Terminal Communications

_ TC-7I

COMMUNICATIONS
TERMINAL
SPECIFICATION

P. O. Box 27228 m Raletgh, N. C. 27611 m Telephone 919/832-4671




. TABLE. OF CONTENTS

- Description ; . Page No.
Intxoductien
Functional Description

TC 71 Communication Terminal (IBM 2740-1 Compatible)
.1 Types of Operation
.2 Application Axreas
.3 Communication Facilities & Interface
.4 Line Control Signals
- Figure 1-TC 71 Communlcatlen Terminal (IBM 2740-1
Compatible

NN N -

MNNNMOMNN NNNNNON

2.1.5 Line Control & Line Codes . 4
2.1.6 Control Switches & Indicators , -4
2.1.7 Terminal Operation-Basic ' ‘ 8
2,1.8 Terﬁlnal Operation With Features : 8
2.1.9 Timing Considerations | 12
2.2 TC 71 communlcatlen Terminal (IBM 2740-2 Compatible) 14
2.2.1 Types af Operation 14
2.2.2 - Application Areas 14
2,2.3 Communication Facilities Interface 14
- Figure 2-TC 71 Communication Terminal (IBM 2740-2
Compatible)
.2.4 Line Contrel Signals 15
+2.5 Line Contrel & Line Codes 16
2.6 Line Control Switches & Indicators ‘ 16
.2.7 Terminal Operation-Basic 20
.2.8 Terminal Operation With Features 21
.2.9 Timing Considerations 25
e3 TC 71 Communication Terminal (IBM 2741 Compatible) 26
«3.1 Application Areas _ 26
.3.2 Communication Facilities & Interface, 26
«3.3 Line Contrel Signals 26
3.4 Line Contrel & Line Codes 26
.3.5 Centrol Switches & Indicators 26
. Figure 3-TC 71 Communication Terminal (IBM 2741
Compatible)
2.3.6 Terminal Operation 28
2.3.7  Timing Consideratiens ' 28
2.4 TC 71 Communication Terminal-Receive Only Printer 29
- Figure 4-Point-to-Point Operatlen 30
Figure 5-Point-to-Point Operation (With Checking Feature 31
- Figure 6-Broadcast Operation (NO Special FEatures) 33
. Figure 7-Dial-Up Operation (Special Feature) 34
- Figure 8-Dial-Up Operatioen with Checking (Dlal-Up .+ 35

Adapter & Checking Special Features)
- Figure 9-Multiplexor Transmit Contrel (Without Checklng) 36
.Flgure 10-Multiplexor Transmit Contrel (With Checklng) 37




’ . TABLE OF CONTENTS (Continued)

fDescriptien‘ , - Page No.
- Figure 1ll-Statien Coentrel (Multiplexor Addressing, 38
- Witheut Checklng) .
. Figure l1l2-Statien Centrel (Multlplexer Addressing, 38

With Checking Special Feature)
- Figure 13-Statien Contrel (Multiplexor Polling, without = 39

- Checking)
. Figure l4-Statien Coentrel (Multiplexor Pelling, With 40
‘Checking Special Feature) ‘

- Figure 1l5-Addressing & Pelllng operatlen (No Special 41
Features)

.Flgure l6-Addressing . Operatlen (With Recoxrd Checking) 42

. Figure 17-Pelling Operation (With Record Checking) 44

. Figure 18-Addressing Operation (With Record Checking) 46

- Figure 19-TC 71 (IBM 2741 Compatible) Operation 47




Intfoduction

The- TC ‘71 - Communications - Termlnal prov&des whe - capabllitzes
of the standard Selectric Typewriter with:the added convenlence
and: flexlblllty of a communigations‘:terminal.

The TC 71 is- avallable as a keyboard entry termlnal either buffered\
or unbuffered as: well as-a receive:only printer.. -

The-TC 71 can be- conflgured to be‘compatible- to the. following-
devices:

(a) IBM 2740-1-
(b)Y IBM 2740-2-
(¢) - IBM 2741-

When used as-a receive -only printer; the TC:-71 is- completely
self contalned. When-used-as a- data entry device; a-companion-
TC-11. Data.Keyboard is required.

The-TC .71 series of machines are designed to be used for the-
transmission or reception of. data over communications-lines-
from/to-another terminal or a computer. Modes-of operatlen
cover conversational data.exchange, on~line:message‘composition-
and transmission;: message composition into.a- buffer and then-
transmission, -real time received message" prlntout, ‘and -buffered
received message printout.

The terminals- utlllzlng the-TC- 11 may be. used off- line’ as- typewrzters.

The -keyboard is the:IBM. Selectric* type whose superior qualltles
enable-easy typing.

*iIBM,Regiske;edanademark, ' , 1
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2.  Functional Description.

2.1 TC:-71 Communication Terminal, (IBM 2740-1 Compatible) .

The TC.71 is-designed to be . compatible -with-the -IBM 2740-1
as a keyboard printer terminal combining the-TC 71 and TC 1l1.
It:is shewn'in Figure-l.

2:1.1 Expes:of,Operation~

Pointfto—pointfwith"anotherrcompatiblefterminal'over~
a direct or dialed communications‘line..

Point~to-point-with-a computer over a direct or dialed
communications. line.

Multidrop with -a computer over a full or half-duplex
communications: line:. Up to. forty terminals may-be multi-
dropped. on' the :same line.

2.1.2- épglication.Arean

When. operatlng in- "Local" mode; - the -performance of the"
TC.71 is-similar to a Selectric* typewriter.  When- in.
"Communicate" (bata Entry) mede, the characters not: only-
print:locally but also are transmitted over a communication:
line-to either print at another terminal or enter- the-
memory~of-a‘computer-through,its;multiplexor., This mode..
of operation-enables the- following:

Intracompany: Communication
Remote-Inguiry & Reply With'a. Computer.
Intracompany . Correspondence

Executive Correspondence-

2§1;3A; CémmuniéatibnﬁFacilities;&(lnﬁetfacéé

The “TC. 71 unbuffered unit. transmission: speed is-134.5-
baud maximum. (limited by the.l5 ¢ps TC- 71 printer).-
The. baud rate may be: selected from 75 baud up to.- the
maximum,

The«terminal~may?befequipped'withian'internal,\under1
the ‘cover, .data set; with:an-RS-232-EIA interface;.or.
TCﬂ995ﬁmodem:distributor interface,

The.internal data, sets. avallable are. W, E. 103- compatlble
or W. E.. 202 compatible and:can operate over a leased, .
prlvate .or switched network. .

2.1.4- LiﬁeJCentrel~Signals

In terminal: operatlons with-a multlplexor or other termlnals,-
a control-discipline:is- required on, the- cemmunlcatlon
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line.- This- dlsc1p11ne is-called line: centrel, and- ‘one*
of its-functions is-te: prevent:two or, more stations. frem.
attempting t6.use - the line- 51multane®usly,(11ne contentien) .

‘The.line.centrol signals: (EOA, -EOT,-EOB, -Yes,:No,- SOA, "
and Inqu ry) .are represented. in a short+hand form, '

© , , @ @« ® ., ana @) respectively. This
form. is-used:in. pregrammlng, -as well as in communications
and- llne control. discussions. Also,. the:terms "response“
and "answer" are used in‘'a restricted manner. These*
terms and- 81gnals are defined in the: follow1ng:

Answer. TheAnegatJ.ve7 p051t1ve, or no answer at-all.
to--a cheek..(VRC. or “LRC) - following-an. EOB. .

Res ense. The - negative, posxtxve, or no® response.at-
all to aadressing or polling.’

Gﬁ-+vEOAaLPeundkSign»Character).f Signal. indicateés:

l. The-Data Entry Key-has -been pressed and. the:transmission-
of text data is:‘toe follow.. This pertains te-point-.
to-point:operation or- broadcast operation without.
the ‘station centrol feature installed.

2. An: end—of—address,ﬁw1th text data to' follow:  This -
is used in-multiplexer operations‘with’the -station-
control feature installed. This signal starts the.
LRC-counter -at both the sending and reteiving terminals;
The EQA signal is not-included in‘the-following LRC-
check:

3. Positive*responsehte.a.poll from the multiplexor..

v ;—QEOT;' This- signal. indicates -an. end-of- transmission;.
and-resets. the LRC-counters at. beth sending and-receiving:
“beninals.

