R W Y 500 e e e D e

Forces the modem into information sending.
OVER

This command is used whenever you want to be assured that
you have the direction of traffic.

If you want to wait for the string secret and then force
an over command, insert the following two lines in a com-
mand file:

FIND secret
OVER
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/.5,5, SEND COMMAND

SEND SEND
Command Command
Purpose: Forces control of the transmitter High-tensicn.

Format: senp  [on | OFF)
Remarks: For service purposes you can control the transmitter

High-tension from your keyboard. Once activated, the

transmitter will be operative until you again switch

the transmitter off from your keybcard.

The transmitter High-tension will always be activated

when you make a call or receive an incoming ARQ call,
Example: To set the transmitter High-tension, enter:

SEND

Tc switch the High-tension off again, enter:

SEND OFF

/-10
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7.5,6, WAIT COMMAND

WAIT WAIT
Command . Command
Purpose: Waits for incoming calls.
Format: WAIT
Remarks: The WAIT command is used in the Standby condition,

When used in a command file, the modem waits for an
incoming call before the command file execution pro-
ceeds to the next command.

Example: If your modem is operated unmanned and you want to be
sure that you always get the Answerback of any station
calling you, you can create a command file with the name
AUTOST.COM and the following contents:

WAIT

OVER
WRU
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7.5.7, WRU (WHO-ARE-YOU) COMMAND

WRU (WHO~ARE-YOU) WRU
Command Command
Purpose: Requests the Answerback of the other station.
Format: WRU
Remarks: The command will request the other stations identity by

transmitting the Whe=-are-you sequence and want for the
Answerback before the command file execution proceeds
to the next command.

Example: A command file that makes a call and then exchanges An-
swerbacks may look like this:

ARQ =1
WRU DE

Having established the connection, the modem first re-

guests the other stations Answerback, then your own iden-
tity is transmitted.

/-12
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SATLOR H1240 SYSTEM
GENERATION

SECTION 8

SYSTEM GENERATION

8,1, INTRODUCTION

The H1240 Radiotelex Modem is flexible and of a general nature, so you can con-
figure your particular needs into a system tailored to your exact requirements.
This is done by the System Generation procedure. This procedure should be used
during installation, when the modem must be adapted to the radio station, and

the identity of the station, i.e. answerback codes are selected. The system gene-
ration procedure can be repeated at any later time whenever you want to change
particulars of the system.

PROCEDURE :
(1) H1240 Radiotelex Modem: Remove jumper from W8 and insert jumper in W19-7.
(2) The modem should now display a message which looks like this:
TT-1585 Vers 2.1.
Software configuration(s)
50 Baud operation
Select an option
- MODEM control
- RX/TX interfaces
~ SELCALL and WRU codes
EQUIPMENT interfaces
- MEMORY formats

- TESTING system performance
- PRINTER 10gging

NO Ll W N
|

Enter the action desired ? _

This heading tells you the software version number (2,1), and any special soft-
ware options in the modem.

(3) Press the digit corresponding to the function you request. The modem will
respond with a number of questions. Select answers to the questions as they
are displayed on the screen. If you want to skip a question, just press
(RETURN) .

(4) When the system generation procedure is complete, use the following proce-
dure:

H1240 Radiotelex Modem: Remove jumper from W19-7 and insert jumper in W8.

3,2, MODEM CONTROL

Select the Modem Control by pressing (1). The following message will be displayed
(factory selected options):
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FEC and CW transmit allowed = ON
FEC diversity = 2 periods

Max. FEC error rate (%) = 30

Max., errors in ARQ-block (0,1,2) = O
Max, Autotelex call series = 2
Restart = ON

Finite start/restart = ON

Standby on single Alpha-block = ON

Change any settings (Y/N)?g

Press (Y) if you want to change any of the default settings. The system will now
step through all the settings and prompt for your answer. If you want to leave a
setting unchanged, simply press (RETURN) in response to that particular question.

The following is a description of each of the settings. The questions are formu-
lated so that the normal response to (Y/N) questions is (Y):

FEC and CW transmit allowed

FEC diversity

Enables transmission of unconditional ARQ, FEC and CW calls.

Separation between direct and repeated character in FEC. Must
be the same at both stations. Standard (CCIR Rec. 476-=3) is
2 periods. Can be selected in the range 1 through 30.

Max, FEC error rate (%)

The maximum accepted error rate (in percent) measured as the
number of error characters printed. Can be selected in the
range 1 to 100,

Max, errors in ARQ-block (0,1,2)

If an ARQ-block is mutilated, the block is not accepted, and a
request for repetition is sent back. However, if the number of
error-characters in the received block is less than the value
selected in the parameter above, the correct characters in the
block are memorized and compared with the next, repeated 3-cha-
racter block to increase transmission efficiency. A value of

0 means that no error characters are accepted in the block, a
value of 2 means that every correct character is memorized.

Max. Autotelex call series

The use of Autotelex command for automatic transmission of telex
messages, includes automatic retries if the connection is un-
successful, The retries are grouped into call series, separated
by minimum 15 minutes. Each call series includes 3 retries. The
maximum number of call series can be selected by this parameter.

TYNNVIW® 434-NOT1VYH3d0 °SAS X313l
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Restart

Enables the Restart (Rephasing) function, The value of this
parameter is overrided by the mode word used in the station
tables for abbreviated dialling.

Finite start/restart

Revert to the Standby condition if an ARQ call or a Restart con-
dition remains unsuccessful for more than 58 seconds (ARQ) or

64 cycles of 450 ms (Restart). If disabled, the call will con-
tinue indefinitely until stopped manually by the operator.

Standby on single Alpha-block

Revert to the Standby condition after reception of a single
Alpha-block, If disabled, the effect of receiving a single
Alpha-block is to send a (break) character (2 sec. space) on the
local connection (Baudot alphabet only).

8,3, RX/TX INTERFACES

Select the RX/TX interface by pressing (2). The following message will be displayed
(factory selected options):

RXI1-mark = 1615 Hz
RX1-space = 1785 Hz
TX1l-mark = 1615 Hz
TX1=-space = 1785 Hz
Receiver Post-Mute =3 x 1,25 ms
Transmitter Pre-key = 0 x 1.25 ms
Transmitter Post-key = O x 1.25 ms
Slave delay 3 x 1.25 ms

Change any settings (Y/N)?_
Press (Y) if you want to change any of the default settings. The system will now
step through all the settings and prompt for your answer. If you want to leave a
setting unchanged, simple press (RETURN) in response to that particular question.
The following is a description of each of the settings. The questions are formu-
lated so that the normal response to (Y/N) questions is (Y):

RX1-mark

Receive Mark frequency in Hz. Range 1000 to 3000.

RXI1=-space

Receive Space frequency in Hz, Range 1000 to 3000,
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TX1-mark

Transmit Mark frequency in Hz., Range 1000 to 3000.

TX1-space

Transmit Space frequency in Hz. Range 1000 to 3000.

Receiver Post-Mute

Select the number of 1.25 ms time ticks the receiver is muted
after release of the transmitter TT signal. Range O to 80
(0O to 100 ms).

Transmitter Pre-key

Select the number of time ticks the transmitter key signal must
be present before the transmission of tone signals starts. Range
0 to 48 (O to 60 ms).

Transmitter Post-key

Select the number of time ticks the transmitter key signal must
be present after the transmission of tone signals stops. Range
0 to 80 (0 to 100 ms).

Slave delay

ARQ slave delay, i.e. the time between the reception of signals,
and the transmission of the response. The ARQ has a fixed delay
of approx, 7 ms which has to be added to the setting. Also the
receiver and transmitter increase the slave delay with approx.

5 ms.

3.4, SELCALL AND WRU CODES

Select the Selcall and WRU codes by pressing (3). The following message will be
displayed (factory selected options):

ARQ/FEC selcall number = 0000C
GroupFEC selcall number = 11111
Internal Answerback = ON

Answerback =
12345 abcdefg x
7E-OD-0A-31-32-33-34-35-7F-20~61-62~63-64~65-66~67-20~78~7F

Change any settings (Y/N)?_

8-4
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Press (Y) if you want to change any of the default settings. The system will now
step through all the settings and prompt for your answer. If you want to leave a
setting unchanged, simply press (RETURN) in response to that particular question.

The following is a description of each of the settings. The questions are formu-

lated so that the normal response to (Y/N) questions is (Y):

ARQ/FEC selcall number
4- or 5-digit selective call number for the station. Used to
call the station selectively on ARQ and FEC.

GroupFEC selcall number
4= or 5-digit selective FEC group number for the station. Used
to call a group of stations at the same time.

Internal Answerback
Select internally or externally used answerback. If an external
answerback is used, the modem will accept 10 seconds delay in
the answerback code, otherwise it will return control to the
other station.

Answerback

The answerback is first displayed as it appears on print.

7E=OD=0OA ...

The internal codes for the characters in the answerback are
displayed (ASCII-Hex).

When changing the answerback, the contents of the first location
in the answerback code is displayed, followed by a dash (-). The
character is displayed in hexadecimal ASCII formate. Refer to
section 9.7. for explanation of the codes.

To modify the contents of the location displayed, type in the

code for the new character, followed by a space or a (RETURN) .
If you do not wish to modify the location, type only the space
or the (RETURN).

If a space was typed, the next location in the answerback will

be displayed as in the previous step. If a (RETURN) was typed,
the command-will be terminated.
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8.5, EQUIPMENT INTERFACES

Select the Equipment Interfaces by pressing (4). The following message will be
displayed (factory selected options):

Echo = ON
Auto~linefeed = ON
Operator interface:
Console = T+T:
Printer LPT:
Reader TTY :
Puncher = MEM:
Remote control = OFF
Remote/printer port mode = 2400,0,8,1
Buffered printing = ON

]

]

Change any settings (Y/N)?_
Press (Y) if you want to change any of the default settings. The system will now step
through all the settings and prompt for your answer. If you want to leave a setting
unchanged, simply press (RETURN) in response to that particular question.
The following is a description of each of the settings. The questions are formula-

ted so that the normal response to (Y/N) questions is (Y):

Echo.

Echo all typed characters back to the console.

Auto-linefeed

Every time a (RETURN) character is received from the console,

a (RETURN) character followed by a line-feed character is echoed
back to the console. This is normally not used on teleprinters
(set to OFF).

Operator interface sets the mode of operation for equipment connected to the H1240
Radiotelex Modem.,

Console
The selection is:
TTY:, CRT:, or T+T:
where:
TTY: is a standard teleprinter
CRT: is a standard video terminal
T+T: is the H1249 keyboard
Printer

The selection is:
TTY:, or LPT:
where:

TTY: is a standard teleprinter
LPT: is a separate hard-copy printer

TWNNYW® 434-NOTLYY3d0 “SAS X313l
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Reader

Puncher

Remote control

SYSTEM
GENERATION

The selection is:
TTY:, or UR1:
where:

TTY: is a standard reader
UR1: is reserved for future use

The selection is:

TTY:, MEM:, or UP1:

where:

TTY: is a standard puncher

MEM: is a memory punch (SAVE)
UP1: is reserved for future use

Remote control of receiver and transmitter frequencies, using
the T-BUS, Observe that if remote control is used, the hard-
copy printer must also use T-BUS control,

Remote/printer port mode

Buffered printing

The format is:
baud,parity,databits,stopbits
where:

baud 110, 150, 300, 600, 1200
2400, 4800, or 9600

parity N(none), O(odd),
or E(even)

databits 7, -or 8

stopbits 1, or 2 J

Enables buffered printing. When using buffered printing, all
data to the printer are queued temporarily in the text memory
(if there is space for it), and are then automatically sent out
to the printer at the speed of the printer. The advantage of
using buffered printing is that you do not have to wait for the
slow printer, but can proceed with other tasks on the modem
while it is printing.
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8,6, MEMORY FORMATS

Select the Memory Formats by pressing (3). The following message will be dis-
played:

8 Kbytes scratch memory
256 Kbytes textmemory

Enter buffer size (char):_
The memory size may vary; on older equipment it may also be 16 kbyte

You must now enter the size of the transmit output buffer. This output buffer is
used as temporary store for the transmit characters during keybcard entry, and

during paper-tape transmission. To ensure that the buffer is not filled completely

during repetition conditions when paper-tape is transmitted, you should select a
buffer size that can hold a complete telex, e.g. 5000 characters.

The minimum size is 80 characters. The maximum size is approximately 64,000 cha-
racters, depending on the version of the software in your modemn.

The remaining text memory can be used to create and store telex messages using the

text editor.
Depending on your selection of size for the transmit buffer a message will be
displayed, looking like this: :
3522 lines in text memory
80 char's in transmit buffer

Secret messages: (Y/N)?

If secret messages are enabled, the modem can receive and store messages (by re-
ceiving QQQQ) that can only be accessed by an operator that knows the internally
stored password. If you enable the use of secret messages the modem will request
you to enter a password by displaying:

Enter password:_
A maximum of eight characters may be entered as the password. This password may

be changed at any later time by using the PAS command, but only if the "old"
password is known.

Concerning 5-Letter groups and Enter combiner key: See Cipher Operation H1240

8.7, ANSWERBACK CHARACTER SET

The character codes used when entering the answerback sequence are based on the
ASCII code and CCITT Rec., F.130,

Each character is representended by a 2-digit/letter code as follows:

DIGITS :
. Char ASCIT Char ASCII
0] - 30 5 - 35
1 - 31 6 - 36
2 - 32 7 - 37
3 - 33 8 - 38
L oo- 34 9 - 39

3-8
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LETTERS

Char ASCII Char ASCII
A - 61 P - 70
B - 62 Q - 71
C - 63 R - 72
D - 64 S - 3
E - 65 T - T4
F - 66 U - 5
G - 67 v - 76
H - 68 W - 7
I - 69 X - 78
J - 6A Y - 79
K - 6B Z - TA
L - 6C
M - 6D
N - 6E
0 - oF

SPECIAL CHARACTERS

Char ASCII

Carriage return - 0D

Line-feed - OA

Figure-shift - TE

Letter-shift - TF

Space - 20

The series of 20 combinations in International Telegraph Alphabet No., 2 compri-
sing the answerback code shall be allocated as follows:

- Figure-shift, or (if permanently fitted) Letter-shift

- Carriage return

- Line=-feed

- The station's number; or (if Letter-shift is fitted in the first position)
Figure-shift, followed by the station's number,

- Letter-shift

- Space, which should however be omitted if both the station's number consists
of 8 digits and a letter-shift is fitted in the first position,

- The station's (abbreviated) name
- Space

- If necessary, a Letter-shift or Letter-shifts to bring the total number of
combinations in the answerback code up to twenty

- The letter (X).
- Letter-shift

8-9
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INTRODUCTION

The following messages are either error messages indicating that you have ente-
red invalid commands, cr other messages displayed by the modem.

MESSAGES
The following messages are in alphabetical order:

All files (Y/N)?

This message appears if you use the CLR command. If you do want to erase all
files in the text memory, press Y. Otherwise press any other key

ARQ call
The modem transmits an outgoing ARQ call.
Autotelex terminated
The Autotelex command in progress has been unsuccessfully terminated.
Bad password
The password you entered was not the correct one.
BROS command error

This is an internal error message that should not appear on your system. If this
message appears several times, consult your dealer or the factory.

Cannot find file

The modem could not find any files that matched your specified entry (DIR
command) .

Cannct find message
The filename you have specified in an Autotelex command dces not exist.

Cannot find xxxX
The modem could not find file xxxX.

Cannot programme EEPROM
While attempting to programme the EEPROM, the mcdem determined that it was not
possible to verify successful programming. The cause may be a hardware error in
the programmer, but more likely you have either not removed jumper W8 (H1240

Modemn) ,

Channel does not exist
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You have specified a non-existing frequency channel.

Checking channel

When calling a station that emits Free signals, the modem re-checks the channel
for Free signals after having tuned your transmitter.

Collective FEC call
The modem transmits an outgoing FEC call,
Command not accepted
The selected call commancd has been generally or selectively disabled.

Command not accepted during scanning

Invalid command used., Only the CALL command is accepted during frequency scanning.

You can use the STOP command to temporarily stop the scanning.
Creating default scan table

There was no scan table in the modem. Following this message the modem automa-
tically builds a standard default scan table,

Creating station tables
The modem did not contain valid Station tables, Following this message the modem
automatically clears all Station tables and reprogramme the mode words., This may

take up to 60 seconds, so have patience. During this time Jjumper W8 must be re-
moved (H1240 Modem) .

Editing new file xxxx
You are editing a new file with filename xxxx. If you want to leave the editor
again because you wanted to edit an existing file but you simply specified a

wrong filename, enter E, Empty files are automatically erased from the text me-
mory.

Editing XXXX
You are editing an existing file with filename xxxx.

Enter password:

You have to enter the secret password in response to this request. Your entry is
not echoed to the display. Remember to press the carriage return key.

Errors on printer indicate that it
may be off-line, Please check it.

The printer being used for hard-copy printing is offline, This message appears
when the printer is offline, out of oaper, power off, or nct ready condition.

A-2
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Group does not exist

You have specified a non-existing Station table entry.
Invalid argument

One or more of the parameters entered for this command was nct valid.
Invalid autotelex command

The service code you specified in the Autotelex command was invalid,
Invalid call code

You have attempted to use a call code of improper format.
Invalid date

An invalid date or time was entered,
Invalid freguency

You have specified a frequency greater than 29999.99 kHz,
Invalid frequency channel

A frequency channel outside the range A1 to 07 was specified,
Invalid group code

An invalid Station table entry has been specified.
Invalid name

The filename you specified is invalid. Refer to Section 1.2. for a description
of valid filenames.

Invalid parameters

One or more of the parameters entered for this command was not valid,

Invalid tone pair

When using the DIRC or DIRCA command, you have specified tone frequencies out-
side the frequency range 1 kHz to 3 kHz.

Loading default scan table

The default scan table was automatically reloaded after power was applied to
the modem.

Missing group code

The station entry must be specified.
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Missing message name

You have requested an Autotelex service type that requires a message (the file-
name is missing).

No active channel
The Scanning table is empty.
No buffered printing
You are not using buffered printing.
No receiving frequency
You have specified a non-existing frequency channel,
Not enough room for command
There is not enough free space in the text memory to execute yocur command file.
Not found

The file you have specified does not exist, or the text you are searching for is
not found in the file being edited.

Not implemented

You have used a command that is not implemented in your modem,
occ

You have attempted to place an outgoing call while receiving FEC (Broadcast).
0.K.?

The text you specified in the search command was found. If you press Y no fur-
ther search will take place, Press any other character to continue the search,

Out of paper
The printer is either out of paper, or is nct turned on.
Please use '?' for help

You have used an invalid Editor command. Enter 7 to get a list of the correct
commands.

PRINT buffer is empty

There are currently no characters to be printed.

Printing terminated by operator

This message appears cn the printer whenever you stop any printing in progress,

A-4
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Protected Remote mode

The modem is in protected Remcte mode (please refer to Section 4.8. for details).
Radiotelegraph mode

You have placed the modem in the radiotelegraph mode.,
Ready

The transmitter tuning has been successfully completed.
Receiving ARQ

The modem receives an incoming ARQ call,
Receiving Collective FEC

The modem receives an incoming FEC call,
Receiving Selective FEC

The modem receives an incoming SELFEC call.

Remote control not used

You have specified a command that requires remote control of your radio equipment,
but you have switched this facility off,

Remote mode

The mcdem is in Remote mcde (please refer to Section 4.8, for details).

Scan table empty

You have emptied the scanning table. The default scanning table is automatically
reloaded.

Scan table is full

The scan table limit is 21 frequency channels.

Selective FEC call

The modem transmits an outgoing SELFEC call,

Soft-error x

Soft-errors are execution errors that are detected and handled by the modem soft-
ware, These errors does not normally indicate a hardware fault in your modem,

but are rather caused by a recoverable error in the dynamic text memory, Soft-
error 1 may indicate that you have changed programmes in the modem and have not
updated the Memory formating (refer to Section 8.6. for details). The modem auto-
matically recovers after a soft-error, but the complete contents of the text
memory will be lost.
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Strike a key to set time

You have entered a new time and date. The modem has accepted your entry, but
has not yet started the clock. Press any key to start the real-time clock,

Text memory is full

A command ended abnormally because the text memory does nct have enough free
space to save the entire file.

Some of the files may be saved in the text memory, but the portion not saved is
lost.

This group is not scanned

The call code supplied in a CALL command is not included in the sequence of chan-
nels presently scanned.

Timeout
A timeout has occurred in a command file waiting for either the other stations
Answerback or waiting for a specified text string. The maximum timeout value
for Answerback request is 29 seconds, for the FIND command it is 116 seconds.
Too few parameters
You have supplied too few parameters when executing a command file,
Too many parameters
You have supplied too many parameters when executing a command file,
Transmitter down
Unsuccessful transmitter tuning.
Transmitter down, retrying
Transmitter tuning was unsuccessful. The modem makes another try.
Transmitter ready
The transmitter has completed the tuning cycle in response to the SEND command,

Transmitter stopped

The transmitter High-tension has been switched off in response to the SEND OFF
command .

Transmitter tuning
Transmitter tuning is in progress.
Waiting for call

In response to the WAIT command, the modem waits for incoming calls,

A-6
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TELEX SYS.

SAILOR H1240 APPENDIX A
MESSAGES

Waiting for free channel

In response to the CALL command, the modem waits for a Free channel before it
places the outgoing call,

Waiting 15 min, for next Autotelex call

After 3 unsuccessful Autotelex calls the modem waits 15 minutes before the next
call is attempted.

xxx lines free

There are xxx free lines in the text memory that can be used to enter messages
(Editor).

xxxx what?
The xxxx command requires a parameter.
XXXX ?

The xxxx command is not recognised by the modem. You have entered an invalid com=
mand, so try again.
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H 1240

SAILOR H1240

SYSTEM SPECIFICATIONS

Communication Control:

Line Signal:

Mcdulation:

Tone Frequencies:

Frequency stab.:
Demecdulaticn:
Decision filt.:

Demodulator:

RX-tone input:
TX-tone output:
Control input:
Control output:
Console interface:
Tape Reader/
Puncher Interface:

Remote Control:

RADIOTELEX MODEM

CCIR Rec. 476-=3

Two/four tone keyed with 7-unit code, constant 4B/3Y ratio
in accordance with CCIR Rec. 476-3, 100 Baud synchroncus
for H1240.optional: 100 Baud synchroneous Twinplex in ac-
cordance with CCIR Rec. 346-1.

Phase-continuous ccnstant envelope AFSK keying.

Full programmable between 1 kHz and 3 kHz with 1 Hz reso-
lution,

0.1 Hz,
+/- 65 Hz adaptive tracking filter demodulation.
Bit-slicing with software controlled dynamic threshold.

-1,2 dB signal/noise ratio at 10% block error rate
(=0.4 dB with dual speed Twinplex) in 1 kHz noise bancd-
width.,

+10 éBm to =40 dBm, 600 ohm balanced, strap selectable,
+10 dBm to -30. dBm, 600 ohm balanced, continuous adjustable,
RS-410 type N.

RS-410 type N (open collector, Darlington drive).

CCITT Rec., V.28 (RS-232C), 50 to 2400 Baud ITA-2 code,
or 75 to 960C Baud ITA-5 code. Optional neutral 40 mA,
polar +/- 20 mA,

CCITT Rec. V.28 (RS-232C), optional neutral 40 mA,

CCITT Rec. V.10 SPECIAL (RS-423, T-BUS).



RADIOTELEX MODEM SATLUR H1240

Character Storage 64,000 characters (32 A4-size pages) shared between output

Capacity: buffer and text memory.

Keyboard Full EEPROM programming of installation set-up, 105 user

Programming: programmable frequency pairs and scanning tables.

Power Source: 24V DC (=10/+30%) and 220V/110V AC (~10/+15%) 50/60 Hz

Power Consumption: 25 VA

Ambient Temp. O deg. C to 55 deg. C operating, -20 deg. C to 70 deg. C
storage.

Relative Hum,: 95% non-condensing.

Vibration: IEC CEPT and MPT 1204,

Physical Dimensions 495 mm wide x
in Cabinet H1225: 145 mm high x
475 deep incl, connectors

Weight: Approx. 16 kg in Cabinet H1225.

Our products are under continuous research and development, Any information may
therefore be changed without prior notice,

DIMENSIONS

Installation possibilities for SAILOR
Radiotelex Mcdem ARQ H1240 in cabi-

net H1225. . \
The cabinet H1225 can be tilted-up in q gﬁ
5 steps. \ P
|
20 mm clearance around the cabinet. Deck head
75 mm clearance at rear side of cabinet. installation.
Bulkhead
installation,
Desk top |
installation, 1

495 mm
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SAILOR H1240 RADIOTELEX MODEM

GENERAL INFORMATION

SECTION 1

GENERAL INFORMATION

1.1, INTRODUCTION

This manual provides instructions for installing, configuring and testing the
H1240 Radiotelex Mcdem.

