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0 - INTRODUCTION

The conditions containied in the present leaflet shal ‘apply to
international teleprinter links. These conditions are mainly concerned with
the technical principles of international teleprinter links. The operational
aspects are dealt with in UIC Leaflet 750,

Exceptions may be allowed in the case of circuits of a local
nature which cross fromtiers.  Such circuits will be astahlished by direct
agreement between neighbouring Railways and will comply, as far as poss-
ible, with the conditions prescribed in-the present leaflet.

* Insofar asthere are no provisionsto the contrary in the pre-
sent leaflet, the CCITT recommendations {1} shalf apply to the Railways’
internationat telgprinter circuits. ‘

T+ TELEPRINTERS AND ASSOCIATED EQUIPMENT

# 1.1+ Alphabet

Teleprinters for international traffic shall be provided with
characters which use the signal code of the international alphabet recommen:

. ded by the CCITT (Alphabet No. 2). This alphtiabet is reproduced in Appén-

dix 1.

1.2 - Modulation rate

* The modulation rate for teleprinters shall be 50 bauds.

{1} CCIAT - Inwernational Talegraph-and Telephona Consultative Committea;
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It is recommended that care be taken to ensure that tele-
printers. desigfied for a speed of 50 bauds, are also capable to.operate at-high-
er speeds.

* 1.3 - Stop signal
Teleprinters shall be designed for a stop signal having a-duration

of 1.5; thay shall, however, be capable of normal operation when a single
length stop signal is received: :

# 1.4 .. Types of machine

Only page teleprinters shall be used'in intarnational cemmunica-
fions.

The mumber of eharacters (including intervals) which- may tye
contained in one line of text has been fixed at 69.
1.5 - ldentification device

* All teleprinters used in international service shall be fitted

with a complete identification-device : answer-back unit -and device for act-

ivating correspondent’s answer-back unit {"Who are you 7 call key).

% An answer back transmission shail be composed of a series of
20 signals, as fallows {

1. *lettersinversion’ sighal,

2. **carriage return” signal,

3. “linefeed" signal,

4, "digits inversion' signal,

5, the following signal{s) 5 correspondent’s number (the last two
digits at least), and, wheraver possible, supplementary letters for clearer
identification-of the correspondent.

7562
OR

The firial signals before the 20th signal form the abbreviation
of the Railway {e.g. : DB, PKP, SNCF); if the Railwsy code consists of several
letters, it -may, where necessary, be shorteried by replacing it by the country-
code.

20. “letters inversion” signal.

Example :

Signal number :

1 :ietters inversion, 1 :letters inversion,
2 :carriage return, 2 carriage return,
3: line feed, 3 tine feed,
4 cdigits inversion, or 4 : digits inversion,
81015 : Correspondent’s No. and 5.ta 17 : Correspondent’s No. and
identification letters, identitication letters;
16 to 19 ' SNCF, 18 and 19: DE;
20 : letters inversion. 20 |etters invarsion.

If 4 postal Administration requests a colintry code at the end of
the answar-back transmission for-teleprintars connected to the telex network
and does not accept the abbreviation of the Railway as a country-code, the
answer-back transmissicn shall terminate with the country-<ode in question
in accordance with Appendix 3; in this case the “line feed” signal shall pre-
cedé the country-code: (signal 17 or 18 depending. oh whethar the country-
code consists of one or two letters), and the abbreviation of the Railway
shiall be placed in front of the “line feed’’ signat,

Examples :
112, ... 1213 ..
13 “line feed” 14 : “line feed™
14 17 SNCF or 16 : 16 NS
18 : “line feed” 17 “line feed™
19:F 18-19 : NL

20 ;"letters inversion” 20 "'letters inversion’
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Ft is recommended that endeavours should be made to reach.an agree-
ment with the postal Administrations to:eliminate the country-code and use
the same answer-back signals.as those empioyed by the Railways internally.

1.6.- Cther technical properties of the machines

* The starting time required-before the rated spesd of the equipment
is-reached shall not exceed one second. The deviation from the rated speed
must not be greater that + 0.75%.

* The start-stop distortion when transmitting shall not be greater
than * §%. The overall start-stop distortion of the teleprinter, from the
connecting Hing Gp te and incliding the terminzl slide adjuster at the central
office, shall not be greater than £ 10%.