: ,—=EOB; This signal-indicates the-end-of-a-unit-block-

of text,. This is-used-when the:checking feature.is-instailled-
~and'is. followed by‘the LRC character. This provides-

an: LRC-cheek .comparison-at-the: receiv1ng terminal with:
the<EQB: -character included:in ‘the check.

GQ*TPOSitivefR35gonse7_Yesh(Periodeharactér);“ When.
this i1s received, .1t indicates: '

1. A'p@sitivefrespehseite an‘address; -

2; A p951t1ve ‘answer- to- an. ‘EOB/LRC -sequence:when- the -
checking feature is-installed.

‘(:} egative Response, -No (Hyphen- Character) ‘ WhénwthiSW
1s .received, 1it* 1ndlcates‘,

1.° A{negative:responsemt@ an,addréss; 




Figure 1: TC 71 COMMUNICATIONS TERMINAL/TC11 KEYBOARD
(IBM 2740-1/2740-2 Compatible)
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2.1.6

2. A~hegativerrespenséhto‘a~péll;

3. A negat;ve answer to an. EOB/LRC sequence wheh- the:
: cheeklng feature-is installed.  Either- the ‘hyphén-
or underscore.character is. prlnted as an-indication-
of this:condition.

C)-- SOA .(Comma. Character).i This - ls used. té- 1nd1cate

a.start-of-address. cond;tx@n, and is: ‘used-when. the -station-

- - control -feature-is installed.

‘--fQSlfi?é.AhSWef, Ingﬁity (Pound -sign character) &

is signal is used in‘a multiplexor operation:as-a-poesitive-

answer to. an EOB/LRC. seguence .from-the - terminal. At
this-time; the terminal switches to a receive:status.:
The -character.associated with- this signal is not. printed. .

Line Contxol- & Line -Codes -

The -TC. 71 utilizes -PTTC/EBCD and:PTTC/BCD for both. line-
contrel and-.data:as standard.  Other codes.arecavailable:
upon.special guotation. '

- Control. Switches ‘& Indicators.

Thepfellewing'switchés-aregstandard,fcr-the~TC,7l~and
are located:on. the -TC ll:

Leeal—Depressxng the Local- Key)wmll place- the: terminal.
in off-line typewriter status,. Theé local switch-is- only
effective- if the terminal -is net in- transmlt or receive~-
modes: Local is-reset.by another depression- of the local
key or by. depres51ng the Reset-Key.-

Data Entryf—Thls key- is. used. by the- operator- te'lnltlatef
the ‘transmission-of data. Its.depression-results in-

the -sending of a start.of message-character ((D)) ‘and
in:the ‘terminal shifting to. transmit .mode. The key-is
only active-if. the .TC'71 is_¥n_.standby‘mode:,

Entry;Cemplete:Whén-this-key:iS~depressed;fthekterminél~
will send an end of transmission character. ((C)) ‘and

‘go to. standby mode, The. key-is only- actlve if the.TC™

71/ is in.transmit mode.

~Reset*Thé ‘Reset-Key-is provided as‘the ‘means- by ‘which*

eryror: conditions are.reset-and a general machine- reset-
is performed. If an-error condition is. indicated by:
the error. light, depressing- the ‘Reset Key results only-
in resetting-the:error.conditien and the -exror light. -
If. the 'error-indicater is-not-on,. key depression-causes -
a.general. machlne reset.




HIndex—Thls key.is: actually an- extenSLOn of - the keybcard

] functioens -the-same:.as a. typewriter Index‘®Key-on.an-
-un,uffereé machine.. On a bufferea machine “it. causes
an:index. character to.be-generated from the -kéyboard:
leglc, whlch is stored in‘the -buffexr.

Thé -following switches are. located on. thé. TC-1l but-are-.
installed only:when- the-" "associated feature-is lnstalled
in; the'machine: .

Cheek Ent:y—Present only when the' -record. checking feature..
Is installed. . Activating  this key results in-:an-end

of ‘bleck-character ((B)) transmltted This:is auteomatically-
folloewed by.a lengitudinal redundancy:character (LRC) -
after which-the "TC, 71-waits for-a'reply. The key-is
active-only-if. the terminal.is in transmit mede..

(* - Dial ‘Disconnect-This key is- installed when the  terminal
18 te be“connected to the:-dialed network-and thus
has the 'dial feature -installed.. The'key -permits -
‘the  terminal. te be. disconnectéed from the:line-providead:
the ‘terminal-is not-in transmit mode.

*°  Interrupt-The interrupt feature- allows'the operator-

‘ tétindicateltefthe;cemputex/thét~théLmessageﬁthefa
computer - is.sending-is to be.terminated.. The"key-
is.only. opetatlve if the-TC 71-is in-receive status.,
Interrupt is only installed for full- duplex, terminal-
te computer applications.-

*- Forms Feed- DepreSSLng this key will.cause- a- fcrms
to oceur: 1f the :forms. feed. select-switches are.
not set-at: zero ;

The- follcwxng sw1tches are - located under the TC 11'
Li'ht Test*Thls is-a t@ggle switeh . which when- set to

e "on position will test all indicater builbs-except.
the split:platen indicator by turnlng them on, "

Master/Dlagnestlc -This- teggle sthch is- used té indicate:
master on-machines:that have:the- Station: Control. feature-
installed. When in® the~“en“=pcs1tlon,tthe swztch designates -
the terminal as-the master for a.given group. There. .
can-be-only. one.master per. group. A mastexr address cannat-
be used as‘'a terminal address on. thé same. line; If the:
station:control. feature'is not.installed (i.e, the termlnal
ig point-topoeint), the:-switch is used to activate-an.
internal machine- dlagnostlc.f The - dlagnostic is- actlve
when the ‘switch-is- in the . "off" pcsxtxen.

Transmlt Ccntrol This. teggle.is- present when- théach7le
has the ‘Transmit Control feature-installed. When-in-
the "on": p981tlen, the feature-is. activated.

*Feature Opthnal




Auto-EOB-This. three position switch'is installed on. those.
tefminals-that-have‘the :Auto. EOB. feature: The-switch-
is-used-to disable the feature- (eff) or. de31gnate that--

the. terminal is- bezng used.in-a terminal’ te tefminal.
hoek-up. (T=T) . or in a términal te- multmplexer (processor) - -
heok~up. (T=M) :

The~fellewing-switchesfareulecated @n‘thevT€M7l~printer:

Pewer On/off—Th;s switch: controls. all: terminal power.
When power is:turned on-the: terminal, “the -terminal will-
normally go te standby, mode, It: w1ll be prevented: from-
doing this-if an interlock.cendition exists:such‘'as' out..
of paper. .

Qut-of Paper-When the -out of paper . contact: makes, the.
termlnal ‘drops . status -and ‘- leaves. the ‘mode‘it.is in.: (except
local) ;. Operation:cannot be resumed until paper. is fed-
inte the:printer.

Téwalear/SétrThissswitCh:istusedAbypthéaoperatorawhéﬁg
setting. or clearing tab stops.:

'SetruErTheLSet—up.Switqh»performs~thewsame;functienras‘

the -out of:paper.switch: It is a toggle‘switch.and is.
used-te:insure that- prlntlng will not.take.place while-.
the- eperatox is inserting-or- adjustlng paper, etc,

Fexms:Fesé“Number>Select+Thisris-a set,of.threemrotaxy“
digit:switches which: are‘used  to set.the numbex of lines.
per. form; The?switbhesuare -present .only-whén- the -forms
feed feature is-installed., Setting:the- switches- to. alk:
zeroes. is equivalent to disabling the: feature.

The¥f®lléwing;indicators,are,l@cated:on:théaTG‘ll}

ﬁébal*mhngindicate;risélit;whenerrﬂthétterminalwis»
placed in:local mode.for use-as a typewriter..

