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SUMMARY

. Comparisons of some features in a Telex system with those in a Teleprinter
(Teietypewriter) system are as follows:

TELEX TELETYPEWR I TER

Transmission Rate (characters/sec) 6.7 10

Rental of user terminal (annual) £295 £424 .
Rental ot Service Equipment at the Computer £689 £573
Relative | ine costs of an enquiry £l £2
Errors (per 100, 50 character messages) ’ 2.5 -

2, The table above indicates that the costs of the Telex system are less

than the Teletypewriter system, However the transmission rate is
slower by a third and, as there is no parity checking, there are many
more errors,

3. Other features such as compu#vng costs, dafa re?rneved types of messages,
are littlie different in the two systems,

4, There are currently 33000 Telex installations in the U.K, Forecasts of
growth predict 240,000 instaliations by 1983,

5. There are approximately 10,000 teleprinters at present in the U.K..
Forecasts of growth predict that this number should rise to 316,000 by
1983, But there will still be large numbers of people particularly in
Business who will have a Teliex terminal convenient but no teleprinter
and who would therefore wish to interrogate any desired data bank by
Telex,

6. There are no insurmountable technical difficulties. The hardware is

available. The software would have to be changed to use characters
common 1o both codes as much as possible, and the system would need to
know the type of terminal being used to enaule it to send out the
correct messages each time,

7, We recommend that these conclusions and particulariy the cost of making
an existing on-|ine data bank available by Telex as well as feleprun?er
should be investigated in a real! experiment,




e introduction

This report deséribes an investigation aimed at establishing the feasibility
of using the Telex system for on-line accession of computer based information
sysfems; It was our purpose to examine briefly the relative merits of using
Telex terminals as opposed to the generélty accepted use of terminals such as
teletypewriters (hereafter @8imply referred to as teletypewriters), We make the
comparison largely by studying the equipment available to us at present at our
University, but the conclusions we reach should apply generally to o+her
computer equipment,

in recent years, developments in computer hardware and software have made
possible the on-line information storage and retrieval systems which are at
present the subject of much detaijed investigation, The most significant of
these advances have been:

i the development of random acess devices and associated
file storage techniques;
ii, the development of hardware and software enabling maﬁy

users to time-share computer resources;
ifia the development of communications techniques enabling

time-sharing users to operate at locations remote from

the computer,

On-line storage and retrieval systems can be broadly classified on the
basis of the type of information stored namely: numeric or textual. Examp | es
of numeric data inciude atomic potentials, engineering design data and
mathematical functions, In the textual fieid, exémples are documents,
bibliographic references, atstracts and medical records.

The information contained in such data banks should be of great value
to a wide range of people working in many different fieids, To avail of this
information on-line it is necessary fo have access to :zquipment capable of
interrogating the data bank. The present means of interrogation is by use

¢ a terminal such as a teletypewriter linked via either a private telegraph

E

o
mligggrcuif or a private/public. telephone circuit to ‘the computer.



The terminal typewriter (or visual display unit) fs a specialised piece
of equipment which is unlikely to be installed except in conjunction with a
computer or some other sophisticated equipment si.ch as a data logger or
scinfillafion counter, Consequently, the provision of a link to a computer

“Will represent in numerous cases a substantial capital investment (£1,000 to
£2,000), in instances where use of the on-line inférrogafion facility is of
an irreqular nature and low volume such invesfmenf‘ﬁay be uneconomic.

The Telex system is in widespread use in many of the areas not served
by specialised teletypewriter equipment. It offers, therefore, a convenienT.
means whereby irrequiar users may access data banks wifhou+ incurring the heavy
expense of installing additional equipment.

The remainder of this report examines the various aspects of extending
data bank utilisation by empioying the Telex service., Freduenf comparisonsb

between use of teletypewriters and "elex are included.

24 Telex and Teletypewriter Instal lations - Some Facts and Figures

At fhe'fime this report was written some 33,000 felex terminais had
been installed in the United Kingdom. 0f these, some I7.5OQ ware basic models,
the remaining 15,500 being fitted with the optional paper tape station,

(The Error Detection Unit referred to in Section 9 is not yet freely available
so the proportion of installations using it is not significant,)

While it is difficult to assess accurately the distribution of telex
insfallafioné over the complete field of usage, nevertheless it isvpossible 1o
get some idea of the pattern of usage by :eferring to the current Telex
directory., The following figures were derived from a randcm selection of

some 250 entries in the directory:
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General Number

Classification ' in sample Percentage
Manutacturing (e.g. Manutacturing Industries) 107 43,1
Service industry (e.g., Finance & Profassional Services) 14 5.7
Commerce (e.g. Brokers, Agents, Distributive
Trades, Representatives, Property) 53 21,4
Basic Commodities (e.g. Foodstuffs, Clothing, Raw Materials) 33 13.4
Transport te.g. Transport and Travel) ' 19 7.6
Communications (e.g. Printing, Newspapers and
Media " Entertainment) 5 2.0
Public Bodies te.g. Civiit Service, Armed Forces,
Universities) : 17 6.8
TOTAL 248 100.0

Tne use of the service is expanding rapidiy with (the installation of 400

new terminals) each month in the Unffed Kingdom, new subscribers coming from ail

sectors of the industrial, business and public communities. in 10 years time
the Post Office predicts that Telex will provide almost total coverage in these
sectors, virtually replacing the postal service which wilil then become almost

exciusively confined to residential areas.
Results of a recent market survey indicate that the number of Telex
instaliations in the U.K, will Increase 5 - fold in the decade 1973 - {983,
It has been estimated that during the same decade the use ot teletypes, or
simitar slow speed computer terminais, will increase by at least a factor of 12,
The forecasts of growth for both Telex and Teletypewriter installations

are summarised in the following table:

-
Terminal type 1973 1978 1983
Teiex : 50,000 110,000 240,000
Teletypewriter. - 27,000 169,000 316,000
Other Fast Data 24,000 65,000 117,000
Q TOTAL 101,000 344,000 674,000

ERIC




These forecasts suggest that:

(a) Most on-line computer useré will make access to computers

using teletypewriters,

(b) Many more will be encouraged to make use of on-1ine computer

access because of developments to |link computers with the
Telex network.

Telex offers a very high standard of reliability owing to the priority
allocated by the Post Office to the maintenance of Telex |ines and equipment.
In addition, installation delays are not normally as long as those experienced
with the switched telephone network, These features of the service are very |
attractive to the business user and represent a very important advantage if the-
terminal is likely to be used for data bank interrogation.

.

3. The Telex System

The Telex system is basically a switched public network of telegraph
circuits which work in half-duplex transmission mode, i.e., transmission is
possible in either direction, but not simultaneousiy., The circuits employed
are capable of transmitting digital data serially at a speed of 50 bits per
second (b.p,.s)

The data coding system employed is the 5=-bit International Telegraph
Alphabet No., 2 (I.T.,A., No. 2). Each character of data transmitted requires
5 data bits plus start and stop mark bits - the total data transmitted per
character of data is equivalent to 7,5 bits., This means that the maximum
data transmission rate is 6.66 characters per second.

Equipment normaliy supplied by the Post Office as part of a Telex
taerminal consists of a teleprinter with keyboard and hard copy. A paper tape

reader, paper tape punch and error detection unit are also available as options.




A Telex user establishes contact Qifh another Telex user by dialling +he
appropriate number, Once contact has been establ ished through the telegraph
exchange it is possibie to switch the receiving end of the line to equipment
thch permits access to a computer, The switching pnif needed can be supplied

by the Post Qffice as an option,

4, Code Conversion

When 5-bit codes are employed, no code conversion js carried out by the
line termination units (L.T.U.) or muitiplexors (Mx) which are electronic
units close to the conputer and suppiied by the Manufacturer. (We discuss
these again-later), This means that data must be code conveffed by the
computer on receipt of requests from the interrogating user and also prior to
transmission of responses.