* The margin at the receiving end shatl not be lesé than * 35%.

In aceordance with the CCITT Recommendations, “digits” signals
or signals corresponding to the letters F, G and H may be employed for nat-
ional requirements. ‘Where a Railway does rot use these signs it is desirable
that they should be réplaced, i possible, by a conventidnal sign (eg. a
square}.

#* Combination. 32 of the international alphabet No. 2 must: not be
used for international finks.

* Machines which do not fuhction correctly upon. receipt of a single
"carriage return” or "line fead" sequence shall nat be used in international
service,

* Teleprinters used in a direct link between fixed points shall be fitted
with a device which will bring them to a stop after a transmission pause
from 30 to 60 seconds.. Railways concerned shall ensure that the dissonnec-
tion times of the two machines are of as near as possibla values.
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* Taleprinter units shall be provided with a belf, remotely-operated
by means of an appropriate key.

THé transriission of the «belly and «who are you?» signals is not
abisolutely necessary, but is recommended.

Telepfinter conections to control -boxes shall, if they are separate,
consist, as far as possible, of 4 wires, in order to enable the subsequent
provision of 2 - or 4 - wité connections to the transmissionh equipment.

1.7 - Punched tape transmitters and reccivers

It is recommended that automatic punched tape perforaters and
transmitters-be used for the preparation and transmission of telegrams in
international service.

Punichad tapes may either be prepared by kaybhoard perforators or
by teleprinters working in conjunction with control boxes with a local
feeder circuit {the control box may be separate or incorporated in the tele-
printer). The latter arrangement shall be such as to enable local use to be
made of the teleprinter without requiring contact to be established with
another remote teleprinter.

* When such control boxes are used lacally; the connections must
be so arranged that a reply is given, within three seconds, to-a cail received

from a distant teleprinter.

The tendency in the future must be to use a device which will ensure
the remote connecting and disconnecting of the perforator unit.  In
accordance with the procedure envisaged by the CCITT, the signals CCGC
and FFFF have respectively been provided for the connecting and dis-
cannecting operations.
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it Is-recammended that any break in logal working, following recdipt
of an external call, should avtomatically give rise 1o the disconnecting of
the reperforator. In the iatter case, measures should be taken to prevent
the reperforator from being remotely switched back into. operation.

1.8 - Calling dial {fitted to the control boxes)

* Where automatic selection is controlled by the operation of a
calling dial, the latter shall tiansmit at the rate of 10 pulses per second,
with a wlerance of * 10%. The idle time of the dial between two suc-
cessive pulse trains shall be at least 200 milliseconds. If the dial is re-
placed by a pulsé génerator; the period between two successive pulse traing
shall be at least 600 milliseconds: The pufseratio (break to make} shall be
between 1.2 : 1 .and 1.9 : 1_allowing for the fact that the ratios 1.5 1ar
1.6 : 1 are to be selected as nominal values. Where selector signals are
required to pass through a regenerator, it is advisable to select ‘the ratio
1.5 : 1 as:a nominal value,

2 -« SWITCHING EQUIPMENT

2.1 - Connection to switching equipment

International circuits should, as far as possible, be connected to auta-
rmatic-switching equipment. I this i imposshle, and taking account of long
transmission periods which, sometimes, may be occasioned by manuai
-exchanges, it is recommended that the international link should terminate
on ateleprinter provided with a perforator.
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2.2 Intercannection of automatic switching eéguipment

It is recommended that the automatic exchanges of neighbouring
Railways be connected 5o as to ensure a fully automatic interconnection
of all users concerned on both networks.

* International circuits betwéen networks shatl be conected to the
main switching centres of the network.

* If a national netwdrk incorporates more than one switching centre
of this category, the switching centres of the national network under con-
sideration shall he interconnectad by means:of through circuits.

* When it-proves impossiblé to ¢onneet two networks on different
Railways by means of fully automatic circuits, owing to differences .in
the system or other csuses, a semi-automatic service shall be introduced
invalving a single retransmission process, preferably undertaken in the.
receiving country by means of punched tape.