»Reguest—The Request Indlcatar will- turn on- when the® eperatar
depresses.the Data: Entry. key, . prov;ded cendltions are.

such- that-the terminal. is-ready te go inte transmit- mode: .
The' indicatoer goes. off when- the TC. 71 -goes ‘into- transmit-
nmoede 5

Receive—The TC: 71 Recelve Indicater denotes that- the~
terminal is in- receive mode:: The-light:will.stay on.
solid while-data is being received. If record: checkmng~
is. installed, the -light:blinks when the.LRC answerback.
is-transmitted."




- Transmit-The Transmit Indicator signifies thatthe terminal
Is in transmit mode. It will be solid during this mede.

If record checking is installed, the light will blink

while the TC 71 is awaiting the reply to the E@B, LRC
characters that it sent. If statien er transmit centrel

is installed, the light will blink whenever a psll or

- -address answer is sent to the CPU.

- Standby-This indicator will normally be on if the TC

71 has status and the data set has detected the presence
- 0f carrier. If the dial feature is installed, a line
. connection is not necessary for the light to be on (i.e.
no carrier).

. Message Waiting-The Message Waiting Light will be illuminated
-whenever the TC 71 is unable to go into receive moede
.- and has received a line control sequence which weuld

- nermally put the terminal in receive moede. - The light
.goes off when the condition which caused it teo ceme on
--is eliminated.

~Brror-The Error Indicator will be lit whenever an errorxr
. condition is detected. Detectable error conditions are:

a. - Internal keyboard error.

. b. . Receive parity error.

c. Negative reply.or transmission to an. EOB, LRC, segquence
when the record checking feature is installed.

- d. . Ppinter Overflow i.e. printer unable to print or

complete printing present character before next character

rarrives.

- Line Ready-This light is illuminated when the terminal
. detects the presence of carrier on the line. If the
Dial feature is installed, the terminal must also be
in Standby mede for the light to be on.

Alarm-An alarm is installed in the TC 1l and will be
‘sounded for the following conditions:

a. Any time the terminal receives a (:) character but
-.cannotigo into receive mode.

*~b.v.Recerd:Checking;A~negutive-reply.er transmission
- te an: EOB,- LRC sequence.

- c. --Station Controel-A negative response by the terminal
-+ teo an address from the processor.

~d. - Transmit Control--When the terminal sends a () char-
—~acter to the processor in response te a poll.
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Terminal Operation--Basic

- Basieg- Terminal (Peint te Poeint @peratien)——The ba31c

- FC 7L will be in standby mode when it is inactive but

- has status. . Status is defined as the termlnalybelng
~in-cenditionute-transmit or receive. - This meahs that

. papexr is in thewprinter, the machine is net ini lecal,

~and the data set is able to communicate. When: the operator
- wishes to send data, the Data Entry Key is- depressed. .

-~ This results in a start of message character (j@ ). tranamit-
- ted and the transmit light turned on. The Reguest Light

is on between the time that the data entry key'is depressed

and the time that the TC 71-1 goes inte transmit moede.

@Nermally, in the basic machine, this will be too brief
- te be visible. The operator noew transmits the message.
~When it is desired to end the transmission, the Entry

lete Key is activated. An end of transmission character

¢ ) -is sent and the TC 71 returns to Standby mode.

--The terminal will go into receive mede if it has status,
ig in standby mode and receives a-C:)-character.ivOnce
.in receive, it will accept all data until a- ()-character
. is received. At that time, the TC 71 will revert to
-standby mode.

+-The keyboard is locked when the terminal is in receive

- of when in Standby mode or if the paper centact indicates
~-that the machine is out of paper. The keyboard unloecks
~-for Transmit mode  and -Local mede. ,

- If the terminal receives a»(C)‘character‘while it is

in Local medeioer while it does not have status, the message -

- waiting light will be turned en and the alarm-will sound.

--The terminal will ge to Receive and print the message

- 1f the condition causing the alarm is coerrected before

- the character following the C) is received. - If not,
'athe-texminal*reverts te Standby mecde when status is regained.

»»All data entering the terminal is checked for parlty.
. Thus bad parity for received data will Result ini the
. errer light turning on and a hyphen printed in place

‘0f the character.  The Erroer light is also turned on

if an internal keyboard errer occurs while in either

~Transmit or Local modes. The keyboard is lecked as well
~in this' case. Depressing the reset key will-reset both
- error conditiens, . For the receive parity coenditien,

- hewever, the key should not be activated until after

- the -terminal leaves Receive mode. If not turned off

- by the eperator, the Errer light will be reset at the
~-beg1nn1ng of the next recelved message.

+-Terminal Gggratlen~W1th Features

- The follewing section déscr1bes~the special features
-available on .the TC 71 and the terminal: eperatlen whlch
‘occurs as a result of thése- features~




< Record -Checking Feature

--When the record checking feature is- 1nstalled, an additioenal
- -check called a lengitudinal redundancy check: (LRC) ‘is
auperfermed on -transmitted or received data.

~-The -message ‘is ended with an end of block: (EOB'B } character
--follewed by an LRC character. The unit receiving the

- EOB, LRC determines the validity of the received data.
--It-will then send an answer back,; in the form of a character,
-to -the transmitting unit. The answer back character

-can be any of the following:

«GD,Yes--the message was. goeod, operator may proceed.
-C)»Ne——Errer-in»the»message.

.() ‘Terminal ends. transmissien and goes to -Standby mode.
--This -is. generally employed after repeated transm1351en
-tries have resulted in errors.

-(@® Terminal goes out of Transmit mode and into Receive
- mode. - This is generally used only if the message was
~..good. - It is a coenvenient way of operating in a conversational
-~ mode and-it eliminates line contention problems, i. e.
. problems that arise when both the terminal and the precessor
-attempt to transmit a message at the same time.

- The TC 71 can transmit only "the (¥) and @) replies.
A processor can transmit all four. When the TC 71 is
- transmitting data, the check is initiated (EOB, LRC sent)
ohly when the operator depresses the Check Entry Key
-(oxr with auto EOB installed, with a carriage return--
-gee belew) . If the operator dees net wish to have the
message checked, the message may be ended in the usual
manner by depressing the End Entry Key. When receiving
--data, the TC 71 will perform the check and transmit the
ansyer- back only if it receives the EOB,LRC. - If it receives
S a é)instead, it will. go out ref Receive. '

~When the TC 71 sends a (:) -answer back to a received

- message, a hyphen will be printed and the Error light
will turn on., The light is automatically turned off

- when the next message is received or when the operator

- -depresses the Reset Key. When the TC 71 receives a

reply to an EOB,LRC that it transmitted, the Error

~ Light will turn on, the alarm will sound, and the keybeard
~will lock. The eperatex must depress the Reset ‘Key before
. further eperation can otcur.

--AutewE@BmFeature-

- The Auto EOB feature may only be installed when the Recoxrd
.-Checking feature is installed. - The feature is activated :
- by a three positien switch located under the TC 71 (ﬁermlna%l




- te multlplexer, off, terminal te -terminal). When the
--switch -is set teo elther T=M oxr T-T, a carr1age~return

+will cause the nermal EOB,LRC checking sequence to take
.-place. - If the- transmlttlng terminal receives. a' ()A.respense
- te -the EOB,LRC a carrlage -return autematlcally' ccurs

--at -that termlnal ~If the -switch -is -in -the. T~M poesition,

- & -carriage -return w1ll ‘cause the nermal EOB,LRC checking

- -gequence ‘to -take place, - If the- transmltting terminal
~-receives a N - response te the EOB,LRC a carriage return

- -autematically eccurs -at that termlnal. -If the switch
’wis~in~theWT~T.pesitien,~thevcarriage~return ‘is autematically
transmitted -as well.