A system of code conversion widely employed in computer programs is
as follows:

A table of characters is constructed as part

of the program's fixed data and is located

in a fixed part of the program's core area.
Characters are ordered in this table in such

a way that the decimal value of the character

to be converted may be used to locate the
equivalent internal character. This represents
a very rapid and economical conversion
procadure, The method may be employed to
convert incoming or outgoing data alike,

Code conversion is necessary at two pointsi=

(a) on input, to convert the 5-bit Telex code into

the internal code of the computer being used;

{b). on output, to convert the data bank code in

use into the Telex code,
Conversion type (a) presents no serious problems since the internal code

of the computer used is:normally either 6 or 8 bits per character and fully

embraces the Telex Code. See Appendix 1),




Conversion in the reverse direction (i,e. type (b)) does, however, present

many problems, since the data bank character set will normally be much wider in
scope than the Telex character set, Usual ly, the data bank will use a 64-
character set such as the 1507 sub-set given in Appendix 2. fn some circumstances,

a larger set such as the 1S0-7 or ASCl| data transmission character sets may be
used (see Appendix 3},

in any event, the difficulty exists that certain characters in the data
bank which are not present in the Telex code must be replaced by Telex characters
or by combinations of Telex characters. This aspect of code conversion is fully

considered in section 7 below.

S, Hardware Requirements

Remote terminals are connected to a computer via a communication |ink
{telegraph or teiephone {ine} which.is terminated in a |ine termination unit
(L.TWUL, The basic function of the L.T.U. is to convert the data from its
serial transmission format info a paraillel format for use in the computer,

The L.T,uU, in turn is connected into one channel of a multiplexor which is
the scanning device enabling the computer to share its resources between a
number of remote terminals.

when .data transmission is transmitted by Telex network a 5-bit data
transmission code is empiloyed. For transmission over private telegraph |ines
or public/private teiephone lines a 7-bit data transmission code is ysed.
Thus, different L.T.U.'s are needed to terminate the different types of line.
For Telex, on an ICL system, an L.T.U. type 7008/} is required ~ for a private
telegraph or public/private telephone L,T.U, type 7008/2 is needed. in
addition, for Telex, a switching unit is required at the computer end to
transfer incoming calls to the L,T.U, For telephone lines (public or nrivate)
a modem is nceded at each end of the |ine to encode data being transmitted and
1o decode data being received.

ERIC
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The various ways in which access can be made to an ICL computer via
telegraph and telephone lines are demonstrated in Figure |, Similar access
would be needed for other computers.

The L.T.U.'s basic function is to convert data from serial to parallel
format, In addition, it must be able to inform the multiplexor when a request
to access the computer is initiated at a femofé terminal. The L.T.U., does this
6y recognising specifically chosen characters as being of special significance.
In particular, two special characters are requi}ed, namely start of message (SOM)
and end of message (EOM), each item of data transmitted being bracketed by these
Two chéracfers. \

With ICL hardware the 'figure shift® (fs) is usually employed for SOM and
‘figure shift plus' (fs+) for EOM when using the 5-bit transmission code, !.T.A,
No. 2, as used by Telex. For 7-bit transmission code, 150-7, ICL uses '"CNTRL A"
as SOM and 'ACCEPT' as EOM,

Var ious error conditions are also monitored by the L.T.U,

When the multiplexor receives data in the 7-bit transmission code it
converts each character into the 3-shift 6-bit interna! code of the computer.

In contrast data fransﬁif?ed in the 5-bit code does not undergo conversion by
the multiplexor hardware.

The multiplexor passes the data infovfhe program associated with the
terminal via the multiplexor confrél packaqge and the machine supervisory

software.

Ce Communications Software

Communications terminals are not entirely under the control ot the
software package controlling the multipiexor, The terminal eftectively
activates (or 'wakes up') the package whenever the user presses the start
of message key. fhe message is then typed and terminated by pressing the

end of message Kev. The control package, which at Queen's is called MS




FIGURE | Methods of access to an ICL 1900 Computer via Telephone and
Telegraph lines.
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{(Multipiexor Control System), checks the messagé and passes it to the application
program associated with the particular terminal, The association between a
particular terminal and a particular application program must be set'up by
special messages, called commands, passed from the terminal to the control
package. These commands are usually recognised by a special character immediately
following the SOM character, MCS recognises its commands by the '£' character,
In fhé MCS system there are about 12 commands which carry out the following  tasks:
(a) control access to application packages and
disc data banks by a password system;
(b) allow some control by the user over output
fo the terminal by specifying line Iimits;
{c) enabte information programs which were
developed using a card reader and |ine
printer as'inpuf and aufpuf devices, to be
made available to terminal users without
any alteration,

Systems such as MCS must take special action when error conditions develop
on the transmission lirne, such as: line inoperable (short circuiti, lost input
or no inpuf'when expected (Timed Ouf)f In the case of a Telex enquiry an
additional special action would be necessary, namely recognising the Telex |ine
and converting the b-bit data transmission code to 3 shift 6-bit internal computer
code (see Appendix 4) and passing the associated message, with an indication that
i# originated at a Telex terminal, 1o the appropriate application program,

it is logical to carry out this conversion in the first piece of alterable
software atter the message has come from the muitiplexor since, in the case of a
7-bit data transmission code, the conversion is carried 6u+ by hardware in fhe'

multiplexor,




/. 'Consideration of Telex Character Set in ielation to App!lications Programs

The application program allows }he information system tc bLe turned to a
parficular apptication, Many varied applications can be cate~ed for by having
= library of application programs available in the system, The time-sharing
capabiiity ot the operating syéfem should enable many applications to be dealt
with at the same time with one or more users of each application.

Messages paésed from the terminal via the operating system fo the
application program are analysed and interpreted according to the conventions
adopted by the original designer of the appiication program. in deciding
these conventions he wobld have been restricted by the 64 printing character
set of the teletypewriter to be used for normal enquiries. in general, an
enquiry from a terminal wouid involve the retrieval of information for a disc-
hased data bank by the appiication program, Consequently, when setting up the
data banks, it is convenient to restrict the character set to the 64 characters
of a teletypewriter,

fnférhafion to be stored in a data bank normally makes use of a more
extensive character set than-is available on the teletypewriter keyboard.

Thus, it is often necessary to replace certain characters in the data being
stored, by combinations of the characferé available in the teletypewriter
character set.

An example of this technique is a2s follows:

Information being Data bank
stored representation
« Alpha
& AND
a to z A to Z
A to £ A to Z




Publishing conventions(such as the use of italic script in documeé;s) are
usually removed from the text.

The short example above indicates how certain characters are replaéed by
character combinations (e.q. AND for &), how others are replaced by alternative
equivalent characters ('lower case' becomes 'upper case') and how others are
unchanged (A remains as A).

This character set used by the data bank is normalily referred to as the
'interchange character set' with which the terminal user must become familiar,

An example of an interchange character set is given in Appendix 6.

When using a Telex terminal to interrogate a data bank the character set
available fo the user is even more restricted than that used in setting up the
data bank. This situation arises because the telex feleprinter was designed
to operate on a 2 shift 5-bit data transmission code thus restricting its printing
character set fo 51 characters, The data bank, which makes use of the computer
internal 3 shift 6~bit or 8-bit machine code, was set up within the 64 prinfipg
character set of the teletypeuriter, Although the teletypewriter uses single
shift 7-bit data transmission code ailowing 128 characters, its keyboard only
permits 64 printing characters because the |ower case characters and some special
symbols are not permitted (see Appendix 2). The latest, more expensive
tel etypewriters have extended their printing range to the full set of 95
printing characters of the [50-7 code an& if new data banks are set up with these
terminals in mind, the gulf between the Telex character set and the new teletype-
writer character set may be too wide to be bridged by an interchange character set,
Obviously the choice of these more expensiv; teletypewriters would have to be
Justified by the cost effectiveness of a.parficular agplication and the Telex
user may be barred from particular sophisticated appli;afions.

The on-line interrogator inputs data by issuing directives of two types:

{a) commands to the Multiplexor Control System

(MCS) which are interpreted and acted upon

by MCS;
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(b) enquiries to the application program which
initiate a retrieval of information from
the data bank and are‘inferprefed by the
application program,

Type (@) directives have already been dealt with In Section 5 above,l
although it is important to note that all of the MCS commands can be adequately
represented without character interchange in the Telex character set, For
other mulfiplexof control systems it may be necessary to employ a Telex
interchange character set.