A varity of options and accesscries mey be linked together with the H1240, and
specific installation- and configuration instructions and circuit descriptions
may be found in the relevant Reference Manuals.

Section 2 includes a detailed installation description with specification of all
input/output connections, and strap-configuration of available conscle Baud-
rates, alphabet types, and data formats. For System Generation instructions please
refer to H1240 System Operation Reference Manual, Section 8.

The Performance Verification, built into the H1240, is described in Section 3.
If a possible system fault has been detected, a performance verification may
show very useful in order to isolate the problem area and follow-on fault fin-
ding.

Section 4 includes a first level fault diagnosis, describing possible faults lin-
ked to installation and/or configuration errors., This Section may be useful both
for the system operator and the trained service technician.,

Mcre detailed fault finding informations are found in Section 5, listning all
relevant electrical parameters for the circuits and PC-boards in the H1240,
Together with circuit description in Section €, the trained technician may per-
form fault finding down to component level,

1.2, INTERFACE CONNECTIONS

On the rear panel are five sockets. These are the RX-Line, the TX-Line, the Con-
scle, the Remote, and the Mains connectors.

X1 This connector is used for receiver interface. It carries all the sig-
RX=Line nals required to control and monitor the receiver from the Radictelex
Modem, including the 600 ohm line input and the mute control.

X2 This connector is used for transmitter interface. It carries all the
signals required to control and monitor the transmitter from the Ra-
diotelex Modem, including the 600 ohm line output, the High-Tension
control and the transmitter Key signal,

1-1



RADIOTELEX MODEM _ SAILOR H1240
GENERAL INFORMATION

X3
Console

X4
Remocte

X5
Mains

X114
DC-supply

This connector is used for system terminal interface. This connector
and its signals are compatible with the CCITT V24/28 (EIA RS-232C)
standard which means that the terminal may be cornnected to the Radio-
telex Modem via modem circuits., If the terminal has a current-loop
interface (telex machine), the Model TT-1580-A Universal Teleprinter
Interface must be installed between the Radiotelex Mcdem and the
teleprinter.

This connector is a multipurpose connector used for optional printer
connection and/or fully automatic control of receivers, transmitters
and other equipment via the T-BUS. The remote connector provides the
necessary interface to extend the remote control via CCITT V24/28
(ETA RS-232C) equipment, including modems.

This connector is used for connecting the Radiotelex Mocdem to the
power source, The connector includes a ground connection,

This connector is used for connecting the Radiotelex Modem to the DC
power scurce,
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SAILOR H1240 RADIOTELEX MODEM
INSTALLATION

SECTION 2

INSTALLATION

2,1, INTRODUCTION

This section provides specific information enabling you to install the model
H1240 Radiotelex Modem into your own radio system, with minimal effort. The
default, or factory configuration is described, together with procedures for
altering the default configuration.

The section also includes information about initial inspection and performance
verification.

We recommend reading the entire chapter before installation and use.

2,2, QUICK SYSTEM CONNECT AND CHECKOUT

The following brief outline may be used to get the model H1240 Radiotelex Modem
up and running.

- Unpack system components.

- Ensure that the voltage is set for the voltage range of the nominal line
voltage in your area.

- Install the correct jumpers for the console type and baud rate.

- Connect the H1240 with the console. Use the TT-1580A teleprinter interface
if the console is a telex machine.

- If not ordered from the factory, program all the parameters for your confi-
guration. .

- Connect printer to the Radiotelex Modem (if supplied).

- Connect the receiver and transmitter to the Radiotelex Modem.

2,3, INITIAL INSPECTION

WARNING

To avoid hazardous electrical shock, do not perform electrical
tests when there are signs of shipping damage to any portion of
the front or rear panel or outer covers. Read the safety summa-
ry at the front of this manual before installing or operating
the H1240 Radiotelex Modem.



RADIOTELEX MODEM SAILOR H1240
INSTALLATION

Inspect the shipping carton immediately upon receipt for evidence of mishand-
ling during transit. If the shipping carton is severely damaged or waterstai-
ned request that the carrier's agent be present when the carton is opened.
Save the carton packing material for future use.

Contents of the shipment should be as listed in the packing-list supplied: If
the contents are incomplete, if there is mechanical damage or defect, or if the
Radiotelex Modem does not pass the performance verification, notify your dealer.

After you unpack the Radiotelex Modem, inspect it thoroughly for hidden damage
and loose components or fittings.

- Inspect the cable harnesses for stress, loose or broken wires, or broken
cable ties.

- Examine all the components for loose or missing hardware. Tighten all loose
hardware.

- Clean loose debris from the cabinet interior.

2.4, STORAGE

The H1240 Radiotelex Modem may be stored or shipped in temperatures within
the limits -40°C to +75°C. It is advisable to protect the Radiotelex Modem
from extreme temperature variation which can cause excessive condensation.

It is recommended that the Radiotelex Modem is unpacked immediately on delivery.

2.5, REPACKING FOR SHIPMENT

The shipping carton for the model H1240 has been carefully designed to protect
the Radiotelex Modem and its accessories during shipment. This carton and its
associated packing material should be used when repacking for shipment. Attach
a tag indicating the type of service required, return address, model number
and full serial number. Mark the carton FRAGILE to ensure careful handling.

If the original shipping carton is not available, the following general in-
structions should be used for repacking with commercially available material:

- Wrap the Radiotelex Modem in heavy paper or plastic. Attach a tag indicating
the type of service required, return address, model number and full serial
number,

- Use a strong shipping container e.g. a double walled carton of 160 kg test
material,

- Protect the front panel and the rear panel with cardboard and insert a 7 cm

to 10 cm layer of shock absorbing material between all surfaces of the e-
quipment and the sides of the container.

- Seal the shipping container securely.

- Mark the shipping container FRAGILE to ensure careful handling.

2-2
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SAILOR H1240 RADIOTELEX MODEM
INSTALLATION

2,06, MOUNTING INFORMATION

The radiotelex Modem H1240 is designed to fit into SAILOR 19" rack system, which
is used in the SAILOR Short Wave Programme 1000. See fig. 2.6.A.

The Radiotelex Modem H1240 can also be mounted separately in the compact cabinet
H1225. See fig. 2.6.B.,

2.7, POWER REQUIREMENTS

H1240 Power Requirements:

H1240 115/127/220/240V AC, +/- 10%, 50/60 Hz
24V DC -10/+30%

TT~15804 117/220V AC, +/= 20%, 47 to 40C Hz

2,7.1, CONFIGURING POWER OPTIONS

Make sure each component in the system is configured for the correct voltage.
The Mains supply is connected to a three-terminal socket, X5 as follows:
X5-Ground to Safety Ground
X5-1 to Mains Phase 1
X5-2 to Mains Phase 2

The battery supply is connected to a six-terminal socket, X-14 as fcllows:

X14-3 to Battery Supply, + terminal
X14-5 tce Battery Supply, - terminal

When leaving the factory, the equipment is wired for 220V AC Mains supply and
24V DC operation. To change this standard voltage setting, proceed as follows:

- Remove the equipment top cover
- Remove the power supply top cover

- Relocate wires on the Mains transformer as shown in table 2.1,
Replace relay RE701 with the one in question as shown in table 2.1,

- Relocate top covers on power supply and equipment

- Change Mains fuse to the correct value



RADIOTELEX MODEM SAILOR H1240
INSTALLATION

Table 2.1. Power Options

MAIKS
VOLTAGE 127V AC
CoNmEC - >,
TIONS o T
7807
BROWN
F 90/ 054 TIME -LAG 03154 TIME -LAG
WSu/@-6-C WSy /6D -7-C
RE 7010 BY 1062

2.7,2, FUSES

The Mains fuse, located on the equipment rear panel:

- 110V fuse should be 500 mA, medium timed
- 220V fuse should be 315 mA, medium timed
-~ 24V fuse should be 2.5 A , medium timed

2.7.3, GROUNDING

The H1240 is equipped with three-terminal power connector which, when connected
to appropriate power receptacles, grounds the system, The safety ground is con-
nected to the metal frame in the H1240 to provide a return path for fault cur-
rents due to equipment malfunction or external faults such as lightning faults,
Do not operate the system from an AC power cutlet which has nc ground connection,

RF-grounding of the H1240 requires special attention. Each equipment shall have
its own individual low-inductance earth connection. The use of a common busbar

for grounding is not recommended as this can lead to unwanted common-mode coup-
ling effects. Interconnection cables must be well screened.

2-4
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SATLOR H1240 RADIOTELEX MODEM
INSTALLATION

2,74, CONVENIENCE OUTLETS

Power outlets for janitorial maintenance (vacuum cleaners, floor buffers, etc.)
must be wired on a separate circuit breaker from the model H1240. If these pre-
cautions are not taken, operation of janitorial equipment will induce noise
transients on the system power lines, which can cause abnormal operation of

the system.

2,7.5, ISOLATION TRANSFORMERS

Switching heavy electrical machinery loads or operating certain types of equip-
ment near the system can cause problems, even though the source is on a diffe-
rent circuit breaker. In extreme cases of severe electrical noise, it may be
necessary to install an isolation transformer.

2.7.06, POWER LINE NOISE

Power from a typical AC power line is inherently noisy, and fluctuations can
typically be caused by:

a. Land installations:

- Utility power company switching, circuit breakers tripping, air conditioning
equipment, electrical welders, elevators, copying machines, and start-up of
large electrical motors.

b. Ship installations:

- Semiconductor rectifier installations, power conversion plants, deck ma-
chinery, household appliances and fluorescent lightning.

- Radar and sonar installations.

- Switchgear and controlgear, automatic steering installations, gyrocompass
navigational instruments, kitchen thermostats and heating plants.

Even though you cannot control or prevent disruptions from these items, remem-
ber to avoid connecting the model H1240 on the same circuit -breaker with any
of the other named equipment.

2,8, GENERAL INTERCONNECT INFORMATION

All external connectors are of the Cannon D-type. A complete set of connec-
tors are delivered together with the Radiotelex Modem. Extra connector kits
may be purchased separately.

For applications where cables will be made by the customer, it is important

to note that the connector and the cable screen are fastened to the sockets on
the Radiotelex Modem by means of two screws,

2-5
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2,8,1, RX-LINE (x1)

The RX-Line connector carries all the signals required to control and monitor
the receiver, including the 600 ohm line input circuit. The cable connector

is a 9 pole, male type D-connector. Pin assignments and signal names are li-
sted in table 2.2.

Table 2.2. RX-Line (X1) pin identification

Pin Signal Direction
1 600 ohm bal. line input (AF) Input
2 -
3 600 ohm bal. line input (AF) Input
4 Line input center tap Input
5 External demodulator (RS-410-N) Input
6 Receiver Muting (RS=410-N) Output
7 Signal ground I/0
8 -
9 Crypto (RS=410=N) Input

2.8.2, TX-LINE (x2)

The TX-Line connector carries all the signals required to control and monitor

the transmitter, including the 600 ohm line output circuit.

SAILOR H1240

The cable connector is a 9 pole, female type D-connector. Pin assignments and
signal names are listed in table 2.3.

Table 2.3.: TX-Line (X2) pin identification

Pin Signal Direction
1 600 ohm bal. line output (AF) Output
2 Morse key (RS=410=N) Input
3 600 ohm bal. line output (AF) Output
4 Line output center tap Output
5 Transmitter key signal (RS=410-N) Output
6 Transmit Time (RS=-410-N) Output
7 Signal ground I/0
8 High Tension on (RS-410-N) Output
9 Transmitter Ready (RS=410-NM) Input

2.8.3, CONSOLE (x3)

The console connector conforms to the CCITT V,.24/V,28 (EIA RS-232C) Interface
standard. This specifies a 25-pin D-type connector with lettered pin assign-
ments for ground, data, control and timing circuits. It provides a common
meeting ground, allowing interaction between many types of equipment and ma-
nufacturers, providing a great flexibility in the selection of system console.

2-6
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The cable connector is a 25 pole, male D-connector. While the V.24/V,.28 designa-

tes 23 circuits, the number actually in use depends upon the type of console or
modem, Pin assignments and signal names are listed in table 2.4.

Table 2,4,: Console (X3) pin identification

Pin Name Signal Direction
1 FG Frame Ground I/0
2 TXD | % % Transmitted Data Input
3 RXD % {# Received Data Output
4 RTS # Request To Send (DIRC) Input
5 CTS # Clear To Send (Tape rdr.) Output
6 DSR Data Set Ready Output
7 SG % # Signal Ground I/0
8 RLSD Received Line Signal Det. Output
9 -
10 -
11 +12 +12V Power Output
12 -
13 -
14 CW Morse key (RS=410=N) Input
15 TXC Transmit Clock Output
16 -
17 RXC Receive Clock Cutput
18 -12 ¥ -12V Power Output
19 CRY Crypto (RS=410-N) Input
20 DTR * Data Terminal Ready Input
21 -
22 ALRM External alarm (RS=410-N) Output
23 -
24 -
25 +5 # +5V Power Output

For standard installations, where a terminal is connected to the Radiotelex
Modem, only those connections marked with an "«" are used.

For current loop installations, where a telex machine is connected to the Radio-
telex Modem, the connections marked with an "#" are used.

If your application requires a current loop interface (telex interface) please
refer to section 2.8,5,.

2,8,4, REMoOTE (xu)

The remote connector is a multipurpose input/output used for a number of appli-
cations. In standard installations, without remote control of receiver and
transmitter, a printer may be connected directly to the connector. If remote con-
trol of equipment is used, the connector is used for the T-BUS (Internal Time
Division Command/Response Data Bus), controlling up to 31 different types of
equipment via a single coaxial cable.
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The Remote connector conforms to the CCITT V.24/V.28 (EIA RS-232C) Interface
Standard. This specifies a 25-pin D-type connector with lettered pin assignments
for ground, data, control and timing circuits. It provides a common meeting
ground, allowing interaction between many types of equipment and manufacturers,
providing a great flexibility in the selection of system components,

The cable connector is a 25 pole, male type D-connector. While the V.24/V.28 de-

signates 23 circuits, the number actually in use depends upon the type of equip-
ment that are used. Pin assignments and signal names are listed in Table 2.5.

2-8

0%7ZT H
VANV 33IAY3S % NOTLVTIVISNI



INSTALLATION & SERVICE MANUAL

H 1240

SAILOR H1240

Table 2,5.: Remote (X&) pin identification

RADIOTELEX MODEM
INSTALLATION

Pin Name Signal Direction
1 FG Frame Ground I/0
2 TXD Transmitted Data Input
3 RXD Received Data Output
4 RTS Request To Send Input
5 CTS Clear To Send Output
6 DSR Data Set Ready Output
7 SG Signal Ground 1/0
8 RLSD Received Line Signal Det. Output
9 -
10 -
11 +12 +12V Power Output
12 -
13 -
14 -
15 TXC Transmit Clock Output
16 -
17 RXC Receive Clock Output
18 -12 -12V Power Output
19 -
20 DTR Data Terminal Ready Input
21 -
22 -
23 -
24 -
25 +5 +5V Power Output

For standard installations, where a printer is connected to the Radiotelex

Modem, only those connections marked with an "-" are used.

If your application requires remote control of receivers, transmitters, or
other types of equipment, refer to the T-Bus reference manual,

2,8,5, CURRENT LOOP TELEPRINTER INTERFACE

To adapt your H1240 to current loop interface, optional jumper connections
are required. In addition, the model TT-1580A Teleprinter Interface must be
installed between the board and the serial peripheral.
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The necessary jumper connections are as follows:

- Install jumper W16 (provides -12V to interface).
- Install jumper W17 (provides +12V to interface).

- Install jumper W18 (provides +5V to interface).

WARNING

Current limiting is not provided for these outputs. If impro-
perly connected, damage to the board and power supply could
result.

The optimal modem TT-1580A Teleprinter Interface converts the Radiotelex Modems
V.24/V.28 signal levels to a current loop interface and provides signal trans-
lation for transmitted data, received data and a teletypewriter tape reader relay.

2.8.,6, H1249 KEYBOARD PROCESSOR

To adapt your H1240 to drive the H1249 Keyboard Processor, optional Jjumper connec-
tion 1s required.

- Install jumper W14 (provides +12V to interface).

WARNING

Current limiting is not provided for these outputs, If improper-
ly connected, damage to the board and power supply could result.

2.9,  JUMPER CONFIGURATIONS

Much of the flexibility of your H1240 Radiotelex Modem is due to the use of
operator controlled configurations, which means that the Radiotelex Modem can
be adjusted for your specific application. Most of this information in contai-
ned in a single integrated circuit, that stores the parameters needed for lo-
cal configuration. Some parameters, however, must be set by jumpers on the
main PC-board. These jumper connections may easily be altered from their fac-
tory configurations to suit your particular application.

2-10
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2,9,1, DEFAULT CONFIGURATION

Table 2.6.

summarises the jumper configurations and their use.

Table 2.6.: Numerical listing of jumpers

Jumper Function Text ref.
W1 Reserved None
*W2-4/5 Interconnect aux. modem board None

W3 Not used None

W4 Reserved None
* W5 Reserved None

W6 Reserved None

W7 Connect +5V to battery back-up None

W8 Disable EEPROM programming 9.1.

W9 Reserved None
W10 Enable service Reset None
*W11 Line input level 2,10.1.
Wiz Line input level 2,10,1.
W13 -12V to Remote socket (X&) 2.8.6.
W14 +12V to Remote socket (X&) 2.8.6.
W15 +5V  to Remote socket (X4) 2.8.6.
W16 -12V to Console socket (X3) 2.8.5.
W17 +12V to Console socket (X3) 2,8.5,
W18 +5V  to Console socket (X3) 2.8.5.
*W19-0 Console Baud rate 2.9.2.
W19-1 Console Baud rate 2.9.2,
W19-2 Console Baud rate 2,9.2.
W19-3 Console Baud rate 2.9.2.
K¥WI19=-4 Console character length 2.9.2.
W19-5 Console stop bit length 2.9.2.
W19-6 Console alphabet selection 2.9.2,
W19-7 System start-up mode 2.9,3.
*W20 Select Line input from RX 2.10.17.
W21 Select V28 input from RX 2,10,1.
W22 Reserved None

XW23 Reserved None

Factory installed jumpers.

2,9,2, CONSOLE SELECTION

SAILOR H1240

A set of jumpers denoted W19-0 through W19-7 allow you to configure the Radio-
telex Modem to operate according to the requirements of your terminal. This
section described these jumpers.

The conditions controlled by these jumpers are:

- Baud rates. You can select any of 16 Baud rates.

- Character length. You can select 2 char lengths for ASCII terminal.

- Stop bit length. You can select 2 different types of stop bits.

- Alphabet selection. You can select ASCII or Baudot codes.
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Table 207. summarises the jumpers and their settings.

Table 2.7.: Console jumper settings

Jumper Pos. Function
W19-0 Baud rate; see table 2,8,
W19-1 Baud rate; see table 2.8,
W19-=2 Baud rate; see table 2,8,
W19-3 Baud rate; see table 2.8,
Out Character length 8-level (ASCII)
W19-4
In Character length 7-level (ASCII)
Out Baudot: 1.5 stop bit
ASCII: 2 stop bits
W19-5
In 1 stop bit
Out ASCII (CCITT-5) alphabet
W19-6
In Baudot (CCITT-2) alphabet

NOTE

RADIOTELEX MODEM
INSTALLATION

The following combination is illegal and will be rejected by
the Radiotelex Modem:

ASCII:

8-level, 2 stop bit, 75 Baud

The following combination will be modified during FEC reception:

Baudot:

1.5 stop bit, 50 Baud will be modified to
stop bit, 50 Baud during RX

The Baud rate settings depend on the alphabet selected. Table 2.8. summarises
the baud rates. You should use the column appropriate for your alphabet selec-

tion.
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Table 2.8, Baud rate settings.

Jumper W19 — Baud rate
0 1 2 3 ASCII Baudot
In In In In 75 50
Out In In In 110 56.52
In Out In In 134.5 5
Out Out In In 150 100
In In Out In 200 110
Out In Out In 300 112.5
In Out Out In 600 127,5
Out Out Out In 1200 150
In In In Out 1800 165
Out In In Out 2000 200
In Out In Out 2400 225
Out Out In Out 3600 300
In In Out Out 4800 600
Out In Out Out 7200 1200
In Out Out Out 9600 1800
Out Out Out Out - 2000

2.9.3., AUTOMATIC CONTROL OF TAPE READER/PUNCHER

A tape reader/puncher inserted between the Radiotelex Modem and the console
may be controlled automatically from the Radiotelex Modem.

Special ASCII characters are used to start or stop the reader or puncher by
remote control. These characters are known by various names.

Table: 2.9.: Tape reader/puncher control characters

Names Function
DC1, X-0N, Ctrl-Q Reader ON
DC2, TAPE , Ctrl-R Punch ON
DC3, X-0FF, Ctrl-S Reader OFF
DC4, NO TAPE,Ctrl-T Punch OFF

2,10, ADJUSTMENT OF LINE LEVELS

The modem signal lines connected to the transmitter and the receiver are fac-
tory set for an input/output level of O dBm in 600 ohm.

The modulator line output level and the demodulator sensitivity may be adjusted
to match other nominal levels. These levels may be measured in either dBm, vol-
tage rms or voltage peak-peak. Table 2.10. can be used to translate between these

forms.
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Table 2.70.: Line levels in dBm, Vrms and Vpp

dBm Vrms Vpp
+16 4.902 13.863
+13 3.466 9.803
+10 2.451 6.932
+ 6 1.550 4,384
+ 3 1.096 3.100
0 0.775 2.192
-3 0.548 1.550
- 6 0.388 1.096
-10 0.245 0.693
-13 0.173 0.490
-16 0.123 0.347
-20 0.0775 0.219
-23 0.0548 0.155
=26 0.0388 - 0.1096
-30 0.0245 0.0693
=33 0.0173 0.0490
-36 0.0123 0.0347

2.10.1, INPUT LEVEL ADJUSTMENT

The source of input may be selected from the 600 ohm line input or from a V24
digital signal level.

- Install jumper W20 to select input from 600 ohm line
- Install jumper W21 to select input from V24 digital signal

Both inputs are available on the RX-Line connector (X1).

Jumpers W11 and W12 are used to adjust the 600 ohm line input to the nominal
input signal level. Install the jumpers as follows:

- Nominal input level O dBm: Install jumper W12

- Nominal input level -G dBm: Install jumper W11

2.10,2. OUTPUT LEVEL ADJUSTMENT

The modulator output level may be adjusted by the variable resistor located be-

tween the two line transformers (R232). The level may be set from =30 dBm to
+10 dBm.
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2,11, SYSTEM GENERATION

As part of the installation procedure, the H1240 Radiotelex Modem must be con-
figured for your receiver and transmitter. The station identity (answer-back,
ARQ call-code and FEC call-code) must also be programmed, This is done during
the system generation. For standard installations, only a few constants need
to be adjusted.

For a detailed description of system generation, refer to section 8 in the H1240
System Operation Reference Manual,

2,12, INSTALLATION CHECKOUT

Before using the H1240 Radiotelex Modem for normal operation for the first
time, chech each of the following:

- Voltage is set for the nominal line voltage.
- Proper fuses are installed.
- The following cables are properly wired and fastened:

. Power cable,

Terminal or TT-1580A connected to console socket.

If TT-1580A is used, cable from this unit to teleprinter,
Printer connected to remote socket, if needed.

. Receiver connected to RX-Line socket,

. Transmitter connected to TX-Line socket,

. HF-earthing of all equipment,

| O oo o

- Correct jumpers are installed.

- Baud rate set ? Character length ? Stop bits ? Alphabet *?

- Desired constants programmed during System generation.

- ARQ call-code ? FEC call code ? Answer-back 7

- Correct keying level.

If test cables are delivered as part of the order, a performance verification

should be done prior to normal system operation. Refer to section 3 for a de-
tailed description.
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SECTION 3

PERFORMANCE VERIFICATION

3.1, INTRODUCTION

Each time the H1240 is switched on, the system automatically runs through a se-
quence of ROM/RAM test routines. During these tests a blinking pattern will be
visible on the front panel indicators.

During the first test, the "Lock" indicator is on. This test is a short ROM test
which ensures that enough of the ROM code is working to enable the use of the
long ROM test's diagnostic capability. This is accomplished by doing a checksum
of the first ROM code. If the checksum is good, the initial test proceeds to the
short RAM test; otherwise, the short ROM test loops and the "Lock'" indicator is
kept steadily on.