- When the switch is set to the off pesition, the Check
:»Entry ‘Key must be manually - eperated ‘to. 1n1t1ate a record

+-Dial Up Feature

--Dial up eperation is essentially the same -as basic poeint-
--to~peint -operatien -except that a-line cennectien must
“-be -established before transmissien can eccur. - When ‘the
cennection is established, the Line Ready indicator is
~-turned oen. - The indicator turns off whenever the terminal
.-gees. -inte Transmit or Receive modes ‘or when the  line
--cennection is terminated. The -connection -is droepped

by use of the Dial Discennect key, or if status is  lost.
--I1f an -antomatic disconnect feature -is.-supplied, in the

- data ‘set, -operating the Discennect Key, disconnects both
- ends! af the 11ne°

o

a;Txansmmtmcentreleeature

- This -feature permits a multiplexor te contrel the send
--or receive status of a remote terminal. -The. feature
~~is~enlyqfer-use-on»peint—te—peint-installatiens,~»With
--the -feature activated, -the terminal shifts to Transmit

- -gstatus and sends a (@) only when it has received a special

/-~twe—charaéter~centrcl -.code - (/space) . - The -alarm is -also

--turned on to -alert the -operateor that transmission of

- text-cdn ‘begin. - After a code is transmitted, the

- termin&l reverts to Standby -status. If ne: transmission
~-eccurs from the terminal for a period ef 15 secends while
--in Transmit mede, the terminal times out and reverts

- te Standby ‘status. In -addition if the terminal fails

-~ -te reeceive a- carrler 51gna1 due -to a faulty -line (on

- -data -sets where the carrier detect lead -is present),

--the -términal will time out after 15 seconds and revert )

~-te a Nen-Status -condition.

'»Prev1ded w1th ‘this feature is a Transmit -Centrol switch

- located under the TC 1ll.  The switch permits the operator
~-te -enable -or -disable the ‘Transmit Centrol feature. -When
~-in -the -off position, transmit operation -is the same as
--regular point-to-point except for the 15 second time-
--out, - The time-out is still -active -if the terminal is

~-10



~-in Transmit mede and fails -to transmit for 15 ‘seconds.
- -Heowever, -in -addition -te reverting to Standby -status,
-the“TC 71 will autematically transmit a - C) s&gnal.

- If the -terminal is pelled:while it dees'not hava -status,
--the-TC 71 will send a - (D) ‘character, sound the -alarm

- -and -start-the 15 second timeout. If status is .gained
‘within the ‘15 seconds, -the terminal will. go te Transmit
--meode. - ‘The -timeout continues until a character - 19 sent
--er until 15 -seconds -elapses. ;

‘zReeelve mede ‘and receive -operation -are unaffected by
~—-this feature. :

..Statieon Centrol Feature

--This feature prevides the terminal with the ability te
--he addressed (a signal indicating "prepare to receive,")

- -or -te be pelled (a signal indicating "prepare teé :send").
~-This -allews many -terminals (up to 40) to be attached

- -to ‘the -same -cemmunication line. The line may be a -leased
. private line -or a privately owned -line.: ‘

- BEach -terminal on a line is assigned a single character
--identificatien coede - (either alphabetic A-Z, numeric 0-

9, or five -additional special characters namely €, -,

-8, ., -and -&) . - -‘This character, foellowed by a :space character
.-forms a -two character polling or addressing -seguence

- which permits each ‘TC ‘71 on a given line to recognize

- -its unique station identification. - When this recegnition

- -occurs, the terminal participates in either a transmitting -

. @r receiving operation. - A receiving operation is differentiated
.-from a -transmitting eperation in that a -special character

- ¢(® ). precedes ‘the two character identificatioen sequence.

- No terminal en the line can transmit or receive unless

-dit first receives its twe character identification :cede.

-In -additien to -the primary identification character,
:wtwe~additienal-identificationucharacters-areaspecified.

-“The -first is the Group Address. - EBach terminal in a specified
.-group will be -assigned this character. ‘It must not be

- a-character used ‘as a primary address by any terminal

~-in the -group. ,

- ‘When ‘this identification -code ‘is received, it signifies

- that all terminals ‘in the group are to prepare -to receive

v~the»same~mesaage?at~the same time. - One -terminal (and

- -only -one) -in ‘the group is designated group. master by

.-pesitiening the Master Switch lecated under -the TC 11l

. -to ‘the "en" pesition. The group master is the enly terminal

--in the group that makes the necessary responses for this
Mgreup call" te the processor.
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- The secend additienal identification set is called "all-
- call" and is a / space., This says that all terminals
--on -the ‘line will receive the same message at the same

- -time. - Only ene terminal -on the entire line is selected
--all.-call master. - This terminal is the only . one that

- makes the necessary responses for an "all call™ -te the

. processoer., - The -all call master is selected by means

- .0f a - jumper -lecated on the line control legic board.

. If a Greup or ‘All Call message is sent, and the Checking

. feature -is installed, only the master or all call terminal
will shew any indication durlng the receive check answer-

- ‘back -sequence.

~-With‘the~statien‘contrel~feature~installed, the TC 71

+ Will not respend te a poll or address until the processor
- sends a: () character out on the line. All terminals

- -on -the -line that have status will prepare te respond

- when ‘this character is received. The processor may then
. pell ‘er address a particular terminal (the difference

- ‘being -the - § - character as discussed -above). - The terminal

- 8@ selected must answer the processor with a character

- which -signifies whether or not the terminal is ready
-‘te~either;transmitu(if-pelled) or receive (if addressed).
When: -pelled, the answer is a () for not ready and (D)

(fellewed) by text) if ready. When addressed, the answer

-is a- cede for ready and a’ () code for not ready. '

- A termlnal will net be ready te transmit if it dees not
have -statys or if the Data”Entry Key has net been depressed
- (Request -light en). A terminal will not be ready to

- receive ‘if it doees n@t ‘have status. The (N) answer teo

an address results in the message waltlng ight en -and

- the -alarm seunding.

- A»tnansmitwer~receive-@peration-is'nermally-terminated

- by the transmitting machine sending a-(:)vcharaeter.

- At that pelnt, ‘the processor will be free to address

- ‘or ‘poll ether term;nals., Any -time there is ne transmission
. frem a terminal in transmit mode for a peried of 15 secends,

a time out occurs and the terminal reverts to Standby

- -status.  In additien, if the terminal fails te receive .

a carrier signal (en data sets where the ‘carrier detect

-lead 'is present) the terminal will time eut after 15
- secends and revert te a non-status condition.

20149

Timing -Consideratiens

--Time Out-Cenditiens

“The TC 71 will time out whenever any of the following
- -conditiens exist:

If no data has been transmitted over the  line for -an

~ interval of 15 secends by a terminal in Transmit gtatus
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(with the Station Control feature installed). The terminal
- will return to a Standby status and no cede is transmitted.

- If ne data has been transmitted over the line for an
inﬁerval.ef 15 secends by a terminal in,Transmitvstatus

(with the Transmit Centrel feature installed). If the
Transmit Control Switch is set to the MTC pesitien, the
- temmlnal reverts to a Standby status and no EOT (:) code
“ip 'transmitted. If the Transmit Contrel Switch is set
to' the Off pesition, an EOT (C) code is transmitted and
¢ the terminal reverts to a Standby status.

If the Dial-up feature is used and the line connectien

- is lest, the terminal returns to standby status. If
;Ee-Dial—up,featureAis used and the terminal has the

: ”ansmit-Centrelufeature‘installed, loss of the line
-wcaqnectlon feor a period of 15 seconds causes the terminal
~~te ‘disconnect from the line and no code is transmitted.

~~n318y-C®nditions

When pewer -is initially turned on, the terminal requ;res
La delay of 0.53 seconds in order to reset the various

- @ircuits to Heme position.  Feollowing the delay, the

- kerminal is switched to a Standby status with enly

the centrel circuits active. The keyboard is locked
apq the typewriter motor is not running.

.gxpewriter,Delay,Cenditiens

The following formula is used te calculate the- ‘elapsed

- time. (in milliseconds) when the typewriter is performing
a ¢arr1er return and line feed operation (CR/LF), or

.a tabulate (tab) eperatien.

.'(1.5.+ T) x 67.5 = Elapsed time in milliseconds
= The-number.af inches of carrier travel.

: The number of idle cedes required for each mechanical

- gperatien is as follews, where N. is the number of ceodes
‘-requlred, -and T:is the number of inches of carrier travel.
Reund off ithe result to the next whole numbex.