Type (b} directives are formulated when the particular appiication
program is written, It at that time the writer is aware of the |ikelihood of
the program being driven from a Telex terminal then he should try to ensure
that all program directives employ the Telex character set without use of
interchange characters, in certain cases this rule may be fbo restrictive
and it will be necessary for special character combinations to be emp loyed.,

However, information being output from the data bank to a Telex terminal
will virtually always require the use of an interchange character set, An
example of an interchange set |linking the ICL 64-character fele*ypewrifer set

to the Teiex character set is shown in Appendix 5,

de Sgeed

The number of characters per second transmitted between a computer and
a terminal depends upon bofh:- -
(a) the speed of the transmission line in bits per
second;
(b) the number of bits used in the character code
to represent a character.
A teletypewriter uses the 7 data bit plus parity code, and with
éynchronising bits requires Il bits to represent ocne character.
A private telegraph |ine operates at a speed of 100 bits/second,whereas

telephone 1ine operates at 110 bits/second, Hence, a teletypewriter can



receive or transmit characfers at -

(ai 9 chrs/sec. on a private telegraph |line

(b) 10 chrs/sec. on a phblic or private telephone |ine.

A telex terminal! uses a 5 bit code and requires 7.5 bits to represent
one character,

The public telegraph (Telex) network operates at a speed of 50 bits/sec.
and hence, a Telex terminal can receive or transmit characters at 50/7.5 =
6.66 characters/second.

Assuming most teletypewriters are connected to the computer via fﬁe
public telephone network, then by including the Telex network, terminals used
for information processing would operate at speeds.of either:

(a) 10 characters per second for teletypewriters

(b) 6.7 characters per second for Telex terminals.

This difference in speed would not present any technical problems in
transmission, as each message passed between a terminal and the computer is
bounded by SOM and EOM characters, which control the computer's operation with
respect to a particular terminal,

Moreover, a given computer could service many more of the slower Telex
terminals than the faster teletypewriter terminals. |

An enquiry of 100 ﬁessages of 60 characters each, lasting i4 minutes
using a teletypewriter, would take 20 minutes on a Telex terminal. (see
Appendix 7 for detaiis). This should not tie up the data bank or use any
more computer power in a fiﬁe sharing énvironmenf. and consequentiy a Telex

user should not be charged any more for the longer enquiry,

9. krror Detection

There is no standard system of error contro! on telegraph circuits,

although several proposal!s for error checking have been made. On private




telegraph circuits and public or private telephone circuits the Line Termination
Unit (L.,T.U,) at the computer end of the communication |ine detects a parity bit
inserted by the tetetypewriter, (see Section 5}, To achieve this the data
transmission code used by the teletypewriter is in fact 7-data bits plus | parity
bit, Although this is the standard mefhod of error detection when using a
teletypewriter, additional checks can be made by using reflected data transmission
or by having a more expensive teletypewriter with a "built-in" parity check
facility,

. Reflected data transmission is controiled by the line termination unit.,
This may be specified to refiect each character received from the |ine back to
the teietypewriter which originated it, as well as passing the character on to
the multiplexor, The character printed on the teletypewriter platen will then
be the ope actually recuived by the L, T,U,: if it is different from that keyed,
this HQZf\NiII be apparent on the printed copy., In practice the operator is
unaware of the difference between a character being printed directly it is
keyed and its being printed on reflection from the L.T.U.: the rate of typing
is therefore unaffected by the reflected data facility.

On the public telegraph circuits (TELEX), fhé Telex terminals do not
generate parity bits and operate on a strictly 5-bit transmission code.
Consequently no parity checks, as described above for teletypewriters, can be
made by the |ine termination units for Telex terminals. Neither is it possible
to use reflec?éd data transmission,

However, the Post Office has developed an error detection unit (E,D,U.)
employing the 'backward signal' or 'information feed-back;-mefhod tor use on
Telex and telegraph private circuits operating at speeds up to 50 bits per
second. This E.D.U..is not normally supplied with a telex terminal but can

be ottained from the P.0, for additonal charge.




Since very few Telex terminals have this Error Detection Unit, and no other
form of error detection is possible; it is instructive to note that acéording to
the P.0, the average error rate on Telegraph circuits is between | in 2 x 103 and
4 x l03 characters. ' Errors are not distributed uniformly, but tend to occur in
bursts, and the proportion of error free messages is much higher than the average
number of errors suggests. The E.D.U. Qill reduce undetected errors to something
better than | in IO6 Characters.

With no form ot hardware error detection, the task of detecting
unintelligent messages would be left to the terminal operator on output and to
the software on input. Remedial action can easily be taken by the operator on
receipt ot a corrupted output message, but a corrupted input message may be
undetected by the software and result in incorrect information being given during
an enquiry. In particular a corrupted character may be interpreted as S.0.M,
(Start of Message) or £.0.M. (End of Message), both of which are controi characters
and gencrate special actions, An E.0.M, character in the middle of an incoming
message can result in a loss of the !ine.

From the figures on the rate of error above, if we assume the worst possible
case of | in 2000 cheracters and only one corrupted character per message, fhen
for an average message length of {0 characters | in 200 messages wilf{ be corrupted,
The rate of error for input messages which are more serious would be approximately

! in 400,

1. Paper Tape

A paper tape unit comprising a punch and a reader can be attached to
teletypewriters, A similar unit is available for a Telex terminal, This unit
can be used *o'punch messages on paper tape while the terminal is not connected
to the computer, and later used to read the paper tape and transmit +he messages

to the computer. The aim of this procedure is to minimise transmission of




incorrect messages and reduce the connect time of a terminal using the system.

The normal paper tape unit supplied with the teletype causes technical probiems
resulting in a loss of the line, Such problems occur when responsés to messagesb
are expected, as would be the case during an enquiry using an information
retrieval system, A special paper tape unit which prevents these probiems is
available for a teletype but th: - iimited character code of the Telex system would
not permit the design of a similar specla! paper tape unit for a Telex terminal.
Consequently, we would not recommend the norma! paper tape units to he used for
Information refliéval either on a teletypewriter or a Telex terminat, However,
they are useful for normal P.0, Telex to Telex communication and for this reason

comparison of costs in Section || inciude paper tape units.

i, Comparison of Costs

For the purpose of comparison of costs it is assumed that the remote user
will use either a teietype console connected to the computer through the public
telephone network or a Telex férminal connected through the Telex network,

(See Appendix 8 for schemata). installation and running costs of both the

remote station and central computer installation are compared,

(a) Remote Installation Costs

Ihe Telex |ine does not require a modem, whereas the teiephone
line does. A comparison of annual rental between these two

systems is as fol lows:

ANNUAL RENTAL

>

Telex System Teletype System

Terminal £295 £324

Modem NIL £100




(p)

{c)

'

In oddition, a connection charge of £10 is requiredv!or a Telex
Terminal, (5ee Appendix 9),

Call Charges

Charges for Telex calls are approximately equai to charges for
Telephone calls at the P,O, cheap rate, i.e., /3 of full rate
(see Appendices 9 and . Against this it must be remembered
that the Telex terminal operates at approx. 67% of the speed of
the teletype and the line would be connected I3 times as long as
the teletype line. Consequently, assuming the worst case where
terminais are active 100% of the connect time and the teletype
console enquiry = |, then Telex console enquiry cost = /3 x 3/2
x | = 0,5, -

This agrees with the Post Office claim that Telex calls are 50%
cheaper than telephone calls,

Instal lation Costs of Service Equipment at the Central Computer

To service a number of enquiries simul taneously, the central
computer installation requires |ine termination equipment for
as many |ines as may be required by remote users at the same
time, Each teletype console using a telephone [ine must be-
connected through a Modem and |ine termination unit (L.T.U.) to
the computer. At present a Telex Terminal using a felegraph
line requires a matching Teiex terminal at the computer end as
well as a switching unit and telegraph L.T.U, ‘The second
Telex Terminal is used to establish the link from the remote
terminal to the computer installation, but during an enquiry it
is not used as the line is switched through the switching uni;
to the computer., The P.O. havg recénfly announced Data Control
tquipment (DCE3) which enables incoming calls to a Telex