#* This sémi-autamatic system shall alss be used in transmissions
with networks of Railways which use an automatic retransmission process
controlled by the actual messages,

2.3 - Automatic switching equipment

*. I international circuits are connegted to networks with automatic
dialling, only the digits 1, 2.., ., 9, D shall be used as dialling signals, accord-
ing to the signalling system in use {see article 13). The dialling signals
shall be transmitted :

a}) as dialling pulses, in accordance with Point 1.8, or

b} as a dialling code, in accordance with Alphabet No. 2 (see Appen-
dix 1. '
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If the code is used, an initial dialling signal is required, which shall be
Combination No. 30 (Digits inversion) and an end dialling signal, which shall be
combination No. 26 (+).

2.4 - Criteria for automatic switching in international service
*2.4.1 - Line claar

The “line clear’” situation (is characterised by a permanent condition
corresponding to the start pulse of Alphabet No. 2 (start palarity’ or ""Con-
dition A™}, on theoutward" and “backward’" signalling paths.

* 2.4.2 . Calling signal

The call is characterised by the change from the “line clear” condition to
the reverse condition {"'stop polarity” or “Condition Z"), on the “outward”™
signalling path.

* 2.4.3 - Call eonfirmation

A call-confirmation signal shall be transmitted ‘over the “*backward”
signalting path with-a maximum of 150 ms after receipt -of the call signal atthe
distant terminal instalfation,

* 2.4.4 - Praceed-to-salect signhal

i international circuits terminate at an automatic switehing unit which is
unable to accept the selection signals immediately after receipt of the call . a
proceed-to-select signal shall be transmitted aver the "backward"” signalling path
after the call-confirmation signal, in order to indicate that selection sigrials may
be transmitted,

H the proceed-to-select signal is indispensible, ‘it shall be transmitted,
in 99% of casas which atise, within 5-seconds after receipt of the call.
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* 2.4.5 - Call-connected or called party-free signal

A call-connected signal {indicating that the called party is free) is
transmitted over the “backward” signafling path to indicate that the con-
nection has been established thraugh to the desired party.

*2.4.6 - 'kdle” or contact-established condition

After the connection has been obtained, the “idle™ of contact-
established condition. hetween the twio correspondents is characrerised by
a permanent condition correspohiding to the “stop” pulse on the two
transmission channels {outward and backward paths).

* 2.4.7 - Clearance signal

The clearance sighal is characterised by the return to the condition
defined under 2.4.1 above, in one dirgction of transmission, until the cir-
cuit is once againicompletely cleared. The terminal supervisory equipment
of an international. clreuit shall be capable of identifying, as a cledrance
signal, any signal with start polarity which. has a duration of between 300
and 1 000G ms, .

*2.4.8 - Clearance confirmation signal

Clearance ‘confirmation is characterised by the return to the condition
defined under 2.4.1 above, in the direction opposite ta that on which the
clearing signal was given. After transmission of a clearance signal over an
international circuit, the clearance confirmation signal shall be returned
within a period of 400 to 1 500 ms.

2.5 - Service signals

Althgugh, on the internal networks, Railways must use the type of
signalling (type A or type B of the CCITT - see Recommendation U1)
best suited to their requirements, it should be borné in mind that the inter-
connections provided for the purposes of international traffic should, in
principle, enable all teleprinters to operate as a single network. The sig-
nalling -system to be-employed in international circuits shall consequently
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be standardised to-the greatest possible extent; special care should be taken
fo snsura that any supplementary circuits or extensions, particularly those
introduced with a view to providing new transit facilities, 'do not involve
any ‘appreciable modification to existing installations on other Railways’
networks.

* Failing an agreement between adjoining Railways, the CCITT type B
signalling system shall be adopted.

* The signals to be employed are as tollows :
- for cali-corifirmation, forming, at the same time, the procead-to-sefect

signal ;' one pulse of stop polarity with a nominal duration of 25 ms (le-
tween 17.6 and 35 ms};

. for sslection : decimal puises transmivted by a dial or-a decimal pulse
generatar controlled by the teleprinter keyboard;

- a5 cali-conniected signal : ene pulse of.at least 2 seconds.stop polarity;

- as a busgy signal : a pulse of 200 milliseconds stop polarity {between 165
ind 260 ms), followed by a pulse of 1 500 milliseconds start polarity
{tolerance * 30%);

- in the. event of disturbance, of unobtainable numbers, ett. : the busy
signal {1};

- f6r return to the idle condition : permanent start polarity.