ﬁMCarrler;return' N =T + 1.5
Tab’ ' \ T +. 105 :
Index.- N = 1:

-“The keyboard speed will vary according te the operator's

-typlng ability, with the maximum speed not te exceed
,.14 8 cps (characters per secend).
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2.2 TC 71 Communication. Terminal, (IBM 2740-2 Compatible)

- ‘The TC 71, Figure #2, is designed to be compatible with the
IBM 2740-2, It is a buffered keybeard printer terminal capable

- of transmissien speeds up te 1800 baud. It may be operated.

--as a buffered transmit, unbuffered receive terminal; a buffered
transmit, buffered receive terminal; er as a buffered transmit,
buffered receive (with overlapping print) terminal.

2.2.1

* ok % ¥ ¥ * ¥

. Types. of Operation

. Point-te-point with another TC 71 compatible terminal

over a direct or dialed communications line.

Point-te-poeint with a computer over a direct or dialed
communicatioens line.:

Multidrep with a computer over a half or full-duplex
communicatioens lines. Up to forty terminals may be multi-

droepped on the same line.

égg}icatienﬁAreas

The TC 71 enables key input from the typewriter keyboard

-to be printed, stored in a buffer, visually verified,
- and subsequently transmitted to either another terminal

or to a multiplexor at a computer center.  Buffer sizes

. .up to 4095 positions are available.  In addition to its
~-use as an off-line secretarial device, the TC 71 is applic-
- able to the foellowing business functions:

¥

. Payment

.- Jeurnal. Entry |
~Inquiries ;

Administrative Messages

. File Updating

-Renewals

. The presence of a,buffer.provides.the-fellewing advantages:

AEnables‘faster.transmissionispeeds.

Manual entry is reduced.

~Data can be visually verified prior te transmissien.
Assurance of clean copy output. :
Ease in correction of keying errors.

Autematic retransmission (w/Record Checking Feature).
. Greater. flexibility in selection of communicatien

- facilities.

Communicatioen Facilities Interface

The TC 71 transmissien speed is Start/Stop over a communi-
catien line up to 1800 baud. Local rate is up to 9600
baud. The baud rate may be selected from 75 baud up te

the maximum.
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Figure 2: TC 71 COMMUNICATIONS TERMINAL/TC 11 KEYBOARD
(IBM 2741 Compatible)




2.2.4

- The terminal may be eguipped with an internal, under

the cover, data set, with an RS 232 EIA interface or
a TC 905 medem distributer interface. :

The internal data sets available are W. E. 103 cempatible
or W. E. 202 compatible and can operate over a Leased,

. Private or Switched netwerk.

Line Centrol Signals

The line contrel signals for the TC 71 are identical

to these in 2.1.4 with the exception that (@ and
respoenses during addressing operatiens are actually twe
character responses with a first character indicating

- the specific definitien of the terminal's status. This
. .exceptien applies enly -if Statien Contrel .is featured
- -on. the terminal.

. There are feur prefix characters used in -conjunctien

with the answer. . They are as follows:

()CE)I/O failure en last message received.

~GDC)Line.VRCnerrer during last message received.

- Space.Y No error stored.

/(:)vElectrenic hardwareffailure en last message received.

There are six prefix characters used in cenjunction with

- the (N)answer. They are as follows:

lg:famhe.TC 71\is in Enter mode and is not in Local mode.

- 2([) The Entry Complete key has been depressed. . The

terminal is waiting to be polled.

4 The buffer is printing out and the terminal is not
in Leotal mede.

- 8() The TC 71 is in Local mode.

: 9@§7ﬁhe printer is out of paper (the out of paper switch
© . is made) . ;

--@(:).The decument device is down (if that feature is

installed) .

- The prefix (N) answer results in the Message Waiting

light en and the alarm seunding.

- Any time there‘is noe transmission from a terminal in
~.Transmit mode for a period of 15 seconds, a time out
-occurs. - -The terminal reverts to Standby status and a

character is sent te the CPU.
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- or receive. ' The Local switch is only effective if the

- Data Entry--When this key is.depiessed, the machine will
- g6 1nte Enter mode unless the terminal is in Transmit

. is ready to operate over the communicatien line when

. the transmissioen of data frem the buffer te the line.

Line Centroel and Line Codes

- The TC 71 utilizes EBCD for both line centrol and data
-as standard. Other codes are available upon special
. -quetatioen. %

.-Centrel Switches & Indicators

The follewing switches are standard for the TC 71 and:

. are -located on the TC 1ll:

Local--Depressing the Local Key will place the terminal
in Off-Line mode. This means that the keybeard and printer
are active and the terminal is not prepared te transmit

terminal is not in Transmit or Receive mode. Local is
reset by another depression of the Local Key or by depressing
the Reset key. ’ '

or Receive modes or the data set is not ready (if the

Dial feature is installed, data set ready is not required
for the Data Entry Key to be active). In this mede,

the keyboard, printer and buffer are active and the machine

put into Transmit mode (if it is not in leocal meode).

Entry,Cemplete--This key is used by the operateor te initiate

Its depression results in the sending of a Start Of Message
Character ( . ) and in the terminal shifting te transmit
mode.  The ke¥ is only active if the TC 71 has status

and is not in Receive mode. Status is defined as the
terminal being in a cendition to transmit or receive.

This means that paper is in the printer and the data

set is able to communicate.

. Reset--The Reset Key is provided as the means by which
.error conditions are reset and a general machine reset

is performed. If an error coendition is indicated By
the Error Light, depressing the Reset Key results only
in resetting the error condition and the Errer Light.
If the Error indicator is not on, key depression causes
a general machine reset.

windex——This key is actually an extension of the keyboard

and causes an Index character to be generated from the
keyboard logic. ‘
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Header—-The operator may protect a portion of the buffer
- from being written over in Receive mode or easily being
changed when in Enter mode by depressing this: key. - The:
result is to store the present address poesition so that
when the TC 71 goes into Enter oxr Receive modes, the
address register is preset to that address instead of

. to zere. Any portion (always starting at zero) up to
the full buffer size may be so protected. The header
protection is reset by depressing the key again. The '
key is. enly active in Enter or Local mode.

- Print Buffer--This key, which is active only in Enter

or Local mode, will cause the buffer contents to be printed
from the first position to the present address pesition,
unless the Line Print Key is depressed before and while

the Print Buffer Key is depressed. The present address
.p051tlen becomes the message end unless the Line Print

'Key is depressed, as described above. If the Line Print

Rey is used with the Print Buffer Key as described, printout
will eccur from the present buffer position until an

End condition is sensed. The End condition will be a
previously caused message end or the buffer end. The

print out may be stopped at any time by depressing the

- Print Buffer Key again. The poesition at which the printing
stops will effectively become the new end of the message.

‘Line Return--The Line Return Key is used to back the
buffer up to the first character of the present line.
The key is only active in Enter or Lecal mode.

. AR Reset--This key is used to restore the address register
to the first buffer position. The key is operative only
in Enter or Local mode. It also results in the present
buffer position beceming the message end.

*NOTE: If the AR Reset Key is depressed after a header

has been selected, the address register will be set te

the next buffer position after the last header position.
Aside from deselecting the header, the operator can work
inside the header area only by backspacing or line returning
into it or depressing the Print Buffer Key a second time
while the header area is being printed.

Line Print--This key is active in Enter or Local mode

only after the AR Reset Key is activated. It becomes
inactive again when any other terminal or operator action
takes place or the buffer position where the AR Reset

Key was depressed is reached. The key will cause the
buffer to print out to and perform the next carrier return
stored in the buffer. Depressing the Line Print Key
will also inhibit (and reset) the l5-second Enter mode.
timeout. :

- The following switches are located on the TC 71 but are
installed only when the associated feature is installed
en the machine:
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Dial Disconnect--This key is installed when: the terminal
Is to be connected to the dialed network and thus: has

the Dial Feature installed.  The key permits the terminal
to be discennected from the line, provided the terminal
is noet in Transmit mode.

- Interrupt~-The interrupt feature allews the operator

te indicate te the computer that the message the cemputer

is sending is to be terminated. The key is only eperative
if the TC 71 is in Receive status. Interrupt is only
installed for full-duplex, terminal to computer applications.

. Forms Feed--Depressing this key will cause a forms feed
to occur 1f the forms feed select switches are not set
at zero.