Terminal to be answered automatically and switched to the



(d)

(e)

compu1ef. This is a fess expensive and more attractive alternative
to terminals end switching units for each incoming iine. |

{see Appendix 12},

A compar ison ot annual rental charges between the two sets of service

equipment is as follows:

ANNUAL RENTAL
Telex System Teletype System

L.T.U. £384 . ' © £468
Modem NIL ' o £105
Telex Terminal £295*
Switching Unit _ 10

TOTAL £649 £573
Connection Charges 4 10

* May be less if Telex Data Control Equipment DCE3 is instal led.
(See Appendix 10),

Running Costs of Central Computer

Tt~ running costs of the central computer ins+al|a+ioh should be the
same for both systems. Consequentiy the charge for the use of the
computer and maintenance of the data bank should be the same for
either a Telex user or a teletype uéer. -

Cost of Software Changes required to Offer a Telex Service

Tﬁese would inciude:

(i) . software changes in Muitiplexor package;b

(ii) software changes in appliication packages (inciuding
amended ON-LINE instructions to a Telex user);

(iii} no changes to a data bank,




APRESDLX 1

Telex Code ‘ I.T.A. No. 2 Alphabet
Letters Figures Case CODE
Case _

A - 11 o 000
B 10 o 011
C : ' 01 o 110
D WRU. 10 o 010
E 3 10 o 000
F % National 10 o 110
G @ Characters 01 o Gl
H £ 00 o 101
1 8 01 o 190
J Bell . 11 o 010
K ( 11 o 110
L ) 01 o 001
M ’ 00 o 111
N , 00 o 110
(0] 9 00 o 011
P 0 01 o 101
Q 1 11 o 10!
R 4 01 o 010
S ' (apostrophe) 10 o 100
T 5 00 o 001
U 1 11 o 100
\' = 01 o 111
w 2 11 o GO1
X / 10 o 111
Y 6 10 o 101
Z + 10 o 001
Carriage return 00 o 010
Line feed 01 o 000
Letters 11 o "111
Figures 11 o 011
Space 00 o 100

In the following table, 1 represents a mark signal
( hole in punched tape) and 0 a space signal (no hole).

Internaiional telegraph alphabet No. 2

The above is the 51 print character code used by the Telex system.




APPENDIX 2

—— - tae e moate e

Fulotvpcwrlter 64 - charactor IS0 - 7 sub=set

P e L T Rl

000 001 010 | 011 | 100 101}{110 111

0000 TCo(NULL) | TC,{DLE) Space 0 | @ P

0001 TC,(SOH) DC,(DC) ! 1 | A Q

0010 TCa(STX) DC2 " 2 | B R

0011 TC3(ETX) DCa # 3 |cC S

0100 TC4(EOT) DC4(STOP) g 4 | D T

0101 TCs(ENQ) TCg(NAK) % 5| E U

0110 TCe(ACK) TCo{SYN) & 6 | F .| V

01 BEL TC10o(ETB) . 716G W

1006 FEn(BS) CNL ( 8 | H X

1001 FE.(HT) EM ) 9 |1 Y

1010 FE3(NL) Ss * | d z

1011 FE3(LF) ESC + ; K [

1100 FE4(FF) 1S4(FS) , <.| L g

1101 FEs(CR) 1S3(GS) - = | M ]

1110 SO IS2(RS) . s | N t .

1111 S1 1S1(US) / 2 | 0 « /// (delete)
Interrogating typewriter facility code unard he tha to Teturmnyit ny peeesels,

This is a sub=set of ISO-7 (ASCII and I.T.A. No. 5)
It has 64 printing characters,

The new  P.0, Data Service to he in operation in 1977
hapes to use the full 1.5,0.-~7 code. Consequently the new
rclgtvpewrlter consoles are designed to operate on the full
set i.e., including upper and lower case letters.
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APPENDIX 4

Internal 3 shift 6-bit cade of the TCL 1900 computer
3 most significant bits
000 [ 001 010_ oll 100 101 110 il .
0000 |TC TC ra r ! ! ! ;
0 ifw20 700 L 4, - ' 16a0ln  'B757 .
WLLI(S‘* DLE 6% 00 Spac? ﬁ*zo 0 IB*OO @ {amo, P ;a;oo — 401 ;B 5
! ) Ta v ' ' , | |
0001 |TC; | DCy , 1a N ] | epie A et !
| sou gx21 Do :6‘*01 v g2l Iﬂ"‘“ A |axsaliQ Ia»él a :ﬁm q :Buoli
o010 |TCq | DCy |, a a ' ‘ o
2 |Fx22 2 |fx02] v % 22] 2 #«02] B ax42|R |ax62]|b w42 |r P62t
STX |, 1 18 18 ! . | C !
[ ] f ' ' k
0011 |TC3 Ify3|PC3 'fuo3l # 1%:23|3 |%x03]c a*43js  aw63|c 1B=43|s  Bx63,
ETX | o IB B | : :
I ) ' f '
0100 |TC4 §,,,|DCq ](5‘*04 £ %244 1%w0alD laxaa|T jaxes4{d Braalt 1Bre4:
EOT ! Stop 1‘6 8 \ | '
t t } : i !
0101 |TCs TCs a L . . g . b5 |
%25 18%05] % #25{ 5 %051 & |o=45{U o651 e %45 fu #65 |
INQ !‘? NAK | ‘y“ °* g g ' | Iﬁ B |
A 1 ] I :
0110 1 TCg TCo lpoel & '%wz6|6 Lwos|F . ! :
1 g a=46|V |oa=b6]f w46 |v 265
TCe 15wzt 2o ‘a‘ '8 p - ' Beee,
% TC i ' T — T |
0111 [+ 3 04 } | au
BEL 27 10 £x07] ! #2717 P07l G g x47|W a*67|g x47 | w %67
16¥27( L oh '6‘ 8 9 , | | B B
- f - .
1000 |FEg le30lone Ié‘*lo ( la .30l 8 Ia:no H |ax50|X lax70|h b pesojx 18«70
BS L 18 B ! { ! L |
T T v
1001 |FE; les|em Igsnn]) bausy e aeny jassi |y jax7ifi lpesify gxm
HT | I ;] 18 |
1010 |FE, ! T "o T : i ) s
‘2 du3z|ss dx12] % %32 n12| 5 jawsz|z. as72|j | Bx52|z | puT2
NLJLF! . 1B A A . !
S ! t } :
1011 |FEs igy33|gsc a3l +  %x33); ' %uslk  ass3 [ |arT3|k | BrS3INL | B3T3
VT | 1B |8 | Lo i
T T
1100 {FE; | Is, | a o] " & ; | &
4 ifx34] T4 Ful4 %34 ¢ 14| L  ax54|$ 64| 1 pe54[N2 %70
FF | FS | © B |8 | | | !
' X ;
1101 FEs |§*35 153 |6\*15 - I a*ss = |a>;‘[5 M I 55 ] | 6\*65 m l 6-355 N3 | 6‘""71 i
| C'? [ B { I [ !
110 J oo l5u3e| 52 gure) . 1 %36)> %16 N wse|t | dk66|n I guse N4 | Gu72
| RS | L 18 ! . | |
N l n T
I Hgr  igw37 fjss} :6‘*%7 / 12*37 ? :a*n o 'a#57|« lé‘*en o l;9*9‘57 ANNNE A K]
I ' | | .
ACK Acknowledge GS Group Separator
BEL Bell, alarm (to sound) HT Horizontal Tabulation
BS Backspace I8 Information Separator
CNL Cancel LF Line Feed (to start new line)
CR Carriage Return NAK  Nepative Acknowledge
nc Device Control RS Record Separator
N Data Link scape SI Shift In
1988 Fond of Medium SO Shift Out
ENQ  Enquiry (ENQ) SOH  Start of Hcading {SOH)
EOT End of Transmission (EOT) SS Start of Special Sequence
ESC Escape STX Start of Text
. ETB End of Transmission Block (ETB) SYN  Synchronous Idle
ETX .End of Text TC Transmission Control
FE Format Effector us Unit Separator
FF Form Feed vT Vertical Tabulation
FS File Separator i Indicates the octal equivalent
‘ " of a binary number.
Internal 3 shift 6-bit equivalents of the 1900 Series data transmission code

ERIC,

i 18

the code used in the ICL central processor during execution



APPENDIX 5

TELEX OUTPUT INTERCHANGE SET

. The INSPEC intercharée set (see Appendix 6) is a sub—set (55 characters)
of the full character set (approx. 700 syrrbols) used in most mathematical and
other forms of text to be stored for later retrieval. This sub~set can be
represented both in Mix-bit BCD and in eight-bit EBCDIC codes and is necessary.

if information is to be stored and retrieved on computer equipment.,

The Telex terminal operates on five-bit code and thus the INSPEC
interchange set needs to be condensed further from 55 to 48 printing characters.