* I two neighbouring Raihways use CCITT type A signalling system
on their national networks, the same system shall also be used on the inter-
connecting circuits hetween the two Railways in‘question. ’

* The CCITT type A signals to beemployed in this case are as follows

- for call-confirmation : permanent stop polarity;

1) On existing installations which cannot be altered, & permanent start polarity is
allowied.
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- for procesd-to-select : ono pulse of 40 ms (X 8-ms) start polarity;
- for selection : telegraph signs corresponding 1o the digits;

- ‘as call-conmected signal : one pulse of 150 ms (£ 11 ms} start polarity;
followed by one pulse of stop polarity lasting at least 2 seconds;

- a5 busy signaitelegraph signs-followed by a clearance signat;

- in the event of disturbance, unobtainable numbers etc. : telegraph: signs
foliowad by a clearance signal.

2.6 - Fully manual exchanges

% ¥ circuits are connected to manual exchanges, the condition of the
circuit, during the whole length of time it remains unoceipied by communi-
cations, shall corresponid to that of the start pulse. The circuit is.busied by
means of current-raversal.

Ar incoming call signal shell not be automatically confirmed imme-
diately upon receipt; it will suffice far the operator to reply to the call
when establishing contact.  The signal establishing contact is transmitted
to the caller in telegraph signs.

* Tha end of transmission signal shall be transmitted to the exchange
in the form of a pulse ofat least 1 000 milliseconds, with the same polarity
as that of the.start pulse.

* The clearance signal transmitted to- the calling party or calling
exchange shall be characterised by the return to the original condition
{i.e. start polarities on both “outward’* and “backward” signalling paths).




7652
OR

47

2.7 - Loed! fines of automatic networks terminating on manual exchanges

* |f local lines of automatic networks terminate on manual exchanges,
pach call passing from the automatic network to the manual exchange
shall automatically be eonfirmed, immediately upon receipt, by meansof a
call-connected signal. and followed by a brief text; such as ""MOM". The
operator signalshis intervention by transmitting tetegraph signs to the caller.

* The other signs and. signals shall .conform to those specified in
Point 2.6.

2.8 - Paint-to-point connhections

* When in the idle condition, the currents passing In the circuit shall
correspond to the stop pulses of the teleprinter signals.

Calling from the office at the other end shall, as far as-possible, he
effected by interedpting the current passing when the citcuit is idle, e.g.
by depressing the “letters inversion” key.

2.9.. Automatic networks.. Retransmission and information points

* On automatic networks, at least one information point shall be
provided for each large exchange,

It shall be capable of supplying information, establishing contact
and, possibly, retransmitting telegrams to several addresses in international
traffic; it shall, as far as possible, be given a standard call number over the
whole network and shall be provided .with receiving reperforators.
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2.10 - Telegraph regenerator-retransmitters.

* When automatic telegraph networks dre interconnected, the distor-
tion lavel shall be kept under close observation and mainigined within
acceptable limits. The country of origin shall consequently ensure that the
output distortion of its network does not exceed 15%.

* 1f this limit is exceeded, telegraph signal regenerator-retransmitters
shall be brought into use. This-equipment shall not be used while 2 cail
is being ser up, particularly during the dialling pulse selection process.

* The telegraph regenerator-retransmitters used :

. ghall operate at the modulation rate of B0 bauds; with a tolerance on
working speed not exceeding * 0.5%:

- shall have an effective synchronous margin of atleast 40%;

- shall operate in such-a manner that the interval between the significant
instants -of the madulation retransmitted and the corresponding -instarits
of the modulation of a perfect startstop unit, working at the same rate of
modulation, shall ot be more than plus or minus onemillisecond, it being
understood that the significant instants at the heginning of the start trans-
mission coincide on both units;

- shall, in no case, havesignificantinstants ¢orfesponding to the beginning
of the start elements transmitted at spacings of less than 7 unit intervals.