The short RAM test reads ROM data and writes this information to RAM addresses.
This includes all the static RAM area. The test then XOR's the ROM and RAM data.
The ROM data is read again, complemented and stored in RAM. The RAM data is then
XOR'd with complemented ROM data. If ROM and RAM is identical, the XOR's will
result in all zeros and the test will pass. Any difference between ROM and RAM
data gives nonzero result which causes the test to repeat. The "Message" indica-
tor is on during this test.

The long ROM test is similar to the short ROM test in that it verifies checksums.
However, the long ROM test does a checksum each of the remaining ROM's in sequence.
The long ROM test is repetitive, and will display an error message if there are
any failures.

After these tests the Mark and/or the Space indicator should light. If a problem
is found during this short test, neither of these indicators will be on. Instead
one of the following error indicators will light steadily:

Lock ROM ~ 1 checksum error
Track ROM = 2 checksum error
Data in ROM +» 3 checksum error
Data out ROM +# 4 checksum error
Error in ROM = 5 checksum error
Error out ROM " 6 checksum error
Message Static RAM test error

Replacement of ROM code (software change) will result in a checksum errcr. After
each replacement, the operater must run a Performance Verification to update

the checksum.

There are two methods of running the Performance Verification.
- When the modem is in the standby mode, type

TEST (RETURN)

or
- Insert strap W19-7, wait for the System Generation message, and press "3" to

start the Performance Verification.
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An initial message is displayed:

—————————— Performance verification —--—=====-
S: Start C: Cycle E: End
no.tests no.fail
ROM checksum test:

Press "S" to start the test. This will start the particular test and repeat it,
until a key is pressed. Press Carriage Return to select the next test.

If all tests are to be performed, press "C". This causes the tests to be run in
sequence. For all tests to pass, the indicator for '"no.fail" should be O (zero)
or N/A (Not Applicable). The cycle test can also be used to check the system for
intermittent failures since any failure will be permanently recorded. The EEPROM-
and the keyboard-tests are not included in the Cycle test.

Pressing "E" terminates the Performance verification.

%z 7. ROM CHECKSUM TEST/UPDATE

Verifies ROM operation. This test compares the checksum of each ROM to its ex-
pected value. If all checksums are correct, the test will pass. Otherwise, it
will give the operator the choice of updating the expected values, to reflect
the actual value by the question:

Update checksum (Y/N)?

Jumper W8 must be removed during checksum update.

3.3, CPU TEST

Verifies all the CPU instructions, including conditional branches and arithmetic
functions.

3.4, DYNAMIC RAM TEST

Verifies operation of the dynamic text memory. The test consists of writing wal-
king 1's and O's patterns to each RAM address and reading them back again. The
test takes approximately 10 seconds for the 16 kbyte version, and 40 seconds

for the 64 kbyte version.

The dynamic RAM test erases the contents of the textbuffer.

5.5, STATIC RAM TEST

Verifies operation of the static RAM. The test is divided into two steps. Part
of the RAM contains information that must be stored in the text memory prior to
the test. The test itself consists of writing walking 1's and O's patterns to
each RAM address and reading them back again.
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3.0, TIME INTERRUPT TEST

An internal timing circuit is used to interrupt the CPU so that it can keep
track of time and synchronise properly with the other modem during a connection.
This test verifies that an internal signal causes this interrupt, at a rate of
1.25 ms and that the CPU can correctly read and respond to the interrupt.

3,7, EEPROM TEST

Verifies that the EEPROM operates properly and that the PROM programmer is ca-
pable of erasing and programming the EEPROM.

The test takes approximately 20 minutes and erases the entire contents of the
EEPROM. This means that the operator must perform a complete System Generation
after the EEPROM test.

3.8, MODEM TEST

Verifies operation of the tone modulator/demodulator and associated filtering
and timing circuitry.

3,9, SERIAL I/0 TEST

Verifies operation of the "Remote" USART and associated I/0 circuitry.

There are a number of pins on the X4 connector that have to be connected before
the test can run. These are:

X4=-2 to X2-3
X4-6 to X2-20
Xb=-4 to Xz2-5

3,10,  PARALLEL 1/0 TEST

Verifies operation of the receiver and transmitter I/0 circuitry.

There are a number of pins on the X1 and the X2 connectors that must be connec-
ted before the test can run. These are:

X1-5 to X2-8
X1-6 to  X2-9
X1-9 to  X2-5
X2-2 to X2-6

Also, the Jjumper pair W20/W21 must be set in position W21 before the test can

run correctly. Remember to reinstall the jumper in the correct position after
the test.
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3,11,  KEYBOARD TEST

Verifies functional operation of all front panel keys. Press "S" to start the
test. Press the keys in sequence., If a key is pressed out of sequence or if two
keys are pressed at the same time, a "Failed" message will be displayed.

OBS! not in function.
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SECTION 4

FIRST LEVEL FAULT DIAGNOSIS

4,1, INTRODUCTION

If a malfunction in a system has been traced down to the H1240 Radiotelex Modem,
a simple fault diagnosis may be carried out by the operator,

Before this diagnosis is carried out, the operator should run through a System
Generation to verify that the modem is set correctly. Please refer to the H1240
System Operation Reference Manual,

4,2, FAULT DIAGNOSIS

Irouble .. _Probable cause ___ __

After power-on, no front- Check that the Mains/Battery has been connected,

panel LED's turn on., and that the supply fuses are not blown. When
connected to Mains, a green LED, located inside
the power-supply assy. should turn ON, When equip-
ped with option 001, the battery back-up LED's
should turn equally ON,

After power-on switching, ROM/RAM error, This condition will always appear

the lamp test halts before after the programme memory has been changed, with-

Mark/Space LED's turn on. out a PROM update. Please refer to the performance

: verification section of this manual.

Continuous lamp test or This condition indicates a watchdog reset error.

flashing LED's. Please refer to second level fault diagnosis.

No communication or erro- Check, that the modem has been set for correct al-

neous communication with phabet, character speed, data length, and number

the console device, of stop-bits. If using the TT-1580A Universal Te-
leprinter Interface, or the H1249 Keyboard-Pro-
cessor, check that the power supply straps W16-
W17-W18 have been installed.
Also check, that the cable to/from the console
device is conforming to the specifications, and
that the console or console interface is working pro-
perly.

No copy of text when typing Check that both modem (System Generation) and

on console, Console is set for either half-duplex or full

duplex operation.
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No line feeds when typing
from console,

Missing soft-key commands
when operating with H1249
Keyboard-Processor.

When operating the modem,
Soft Error 1, or Soft Er-
ror 2 appears on the console,

The console writes "cannot
programme EEPROM",

No hard-copy printer
output.

Printer output termina-
tes after 2-3 lines of
information,

Erroneous print-out with
graphic symbols between
. the characters.,

Unable to recall messages
stored in memory.

No transmitter signal when
commanding FEC transmis-
sion,

4-2

Probable cause

Check that Auto-linefeed is set correct during Sy-
stem Generation.

Check that the console is set for T+T during sy-
stem generation.

This condition indicates that the text memory has
not been formated after loading of new soft-ware
in the system, or an hardware error in the dynamic
RAM memory. Please refer to the System Generation
for memory formats and the second level fault
diagnosis.

This condition may indicate, that the +5V supply

to the programmer is below rating, check that

strap W1 is installed in the power supply assy.,
when operating with option 001, Text Memory Battery
Back-Up, and that F1 on the main modem board is

not blown.

Check that the printer cable is installed correct
and that power is applied to the printer.

Missing printer status information. Check that the
printer cable is installed correct (not twisted 180
degrees,

Check that the printer is set for correct speed
and character specifications, that the modem prin-
ter speed (system generation) is set equivalent,
and that remote control (system generation) is
switched off if the printer is not using the H1285
T-BUS/Centronics Interface.

Check by using the DIR if messages are stored as
secret files,

Missing High-Tension or Transmit Key line to trans-
mitter, or AF-tones from modem unable to drive
transmitter. Check interface cabling and readjust
AF output level is necessary.
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Trouble

During FEC transmis-
sion, the Data Out LED
flashes randomly.

Unable to receive FEC or
ARQ signals.

May receive FEC and ARQ,
but only when the AF sig-
nals are weak.

May run ARQ but not FEC.

May run FEC but not ARQ.

May run ARQ when opera-
ting as Master, but not
when operating as Slave.

Unable to transmit mes-
sages stored in memory.

May transmit ARQ but not
receive ARQ.

Transmitting constant Mark
or Space tone when opera-
ting in DIRC or DIRCA mode.

RADIOTELEX MODEM
FIRST LEVEL FAULT DIAGNOSIS

Probable cause

Strong interfering RF-radiation. Reconfigure the
installation and add ground busbares appropriate.

Check Mark/Space tone programming, selcall codes,
AF-tone levels to modem, and correct strapping of
the main modem board.

One of the Mark/Space tones are adjusted to wrong
frequency.

The FEC specifications, adjusted during System Gene-
ration is set off, set to wrong diversity period,
or to FEC error rate % = O.

Receiver, Post-Mute, Transmitter Pre-Key, Trans-
mitter Post-Key, or Slave delay, adjusted during
System Generation, set to wrong configuratiorn.
Check that Transmit Key is used as keying signal
and not Transmit Time.

Adjust Slave delay to e.g. 10 x 1.25 msec.

The carriage return button may have been hit twice

after the message transmission has been requested.

This condition may indicate that the morse-key input
is grounded.

Console connector X3 pin-2 and pin-4 should be
wired together.
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SECTION 5

SECOND LEVEL FAULT DIAGNOSIS

5.1, INTRODUCTION

This section of the manual includes more detailed information regarding the spe-
cial test PROM (optionally supplied), wave-forms, signal levels, and bandpass
characteristics, enabling the trained technician to perform component-level fault
diagnosis and repair. A detailed circuit schematic description is found in Sec-
tion 6 of this manual.

Second level fault finding should always be preceeded by the Performance Verifi-
cation (Section 3) and the First Level Fault Finding (Section 4).

If a possible fault is unsolved after the following second level fault finding

has been performed, any symptoms detected during the fault finding procedure
should be forwarded to S. P. Radio A/S, enabling prompt and documented assistance.

WARNING

Second level fault finding should only be performed by
trained technicians.

Unqualified component-level fault finding may result in
permanent damage to the H1240,

5.2, TEST PROM

A special test PROM, to be installed in PROM socket U34, may be supplied (optio=-
nally), enabling a step-by-step exercise of all digital- and analog circuits in
the H1240 Radiotelex Modem,

The following tests are included:

- EEPROM test.

- Parallel Input/Output test (ref. section 3.10.)

- Static RAM test.

- Dynamic RAM test.

- Printer port test (ref. section 3.9.)

- Display/switch control test,

- Modem test (continuous rx- and tx-tones).

- Memory manipulation.,

- CPU register display.
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SECOND LEVEL FAULT DIAGNOSIS

Major parts of these tests may also be carried out by the performance verifica-
tion as described in Section 3,

To perform a modem test without above test PROM, select appropriate Mark- and
Space tones for the test (System Generation), and run through the RX test. To per-
form the TX test, select the FEC mode of operation (the TX-section will be modula-
ted with the FEC information).

5,3, DEMODULATOR/MODULATOR SPECIFICATIONS

The demodulator/modulator part of the H1240 should perform to the following spe-
cifications:

Test conditions: 600 ohm reference level, input attenuator in pos., W12, all levels

measured with high impedance multimeter, TX-output levels measured with 600 ohm
load.

RX-input clipper level
(W12 installed)

Input filter 3 dB cut-off
(test point 1)

Input attenuator balance

Max, test point noise
level (TP1 - TP5)

RX center frequency
deviation (TP3 - TP4)

RX filter bandwidth
(TP3 - TP4)

RX filter amplification
from input to TP1

from input to TP2 and TP5
from input to TP3 and TP4

RX filter unbalance
(TP3 - TP4)

0O dBm Mark-tone detector
(U2 pin 7)

O dBm Space-tone detector
(U62 pin T)

TX-tone dynamic range
(output connector)

TX~tone filter level
(TP3 -~ TP4)

1 kHz to 3 kHz TX-tone
level stability

5-2

+10 dBm

: 40 Hz -3.4 kHz

i dB

-40 dBm

15 Hz (without frequency tracking)

: 70 Hz - 90 Hz

-12 dB +/- 1 dB
- 6 dB +/- 1 dB
+ 4 dB +/- 1 dB

1 dB

2 Vdc

-2 Vdc

: =40 dBm to +10 dBm

: +8 dBm +/~ 1 dB

: +/- 0,5 dB
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- TX-tone key=-off level : =40 dBm
(output connector)

- TX-filter bandwidth : 310 Hz +/- 20 Hz
(output connector)

- Filter switch frequencies : approx, 10 times the selected tone freq.

5.4, QUICK REFERENCE FAULT FINDING

5,4,1, NO LED'S TURNS ON

Check fuses in the H1240, and correct +5V, +12V, and =12V supply to the main
PC-board from the power supply assy.

5,4,2, CONSTANT FLASHING OF FRONT-PANEL LED'S

This failure indicates a continuous watchdog reset to the CPU circuit. The failure
may occur after programme circuit replacement, and correct insertion of the PROM's
should be checked.

The CPU clock circuit should be verified by measuring correct 9,216 MHz clock sig-
nals on pin 1 and 2 on the CPU, U1,

The fault may indicate circuit failure of the CPU U1, the watchdog U18, or the
oscillating capacitor C23.

Check correct 1.4 msec. watchdog inhibit signals on U17 pin 10, correct +5V

supply voltage to the PC-board, and correct adjustment of the voltage monitoring
resistor R56 (should be turned fully CW).

5.4,3, NO COMMUNICATION WITH THE CONSOLE

Check that the console interface format is adjusted for correct alphabet type, baud-
rate setting, and character/stop-bit length.

The fault may indicate an error in the V.,24/V.28 driving circuits U31 and U33, in
the USART U29, or in the timer circuit U26.
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5.4,4, EEPROM TEST FAILURE

When the EEPROM test fails, and/or when the system displays the error text "cannot
programme EEPROM", the possible fault should be traced to components in the EEPROM
voltage step-up converter. (be sure that the strap W8 has been removed before the
test is performed, and that strap W1 in the power supply assembly has been in-
stalled after an option 001. Text Memory Battery Back-Up has been installed).

Check correct operation and frequency of the step-up converter and ensure that the
fail-safe transistor Q4 is switched off during EEPROM programming.

5.,4.5, PARALLEL INPUT/OUTPUT TEST FAILURE

Faults detected during the parallel I/0 test should be traced to the RS-410N dri-
ving circuitc U65 and U66.

5.4,6, STATIC RAM TEST FAILURE
Static RAM test failure indicates that the RAM circuit U40 is defect. Before the

circuit is replaced with a new circuit, a dynamic RAM test should be performed to
verify correct operation of the dynamic RAM,

54,7, DYNAMIC RAM TEST FAILURE

Dynamic RAM test failure indicates an error in the dynamic RAM citcuits U46 to
U53, or in the refresh circuits ensuring correct operation of the dynamic RAM,

The advanced technician may trace a dynamic RAM failure by using the memory mani-
pulation commands included in the optional test PROM, reloading test patterns from
the static RAM to the dynamic RAM,

Generally, a dynamic RAM failure should result in systematic circuit replacement,
until the fault has been traced.

5.4,8, PRINTER PORT TEST FAILURE (SERIAL 1/0 TEST)

Printer port test failure should be traced down to the V.24/V.28 driving circuits
U30 and U32, and the USART circuit U28.

5.4,9, DISPLAY/SWITCH CONTROL TEST FAILURE

Faults during this test indicated that the driving circuits for the front panel,
U54 or US55 should be replaced,

5-4
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5.4,10, MODEM TEST

The modem test is a special test, enabling the technician to control the Mark-
and Space frequencies in the modem, as well as to control for continuous Mark- or
Space tone transmission.

When a fault in the H1240 has been traced down to the modem section, this section
should first be verified for correct operation in the RX-mode.

Without any input signal, the DC-voltage levels on the five test points TP1 to

TP5 should be approx. OV. Any divergence from this steady-state condition, indica-
tes a failure in one of the capacitors in the filter section preceeding the rele-
vant test point.

Apply a constant O dBm tone signal to the RX-input, and measure the modem section
for correct amplification and detection through TP1, TP2, TP3, TP4, TP5, and inte-
grator output U62 pin 7.

During this test, the tone signal to the input should be adjusted to the center
frequency of the relevant filters.

On TP2 and TP5, the signals are sampled, resulting in that the signal appears as
staircase curves,

The TX section may now be tested by operating the modem in TX-mode (alternatively
in FEC mode), measuring signal levels on TP3, TP4 and at the 600 ohm loaded TX-
output.

During transmission, the circuits including test points TP1, TP2, and TP5 have
been isolated from the TX section, and signal levels measured on these points are
related to signals on the RX-input socket.

The filter switch frequencies, approx. 10 times the selected tone frequency with
an amplitude of +/- 7V, should be measured at the driving circuit U76 pin
3-6-8-11.






INSTALLATIGN & SERVICE MANUAL

H 1240

SATLOR H1240 RADIOTELEX MODEM
CIRCUIT DESCRIPTION

SECTION 6

CIRCUIT DESCRIPTION

6.1, INTRODUCTION

The following part of the manual will give a description of the circuit principles
on the main modem board and the power supply assy., referring to the circuit sche-
matics and component lists, included at the back of this manual.

6.2, H1240 RADIOTELEX MODEM MAIN BOARD, DRAWING NO,

The main board includes the most processor circuits for the complete radiotelex
system including 48-64 kbyte of programme memory, 2 kbyte workspace memory, 2
kbyte system configuration memory, and 64 kbyte combined text- and input/output
buffer memory.

The main board also includes two CCITT V,24/V.28 serial input/output circuits, the
tone modulator/demodulator with dynamic threshold adjustment and frequency control
for the receive- and transmit tones, and various RS-410N control- and status lines
for receiver/transmitter interface,

6.2,1, CIRCUIT SCHEMATIC PAGE 1 OF 8

The CPU used on the main board is an 8-bit 10 MHz 8085 processor with multiplexed
data and lower address bits.

The CPU clock frequency is generated by an external crystal controlled clock oscil-
lator, and connected in direct and inverted format to the CPU, The CPU input

clock is 9,216 MHz, divided-by-two internally in the processor to form a 4,608 MHz
clock for periferal circuits,

Control signals from the CPU are buffered in U3 and the data bits and lower address
bits demultiplexed in U2 by means of the ALE signal,

The resulting 16 address bits are routed to various circuits in the system, while
the 8 data bits are divided into memory mapped data information to/from the va-
rious memory circuits and I/0 mapped data information for the periferal circuits,
Two gates in U12 senses 1I/0 mapped read- and write information, controlling the
I/0 mapped data through U4,

The data information direction through U4 is controlled by the advanced S1 status
signal from the CPU.
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U5 and U6 forms the chip-select signals for the memory and the peripheral cir-
cuits on the main board. Control signals to the two circuits ensure that memory
mapped chip-selects and I/0 mapped chip-selects are enabled correctly, and that
all select signals are disabled during hardware reset,

The dynamic RAM text memory uses the full 64 kbyte address range from the CPU,

and a special control signal (DRAM) to U6, routed via U12, disables the chip-se-
lect signals to the programme- workspace- and system generation memory during read/
write operations in the dynamic RAM text memory.

When addressing the dynamic RAM memory, two special commands are used, the LDAX B
and the STAX B commands. These two commands are decoded by the circuit formed by
U10 and U14 generating the INSTR signal to the dynamic RAM controller on schematic
page 2.

The advanced SO status signal from the CPU and the read control signal is combined
in U12 to decode the presence of a fetch instruction on the data bus, generating
the FETCH signal to the dynamic RAM controller,

UG samples the INSTR signal at the leading edge of the fetch instruction. This
signal is gated together with the SOD output from the CPU in U112, generating a
DRAM select signal for the dynamic RAM when SOD is set to "1" and the fetch in-
struction is either an LDAX B or an STAX B.

A special watchdog circuit ensures correct operation of the processor software.
During power-on switching comparator U18 and VR3 generates a reset to the proces-
sor for correct start of the system, During normal operation the processor is-
sues a WATCHD stand-by signal approx. every 1,4 msec via U17-CR4-CR5, resetting
the watchdog oscillator formed by U18 and C23-R68-R66-R67.

If a programme failure occurs this circuit will start oscillating with a period
time of approx. 200 msec,, generating a reset signal to the processor and disab-
ling any dynamic RAM access and EEPROM programming (EEPROM INH),

An optional manual reset is routed via C50-R671 to the watchdog oscillator, forcing
the circuit to generate reset,

The DRAM signal for the dynamic RAM circuit disables the watchdog (Q5) during dyna-
mic RAM access.,

A special circuit formed by U19-Q8 issues a HLTACK clear signal via U15 and the
flip-flop U7 to the dynamic RAM, disabling any read/write operations to the dyna-
mic RAM. The clear signal from U19 is enabled by a watchdog reset signal or when
the EEPROM voltage supply generates an EEPROM ACK INH signal, and is disabled by
the first watchdog stand-by signal issued by the CPU after disappearance of the
enabling signals,

The flip-flop U7 monitors the advanced SO and S1 signals from the CPU and the ALE
multiplex signal, releasing the HLTACK signal for the dynamic RAM, when the first
instruction fetch is detected after clearing of U19,

The wait-state circuit formed by U9-U19-U22-U23 generates normally one wait state
every time a read/write operation is performed.

The leading slope of the ALE signal sets the RS flip-flop U19 to a "1" output,
switching the flip-flop U9 active at the next clock cycle. The inverted output
from U9 resets the RS flip-flop U19, and U9 is again reset at the succeeding

clock cycle, whereby a wait state of total two clock cycles are routed to the pro-
cessor via U22,

6-2
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During dynamic RAM access, the DRAM ACK signal presets U9, and the wait state is
active until the dynamic RAM access is terminated, or until the 4 msec. one-shot,
formed by U23 times out,

When the EEPROM programming takes place, the EEPROM ACK INH signal will generate
continuous wait state, and a special TIMEOUT INH signal from the EEPROM switching
power supply will inhibit the 4 msec. one-shot from generating timeout to U9,

When the programme memories ROM1 and ROM2 are addressed and strap W1 is installed,
the wait state is omitted, whereby the overall processor speed is increased.

6.,2.2, CIRCUIT SCHEMATIC PAGE 2 OF 8

The main clock reference generator is formed by the 9,216 MHz crystal controlled
oscillator Y1-U15., Correct timing of all the processes is the modem, as well as
frequency accuracy of the tone modulator/demodulator is depending on the correct
oscillator adjustment, C2,

The resulting 9,216 MHz signal is routed to CPU as the clock frequency, to the
dynamic RAM refresh generator and to the programmable tone modem timer,

U25 divides the reference signal down to 921,6 kHz used by the two serial port
USART's and the programmable timer generating the RTEINT interrupt signal and the
clock signals for the USART's. A reset signal to the divider is derived from the
dynamic RAM refresh circuit, ensuring correct refresh-cycle period after any
read/write of refresh-cycle operation to the dynamic RAM,

The dynamic RAM consists of the RAM circuits U46-U47-U48-U049-U50-U51-052-U53,
each organized as 1x64 kbit, the read/write row/column address gate circuits U41-
U42, the refresh row address counter U43 with gate circuit U44, the row/column
select shift register U24, the data read output buffer U45, and the dynamic RAM
refresh logic U7-U8-U11-U15=U17-U21-U22.

During normal dynamic RAM read/write operation, U8 is set by the DRAM signal and
the read/write signal, and the RAM ACK signal holds the wait state circuit, The
output of U8 enables shift operation in U24 via U11, and the read/write row/
column address gate U41/U42 is enabled,

The 108 msec. clock signal starts to shift a "O" through U24, the row address is
loaded into the RAM, the address gates are shifted to the column addresses by
the ROW signal and the column addresses are loaded into the RAM.

Simultaneous the presense of a write signal is detected by the RAM circuits as
well as by the data output gate (via U21), and data is read to or written from
teh RAM.

At the trailing slope of the read/write signal, U11-U15-U17 clears the flip-flop
U8, the shift register is reset to all-ones, the DRAM CLR signal resets the DRAM
decoder flip-flop U9 (on schematic 1), the DRAM ACK signal returns to idle state,
and address- and data buffers U41-U42-U45 are released, simultaneous as the re-
fresh address gate U44 is selected.