The following is an attempt at setting up a "Telex Output Interchange Set"
which condenses the six-bit Inspec Interchange set into the five-bit Telex set.




INSPEC TELEX
Normal Interchange character Interchange Character
Oto9 Oto?9
A toZ Ato?
SPACE : SPACE
’ ?
i ’
? ?
. L d
] ]
( (
) )
(
)
< LT
> GT
+ +
* %
/ /




AFPENDIX 6

DATA BANK INTERCHANGE SET

6. CHEANACTER SET

6.1

The INSPEC character sct contains some 700 scparate
symbols, if variations in typograpbic style and
aligmient are taken into considceration.  Foxr public
tapes, the full character scet will be condensed into

a limited sct - the "INSPEC interchange set" - which
can be represented both in six~bit BCD and in cight-
bit ¥BCDIC codes. To achieve this, typographic shifts
will be removed completely from the data ficlds,
certain comnon characters will be translated into
other symbols to which they are closecly rclated, and
many rarely-used mathematical sywbols will be replaced
by a 'delete!' code, cach occurrence of which indicates
that a special symbol has been removed. A few comnon
symbols not availablo in BCD will be translated into
wvords, e.g. PERCENT, ALPIA,



6.2 The following table lists all characters that can appear
on INSPIC dinternal files and pgives the
character string) in the INSLPEC interchange code thol is

used to represent cach of these internal

character (ox

charancters on

nagnetic tapes derived from the INSPEC data basce

INSPEC internal
t
chnracter

oi‘o_q

P .
Subee l".{.,l- s k%\'

sv{.aw.i(.% sb&i‘

S P
.
=

.
[ 9

-~
e
i

i

. GO PR I ey |

.e
Y

Corrcsponding
interchange
charact cix{s)

o bt 9

J
/SUB -/

—

/sup .../
%
(
)
remastd fiom fext
Hmovtd ‘m toxt

3

p—

/
Moagued from lext
fi b2
AbZ
L

]

¥
+0%-

—~0 R+

INSPEC internal
character =

X

Corresponding
i interchange
cihraracteirs)

NAUNNS S /AN A

NeT EGMBL  TO

ALPHA
£LTA

Gimma-

DELTA

EFSILON
ETH



¢.

2

continued

——

INEDPEC internal

ahnrnetor

Corresponding
» Anterchange charbh ¢ cheract

INSPEC internal

crs

\ -
S cv’\.g
L
v
K

ZETA
TRETA
TOTA
Karea
LA MDA
MW
NW
XT
OMIL RON
I3
fHo

SIEMA

Thw
GPSILO W
ot
Cril

PsT

0Mﬁﬁﬁ

(

t
n

Z=—-0Oyn >

SN
P NN B ow

.
-
S

)
%7

(aleg h)
3 (Gehic)
:Z G&ﬂﬁ)

1o 3 3

8
1

’\

Correcsponding
. dinterchancc cha

-
NN

WS Sy S ST S

{1 O T I

ll

<7007
NTHAOT
N TEGRAL
CINTEGRAL
P.LINTEGRAL
INFINTTY




6.2 continucd

INSPEC internal] Corxrcesponding TINSP®EC intecrnal "Corrcsponding
chavrnctors ] interchanoce chansl char;ctnrs . intercenonge choe
o< ' = a 1 ~
° | quR-EES - EN . —
Dy MIRWTES 7 (pocha) | /
" o) 1  seconss % . _ PECCCNT
6 o fl : AR

: ;l\‘m ‘2
=
(g
o
<>
o
wm

V= v sNF T OO
- - =) S LSS
o..\\.
1
&
-
2

oo
>
Z
\v)

!
g

= ?‘)

N

A

~-

- "
Ga)
e rEraTrs

//////////*

S



NQTES,

Subscript or supcrscript strings arc translatcd using
the /SUB ../ or /SUP ../ conventions respectively.

llence the cxpression:=—

eX*! pecomes e/SUP X+1/

—

The code¢ indicating that an INSPEC internal character
has no corresponding interchange code is '\',

Upper casc Greek characters are represented by the same
alphabetic strings as given for lower casc.



6.5

The following table gives the bit patterns on 7 and 9
track tupe, wepresentilys cach character in the INSPIEC "interchange
sct., .
NOFIE: 9 track codes arce thosce produced by the standard IDM
copy program with the traunslate feature fon'. "

Interchanme character 7=track BCD 9~track ENCHIC
0 001010 1111 0000
1 000001 1111 0001
2 000010 . 1111 0010

3 00001.1. . 1111 o011l
o 000100 1111 0100
5 000101 1111 0101
6 000110 1111 0110
v/ 000111 ' 1111 0111
8 001000 1111 1000
9 001001 1111 1001
A 110001 1100 0001,
B 110010 . 1100 0010
C 110011 1100 0011
D 110100 1100 0100
E 110101 . 1100 0101
7 110110 1100 0110
G 110111 ' 1100 0111
1§ 111000 1100 1000
I 111001 1100 1001
J 100001 i 1101 0001
X 100010 1101 0010
L 100011 . 1101 0011
M 100100 1101 0100
N 100101 1101 0101
0 100110 1101 olle
P 100111 1101 0111
Q 101000 1101 1000
R 101001 1101 1001
S 010010 1110 0010
7 030011 1110 0011
U 010100 1110 0100
v 010101 1110 0101
W 010110 1110 0110
X 010111 1110 0111
Y 011000 1110 1000
Z 011001 1110 1001
% (space) 010000 0111 1010
) 011011 0110 1011
; 101110 0101 1110
: 001101 0111 1101
? 111010 1100 0000
t 102010 1101 0000
s 001011 0111 1100
. 111611 0100 1011
( 011100 0110 1100
) 111100 0100 1100




C.3 contimuod

TInterchangme character 7~track BCD 9-track EBRCNIC
L 111101 . 0100 1101
| 101101 : 0101 1101
a 111310 ' 0100 1110

> 001110 Olll 1110
- 001011 0111 1011
+ 110000 0101 0000
- . 100000 0110 0000
Y 101100 0101 1100

010001 _ 0110 0001
N\ deleted char. | 011110 0110 1110
& dclimiter 101011 0101 1011
E ficld terminatap 011010 1130 0000 .
2z recond Lerminaidqell11111 0100 1111
«/ tape mark 001111 © 0111 1111




—~

s v . . -
hod ICL C=hit code repiesentotion of INSPEC Interchrnso

chinriactor sot,
Intorehrnse charnctor ICL 6-bit codn {(in core)
[y -SpneSp _ . LB - —

#00
oL

=3I OVOL L2 = O

QW -2
.
e

AL N OS2 At

n Ll
o 4
R I

= 0
atutgruton o

-
-
~

[\

O vt

A
RO

2
DNONCN VLU A

v 65
: 7
x 70
Y 72
VA 72
space 2

) '3.’;.
H 13
. 12
2 17
' 2
t felod

O

ERIC

Aruitoxt provided by Eic:
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30
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73
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4
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+ 1%
- d
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e
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£ictd temminntor O
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APPENDIX 7

Comparison ot Speeds

Araiysis of input and output messages for two enquiries using a telctypewriter .
to pachkages run under the MCS system at Queen's University Beifast., -Character
counts include non-printing characters inserted by MCS to control the terminal and
set the tormat of the log.

;EQUIRY | to an !nter-atomic Potentials retrieval package.