3 - TRANSMISSION SYSTEMS

3.1 - Choice of system

Voice-frequeney telegraphy. or time-division multiplex systems {inter-
lacing of bits) shall be used for international telegraph cireuits.
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* Thése various systerns shall be allowed inscfar as they comply with
CCITT recommendations.

For voice-frequency telegraph systems, Point 3.2 gives, among these
recommendations, those which are sufficient for the equipment opposabil-
ity. For time-division multiplex systems, Point 3.3 includes only the main
characteristics and reference shall be made, theréfore, 1o CCITT Recommen-
dation 101.

3.2 - Frequency-division multiplex systems (MRF) - {voice-fraquency tele-
graphy)

When-it is optional, frequency modulation shouid he chosen:in pref-
erence to amplitude modulation.

% |n the case of frequency modulation equipment, the lowest fre-
quency shall correspond to the stop polarity.  ‘With amplitude modulation
systems, transmission of the stop slement is characterised by transmission
over the line,

3.2.1 - Frequency band and frequency stability of channels

As far ds possible, voice-frequency telegraphy shall be used on tele-
phione circuits transmitting a frequency band of 300 to 3 400 Hz.

* The virtual carrier frequencies of carrier current telephone systems
used as carriers for telegraph transmission, shall be stable to within the
limits of £ 2 Hz.

Where 12-channel carrier cuyfent felephone transmission systems ara
used for voice-frequency telegraphy, it is advisable, as far as possible, to
avoid using channels 1. and 12, '
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3.2.2 . Frequencies

* In the case of voice-fregbency telegraphy, it is necessary-to comply

with the following series of international fraquencies :

Channel { Frequency § Channel | Frequency | Channel | Fredueney | Channel | Frequeney
Nao, - Hz No, Hz2 Nao. Hz No. Hz
1 4370 7 1140 13, ‘1 864 19 2 580
2 540 8 V260 - T4 1 280 20 2 700
3 660 ) 1 380 135 2 TOD 21 2 820
4 780 10 1 500 14 2220 22 Z 940
3 900 |+ H V620 17 2 340 23 3 050
& 1020 12 1 748 ig 2 450 24 3 1BD

3.2.3 - Frequency precision and frequency $wing

* In amplitude modulation systems, frequencies: shall hot deviate
from their nomind values by imore than 3 Hz, With frequency-modulated
systems, the frequency swing shall be %30 Hz for channels-with 120 Hz
spacing and * 60 Hz for chanpels with 240 Hz spacing. The difference
between the two characteristic frequencies of one and the same channel
{corresponding to pulses of start and stop polarity} shall be 60 Hz or 120 Hz
depending on the nominal spacing between consecutive channels, As an
exceptional maasure, a difference of 70 Hz instead of 60 Hz may be accepted
by mutual agreement betwsen neighbouring Railways. The tolerance on
the difference between the two characteristic frequencies of any one chan-
nel shall not exceed 3 Hz.

In the event of a failure of the modulator controt voltage, it -would be
necessary, as far as possible, to transmit a frequency corresponding 1o the
start polarity. In cases-where the télegraph channel is cut, the receiver shall
remain blocked at start polarity.
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3.2.4 - Transmission level over channels

* At the ralative O level of the carrier telephone cireuit, transmission
level-of the telegraph channels shall have the following values for an actual
resistance of 600 .ohms.

LEVEL {N DECIBELS IdBmo}
Number of Amiplitude modulation | Frequency modulation
channels SYStEmiE Systams
112 ~ 145 - 19.5
131018 - 18,5 - 21.5
1910 24 - 20.5 -22.5

3.2.5 - Variations in receiving level

* Amplitude modulation systems must be suitable for slow variations
of £ 6 dB, even in cases where several circuits are end-tc-end connected.
As regards frequency modulation systems, the receiving equipment must
operate’ satistactorily when the receiving level falls'to 17.5 dB bzpeath the
nominal level,

Transmission. receiving units oh which the normal input level. falls
by 18.5 dB unintentionally in the case.of amplitude modulation systems,
and by 23.6 dB in the case of frequency modulation systems, should give
rise tc a-break in communication {clearance}.