During a normal instruction where the RAM is not addressed, the INSTR line is dis-
abled to "O" and U7 is reset by the trailing slope of the instruction read com-
mand by the FETCH line., The output of U7 sets flip-flop U8, and a refresh cycle

is initiated. The shift register U24 is set to shift mode by U11, and refresh
counter U43 is updated one count.
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The updated refresh count is connected to the RAM address inputs via U44, and the
address is sampled by the RAM on the leading slope of the RAS signal from U24.
Due to the RAM circuits used, only the lower 7 row addresses need refresh cycles
to refresh all 64 kbyte of memory.

When the ROW signal from U24 is shifted low, U7-U8 is cleared whereby the refresh
cycle is terminated. The next CPU instruction not addressing the dynamic RAM,
will initiate a new refresh cycle with the refresh address updated one count,

During a HLTACK condition (the CPU is halted, the watchdog initiates reset signals

or the EEFROM is programmed), a clock signal from U25 is routed via gate U271 to
the refresh flip-flop U8, enabling auto-refresh every 10,85 usec.

6.2.5, CIRCUIT SCHEMATIC PAGE 5 OF §

The six programme memory chips U34-U35-U36-U37-U38-U72 each including 8 to 16 kbyte,

the workspace memory U40 including 2 to 4 kbyte, and the EEPROM system generation
memory U39 including 2 kbyte memory are located on this schematic.

The memory size of the workspace memory may be selected to 2 kbyte (strap loca-
tion We23) or to 4 kbyte (strap location W22).

The switch-mode supply to the EEPROM memory is formed by the timer U20 with swit-
ching components Q2-L1-CR1 and the feed-back components VR2-VR6-VR7-Q3.

Under normal conditions, the oscillator U20 is reset by connecting a "O" signal
via U16-U17 to terminal 4 of U20, A second buffer U17 forces the base of Q4 below
+5V, whereby the programming voltage to the EEPROM is clamped to +5V even during
an oscillator control failure,

When EEPROM programming is taking place, the RS flip-flop U19 is first reset by
the decoded LOBYTE-WR information, whereby the RTE-timer is gated off (GATE 1
signal). Following this process, the RTE clock is reprogrammed from 1.25 msec. to
20 msec, or 50 msec.,, and the switch mode supply enabled by the decoded EEPROM-WR
information,

This signal generates directly the EEPROM ACK INH signal forcing constant wait
states in the CPU during EEPROM programming, sets the RS flip-flop U19 to gate
the RTE-timer, and via the reprogrammed RTE clock the release signal for the
timer U220,

The timer starts oscillating, and the TIMEOUT INHIBIT signal resets the one-shot
timeout generator in the CPU wait state circuit.

The timer U20 will continue to oscillate during one negative period of the repro-
grammed RTE clock, and any CPU action is halted. After the programming cycle has
commenced, the RTE signal returns to high state, the timer U20 is cleared, the
CPU continues to operate after the 4 msec., wait state timeout, and the EEPROM

ACK INH signal is reset,.

The watchdog signal is decoded from the HIBYTE-WR command, and the RTE gate con-

trol circuit U19 ensures that the RTE signal is disabled until the first watchdog
signal is generated by the CPU.
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The EEPROM INH control signal disables EEPROM programming during watchdog reset
via Q1. To ensure maximum security against erroneous EEPROM programming during
normal operation, address bit A10 is connected in parallel to the EEPROM INH sig-
nal, whereby only the upper half of the 2 kbyte EEPROM may be programmed. During
system generation, strap W8 is removed and the full address range of the EEPROM
memory may be programmed,

The EEPROM switch mode supply oscillates on approx, 100 kHz, switching Q2 and
thereby the current through C1, A high frequency compensation feed-back is coupled
via C19 to the control input of U20, The step-up voltage on C20 is low frequency
filtered in L2-C21, and connected via VR2-VR6-VR7 to the same control input for
DC-compensation,

The control input varies the duty-cycle of the oscillation, and thereby the
step-up voltage for the EEPROM memory. During programming, Q4 is switched off
(base of Q4 switched to high impedance state). VR1-C22-R50 introduces an additio-
nal time constant when the leading slope of the programming voltage exceeds 17V.

The overall curve shape of the programming voltage is essential for the correct
operation of the EEPROM memory, and should fulfil the following requirements:

Programme voltage period: 50 msec, for Intel 2815
20 msec, for Intel 2816

Leading slope to 15.5V : 450 usec. to 750 usec.
Trailing slope : 100 usec. max.
Programming voltage : 21V +/-1V,

6,2.4, CIRCUIT SCHEMATIC PAGE 4 oF &

The main programmable timer U26 receives the 1,085 usec, (921,8 kHz) clock from
the clock generator, and generates three auxiliary clock signals, one for the RTE
interrupt to the CPU and the EEPROM voltage supply, and one for each of the serial
USART'S.

The RTE clock runs normally with a time period of 1,25 msec. but during EEPROM
programming, the timer is reprogrammed to 20 msec., or 50 msec,, depending on the
EEPROM memory used.

The two USART clocks equal 16 times the baud-rate selected for the relevant USART,

The two USART's U28-U29 serve the Console- and Remote CCITT V,24/V.28 serial
input/outputs, and interface circuits U30-U31-U32-U33 perform the conversion be-
tween the TTL-levels to/from the USART's and the V.,24/V.28 levels,

Straps W13-W14=-W15-W16-W17-W18 select optional +5V and +/-12V voltage supply to
the V24/V.28 connectors. Attention should be paid when using these voltage outputs,
as no current limiting is performed.

Console interface configuration and enabling of system generation are controlled
by selecting strap positions W19. These positions are sampled by the system data
bus via latch U27.
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The front-panel/diagnostic-panel interface is formed by U54-U55-U71, LED informa-
tion is latched by buffer US55, and routed to the LED's via current limiting resi-
stors. U71 gates the Mark/Space information from the tone demodulator together
with a Mark/Space LED on/off signal from U55.

The front-panel/diagnostic-panel switches are sampled by the system data bus via
US4. Strap W10 should be inserted to enable front-panel hardware reset,

Front-panel/diagnostic-panel interface is performed via a 16-pole Molex connector
J6 on the PC-board.

Auxiliary control input/output is performed via the 26-pole Molex connector J5
on the PC-board, This interface connection is used by e.g. the Option 005, 100
Baud slave modem board,

6.2.5, CIRCUIT SCHEMATIC PAGE 5 oF 8

The RX-line signal is routed to a balancing transformer T1, followed by a switch-
able O dB/10 dB/20 dB attenuator (W11/W12).

In U56, the received tones are low=pass filtered to approx., 3,3 kHz and limited
to 1.4 V peak by CR6 and CR7. The conditioned signals are available on TP1,

The Mark- and Space-tone filtering is performed in 2 individual filter chains,
each consisting of 2 stagger-tuned second-order bandpass filters.

Bach second-order filter is realized as switch capacitor filters, where the normal
frequency depending resistors have been replaced by switching capacitors,

As an example, the circuit included between TP1 and TP2 forms one filter section,
where C32-U59 realizes a variable resistor (U59 is an analog switch) linear to
the period time of the switch frequency, and C31-C52-U58 realizes an inverting
variable resistor linear to the period time of the switch frequency.

By changing the switch frequency to the filter sections, each section will vary
the resonant frequency linear to the change while maintaining the bandwidth of
the filter,

The second stage of each filter chain is controlled by the same switch frequency
as the relevant first section, but the center frequency has been shifted +45 Hz

by means of the additional circuit components R114-R115 (Mark filter) and R133-

R134 (Space filter),

The switch frequency for each filter chain is approx. 11,1 times the selected
center frequency for the chain,

The overall bandwidth for each filter chain is 75-85 Hz (3 dB bandwidth).

The bandpass filtered receive signal is finally low-pass filtered in U57-C40-C41
(Mark filter) and U57-C120-C121 (Space filter) before final signal detection,

During transmission, the control transistor 22 turns the three FET's Q21-Q25-Q26

off, whereby the first stages of the filter chains are isolated from the second
stages, and the 2 second stages are connected in series for TX-tone filtering.
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Because parts of the second stage bandwidth defining resistors are located on the
primary side of Q21-Q26 (R109-R128), the overall bandwidth of the series connec-
ted filters is changed to approx. 310 Hz for transmit spectrum shaping.

The transmit tone pulses are routed to the filter section via U77 with step-down
resistors.

The bandpass filtered transmit tones are low-pass filtered in U57-C40-C41, before
final amplification,

6,2,6, CIRCUIT SCHEMATIC PAGE b OF &

The filtered receive tones are full-wave rectified in U62-CR10-CR11 (Mark tone)
and U62-CR12-CR13 (Space tone), combined with inverted polarity and integrated
in U62-C46 (100 Hz low pass), and converted to TTL-level in U63,

U61-Q14-Q15 forms the dynamic threshold adjustment for the tone detection, This
circuit injects under software control positive or negative compensation current
to the tone integrator for adjustment of the detector balance, Under normal con-
ditions, the medium voltage level on U671 pin 8 should be O V,

The sine-to-TTL converter U63-R137-R145-R214-R215 monitors the space tone dura-
tion, used by the reciprocal counter for frequency tracking.

Auxiliary control input functions are realized via the RS-410N input circuit U66,
latched via buffer U64 to the system data bus, By strap selection W20/W21, the
demodulated tone signal may be selected from either the internal demodulator, or
from an external demodulator, connected in between the HF-receiver and the Radio-
telex modem.

6.2.7, CIRCUIT SCHEMATIC PAGE / OF &

The tone output signal is final amplificated and low-pass filtered in U62-R64-Q23-
Q24, where variable resistor R64 determines the tone output level, and. Q23-Q24
controls the on/off switching of the final stage (switched off during reception).

The switch frequencies used for controlling the Mark- and Space-tone filters are
generated in the programmable divider U68. The clock frequency for this divider is
derived from the CPU=-clock, via dividing circuit U69. The basic clock frequency
diversion is factory selected to 1 (W4), 2 (W5) or 3 (W5 and W6).

U77-U76 converts the Mark- and Space filter switch frequencies to +/- 7V levels for
the CMOS switch circuits.,

The third counter circuit in U68 generates the transmit-tone frequency during trans-
mission, and measures the Space-tone duration during reception,

U67 receives the converted Space-tone (TTL-level), and gates counter three in U68
for one Space-tone period, every time U67 is enabled for a measurement. The re-
sulting period information is monitored by the software and inverted for the
frequency tracker function.
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RADIOTELEX MODEM SATLOR H1240
CIRCUIT DESCRIPTION

Auxiliary control output functions are realized via the RS-410N open collector
darlington drive output circuit U65 and the bus buffer U70. The maximum output
voltage is limited by VR4 and VRS to approx. 62V.

6.2.8, CIRCUIT SCHEMATIC PAGE 8 OF 8

This circuit schematic shows all supply lines to the various IC-circuits on the
main modem PC-board,
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INSTALLATIGN & SERVICE MANUAL

H 1240

TITEL STYKLISTE
H1240 Main Modem PRoard, PARTS LIST
REF
_REF DES | PART NO NOMENCLATURE OR DESCRIPTION MER | o1y
FIND NO CODE
1 TT37-100000 PRINTED WIRING BOARD T&T 1
2 TT93-100000 ELECTRICAL SCHEMATIC DIAGRAM T&T R
3 COMPONENT LOCATION DRAWING T&T R
Cl 2222 344 15334 CAPACITOR, PLST 330n/63V PHI 2
Cc2 2222 809 05002 CAPACITOR, VAR 10p PHI 1
C3 SR215E103KAA CAPACITOR, CER 10n/63V AVX 10
C4 SR215E103KAA CAPACITOR, CER 10n/63V AVX
C5 SR215E103KAA CAPACITOR, CER 10n/63V AVX
Cé6 SR215E103KAA CAPACITOR, CER 10n/63V AVX
Cc7 SR215E103KAA CAPACITOR, CER 10n/63V AVX
C8 SR215E103KAA CAPACITOR, CER 10n/63V AVX
C9 MDQ15E104ZAA CAPACITOR, CER 100n/50V AVX 70
Cl0 MDO15E104ZAA CAPACITOR, CER 100n/50V AVX
Cll 2222 344 41473 CAPACITOR,‘PLST 47n/250V PHI 2
Cl2 C-400-3n3 CAPACITOR, CER 3n3/63V PHI 1
Cl3 C-400-330p CAPACITOR, CER 330p/63V FER 2
Cl4 MDO15E104ZAA CAPACITOR, CER 100n/50V AVX
Cl5 MDO15E104ZAA CAPACITOR, CER 100n/50V AVX
Clé C-400-1n CAPACITOR, CER 1n/63V FER 4
Cl7 2222 4244 3302 CAPACITOR, PLST 3n3/160V PHI 1
Cl8 2222 344 25104 CAPACITOR, PLST 100n/100V PHI 1
Ccl9 2222 344 55 103 |CAPACITOR, PLST 10n/400V PHI 3
c20 6u8/35-150D CAPACITOR, ELCT 6u8/35V SEMI 1
c21 2222 344 41473 CAPACITOR, PLST 47n/250V PHI
C22 TW-L 0,33uF CAPACITOR, ELCT u33/50V RUB 1
C23 2222 344 15474 CAPACITOR, PLST 470n/63V PHI 3
C24 2222 630 03472 CAPACITOR, CER 4n7/63V PHI 2
C25 Not used
C26 Not used
Cc27 2222 630 03472 CAPACITOR, CER 4n7/63V PHI
C28 2222 4244 2702 CAPACITOR, PLST 2n7/160V PHI 7
C29 2222 4274 2201 CAPACITOR, PLST 220p/160V PHI 1
C30 2222 4244 2702 CAPACITOR, PLST 2n7/160V PHI
Cc31 2222 4264 1002 CAPACITOR, PLST 1ln/160V PHI 7
Cc32 2222 4244 2202 CAPACITOR, PLST 2n2/160V PHI 6
C33 2222 4244 2702 CAPACITOR, PLST 2n7/160V PHI
C34 2222 4244 2702 CAPACITOR, PLST 2n7/160V PHI
C35 2222 4264 1002 CAPACITOR, PLST 1ln/160V PHI
REV NEXT
STATUS | 15 I ASSY
oF USED
SHEETS ON H1z2ko,
APPROVAL DATE REV. APPROVAL AND DATE CODE IDENT | o 91-100000
PT 831016
REV A SHEET 1 of 14
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TITEL STYKLISTE
H1240 Main Modem Board, PARTS LJST
REF DES MFR
—————— PART NO NOMENCLATURE OR DESCRIPTION QTy
FIND NO CODE
C36 2222 4244 2202 CAPACITOR, PLST 2n2/160V PHI
C37 2222 4244 2202 CAPACITOR, PLST 2n2/160V PHI
C38 2222 4264 5601 CAPACITOR, PLST 560p/160V PHI 5
C39 TBD , CER FER
C40 2222 4264 5601 CAPACITOR, PLST 560p/160V PHI
C4l 2222 4264 1002 CAPACITOR, PLST 1n/160V PHI
C42 2222 344 55103 CAPACITOR, PLST 10n/400V PHI
C43 2222 4244 2702 CAPACITOR, PLST 2n7/160V PHI
Ch4 2222 4264 1002 CAPACITOR, PLST 1ln/160V PHI
C45 2222 4244 2202 CAPACITOR, PLST 2n2/160V PHI
C46 2222 4244 6802 CAPACITOR, PLST 6n8/160V PHI 1
C47 C-400-1n CAPACITOR, CER 1n/63V FER
C48 C-400-100p CAPACITOR, CER 100p/63V FER !
C49 C-400-330p CAPACITOR, CER 330p/63V FER
C50 TW-L 1luF CAPACITOR, ELCT lu/50V RUB 1
C51 2222 344 15334 CAPACITOR, PLST 330n/63V PHI
C52 TBD , CER FER
C53 TBD , CER FER
C54 TBD , CER FER
C55 TBD , CER FER
C56 TBD , CER FER
C57 TBD , CER FER
Cll2 C-400-10p CAPACITOR, CER 10p/63V FER 1
Cl13 2222 4244 2702 CAPACITOR, PLST 2n7/160V PHI
Clla 2222 4244 2702 CAPACITOR, PLST 2n7/160V PHI
Clls 2222 4264 1002 CAPACITOR, PLST 1n/160V PHI
Clle 2222 4244 2202 CAPACITOR, PLST 2n2/160V PHI
Cl17 2222 4244 2202 CAPACITOR, PLST 2n2/160V PHI
Cl18 2222 4264 5601 CAPACITOR, PLST 560p/160V PHI
Cl19 TBD , CER FER
Cl120 2222 4264 5601 CAPACITOR, PLST 560p/l60V PHI
Ccl21 2222 4264 1002 CAPACITOR, PLST 1ln/160V PHI
Cl22 2222 344 55103 CAPACITOR, PLST 10n/400V PHI
Cl23 Not used
Cl24 2222 4264 1002 CAPACITOR, PLST 1ln/160V PHI
Cl25 2222 4264 5601 CAPACITOR, PLST 560p/160V PHI
Cl26 Not used
Cl27 Not used
REV NEXT
STATUS LTR | A ‘ ASSY
OF USED
SHEETS ON H1240,
APPROVAL DATE REV. APPROVAL AND DATE CODE IDENT Pl, 91-100000
PT 831016
REV A SHEET 2 of 14




TITEL STYKLISTE

INSTALLATION & SERVICE MANUAL
H 1240

H1240 Main Modem Board. PARTS LIST
REF DES MFR
_—— PART NO NOMENCLATURE OR DESCRIPTION QTyY
FIND NO CODE
cl128 2222 344 15474 CAPACITOR, PLST 470n/63V PHI
C129 2222 344 15474 CAPACITOR, PLST 470n/63V PHI
C130 C-400-1n CAPACITOR, CER 1n/63V FER
Cl31 C-400-1n CAPACITOR, CER 1n/63V FER
Cl132 MDO15E104ZAA CAPACITOR, CER 100n/50V AVX
Cl33 MDOL5E104ZAA CAPACITOR, CER 100n/50V AVX
Cl34 MDO15E104ZAA CAPACITOR, CER 100n/50V AVX
Cl35 SR215E103KAA CAPACITOR, CER 10n/63V AVX
Cl36 SR215E103KAA CAPACITOR, CER 10n/63V AVX
cl137 SR215E103KAA CAPACITOR, CER 10n/63V AVX
Cl138 SR215E103KAA CAPACITOR, CER 10n/63V AVX
CcX MDO15E104ZAA CAPACITOR, CER 100n/50V (63 pcs) AVX
CcY 25 TW 22 MS CAPACITOR, ELCT 22u/25V RUB 7
H 9102 3x10 PHMX SCREW, M3x10 HFC 8
H 1813 M3-A2 SQUARE NUT, M3 HFC 8
H 303004 INSULATING WASHER RAD 8
CR1 1N4935 DIODE, SI 1N4935 MOT 1
CR2 Not used
CR3 Not used
CR4 1N4148 DIODE, SI 1N4148 PHI 13
CR5 1N4148 DIODE, SI 1N4148 PHI
CR6 BZV46C1V5 DIODE, SI BZV46-ClV5 PHI 2
CR7 BZV46C1lV5 DIODE, SI BZV46-ClV5 PHI
CR8 Not used
CR9 Not used
CR10 1N4148 DIODE, SI 1N4148 PHI
CR11 1IN4148 DIODE, SI 1N&4148 | PHI
CR12 1IN4148 DIODE, SI 1N4148 PHI
CR13 IN4148 DIODE, SI 1N4148 PHI
CR14 IN4148 DIODE, SI 1N4148 PHI
CR15 Not used
CR16 Not used
CR17 Not used
CR18 1N4148 DIODE, SI 1N4148 PHI
CR19 1N4148 DIODE, SI 1N4148 PHI
CR20 1N4148 DIODE, SI 1N4148 PHI
CR21 1N4148 DIODE, SI 1N4148 PHI
CR22 1N4148 DIODE, SI 1N4148 PHI
REV NEXT
STATUS LTR | A ASSY
OF USED
SHEETS ON H1240.
APPROVAL DATE REV. APPROVAL AND DATE CODE |IDENT PL 91-100000
PT 831016
REV A SHEET 3 of l4




TITEL STYKLISTE
H1240 Main Modem Board. PARTS LIST
REF DES '
_ PART NO NOMENCLATURE OR DESCRIPTION MFR QTt
FIND NO CODE
CR23 1N4148 DIODE, SI 1N4148 PHI
Fl 480518 FUSE, 1A mT RAD 1
H1 75160-102-36 WRAP POST BERG |67 /36
H2 ' 1358 TEST POINTS PHI 7
H3 5965 FUSE SOCKET PHI 2
H4 ICK 24B IC-HEAT SINK FISC 2
H5 304742 TERMINAL-GND RAD 1
J1 164802-1 CONNECTOR, 25-POLE FEMALE AMP 2
J2 164802-1 CONNECTOR, 25-POLE FEMALE AMP
J3 164800-1 CONNECTOR, 9-POLE FEMALE AMP 1
J4 164492-1 CONNECTOR, 9-POLE MALE AMP 1
J5 10-56-3261 CONNECTOR, 26-POLE MALE MLX i
J6 10-56-3161 CONNECTOR, 16-POLE MALE MLX 1
J7 09-75-1071 CONNECTOR, 7-POLE MALE MLX 1
L1 B65806-A1006-D1 | COIL, 180u 30 vindinger SIE 1
L1 B65805-N160-A48 | CORE, FERRIT SIE 1
Ll B65806-B2001 CORE CLAMPS SIE 2
L2 IM6, 470u COIL, 470u IM6 DALE 1
Ql 2N2222A TRANSISTOR, NPN 2N2222A PHI 3
Q2 2N2222A TRANSISTOR, NPN 2N2222A PHI 3
Q3 2N2222A TRANSISTOR, NPN 2N2222A PHI
Q4 2N2907A TRANSISTOR, PNP 2N2907A PHI 4
Q5 BC560 TRANSISTOR, PNP BC560 PHI 3
Q6 BC547 TRANSISTOR, NPN BC547 PHI 3
Q7 BC547 TRANSISTOR, NPN BC547 PHI
Q8 BC547 TRANSISTOR, NPN BC547 PHI
Q9 2N5639 TRANSISTOR, FET 2N5639 MOT =
Qlo0 2N2369A TRANSISTOR, NPN 2N2369A PHI 1
Qll 2N2907A TRANSISTOR, PNP 2N2907A PHI
Ql2 Not used
Q13 Not used
Ql4 2N2907A TRANSISTOR, PNP 2N2907A PHI
Ql5 2N2907A TRANSISTOR, PNP 2N2907A PHI
Qlé Not used
Q17 Not used
Ql8 Not used
Ql9 Not used
REV NEXT
STATUS (TR | A ASSY
OF USED
SHEETS ON H124O,
APPROVAL DATE REV. APPROVAL AND DATE CODE IDENT PL 91-100000
PT 831016
REV A SHEET 4 of 14
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INSTALLATION & SERVICE MANUAL

H 1240

TITEL STYKLISTE
H1240 Main Modem Board. PARTS LIST
_REF DES | PART NO NOMENCLATURE OR DESCRIPTION MFR | 41y
FIND NO CODE
Q20 Not used
21 | 2N5639 TRANSISTOR, FET 2N5639 MOT
22 | BC560 TRANSISTOR, PNP BC560 PHI
Q23 | 2N5639 TRANSISTOR, FET 2N5639 MOT
Q24 | BC560 TRANSISTOR, PNP BC560 PHI
Q25 | 2N5639 TRANSISTOR, FET 2N5639 MOT
Q26 | 2N5639 TRANSISTOR, FET 2N5639 MOT
R1 SFR 25 RESISTOR, FILM 1K/0.25 J PHI 11
R2 SFR 25 RESISTOR, FILM 470R/0.25 J PHI 7
R3 SFR 25 RESISTOR, FILM 470R/0.25 J PHI
R4 SFR 25 RESISTOR, FILM 10K/0.25 J PHI 21
R5 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R6 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R7 SFR 25 RESISTOR, FILM 27K/0.25 J PHI 2
R8 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R9 SFR 25 RESISTOR, FILM 4K7/0.25 J PHI 9
R10 | SFR 25 RESISTOR, FILM 33R/0.25 J PHI
RI1 | SFR 25 RESISTOR, FILM 33R/0.25 J PHI
R12 | SFR 25 RESISTOR, FILM 4K7/0.25 J PHI
R13 | SFR 25 RESISTOR, FILM 220R/0.25 J PHI 8
R14 | SFR 25 RESISTOR, FILM 220R/0.25 J PHI
R15 | SFR 25 RESISTOR, FILM 11K/0.25 J PHI 4
R16 | SFR 25 RESISTOR, FILM 11K/0.25 J PHI
R17 Not used
R18 | SFR 25 RESISTOR, FILM 200R/0.25 J PHI 5
R19 | SFR 25 RESISTOR, FILM 200R/0.25 J PHI
R20 | SFR 25 RESISTOR, FILM 200R/0.25 J PHI
R21 | SFR 25 RESISTOR, FILM 200R/0.25 J PHI
R22 | SFR 25 RESISTOR, FILM 200R/0.25 J PHI
R23 Not used
R24 | SFR 25 RESISTOR, FILM 470R/0.25 J PHI
R25 | SFR 25 RESISTOR, FILM 470R/0.25 J PHI
R26 | SFR 25 RESISTOR, FILM 470R/0.25 J PHI
R27 | SFR 25 RESISTOR, FILM 470R/0.25 J PHI
R28 | SFR 25 RESISTOR, FILM 11K/0.25 J PHI
R29 | SFR 25 RESISTOR, FILM 11K/0.25 J PHI
R30 | SFR 25 RESISTOR, FILM 470R/0.25 J PHI
REV NEXT
e Lo, £
SHEETS ON H1240,
APPROVAL DATE REV APPROVAL AND DATE  [CODE IDENT | o 91-100000
PT 831016
REV A SHEET 5 of 14




TITEL STYKLISTE
H1240 Main Modem Board, PARTS LIST
REF DES MFR "
_— PART NO NOMENCLATURE OR DESCRIPTION QTY
FIND NO CODE
R31 SFR 25 RESISTOR, FILM 270R/0.25 J PHI 6
R32 SFR 25 RESISTOR, FILM 270R/0.25 J PHI
R39 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R40 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R41 SFR 25 RESISTOR, FILM 510R/0.25 J PHI 4
R42 SFR 25 RESISTOR, FILM 3K6/0.25 J PHI 1
R43 SFR 25 RESISTOR, FILM 47R/0.25 J PHI 1
R44 SFR 25 RESISTOR, FILM 4K7/0.25 J PHI
R45 SFR 25 RESISTOR, FILM 82R/0.25 J PHI 2
R46 SFR 25 RESISTOR, FILM 2R2/0.25 J PHI 1
R47 SFR 25 RESISTOR, FILM 510R/0.25 J PHI
R48 SFR 25 RESISTOR, FILM 510R/0.25 J PHI
R49 PR 37 RESISTOR, CARB 33R/1.0 J PHI 1
R50 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R51 SFR 25 RESISTOR, FILM 22K/0.25 J PHI 2
R52 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R53 SFR 25 RESISTOR, FILM 2K2/0.25 J PHI 5
R54 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R55 SFR 25 RESISTOR, FILM 5K1/0.25 J PHI 1
R56 258038EKP102E1L RESISTOR, VAR 1K/0.5 K PHI 2
R57 SFR 25 RESISTOR, FILM 91R/0.25 J PHI 1
R58 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R59 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R60 SFR 25 RESISTOR, FILM 560R/0.25 J PHI 1
R61 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R62 SFR 25 RESISTOR, FILM 100K/0.25 J PHI 15
R63 SFR 25 RESISTOR, FILM 3K9/0.25 J PHI 5
R64 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R65 SFR 25 RESISTOR, FILM 5K6/0.25 J PHI 1
R66 SFR 25 RESISTOR, FILM 300K/0.25 J PHI 1
R67 SFR 25 RESISTOR, FILM 56K/0.25 J PHI 3
R68 SFR 25 RESISTOR, FILM 27K/0.25 J PHI
R69 SFR 25 RESISTOR, FILM 1K8/0.25 J PHI 1
R70 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R71 SFR 25 RESISTOR, FILM 47K/0.25 J PHI 5
R72 SFR 25 RESISTOR, FILM 47K/0.25 J PHI
R73 SFR 25 RESISTOR, FILM 47K/0.25 J PHI
R74 SFR 25 RESISTOR, FILM 4K7/0.25 J PHI
REV NEXT
s s e
SHEETS ON H124O.
APPROVAL DATE REV APPROVAL AND DATE CODE IDENT PL 91-100000
PT 831016
REV A SHEET 6 of 14
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INSTALLATION & SERVICE MANUAL

H 1240

TITEL STYKLISTE
H1240 Main Modem Board., PARTS LIST
£
_REF DES | PART NO NOMENCLATURE OR DESCRIPTION MFR | ary
FIND NO CODE
R75 SFR 25 RESISTOR, FILM 4K7/0.25 J PHI
R76 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R77 SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R78 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R79 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R80 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R81 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R82 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R83 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R84 SFR 25 RESISTOR, FILM 220R/0.25 J PHI
R85 SFR 25 RESISTOR, FILM 220R/0.25 J PHI
R86 SFR 25 RESISTOR, FILM 910R/0.25 J PHI 2
R87 SFR 25 RESISTOR, FILM 220R/0.25 J PHI
R88 SFR 25 RESISTOR, FILM 220R/0.25 J PHI
R89 SFR 25 RESISTOR, FILM 910R/0.25 J PHI
R90 SFR 25 RESISTOR, FILM 820R/0.25 J PHI 1
R91 SFR 25 RESISTOR, FILM 220R/0.25 J PHI
R92 SFR 25 RESISTOR, FILM 270R/0.25 J PHI
R93 SFR 25 RESISTOR, FILM 2K2/0.25 J PHI
R4 SFR 25 RESISTOR, FILM 270R/0.25 J PHI
R95 SFR 25 RESISTOR, FILM 1K6/0.25 J PHI 1
R96 SFR 25 RESISTOR, FILM 4K7/0.25 J PHI
R97 SFR 25 RESISTOR, FILM 510/0.25 J PHI
R98 SFR 25 RESISTOR, FILM 20K/0.25 J PHI 2
R99 SFR 25 RESISTOR, FILM 30K/0.25 J PHI 1
R100 | SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R101 | SFR 25 RESISTOR, FILM 3K9/0.25 J PHI
R102 | SFR 25 RESISTOR, FILM 56K/0.25 J PHI
R103 | SFR 25 RESISTOR, FILM 39K/0.25 J PHI 9
R104 | SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R105 | SFR 25 RESISTOR, FILM 100R/0.25 J PHI 11
R106 | SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R107 | SFR 25 RESISTOR, FILM 1OOR/0.25 J PHI
R108 | SFR 25 RESISTOR, FILM 39K/0.25 J PHI
R109 | SFR 25 RESISTOR, FILM 3K9/0.25 J PHI
R110 | SFR 25 RESISTOR, FILM 39K/0.25 J PHI
R111 | SFR 25 RESISTOR, FILM lOOR/0.25 J PHI
R112 | SFR 25 RESISTOR, FILM 47K/0.25 J PHI
R113 | SFR 25 RESISTOR, FILM 10OR/0.25 J PHI
REV ‘ NEXT
STATUS | 1R |a ASSY
OF USED
SHEETS ON H1240.,
APPROVAL DATE REV APPROVAL AND DATE CobE 1IDENT | b 91-100000
PT 831016
REV A SHEET 7 of 14




TITEL STYKLISTE
H1240 Main Modem Board. PARTS LIST
REF DE
_REF DES PART NO NOMENCLATURE OR DESCRIPTION MFR | 41y
FIND NO CODE
R114 | SFR 25 RESISTOR, FILM 470K/0.25 J PHI 2
R115 | SFR 25 RESISTOR, FILM 1K2/0.25 J PHI 2
R116 | SFR 25 RESISTOR, FILM 82K/0.25 J PHI 4
R117 | SFR 25 RESISTOR, FILM 39K/0.25 J PHI
R118 | SFR 25 RESISTOR, FILM 82K/0.25 J PHI 7
R119 | SFR 25 RESISTOR, FILM 51K/0.25 J PHI
R120 | SFR 25 RESISTOR, FILM 51K/0.25 J PHI
R121 | SFR 25 RESISTOR, FILM 56K/0.25 J PHI
R122 | SFR 25 RESISTOR, FILM 39K/0.25 J PHI
R123 | SFR 25 RESISTOR, FILM l00K/0.25 J PHI
R124 | SFR 25 RESISTOR, FILM 100R/0.25 J PHI
R125 | SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R126 | SFR 25 RESISTOR, FILM l00R/0.25 J PHI
R127 | SFR 25 RESISTOR, FILM 39K/0.25 J PHI
R128 | SFR 25 RESISTOR, FILM 3K9/0.25 J PHI
R129 | SFR 25 RESISTOR, FILM 39K/0.25 J PHI
R130 | SFR 25 RESISTOR, FILM 100R/0.25 J PHI
R131 | SFR 25 RESISTOR, FILM 47K/0.25 J PHI
R132 | SFR 25 RESISTOR, FILM 100R/0.25 J PHI
R133 | SFR 25 RESISTOR, FILM 470K/0.25 I PHI
R134 | SFR 25 RESISTOR, FILM 1K2/0.25 J PHI
R135 | SFR 25 RESISTOR, FILM 51K/0.25 J PHI
R136 SFR 25 Not used
R137 | SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R138 | SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R139 Not used
R140 | SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R141 Not used
R142 | SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R143 Not used
R144 | SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R145 Not used
R146 | SFR 25 RESISTOR, FILM 2K7/0.25 J PHI 1
R147 | SFR 25 RESISTOR, FILM 2K/0.25 J PHI 2
R148 | SFR 25 RESISTOR, FILM 3K/0.25 J PHI 2
R149 | SFR 25 RESISTOR, FILM 220K/0.25 J PHI 1
R150 | VR 25 RESISTOR, CARB 1M2/0.25 J PHI 1
R151 | SFR 25 RESISTOR, FILM l0K/0.25 J PHI
R152 | SFR 25 RESISTOR, FILM 10R/0.25 J PHI 1
REV NEXT
STATUS | 1R |a ASSY
OF USED
SHEETS 1 “oN H1240,
APPROVAL DATE REV APPROVAL AND DATE CODE IDENT | p| 91100000
PT 831016
REV A SHEET 8 of 14
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INSTALLATION & SERVICE MANUAL

H 1240

TITEL STYKLISTE
H1240 Main Modem Board., PARTS LIST
_REF DES | PART NO NOMENCLATURE OR DESCRIPTION MFR 1 a7y
FIND NO CODE
R153 SFR 25 RESISTOR, FILM 3K3/0.25 J PHI 4
R154 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R155 SFR 25 RESISTOR, FILM 2K2/0.25 J PHI
R156 SFR 25 RESISTOR, FILM 2K2/0.25 J PHI
R157 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R158 SFR 25 RESISTOR, FILM 20K/0.25 J PHI
R159 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R160 VR 25 RESISTOR, CARB 10M/0.25 J PHI 1
R161 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R162 SFR 25 RESISTOR, FILM 4K7/0.25 J PHI
R163 SFR 25 RESISTOR, FILM 120K/0.25 J PHI 1
R164 SFR 25 RESISTOR, FILM 7K5/0.25 J PHI 2
R165 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R166 SFR 25 RESISTOR, FILM 7K5/0.25 J PHI
R167 SFR 25 RESISTOR, FILM 3K1/0.25 J PHI
R168 8038EKP102E1 RESISTOR, VAR. 1K/0.5K PHI
R169 Not used
R170 Not used
R171 Not used
R172 SFR 25 RESISTOR, FILM 1M/0.25 J PHI 4
R173 Not used
R174 Not used
R175 VR 25 RESISTOR, CARB 3M3/0.25 J PHI 1
R176 SFR 25 RESISTOR, FILM 150K/0.25 J PHI 1
R177 SFR 25 RESISTOR, FILM 330K/0.25 J PHI 1
R178 SFR 25 RESISTOR, FILM 4K7/0.25 J PHI
R179 SFR 25 RESISTOR, FILM 3K3/0.25 J PHI
R180 SFR 25 RESISTOR, FILM 4K7/0.25 J PHI
R181 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R182 SFR 25 RESISTOR, FILM 2K2/0.25 J PHI
R183 SFR 25 RESISTOR, FILM 1K/0.25 J PHI
R184 PR 37 RESISTOR, CARB 100R/1.0 J PHI 5
R185 Not used
R186 Not used
R187 Not used
R188 SFR 25 RESISTOR, FILM 2K/0.25 J PHI
R189 PR 37 RESISTOR, CARB 100R/1.0 J PHI
R190 Not used
REV NEXT
TS 7 i
SHEETS ON H12ko.
APPROVAL DATE REV. APPROVAL AND DATE CODE IDENT PL 91-100000
PT 831016
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TITEL STYKLISTE
H1240 Main Modem Board, PARTS LIST
REF DES MFR o
e PART NO NOMENCLATURE OR DESCRIPTION QT
FIND NO CODE '
R191 SFR 25 RESISTOR, FILM IM/0.25 J PHI
R192 PR 37 RESISTOR, CARB 100R/1.0 J PHI
R193 Not used
R194 Not used
R195 Not used
R196 Not used
R197 PR 37 RESISTOR, CARB 100R/1.0 J PHI
R198 Not used
R199 Not used
R200 Not used
R201 PR 37 RESISTOR. CARB 100R/1.0 J PHI
R202 Not used
R203 Not used
R204 Not used
R205 SFR 25 RESISTOR, FILM 33R/0.25 J PHI
R206 SFR 25 RESISTOR, FILM 33R/0.25 J PHI
R207 SFR 25 RESISTOR, FILM 33R/0.25 J PHI
R208 SFR 25 RESISTOR, FILM 33R/0.25 J PHI
R209 SFR 25 RESISTOR, FILM 33R/0.25 J PHI
R210 SFR 25 RESISTOR, FILM 33R/0.25 J PHI
R211 SFR 25 RESISTOR, FILM 33R/0.25 J PHI
R212 SFR 25 RESISTOR, FILM 33R/0.25 J PHI
R213 SFR 25 RESISTOR, FILM 220R/0.25 J PHI
R214 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R215 VR 25 RESISTOR, CARB 22M/0.25J PHI 1
R216 Not used
R217 Not used
R218 Not used
R219 Not used
R220 SFR 25 RESISTOR, FILM 51K/0.25 J PHI
R221 SFR 25 RESISTOR, FILM 39K/0.25 J PHI |
R222 SFR 25 RESISTOR, FILM 82K/0.25 J PHI
R223 SFR 25 RESISTOR, FILM 68K/0.25 J PHI 1
R224 SFR 25 RESISTOR, FILM 3K3/0.25 J PHI
R225 SFR 25 RESISTOR, FILM 22K/0.25 J PHI
R226 SFR 25 RESISTOR, FILM 390K/0.25 J PHI
R227 SFR 25 RESISTOR, FILM 3K3/0.25 J PHI
R228 SFR 25 RESISTOR, FILM 51K/0.25 J PHI
REV NEXT
STATUS LTR | A ASSY
OF USED
SHEETS ON H124O,
APPROVAL DATE REV APPROVAL AND DATE CODE IDENT PL 91-100000
PT 831016
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INSTALLATION & SERVICE MANUAL

1240

H

TITEL STYKLISTE
H1240 Main Modem Board. PARTS LIST
R
_REF DES | PART NO NOMENCLATURE OR DESCRIPTION MFR | o1y
FIND NO CODE
R229 SFR 25 RESISTOR, FILM 1M/0.25 J PHI
R230 SFR 25 RESISTOR, FILM 1M/0.25 J PHI
R231 SFR 25 RESISTOR, FILM 82R/0.25 J PHI
R232 8038EKP103El RESISTOR, VAR. 10K/0.5 K PHI 1
R233 SFR 25 RESISTOR. FILM 51K/0.25 J PHI
R234 SFR 25 RESISTOR, FILM 51K/0.25 J PHI
R235 SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R236 SFR 25 RESISTOR, FILM 100R/0.25 J PHI
R237 SFR 25 RESISTOR, FILM 270R/0.25 J PHI
R238 SFR 25 RESISTOR, FILM 270R/0.25 J PHI
R239 Not used
R240 Not used
R241 SFR 25 RESISTOR, FILM 10K/0.25 J PHI
R242 SFR 25 RESISTOR, FILM 3K9/0.25 J PHI
R243 SFR 25 RESISTOR, FILM 82K/0.25 J PHI
R244 SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R245 SFR 25 RESISTOR, FILM 100K/0.25 J PHI
R246 SFR 25 RESISTOR, FILM 100R/0.25 J PHI
R247 SFR 25 RESISTOR, FILM 100R/0.25 J PHI
RS1 MSP10AOQO1-103G RESISTOR, SIL 9 x 10K Dale 1
RS2 C04-1-104 J RESISTOR, SIL 3 x 100K TRW 2
RS3 MSP0O8AO1-103G RESISTOR, SIL 7 x 10K DALE 1
RS4 MSPO8AO1-102G RESISTOR, SIL 7 x 1K DALE 1
RS5 C04-1-104 J RESISTOR, SIL 3 x 100K TRW
Tl TD 2418 TRAFO, 600 OHM LINE TRA 2
T2 TD 2418 TRAFO, 600 OHM LINE TRA
Ul 8085 AH-2 INTEGRATED CKT, 8085AH-2 SIE 1
U2 74LS373 INTEGRATED CKT, 74LS373 TI 3
U3 7418365 INTEGRATED CKT, 74LS365 TI 3
U4 741LS245 INTEGRATED CKT, 74LS245 TI 1
U5 7415138 INTEGRATED CKT, 74LS138 TI 2
Ué 7415138 INTEGRATED CKT, 74LS138 TI
u7 74LS74 INTEGRATED CKT, 74LS74 TI 5
U8 74LS74 INTEGRATED CKT, 74LS74 TI
U9 74LS874 INTEGRATED CKT, 74LS74 TI
Ulo 741LS27 INTEGRATED CKT, 74LS27 TI 1
Ull 741L.S32 INTEGRATED CKT, 74LS32 TI 2
Ul2 74LS00 INTEGRATED CKT, 74LS00 TI 3
REV NEXT
e L. =
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TITEL STYKLISTE
H1240 Main Modem Board. PARTS LIST
REF D
_REF DES | PART NO NOMENCLATURE OR DESCRIPTION MER 1 a1y
FIND NO CODE
U13 | 74LS04 INTEGRATED CKT, 74LS04 T 4
Ul4 | 74LS04 INTEGRATED CKT, 74LS04 TI
UL5 | 74LS04 INTEGRATED CKT, 74LS04 TI
Ul6 | 74LS32 INTEGRATED CKT, 74LS32 TI
u17 | 7406 INTEGRATED CKT, 7406 TI 1
Uls LM339 INTEGRATED CKT, LM339 TI 2
Ule¢ 7415279 INTEGRATED CKT, 74LS279 TI 1
U20 NE555 INTEGRATED CKT, NE555 TI
v21 | 741500 INTEGRATED CKT, 74LS00 TI
u22 | 741500 INTEGRATED CKT, 74LS00 TI
U23 | 7415123 INTEGRATED CKT, 74L5123 TT ]
u24 | 74151954 INTEGRATED CKT, 74LS195A TI 1
u25 | 7415390 INTEGRATED CKT, 74LS390 TI ]
U26 | 8253-5 INTEGRATED CKT, 8253-5 SIE |
u27 741,8373 INTEGRATED CKT, 74LS373
U28 | 8251A INTEGRATED CKT, 8251A SIE 2
Uu29 8251A INTEGRATED CKT, 8351A TI
U30 | 75188 INTEGRATED CKT, 75188 TI 3
U3l | 75188 INTEGRATED CKT, 75188 TI
u32 | 75189 INTEGRATED CKT, 75189A TI 3
U33 | 751894 INTEGRATED CKT, 751894 I
U34 MBM2764-30Z INTEGRATED CKT, 2764 FUJ 6
U35 | MBM2764-30% INTEGRATED CKT, 2764 FUJ
U36 | MBM2764-30% INTEGRATED CKT, 2764 FUJ
U37 | MBM2764-30% INTEGRATED CKT, 2764 FUJ
U38 MBM2764-30Z INTEGRATED CKT, 2764 FUJ
U39 | 2816 INTEGRATED CKT, 2816 SIE
040 | MK4802P(J) INTEGRATED GKT, MK4802P(J) MOST
vsl | 74L5257A INTEGRATED CKT, 74LS257A TI 2
U442 741LS257A INTEGRATED CKT, 74LS257A TI
Us3 | 7415393 INTEGRATED CKT, 74LS393 TI !
Us44 7418244 INTEGRATED CKT, 74LS244 TI 1
U4s | 7415373 INTEGRATED CKT, 74LS373 TI
U46 | MB8264-20 INTEGRATED CKT, 8264-20 FUJ 8
U47 | MB8264-20 INTEGRATED CKT, 8264-20 FUJ
U48 | MB8264-20 INTEGRATED CKT, 8264-20 FUJ
U49 | MB8264-20 INTEGRATED CKT, 8264-20 FUJ
USO | MB8264-20 INTEGRATED CKT, 8264-20 FUJ
REV NEXT
s L, i
SHEETS ON H124k0,
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INSTALLATIGN & SERVICE MANUAL

H 1240

TITEL STYKLISTE
H1240 Main Modem Board. PARTS LIST
REF DES
_REF DES | PART NO NOMENCLATURE OR DESCRIPTION MFR | g1y
FIND NO CODE
U5l | MB8264-20 INTEGRATED CKT, 8264-20 FUJ
Us2 | MB8264-20 INTEGRATED CKT, 8264-20 FUJ
U53 | MB8264-20 INTEGRATED CKT, 8264-20 FUJ
U554 7415365 INTEGRATED CKT, 74LS365 TI
U55 7418377 INTEGRATED CKT, 74LS377 TI 2
Us6 | TLOS4 INTEGRATED CKT, TLO84 TI 4
Us7 | TLO84 INTEGRATED CKT, TLO84 T1
Us8 | HEF4066 INTEGRATED CKT, HEF4066 PHI 6
U559 HEF4066 INTEGRATED CKT, HEF4066 PHI
U60 | HEF4066 INTEGRATED CKT, HEF4066 PHI
U6l | TLO84 INTEGRATED CKT, TLO84 T1
u62 | TLO84 INTEGRATED CKT, TLO84 T1
U63 | LM339 INTEGRATED CKT, LM339 T1
U4 | 7415365 INTEGRATED CKT, 74LS365 TI
U65 75468 INTEGRATED CKT, 75468 TI 1
U66 75189A INTEGRATED CKT, 75189A TI
ue7 74LS74 INTEGRATED CKT, 74LS74 TI
U68 8254 INTEGRATED CKT, 8254 SIE 1
U69 74LS74 INTEGRATED CKT, 74LS74 TI
U70 74LS377 INTEGRATED CKT, 74LS377 TI
U71 | 74LS37 INTEGRATED CKT, 74LS37 TI 1
U72 MBM2764-30Z INTEGRATED CKT, 2764 FUJ
U73 HEF4066 INTEGRATED CKT, HEF4066 PHI
U74 HEF4066 INTEGRATED CKT, HEF4066 PHI
U75 | HEF4066 INTEGRATED CKT, HEF4066 PHI
U76 75188 INTEGRATED CKT, 75188 TI
u77 74LS04 INTEGRATED CKT, 74LS04 TI
VRl | BZX79C12 DIODE,SD,ZENER, 12V PHI 1
VR2 BZX79C6V2 DIODE,SD,ZENER, 6,2V PHI 1
VR3 BZX79C3V9 DIODE,SD,ZENER, 3,9V PHI 1
VR4 BZV85C62 DIODE,SD,ZENER, 62V PHI 2
VR5 | BZV85C62 DIODE,SD,ZENER, 62V PHI
VR6 BZX79C6V8 DIODE,SD,ZENER, 6,8V PHI 2
VR7 ’BZX79C6V8 DIODE,SD,ZENER, - 6,8V PHI
VR8 Not used
VR9 | BZX79C7V5 DIODE,SD,ZENER, 7,5V PHI 2
VR1O | BZX79C2V4 DIODE,SD,ZENER, 2,4V PHI 2
VR11 BZX79C2V4 DIODE,SD,ZENER, 2,4V PHI
REV NEXT
STATUS | 15 | A ASSY
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TITEL STYKLISTE
H1240 Main Modem Board, PARTS LIST
_REF D65 | PART NO NOMENCLATURE OR DESCRIPTION MER | qy
FIND NO CODE
VR12 BZX79C7V5 DIODE,SD,ZENER, 7,5V PHI
Wl/23| 76264-101 MINI-MATE-2600  0,1" BERG| 14
v1 9.216 MHz CRYSTAL UNIT,QUARTZ 9.216MHz PIE 1
XU DIL B40OP108 SOCKET, 40 PIN BURN 1
XU DIL B28P108 SOCKET, 28 PIN BURN 10
XU DIL B24P108 SOCKET, 24 PIN BURN 2
XU DIL B20P108 SOCKET, 20 PIN BURN 7
XU DIL BL6P108 SOCKET, 16 PIN BURN| 20
XU DIL BL4P108 SOCKET, 14 PIN BURN| 37
XU DIL BSP108 SOCKET, 8 PIN BURN ]
REV NEXT
STATUS | 75 |a ASSY
oF USED
SHEETS ON H1z24O.
APPROVAL DATE REV APPROVAL AND DATE  [CODE IDENT | 51 91-100000
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ARG H1240

13,  PART LISTS

INDICATOR UNIT H1240 Modul 400 1/2

Symbol Description Manufact.

R4O1 Resistor IOOKohmiS% 0,33W | Philips 2322 211 13104
RL4O2 Resistor 22Kohmi5% 0,33W | Philips 2322 211 13223
RLO3 Resistor 220Kohmi5%' 0,33W | Philips 2322 211 33224
RLOL Resistor 10Kohmi5% 0,33W | Philips 2322 211 13103
R4OS Resistor 10Kohm¥59% 0,33W | Philips 2322 211 13103
R4O6 Resistor 22KohmZ 5% 0,33W | Philips 2322 211 13223
RLO7 Resistor 22Kohm= 5% 0,33W | Philips 2322 211 13223
R408 Resistor 15Kohmi5% 0,33W | Philips 2322 211 33153
RLO9 Resistor 39Kohmi5% 0,33W | Philips 2322 211 33393
RL410O Resistor 15Kohmi5% 0,33W | Philips 2322 211 33153
RA411 Resistor 100Kohm= 5% 0,33W | Philips 2322 211 13104
R412 Resistor 68Kohmi5% 0,33W | Philips 2322 211 13683
R413 Resistor 150Kohmi5% 0,33W | Philips 2322 211 33154
RU41L Resistor 10KohmZ 5% 0,33W | Philips 2322 211 13103
R415 Resistor 10Kohmi5% 0,33W | Philips 2322 211 13103
R416 Resistor 680 OhmZ5% 0,33W | Philips 2322 211 13681
RL17 Resistor 1KohmZ 5% 0,33W | Philips 2322 211 13102
ckol Capacitor, polyetylent. 220nF¥20% 100V | Siemens 32560-D1224-K
choz Capacitor, polyetylent. 220nF120% 100V | Siemens 32560-D1224-K
chos Capacitor, polyetylent. 100nF20% 100V | Siemens 32510-D1104-K
Tho1 Transistor Motorola BC328=25
Tho2 Transistor Motorola BC558
pho1 Diode, silicon Motorola INLLLS
DhO2 Diode, silicon Motorola INLLLE
DLO3 Diode, silicon Motorola INLLLS
DhokL Diode, silicon Motorola INLLLS
DLO5 Diode, light emitting Eigﬁtron MV5753
D406 |Diode, light emitting Beftron | MV5753
D407 |Diode, light emitting BZftron | MV5253
D408 |Diode, light emitting Eo&Rtron | MV5253
D409 |Diode, light emitting HeZftron | MV5253
D410 |Diode, light emitting HoZtron | MV5253
D411 |Diode, light emitting HeZfltron | MV5753
D412 |Diode, light emitting B tron | MV5753
D413 |Diode, light emitting HeZftron | Mvs253
D414 |Diode, light emitting BeZftron | Mv5253




INDICATOR UNIT _H1240 ___Modul koo 2/2
Symbol : Description Manufact.
Ichko1 Integrated circuit Motorola MC14017B
Ickoz Integrated circuit Motorola LM393
Jho1 IC-soket AMP 640-358-3
PLO1 AMP connector AMP 164713=7
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ARQ H1240

MODE SWITCH UNIT H1240 '~ Modul 500 1/1
Symbol Description Manufact.
S501 Switch 5xF20,2u 0.0.+F2u ee NE15 | Shadow
to S505.
S506 Miniswitch, unimec, momentery 15,500 MEC MK IT




POWER SUPPLY TII H1240 Modul 600 1/2
Symbol Description Manufact.

R601 Resistor 220 Ohmis% 4w |Philips 2322 330 22221
R602 |Resistor 1KohmZ5% 0,33W |Philips 2322 106 33102
R603 Resistor l5OKohmiS% 0,33W |Philips 2322 106 33154
R60O4 Resistor 560 Ohm%59% 1w | Philips 2322 212 13561
R605 Resistor 3, 9Kohm* 5% 0,33W |Philips 2322 211 13392
R606 Resistor 2, 7KohmZ 5% 1,6W |Philips 2322 191 52702
c601 Capacitor, polyester 1uF 100V PH 2222 344 25105
c602 Capacitor, polyester 1uF 100V PH 2222 344 25105
C603 Capacitor, polyester 1uF 100V PH 2222 344 25105
c60L Capacitor, elektrolytic 100uF Lov ROE EKM OO0 DD 310G
C605 Capacitor, elektrolytic 100uF 16V ROE EKM OO CC 310D
C606 Capacitor, polyetylent, 10nF LoOV | Siemens B32510-D6103-K
Cc607 Capacitor, polyetylent. 10nF Loov |Siemens B32510-D6103-K
c608 Capacitor, polyester 0,22ufF 100V PH 2222 344 25224
c609 Capacitor, polyester 0,22uF 100V PH 2222 344 25224
c610 Capacitor, polyester 0,22uF 100V PH 2222 344 25224
Cc611 Capacitor, elektrolytic 2200uF 16V ROE EG 03 KE- 422D
c612 Capacitor, elektrolytic 1000uF 25V ROE EKM 00JG L41O0E
c6113 Capacitor, elektrolytic 1000uF 25V ROE EKM\OOJG L10E
c61L Capacitor, elektrolytic 2200uF 16V ROE EG 03 KE 422D
c615 Capacitor, elektrolytic 2200uF 16V ROE EG 03 KE 422D
Cc616 Capacitor, elektrolytic 2200uF 16V ROE EG 03 KE 422D
Cc617 Capacitor, polyester 0,22uF 100V PH 2222 344 25224
c618 Capacitor, polyester 0,22uF 100V PH 2222 344 25224
c619 Capacitor, polyester 0,22uF 100V PH 2222 344 25224
c620 Capacitor, elektrolytic 2200uF 16V ROE EG 03 KE 422D
c621 Capacitor, elektrolytic 100uF 16V ROE EKM 00 CC 310D
c622 Capacitor, polyester 0,22uf 100V PH 2222 344 25224
c623 Capacitor, polyester 0,22uF 100V PH 2222 344 25224
c62h Capacitor, polyester 1uF 100V PH 2222 344 25105
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ARG H1240

Power supply II Hl24o Modul 600 2/2
Symbol Description Manufact.

T601 Transistor Philips BC 547A
T602 Transistor Philips BC 639
T603 Transistor Philips BC 639
D601 Diode, silicon Motorola MR 750
Déo2 Diode, zener Motorola MPZ 4742A
D603 Diode, bridge Motorola 2KBP 005
D6o4 Diode, bridge Motorola 2KBP 005
D605 Diode, silicon Motorola IN 4oo02
TR601 Transformer Tradania TD 4469




POWER SUPPLY I Hl2ko Modul 700 1/1
Symbol Description Manufact.
R701 ‘Resistor 100 Ohmi5% 0,33W|Philips 2322 211 13101
R702 Resistor 100 Ohmi5% 0,33W|Philips 2322 211 13101
R703 Resistor lOKohmt5% 0,5 W|Philips 2322 212 13103
R704 | Resistor 10KohmZ59% 0,5 W|Philips 2322 212 13103
R705 Resistor 2,2Kohmi5% 0,33W|Philips 2322 211 13222
R706 Resistor 2,2Kohmi5% 0,33W|Philips 2322 211 13222
R707 Resistor 10 OhmiS% 0,5 W|Philips 2322 329 05109
Cc701 Capacitor, ceramic 4,7nF 5KV Ferroperm | 9/0138,9
c702 Capacitor, ceramic 4,7nF 5KV Ferroperm 9/0138,9
c703 Capacitor, ceramic 4,7nF 5KV Ferroperm | 9/0138,9
c70L Capacitor, elektrolytic 10uF Lov ROE EB OOCAZ210G
C705 Capacitor, ceramic h,7nF 5KV Ferroperm 9/0138,9
C706 Capacitor, ceramic 4,7nF 5KV Ferroperm 9/0138,9
D701 Diode, silicon Motorola 1NLoO2
D702 Diode, silicon Motorola 1NLkoo2
D703 Diode, silicon Motorola MR 751
D704 Diode, silicon Motorola MR 751
RE701 | Relay, 220V version PAST WSU/GD-75C
RE701 | Relay, 110V  version PAST WSU/GD-6-C
RE702 | Relay PAST KH/R-3-C
RE703 | Relay PAST BV 998
L701 Filtershoke ERO F1753-270-124

OHZTH OYY



ARQ H1240

Main chassis power supply Hl124o modul 8oo 1/1
Symbol Description Manufact.
IC8o01l Voltage regulator Motorola MC78Mo 5CT
IC802 Voltage regulator Motorola MC7805CT
IC8o3 Voltage regulator Motorola MC78M12CT
ICc8ok Voltage regulator Motorola MC7912CT
T8o1l Transistor Motorola BDS8o1l
T8o02 Transistor Motorola BD8ol
T803 Transistor Motorola BD8o08
TR8o1 Transformer Tradania TD360
DSol Diode, bridge Nord elek.|KBPC6Too05




Main chassis H1l24o modul 9oo0 1/1
Symbol Description Manufact.
F9ol Fuse 220V o5x2o0mm 315mA T Radio Part|480511
Fuse 11oV @5x2omm 50omA T Radio Part|L48o514
F9o2 Fuse 24 V @5x2omm 2,5 AT Radio Part|48olL23
POol Plug Radio Part| 3830lo
J9o1 Jack Mesei 60 F

Hischmann
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SAILOR INTEGRATED RADIOTELEX SYSTEM CONSISTS OF FOLLOWING UNITS:

RADIOTELEX MODEM ARQ H1240
KEYBOARD PROCESSOR H1249
CHARACTER DISPLAY H1253
MOUNTING KIT FOR DO = H1251
HARD COPY PRINTER H1252
MOUNTING KIT FOR DO = H1250
TELEX ALARM H1231

SCANNING RECEIVER R1121
POWER SUPPLY FOR DO = N1405

CONNECTION BOX H1247






ARQ H1240 Interface A
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ARQ H1240 Interface
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Dimensional drawing for NEC Character display J8 - 1201 M. H1253
wilh S.P Radio mounting kit H125/.
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All dimensions in mm.
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389.6

1.2

Dimensional drawing for Keyboord Processor H1249
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ARQ H1240 Interface
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DIMENSIONS H1231
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Dimensions in mm.
DIMENSIONS H1240
Installation possibilities for SAILOR —)
Radio Telex Modem ARQ H1240 in cabi- —_—
net H1225. y
The cabinet H1225 can be tilted-up in . ‘ \
5 steps. .
20 mm clearance around the cabinet. Deck head -
75 mm clearance at rear side of cabinet. installation.
Desk top Bulkhead
installation. installation.

995

Dimensions fn mm.

DIMENSIONS H1247
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ARQ H1240 Interface A
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= S.P.RadioA/S - Aalborg - Denmark

INTERFACE

SATLOR ARQ H1240

Following jumper setting on ARQ H1240:

W19 - 0, IN W19 - 1, OUT
W19 - 4, IN W19 - 2, OUT
W17 -  IN W19 - 3, OUT
W19 - 5, OUT
W19 - 6, OUT

and SAILOR KEYBOARD PROCESSOR H1249

SYSTEM GENERATION FOR ARQ H1240 (see also section 8 in System Operation Reference

Manual).

System generation "Write out";
TT1585 Vers 2.1.

Software configuration(s)
50 Baud operation

Select an option:

MODEM control

RX/TX interfaces

SELCALL and WRU codes
EQUIPMENT interfaces
MEMORY formats

TESTING system performance
PRINTER logging

1
2
3
4
5
6
7

Enter action desired?

(1) MODEM control

FEC and CW transmit allowed = ON
FEC diversity = 2 periods
Max. FEC error rate (0/0) =
Max, errors in ARQ-block (0
Max. Autotelex call series
Restart = ON

Finite start/restart = ON
Standby on single Alpha-block = ON

30
,1,2) = 0

’
3

(2) RX/TX interfaces

RX1-mark = 1615 Hz
RX1-space = 1785 Hz
TX1-mark = 1615 Hz
TX1-space = 1785 Hz
Receiver Post-Mute = 3 x 1.25ms
Transmitter Pre-Key = 0 x 1.25ms
Transmitter Post-Key = @ x 1.25ms
Slave delay = 3 x 1.25ms

(3) SELCALL and WRU codes

ARQ/FEC selcall number = Q0000+

GroupFEC selcall number = 11111+

Internal Answerback = ON

Answerback =

12345 abcdefg x
TE-@D=-PA-31-32-33-34=35-TF=20~61-62-63-64-65-66-6T7-20-78-TF

(4) EQUIPMENT interfaces

Echo = ON
Auto-linefeed = ON
Operator interface

Console = T+T:
Printer = LPT:
Reader = TTY:
Puncher = MEM:

Remote control = OFF
Remote/printer port mode = 2409,N,8,1
Buffered printing = ON

(5) MEMORY formats
64 Kbytes total memory

Enter size of transmit buffer char's): 80

867 lines in text memory
8p char's in transmit buffer

Secret messages? (Y/N) Y
Enter password: secret

(6) TESTING system performance

Performance verification

S: Start C: Cycle E: End
no. tests no. fail

ROM checksum test:

Type S

ROM No. 1 checksum: AD46 01 o0
ROM no. 2 checksum: 64EA 01 [0]0]
ROM no. 3 checksum: 1902 01 o0
ROM no. 4 checksum: 53FB 01 [0[0)
ROM no. 5 checksum: 96E2 [0N] ([0}
ROM no. 6 checksum: 61D3 01 ([0]

CPU seiftest:
Dynamic RAM test:
Static RAM test:
EEPROM test:
Modem test:

Serial I/0 test:
Parallel I/0 test:

Performance verification

S: Start C: Cycle E: End
no. tests no. fail

ROM checksum test:
TYPE E

(7) PRINTER logging
Hard-copy? (Y/N)

No
—






ARQ H1240 Interface A

INTERFACE

SATILOR ARQ H1240 and

Interconnection cable (screened).

ARQ H1240 |ESPRIT I
X3 EIA/C.L. Note
1 1 Protective ground
2 2 Transmitted data
3 3 Received data
7 7 Signal ground
20 20 Data Terminal ready

Note: The screen on the cable has to be open at the VDU side.

There are ferrit-beads on each wire.

FUNCTION SELECTION

Following switch setting on Video Display Unit:

To the left: To the right:

SW1 - ON SW7 - OFF SW1 - ON SW6 - OFF
SW8 - ON  SW2 ~ON

SW2 - OFF SW3 - ON SW7 - OFF
SW9 - OFF

SW3 - OFF SW10- OFF SW4 - OFF SW8 - OFF

SW5 - OFF

SW4 - OFF

SW5 - OFF

SW6 - ON

Following jumper setting on ARQ H1240:

W19 - 0, IN W19 - 1, OUT
W19 - 4, IN W19 - 2, OUT
W19 - 3, OUT
W19 - 5, OUT

W19 - 6, OUT



INTERFACE
SAILOR ARQ H1240 and

Interconnection cable (screened).

'ARQ H1240 | ESPRIT I
X3 ETA/C.L. Note
1 1 ‘Protective ground
2 2 Transmitted data
3 3 Received data
7 7 Signal ground
20 20 Data Terminal ready

Note: The screen on the cable has to be open at the VDU side,

There are ferrit-beads on each wire.

FUNCTION SELECTION

Following switch setting on Video Display Unit:

To the left: To the right:

SW1 - OFF SW7 - ON SW1 - OFF SW7 - OFF

SW2 - OFF SW8 - OFF SW2 - ON SW8 - OFF
SW3 - OFF SW9 - ON

SW3 - ON SW9 - ON SW10- OFF

SW4 - ON SW10- OFF SW4 - OFF

SW5 - ON SW5 - OFF

SW6 - ON SW6 - OFF

Following jumper setting on ARQ H1240:

W19 - 0, IN W19 - 1, OUT
W19 - 4, IN W19 - 2, OUT
W19 - 3, OUT
W19 - 5, OUT
W19 - 6, OUT

¥ ©9BJJ91UT O%ZLH DYV



ARQ H1240 Interface A

INTERFACE
SATLOR ARQ H1240 and

Serial Interphase (RS - 232C)
If H1285 T-BUS/Centronics interface is used, please see H1285 Instruction Book
Interconnection cable (screened)
ARQ H1240 u80

X4 RS-232C Note

1 1 Protective ground
3 3 Received data

7 7 Ground
20 11 Printer ready

6 - 20 | Jumper

Note: The screen on the cable has to be open at the printer side.
Screws on Microline 80 connector are non-standard 2.5mm Metric.

There are ferrit-beads on each wire.

FUNCTION SELECTION

Following switch setting on printer for 300 Baud operation (with EPROMs SP1-SP5)

To the left: To the right:

SW1 -~ OFF SWT7 - OFF SW12 - ON

SW2 - ON SW8 - ON SW13 - OFF

SW3 - OFF SW9 - ON SW14 - OFF
SW10~ ON

SW4 - OFF SW11- ON

SW5 - ON

SW6 - OFF

On main printer board S4 - A,

No setting on Radiotelex Modem ARQ H1240.

FUNCTION SELECTION

Folloving switch setting on printer for 2400 Baud operation (with EPROMs from

SP6 and up)

To the left: To the right:
SW1 - OFF SWT7 - OFF SW12 - ON
SW2 - ON SW8 - ON SW13 - OFF
SW3 - OFF SW9 - ON SW14 - OFF

SW10- ON
SW4 - ON SW11- ON
SW5 - OFF
SW6 - ON

On main printer board S4 - A.

Check the setting on Radiotelex Modem ARQ H1240 remote/printer port mode =
2409,N,8, 1

2.4






ARQ H1240 Interface B
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INTERFACE

SATLOR ARQ H1240 with Universal teleprinter interface TT1580A and

Interconnection cable (screened)

TT1580A PACT 200

X10 P % Note

3 6

5 3 RX~-data

6 4 RX-data return
7 2 TX-data return
8 1 TX=~data

2 5

Note! The screen on the cable has to be open at the teleprinter side.
There are ferrit-beads on each wire.

% Telegraph plug on line cable.

Plug pin Lead Plinth screw Description
in PACT 200

1 A (white) P203/22 TX-line +

2 B (brown) P203/23 TX-line -

3 C (yellow) P203/18 RX-line +

4 D (green) | P203/16 RX-line -

7 G (blue) P203/1 CRF relays, common

8 H (red) P203/7 Paper/tape low alarm

FUNCTION SELECTION
System set-up for PACT 200: Refer to installation manual for PACT 200.

Set Baud rate to 100 for PACT 200.

OBS! Paper/tape low alarm not in use. PACT 200 has to be modified with an
external relay to enable paper/tape low alarm, see diagram below:

o P203/1

£¥ 1 P203/7
—0 + Poct 200 P* pin3

H 203 e
Paper low TZ

TT 1580 A X 10 pin 5.
177070772 s Ny I

2.5



Following jumper setting in Universal Teleprinter Interface TT1580A.

TEXIXxxxx
SSSSSSS3
® XSS Sns L T~h
TSI SID G NS
SSSSSSSS SIS
2 e 1 BT
wr L |1 ol
CO]
W/ WIS
J [COnmn} ]
f@@:w
W6 W16 >
S| |
f L
(CD]
W9
- o W3
£
= = 32/
F2 4
L7 ) B
w17 CIefe)
Je/
5
J 2/ JZ/W/L? weg
w/2kl) O //
wroHH HBww Cisty
321 327/ 32/
J2 J/
Following Jjumper setting for ARQ H1240,
W1 - 1IN W16 = 1IN W19-5, IN W6 s
W5 - 1IN W17 - 1IN W19-6, IN w13 ,
W8 - IN W18 - 1IN W20 , IN wi4
W10 = 1IN W19-2, IN w23 , IN w5,
W11 - IN W19-3, IN W4 , OUT W19-0,
Cable between X3 and X8.
X3 - 3 Gren X8 - 3
X3 =7 Gul X8 = 7
X3 -9 Orange X8 - 9
X3 - 11 Red X8 - 11
X3 = 12 Brun X8 - 12
X3 - 13 Sort X8 - 13
X3 - 14 Hvid X8 - 14
X3 - 17 Gra X8 - 17
X3 = 21 Violet X8 -~ 21
X3 - 25 Bla X8 - 25

N
(&)}

OouT
ouT
ouT
OouT
ouT

W19-1, OUT
W19=4, OUT
W19-7 ) OUT

v L82ﬁ2f9'ﬁ/OVZLH o4y



ARQ H1240 Interface B

SYSTEM GENERATION FOR ARQ H1240 (see also section 8 in System Operation Reference

Manual) .

System generation "Write out";
TT1585 Vers 2.1.

Software configuration(s)
50 Baud operation

Select an option:

MODEM control

RX/TX interfaces

SELCALL and WRU codes
EQUIPMENT interfaces
MEMORY formats

TESTING system performance
PRINTER logging

1
2
3
4
5
6
7

Enter action desired?

(1) MODEM control

FEC and CW transmit allowed = ON
FEC diversity = 2 periods
Max. FEC error rate (0/0) =
Max, errors in ARQ-block (0
Max. Autotelex call series
Restart = ON

Finite start/restart = ON
Standby on single Alpha-block = ON

30
,1,2) = 0

’
3

(2) RX/TX interfaces

RX1-mark = 1615 Hz
RX1-space = 1785 Hz
TX1-mark = 1615 Hz
TX1-space = 1785 Hz
Receiver Post-Mute = 3 x 1.25ms
Transmitter Pre-Key = @ x 1.25ms
Transmitter Post-Key = @ x 1.25ms
Slave delay = 3 x 1.25ms

(3) SELCALL and WRU codes

ARQ/FEC selcall number = QOODD+
GroupFEC selcall number = 11111+

Internal Answerback = ON

Answerback =

12345 abcdefg x
TE-QD-PA=-31-32-33-34=35-TF=20=61-62-63-64-65-66-6T7-20-78-TF

(4) EQUIPMENT interfaces

Echo = OFF

Auto-linefeed = OFF

Operator interface
Console = TTY

Printer = TTY
Reader = TTY
Puncher = TTY

Remote control = OFF
Remote/printer port mode = 2400,N,8,1
Buffered printing = ON

(5) MEMORY formats
i 64 Kbytes total memory

Enter size of transmit buffer char's): 8000

867 lines in text memory
80P char's in transmit buffer

Secret messages? (Y/N) Y
Enter password: secret

(6) TESTING system performance

Performance verification

S: Start C: Cycle E: End
no. tests no, fail

ROM checksum test:

Type S

ROM No. 1 checksum: AD46 21 [0]0]
ROM no. 2 checksum: 6L4EA 01 o0
ROM no. 3 checksum: 1902 01 ([0}
ROM no. 4 checksum: 53FB 01 o0
ROM no. 5 checksum: 96E2 01 [0[0]
ROM no. 6 checksum: 61D3 01 00

CPU seiftest:
Dynamic RAM test:
Static RAM test:
EEPROM test:

Modem test:

Serial I/0 test:
Parallel I/0 test:

Performance verification

S: Start C: Cycle E: End
no. tests no. fail

ROM checksum test:
TYPE E

(7) PRINTER logging
Hard-copy? (Y/N)

N
~






ARQ H1240 Interface B
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S.P.RadioA/S - Aalborg - Denmark @—

S.P.RADIO A/S - PORSVEJ 2 - 9200 AALBORG SV. - DENMARK - PHONE (08) 18 09 99- INT. +45 8 18 09 99 - TELEGRAMS: ESPERA - TELEX 69 789

INTERFACE
SATLOR ARQ H1240 and

Interconnection cable (screened)

ARQ H1240 PACT 220 ot
X3 P203 ote
2 21 Transmitted data .
3 15 Received data
7 16,22,23 Signal ground

Note: The screen on the cable has to be open at the teleprinter side.

There are ferrite beads on each wire.

FUNCTION SELECTION

System set-up for PACT 220

PACT 220
Adr. 0O 1 2 3 4 5 6

00

9

15

21

24

25

10 to 94

¥ Note

B O O =
NN I N
NN e N o N
B OO = .
ENYo ENY o RENY
- OO0 -0 ==
—_ = a2 000 -

¥ Note: All other codes from 10 to 94 than these mentioned in the table is set
to1 1111111,
On the V28 line unit the IC5C has to be removed.
The answer-back has to-be programmed to on in the ARQ H1240,
The answer-back has to be programmed in the PACT 220 and in the H1240.

2,8



Following Jjumper setting on ARQ H1240

wi, IN W4,  OUT W19-0, OUT
w5,  IN W6,  OUT W19-1, OUT
w8, IN W7, OUT W19-4, OUT
w10, IN W13, OUT W19-5, OUT
w11, IN W14, OUT

W19-2, IN W15, OUT

W19-3, IN W16, OUT

W19-6, IN W17, OUT

w20, IN W18, OUT

w23, IN

SYSTEM GENERATION FOR ARQ H1240 (see also section 8 in System Operation Reference

g °0BJJ93UT O%ZLH DUV

Manual) .
System generation "Write out";
TT1585 Vers 2.1.
Software configuration(s)
50 Baud operation
MEMORY formats
Select an option: iél*—"“*‘”‘”*'““‘
64 Kbyt total memor
(1) MODEM control vves v
(2) RX/TX interfaces Enter size of transmit buffer char's): 8000
(3) SELCALL and WRU codes
(4) EQUIPMENT interfaces 867 lines in text memory
(5) MEMORY formats 800p char's in transmit buffer
(6) TESTING system performance
(7) PRINTER logging Secret messages? (Y/N) Y
Enter action desired? Enter password: secret
1) MODEM control
i_l_____'.ELILJZZ~ (6) TESTING system performance
FEC and CW transmit allowed = ON
FEC diversity = 2 periods Performance verification
Max. FEC error rate (0/0) = 30 S: Start C: Cycle E: End
Max. errors in ARQ-block (0,1,2) = @ no. tests no, fail
Max. Autotelex call series = 3
Restart = ON ROM checksum test:
Finite start/restart = ON Type S
i Alpha- =0
Standby on single Alpha-block = ON ROM No. 1 checksum: AD46 01 00
ROM no. 2 checksum: 64EA 01 (1)
) ROM no. 3 checksum: 1902 01 o0
2) RX/T terf
(2) /IX interfaces ROM no. 4 checksum: 53FB 01 ([0}
RX1-mark = 1615 Hz ROM no. 5 checksum: 96E2 01 o0
RX1-space = 1785 Hz ROM no. 6 checksum: 61D3 01 [0]0]
TX1-mark = 1615 Hz CPU selftest:
TX1-space = 1785 Hz
Receiver Post-Mute =3 x 1,25ms Dynamic RAM test:
Transmitter Pre-Key = @ x 1.25ms
Transmitter Post-Key = @ x 1,25ms Static RAM test:
Slave delay = 3 x 1.25ms
EEPROM test:
(3) SELCALL and WRU codes Modem test:
ARQ/FEC selcall number = 000PD+ ial 1/0 test:
GroupFEC selcall number = 11111+ Serial I est:
Internal A back = ON
Inoopbacr o rRac Parallel I/0 test:
12345 abedefg x Performance verification
E-@D-PA-31-32-33-34=35-TF=20=61-62=63-64-65-66-6T-20-78-TF € C
l 7 S: Start C: Cycle E: End
no. tests no. fail
(4) EQUIPMENT interfaces ROM checksum test:
Echo = OFF TYPE E
Auto-linefeed = OFF
Operator interface .
Console = TTY (7) PRINTER logging
Printer = TTY Hard-copy? (Y/N)
Reader = TTY

Puncher = TTY
Remote control = OFF
Remote/printer port mode = 2400,N,8,1
Buffered printing = ON

2!9



ARQ H1240 Interface C

wmwmw

nn

INTERFACE

SATLOR ARQ H1240 with Universal teleprinter interface TT1580A and

...oII

S.P.RadioA/S- Aalborg - Denmark

Interconnection cable (screened)

TT1580A T1000 -
X10 P Note
5 4 RX-data
6 8 RX=-data return
7 2 TX-data
8 1 TX=data return
3to7 Jumper

Note! The screen on the cable has to be open at the teleprinter side. There
are ferrit-beads on each wire.

¥ Telegraph plug on line cable.

FUNCTION SELECTION

System set-up for T1000.

Special function connector VS1

Insert Jjumper

VS1
V31

.1 (pin 1 to 14)
.5 (pin 5 to 10)

Special function connector VS2

Insert jumper VS2.4 (pin 4 to 11)

Special function module VA

Insert diode 2,5,7,11,35,48
Insert jumper 55,57,62

Remove answer-back module KG

Set Baud rate to 100 for T1000




Following jumper setting in Universal Teleprinter Interface TT1580A.

TEENELEY
SSSSSSSS
ST E SN
THT I
™ ~
3 ST TE RO
VEd JJ
W7 | I
[CD
WY W5
J [COm[mn} ™
f@ 321/
Wé W16 >
8| [
| L
CD]
W9
- O WS
[ /5] HH
= = 32/
22N W
= — 32/5/
W17 CIete)
12/@
32/
5o oAV w20
w/2eel] [T w//
WV9EEB Bﬁﬂvw Egé
Jerlr 32/ 32
J2 J/
Following Jjumper setting for ARQ H1240,
Wi - 1IN W16 - 1IN W19-5, IN W6 , OUT W19-1, OUT
W5 - IN W17 - IN W19-6, IN W13 , OUT W19=4, OUT
W8 - IN W18 - 1IN W20 , 1IN Wi4 , OUT W19-7, OUT
W10 - 1IN W19=2, IN we3 , IN W15 , OUT
W11 - 1IN W19-3, IN W4 , OUT W19-0, OUT

Cable between X3 and X8.

X3 -3 Gren X8 - 3
X3 =7 Gul X8 - 7
X3 =9 Orange X8 = 9
X3 - 11 Red X8 - 11
X3 = 12 Brun X8 = 12
X3 - 13 Sort X8 - 13
X3 - 14 Hvid X8 = 14

X3 - 17 Gré X8 - 17
X3 - 21 Violet X8 - 21
X3 - 25 Bla X8 -~ 25

¥V L82%2=9=%/0%ZLH DUV



ARQ H1240 Interface

SYSTEM GENERATION FOR ARQ H1240 (see also section 8 in System Operation Reference

Manual) .

System generation "Write out";
TT1585 Vers 2.1.

Seftware configuration(s)
50 Baud operation

Select an option:

(1) MODEM control

(2) RX/TX interfaces

(3) SELCALL and WRU codes

(4) EQUIPMENT interfaces

(5) MEMORY formats

(6) TESTING system performance
(7) PRINTER logging

Enter action desired?

(1) MODEM control

FEC and CW transmit allowed = ON
FEC diversity = 2 periods
Max. FEC error rate (0/0) =
Max. errors in ARQ-block (@,1,
Max. Autotelex call series = 3
Restart = ON

Finite start/restart = ON
Standby on single Alpha-block = ON

30
“2):@

(2) RX/TX interfaces

RX1-mark = 1615 Hz

RX1-space = 1785 Hz

TX1-mark = 1615 Hz

TX1-space = 1785 Hz

Receiver Post-Mute = 3 x 1.25ms
Transmitter Pre-Key = 0 x 1.25ms
Transmitter Post-Key = @ x 1.25ms
Slave delay = 3 x 1.25ms
(3) SELCALL and WRU codes

ARQ/FEC selcall number 0OODD+

GroupFEC selcall number = 11111+

Internal Answerback = ON

Answerback =

12345 abcdefg x
TE=-@D=PA-31-32-33-34=35=TF=20=61-62-63-64~-65-66-6T-20-T78=TF

(4) EQUIPMENT interfaces

Echo = OFF
Auto-linefeed = OFF
Operator interface

Console = TTY
Printer = TTY
Reader = TTY
Puncher = TTY

Remote control = OFF
Remote/printer port mode = 2400,N,8,1
Buffered printing = ON

(5) MEMORY formats
64 Kbytes total memory

Enter size of transmit buffer char's): 8000

867 lines in text memory
80P char's in transmit buffer

Secret messages? (Y/N) Y
Enter password: secret

(6) TESTING system performance

S: Start

ROM checksum test:

Type S

ROM No. 1 checksum:
ROM no. 2 checksum:
ROM no. 3 checksum:
ROM no. 4 checksum:
ROM no. 5 checksum:
ROM no. 6 checksum:
CPU selftest:

Dynamic RAM test:

Static RAM test:

EEPROM test:

Modem test:

Serial I/0 test:

Parallel I/0 test:

S: Start

ROM checksum test:
TYPE E

(7) PRINTER logging

Hard-copy? (Y/N)

AD46
64EA
1902
53FB
96E2
61D3

Performance verification
C: Cycle
tests

Performance verification
C: Cycle
tests

fail

)

no. fail

NS
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S.P.RadioA/S - Aalborg - Denmark

INTERFACE
SATLOR ARQ H1240 and

Interconnection cable (screened).

ARQ H1240 KSR Note
X3 743
1 1 Protective ground
2 2 Transmitted data
3 3 Received data
7 7 Signal ground
20 20 Data terminal ready

ARQ H1240 Interface C

Note: The screen on the cable has to be open at the TTY side.

There are ferrit-beads on each wire.

FUNCTION SELECTION

System set-up for KSR T43.
STATUS PM DSR O CTS O RLSD O RD 1 ST

Typing Options
Print intensity = 8.
LCV time = 10 deciseconds.
Characters/inch = 11.
Left margin = O characters.
Line length = 69 characters.
Lines/inch = 6.
Half lines/LF = 2.

Printer Options
On receipt of CR the printer will CR.
On receipt of LF the printer will CR LF.
On receipt of VT the printer will SLEW 1".
On receipt of FF the printer will SLEW 2",

Keyboard Options
New line key = CR LF.

Communications Options
Baud rate = 300.
Transmit parity is MARKING.
Terminal connects DIRECT.
Terminal = FULL duplex.
Terminal = RD/TD ONLY.
Data IS NOT paced with DC3/DC1.
Data IS NOT paced with BREAK.
Printer IS NOT controlled by DC2/DC4.

Answerback Options
Answerback IS NOT present.

2,13




Following jumper setting for ARQ H1240:

w1, IN W , OUT
W5 , IN Wé , OUT
we , IN W13 , OUT
w10 , IN W14 , OUT
w11, IN W15 , OUT
W19-1, IN w16 , OUT
W19-3, IN w17, OUT
W19-4, IN w18 , OUT
w20 , IN W19-=0 , OUT
w23, IN W19-2 , OUT

W19-5 , OUT

W19-6 , OUT

VJ19"7 9 OLTT

SYSTEM GENERATION FOR ARQ H1240 (see also section 8 in System Operation Reference

Manual),

System generation "Write out";
TT1585 Vers 2.1.

Software configuration(s)
50 Baud operation

Select an option:

MODEM control

RX/TX interfaces

SELCALL and WRU codes
EQUIPMENT interfaces
MEMORY formats

TESTING system performance
PRINTER logging

1
2
3
4
5
6
7

Enter action desired?

(1) MODEM control

FEC and CW transmit allowed = ON
FEC diversity = 2 periods

Max, FEC error rate (0/0) = 30
Max, errors in ARQ-block (9,1,2) = @
Max. Autotelex call series = 3

Restart = ON
Finite start/restart = ON
Standby on single Alpha-block = ON

(2) RX/TX interfaces

RX1-mark = 1615 Hz
RX1-space = 1785 Hz
TX1-mark = 1615 Hz
TX1-space = 1785 Hz
Receiver Post-Mute = 3 x 1.25ms
Transmitter Pre-Key = 0 x 1.25ms
Transmitter Post-Key = @ x 1.25ms
Slave delay =3 x 1.25ms

(3) SELCALL and WRU codes

ARQ/FEC selcall number = QOQOO@+

GroupFEC selcall number = 11111+

Internal Answerback = ON

Answerback =

12345 abcdefg x
TE-QD-PA-31-32-33-34=35-TF-20-61-62-63-64-65-66-67~20-78-TF

(4) EQUIPMENT interfaces

Echo = ON
Auto-linefeed = OFF
Operator interface
Console = CRT:
Printer = LPT:
Reader = TTY:
Puncher = MEM:
Remote control = OFF
Remote/printer port mode = 2400,N,8,1
Buffered printing = ON

2,14

(5) MEMORY formats
64 Kbytes total memory

Enter size of transmit buffer char's): 80

867 lines in text memory
80 char's in transmit buffer

Secret messages? (Y/N) Y
Enter password: secret

(6) TESTING system performance

Performance verification

S: Start C: Cycle E: End

no. tests no, fail
ROM checksum test:
Type S
ROM No. 1 checksum: AD46 01 [0[0]
ROM no. 2 checksum: 64EA 01 ()
ROM no. 3 checksum: 1902 ?1 o0
ROM no. 4 checksum: 53FB 01 ([0]
ROM no. 5 checksum: 96E2 01 ([0}
ROM no. 6 checksum: 61D3 01 [00]
CPU selftest:
Dynamic RAM test:
Static RAM test:
EEPROM test:
Modem test:
Serial I/0 test:
Parallel I/0 test:

Performance verification
S: Start C: Cycle E: End
no, tests no. fail

'ROM checksum test:

TYPE E

(7) PRINTER logging
Hard-copy? (Y/N)

908JJ93UL O%ZlH DYV



ARQ H1240 Interface
4-0-23484 A

2,15 JUMPER LOCATION ON MODEM BOARD H1240

REMOTE CONSOLE 7x LINE Rx LINE
X4 X3 X2 X7
O 7P6
W] 1] [W] W] 7] [i]
77 A ralalz w2
W13 Wit Wi5 w1l
R232
)
7PY 7P3 TP2 TP/
o O O O
w79 Wr/9
[13]
[Ié [Tlwse
08 04 Chws
[T [Ia COws e
OTT1]
7P5
o)
7
J7 w2t
w20
1/
VARE
R68 9 8
S | DETECTOR
BALANCE
Jé 75
wa
6/
Wi 26 1
wio
[Tws
c2
MODEM (100-200) FREQUENCY
w23 W22
1
)
MAIN SCHEMATIC DIAGRAM H 1240 @






ARQ H1240 Interface B

4-0-23849 A

5.1,

SHORT WAVE PROGRAMME 1000 TELEX MODE SINGLE STATION

71727

OPEN 7x

Terminal no

REAR CONTACTBOARD (/00)1
-

art o ot

CLOSED WHEN
0 TRANSHITTING
(eg. when HT ON is low).

max /ﬂﬂmA 2
—_0.1_.

- B

+22V Ipkey 4

JIME DELRY
RDIYSTABLE

$130/
TELEPRIIER STAPTR /Y
O -O—
TRANSMITIER START ° | i % Tension on
i i 24y 13m
TELEPRINTER ST 12
-
8 / [ |
aomﬂzf §§ ZVWZZﬂ:—ZMI | JRR L
W ! 77 trom 7e1£x By 1
C

wirH R18/19 ov Tk OPEN
| 1
L | R BlOCKED
' -17 70 +3dBng AF from TELEX 0 T 6
o | Bn 6008 2 AF [OMHON Jrom TELEX 10 T 5
OPEN ¥ b
TE1E¢ MODE_ POIUSTRBLE 13-28ms i i
oo
) #2208
- /‘7[/7/4/6 ”y /5
TING 1 u/
a e U upr§
P /{7 7 o MUTING. o(//gu/ /5
RI19 ok
Royr=600a, AF from Rx to TELEX 7
#1120 o%m AL _from B fo TELEX (0dBm) 8
I
e SIMPLER RELAY R ) [
Plug and Plag ond
i o. pin 0.
W01 ) TELEX EQUIPMENT
2 AT
TR ST SAILOR ARQ H1240
THRANE & THRANE TT1585
b OR:O f

8 lxzpfns

Morsekey l X2pin2

77 (Transmit fime, ~
N

412
HI(High Hension on) N I
&

Xpind

|
Sgnalground B x20n 7

% ready ——9

Frame ground | X3pin/

T —o X3pin 22
Ext dorm (3
&)

@

5.1



3,2, SHORT WAVE PROGRAMME 1000 TELEX MODE TANDEM STATION

Main Section Center panel

Terminat no.

7127

OFEN 7x

From Keserve Staton (}E}

From_Mon Stelwon. I
$301/5304

[m/erpo/me/ Swifches.

/304

T 6 G

J To supply Ferrrnal Block.

Teleprinier siar!

Hgh Tension on
29V [3mA

Tegprinter Starl

Tonsmitter stor? 2

A i
£ S 7 from Telex %43
CO0R £ #vsomA L g2
an/olf. . b 17 5rom Telex St
~
,ﬂ /
A mE pELRY
§ ‘ & Gpen : (7305 pin4)
g w px blocked '
N /7 1o+ 3Bm & 8 > AF from Telex 1o Jx 5
X o B =6002_g pﬁ\\tg:; O 4 Cammon frar By T 6
@ .L_] 2 /nfm @u;/ab/e 3 28ms i ‘
j |
5 DUAL REAR CONTACTBOARDY
i (100)
. i
|
3
Rout = wm J2— B3 .~ AF from Rx fo Telex 17
;dﬂm mﬁ Afo’\'\% JF o B 1o Jolex (0B 7
Simplex refoy R« L J
Plyg and
pn 0.
vt 1 TELEX EQUIPHENT
Transmitter stort
¢ SAILOR ARQ H1I240
J THRANE & THRANE 7' 77585 Uy/,,5
Jia
h [e]Ne]

4 IXZ in3
; g—:
“ IXZp//i/

/Vomigg S Xpinl
6 |y pns
77 (Trapsmit fime) -

N [e)
|
Signal ground 8 X2pin7

18l ' X2pin 8
HT (High #nsion on) N I

3

X2pin9

878€2=0~%
d 90BJJSIUT O%ZLH DYV

Not factory mounted on 7 ready —=
shations before janvary 1985

Frome ground 8 x3 pin/

o7} X3pinl2
Lt okarm ‘V.
>

3.2



ARQ H1240 Interface A

4-0-23380 B

3,3 SHORT WAVE PROGRAMME 1000 UNATTENDED TELEX MODE SINGLE
STATION WITH AUTOMATIC ON/OFF SWITCH H1228

p/02:_|
OO0

Terminal o,

R 241 0C Battery

L

727 REAR CONTRCTBOARD (100)Y
OPEW 7 o oA
qg -265V 2’2—'-_
— A—.i,{)—._.__nﬁ_
L (105eD wHEW
TRANSHITTING
I—@ (eg. when HT ON Js low).
$730/
TELEPRINTER STARTS I/
TRANSMITTER J//?A’f‘(; T vigh Tgnan |
] 24y [3inA Jl
TELEPRINIER STACTS 12
N, % l
1[ i §§ 77 from TELEX
- S
bO0kH; N 24y 50mA
S - *3 s ! 77 from TELEX l/a
~——_ 4 | 1 22V D hey 1
ol’—l,__ O +. D ke "
7 oevay
S |wsrasie
Y |ww #n| o] R OPEY
1
§ | R BlOCKeED
3| ! -/7 70 +3dBm, o AL Lrom TELEX B Ty 6
N ] | o - 60020 AECOHHON fram TELEX fo T 5
S L OPEN IV b L 8
< TELEx MODE_ POVUSTRBLE 13-28ms ] i
oot -O——
4 ) #22 OB
- PTG i
PO/ WING ipu ol
AU TORAK . L s a1,
’ 1
R1117 o HUTH oups? g
RI9
|—Z22=8 p//op Rour =600 AF from Rx_to TELEX _ 7
OdBm A from B o TEEX (0dBm 2
b — SIMPLEX RELAY R ) [ J |
v
Plug and Alug and
pin no. in 10.
W01 ] TELEX EQUIPHENT
PRANSIITER ST SAILOR ARQ Hi240
THRANE & THRANE TT1585
e =4
Terminal no. I
X2pin3
AF
o—-0 T - | X2pin/
1
';fzm ! Morseke l)(2 ind
o——
1
N o—+4 Hgh Tonsion On)f xepins W 184
N 73 i /  pin
Tepriner stort ,
I EEP/‘///E/‘J'H/' ‘}‘ W{M]ﬁ/ﬁﬂ&/pﬂﬂ/}) /@
N Rihd Py I gnol Lopin 7 Y
i from Blex{ Common T 2 o oin T SJgnal ground, R (Opin
N
N
N H1228 RUTOMATIC ON/OEE SWITCH sopns | 1
3 N 77 (Transmit #ime)
77 from Telex J T ooy Y2ping
ns
Yok Frame ground 8 X3pin/
Y
7 from Tele O I ;
T7 from Telex I o X3pin 22
L Common J:—C =] Ext olorm {:‘
From N#405 { I
+ 22V Sypoly J £ e
o—orN /40_5 Simpler Relay _L—C
B AC mains - I
22V out max. (00 mA O——

3!3



Cable NH05 - H1204

5.4 SHORT WAVE PROGRAMME 1000 UNATTENDED TELEX MODE TANDEM
STATION WITH AUTOMATIC ON/OFF SWITCH H1227

Main Section Center ponel
Terminal no.
71127
OFEN 7x
From Reserve f/ﬂ/llﬁﬂﬂ
From Moin Station. !
S301/5304 - 5
2 0rne: )
51301 SIS i} T supply terminal block
4 3
o—O—0——
5 Hah T
i o fg
Jetprinter s’ 8 ,»
L J7 from Telex l/3
600kHz $ 24V 50mA l
s 77 from Jelex 74
*I_\/EAVII
W, T 22V 10 hey from
| ! / reserve station
| 77ME DELAY —1‘ 1———L (J305 pin4)
x| |pousraBLE
§| | R o R e 220 to key from
| I rmain stoton
N L1 R plocked i v
R P -7 1o+ 3dBm, 5 5y 03520 W p¢ o s 10 5
% 44 1 R, <6002 G o\;\c AF Common from Jelex 70 7 %
¥ Fper in Tdjestable 13 L i
Pt mocte gpustable 13- 23ms. ] ‘
P i
|
210/ i DUAL REAR CONTACTBOARDY
[, I .
Plug 1o rock | ( 100 )
19 o |
w2 @ R1120 b |
—r Rout=600% B2 37 5~ AF from #x fo Telex 17
OdBm 82 \LC A3 o AF from Bx fo Jelex (00Bm) 18
Simplex refey Rx J J
Plag and
pin no.
N0l R TELEX EQUIPMENT
Transmitter stort SALOR ARQ HI240
THRANE % THRANE TT 1585
“|
Terminol no.
X2 pin3
AF
e | PP
Morsef I Xepin2
Hgh Ension On/ ; w2 pin8 W 184
% sor! £
Felprinter S1er N HI (High tfension an)
OFF reloy 3 g Ay
Lrom Blex Common 2 X2pin7 T Signal ground, X2pin7
H1207 | .
RUTOMBTIC X2pin6 .
OWOFF SWITCH ~ 7T (Trensmit time)
/V 77 from Jelex 3 T ready X2pin9
PcB ”
Zf’/zgw e Frome ground 8 x3 pin/
7T from Blex o X3pin22
L Common Lxt alarm "V.
From /Waf{ s
+ 22V Sypply
o——<>r N 1405 Simplex Reley .[.)C / y
i Not Jactory mounted on
8 AC maras stations bp“gz/z’ January 1985.
P02 I 22V out max. 100mA4 o——
B 24V DC 50//9/5/
o—20 -

L §

3.4
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ARQ H1240 Interface A
4-0-23701 B

3,5 SHORT WAVE PROGRAMME 1000 UNATTENDED TELEX MODE SINGLE
STATION WITH AUTOMATIC ON/OFF SWITCH H1228 AND TELEX
ALARM H1231

Terrmuinal o

TH27 RERR CONTACTBORRD (/oo)
OPEN Tx max /ﬂgﬁy .

- — X

1 24y /3m
TELEPRINTER STRETE /2.