Messages outputr to the terminal {01 Averane number of

characters = 60
Messoges input from the terminal : = 36 Average number of
characters = 4

Total time taken = {4 Minutes
ratic of Qutput messages to Input message _ = 3
Number of characters ouiput (inciuding non printing = 6060

characters)

Number of characters input " " " = 144
Total number of characters transmitted " " | = 6204
Telefypewréfer transmission speed = {0/characters/second
Telex transmission speed = 6.7 characters/second
Ratio of lelex/Teletypewriter speeds - 67%
Active time tor teletypewriter = |0 minutes
Active time for Telex = 16 minutes
Haffo of active time to connect time on a teletypewriter = 10/14d = 5/7
ENQUIRY 2 to a book Refrieval Package
iiensages output to the terminal = 10Y Average no. of
: chars., = 70 )
Messages input from the terminal = 351 Average no. of
chars, = 4
Totat time taken = i4 minutes
Ratio ct output messages to input messages ' = 5.0

"
~i
h
e
—~
o

Humper ot cnaracters output (including non-printing
characters)

ERIC

IToxt Provided by ERI



Number of characters input (including non-printing

characters) = |24
Total number of characters transmitted " " " = 7754
Teletypewriter transmission speed mowow = |3 characters/second
Telex transmission speed = 6,7 characters/second
Ratio ct felex/Teletypewriter speeds = €7%
Active time for Teletypewriter | = |3 minuies
Acfivp time for Telex = .|9 minutes

Ratio of active time to connect time for the fele?ypewff+er = 13/14

From 1nhe abcve two examples it can be seen that the ratio active time to
connect time vears no relation to one another, as it depends on the typing,
speed of the user, the packages being used and the nature of the information
being retrieved, The inter-atomic potentiai messages tend to be short but
contained a lot of information, whereas the book retrieval messages are long
and eas‘ly understood, The ratio of output messages to input messages was between
3 and 4. The calcuiated extra time for Telex of at most € minutes on a |4

minute enquiry does not seem unreasonable.




\I\(‘:

X
Q
! [92] e

MCS

MCS

CHAT:

Q
ooy
D
.l
”» o

Q
jos
D
-
.

CHAT

CHAT

CHAT

CHAT:
CHAT:
CHAT:
CHAT:
CHAT:
CHeT:
CHa:
CHaT:
CHAT:
CHAT:
CHA'T:
MCS

CHaAT

CHAT:
CHAT:
CHAT:
CHAT:
CHAT:
CHAT:
CHAT:
CHAT:
CHAT:
CHAT:

ENQUIRY 1 to an Inter-atomic Potentials retrieval package

TR DIAR RN < kLIt Pl FLS
$J0B,BUNK, ABBFO112

PASSWIRD?

RBEREEBR

LINE 14 LIGIN 7/ BUNK ARDBFOL112

TIME: 14754757
DATE: 22710771
LRUN, CHAT
CHAT(CURE: 12928)

INTERATIMIC POTENTIALS

FAMILIAR WITH SYSTEM?="YES"OR''NQO"?

YES

ATOM PALR?

LI LI v

YU MUST HAVE MADE A TYPING ERKUL«TYPE THAT ANSWER AGAIN
HH

YU MUST HAVE MADE A TYPING EhkUL.TYFE THAT ANSWEL: AGAIN
LI LI X : -

ENERGY ANL LENGTH UNITS ?

.

FNERGY UNITS s-

AL : ATOMIC UNITS
CM=1 ¢ CM~-1 (ENERGY)
EV ¢ ELFCILON VOLTS
ERG ¢ ERGS

RYDIR? ¢ EYDBERG

LENGTH UNITS -

Al ¢ ATIIMIC UNITS
cw™ ¢ CENTIMETRES

A $ ANGETRIMS

TYPE ENEKGY & LENGTH UNITS N LINE, SPACE BETWEEN
BhiEkAaK: 8107 ON LINE LIMIT

THESUME

AU AU

ALL,BEST, 0¥ RNGE ?

?

THE DOPTIONS Akl

ALL : THIS ALLOWS A CHDICE OF ALL POTENTIALS STUHLED
REST ¢ QUL ESTIMATE OF THE POTENTIAL BEST FITTING THE
AVAILAFLE DATA

KNGE : BEST POTENTIAL AVAILAPRLE IN A RANGE OF R TO BE SFLECTED

ALL -

PUTENTIALS STORED FOh Lig X1 SIGMA + (G)

NI TYFPE RANGECAU )
1 VAN DER WAAL'S CUEFF 0.979E 0f TO 0.990E 02 (LONG KANGE )
2 RKk 0.379E 01 TO 0.752E 01 C(INTERMEDIATED
3 BIKN-MAYER 0.100F 01 TO 0.300E 01 (SHURT)



CHAT: 99 (JIHVFK FITS
CHAT: WHICH?
1
SHORT DESCKRIPTION ?
”
CHAT: IF YOU ANSWER *YES® YOU WILL BE GIVEN THE PUOTENTIALS
CHAT: BUT N} REFEKRENCE OR SUPPNRTING INFORMATION

¢ NfJ - . ‘
CHAT: - SOURCYE :VALUES GIVEN IN A RFVIEW ARTICLE -
CHAT: OTHER RELEVANT INFORMATION ¢
CHAT: SUOURCE :THE EKRUOR IS PROBABLY MUCH SMALLER THAN 107.-
CHAT: AUTHOR AND KREFEHENCE @
CHAT: NEW METHORS FOR CALCULATING LONG-KANGE INTEEMDLKFCULAR FOLCES
-CHAT: ADALGARNO ADV.CHEM.FHYS. 12,143,(1967)

CHAT

CHAT:  ERKODH(KELATIVE) &= 0.100000F 02 %
CHAT: U = -C6/R*%6

CHAT: WITH K INAU  ,C6= 0.1390F 04 GIVES V INAU

CHAT: 2 RKK 0.379k 01 TO 0.752F 01 CINTEEMEDIATE)
CHAT: 3 BIEN-MAYER 0.100E 01 TN 0.300E 01 CSHORT)

MCS ¢ BKEAK: #107 0N LINE LIMIT

¢ SRFSUME
¢ 99 DOTHEK FITS
MMtk PUOTENTIALS?

NG
MIDKE STATES?
YkS
LIST ?
? .
DO YU WANT. THE STATES LISTED AGAIN ?
YES
STATES STUORED FAR LI - LI
N STATE _ ND. 0OF POTENTIALS
1 LI2 X 1 SI1G6MA + (D) 3
3] Li2 A1 SIGMA + (W) 1
3 LI B 1 PI (W 1
4 LI2 C 1 PI (W 1
5 LI+C 1 SINGLET S>LI 1
6 LI+C | SINGLET $2 1
7 LI+C ) SINGLET SYLI+(2 SINGLET $) 1
& LI+C 1 SINGLET SYLI+(2 TKIPLET S) 1
9 1.I+¢C 2 SINGLET S)LI 1
BREAK: 8&107 ON LINE LIMIT
LRESUME .
io LI+( 2 SINGLET S$>2 1
11 LI+C¢ 2 SINGLET S)LI+(¢2 TRIPLET S) 1
12 LI+¢ 2 TRIPLET S)LI 1
13 LI+C 2 TRIPLET S$)2 1
99 ANY OTHER STATE
WHICH 7
9
ENERGY AND LENGTH UNITS ?
EV A

ALL,BEST, OR RNGE ?
BEST




CHAT

CHAT

CHAT

(@]
X
>

CHAT:
CHAT:
‘CHAT:
CHAT:
CHAT:
CHAT:
CHAT:
CHA'Y':
CHAT:
CHaT:

CHAT
CHAT

CHAT

2 60 00 0 s o0 o0 o0

MCS

TYPE"TRUN, CONT"
LRUN, COINT

CUNTCCURE: 8192)

PLEASE WAIT A SECOND WHILE DATA IS READ FROM A FILE

THE READING IS COMPLETE .
TYPE" LRUN, CURV"
LRUN» CURV
E004 /S5UB-FILE
LHUN, CHAT
CHAT(CiIRE:12928)

NOT FOUND

MORE STATES?
Nt}
OTHEK ATOMS ?
YES
ATOM PAIR?
H HX
FENERGY AND LENGTH UNITS ?
AU AU '
ALL,REST»
ALL
FOTENTIALS STUKED FOR
NO TYPE
1  LUONG KKANGE EXPANSION
2 VAN DEK WAAL'S COEFF
3 VAN DFR WAAL'S COEFF
4 VAN DER WAAL'S COEFF
5 RKK
6 HKR
99 {ITHEK
WHICH?
99
MUIJRE
NO
OTHER ATIMS 2
N
HALTED:- 00
LENDJORB
LINE 14
TIME: l57(8/21
DATE: 22710771

{IR KNGE ?