3.2.6 - Start-stop distortion

* Telegraph transmission systems shall not cause more than 8% start-
stop distortion in each section.
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The following table indicates the start-stop distortion whioh must not
be exceedad when several channals are connactedin series :

2 channels = 13% start-stop:distortion,
3 channels 7 17% start-stop distortion,
4 channels - 21% start-stop distortion,
6 channels @ 25% start-stop distortion.

3.3 - Time-division multiplex systems (MRT)

3.3.1 - Types of system - Capacities - Selection of system to
be standardised

The CCITT ‘defines twop categories of such systems :character-to-
*character multiplexing systems and bit-to-bit multiptexing systems.

* Bit-to-bit multiplexors, defined. in CCITT Recommendation 101,
shall be selected for international links because thay have minimum trans-
for times:

Recommendation 101 defines two possible variants which, basides,
cannot be cempared to.one another :

- Variant A, which supplies 46 channels at a speed of 50 bauds or 22
channels at 76 hauds, :

: Variant B, which can supply all combinations of numbers and speeds over
channels (50, 75, 100, 110, 134.5, 150, 200 and 300 bauds), so that the
product “number X speed” is about 2 400 bauds (e.g.-46 channels at a speed
ot 50 bauds-or-40 channels at 50 bauds and 1 ehannel at 300 bauds, etc.).

# In view of the fact that it iay be necessary to increase ielegraph
transmission speeds, Variant B shall be selected for international links.




762
OR

-23-

3.3.2 - General organisation of the system

The multiplexor transmits all-elements of characters, which comprise
7.5 unit glements, including 1.5 for the stop element at speeds of 50 and 76
bauds, and up to 10 or 11 unit intervals, including 1 or 2 for the stop els-
mant, a1t other speeds.

The multiplexor includes bits corrssponding 1o the stop: polarity
for non-equipped or non-atlocated channels, and. for the “open’” condition
of the start-stop channels which are served.

The multiplex frame consists of 47-hit sub-frames, the first bit being
a synchronisation bit, and of main frames made up of Z sub-frames.

* The sub-frame is divided into four groups of channel numbers. All
bits of groups 3 and 4 give inverted polatities.

Ths synchronisation is achieved on 3 main frames. The lass in syn-
chonisation at one of the terminals is indicated to the other in less than
240 ms and acknowledged in the time of 2 synchronisation sequences.
The lapse of time necessary for the resumption of normal transmission,
after restoration of the composite signal, is less than:300 ms.

3.3.3 - Tolerances on modulations

a) Entry of starf—'stop channels

* The tolerance on modulation speed shall be +-2% at:speeds:of B0
and 75 bauds and £ 1.8% at other speeds.

The system admits start elements with 0.4 unit interval and, for in-
qoing separate signals at 50 or 75 bauds, stop elements with T unit interval.
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Its actual net margin shatl be no less than 40%.

* The syster admits control signals of types A and B with, in the
latter case, speeds of 9 to 11 dial pulses per second with 3 break to make
ratio of 1/1.2 t0 1/1.9.

b} Exit of start-stop channels

# The degree of start-stop distortion on a channel shall not exceed 3%
and ‘the tolerance on speed * 0.2%.

Dial pulses are produced with the. same tolerances as in a) above.

The other contral putses shall, as a general rule, have a tolerance of
* 3 ms.

3.3.4 - Carrier transmission channel

* The carciér transmission channel of the composite’ signal must have
thie ‘characteristics defined in UIC Leaflet 911-4, for the binary signalling
rate of 2 400/bits/s. It must be provided with modems complying with the
type.also defined in the samme leaflet.
24 . Operationin progressive stages

* On telephone circuits carrying international telegraph links, the tele:
graph channels which are not in service may only be used internally by a
country after prior agreement has been obtained from the other participa:

ting Railway.

Such charmnels shall, as far as possible, be reserved for extensions of
international (inks.
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" “When these channels are used exceptionally by a country for its in-
ternal traffic requirements, they shall ba connected by means of an appro-

priate system thigh impedance shunt for voice-frequency telegraph systems -

or intermediate multiplexor for time-division multiplex systems).

3.5 - Operating reliability

It is recommended that emergency power supplies be provided for
telegraph installations.  As far as possible, such poweér suppligs should be
switched into service automatically, ensuring that the instaltations remain in
continuous operation, without. the slightest break in communication.

*  Each break caused by a supply failure shall be of sOfficient duration to
enable it to be dccurately identified by the receiving office.

3.6 - Maintenance and measurements

* When the start-stop distortion between two teleprinters is - measured -

on international circuits; one of the toliowing model texis shail be used :

1. voyez le brick géant que
i‘examine prés du wharf

2. kaufen Sie jede Woche vier gute und begueme
Pelze XY Z 1234567830

3. the quick brown fox jumps over the lazy dog

* The following text shall be used for testing the various parts of a
complete international telegraph link :

Latters inversion
S

carriage return
Line feed

8]

digits inversion
space

9
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if, however, distortion-meters are used for the purpose of making
adjustments, it is convenient to use signals with 1/1, 2/2, 1/6, 6/1 ratios.

* The transmission and receiving levels shall be measured -once each
momth,  Telegraph relays shall be inspected once in every. three months.

“The neutral position of the receivers shall be checked once each month.

Haowaver, in cases where two neighbouring Railways agree to apply
the margin and distortion systems of maintenance {see Appendix 2}, the
levels and telegraph relays need only be checked when measurement of the
margin and lelegraph distortion indicates that the values are insufficient.

* The central switchgear where the international circuits terminate
shall be provided with adequate measuring instruments.  The latter shall
comprise at least one startstop distortion-meter ‘and .one distortion-free
transmitter of start-stop signals. )
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APPENDIX 1
INTERNATIONAL ALPHABET No. 2
a Unit .
N: 1213125 Leatters Digits and signs
1L ]»|e® A -
21 * B 7
3 ale C :
- D Wh are you ? (;g;]
b|s E 3
6 ° F ) Availabie for
7 L G } internal use
8 » H )
9 b I 8
IQDje]|ea J 7~ Bell to ring the corraspondent
llle|a|e|e K {
12} {e . L. )
13 =ip|e M :
14 . N i
5 . 8] 9
15 . P 0
171 » . Q ]
18 o . R 4
19| » b S5 '
20 * T §
2l ] e ¢ u 7
22 e e W =
23ie ' W 2
24| AR b4 /
25 . - Y 6
26| e . Z +
29 . - Carriage raturn (1)
78 s Line feed (2)
29| sfe|a|a]a Letters inversian {3y
30)=]» o ® Digits inversion
31 » Blank space
32 Notin use

1) May print the sign < on tape equipment for signal check purposes.
{2} May print-the sign = on tape eguipmert for signal check purposes.
{3} Enables an error to be cancelled in'cases where a tape is prepared.-
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APPENDIX 2
MAINTENANCE BY MEASUREMENT OF MARGIN
AND TELEGRAPH DISTORTION

1.~ Margin and distortion

The degree of start-stop distortion present in transmission, as also tlhe
complementary. concept of receiving margin, both constitute very sensitive
criteria of the quality of a start-stop signal train. These factors are normally
measured to an accuracy of 2%, equivalent to an error of £ 0.4 ms.

Thig limiting values laid down at the terminals of each teleprinter-are:as
follows : :

dOQS% M°335%

The effective values ars the /ocal distortion and margin.

2 - Margin and telegraph distortion considered from a general aspect

On any telegraph circoit established between two teleprinters |-and 11
and passing through certain items of equipment {switches, telegraph Fhannels),
a value for the mardin and distortion:€an be obtained at any paint; tl_wese
being the values at this point (i} for the margins ‘and telegraph distortjons
of teleprinters | and . The respective values-are as shown below :

{dl ), and (dH )i , the distortions in respect of Land I1;

- (My ), and (M ); , the margins in respect of 1 and H;

For an exchange of telegrams to be possible, it is clearly necessary that,
in each polit i, the margin be greater than the telegraph distortion, and this
with a certain deqree of reliability.  If; for example, a reliability factor of
10% Is desired, it would be necessary to have the following values :

My - () 2 10%  end (M) - ) 2103
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3 - Limiting values for margin and telegraph distortion on a simple network
connected through asingle switch

When measured from the particular point formed by the switch, sach
teleprinter shows a certain margin and telegraph distortion, irrespective of the
length and compasition of the local lines.

The limiting values, both under margin and telegraph distortion con-
ditions, ‘may, when measurad at tha switch point; serve to defirio the guality
of the local lines terminating at the-switch; if the lower margin {i.ethe most
inferior} is greater than the highest telegraph distortion observed for this switch,
communication may be established between any pair of teleprinters connected
to 1his switch.

kv practice, the telegraph distortion of any teleprinter can easily be mea-
sured by means of a distortion:meter; the margin of a teleprinter shall be de-
termined by transmitting @ message to it from a.calibrated transmitter, with an
increasing known and adjustable Wistoriion, until reception is marred-by the
presence of errars.

4 - Margins and telegraph distortions in a network comprising several switches

It is sufficient, in such a network, to consider, for each switch, only the
teleprinter producing the greatast telegraph distortion and the teleprinter
which has the smallest margin; where long distance communications are concer-
ned, thase two values suffice to indicate the characteristics of each switch. On
reflection, it-will be seen that the Hailways can replace the {atter by their most
unfavourabie teleprinters.

eg. Mady as MB dB‘ the values for two switches A and B.
By measuring, at switch B, thé margin and telegraph distertion on the
least favourable teleprinters of switch A, actoss the clrcuits connecting A to

B, new valuas are obtainad, these beiny (Mplg and (dy) -

.again it : :
Once.again it is necessary that (MA )g - dB > 0 and

Mg - {dg)p>0
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The ¢stablishment of pairs of values for all the switch pairs of the net-
work will result in the determination of a eorresponding number of unmatched

equations which will all require 1o be resolved before the network can deal iN ACCORDANCE WITH THE CCITT RECOMMENDATIONS
with all:communications 10 ba exchanged. -

COUNTRY-GODE FOR THE IDENTIFICATION DEVICES

In practice, it is useful, when carrying out checksbased on this method;
1o have availabla in each switching station; for the purposes of long distance
tests, a signal transmitter incorporating a knowndistortion corresponding to . A Austria
the -telegraph distortion of the least favourable teleprinter connected to this Belgium
switch; in the same way, il is useful to have availabls a teleprinter on which tha )
marginal -adjustment has been offset in order to give the least favourable
margin of all those encountered in this switch. It is thus possible for long
distance measuréments 1o be rapidly Undertaken through all the other switches; ] .
such tests greatly facilitate maintenance and avoid the need to adjust the German Federal Republic )
settings of polarised relays, etc.; in view of the ease and rapidity with which - German Democratic Republic
they can be undertaken, the tests can be carried out at frequent intervals. Denmark
Spain
Eire
France

Bulgaria
Switzerland
Crechoslovakia

Great Britain
Greece
Hungary

ltaty
Luxembourg
Norway
Ketherlands

Partugal
Poland

Ruamania

Sweden
fFinland
Turkey
Yugostavia
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APPLICATION

With :effect from 1 January 1982 as regards obligatory provisions, and for
new installations and those installations which will be {argely modified.

Al Railways in the Uniom.

BRECORD REFERENCES

Headlings under which the question has been dealt with :
- Various telecommunications guestions :

a} extension and standardisation -of international communications by
teleprinters.

{4th-5th- Committees -E- ;: Hamburg, June, 19541,

-Marious telecommunications guestions :
a) Extension and standardisation of international links by teleprinters.
B) civerisinnnaiinnns €] aresviiieigeeene (1 SR,

{4ih-5th Cammitiees -E- : Copenhagen, May, 1958).

-~ Various guestions concerning the improvement of telecommunications

kinks :
a) i BY coemeciieieens €} ceviennenese d) Equipment and arrange-
ment-of circuits for telegraph transmission by teleprinters ;

B) iienrainienieant )
{6th Committee -E-: Budapest Jung; 1663 - 7th Comimittee - 5 - : Pragug, Jung, 19568 ;

Stuttgart, May, Y980 ; Paris, May, 1961, - Urgency procedure},
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« - Various guestions concerning the improvement of telecommunications
links.

- Revision of Leaflets 75210 756.
{Sub-Commitiee for Telecommonications : Paris, Jansary 19700,

- Revisign of leaflets concerning radio, telephony and telegraphy.
{Way.and Works Committee : Madrid, June 1981),