- The following switches are located under the TC 1ll:

Light Test--This is a toggle switch which when set to
the "on" pesition will test all indicator bulbs except
the split platen indicator by turning them en.

Master/Diagnostic--This toggle switch is used te indicate
master on machines that have the Station Centroel feature
installed. When in the "on" pesition, the switch designates
the terminal as the master for a given group of terminals.
There may be enly one master per group. If the Station
Control feature is not installed (i.e. the terminal is
point to poeint), the switch is used to activate an Lnternal
machine dlagnestlc. The diagnestic is active when the
switch is in the "off" position.

Transmit Control--This toggle is present when the TC
71 has the Transmit Control Feature installed. When
in the "on" position, the feature is activated.

The following switches are located on the TC 71 Printer:

Power On/0Off--This switch centrols all terminal power.
When power is turned on, the terminal will normally ge
to Standby mode. It will be prevented from deing this
if an interlock condition exists such as Out Of Paper.

- Out of Paper--When the Out Of Paper contact makes, the
terminal drops status and leaves the mode it is in (except
Local). Operation cannot be resumed until paper is fed
inte the printer.

- Tab. Cleaxr/Set-~This switch is used by the operator when
setting tabs or clearing tab stops.

- Set~Up--The Set-up Switch performs the same function
as the Out of Paper switch., It is a toggle switch and
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is used to insure that printing will not take place while
the operator is inserting or adjusting paper, etc.

. Forms Feed Number Select--This is a set of three rotary
digit switches which are used to set the number of lines

. per form. The switches are present only when the Forms

. Feed Feature is installed. Setting the switches to all
zeroes is equivalent te disabling the feature.

- Decument. Device Down--This switch is present when the
Document Device Feature is installed. When the device
is doewn, the terminal is inhibited from geing inte Receive
mede.

- INDICATORS~--The following indicators are located on the
TC I1:

Local--This indicator is lit whenever the terminal is
placed in Local mede.

Reguest—-The Request Indicator will turn on when the ‘
operator presses the Entry Complete Key, provided cenditions
are such that the terminal is ready to go into Transmit
mede.  The indicator goes off when the TC 71 goes into
Transmit mode.

Enter--The Enter Indicator denotes that the terminal

is in Enter mode and that the data entered by the operator
will be stored in the buffer. The light is activated

by the Data Entry Key. The light will blink when the
operator is entering data within 8 of 15 characters of

the end of the buffer (8 for buffer sizes less than 511).

Receive--The TC 71 Receive Light indicates that the terminal
is in Receive mode. The light will stay on solid while

data is being received. ' If Recerd Checking is installed,
the light blinks when the LRC answerback is transmitted.

Transmit--The Transmit Indicatoer signifies that the terminal
is in Transmit mede. It will be on selid during this

mode. - If Record Checking is installed, the light will

blink while the TC 71 is awaiting the reply to the EOB,

LRC characters that it sent. If Station or Transmit
Contrel is installed, the light will blink whenever a

- pell or address answer is sent toe the CPU.

- Standby--This indicater will nermally be on if the TC
71 has status and the data set has detected the presence
of carrier. In additioen, if the Statien Control feature:
is installed, the light geoes off when the terminal goes
~into Enter mode. If the Dial Feature is installed, a
line connection is not necessary for the light to be
on (i.e., no carrier).

Header --The Header Indicator is on when Header Protect
Qﬁas been activated by use of the Header Key.
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. % Internal keyboard error.
- *  Operator attempt teo store more characters than the

- * Buffer or printer overflow.

- * Receive parity error.

o * (:) reply to an EOB,LRC seguence when the record checking
. feature is installed.

- poesitien.

- Line Ready-The light is illuminated when the terminal

. Feature is installed, the terminal must alse be in Standby

- Split Platen-This light will be on if the split platen

Message Waiting--The Message Waiting Light will be illumina-
ted whenever the TC 71 is unable to go into Receive mode

and has received a line contrel sequence which would

nermally put it in that mede. The light gees off when

the conditien which caused the light te turn on is eliminated.

. Exror~-~-The Error Indicator will be lit whenever an errer

coendition is detected, Detectable error conditions are:

buffer can hold.

* Negative reply or transmissioen to an EOB,LRC seguence
when_the record checking feature is installed.

*  Operator attempt te backspace past the first buffer

detects presence of carrier on the line. If the Dial

mode for the light te be on.

feature is installed and the platen has been split.

Terminal Operation--Basic

- Enter--A machine will be in Enter mode when the Data

Entry Key has been depressed and the machine is net in

. Transmit or Receive mode, paper is in the printer, and

the data set is able to communicate.

- Each time the terminal goes into Enter mode, the buffer

returns to the first pesition., When in Enter moede, the
operator will be able to type inte the buffer, print
back and edit the buffer contents and set or reset the
header. Edit operations are performed as follews:

l. Perform a change in the present line: (a) The operator
may use the Backspace Key which will decrement the address
register (the backspace character is only stered in the
buffer when it is received frem the line). (b) The
operator may depress the Line Return Key. This will

back the buffer up to the first character of the present
line. She may then retype the entire line.

2,  Perform a change on some previous line: (a) The
operator may depress the AR Reset Key which will cause
the present buffer address to be remembered as the message

- ending and the buffer to back up to the first pesitien.

Now use the Line Print Key and successively print out
each line until the desired line to be changed is printed.
Use Backspace or the Line Return Key as described above,
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2.2.8

- If the change consisted of more than correcting one character,

the rest of the message should be retyped. If not, the
Line Print Key should be depressed (and held), and then
the Print buffer key depressed. This will cause the
rest of the message to print out up te the previously
denoted end and thus the buffer to move to the message

- end. (b) The operator may depress the Print Buffer

Key. This will cause the present buffer address to be
remembered as the message ending, and the buffer contents
starting with the first p081tl®n to be printed out. ‘
When the line to be changed is printed, depress Print
Buffer again which will cause the printing to staop.

. Proceed as explained above.

- 3., Retrieve a buffered message which was previously
- stored (i.e.,, when the TC 71 was in receive mode or

ffem‘prev1eus entexr mode) . Depress Print Buiffer and

- Line Print at the same time (as described above in 2).
. This will cause the entire message to print out up to

the previous denoted end and thus the buffer to move
to that positien. The operator may now use the message
as if she had just entered it.

4, Start over again while still in enter mode. Depress
the AR Reset Key..

Enter mode is subject to a 15 second timeout. If the
terminal is not-in Local and a buffer operation does

-not take place for 15 seconds, a timeout will. ogcur and

the terminal will leave Enter. The timeout may be reset
by depressing the Line Print key. It may also be inhibited

- by means of a jumper on the Terminal Control logic card.

The keyboard is locked when the TC 71 (IBM 2740-2 compatible)
is not in Enter or Local hodes or when a printout takes

. place. When the machine: is in Entex, it cannot receive
.a message. If a D is sent to the TC 71 during this
.mode, the Message Waiting Light will be turned on and

the alarm will sound.

The terminal may be in Lecal mode when it is put in Enter
mode. It may also be put in Local mede while in Enter

‘mode. While in Local, the Entry Complete Key effects

are inhibited.

If the operator tries to enter more characters into the
buffer than it can hold, or if a keyboard hardware error
eccurs, the Errer Light will turn on and the keyboard
will lock. The last character keyed will print but will
not have been entered into the buffer.

:Terminal.eperatien with Features

Record Checking Feature

When the Record Checking Feature is installed, an additioenal
check called a longitudinal redundancy check (LRC) Ls

. performed on transmitted or received data.
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The message is ended with an End of Bleck (EOB-—) character
followed by an LRC character. The unit receiving the
- EOB,LRC does a data check and decides if the received
message was transmitted without errer. It will then
send an answerback in the form of a character, to the
transmitting unit. The answerback character can be any
of the follewing:

() Yes--the.message was good.
(:) No--errer in the message.
.(:> merminallgees out of Transmit mode.

v Terminal goes out of Transmit mode and into Receive

mede, This is. generally used only if the message was
. goed. It is a coenvenient way of eperating in a cenversational
mode and it eliminates line cententien problems, i.e.,
preblems that arise when both the terminal and the processor
attempt to transmit a message at the same time.

The TC 71 cannet transmit the .‘ teply; a processeor

can transmit all foeur. When the terminal is transmitting,
the EOB, LRC is initiated automatically after tlie last
character of the buffered message. When receiving data,
the terminal will perform the check and transmit the

ans erback enly if it receives the EOB,LRC., If it receives
a (f) instead, it will go out of Recelve.

When the TC 71 sends a (z) or (:> answerback to a received
message, the error light will turn on. The light is .
autematically turned off when the next message is received
or when the operator depresses the reset key.

A (:) answerback is transmitted when a buffer or printer
overflew conditien eccurs during .a Receive operation

and the terminal has the Prefix Statien Centrol Feature
installed. An overflow condition is defined as the inability
to store or print a character before the next character

is recelved.

When' the TC 71 receives a reply to an EOB,LRC that
it transmitted, the Error Light will turn on. The message
will autematically be retransmitted and the Error Light
turned_off when the next EOB,LRC is sent. If the answer
is a %:), the terminal will. autematlcally transmit a

and go out of Transmit mede.

If the.termlnal receives a (:) reply to.an EOB,LRC, the
‘Error Light will be turned en, the alarm will seund,

and the terminal will go inte Standby mode. If. the oeperator
depresses the Entry Cemplete before any other actien

occurs, the terminal will go te Transmit mode, retransmit
the message, and the Error Light will be reset. Note:

An exception te the terminal's respense to the (:j‘reply
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occurs if the TC 71 has Statioen _Centrel without | ‘prefix
installed. . For this case the (:)results in the:TC 71
. geing oenly into Standby Mede. ¢

If no transmissien eccurs from the terminal fer m period
of 15 secends while in Transmit mede (hardware. ﬂailure),
the terminal times out and reverts to.Standby status..

In additioen, if the terminal fails teo receive,a ‘carrier.
signal due to a faulty line (on data sets where: the carrier
detect level is present), the terminal will. tlme eut '

after 15 secends and revert te a nen~-status cenditzen.

~If the terminal is polled while it is in Enter mede er .

when it dees net have status, (See Control Switches Secti@d),
it will send a character, sound the alarm. and start

- the 15 secend tifeocut. If status is regained and Entry

- Complete depressed within the 15 secends, the terminal

will transmit the stored message.

Receive mode and receive eperatioen are not affected by
- this feature.

.Statien Centrel4Feature

The TC 71 may be featured se that it will reply with

a twe-character response when addressed by the proecessor
- (prefix statien centrel feature). The first character
(hereafter referred to as the Prefix Character) 'is used
to denote a specific definitien of terminal status or
terminal error cenditiens. The second character ig a

if the terminal is ready to receive data or a 65
If the terminal is noet ready te receive.

There are four prefix characters used in cenjunctien’
with the (:) answer. They are as follows:

@9@3 1/0.faiLﬁre on last message received.

Line VRC error during last message received.

Space@ No error stored. |
.)ﬂﬁb‘EleCErenic hardware failure eon last message received.

There are six prefix characters used in cenjunctien with
the () answer. They are as follews:

1(:) The TC 71 is in Enter mode and is noet in Loecal mede.

2(3» The Entry Cemplete Key has been depressed. The
terminal is waiting to be pelled.

- 4(N) The buffer is printing out and the terminal is not
in Local mode.

8 () The TC 71 is in Local mode.
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G’N The printer is out of paper (the out of paper switch
1s made) .

@ @) The document device is down (if that feature is
installed).

The prefix (:) answer results in the Message Waiting
Light on and the alarm sounding.

Any time there is no transmission from a terminal in
Transmit mode for a period of 15 secends, a time-out

ccurs. The terminal reverts te Standby status and a
@ character is sent to the CPU.

Buffer Receive Feature

When this feature is installed, the TC 71 will not start
. printing out a received message until after the terminal
leaves Receive mede. Idle characters are not required
to be transmitted after functioen cedes (CR, Tab, Index)

" since the message is buffered. This reduces the number

of transmitted characters.

The length of the transmission is not to exceed the buffer
capacity. If it dees and Statien Coptrel and Recoerd
- Checking features are installed, a (i) is the answerback
sent te the processor and no printeut eccurs. If Record
- Chec¢king is net installed, the portien of the message
‘exceeding the buffer will be lost. In both cases, the
Errrer Light is turned on.

With this feature and Record Checking installed, only

single blocks of data should be transmitted by the processor.
If multiple blecks are transmitted, only the last bleck
. preceding the (:) code will be printed if it is coxrrect.

Receive.Print»Overlgg

This feature allows buffer printout te start while the
terminal is still receiving data inte the buffer. Thus

on a relatively low speed line, the advantages of the
Buffer Receive feature may be had without the disadvantage
that the receive message will take as much as twice as
long to stere and then print.

Record Checking is net recemmended with this feature

since printeut begins (and may end) before the check

is performed. If it is installed, the message should

start with a CR soe that the printer will net start printing
a retransmission in the middle of a line.

«Buffer.Expansien

The Buffer Expansxon feature is available in the follewing
character sizes: 121 thru 512, 1024, 2048, 4096. The
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‘last pesition of the buffer is net available for data

use and thus actual usable sizes are 120,3255, etc.

. Timing Consideratiens . (See 2.1.9)

Timing calculatiens for the TC 71 (IBM 2740+2 compatible)
are similar te TC 71 (IBM 2740-1 compatible) except for

-character time reductien. To determine character time

divide baud rate by 9 for characters per second. Divide

resulting cps into 1000 for number of millisecends per
character.




Y
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2.3 TC 71 Communication Terminal, .(IBM 2741 Compatible)

The TC 71 is designed to be compatible with the IBM 2741 as

a keyboard printer terminal combining the TC 71 and TC 1ll..

The TC 71 normally operates in a cenversational mode communicating
with a computer multiplexer over a Direct or Dialed Point to ‘
- Poeint line. '

2.3.1

2.3.2

2.3.3

2.3.4

“Application Areas

The TC 71 (IBM 2741 compatible) is intended to satisfy

system applications that require one terminal-per-line
operation. These applications would include commercial
time-sharing, and systems where remote terminal to local
computer communication is desired.

Communications Facilities and Interface

The TC 71 transmission speed is 134.5 baud maximum (limited
by the 15 cps TC 71 printer). The baud rate may be selected
from 75 baud up to the maximum. V

‘The terminal may be equipped with an internal, under

the cover, data set or with an RS 232 EIA interface.

The internal data sets available are W. E. 103 compatible
or W. E. 202 compatible and can operate over a leased,
Private, or Switched network.

Line Control Signals

Line control signals on the TC 71 are described under
2.1.4, but since few of the TC 71 (IBM 2740-1) features
are available on the TC 71-41 only the and | are
used.

Line Contrel & Line Codes

The TC 71 operates internally with the PTTC/BCD and PTTC/EBCD

character code. Normal communication from and te the
machine is by means of the same code. Provisioen is made
to operate using the correspondence code, but this is
en a TCPQ basis only.

. Contrel Switches & Indicators

The following switches are standard for the TC 71 and
are located on the TC 11:

- Local--Depressing the Local Key will place the terminal

in off-line, typewriter status. To return te communication
status, the key must be depressed again or the reset

‘switch must be activated.
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.Attentlen--Thls switch is used to terminate a Transmit
eperation. ,Eepre551ng the Attentien Key will cause the
.TC 71 teo send an End of Transmissien character (EOT)
and te leave Transmit mede. . The Carriage Return Key

. on. the keyboeard will cause the same action te occur with
the exceptien that the Carriage Return Character is sent
before the EOT.

- Reset--The Reset Key enables the operator to perform

~a machine reset., Except for internal keyboard errors
which leck the keyboard, this should not ordinarily be .

- necessary. - However, it is coenvenient in case the machine

. ever "hangs up."

- The following switch is lecated under the TC 1ll:

Light Test--This is-a teggle switch which when set to
the "on" positien will test the indicator bulbs by turning
them on.

The following switches are standard en the TC 71 and
are located on the TC 71 Printer:

. Power On/Off--This switch contrels all terminal. power.
- When power is turned on, the terminal goes immediately
- te Transmit status unless it is prevented from doeing
so by an interlock.

- Out of Paper--When the Out-ef-Paper contact makes, the
~terminal drops status, leaves Receive mede or Transmit
mede, and the keyboard locks. Operation cannot be resumed
until paper is fed inte the printer. = The switch can

be disabled by means of a mechanical step.

- Tab Clear/Set-—Thls switch is used by the operator when
setting up tabs.

- Set-up--The Set-Up switch performs the same function

as the Out-of-Paper switch. It is a toggle switch and

is used to insure,that.printlng will not take place while
the operator is inserting or adjusting paper, etc.

- FEATURE. SWITCHES~-~The fellowmng switches are located
on the TC 71 when the feature for which they are needed
is installed:

Interrupt--The Interrupt Feature allows the eperatoer

to indicate to the computer that the message the coemputer
is sending is to be terminated. The key is only operative
if the TC 71 is in Receive status. The Interrupt key

is located on the TC 11. .

nFerms Feed--Depressing this key, which is lecated on.
the TC 11 will cause a forms feed to eccur if the forms
. .feed select switches are net set at zero.
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- Forms. Feed Number Select--This is a set of three rotary
~digit switches which are used. te set the number of lines

desired per form. Setting the! switches to all zeroes

is equlvalent to disabling the feature. The switches

are. lecated on the TC 71.

'INDICAT@RS—~The following indicators are located en the

TC

. Proceed--This light indicates that the machine is in
transmit status and that the operator can proceed to

transmit or te end transmission. -

Lecalv-Thls ;ndlcator is lit whenever the termlnal is

: Taced in Lecal mode.,

vTerminal—Operatien

After pawer is brought up and the cemmunication line
connection is establlshed the terminal automatically
sends a Start of Message character (Q@)) and goes to
Transmit mode. Operator keyboard entries are now transmitted

to the camputer. Transmission ends when either the carriage
.return er the Attentien.Key is depressed. The depression
of either key results in the terminal transmitting an

End of Transmissien character ((C)), and waiting with
the keyboard locked for a reply from the computer., If
the computer deoes not have a message to send, it will
transmit a (D followed by a (C). The TC 71 goes back

‘¢.to Transmit mode, the keyboard unleocks, and the operator
may transmit more data. If the computer does have data

. to transmit, it 'will send a D  followed by the data.

-The computer message ends with a and upon receiving

this, the TC 71 goes to transmit mede automatically.

If the TC 71 has the Interrupt Feature installed, a computer
message to the terminal may be interrupted, . This is .
dene when the operator depresses the Interrupt Key, causing

- the computer to end its message. immediately with a .

Full-duplex operation is a necessary prerequlslte

. for this feature.

Timing Considerations (See 2.1.9)




2.4 TC 71 Communication Terminal--Receive Only Printer

- By emitting the TC 11 Keyboard the TC 71 may be made te function
as a Receive Only Printer. Types of operation, communication
facilities and interface, line control signals and cedes and

. terminal operation are all the same as described under the

- TC 71 (IBM 2740 Medel 2 compatible) sections of this manual.

The various centrol switches and indicators are described as

. follows:

, Centrol.Switches

The follewing contrel switches are housed in the TC 71. . The

- function of each has previously been discussed in CONTROL SWITCHES
.oxr the TC 71 (IBM 2740-1 & 2740-2 compatible) section of this
manual:

Reset
Light Test
. Forms. Feed
Master

Dial Discennect

. Forms. Feed Number Select
Set~Up

Out of Paper

Keyboard Replacement Switches

These switches are nermally on the TC 1l keyboard. They are
‘included on the Receive Only Printer so that the operator will
be able to adjust margins and set up tabs. The switch operation
~causes results identical to the results obtained from a keyboard,
- except that the switches are always active. They sheould not

be used when the terminal is in receive moede.  The switches

are:

. Carriage Return
Backspace

. Space

Tab
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" Figure 3. Point-to-Point Operation

NoﬁvSwitched Line

Terminal or

| Terminal | ’ | | Multiplexor
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| <4 @ Data Entry Key
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O Multiplexor
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Multiplexor)
< — O Entry Complete Key
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< : © Multiplexor




Figure 5. Point-to-Point Operation (With Checking Fezature)

3
~Terminal
Data: Enﬁry ‘Key@
 Text(1)
Check Entry Key
LRC

Text (1)
' Check Entry Key
';LRC |

Text (2)
tGhéck‘Ent'ry Key ®
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~ Entry Complete Key;.@
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@Data: Entry Key

(Terminal) or
‘Multiplexor
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(®) Check Entry Key:
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Text (3)

~ ®) Check EntryiKey
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(Continued on next page)




: Figure 5 Continued.
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* 'Figure 6. Broadcast Operation (No Special Features)

Al |
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) . Figure 5 Dial-Up Operation (Special Feature)

“Terminal A
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' Figure 8, Dial-Up Operation with Checking (Dial-Up
‘Adapter & Checking Special Features)
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) ;‘FigUre 911 Multiplexor Transmit Control (Without Checking)
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/ ‘ >
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"' Figure 10, Multiplexor; Transmit Cont‘rc?l (With Checking Feature)
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*

. Figure 1L, Station Control (Multiplexor Addressing, Without Checking)

s
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| Figure 123, Station Control (Multiplexor Addressing, With Checking
.Special Feature) '
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‘ _ Figure 18. Station Control (Multiplexor Polling, Wifhout Checking)

' Multiplexor ‘Non-Switched Line ‘Terminal
© | 2
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- Space ¥ >
<
< Text
< @Entry Complete Key
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* Figure 18, Station Control (Multiplexor Polling, With Checking Special

| . Feature)
Multiplexor Non-Switched Line ‘Terminal
©
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‘Address ot — >
‘ »
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ngure 15. . Addressing & Polling Operation
(No Special Features)

Non-Switched Line _
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_ Figure 16. Addressing Operation (With Record Checking)

‘Terminal - Non-Switched Line  Muitiplexor

o 4— — '~ Terminal Addressed
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E‘iguréllé Cont'd,

. Terminal - Non~Switched Line -Multiglexor
<4

Terminal Addressed

© - | >
“~— |
<4 Text (3)
<« — ®
< - “LRC

* Denotes "Sense Character'' which defines status or error condition.

- **The C is a negative answer back in this case. The contents of the
- buffer will not be printed..
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' Figure 17, Polling Operation (With Record Checking)
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. Figure 17 Continued
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‘- Figure 18. - Addressing Operation (With Record Checking)

Terminal - Non-Switched. Line ‘Multiplexor
< — Terminal Addressed
® | ' >
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- *Denotes "Sense Character" which defines specific terminal status.
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’ Figure 19. TC 71 (IBM 2741 Compatible) Operation
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PTTC /BCD
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Character Set

Std [ Al H|Typ

U

Bit Value

BlA|C 18]4] 21

2

Lower Case

Character Set

Std] AJH [ Typ

=
= N+ | Dk | @ [BY — |~
r—{ -
H VTN P
&
.Ilo " y
+ e+ h b~
— — — — — —
(] [a\ N (a\] N a\l
<*
(o] 0 |CO
Q Ol O o) @)
<< |< <€ (<
[sa) sl <o)
N T
p—
- |+
I il (R el sl Tp) O |® Q2
+ D3
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NOTE: The following printable codes are also used for
line control codes:

B (N Negative Answer
8 2 1 D) Start of Message
A 8 2 1 S, Start of Address
B A 8 2 1 Y- Positive Answer

The codes below apply to both BCD and EBCD. They are
not printable:

B A C 8 4 2 1 Meaning
C 8 4
A 8 4
B 8 4
B A C 8 4
8 4 1 Forms Feed
B C 8 4 1 CR/LF
A C 8 4 1 Index
B A 8 4 1 Tab
8 4 2 Upper Case
A C 8 4 2 EOB ®
B CcC 8 4 2 Back Space
B A 8 4 2 Lower Case
C 8 4 2 1 EOT ©
A 8 4 2 1 Prefix
B 8 4 2 1 Idle
B A C 8 4 2 1
C Space