H2

FITS

STATES?

LUGHUUT/ BUNK

SIGMA + (B

RANGECAU >
0.580E 01
0.580E 01
0.580F 01
0.5R0E 01
G.7806E 00 TO
0.780E 0D

10
T
T0
T0O

T

0.990E
0.990E
0.990E
0.990K
1.621E
D616k

approtlte

oe
(]
02
ne
1
01

(LIONG RANGE )
(LING RANGE )
(LONG KANGE )
(LONG RANGE )

(INTERMEDIATE)
CINTERMEDIATE)



MCS

MCS

MCS

kIOt

RIUT:
RINT:

RIUOT

RI{OT:
RINT:

RIUT

RIOT:

KIOT:
KIOT:
KRIMT:

e

—
-t
—
=
-
.

KINOT

s oo on

RIOT:
HRIOT:
RIOT:
BINT:
RIVT

RIOT

RIOL:
RIOT:
RIOT:
RI{1:
RIUT

RIDI

RINOT:
RIDT:
RIOT:
RIUOT:

Enquiry 2

KEahy < VELS
LJOB, INPEL,ALGDLA
EASSWID?
HMEERESBNR

LINE 14

TIMEe 14729757
DATE:s 22710771
thUun, RI(
KRINTCCORE: 7408)
HAL TR -
LGHL00
INTERACTIVE
ALk YOU FAMILIAK
YES

KEY ?

HY DRVIGEN
KEY S 2
RsoH,T (h
M

KEY ?
DEUTERT UM
NEW KEY?S 6
INTERSFCTIUNG
UNT NG Y DUCS
N,I,P ik U?

u

HoH,T DR M?

M :

KEY ?

TRITIUM

NEW KEY 2 12 Dl
INTRERSECTINNG
UNITING 19 pucs
N,ILP u?

U
KoH,T
M

KEY?
PLASMA
NEW KkY: 25 DOC
INTERSECTIING
UNIiIIN: 43 DUCS
N,I,P 1)k U?

P

HoH,T Ll M?

M .

KEY?

HYDKOGEN

NEW KEY: 122 DbOC
INTERSFECTIDN:
UNIDON: 136 DICS
N,ILP Uk U?

LD

phcs 7/
M?

NG

BN

e M?

SUBJECT

TS0TIP K

to a Book Retrieval Package

1o 9 FLs ELs
54
LOGIN 7 INFL ALGL1254

WITH THE SYSTEM?

S
2 HDS

7 HDS
1 pocs 7
/ 9 HDS

S 7/

1 HDS

/ 16 HDS
pacs 7 0
25 HDS

S
0 HDS
/

S /7 40 HDS
1 DOCSs 7
/ 63 HDS

4 HDS

S 7 210 HDS
5 DNCS 7 10
/ 231 HDS

HDS

INDEL (OF ATUMIC AND MULe. PHYSICS WECHRDS



&

IO

KI(T:

RIUTs:
EIQT:s
RIOT:
RIMTe

RIOT:

RIOTs

RIOT:
RIDT:

RIOT

RIfT:
RIOT:

KIOT:
RIOT:
RIMNTe:
RIOT:

RIOT:
RIOT:
KIQT:
HIDT;
RIOT:
RIOT:
RIOT:
RIDT;
RIQT:
RIDT:
RI1OT:

RIOT:
RIOT:

RIOT:

LsHsoT IR M?

M

KEY ?

PLASMA

NEVW Kky: 25 DOCS 7/ 40 HDS ‘
INTEKSECTI NS 6 DOCS 7/ 16 HDS
UNIUON: 151 DICS 7 258 HDS

N,I,P 0Ot D7

1

RoHsT 1K M?

H ,

THIS PAPEL PKESENTS THE SOULUTIUNS UF THE SCHLRUDINGEEK EQUATIION FU

KR HYDEUOGEN WITH THE APPLICATION (F VAKIUUS BOUNDARY COND

ITIONS : h :
THE LESUL1S AKE OF SOME SIGNIFICANCE IN THF FHESSUKE RANGE (¢ ST
ELLAK ATMNOSPHERES OR EVEN UF LABURATURY PLASMAS

USEFUL?

YES ,

HFSULTS FOR HYDROGEN PLASMAS AKE PHESENTED AND DISCUSSED

USEFUL?

YES

TITLE:

ON THE REHAVIUOUR 0OF HYDROGEN ISOTOPES IN A D.C. ARC PLASMA

THF. BADIAL DISTRIBUTION DF D AND H EMISSION IN A D.C

ARC PLASMA RURNING IN D/SUB 2/0 AND H/SUR 22700 VAPDUKS HAS BEEN F
STIMATED :

ENRICHMENT 0OF ATOMIC STATE DEUTERIUM IN THE PLASMA CUOMPAHRED 10O T

HE INITIAL MIXTURE HAS BEEN OBSEKVED

AKC PLASMA

USEFUL?

YES

MOTIVATED BY KRECKENT EXPERIMENTS DIKLECTED TOWARDS PHOVIDING NEUTR

AL ATOMS FUOR INJECTION INTU PLASMA DEVICYXSs, THE AUTHURS

PRFSENT HESULTS FOR THE POPULATION OF HIGHLY EXCITED HYDEUGEN AT
IMS IN THE FINAL NUTGOING BEAM FORMED WHEN AN INCIDENT B

EAM (OF PRIJTONS 1S PASSED THROUGH A NEUTRALIZING TARGET 0F HYDRNG
EN, LITHIUM, NK SODIUM

USEFUL? '

N1

TITLE: _

X RADIATION FROM OPTICAL AND INNER-SHELL TRANSITIONS IN A HIGHLY
IONIZED DENSE PLASMA

X-RAY LINE EMISSION ORIGINATING FRUOM ‘*OPTICAL®* (DIPDLE AND INTER

COMRINATION)Y TRANSITIUNS IN HELIUMLIKE COPPER, IRON, AND
TITANIUM AND HYDRUOGENIC IRUN AND TITANIUM INNS HAS BEEN (BSERVE
D IN A CUNCENTRATIUN DENSE PLASMA FORMED IN A LINEAK LOW
-PRESSUKE DISCHARGE _

CUNTINUUM EMISSIUON AT WAVELENGTHS SHORTER THAN THE LYMAN~SEKILS

LIMIT FOK HYDROQGENIC SPECIES HAS BEEN USED FOR ELECTRUN
TEMPERATURE AND DENSITY DETERMINATION AND AS EVIDENCE SUPPORTING
A THERMAL-ELECTRON COLLISIONAL IUONIZATIUON MUDEL

PLASMA DYNAMICS STUDIES INDICATE THE EXISTENCE F AN AXIALLY PLU

PAGATING RADIAL PINCH, COLLAPSING NEAR THE ANUDE T A MI

NUTE POINT



RIOT:

RIuUTs

RIOT:
KIOT:

RIOT:
RIOT:

KINOT:
RIUT:

RIDT

RI Y]

_INT:
R107e
RItIT:
RINT:
RIOT:

" RIGT:
RIOT:
RINT:

RIDT:

RINT:

RIOT:

MC 5

USKEFUL?
N < :
COLLISTIUNAL TINIZATION KATES FDR C 1V, N VU, AND 1 VI AS WELL AS
FOR (3 V AND NE VII ARE DEDUCED FROM THE TIME HISTORY 0OF

SPECTHAL LINES EMITTED BY THESE IONS IN A HOT:PLASMA

THE PLASMA (IN THE ELECTRUN TEMPERATURE RANGE 100-260 EU> IS5 PRO
DUCED IN A 15«KJ THETA-PINCH DEVICEs, AND IT IS ANALYZED

USING THE LIGHT=-SCATTERING TECHNIQUR

THE RESULTS ARE CONSISTENT WITH THEURETICAL CALCULATIUONS FOR 00V
I AND WITH A SEMIEMPIRICAL FORMULA:-BASED ON THEORETICAL
CALCULATIUNS FUR HYDHOGENIC I0UNS BUT SMALLER BY FACTURS 1.5-2
USEFUL? '

N

BT OR M7

i -

“QUANTUM~-MECHANICAL CELLULAK METHODS FOR INVESTIGATING THE REHAV
I10UR OF MATERIALS UNDER PHESSURE"

RY BARCZA, S.