77 from TELEX !j

. CLOSED WHEN
TRANSMITTING
(eg. when HT ON is low)
S$130/
o oy JELEPRIVIER SRS 1
o0kt _i awvsoma |
ON/DFF 77 from 7eLéx B

TRRNSMITIER STRRT ° _o—ta i y/; TEnsion on
(3mA
| /
-~ WY l I +22V Ik I
71]—_1_ Tokey Sy

P
TIME DELRY T
ADIUSTABLE
wiry R1E/9 7,'( OPEN

o)
600kHz
LB OM/OFF|
&5 |

R
N
i Rx BLOCKED
3 ~17 70 +3dBnm, oA lrom TELEX B Ix 6
N 4/@[_1 R - 6005 A (0100 o TELEY 20 T b
N LT o e mzz/srﬂazf 13-2pms = ]
o o—Pt
/V[/f//VG Y /5
PO/ TING gyt
gl
AL 10 Rk - o PUING Ul /l
M D7/ Y78 O
_J@&C_. Rour »600a o AL from Rx_to TELEX 7
OdBm, o (04
SIMPLEX RELAY R )
F/uy and
/N N0.
NHo! "N reLex equierent
TRENSMITTER START &
s T SAILOR ARQ Hi240
THRANE & THRANE TT/585
AC AF O
N - ”g IX/pw/
Terminal no.
X2pin3
l AF 22
1_'- : - ” X2pin/,
(o
MUNS ' /tme! X2pin2
& 1
o+a High Tension 0nf /
8 75"’ ension On ! - X2pin8
leprinter stort
N Etj: ST S « HIHigh tension or)
N OFF RELAY ) 3 ) ) ¥ ey
From Flex{ Common 2 o xepin? Slgral graund Xopn7
I 1 ps
N
S H1228 RUTOMATIC ON/OFF SWITCH ) ol
Y2pné g 1
& IT (Transmi? fime)
77 from Jele .
§ ! T reagy — A2pin?
”s
Yonrids £3pin/ ﬁmm% Xx3@n{
ps
T7 from’ Telex 5 II.? 002
& Common Ed alom
From V1405 {
+ 22V Spoly
{ v wos )
o—-=0 Y /
8 4C mauns Sl Ry [ #1231
p,ozn_l 22V out max 00mA O 74 O Common from Telex/NIY05
. Rlarm from Telex — W2 |
B 24V DC Battery W3
L 22V from W05 IF THERE IS HORE THAW ONE H123(
THEY CAN BE COMNECTED IN PRRALLEL.

3.5



5.6 SHORT WAVE PROGRAMME 1000 UNATTENDED TELEX MODE TANDEM
STATION WITH AUTOMATIC ON/OFF SWITCH H1227 AND TELEX
ALARM H1231

Main JEC/IOII C C/)/é’/‘ ,00/1?/ Terminal no.
771127
OPEN Tx
From Feserve fm//mﬂ
From_Mon Stavion lh }E
S301/'S 304
Verpanne! swifthes.
S1301 [merp:m—re Swi/Enes. J795u/7/7/j/ Jermnal block
, .
O— OO
Transmitter star? &O\' : LA Hah Tension on
l ' 8 240 [3mA
Fetprinter skl E o
N
P §§ 3 77 o Tetex B3
00Tz $ S5 P |
an/olf ] Q3 77 from Jelex 4
L w /
W‘ i 22 tokey from
i . / reserve siafion
4 TIME DELAY T ’—4 (1305 pin)
Y ROIUSTABLE
§] WITH R1E19 | o B Gpen 22V b key from
) \ i moin sithipn
N \_Rx blocked 4
5 S - 17 to+ 38, ) 303 gin') AF from Telex 107k /s
N - %4 | R, <6002 AL Common_from Tefex 7o % %
N 7 o AF Lo
& Qpen e 1 g
3 J._l 2o o " Adpushoble 13-28ms i
210/ DUAL REAR CONTACTBOARDR
''''' 1
Plug to rock ! (100)
|
o119 o :
02 || RI20 3 !
I w6000 PR . IF from e 10 Telex 77
OdBm_ _ B3g——o Aas~ AF from B #o Jelex (0dBm) 18
Simplex reloy R« J L J
Plyg and
/ pin no.
N0 oo TELEX EQUIPMENT
lransmiiier S/o/i
SAILOR ARQ H{240
THRANE 8 THRANE TT7 1585
£
Termino/ no
x2pin3
Z51
X2pini
/torse I 12pin2
Ry - /
N Hah Fnsion 0n)/ / o ome 8 164
N Fleprinter Stor! @ £
3 Bpries § g tension o)
9l
N OFF relay @ . Y2an? %
; Lrom Fler Common 2 x2pin 7 T Stgnal . yra/@i -2
N 11227 I o
RUTOMATIC *opné
: ~ T7 (TFansmi fime)
Ow[/_‘fh//fm 77 from Telex N X2pin9
X ready —0
P8
moutked X3pin/ framegrowd 8 x3pin/
- oL
7T from Jelex IX.? in22
L Common &d alorm
From N71405 {
+ 22V Sypply
£ wnmas
o—o0 Simplex Kel. &
8 4C moins Ry Y K131
/
2102 l 22 out mas 100mA O WI_5G common trom Telex/winos
Rlarm from Telex W2
B 241 OC Boltery w3
* 22V from N1405 IF THERE IS MORE THAN OWE HI23{
(¢ THEY CHN BE CONNECTED IN PRRALLEL.

Not faclory mounted on stations
before joruary 1985
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ARQ H1240 Interface
4-0-23865/4=-0-24932

3,10,

POWER-UP OF TRANSMITTER

Functional Block digram

Telex /communication Station

CRT
H1253

ARQ

Receiver
21119

Excifer
S/303/0y

Tronsmitter
77730

H7233

X3 |Xy X2 |Xs
Console
Prinfer
H1252
Remole

TELEX MODE SAILOR SHORT WAVE PROGRAMME {0008

UNATTENDED TELEX MODE ON ONE FREQUENCY WITH AUTOMATIC

Y702 Q27 7 [ (— | H1233 ‘ Hi235 \ f T130 )
SAILOR ARQ H1240 Wil o (C]) ¥; r@ oren
THRANE % THRANE [T 1585 L | |
J I I i ) TRANSMITTER START
EXT_Tx BLOCK -r* ®‘ 5
1 i
| Sy puft]
I I TUNE READY
S40W MUTE )_‘:—@_ ;1 I I Hrow
TRANSIITTER READY TUNE READY 04 (S g | rS 1303/513¢
PR Q) vy L
U 600kHz L5B
N On/0FF
Rl A X2 PING. T »j]’—’jfl * ©: —I I | TRANSHITTER START -
T TRANSIHIT TIPTE) s r  y 22V ~ 2 OPEN.
S riv\ o
R —
X2 PN HT oW Dsriaz) g 70
ZEN
HT(HIgH TENSION 'L 3 a / i "®‘ INTERCONNECTION oot
on) iw CONNECTION BOX CABLE IN RACK TIME DELAY
rorse key B siana ceounp X2 w7 X2 L7 70 HIKE D TELEX_ Bsros o AsTBLE o
I | ,,,,,,, B
° MORSE KEY X2 N2 T READY ! | 422V 70 TCXO P i
I L@,ij AT FROM TELEX )4 / Ao
AT STABLE
I 10-20 msec
JR— | crock reor 7eLex /

o B

DATA_FROM TELEX

X2 PN3 AF FROM TELEX

quck reom TELEX |

—WL_‘?_@__—“J

7102

——O———— O

SIMIPLEX RELAY a

17 to +3dBm
Rin = 600 ohm

ANT3 §
57102

§

x2PW{ AF FROM TELEX

PINTE

f R1119/R1120

|
|
| C
]
1

UTE | v ™
I 4
um3 AF TOTELEX 103 )
N3 .
J’f——_” I Rout = 6000hm 0Bm I I I
AF 70 TELEX 7403

X/PAV/)

l Gz '

R
L8

SIMPLEX RELAY
Rx

Block Rx
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5,11, UNATTENDED TELEX MODE ON ??FREQUENCIES WITH AUTOMATIC
POWER-UP OF TRANSMITTER

Functronal Block diagram

Aufomaiic Telex Station Pemote : Wi3 - 12V
ARQ Wty +r2V
H/1240
Console = W17 + 12V
Xy 1% e (X3
Scanni T4 77 CRT
p Remote ~—{ 249
R1121 171253
Yoy | Rx _dofa
Printer Freg, date. | 7ransmitter
. —5/303 /0%
H1252 77130

MARITEX or Aufomalic Radiotelex Station

ARR
HI250

Scanning Receiver

RI121
H1253 Exciter
S51303/04

‘ Transmitier
Ewizyy =) | #1252 —\ 1150

H1247 #1233

7xD+ CK

Automatic Radiotelex Station

i

GE6H2=0-1/¥7E6%2=0=1%/9E6K2~0~Y
90BJJ9jUI O®ZLH DUV

H1252
Scanning Receiver Recerver
RI/2/ v r P1//9
ARQ | CRT Exciter
H1240 #1253 S1303/04
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Cipher operation is a new facility which is implemented in the H1240 radio-

telex modem from serial No. 296939 (Eprom version SP12 aug. 1985).

~Note:-

One of the six EPROM's (No. 4) has been changed from 2764 to 27128, Therefore
you cannot interchange Eprom programmes from SP12 and upwards with SP1-11
without hardware modifications.

Please contact us if this is necessary.
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SAILOR H1240 RADIOTELEX MODEM
CIPHER OPERATION

CIPHER OPERATION

1.1, INTRODUCTION

The following chapter tells you how to operate the H1240 Radiotelex modem in on-
line and off-line cipher mode. ’

1.2, CIPHERING PRINCIPLE

The H1240 Radiotelex modem incorporates a software-based non-linear ciphering gene-
rator. For highest security, a triple key principle is used:

- 40 BIT ELEMENTARY KEY
- 80 BIT COMBINER KEY
= 4O BIT AUXILIARY KEY

The enciphered text results from combining the output from the ciphering generator
with the telex message. The same ciphering generator is also used for deciphering.

The secret Elementary Key affects the initialisation of the ciphering generator
(seed).

You can enter or erase up to 25 Elementary Keys from the terminal keyboard. These
keys are stored in non-volatile EEPROM, protected against power failure,

The Secret Combiner Key affects the ciphering algorithm and is stored in the same
EEPROM as the Elementary Keys. The Combiner Key is programmed during system gene-
ration.

The Auxiliary Key is generated by a random generator at the beginning of every
enciphered message and is automatically transmitted. The Auxiliary Key ensures
that every message will be enciphered with another ciphering programme,

For user identification a password is used. You must enter the password from the
keyboard before any message can be enciphered or deciphered. The password is perma-
nently stored in the same EEPROM as the Combiner Key and the Elementary Keys.

1.3, CIPHER OPERATION

GENERAL OPERATION PRINCIPLES

The cryptogram has the following form:

Start Elem.key # Aux.key

\ \' v v
ZSYNZ FFZFF CDRTE ASWKL SDRTE ASWKL CDRTE ASWKL DEWQS REFDT
QWERT YUIOP ASDFG HJKLZ XCVBN MQAZW SXEDC RFVTG TGBYH YQOXR
HQTWO BDGAD FLQPT ZXSDA BLDOY KFOWI FGRTS XCHAW ERSDT UHJIO
NUJMI KOLPM LPNKO BJIVH UCGYX FTZDR SEAWQ ZENDZ
v

End
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The length of the cryptogramme is approximately 35 percent larger than the plain
text message.

Off-line cryptogramme will have the start-group replaced by the sequence ZOFFZ.

ENABLING CIPHER OPERATION

To enable operation in cipher mode, you must set the CIPHER switch. Use the com-
mand:

CIPHER
the modem will respond:
Enter password:

If you now enter the correct password, ciphering will be enabled. If you enter an
invalid password the modem will respond:

Bad password
If you just press Carriage return, cipher mode will be disabled.

If you forget to set the CIPHER switch, you will be promted for it the first time
you use a CRYPT command.

SETTING THE KEY CODES

You can enter or erase up to 25 Elementary Keys from your keyboard.
To set a key, e.g. key number 4, enter:
KEY &
The modem responds:
Enter key:

Enter a keyword of up to 8 alphanumeric characters (valid filename characters).
The response will be:

Stored (x)

where (x) is a checksum for the keys entered.

NOILVHYHdO YHJID
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If you want to erase a key, e.g. key number 4, enter:
KEYCLR &4

If you, for security reasons, want to erase all the Elementary Keys, you can use
the single command:

KEYCLR A
The quem will respond:
All keys (Y/N)?
Press Y to erase all the Elementary Keys.
To get a general status of the programmed keys, use the command:
KEY
without parameters. The display may look like this:

Selected: 12
Stored : 1 2 3 9 13 17 21

IMPORTANT: Keys No., 1...5 can be altered by you at any time, while keys 6...25
are protected against accidental erasure. If you want to programme any of the
keys 6.,..25, you must first enable programming. Use the following procedure:

H1240: Remove jumper W8,

When you have finished programming you should restore the original position of
jumpers and switches,

If you try to programme any of the keys 6...25 while they are protected, you will
get the following response:

Cannot programme EEPROM

1.4, OFF-LINE GPERATION
The CRYPT command can be used to encipher/decipher messages in the text memory.
To encipher a message, use the command:
CRYPT infile (outfile (keyno))
The message in infile is enciphered and placed in outfile., If you do not supply
any outfile, the modem will place the enciphered message in a file named infile.cry.
The key number keyno is also optional. If you do not include it in the command,
the modem will respond:

Key no., 6?2

where key number 6 is the default number used after power-up, If you want to
change the key number, enter the new number, else just press Carriage return. The
new number will now become the default number.
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To decipher a message, use the following command:
DECRYPT infile (outfile)

The message in infile is deciphered and placed in outfile., If you do not supply
any outfile, the output will appear on your terminal.

1,5, ON-LINE OPERATION

In this mode, you establish radio connection, on either ARQ, FEC or SELFEC.
You may exchange Answerbacks and transmit plain text.
To enter cipher mode, use the command:

CRYPT (keyno)

The key number keyno is optional. If you do not include it in the command, the
modem will respond:

Key no. 62 _
where key number 6 is the default number used after power-up. If you want to change
the key number, enter the new number, else just press Carriage return. The new num-
ber will now become the default number,
The modem will now respond:

Start crypt xx
and when phasing has been completed:

Crypt ready
xX 1s the elementary key number you have selected.
You can now send text. Provided the other station has also entered crypto mode,
you can even change direction and exchange Answerbacks. The printout at your own
terminal and at the terminal in the other end will be in plain text.
To leave cipher mode during conversation, use the command:

DECRYPT

The modem will respond:

End crypt
At the receiving étation, automatic deciphering will take place when the ZSYNZ
string is received. This means, that all standard enciphered messages will be auto-

matically deciphered when received. When ZENDZ is received, the cipher mode is
terminated. The printout will be like this:

NOILVYHdO HHdID
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(Start crypt) 6
message ...
(End crypt)

IMPORTANT: You should never force an Over in the middle of a text transmission.
This will always result in the loss of code synchronisation. As a sending station,
use either Poll, +?, or wait until all text has been transmitted before using
Over. As a receiving station, be sure that all text has been received before you
use Over to change the direction of traffic.

1.0, CONFIGURING THE CIPHER FUNCTIONS

Configuring the functions of cipher operation is done during System Generation,
described in Chapter 8 in the H1240 Operation Reference Manual. The cipher func-
tions are found in Section 8.6, MEMORY formats.

When the cipher options is installed, you always have to insert a password. This
is the password you have to use whenever you want to enable cipher operation.

5-LETTER GROUPS

The modem now displays:

5-Letter groups? (Y/N) _
When 5-Letter groups are selected, the modem formats the cipher text in well struc-
tured blocks. If 5=Letter groups are disabled, the cipher text is transmitted as
one continuous stream of characters. In this mode the transmission time at full
speed is reduced approximately 20 percent as compared with cipher text in 5-Letter
groups.
Two modems communicating with each other in cipher mode need not have the same set-

ting of the 5-Letter group switch. The cipher unit is transparent to the use of
character blocks.

COMBINER KEY

The modem will display the message:
Enter combiner key: _

A1l modems that communicate with each other in cipher mode must use the same Com=-
biner key,

20 characters must be entered as Combiner key. Each of these characters must be
either a digit 0..9 or one of the letters a, b, c, d, e, or f (hexadecimal charac-
ters).

Your entry is not echoed to the display. Remember to press the Carriage return key.

The modem will respond by displaying a checksum for the stored Combiner key.
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If you do not want to enter any key, just press Carriage return. The modem will
then use any previously entered Combiner Key.

1.7, MESSAGES

INTRODUCTIOCN

The following messages are either error messages indicating that you have entered
invalid commands, or other messages displayed by the modem in response to cipher
commands,

MESSAGES

All keys (Y/N)?

This message appears if you use the KEYCLR A command. If you do want to erase all
Elementary keys, press Y, otherwise press any other key.

Bad password

The password you entered was not the correct one.
Cannot CRYPT -

Insufficient memory to create cipher file,
Cannot DECRYPT: AK-key error

There was an error in the receivéd Auxiliary Key.
Cannot DECRYPT: EK-key error

There was an error in the received Elementary key number, or the Elementary key does
not exist in your modem.

Crypt ready
Phasing has been accomplished and your modem is ready to transmit cipher text.
End crypt
You have terminated cipher mode,
(End crypt)
Cipher mode has been terminated by the other modem.
Enter password

You have to enter the secret password in response to this request. Your entry is
not echoed to the display. Remember to press the Carriage return key.

Erased

The specified key(s) has been erased from the Elementary key storage.

NOILVHYHdO ¥HddID
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Invalid key number
An invalid key number has been specified.
Key no. x ?

If you press Carriage return, key no. x will be used. Otherwise enter the desired
key number, Key number 6 is automatically selected after power-up.

No Elementary key

The Elementary key you have specified does not exist.
Not implemented

Option 007/107, Cipher operation is not implemented.
Start crypt xx

You have entered ciphef mode with key no. xx.
(Start crypt) xx

You have been brought into cipher mode with key no. xx.
Stored (yy)

The specified key has been stored. yy is the checksum.
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IBM-PC/XT Communications Support Software

is a new facility which is implemented in the H1240 Radiotelex modem from

serial No, 296939 (Eprom version SP12, Aug. 1985).

Note:

One of the six Eprom's (No. 4) has been changed from 2764 to 27128, There-
fore you cannot interchange Eprom programmes from SP12 and upwards with
SP1-11 without hardware modifications.

Please contact us if this is necessary.
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ca (filename) ........ capture data to file

cd (path) .eeeeeese... change working directory

di (filename)..eeee... directory of disc files

dr (drive) eeeeceeceees. select default disc drive

er (filename) ........ erase disc file

he teeeeceecsensacsesss help instructions

pr (off)(-)(on)(+) ... copy screen data to printer

rq (filename) ........ Pequest data file from modem text memory
se (filename) ....0... send file directly from disc

ty (filename) .e¢cs.... display disc file on screen

we (filename) ¢.oce... count file size and check for invalid char's
X0 cececescccnsneassasss €xit to DOS

xf (filename) ........ transfer disc file to modem text memory

XCOM function keys:

EsC ceceeees enter disc command mode

F1 ..¢..... enter modem Command mode
F2 seeeeess Over

F3 .ecee... send Bell signal

F4  teeceese POLL

Alt F10 .... terminate radio connectiocn

JHVMIAOS 1H04ddNS
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INTRODUCTION

The XCOM programme package allows you to communicate directly with a SAILOR H1240
Radiotelex Modem, using all facilities of this modern equipment.

To learn more about the details of installation, use the commands:

HELP install (small letters)
and

HELP start (small letters)
When you run XCOM for the first time, it will ask you for the set-up parameters
of your serial interface board. The settings will be permanently stored, and
automatically loaded whenever you start XCOM.
If you want to read the settings, start XCOM and:=immediately press the 'R' key.
If you want to modify the settings, start XCOM and immediately press the 'X' key.

XCOM makes full use of all the "handshaking" signals provided by your serial

. communications port. In order for the programme to operate properly, these sig-

nals must be properly connected,
You have to set the correct port address on your serial board.
The serial board must have an interrupt request signal assigned to the port, If

you change the port address, remember also to reassign the interrupt address.
Consult your board user's manual for details.

STARTING XCOM

Each time you start XCOM, you will first have to start up DOS, so in addition to
the disk that come with the XCOM package, you need:

An IBM personal computer DOS (Disc cperating system) disk.
Working with XCOM.will be much easier if you modify your XCOM programme disk so

that it has everything you need on it to start DOS, to formate blank disks, to
edit files, and to communicate with the Radiotelex modem,

HOW TO MODIFY YOUR XCOM PROGRAMME DISK

You will need the XCOM disk and a DOS disk that has the programme files SYS.COM,
FORMAT,.COM and EDLIN.COM on it.

1. Start DOS.
- Insert your DOS disk in drive A and put your XCOM programme disk in
drive B.
- If your computer is off, turn on your printer, your monitor, and then

your computer. If your computer is already on but you do not see the A
promts, start DOS by holding down the Control and Alternate keys and
pressing the Delete key.



Type in the date and time when the computer asks you to,
Remember to end each response by pressing the Carriage return key,

You should now see the DOS prompt:

aA>

It tells you that DOS has been started and that the computer is waiting

for you to tell it what to do.

Add DOS to your XCOM programme disk.

When you see the A> prompt, type:
SYS B:

and press Carriage return. Wait for the message:
System transferred,

When the A > prompt reappears, type:
COPY A:COMMAND,COM B:

and press Carriage return, Wait for the message:
1l File(s) copied.

Add the FORMAT programme to your XCOM disk,

When the A > prompt reappears, type:
COPY A:FORMAT.COM‘B:

and press Carriage return. Wait for the message:
1l File(s) copied.

Add the EDLIN programme to your XCOM disk,

When the A> prompt reappears, type:
COPY A:EDLIN.COM B:

and press Carriage return. Wait for the message:

1 File(s) copied.

dHVMIAOS 1H0d4dNS
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HOW TO START XCOM

1. Start DOS,
- Insert your modified XCOM programme disc in drive A.
- If your computer is off, turn on your printer, your monitor and then

your computer, If your computer is already on but you do not see the A >
prompt, hold down the Ctrl and Alt keys and then press the Del key,

- Enter the date and time if DOS asks you to.
2. Start XCOM
- When you see the A> prompt, type:
XCOM

and then press Carriage return.

aA>

CAPTURE DATA TO DISK

The CA command captures directly to disk. Enter:
CA filename

If the file already exists, XCOM will append the new data to the end of the old
file.

The command:

CA -
or

CA off

is used to end capture-to-disk, and closes the capture file,

ADhelp cd

SWITCH WORKING DIRECTORY

The CD command allows you to switch the working directory. To change directories,
enter the command:

CD path

where "path" is the full path to the new working directory. Tc display the current
working directory, use the CD command without parameter.



As an example, to switch to the working directory named "Musers\guest" use the
command:

cD \Qsers\gdest

The CD command will only work with DOS 2,00 and above.

DIRECTORY LIST

The DI command is used to view the disk directory, much like the DOS DIR command,
You may provide an optional file name, and the programme will display only those
files given in the file name,

You may use the wild card characters "' and '?' in the directory search,

SELECTING DISK DRIVE

The DR command has two functions. Entering DR alone will show you the current de-
fault drive. Entering DR followed by a drive name, as:

DR A:

will change the default drive to the specified drive.

ERASE DISK FILES

The ER command is used to erase disk files. The command:
ER filename

will erase the file named "filename".

ECHO CHARACTERS TO PRINTER

The PR command tells XCOM to echo all data displayed on the terminal screen to
the printer, Turning PR ON does not turn the terminal video display off, To
switch the printer on, use the command:

PR

or
PR +

or
PR ON

JYVMLA0S 1H0d4dNnS
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To switch the printer off, use the command:
PR -

or
PR OFF

REQUEST A FILE FROM THE RADIOTELEX MODEM

To transfer a file from the Radiotelex modem to the disk, use the command:
RQ filename
where "filename" is the name of the file on both units.

If no characters are received within a time-out period, the programme will flag
an error condition,

SEND A FILE DIRECTLY FROM DISK

To send a file directly from the disk when connected with another radio station,
use the command:

SE filename
where "filename" is the name of the disk file that will be sent.

If you want to terminate a file transfer before it 1is actually ended, press the
Esc key.

DISPLAY A DISK FILE

To display a disk file on the console, use the command:
TY filename

where "filename" is the name of the file to be displayed.



CHECK FILE

The WC command counts the number of characters, words and lines in a file. More-
over it calculates the time needed to transmit the file on an error-free 50 Baud
Radiotelex connection.

The command also checks the file for valid Baudot characters. The first 10 errors
are reported, the rest ignored.

The form cf the command is:
WC filename
where "filename" is the name of the file to be checked,

The WC command can also be called directly from DOS.

EXIT TO DOS

The XD command tells XCOM to exit to DOS. You may then run other programmes and
later return to XCOM, '

TRANSFER A FILE TO THE RADIOTELEX MODEM

To transfer a file from the disk to the Radiotelex modem, use the command:
XF filename
where "filename" is the name used for the file in both units.

If you want to terminate a file transfer before it is actually ended, press the
Esc key.
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