REF«NO.=187499 PUBLISHED IN ASTRUPHYS. SPACE SCI. (NETHERLANDS)

VL «8, Nllol JULY 1970

“FFFECTS OF NUNELASTIC CULLISIONS IN PARTIALLY TUNIZED GASES. Il
« NUMERICAL SULUTION AND RESULTS"

RY SHAW, JeFe MITCHNEh, M. KRUGEk, Co.H.

ItEF«NOe=133849 PUBLISHED IN PHYS. 0JF FLUIDS CUSA) vil.. 13, NO
« 2 FERB. 1970

*ON THE BEHAVIOUR UOF HYDRUGEN ISOTOFES IN A D.C. ARC FPLASMA™

nY VUKANMVIC, D. VUKANOUIC, V.
HFEFeNI)e=133479 PUBLISHED IN SPECTRUOCHIM. ACTA (GRB) VOL.2483, N
el 0 UCt. 1969

HsT R M?

at

THANK YOU aAND GHIUD DAY

DFLETED: - K

L ENDJIR

LINE 14 LOGUUT/ INPK AKGDLLI2bLY

TIMES: 14743749 :

DATE: 22710771
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Teleprinter producing printed page copy and

.Modem No 9 (Tabie mounted)

APPENDIX 11

Section 1

Equipmaat rentals and cnonoection charges

Modems

L Annual rental
Modem No1 =~ i Cf100 T
ModemNo 2~ ~ 7 . ’ T £100

Modem No7 ~ ~ T T T TTTITTRR00 T
Modem No 8 _ provisional £420

_ prowsuonal £480
. Provisional £680

Modem No 9__(Racli mounted)
Note: Connection chatge nil

Racking for modems ) )
o """ Annual rental
Modem No 1 T
Modem No 2
Modem-No 7

£35 per rack

DATEL 100 {Private circuit)

" Annual rental

170
punched tape L )
Teleprinter “ali codes’ R 2 T
Automatic tape transmitter " TEgE T
Reperforator No 2 ~fully punched tape B 120 T
Teloprinter No 15 with reperforating .| 50 baud  £280
and tape transmitting attachment J 75 baud £300

Note : Connection ‘charge of £10 for each major item of apparatus (thns isin
addition to appropriate circuit connection charges — see Section 3)

DATEL 100 (Telex) =~ e
Annual rental

Telex instaliation fitted for automatic transmission
and reception of 5-bit coded data (using the

. International Alphabet No 2) in punched paper

tape form . . £285
Teleprinter No 15 as above =
Erior detection unit e £120 -
=t- “f--lra'ti.ls connecting unit €12 B
all codes’ modification £7 )

EN

; sonnection charge for a telex exchange line is £15, but for a
ma&jor et of apparatus provided otherwise than with an exchange line,
the connection charge is £10.

Section 2

Call charges

Telex
Intand telex calls are charged in 1p units, The amount of transmission timy
which can be bought is as follows:

Titne bought

o for1p
Between telex centres 36 miles apart " 60 seconds
Betwaen telex centres 35-75 miles apart 30 seconds .
Between telex centres over 75 miles apart 16 seconds
Telophone
Dialled direct
Time bought for 1p
Peak Rate Standard Cheap Rate
Rate
Mon-Fri Mon-Fri Every night
9am-12 8am-9am 6pm-8am
noon 12 noon— Sat-Sun
. 6pm All day
Local Calls 6 mins 6 mins 12 mins
(From STD exchanges)
Trunk Calls '
Up to 35 miles 20 seconds 30 seconds 72 seconds
35-50 miles 12 seconds 15 seconds 36 seconds
8 seconds 10 seconds 36 seconds

Over 50 miles

Connected by operator
3 minute call — minimum charge (each subsequen
minute or part of minute at § rate shown)

Peak Rate Standard Intermediate Cheap Rat
Rate Rate*
Mon-Fri Mon-Fri Saturday Every night
9am-12 8am-%am 8am-6pm 6pm-8am
noon 12 noon- Sunday
e e _Spm All day
Trunkcallsuptoas ~~~ o oo e
miles 10%p 9 6p 3p
357—50 miles o 18p TTTTUT{8%p T §p e _66 o
Over 50 mites 25%p 22%p 15p 9

*These rates may be suspended on certain days at Christmas
and the New Year.

continued overleaf



Aruitoxt provided by Eic:

APPENDIX 11 - Contd,

Section 3

Private circuit charges

Telegraph

Examples of annual rentals for these circuits are as fcllows:

Radial Mileage Tarff H  Taritf J " " Connection

Charge

. . Epa_ fpa  fpa

5 miles _ %% 90 L

10 miles ~ " 4627 7 T1e2” S 15

20 miles  ~ ~ TT322 322 0
60 miles _ - Ta20 . 550 F
100miles  — 480 7 Té10 T T T30 -
Zbo_mi[e_g_ ) 510 710 I 1 )
" 300 miles T T7s80 T 785 35

Note: Reduced rentals are applicable where specmc groups of telegraph
circuits are provided between two addresses.

Speech/Data
Examples of annual rentals for these circuits are as follows:
Radial Mileage ) $1 s2 3 Y Connection”™
. Charge

] fpa fpa fpa fpa £
5 miles ' 9 112 180 210 15
10" miles 1627 208 276 307 15
20 miles 322 408 471 487 20
50 miles 885 815 860 934 30
100miles  ~—~ ~ 1146 1265 1315 1480 40
200miles 71735 1855 1905 2085 50
300 miles 72200 2340 2390 2570 50
Wideband circuits

Quotations for wideband circuits (48 or 240 kHz) are available on request.

Enquiries about Post Office Date! Services should be addraessed to your
local Telephone Manager (Sales Division). The address is shown in your

Telephone Directory. ,

The charges shown in this

leailet are correct as at 1 February
1971 but they may be altered
subsequantly at any time by the
Post OHfice.

" ey S wE—a) ...-..
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fo@%t Offfice
Telecommunications DATA CONTROL EQUIPMENTS

. The Post Office has developed Data Control Equipments which will enabie
computers to originate calls and transmit data over the public telephone and
telex networks.

AVAILABLE NOW

Rental charge Connection charge

DCE1 Automatically originates a call over _
the public telephone network £180p.a. £25

DCE2 Provides automatic answering on
incoming international calis £60p.a. £25

AVAILABLE EARLY 1971

DCE3 Enabiesincoming calls to a Telex
terminal to be answered auto-
matically and switched to customer's
own equipment ’ see note

DCE3 with dialling unit
Provides automatic'calling

and answering on Telex
lines see noie

NOTE

The prospective rentals for these equipments quoted in our advance
information leaflet at March 1970 were based on expected development
and production costs which had been quoted by our suppliers. In the event
these rose sharply and we regret that we have had to revise our earlier
estimate of charges for most of these items. The rentals and connection
charges for DCE1 and DCE 2 equipments {now available) are shown above.
Firm charges for DCE 3 and DCE 3 with Dialling Unit cannot yet be quoted
but as a budgetary guide to prospective customers are expected to be

approximately as follows :—
Rental charge . Connection charge

DCE3 £240 £25
DCE 3 with Dialling Unit’ £280 £25

quiries about new Datel Servnces and facilities should bhe ' The charges shown in this leaflet are carrect

]: KC iressed to Post Office Telecommunications Headquarters as at 1st October 1970 but they may be altered
ta Communications Division Marketing Department subseqguently at any time by the Post Office.

Aruitoxt provided by Eic:




