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PREFACE 

This inanual contains information that will assist 
non-IBM engineers who plan to attach the IBM 2740/ 
2741 Communications Terminal to their equipment. 
It iilc1udes a general description of machine func
tions and information about the machine interface not 
readily available in other publications. 

First Edition 

Significant changes or additions to the contents of this publication 
will be reported in subsequent revisions or Technical Newsletters. 
The users of this manual are cautioned that contents are subject to 

change at any time and without prior notice by IBM. 

This manual has been prepared by the IBM Systems Developmellt Divilicm. ProdIac::t PubUCatiOlll, 
Dept. 860, P. O. Box 12215, Research Trlaqle Puk, NOl'th Cuoliaa 21109. AdcIN .. comme •• 
COIlceminl the manual to this addtea. 
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The IBM 2740 and 2741 Communications Terminals 
are operator-oriented data reading and communicat
ing machines. The terminals enable the operator to 
originate paper documents for local use, and to 
transmit data to or receive data from another term
inal in a rel.,ote office via communications facil ;ties. 

IBM 2740 COMMUNICATION TER l\UNAL 

This terminal combines the capabilities of the stand
ard mM Selectric @typewriter with the flexibility 
and speed of a printer-keyboard communication 
terminal. Thus, this' dual-purpose unit can alter
nately function as: 

• A document writing unit in a normal typing oper
ation. 

• A data sending and receiving unit o\-er communi
cation facilities, to another 2740 terminal (or 
terminals), or to a computer (using a multiplexer). 

The IBM 2740 Communications Terminal (Figure 1) 
is a typing terminal which can be operated by any 
typist with a minimum of additional training. The 
major advantages of the basic Selectric are retained, 
and added to these i~ the flexibility provided by the 
ability to communicate between remote locations. 
Selectric features of the 2740 include stroke storage, 
typamatic index key, interchangeable print elements, 
and the compact ribbon cartridge. 

The 2740 can be specified for anyone of three 
types of operation: point-to-point (between two term-

Figure 1. IBM 2740 Communication Terminal 

IBM 2740/2741 COMMUNICATION TERMINALS 

inals), dial-up (between two terminals over a switched 
network), or with a multiplexer (transmission control 
unit). The particular type of operation is specified 
when the terminal is ordered. 

The many applications of the 2740 include: 
• Intracompany Communication 
• Remote Inquiry and Reply with a Computer 
• Intercompany Correspondence 
• Executive Correspondence. 

Special features are available for the 2740 to adapt 
the terminal to a variety of applications. These in
clude: dial-up adapter, transmit control, checking, 
$tation control, automatic EOB, and IBM Line Adapt
er (limited distance, leased line, or shared line). -

IRM 2741 COMMUNICATION TERMINAL 

The IBM 2741 Communication Terminal (Figure 2) is 
a remote input-output terminal providing direct ac
cess to a computer (such as an IBM System/360) 
through a multiplexer (such as an IBM 2701 Data 
Adapter Unit, 2702 or 2703 Transmission Control 
Unit, or an IBM 2712 Remote Multiplexer connected 
to an IBM 2702 or 2703). Hereafter, these units will 
be referred to as multiplexers for ease of reading. 
The terminal is an IBl\J Selectric typewriter with the 
added electronic controls necessary to enable it to 
communicate with the computer. It is designed to 
operate as a remote conversational terminal, entirely 
dependent on specific computer programs. This 

Figure 2. IBM-2741 Communication Terminal 
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dependency makes computer control of all program 
procedures possible, thereby relieving the terminal 
operator of these details. Each 2741 is connected to 
a computer through a multiplexer by either a 
privately-owried or common-carrier-provided com
munications line. Only one 2741 is connected to a 
line, thus providing direct and immediate access to 
the computer. 

One computer can service many IBM 2741 Com
munication Terminals. The maximum number of 
terminals depends on either the communications 
facilities or the capacity and equipment of the com
puter. The optimum number of terminals is deter-
11lined by the specific application. 

IBl\I 2740/2741 KEYBOARD PRINTER 

A modified IBM Selectric I/O Keyboard Printer pro
vides the input-output function for the 2740 and 2741 
terminals. The Selectric I/O keyboard uses mechan
ical operation of the printer while transmitting and 
electrical operation of the printer while receiving 
data from the communications line. 

The IBM 2741 basic keyboard is physically ident
ical to that of the standard IBM Selectric typewriter. 
Functionally, one change has been made to the key
board. The Selectric typewriter index key is now 
labeled ATTN (attention). The indexing (line spac
ing) function is ini tiated only by the computer. 

The Selectric typewriter has the following fea
tures: 

• 10' or 12 characters-per-inch horizontal spacing. 
(10 pitch is standard. ) 

• 15 1/2-inch paper width capacity. 
• 13-inch~wide writing line with a standard platen. 
• Pin-feed platen available as a special feature. 
• 6 or 8 lines-per-inch vertical spacing. (6 lines 

is standard.) 

Figure 3 illustrates the standard IBM Selectric type
writer keyboard arrangement when the terminal is 
used for normal correspondence and text "type {)pera
tions. Additional keyboard arrangements and print 
elements are available to provide compatibility with 
the PTT /BCD (basic code for 27-10) and the PTT,' 
EBeD codes. These keyboard arrangements and 
codes are usually used in time sharing operations. 
The PTT/BCD and PTT/EBCD keyboardarrangL
ments are shown in Figures -1 and 5. The choice of 
keyboard must be made when the terminal is ordered. 
The PTT InCD and PTT /EBCD print elements are 
interchang-eable with each other but not with the 
standard Selectric typewriter print element. 

COl\IML':t\IC' ATIONS FACILITIES 

The commu r ~cations facilities used to connect 2740' s 
together and/or to a computer or to connect a 2741 to 
a remote computer, can be any of the following. 

In-Plant Wiring 

This can be either existing or newly installed com
munications lines. The lines may be either customer
O\vned or common-carrier-owned (and made available 
to the customer for his use). An IBM Line Adapter 
or common carrier data set is used at each terminal 
(Figure 6). 

Out-of-Plant Wiring 

These facilities are usually provided by a common
carrier. They may be either leased private-line or 
exchange (dial-up) facilities. See "Leased Private 
Lines" and "Dial-Up Service" for further information. 
Refer to Figure 7 . 

I~RlnD~1I ~ IGJD]rnOJlIlCJITJOJLJGJ ~~~~ 
CLR ~GGJ~GJ~80[JG8ITl EJURN 

EOQQGJGJGJGJGJGJGJOD 
ON 

SET CBJGJElGJQG][;][;]ODITlI--'-ISH-FTI I OFF 

I SPACE 8AR I 
Note: When this keyboard ond associated print elements are lpecified, the Ii .. code assignments of the graphic 

. characters change and are not compatible with the PTTC/BCD and PTTC/E8CD print elements and ossociated 
k.ybaclrdl. 

Figure 3. IBM 2741 Keyboard (Standard Selectric) 
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[MAilOCJ-IolrlCJ" f%lnrlQrrlrrlr=lr-+1 8ACK 

~ I L2..JW 4 l2JL!...JL2J 8 l!J~L..:..Jl...U SPACE 

ClR TAB GJGJ[JQQQGJDGJGJOJ D 
[;IJQ[JGJGJGJGJDGJQ[JITJD 

ON 

SET [};o[JQG]QQ[;]GJODCJI ISH1f1 I OFF 

I SPACE BAR I 
Figure -1. IBM 2740 Keyboard (PTTC/BCD) 

Figure J. IBl\l 2740 Keyboard (PTTC/EBCD) 

2740 

Doto Set 
or Line 
Adapter 

Data Set 
or Line 
Adopter 

Customer-owned or Leased 

Common-Carrier Private Line 

Figure (). Point-to-Point, Terminal-Terminal 

Leased Private Lines 

These raciIi ties are owned and maintained by a 
common carrier who agrees to furnish communica
tions service between specific points for the cus
tomer's use, exclusively. The common carrier may 
sWItch the service from one line to another at its 
discretion, and its facilities may consist of wire. 
radic. or any combination of these. Moreover, the 
path hetween terminals is not defined and can vary 
at an~ time. Terminal configurations can be point
to-pomt or multipoint (more than one terminal on a 
line). Refer to Figures 6, 7, 7 A, and 8. 

Dial-U p Service 

This is the term commonly used when referring to 
exchange services such as conventional exchange 

lelephone service. When operating o\'er dial-up ser
vice, the machine operator simply dials the telephone 
number of the remote terminal in the conventional 
tclephone manner to connect the two terminals. This 
arrangement can be point-to-point only. Befer to 
l'igure 'i. 

LINE ADAPTING EQUIPMENT 

Signals generated by 2740/2741 terminal logic are 
not acc(~ptable for transmission. They require adapt
ing by an appropriate data set or IBl\I Lint.' Adapter 
(modem). Depending upon the type III communications 
facilities used, the transmission si~nals may be ell: 
(at a different level from that of the 27,10/27 -11). phase 
modulated, or the modulation may be frequency shift 
keying. Several models of IBM Line Adapters, as 
well as the numerous types of common-carrier
provided data sets are available to fit the require- . 
lllents of a particular installation. 

The 27 ~1O/27 41 communiCations terminals are dc-
signed to conform to EIA Standard RS232B, the inter
face specification that desc])ibes the interface between 
data processing terminal equipment and data communi
cation eqUipment. 

Types of Data Sets 

The data sets appropriate with the various types of 
communications facilities are: 
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2741 

2741 

Data Set 
or 
Line Adapter 

Data Set 
or 
Li ne Adapter 

leased Common-Corrier 
Private line or Customer 
Owned Inplant line 

Dota Set 
or 
line Adopter 

Local 
Exchange 

Multiplexer 

leased Line or (Dial-Up) Common-:"Carrier Switched Line 

Figure 7. Point-to-Point, Terminal-Computer 

Data Set 
local 
Exchange 

Local 
Exchang~ 

Doto Set 

Figure 7A. Point-to-Point, Terminal-Computer, Common-Carrier Switched Network 

2740 2740 2740 2740 

Multiplexer 

Figure 8. Multipoint 
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Facilities 

1. Common-Carrier Switched 
Telephone Network 

2. Common-Carrier Switched 
150-baud TWX Network 

:1. Common-Carrier Leased 
Prh'ate-Line Telephone 
Service 

4. Common-Carrier Leased 
Private-Line Telegraph 
Service (Telephone Com
pany Type 1006, formerly 
called 150-baud Schedule 
:1A) 

5. Westert) Union Class D 
(1 SO -baud) channels 

6. Western Union Class E 
channels 

i. Equivalent Privately
Owned Cornmunications 
Facilities 

Types of IB1\,I Line Adapters 

Data Sets 

Western Electric 
Data Set l03A2, * 

Western Electric 
Data Set 103Al, * 

Western Electric 
Data Set 103F2, * 

A ppropriate Tele
phonE" Company 
termination 

Western Union Data 
Loop Transceiver 
1183-A* 

Use appropriate 
IB:i\I Line Adapt
er* 

Any data set or 
IBM Line Adapter 
that presents 

. proper interface 

IB:\I line adapters (modems) are used on customer
installed transmission lines t including complete 

*or equivalent 

CPU Mul tiplexer 

1 

Dota Set 

2741 

Figure 9. Terminal Connection (IBM 2741) 

communication networks, and on common-carrier 
lines. However, use on common-carrier lines is 
restricted by tariffs and regulations to leased lines 
only. Furthermore IBM line adapters ~nd common
carrier data sets cannot he.mixed in the same sys
tem. 

For a complete description of types and functiuns 
of IBM line adapters, refer to: Planning and Instal
lation of a Data Communications System Using IBM 
Line Adapters, l'·orm A24-3435-2 (or subsequent 
editions). 

EXTERNAL 2740 DATA FLOW 

Data now in an IBM 27-10 Communication Tenninal 
can be in either of two directions: 

1. From the 2740, to the data set (Line Adapter), 
and out over the line (se~d operation). 

2. From the communication line I through the data 
set, to the 2740 (receive operation). 

During a send operation, the 2740 Selectric type
writer at the sending terminal prints the information 
being sent out on the communications line. 

EXTERNAL 27-U DATA FLOW 

Data flow (Figure 9) in an IBM 2741 Communica~ion 
Terminal can be in either of two directions: 

1 

1. From the 2741 through the data set to the 
multiplexer and computer. 

2. Ft'om a computer through a ·multiplexer, 
through a data set to the 2741. 

-

Data Set i Data Set 

I 
2741 2741 
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During the send operation, data is printed by the 
Selectric typewriter at the same time that it is sent 
out O\~er the line to the computer. 

I!'TERNAL DATA FLOW 

• Transmit data flow' is from the I/O to the iB reg
ister, to the S register, and t hen to line. 

• Rel'ci\"e data now is from line to the S register, 
to the IB re~ister, to the 2B register, and then 
ttl tlw 1 {). 

• The 213 re~ister is not used for transmit opera
thms. 

• Control ch:.lr:wters are identified at the iB reg
ister. 

Data Flow through the 27 -10/27-11 is shown in Figure 
10. III transmit mode, a data character is gene-

line 

Space = ... 3 To ... 25V 

Mark = -3 To - 25V 

Converts 
Mark To ·12V 
Space ToOV 

Data 
Set or 
Mndem 

Seriol 
Data In 

Space _ +5 To +25V 

Mark - -5 To -25V 

Serial Data Out 

SReg 

Serdes 
Clock 

rated from the keyboard of the I/O and loaded into 
the IB register. From the IB register. the char
acter is transferred to the S register where, under 
control of the serdes (seriali1.er-d,cseriali7.{·r) clock, 
the parallel character is serializedo ... t to the eom
munications line. The serialized character goes 
through the data set adapter within the terminal and 
then to either a common carrier data set ()r to a 
built-in IBM Line Adapter to line. 

In receive mode, a charaeter is reccived serially 
from the line by the data set or Line Adapter. The 
character passes through the data set adapte)' and 
is serially loaded into the S register under cont red 

of the Scrdes Clock. When the ehara('t('l' has been 
completely reeei\"ed in the S register, the ('onln,} 

clock causes thC' character to he gated 1() tilt' iB 
register and then to th.- 2B register. While in the 
IE rev;istc.r, the character is ched~cd to seC' if it is 

18 Reg 

Control 
Clock 

28 Reg 

I/O 
Decode 
& Mag 

~--....-t Drivers ~ __ ....... 

LO 
Printer 

Start 

----r:. ' - T -, - T - .- ., - "! 1 r-
Stop Lf ll:..2 ~ 4.. : ~ 1. ~ L ~ l.iJ 

f-- DaI• 8;I, --1 
-Serial Data Flow-"" 

Fih'1lre 10. IB:'.I 2740/2741 Data Flow 
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a (..'onlrol character. If it is, the character is not 
t ransi'l'rred to the 2ll re~ister, hut instead performs 
the ncccssan° control operation that is required by 
th(' charal'tt'~'. Once the character reaches the 2D 
r('~ist('r, it is ched~edto determ inc if it is a print 
or function character. If a print character, the 
character is gated to the print dccode circuit and 
then to the I/O to be printed. If the character is a 
function character, the charactcr is sent to the func
tion decod(' circuit and from there to the I/O to per
form the function. The 2B register is used only on 
r('L'cin' operations. 

In summary then, the recehoed scrial character 
is deserialized by the S register under control of the 
Serdes Clnck. Tlwn, under control of the control 
clock, the l'haraetl'l' is transferred from the IB reg
ister to the 2B register and then on to the I/O printer. 
In transmit mode, the parallel character is loaded 
directly into the 1ll rr'!';stt.', transferred to the S 
register, 'serialized, and sent out on the line. 

CODES 

• Data is represented in the standard 2740 by PTTC/ 
ncn or PTTC/E13(,D code. 

• The standard 2741 uses correspOl. ,encc (Standarti 
Selectric typewriter prillt element) code. 

• The check-hit mairLains odd parity for checking. 

The standard 2,,10 uses hinary coded c\e,'imal (BCD) 
code consisting of six information bits and a check 
bit arrang-ed: ll, A, S, I, 2, t, C. The six infor
mation bits identify all alphanumcric characters for 
the I/O Selectric as \\'ell as all <..'lll1tro1 codes ne: rled 
for semiautomatic opel':.ltion while communi<.:ation is 
in process. The chcck bit maintains odd parity. A 
\Oalid character must contain an odd number of bits 
and the code for an eyen-bit chaloactCl" will contain a 
check hit. 

A 27 -lO character is generated by the I/o trans
mitting contacts and · :anslated to BCD in a diode 
matrix before lea\'in~ the I/O. BCD from the line is 
used throughout the 2740. Figure 11 shows the BCD 
code chart. The standard 27 41 uses corr(>spondence 

code (Figure 12). Characters are transmitted and re
ceived by the 2741 in the same bit order as for BCD 
code but the bit configuration for the same character 
may be different. For example, the letter A in BCn 
code is B, A, J; in correspondence code an A is B, 
4, 2, I, plus the check ),:t. Which of the two codes is 
used in a terminal is lp:~l'mini,rf hy mechanical 
changes within the I/(). No CirC(llt changes are re
quired. Either the 2740 or th" 2741 can be supplied 
with any of the three cou\:!;·.: ,,:lJ., espondence, BCD, 
or extended BCD (Fi.:~Jrc • ). I' 'wever, all inter
connected terminals i :1 ),stCD' hOllrl usp the same 

, code. 

Character Format 

• Start of a character identified hy a start (ST) hi t. 
• Eml ora character identified by a stop (SP) hit. 
• Start hi L is always a O-hit (no-bit). 
• Stop bi tis always a I-bit (bit). 

A nCD character consists of iJ~ven bits. In llrder to 
lise this character as the input or output of the term
inal, two bit positions are added. These arc the start 
bit (ST) and stop bit (SP); the S1' hit is always a O-bit 
and the SP bit is always a I-hit. Thc start hit cnahles 
t he terminal to recoj.,rnize the start of a new character. 
(The line is maintained in a markin~ condition between 
characters.) The stop· hit separates the characters. 
Without a stop bit, the two BCD characters "('" and 
"A", for example, would run together as follows: 
ST B A ~ l ~ 1 C ST B A 8 4 2 1 C 
o 1 1 0 0 0 11 0 

Because the arrival of a start bit is not easily iden
tified, a stop bit is added at the end of the character~ 

The stop bit allows the interval between characters 
to reset the terminal in preparation for the next 
character. 

Control Codes, 2740/27 -u 

The cont rol codes along with the shorthand repre
sentation of the codes are shown in Fig1.lres 11. 12, 
anJ 13. When the terminals are in control mode, 
the codes do not print. ® and © are not printable 
in any mode. When the terminals are in recei\'e or 
transmit mode, other codes will print. Thus, for 
the most part, the machine mode determines the in
terpretation of the control c(ldes. 

POWEH HEQUmEMENTS 

The power circuit should be a separate three-wire, 
single-phase branch circuit from the power distri
bution panel. The green wire should be connected to 
ground, not to current neutral. 

Voltage 11j or 208/230 ± 101 ~ at 15 amperes 
Frequency GO ± 1/2 Hz* 
Phase 1 
KVA o. F) 

*Other voltages and GO Hz are available for World 
Trade Corporation terminals. See "Power 
Supply. " 
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r-l0\\'lR CASE UPPER (ASE 
CHARACTER SET Bit Value 

CHARACTE~ 

~L\ 1 H Ihp. S IA 1cJ81 4 I '2 I J SId. A 1 H Tt:E.:. 
B" 8 - 7. J 

--i __ ~ Be . 8 - "2 J I 

- ···t--j--·· ~~ ___ ~ __ -=~ __ ~ ... _._~ __ ._---L-~ r-;--I. , 87.1 "itt " 

.:: l' I" I .'2 A ¢ A I 4 
& I- I B A C . < 

- B - \ -
A C I ., 

I I > -
2 2 0 Jl ; 

J C 7. J . 
4 4 : 1> < ...... _---: 

C 4 I ~ I f : .) " ') 

6 C 4 7. ~ ....--
~ 4 2 I " & 

f---
8 8 
~ C 8 J ( [ 

0 C 8 2 . ) J 
.:J t3 A I . .4.. 
b B A 2 8 
..: B A C 2 I C 
d 8 A 4 0 
e B A C 4 I E 
i B A C 4 2 F 

~. __ .9- I 8 A 4 2 I G 
, h B A 8 H 
~ 

8 C 8 I i A I 
J 8 C I J 
k B C 7. K 
J 8 2 I l 
m 8 C 4 M 
'1 B 4 , N 
0 8 4 2 0 
p B C 4 2 ~ P ---q B C e Q 
I B 8 1 R 
s A C 2 S 
t A 2 1 T 

A C 4 U 
v A 4 1 V 
w A 4 2 W 

" A C 4 2 , 
X 

y A ( 8 y 
z A a I Z 

THE CODES BELOW ARE NOT PRINTABLE 

FUNCTION (ODES MEANING 

PN C 8 4 Punch On 
BY A - 8 4 8voau 
RES B § 4 Restore 
PF B A C 8 4 Punch Off 
RS 8 4 .~ Reader Stoo 
IF A C 8 4 I line Feed 
Nl B C 8 4 , New line (C.orrier Returr. ond Lin~ Feed; 
HT B A - 8 4 I Horizontal Tob ---
;.iC 8 4 2 Upper Case 
fOS A C 8 4 2 End of Biock 

BS R C 8 ·4 2 R ...... L .......... 

LC B A 8 4 2 lower CQse 
EOT ( 8 4 2 , End of Transmissi~n 
pRE A 8 4 2 I Prefix 
Il B 8 4 2· I Idle 
DEl B A ( 8 4 2 J Del.te 

Space ( Space 

8-2-1 Cad_ is EOA or @ (end of address) when terminal is in control stote. 

Figure 11. Line Code Chart (PTTC/BCD) 

12 



BIT VALUE 

LowER CASE B j A j C J B 1 4 I 2 l J UPPER CASE 

B C 2 
B A ( 4 1 : 

, B A 4 2 1 
13 C 4 .. 

! u 0 

B A 2 • 
- 8 A 8 2 I -

8 A 8 ? 
,/) 1· :1:/( 

2 2 ',I 

1 C. 2 1 :: 

4 8 2 
5 4 0-0 

6 C 4 2 ¢ 

7 C 4 1 &. 
8 A 2 1 
9 8 2 1 ( 

0 C 8 1 ) 
a 8 C 4 2 1 A 
b A C a ') J 8 
c A C 4 , 1 C 
d A 4 1 0 
e A C 4 E 
( 8 A C 2 1 F 

...s. B A 1 G 
h A 8 1 H 
i B 4 2 J 
j B A C J 
k A 4 ') K 
i A C 8 L 
m B C 1 M 
n A C 2 N 

" 6 ( S _Q 
p B A 4 P 

~ 8 A C 4 2 Q 
r B 4 1 R 
s 8 8 1 S 
t A .T 
u A 2 J U 
\I 8 2 1 V 
w B C Ji 2 ] W 
~ A C , X 

1 B A C 8 1 Y 
~ -.L_ a ') z 

THE CODES BElOW ARE NOT PRINTABLE 

FUNCTION CODES MEANING 

PN C 8 4 Punch On 
BY A 8 4 Bypass 
RES B 8 4 Restore 
PF B A C 8 4 Punch_Off 
RS 8 4 1 Reader Stop 
LF .A C 8 4 J Line Feed 
NL d C 8 4 t New line (Can ier Return ond line F-eed) 

... HT B A 8 4 1 HOI izontal Tab 
UC 8 4 2 lJQQ.e I Ca se 
EOB A C a 4 2 End of Block 
BS 8 C 8 4 2 BocksDo~ 
LC 8 A 8 4 2. L.ow.e' Case 
EOT C 8 4 2 J End of Transmission 
PRE A 8 4 2 1 Prefix 
IL 8 8 4 2 1 Idle 

Del 8 A C 8 4 2 1 Delete 
Space C Space 

8-2-1 Code is EOA or@<end of address} when terminal is in control state. 

Figure 12. Line Code Chart (Standard Selectric Typewriter Print Element) 

13 



Bit V~luf' 

I I I c I 8 I 4 I '2 I I UPPER CASE ~~~: LASl 8 A 

I 

j 
8 A 8 '2 I --, o___--______ 

e C 8 ! I ! ~ "_ 0-~ 

I A C 
--8---- 2 1 I 

----! R 2 1 .. 
----~---

I 
~ (l. I A -----

6-
I B A ( + 

- i 8 -... -_. - ----
A C --- -- -- -- ---- I ? 

~ j 

i 1 I 1 
) < --- < , 

I C 7 I --'---- j 

4 J 

.) C 4 1 00 

6 i C 4 L 
4 2 1 

.-
> ----_. 

f- I 8 . 
-------- '. C 8 1 J -

C 
i 

C A .,---- ) ! B A 1 A (l 

b I B A 2 8 
.: B A ( 2 1 ( 

C1 B A 4 D ------- I B A <: 4 1 E t" -
i B A C 4 2 F 

___ -L- 9 A 4 2 1 G 

" B A 8 H 
B A ( l! 1 I 

B C , J 
k B ( 2 K 
I B 2 , L --- I B C 4 M m 

~ 
B 4 1 N " i 

0 B 4 2 U 
; P I B ( 4 2 1 P 
I 

<i .1 B ( 8 Q 
I J B 8 1 R 
s : A. ( 2 S 

i t A 2 , T 

" A C 4 U 
1 A 4 1 V ..----
1 A 4 2 W w . A ( 4 2 1 X 

! y l A C 8 y 
z I A 8 1 Z 

I THE (ODES BElOW ARE NOT PRINTA8LE 

I 

i FUNCTION (ODES MEANING 

I PN ( 8 4 Punch On 

~---- By A 8 4 8}'p(Jss 

R[ S B 8 4 . Restore 
PF B A ( 8 4 Punch Off 
RS 8 4 I Reader Stop 
U A C 8 4 1 line Feed 
Nl B ( 8 4 I New line ~(arrier Return <Jnd line Feed) 
HT B A 8 4 I Horizontal Tab 

I uc 8 4 2 Upper Case 
EOB A ( 8 4 2 End of Block 
BS B ( 8 4 2 Backspace 
lC B A 8 4 2 Lower Case 
EOT ( 8 4 2 I End of Transmission 
PRE A 8 4 2 I Prefix 
IL B 8 4 2 I Idle 
DEl B A ( 8 4 2 I Delete J 
SPACt 

( Space J 
8-2-1 (ode is EOA or@ (end of address) when terminal is in control stale. 

Figure 13. Line Code Chart (PTTC/EBCD) 
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Cable to 
Oato Set I 

or CoblE' to 
IBM Line 
Adapter 8~ 

Figure 14. Physical Considerations 

Connector Attached to Coble from IBM line Adopter 
Specia I Features 

o 
Connections: 

j 

I 
I I 

.

1 ~ Black 

~ -1" 
8 

1 13 

0000000000000 

Two-wire IBM line Adapters use pins GN and R. 

o 

PHYSICAL CONSIDERATIONS 

Refer to Figure 14 for physical considerations. 
Dimensions are: 

Width 
Depth 
Height (Overall) 
Height (Desk Top) 
Weight 

28 3/4" 
25 1/4" 
36 1/2" 
29" 
194 pounds maximum 

Service clearances are: 30"-front, 42" -rear. 
18" -sides. 

ENVIRONMENTAL REQUmEMENTS 

Heat dissipation 
Temperature 

400 BTU/Hr 
50°-110°F (operating 

or non-operating) 

Four-wire .IB.M line A~pters (leased line or shared line) use pins GN and R 
for transmitting, ond pins OK and Y for receiving. 
Four-wire IBM line Adapten (limited distance type 1 two- and four-wire 
modems) use pins GN and R for receiving, and pins 8t( and Y for 
transmi tti ng • 

Figure 15. Cable Connectors 
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Temperature (shipping) , 
Relative Humidity 

-400 to +150°F 
10-80~ (operating or 

non -opera ti n~) 
Wet Bulb Temperature 85°F Max. (operating 

or non-operating) 

I:G!\I 27-10'27-11 DATA SET CABLE INTERFACE 

The types of data set equipment include: 

• Western Electric Data Set 103Al 
• \\'estern Electric Data Set 103A2 
• Western Electric Data Set 103F2 
• Western Cnion Data Loop Transcei\'er 1183-A 
• IBl\I Lll1e Adapters 
• Telephone Company Type 1006 Private Line 

Senice (Fornierly 150 Baud Schedule 3:\ 
Sen-ice) Terminals 

The IB:\I 27 -10· and 27·n Communication Terminals 
are compatible WIth the equipment listed abm-e. 

The IB:\I Lme Adapter is :l modulator-demodulator 
(modem) that sen-es the fW1ction of common carrier 
modem equipment. The I l11eadapter is ne\'er USed 
to dri\"e or recei\-e \nth other types of data sets. 

The tf' minal-to-data-sel cahle supplied by IBM is 
terminated with a CaIUlon DB-UHiO-1--1a2 plu~ (23-pin 
male, IB \1 P \ -; (i329-1). See Figure 15 for connector 
pin loca1l .ns, and Figure 1 G for the pin \-oltages. 

The p1l1 numbers and functions are: 

• Pin number 1 Frame ground (A A) . Kot contained 
in the 27-10/2741 cable. 

• Pin number 2_ transmitted Data (BA). The BA 
line is the (lutguing data line used for transferring 
data. senal by bit, from the 27 -10 or 27-H to the 
data set. The line is held by the 27-10/27 -11 at the 
mark le\'el (-EI'-\) between characters. It is 
changed to the space le\'el (---EIA) to start a char
acter and for data space bits. 

• Pin number 3. Hcceivcd Data (liB). The BB line 
is the incoming-data line; it is used to transfer 
serial-by-bit data received from the communica
tions hoe to the 27 -10 /27 -11 Te~minal. The line is 
held by the data set or the line condition from the 
remote terminal to the mark level ( .. EIA) between 
characters. It is changed to the space level (+EIA) 
to start a character and for data space bits. 

• Pin number i, Request to Send (CA). The CA line 
is used' for controlling the data set carrier. The 
line IS used primarily by half-duplex data sets to 
control transmit mode. The line is returned to 
the -EIA level to receivc. For f\dl-duple~ d~ta 
sets, the linc remains at the -t EIA level during 
the recel \-C operation. 

• Pin number :), Clear to Send (CB). The CB line 
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DATA SET 2740/2741 
SIGNAL NAME CONN. GATE 81M4 DIRECTION 

PIN LOCATION OF SIGNAL 

.608 Signal Ground 7 009 

8.60 T ransmi tted 2 813 
Data 

88 Received Ooto 3 812 

CA Request to Send 4 Bl0 

C8 Clear to Send 5 807 

CC Data Set Ready 6 013 

CD Data Term. Rdy 20 B08 

CF Data Carrier 8 
Detector 

809 

CX Local Mode 12 012 ~ 

Cy Ori ginote Mode 11 010 

Receivers EIA - Electronic Industry Standard, +3 vdc to +25 vdc, 
-3 vdc to -25 vdc. 

Drivers EIA - Electronic Industry Standard, +5 vdc to +25 "dc, 
-5 vdc to -25 vdc 

Figure Ui. Data Set Interface 

from the data set indicates a data-set ready-for
t ransmit condition. 

• Pin numbcr G, Data-Set Ready (CC). The CC line 
fron) the data set indicates that thc data set has 
power and is in data mode. 

• Pin number 7, Signal Ground (AB). The AB line. 
is lIsed as the signal reference between the 27 -W ' 
27-Hand the data Set. 

• Pin number t>, Data Carrier Detector (CF). The 
CF line indicates that thp caerier from the n'll1nt(' 

data set is on the line. 
• Pin number 11, Originate (C\l. Th~ l'Y IllH' frlllH 

the 27-10 /~7H at -tElA lcvel places the Western 
Electric Data Set l03F in originate mode. -EIA 
on this line places the 10:~F in answer 1110<lP. 

• Pin number 12, Local :\lode (CX). The ex liIw 
applies a -EIA (or open) level to the data sct from 
the 27 40/2,·n. 

• Pin number 20, Data Term Rdy (CD). The CD 
line at +EIA level indicates that the 27 -10/27 -n is 
ready for operation and controls the establishment 
and disconnection of channels onswitc hed net
works. 

. The 2740/2741 requires interfaces desih'11cd to 
match the operating procedure of the terminal toa 
particular data set. Not aU of the above interchange 



signals are used in any particular data set, nor does 
the 2740/2741 control or detect all possible inter
change lines from any particular data set. 

POWER SUPPLY 

Input Electrical Requirements 

Voltages: 115, 208, or 230 v ac ::t: lOS;: (60 Hz 

Voltages: .. 

Phase: 
KVA: 
Service: 

± 0.5 Hz) 
112.5, 123.5, 195,220, 235vac::t:l0'l 

(50 Hz :I: O. 5 Hz) 
Single 
0.15 
15 amperes 

208 & 230 v aCt 60 Hz: F I, 1.:> amp slow blu\\ 
IBM 117 ()668 

112.;) & 

12:L:> v ac, :;0 liz: F I, 4.0 amp slow blo\\ 
IBM 1143492 

19:) t 220, & 
2:3'-) \' ac, ;:)0 lIz: F 1, 2.0 amp slow blow 

IBM -615G83 

Output Fuses 

+4~ v dc supply: F 2, 2.0 ampere, IBM 3344 
+12 v dc supply: F 3, 4.0 ampere, IBM 111257 
-12 v dc supply: F 4, 0.5 ampere, IBM 3577 

CABLES SUPPLIED WITH 2740/2741 

Input Fuses 

115 vac, 60 Hz: F 1, 2.5 amp slow blow IBM 
361755 

All cables need for the IBM 2740/27·11 Communica
tion Terminals are supplied with the terminals. The 
cables are tabulated in Figure 17 and- shoM} in 
Figure 18. 

CONNECTING KEY FUNCTION DIA. LNG. PIN CONNECTOR PINs 

UNITS IN. FT. VENDOR IBM 

2740 Power 1 Power 7/16 8 734513 Note 1 
--

2741 Power 1 Power 7/16 8 734513 Note 1 
~ 

2740 to Data Set 2 Signal 7/16 8 1176745 Note 2 765294 

2741 to Doto Set 2 Signal 7/16 8 1176745 Note 2 765294 

2740/2741 to Une 3 Signal 5/16 8 1186278 & Nate 3 341200 
1186279 

2740/2741 to line 3 Signal 5/16 8 1176471 Nate 3 341200 

2740/2741 to Line 3 Signal 5/16 8 1176648 Note 3 341200 

2740/2741 to Une 3 Signal 5/16 8 1176647 Note 3 341200 

Note 1: Plug Types are all Hubbell or Pass and Seymour. Receptacle supplied by customer. 
5267 for 115 volts, non-locking; use receptacle 5262 
4720 for 115 volts, locking; use receptacle 4700 
5666 for 208/230 ,:,olts, non-locking (Hubbell only); use receptacle 5662 
4no for 208/230 volts, lacking; use receptacle 4750 

NOTES 

Power cord 

Power cord 

Plugs into Data Set 

Plugs into Data Set 

For IBM Shared Une 
Adapter, 2 or 4 wire 

For IBM limi led Distance 
Ulle Adopter, Type 1 

For IBM limited Distance 
line Adapter, Type 2 

For IBM leased Une 
Adopter (2 or .. wire) 

Nate 2: Use Cannol\ connector DB-19604-432 to match connector on common carrier data s~t. 

Note 3: Westem Electric 283 8 plug or equivalent IUpplied by IBM. Customer supplies matching 
socket--Westem Electric 4<M1 for surface mount or 493A for flush mounti"9' 

Figure 17. mM 2740/2741 Cables Supplied by IBM 
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Power 
Cord 

2 

\ IBM World Trade) 
2740 2741 

Commof'l Carrier 
Data Set Coble 

IBM Modems 3976 
Models land 2 
cable. 

Figure 1,"), IB~I 27·1O/27·n Cables 

IB:\1 27 -tu CO};FIGCRATIONS 

An IB~l 2i -10 Communication Terminal can be in
stalled to communicate with other 27 -10's or a com
puter, The terminal configuration can be either 
point-to-point or multipoint. 

18 

1. Point-to-point: one 27 -10 is connected to only 
one other 2740 (Figure 19) , or only one 2740 
per communication line is connected to the 
multiplexer of a remote computer. 

2. Multipoint: more than two terminals are con
nected to the same communication line. Two 
multipoint configurations are used: 
a. Contention type: has several 2740iS con

nected to the same line (Figure 20). The 
first operator to press the bid key obtains 
control of the line and his terminal becomr r 

a transmitter. The others are receivers 
until the operator at the transmit terminal 
presses the EOT (end of transmission) key. 

b. Multiplexer Type: has several 2740's con
nected to the same line which is also con~ 
nected to the multiplexer of a computer 
(Figure 21). The multiplexer selects tile 
terminal to become the transmitter (because 
only one can transmit at a time). All or se
lected terminals can receive data from the 
multiplexer~ 

Customer 
Supplied 

c::::ij~- IBM Supplied 

Power 
Cord 

3 
118M Line 

~ ~d~p~e~ __ 

Adapter 
Cables 

(IBM Domestic) 
2740·2741 

2740 or 
Multip1exer 

Dota Set 
or line 
Adopter 

Figure 19. Point-to-Point 

Dato Set Dota Set 
or line or line 
Adopter Adopter 

?74() 2740 
I 

Doto Set 
or 'line 
Adopter 

Figure 20. Multipoint-Contention Type 

2740 

Data Set 
or line 
Adopter 

2740 

The terminal can transmit to a computer, such as 
the IBM System/3GO, by means of a 2701 Data 
Adapter Unit,a 2702 or 2703 rransmission Con
trol. or a 2712 Remote Multiplexer. 



Multiplexer 

Data Set Data Set DataSet 
or line or line or Line 
Adopter Adapter Adapter 

2740 2740 2740 

Figure 21. l\lultipoint-Multiplexer Type 

IBM 2741 CONFIGURATIONS 

The IBM 2741 Communication Terminal can only be 
connected point-to-point to the multiplexer of a re
mote computer. See Figure 22. . The terminal can 
transmit to a computer, such as the IBM System/ 
360, by means of a 2701 Data Adapter Unit, a 2702 or 
2703 Transmission Control, or a 2712 Remote Multi
plexer. 

2740 TIMING CONSIDERATIONS 

The following timings are based on a wide variety of 
system configurations and applications. These tim
ings will vary for specific applications. 

Timeout Conditions 

The IBM 2740 Communications Terminal will time
out when any of the following conditions exist: 

• No Data has been transmitted over the line for an 
interval of 1'; seconds by a terminal in transmit 
mode (with the Station Control feature installed). 
The terminal will return to a standby mode "and 
no code will be tr8.ll8mi tted. 

• No data has been transmitted over the line for an 
interval of 15 seconds by a terminal in transmit· 
mode (with the Transmit Control feature installed). 
If the transmit control switch is set to the MTC 
poSition, the terminal reverts to standby status 

Data Set 
or line 
Adopter 

CPU Multiplexer 

Channel 
Data Set 
or Une 
Adapter 

Figure 22. IBM 2741 Point-to-Point 

and no EOT @ code is transmitted. If the trans
mit control switch is set to the OFF position, an 
EOT @ code is transmitted and the terminal re
verts to a standby status • 

• If the Dial-Up feature is used and the line connec
tion is lost, the terminal returns to standby status. 
If the Dial-Up feature is used and the terminal has 
the Transmit Control feature installeci. loss of the 
line connection for a period· of 15 seconds causes 
the terminal to disconnect from the line and no 
code is transmitted. 

Delay Conditions 

When power is first turned on, the terminal requires 
a delay of one second in order to reset the various 
circuits to home positions. If Limited-Distance Type 
2, Leased Line or Shared Line, Line Adapters are 
used by the terminal, an additional delay of six sec -
onds is required. If the Station Control feature is 
installed, an additional delay of 15 seconds is re
quired. This delay follows the six-second delay, if 
both features are installed (Line Ada pter and Station 
Control). 

Following the delay(s), the terminal is switched to 
a standby status with only the control circuits active. 
The keyboard is locked and the typewriter motor is 
not running. When the terminal switches to a trans
mit status, a delay of one second allows the type
writer motor to attain full speed. 

Typewriter Delay Conditions 

The following formula is used to calculate the elapsed 
time in milliseconds when the typewriter is perform
ing a carrier return and line feed operation (CR/LF), 
or a tabulate" (tab) operation: 

(1. 5 + T) x67. 5 ;;;; elapsed time in milliseconds . 
T = number of inches of carrier travel. 

The number of idle codes required for each mechani
cal operation is as follows, where N is the number of 
codes required and T is the number of inches of 

Data Set 
or line 2741 
Adopter 

Data Set 
or line 2741 
Adapter 
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carrier tra\·el. Round off the result to the next 
higher. whole number. 

Carrier Return: N = T + 1. 5 
Tab: N=T·1.G 
Index: N = 1 

. The keyboard speed varies according to the operator 
tor's typing ability, with the maximum speed not to 
exceed 1-1.8 cps (characters per second). See . 
"Terminal Transmission and Control Speed" below. 

Data-Handlin~ Capability 

To compute the data-handling capability \)f the 27·to 
terminal, the follo~\"ing basie timings ~ust be con
sidered. They represent terminal timings only and 
do not include timings for operations in the computer 
and the transmission control unit. 

Terminal Transmission and Control Speed 

The speed of the 2740 terminal is 133.2 to 135.6 bits 
per second. Each character consists of a start bit 
six data bits, a check bit, and a stop bit. Because' 
each character contains nine bits, the character 
time is 66. -l to 67. 6 milliseconds per character, the 
bit time is 7.37-7.51 ms, and the speed of the termi
nal is 14.8 to 15.1 characters per second. IBM usu
ally states the most conservative speed in this range, 
namely 14.8 characters per second; the character 
time as 67.5 milliseconds per character; the bit rate 
(nine bits per character) as 133.2 bits per second; 
the bit time as 7.51 ms. 

Addressing Time 

The time required to address a terminal (2185 ms) 
is calculated as follows: 

(6 x 67.5) + 1780 = 2185 ms 
(6 x 67.5) :; 6 character times (© , ® , address, 

space, response, and @ ). 
1780 = Delay before transmission of response, in

cludes data set turn-around time and time 
required for the typewriter motor to reach 
full speed. It does not include any delays 
at the multiplexer, such as between re
sponse and @ . 

Polling Time (Negative Answ~rback) 

T~e time required for a polling operation witn a neg
atIve answerback (600 rns) is calculated as ,:follows: 

20 

(4 x 67.5) +' 330* = 600 ms . '. 

• 

(4 x 67.5) = 4 character times (© , ad
dress, sJl8:ce, and ® response). 

3:JO* .. Delay before transmission of re
sponse. 

Polling Time (Positive Answerback) 

The time requi red for a polling operation with posi
tive answerback (fiOO ms) is calculated as follows: 

(4 x 67.3) .+ :~:W* = 600 ms 
(..t x li7. :» - 4 character times (@' addr<!ss. 

space, and @ response). 

Checking Time (Reeei\'e Terminal, Positive Answer
back) 

The time required for checking at the receiving 
terminal with a positive answerback (;):~:~ rns) is 
calculated as follows: 

(3 x 67. 5) + a~w* ;= 533 ms 
(3 x 67. ;) =: 3 character times (® ,LR C, 

and (X) response). 
330* :0: Delay before sending response. 

Checking Time (Receive Terminal, Negative Answer
back) 

The time for checking at the receiving terminal with 
a negative answerback is calculated as follows: 

(3 x 67.5) + 135 + 330* + (N x 67.5) = 668 -!- (N x 
67.5) ms 

(3 x 67.5) = 3 character times (®, LRC, 
and N response). 

135 ;= Time required for the terminal to 
print the negative indication. 

330* = Delay before transmitting response. 
(N x 67. 5) = Time required for the type

writer to perform the CR/LF 
function. 

N = The number of inches the carrier must 
return if the @signal was initiated by 
pressing the return key (auto EOB). 
Any fraction of an inch is considered a 
whole inch. 

Checking Time (Transmit Terminal, Positive Answer
back) 

The time required at the transmitting terminal awai t
ing a positive answerback from the receiving termi
nal (203 ms) is calculat.ed as follows: 

(3 x 67. 5) = 203 nis 

*This. figure may vary depending upon the type of data 
set used and how it is connected . 



(3 x 67.5) = 3 character times <@. LRC. 
and ® response). 

Note: 203 ms does not include the time the 
receiving terminal requires the re
spond with the ® signal after re
ceiving the LRC •. 

Checking Time (Transmit Terminal. Negative 
Answerback) 

The time required at the transmitting terminal await ... 
ing a negative answerback from the receiving termi
nal (338 ms) is calculated as follows: 

(3 x 67.5) + 135 = 338 ms 
(3 x 67.5) = 3 character times (®. LRC. 

and @ response). 
135 = Delay included in printing the negative 

response before switching to the trans
mit lock mode. 

Note: 338 ms does not include the time the 
receiving terminal requires to re
spond with the ® signal after receiv
ing the LRC. 

IBM 2741 TIMING CONSIDER A TIONS 

The following timings are based on a wide variety of 
system configurations and applications. These tim
ings will vary for specific applications. 

Timeout Conditions 

The IBM 2741 Communication Terminal has no inter
nal timeout considerations. 

Delay Conditions 

When power is initially turned on, the terminal re
quires a delay of 0.53 to 3.09 seconds to reset the 
various circuits to home pOSition. If Limited
Distance Type 2 Leased or Shared Line Line Adapters 
are used by the terminal, an additional delay of 4 to 
10 seconds is required. Following the delays, the 
terminal goes to Transmit mode and transmits a@. 

Typewriter Delay Conditions 

The following formula is used to calculate the elapsed 
time (in milliseconds) when the typewriter is perform
ing a carrier return and line feed operation (CR/LF), 
or a tabulate (tab) operation. 

(1. 5 + T) x 67.5 == Elapsed time in milliseconds 
... T = The number of inches of carrier travel. 
67. 5 = The number of milliseconds required for one 
character. 
To determine the number of fill characters required 
for a specific situation: 

• Compute the elapsed time in milliseconds using 
the preceding formula. 

• Divide by 67. 5. 
• Round off the result to the next higher whole num

ber. 

The keyboard speed will vary according to the opera
tor's typing ability, with the maximum speed not to 
exceed 14.8 cps (characters per second). 

Data Handling Capability 

In order to compute the data handling capability of 
the 2741 terminal, the following basic timings must 
be considered. The timings used are based on a 
wide variety of system configurations and applica
tions. 

System Speed 

The speed of the 2741 terminal is 133.2 to 135.6 bits 
per second. Each character consists of a start bit, 
six data bits, a check bit, and a stop bit. Because 
each character contains nine bits, the speed of the 
terminal is 14. 8 to 15. 1 characters per second. 
IBM usually states the most conservative speed in 
this range, namely 14.8 characters per second; the 
character time is stated as 67.5 milliseconds; the 
hit rate (nine bits per character) as 133.2 bits per 
second; the bit time as 7.51 ms. 

Turnaround Time 

After receiving a © from the computer, the time 
before the 2741 starts the transmission of a ® is 
6G ms. (This figure may vary, depending on the 
data set used and the method of connection. ) 

Interrupt 

When the 2741 is in receive mode, operating on full 
duplex, and the operator presses the attention key, 
the 2741 terminal interrupts a computer message by 
transmitting a 200 ms space pulse to the computer 
(activating the IBA transmit data' line for 200 rns). 
The computer recognizes the 200 ms pulse as an in
terrupt and sends a © to Hie terminal which shifts 
to transmit text-mode and sends a @ to the computer. 
The operator can then send new instructions to the 
computer. 
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SERIA LIZE -DESERIALIZE 

Characters are sent over the communications lines 
serial-by-bit; while, within the 2740/2741, charac
ters are transferred parallel.-by-hit. The serializer
deserializer (serdes) changes the character from one 
form to the other. 

Character Synchronization 

The 2740/2741 Communication Termina1s use start; 
stop synchronization to identify bits on the line. The 
line has t\\'o conditions: bit and no-bit. Before and 
between characters, the line is in a bit condition. 
A character is started by a transition from the bit to 
the no-bit condition. From this transition to the first 
bit time is the start bit (Figure 23). Following the 
start-bit are the seven bit-times for the character in 
this sequence: B-A-8-4-2-1-C. After the C-bit 
time, the line is returned to the bit condition. From 
the end of the G-bit to the next start-bit is the stop 
bit. The receiving unit uses the start transition to 
start a clock to sample the condition of the line in 
the middle of each bit-time. The clock is stopped 
when the character is completely entered in-the ser- . 
des (serializer-deserializer) register, then restarted 
by the next start transition. 

Serializer-Deserializer Shift Register 

The serializer-deserializer uses a nine-trigger shift 
register (a trigger for each of the data bits ,check 
bit, start bit, and stop bit) to convert a character 
from serial-by-bit to parallel-by-bit (deserialize) 
and from parallel-by-bit to s3rial-by-bit (serialize). 

IBM 27-10 LINE CONTROL 

In terminal operations with a multiplexer or other 
terminals, a control discipline is required on the 
communication line. This discipline is called line 
control, and one of its functions is to prevent two or 
more stations from attempting to use the line simul
taneously (line contention). 

Line Control Signals 

The line control signals (EOA, EOT, EOB, Yes, No, 
SOA, and Inquiry) are· represented in a shorthand 
form @,©,@,. ®, ®, @, and ®, respec
tively). This form is used in programming, as well 
as in communications and line control discussions. 
Also, the terms response and answer are used in the 
following restricted manner. 
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Answer. The negative, positive, or no answer at 
all to a check (VRC or LRC) following an EOB. 

Start Transitianl 

.~ 
No-8lt 

line 

Serdes Clock 

Puises 

2 

Sample Time 

.... These timings do not include any distortion in I,he dolo set and 
transmission foci lily_ 

Figure 23. Character Synchronization 

Response. The negative, positive, or no response 
at all to addressing or polling. 

@ EOA (Pound sign character) 

This signal indicates: 
• The Bid key has been pressed and the transmis

sion of text data is to fellow. This pertains to 
point-to-point operation ~ the station control 
feature installed. 

• An end-of-address, with text data to follow. This 
is used in mUltiplexer operations ~ the station 
control feature installed. This signal starts the 
LRC counters at both the sending and receiving 
terl'ninals. The EOA signal is not included in the 
following LR C check. 

• Positive response to a poll from the multiplexer. 

©EOT 

This signal indicates: 
• An end-of-transmission, and resets the LRC 

counter..:; at both the sending and receivingtermi
nals. 

@EOB 

This Signal indicates tht' .end of a unit·-block of text. 
This is used when the checking feature is installed 
and is followed by the Ll~C character. This pl~O\'ides 
an LRC check comparison at the receiving terminal 
with the EOB character included in the check. 

® Positive Respons~~ Yes (Period char~ter) 
'\~~. 

When this is received, it'indicates: 
• A positive response to an address. 
• A positive answer to an EOB when the checking 

feature is installed. 



® :-;egative Response, No (Hyphen character) 

\\'hen this is received, it indicates: 
• A negative response to an address. 
• A negative response to a poll. 
• A negative answer to an EOB when the checking 

feature is installed. Either the hyphen or under
score character is printed as an indication of this 
condition (a different character is printed on IBl\J 
World Trade machines). 

® SOA (Comma character) 

This is used to ipdicate a start-of-address condition, 
and is used when the station control feature is in
stalled. 

@) Positive Answer, Inquiry (Pound sign character) 

This signal is used in a multiplexer operation as a 
positive answer to an EOB from the terminal. (See 
Figures 31 and 36.) At this time, the terminal 
switches to a receive status. The character asso
ciated with this signal is not printed. 

Bid Key 

Terminal ® 

NON-SWITCHED 
LINE 

Terminal or 
Multiplexer 

Text 

EOT Key 

© 

® Text 

from Bid Key 
or Multiplexer 

Line Control without Special Features 

When a terminal is turned on, the terminal is in con
trol receive mode ready to receive and act on con
trol characters. The control characters used are 
the bid character @ and the end-of-transmission 
(EOT) character ©. The @ character places the 
transmitting terminal in transmit mode and the re
ceiving terminal in receive mode. The © character 
returns both terminals to control receive mode. 

To transmit a message, the operator presses the 
bid key on the terminal keyboard thus causing a @ 
to be transmitted and the terminal to enter transmit 
mode (Figures 24 and 25) . Receipt of the © at the 
other terminal(s) places the other terminal in receive 
mode. The mes.sage is typed and the EOT key is 
pressed at the transmitting terminal, causing a © 
to be received at the receiving terminal(s) and the 
transmitting terminal to enter control receive mode. 
The © places the receiving terminal(s) in control 
receive mode also. Either (any) terminal can bid 
for the line and start transmission. 

© 
from EOT Key 
or Multiplexer 

Bid Key 

@ 
EOT Key 

T ext © 

Figure 24. Point-to-Point Operation (No Special Features) 

Bid Key EOT Key 

Terminoi A @ Text © 

NON-
SWITCHED 

Terminal 8 

® Text © 
LINE 

Terminal C 

B;d rey EOT(ey 

® Text © 
Bid Key EOT Key 

Figure 25. Broadcast Operation (No Special Features) . 
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Line Control with Checking Special Features 

Line control for starting is the same as for the basic 
machine (Figure 26) and remains the same until the 
transmitting operator starts a check procedure. 

. When a block of information is to be checked, the 
transmitting terminal operator presses the EOn key. 
A@'and then an LRC is sent to the receive termi
nal. 

The ® character places the transmitting terminal 
in transmit LRC mode which causes transmission of 

Terminal or Multiplexer 

Bid Ke)' or t 
Multiplexerf 

NON-SWITCHED 
LINE 

E 08 Key or t 1'8' 
Mul tiplexer f ~ 

LRC - - - - - -

EOB Key or t 
Multiplexer .~ 

EOT Key or ( 
Multiplexer f 

Terminal 

8 from E 08 Key 

8 from EOB Key 

Figure 26. Point-to-Point Operation (with Checking 
Special Feature) 
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the LHC l'hara('tcr. After the LHC is transmitted, 
the transmittinl{ terminal entcrs receive check ans
werback mode in which the re('eive light, lock li~ht. 
and mot(ir arc Oil. The terminal "'aits for thc.ans
werhack 11'0111 the., re{'ei\'e terminal . 

Thc n,'('l'iyc terminal after re('(~i\'in~ the@ f'Il!I'r<.; 

receive LH C mode which con<inions the receiw' tc'rmi....: 
nal to reCoh'l1ize the next character as an LHC ('hal'
acter. TIl(' motor and rccei\'e Ught are on, alll! the 
parity chc{.'k circuits arc inhibited (the LHC ('h:.lJ'a('
tel' can \pgi ti mately han' odd or even parity,. '1'111.' 
LHC character plaL:cs the receive terminal in tran~
mit check answerback mode and the LRC characters 
from recei \'e and transmit terminals are compa red. 
If the compal'ison indicates an error or a parit:v ('r,,(ll' 

was reccin_:d in the last message I>I()d\., a 1I,\'I)I1<'n i:-; 

printed at the recehe tC'l'minaL. :\n error indi(':ttiur. 
causes a negative response ® to he sent 1(1 tl1<.' 1.1':111:->

mitting tl'nninal: if no error is indicated, a G) p,,:-,,

tive resp()nsc is sent. In either case, tht'lerlllin:.ll 
is returned to receive text mode. 

The transmitting terminal meanwhile is \\'aitlllg 
in recei\'e check answerback mode. If a Q) is re
cei\'ed, the terminal returns to transmit text mode 
and transmission continues. If a code other than Q) 
is received, the terminal prints a hyphen, rings the 
alarm bell, and shifts to transmit text loe\.;, mode; the 
transmit and lock lights are on and the motor runs. 
The lock condition remains until either an EOT or a 
restart operation is initiated at the transmit termi
nal. The restart operation places the terminal in 
transmit text mode for further transmission. The 
EOT operation transmits a © and places the termi
nal in control recei\'e mode as on a hasic niachine. 

Line Control with Automatic EOn Special Fcature 

• Record cheeking feature is a prerequisite. 
• Carrier return key generates carrier return and 

starts EOB sequence. 
• Switch selects Auto EOB off. terminal to termi

nal' or terminal to multiplcxer. 
• Sccond carrier return forced by ncgati \'e response 

tr EOB check. 
• Seconu carrier relurn t ransmitted onl~' itt rans

mitting to another term ina 1. 

The Auto EOB Feature starts an EOB checkin~ se
quence when the carrier return ke~' is pressed. :\ 
switch perm.its the terminal ope·rator to select any 
of the three auto checking modes: OFF, TER:\I, or 
MPLX. 

Figure 27 shows the auto EOB function. When the 
terminal is in transmit text mode and the switch is in 
TERM or MPLX position, a carrier return causes EOB 
and LRC functions to occur as well as the carrier re-



NO' 

YES 

M'LX 

Figure 27. Record Checking and Auto EOB 

• No ....... c .... 1d be , .. uh of 
no .'0 •• t .toh,. Of .... ,...1\01 
in locOI 

NO 
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turn. The LRC check is performedin the same way as 
for the checking special feature. After transmission 
of the LR C character t the terminal enters receive 
check answerback mode. !fa QD is received, the' 
terminal enters transmit text mode; if the ® is re
cehoed the terminal enters transmit text lock mode. 

If t he operator restarts the terminal J it is placed 
in t ransm it text nwde and another carrier return is 
generated. The second carrier return occurs only 
if the EOB check indicated an error. The second 
carrier return synchronizes the communicating ter.., 
Il1lnJ.is to print subsequent data from the left margin 
and therefore is only transmitted when two terminals 
are l·ullllnunicating. 

Lll.t.' Ctlnt 1'01 \\ lth Dial-I; p Special Feature 

Fi~~ re::; ~~ and 2!) sho\\ data flow for dial-up opera-

TE'rrninol A 

" 
I 

• 

SWITCHED 
NETWOi<K I 

i 

Terrr.inol 8 or 
Multiolexer 

D 

A 
L 

8 

Connect 

8id Key 

® 
EOT Key Sid Key 

Text © ® Text 

tions with a basic machine and with the checking 
feature installed. 

Line Control with Transmit Control Special Feature 

• Allows computer control of transmit or receive 
status of the terminal. 

• Terminal put in receive mode in normal way. 
• Terminal put in transmit mode when a two-code 

sequence. slash-space. is received from the com
puter. 

• If a key is not pressed for 15 seconds. the termi
nal enters control receive mode. 

• Data set is disconnected from common carrier line 
if data set is ready but no carrier is received for 
15 seconds. 

EOT Key 

© 
• 

@ 
81d Key 
or 
Mplxr 

Text 

Dial Disc Key 

© 
EOT Key 
or 
Mplxr 

Disconnect 

Fih'lJl'L' ~~. Dial-Cp Operation (Dial-Up Adapter Special Feature) 

Terminol A 

SWITCHED 
NETWORK 

Terminal 8 or 
Multiplexer 

Connect 

D ® Text ® L 
Bid Key EOB Key R 

/J. or or C 
L Mplxr Mplxr 

A 

• 

Text ® L 

EOB Key R 
r 

or -
Mplxr 

© 

Bid Key eOB Key ~ 
® Text ® C 

EOT Key 
or 
Mplxr 

Figure 29. Dial-Up Operation (with Checking Special Feature) 
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Multiple)l.er 

SWITCHED 
NETWORK 

Terminel 

/ s 
L 

pace 
T 

, 
I 

@ 
Tpt 

© 
Disconnect 

I 
Text 

® © 
0101 DISC Key 

EOT Key 

Figure 30. Transmit Control (without Checking Special Feature) 

Multiplexer 

SWITCHED 
NETWORK 

Terminal 

( 
/ Space 

J 

I 
) 

Te}(t 

® 
L 

®R 
EOSC 
Key 

Test 

L 
CDR 
EOB C 
Key 

L ®R 
Text C 

© 

Figure 31. Transmit Control (with Checking Special Feature) 

The Transmit Control feature allows a computer to 
control the transmit and receive status of a terminal. 
The dial-up feature is a prerequisite for this feature. 
The terminal is put into receive mode when the mul
tiplexer sends a @ character. This is,the same as 
basic machine operation and is performed in the same 
way. 

The terminal is put into transmit mode when the 
multiplexer sends a special two-character code (Fig
ures 30 and 31). This code consists of a slash fol
lowed by a space. Receipt of this code places the 
terminal in transmit mode and causes a @ to be 
transmitted to the multiplexer. When the terminal 
is in either transmit or receive mode, operation is 
the same as for a basic terminal. 

The operation to put the terminal into transmit 
mode begins when the slash is received by the termi
nal, puLtil1g; the terminal into intermediate control 
receive mode. This mode conditions the terminal 
to receive the space character. The space character 
is received in the normal manner placing the termi
nal in transmit mode and causing a @ character to 
be transmitted. If the second character is not a 
space, the terminal is returned to control receive 
mode. When the @ is transmitted the alarm bell 
rings, the Dl;otor runs, and the keyboard unlocks. 

While in transmit mode, if no key is pressed dur
ing a 15 second interval, the terminal is returned to 
control receive mode. Transmission with the trans

. mit control feature is ended in the normal manner by 
sending a ©. 

A two-position switch on the left side of the termi-
nal can be set to MTC (Multiplexer Transmit Con
trol) or to OFF. With the switch at OFF, the termi
nal operates normally except that the timeout fcatll n' 

is retained. Also, if data set ready is active and no 
carrier is received for 15 seconds, a dial disconnect 
operation is generated disconnecting the terminal 
from the common carrier lines. 

Line Control with Station Control Special Feature 

The IBM 2740 Communication Terminals operate in 
half duplex fashion in a system. They can both. trans
mit and receive, but not simultaneously. Whenever 
two or more terminals try to communicate. there is 
the problem of which should transmit first. Both 
terminals might try to transmit at the same tirne. 
This is called contention. To cope with contE!ntion, 
each terminal is addressable so that the multiplexer 
can control the line and with it transmission of the 
terminals. By transmitting a two-character address, 
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To Computer 

Mul tiplexer 

Terminal Aaaress __ A Soace 

Group ACldfe\s __ G Space 
All Coli Address __ Spoce 

B Space 

G Space 
Space 

C Space 
H Space 

Space 

D Space 
H Space 

Space 

Gro",~ Maste 

Ali Call Mastel 

Figure :32. Station Control Addresses 

the multiplexer either selects the terminals to re
cei\"(~ a message or it polls a terminal gh'ing it an 
opportunit~ to transmit to the multiplexer. 

The first character of the address is a letter from 
A to Z. Each letter selects a terminal (Figure 32). 
Some letters can select a group of terminals to re
cei ye a message from the multiplexer. However, a 
group address cannot be used to poll a group of ter
minals because contention would result. The first 
character can also be a slash (/) which selects all 
terminals on the line. This is called broadcasting. 
The second eharacter of the address is a space. 

Multiplexer © ® 

NON-
SWITCHED 
LINE 

Ter.minal 

A 
D 
o S 
R P 
E A 
s C 
S E 

* If @ response, the multiplexer will not follow with ® 
and text but will repeat address or address some othe.r terminal. 

CY)* 

Control Characters 

In addition to the line control characters used for the 
basic terminal, the ® (comma, A821C) identifies 
an addressing operation. 

Operation 

For terminals to communicate with the computer 
without contention (more than one terminal attempting 
to use the communication line at the same time), a 
special addressing andPQlling system is used. 

Addressing is the preparing of a group of termi
nals(or one terminal) to receive data. 

Polling is the informing of an individual terminal 
that it and it alone may transmit data to the multi
plexer. Terminals are polled in a predetermined 
order controlled by the computer program. An opera
tor who wishes to transmit presses the bit key to sig
nal the multiplexer. Polling places the terminal in 
transmit text mode and the operator can then send the 
message. 

Both individual terminal addresses and group ad
dresses are wired in the terminal; the all call address 
is not wired. When either a group or all call address 
is used, one terminal in the group is assigned the role 
of master (all others being subordinate). For the 
all call address, only one terminal on the communi
cation line is designated as master. For the group 
address, one terminal in each group is designated as 
master. This designation is made by jumper wiring 
within the terminal. These master terminals re
spond to the addressing by informing the multiplexer 

@ Text © 

Figure .33. Station Control, Multiplexer Addressing (without Checking Special· Feature) 
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Multiplexer © CD 

NON-
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or or 

Figure 34. Station Control, i\lultiplexer Addressing (with Checking Special Feature) 

of the status of the m aster terminal. A subordinate 
terminal without status does not receive the message. 

Addressing l\lode Sequence. Turning power on in the 
terminal places the terminal in text non-selected· 
mode and only the receipt of a © can change this 
mode. A <0 places the terminal in control receive 
mode (Figures 33 and 34) in which the terminal can 
recognize a @, @, or any alphabetic address char
acter. Because the address is being received, the 
next character received is the ® which indicates 
that the terminal is being addressed, not polled, a:t1d 
places the terminal in control address mode. In con
trol address mode, the terminal can recognize a ©, 
@' terminal address, group address, or an all call 
address. When a terminal address is received, the 
following events occur. 

The terminal address is rccognized and places the 
terminal in control address selected mode. Only the 
terminal that is wired for the received address char
acter changes mode; unselected terminals remain in 

control address mode until rpcciving a © or @. 
Next in the addressing sequence is the space char

acter, which places the terminal in transmit status 
answerback mode. In this mode, the status of the 
terminal is checked and a ® or ® sent to the mul
tiplexer. The @ indicates to the multiplexer that 
the terminal does not have status and therefore the 
computer message should not be sent. An alarm bell 
rings to indicate that the terminal was addressed. A 
® sent from terminal to multiplexer indicates that 
the terminal has s~tus and the' message can be sent. 
The ® places the terminal iIi control selected mode 
awaiting the first character of the message (which 
shou~d be a @ ). If the multiplexer sends a ©. 
the terminal enters control rwceive mode. The @ 
places the selected terminal in receive text mode and 
the non-selected terminals in text non-selected mode. 

If the selected terminal loses status during the mes
sage, the selected terminal is also placed in text non
selected mode. A © follows the multiplexer mes
sage, indicating to the terminal that the message is 
completed and placing the terminal in control receive 
mode. 

If a group or all call address is received, the fol
lowing sequence 'of events occurs. 

Events up to control address mode are the same 
as for a terminal address. In control address mode. 
however, the group or all call address is recognized 
by more than one terminal. Only the master termi
nal can transmit an answerback; all other, terminals 
(subordinate) are prevented from answering. The 
master performs exactly as when an individual ter
minal address is received but the subordinates per
form differently. If the subordinate has status, it goes 
to control address selected subordinate mode; if the 
terminal does not have status, it remains in control 

address mode and is inactive until a © or @ is 
received placing the subordinate in text non-selected 
mode or control receive mode. respectively. 

Polling Mode Sequence: As in addressing, the termi
nal is placed in text non-selected mode when power 
is turn~d on. Receipt of the © in the polling se
quence (Figures 35 and 36) places the terminal in 
contTol receive mode. As in addressing, a © ' 
@ , ®, or addreSSing character can be received 
in control receive mode. Because this is a polling 
operation. the character received is an address 
character which places the terminal in intermediate 
polling mode. In this mode, the bid circuit is 
checked to see if the bid key had been pressed. 
When th~ space is received, if the bid key had been 
pressed the terminal goes to transmit text mode 
and a@ is sent to the multiplexer; the operator 
then transmits the message. If the bid key was not 
pressed, the terminal enters transmit poll 
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Fibrure :~j. Station Control. :\Iultiplexer Polling (without Checking Special Feature) 

It.. 
o 

A 
D 

Multiplexer 

o S 
R P 
E It.. 
S c 

© S E 
or 

L 
R 

@) Text ®c ©, , 

D S 
R P 
E A 
S C © S E ,. --' 

NON
SWITCHED 
LINE 

Terminal Text Text 

® ®L ®L 
EOB R R 
Key C C 

or 
@ 

. I ) , 

, { 
J J , 

* If bid latch is set by bid key. Otherwise, a ® response is given to indicate 
that the terminal does not desire access to the computer. 

Figllre :W. Station Control, l\lultiplexer Polling (with Checking Special Feature) 

answerback mode and a <& is sent to the multiplexer 
indicating that the terminal does not wish to transmit~ 
The terminal IS then returned to control receive 
mode. 

After the message. the operator presses theEOT 
key to transmit a © and to return the terminal to 
control recei\'e mode. The terminal is again ready 
to be polled or addressed. 

IB1\1 2741 Lll\'E CONTROL 

Line control becomes effective on the 2741 when the 
terminal power switch is turned on and the terminal 
mode switch is set to. communicate. The terminal 
isthen inatransmit state and a @ cod~ is sent to 
the computer (Figv.res 37 and 38). The operator may 
transmit by keying as on a typewriter. 
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Terminal transmission ends whell the terminal 
transmits a ©. The © is transmitted when the 
attention key or the carrier return key is pressed. 
However, when the carrier rt:tul~n key is pressed. a 
carrier return code precedes the © code. Trans
mission of the ©code places the terminal in the re
ceive control mode and the k('yboard is locked waiting 
for a @ code"fromthe computer. 

The computer, after receiying the © code. trans
mit~ a @ code placing the terminal inthe receive 
mode. Any valid chara.cter code then received from 
the computer causes printing. At the end of trans
mission, the 'computer senets a © code to the termi-
n~. • . 

The terminal, after receiving the © code, 
SWitches to transmit mode. The keyboard is unlocked 
and the ter~inal automatically transmits a @ code. 
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Unlock Keyboard No Yes 
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ATTN 
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Interrupt feature - - - - .- ... - - - - - - - - - .... 
FigUre 37. IBM 2741 (with Interrupt Feature)· Flow Chart 
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Computer 

MU~ 2741 

......-- @ Power on. 2741 sends @to multiplexer (computer). 

, . © Push Attention key, © is sent to multiplexer. 
. I 

I ® TEXT ---.... "1, Message $ent from multiple>(er, if appl iccble. © 
I 

© t- ~------"P"'4: If no mes~age is to be sent to 2741, nlUltiplelCer sends ©. 
I 
I. ® 2741 is placed in tro::nsmi t text mode and sends @ to 

mul tiplexer. I ....--. TEXT· T ransm it message. 

© © sent whe~ carrier return key is pushed. 

Figure 38. IB~I 2; 41 Line Control 

Figure 38 shows a typical line-control sequence. 
The sequence can be ended only by the terminal. 
The operator terminates line-'control by switching 
to local mode or by turning the terminal power 
switch off. Transmissions from the 2741 terminal 
are not checked for· vertical or longitudinal redun
dancy. 

SPECIAL FEATURES THAT AFFECT INTERFACE 

The special features and the aspects of interface af
fected by them are shown in Figure 39. Refer to 
"IBM 2740/2741 Data Set Cable Interface, " "Cables 
Supplied with 2740/2741, " "2740 Timing Considera
tions, ., 1'2741 Timing Considerations," and "Line 
Control" as shown in Figure 39 in this manual. 
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The basic .document for the 2740/2741 is the Auto
mated Logic Diagram (ALD) t a computer-drawn 
schematic representation of machine functions. The 
ALD for Solid Logic Technology is an 11 x 17 inch 
sheet. 

Figure 39. Special Features That Affect Interface 

Page Number 

The page number is located in three places on the 
sheet: . in the upper right-hand corner, as well as in 
both the lower right and the lower left· corners. 

Logic Block 

I , 
! 

I 
i 

On an ALD, circuits are represented by rectangu
lar blocks, which symbolize logical functions. They 
are connected by printed lines, which symbolizeelec
trical connectio,ns. Inputs enter the circuits· on the 
left; outputs leave at the right. Most of the page is 
used for the representation of logiC; page identifi
cation and supplemental information appear at the 
bottom of the sheet. 

Logic blocks shown in Figure 40 are positioned on 
the page in a matrix seven columns wide and 13 rows 
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Figure 40. The ALD Logic Block 

high. The columns are numbered 1-7. Rows are 
lette,red A -N, excluding I. 

A logic block is six increments wide by seven 
increments high; it may be lengthened downward to 
a maximum of 2-1 increments. The block may have 
one to seven input and/or output lines on the basic 
block; one to 24 input and/or one to 10 output lines 
on the extended block. 

Information Inside the Block 

Line 1: The logical function being performed by the 
~cuit represented appears on line 1; for example 

A, OR, N, FF, etc. An asterisk (*) preceding 
the logical function symbol means that the input 
line positions are placed in a certain arrangement. 

The suffix, preceded by a space and following 
theful1ction, is additional information describing 
the function. The suffix is used to indicate DOT 
functions such as A OR, OR A, N OR, OR WL; to 
indicate the blocks in a multi-block configuration 
of bi-stable circuits such as A FF, OR FF, A PH, 
OR PH, N PH; and to indicate additional informa
tion in special component hlocks such as R Y CT, 
RY P, A LT. 

An asterisk (*) ~ollo\\'ing the suffix and/or in 
position six indicates a special block that does not 
follow the rules of design automation. Some of 
the special blocks are exit and entry, service
voltage logic, switch, and jack blocks, as well as 
discrete components such as capacitors, resistors, 
etc. 

Line 2: The additive' card code (special machine 
feature) appears here in the first four characters, 
for example, 7TR (seven-track tape feature). 
Additive card codes identify those logic blocks 
which pertain to a special class of machine fea
tures in which the feature can be installed by 
plugging in the feature cards. 

Line 3: The circuit number appears on line 3 except 
on a pseudo-block for a DOT function. I n this 
case DOT appears on line three. A DOT block is 
a tie point for the {)utput of two or more circuits 
feeding one ci rcui t. 

The circuit number is the coded name given to, a 
particular circuit. 

Line 4: The last four digits of the card part number 
appear here. The first three numbers, ;)80. arc 
the same for all cards and are not recorded. 

The last two characters on line ·1 represent the 
portion and sub-portion. A portion represents an 
independent section of a card. A section may be 
represented by one or more logic blocks, each of 
which has a sub-portion number. The portion 
character is of the form A, B, ... Z, excluding 
I. O. and R. At.D bl()cks which a re interconnected 
on a card are in the same portion. Every bloch. III 

a portion has a unique sub-portion number. These 
sub-portil,m numbers are assigned 1I1 the sequence 
1, 2, ... 9, A,B •... Z (excluding I, 0, and R). 

Exception: When a circuit with an unloaded 
collector and an associated load resistor packaged 
on the same card are used together, the block de
signating the load resistor has the same portion 
as the unloaded circuit, and the sub-portion char
acter is R. 

Line 5: The card location is placed at line 5 as 
follows: 

1. Character one is the gate (A-Z) followed by 
a dash. 

2. Characters three and fou rare the board lo
cation, one alphabetic and one numeric. 

3. Characters fi\"e and six are the card loca
tion, one alphabetic and one numenc. 

Line G: The print location in positions 1 and 2 of 
line 6 are the gr id coordinates of the block on 
the ALD page, for example, lB, ~\F. The serial 
number of the logic block appears in pcsitions :i 

and (i, and is expressed in alphahet it' ('haracter~. 

Information ()utside the Block 

Title: When logic blocks have been assigl1e(~ a litle. 

the title appears over the block. 

Pin Numbers: Pin numbers are in line with the input 
or output line. They are the act.ual numbers of 
the base pins of the card. 

Asterisk {*)On an Input or Output Line: An asterisk 
(*) on an input or output line denotes a cormection 
that leaves the board. The routing is found at the 
bottom of the ALD page, keyed with the serial 
number of the block and the output line number, 
e.g., AQ4. 
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Information on the Side of the Block 

Wedges: The wedge (~) is a small triangle (Figure 
46) at the point where a signal line joins a logic 
block. The wedge indicates that the act i\'e state 
of this line (the state which satisfies the function 
of the block to produce an output line of the state 
indicated) is at the least positive potential with 
respect to the I:1lost positive potential shown by 
the signal line without a wedge. 

:\. wedge is placed 111 the edge of the block in 
line with an input or output line. When the block 
or circuit is performing its function, the wedge 
indicates the most negative (least positive) dc 
voltage that \\ill be found on the line. 
NOTE: Signal lines are operated at one of two voltages, an up 

level and a down level. Because SL T circuit~ operate at dif .. 

ferent speeds and at different pulse levels the line level desig
nated by the wedge must be described as the most negative 

(least positive); the absence of the wedge is the most positive 

(least negative) level of the line. 

E in the Side: An E is placed in the side of the block 
whose inputs are being extended (Figure ·n). An 
example is a circuit that is used to add inputs to 
another A~l) or OR circuit; the connnection from 
this second circuit to the first is made at other 
than a normal input or output of the first circuit. 
:\. connection of this kind is shown without polarity 
and is labeled E (for extender). 

K in the Side: Non-logical outputs of different blocks 
are not tied together by DOT blocks. Instead, a 

003 
004 

007 

009 

I().C 

805 
806 

K (Figure 42, Insert A) is put in the edge of the 
block in line with each (except one) of the outputs 
connected tog~ther. The one exception is the out
put used to determine the net number. 

Output (or Input) lines on the same block may 
be tied together. In this case the net number will 
he the pos ition without the K in the edge ()f tht· 
block. 

Non-logical outputs on different blocks may be 
tied together when: 

1. All the outputs tied together appear on. the 
same page (Figure 42, Insert B). The net 

E 006 

A 807 

Figure 41. Block with Extended Inputs 
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Example: the timing 
capocltor of a 55 

D ® 
A8 

Ol' 
© 
Figure 42. ~on-Logical Output Connections 

number then includes the line origin of one 
of the outputs from one block. The com
moned outputs are differentiated from the 
source bya K in the edge of the box position. 

2. All of the outputs tied together are not uJl the' 
same page (Figure 42. Insert C). In a s itua
tion of this kind the outputs tied ioget her on 
one page show an output to the right side of 
that page. The" outputs in the same net Oil 

other pages return to the left ofth<.'ir re
spective pages and are referenced to the 

first page in the normal manner. Tht' (1('t 
number includes the line origin of one of the 
commoned outputs of the first page. In the 

f edge of all the other blocks haying outputs 
in the same net, a K appears in line with 
each commoned output. 

P or N In the Side: When a capaciti\'e input to a 
block is deSignated, a POI' N in the side of the 
-block indicates the polarity of ~he shift necessary 
to satisfy the function of the block (Figure -13). 

X in the Side: Non-logic connections to a logic block 
have an X in the side at the place where the po
larity indicator (wedge) is normally placed. This 
non-logic input or output can bea bias line. In 



PO Indicat=--/ 
positive-going shift 
through AC coupling 

po'it;v~-9oing pulse 

"~90tive-goin9 pulse 

Figure 43. Capacitive Inputs 

the accompanying illustration (Figure 44A) 006x 
is a non-logiC connection to the two-way OR block. 

The example (Figure 44B) shows the use of the 
X in the edge of the block. There is an X on the 
lines labeled 005 and J13, showing that these lines 
are the same. (It is really one ground line that is 
common to several blocks and completes the 
ground circuit in these blocks.) At location lL, 
lines D13 and G13 are similar to lines 005 and J13 
except that there is a K at G13 because a net may 
have only one source. (Other input lines toa net 
are designed with the K.) 

004 

;)05 008 

8;(J\ 006 
------l( 

--804 

--81~ 

--01:,4 

--005 

--812 
--813 

--012 

--013 

809 .9-AR

-

U

. T06CE 
810 

2L-DL o 
Figure 44. Non-Logic Connections to Logic Blocks 

Line Names 

Inp.lt Line 

Each input line entering an ALD page has a net num
ber and a line name. 

The net number (Figure 4~) is composed of the 
source page, the serial number of the source block. 
and the line origin of the source block. For example. 
AC221AR4 means that tWs line came from page AC221 
trom the block whose serial number is AR on that 
pa~e, and from the fourth line positiun on the block. 
When ::.til input line comes from more than one par
ticular unit, such as one of many types or I/o unit.s, 
or from more than one memor}. a pseudo-net num
oer wili be put on the ALD net numher p05ition. 
These pseudo-net numbers will generally he in se
quence un a page starting at 000. 

A net is a set of signal points (a source and sinks) 
which are electrically interconnected. Generally the 
source point refers to the output pin of the drhing 
block, and the sink points refer to the input pins at 
the driven blocks. The net identific::nion is used to 
indicate which points (pins) belong ti) a given network. 

The line name is generally a description of the line 
function and is signed plus (-+) or minus (-), depl.!nding 
upon the active condition of the line at that point. If 
most of the lines in the box are plus (-+), the sign may 
not appear unless it is minus (-). 

Output Line 

\)n each output line leaving the ALD pa~e, the sink 
page Dumber (where the line is going), the line name 
(with the sign of the active state of the line), and the 
line origin are printed. 

The line origin is composed of the s~rial number 
of the last lo~ic bloc\;. before I ht' I inc lIanw and tilt' 

number of the printin~ line of that hl()ck. 
Whenever the olltput line branches to se\'t'\"a I pages, 

the other "to" pages are listed lJt'iO\\ t h(' sll1k pa~(' 
numb('r. For example. if the output line is 
"TC128-2 Read Data Line AF4, " the sink page num-
ber is TC128 (the page where the line is going): the 
active state of the line is minus (-) and a description 
of the line would be "2 Head Data Line": the sourcp 
point is the logic block whose serial number is A F, 

and the line leaves the block at position .t. 

Input l . IFf No e ~A8101 FNel N"mb· ... 

UR 
ogtCO.

h 
~~~et:; pri"'~ '-- Poge Number 

AC221AU / 
. . . Output N~I A8101(04 

.. OC621CD4 
C 

Blocle Serial Number 

Figure 4!J. Net Numbers 



Logic Circuit Blocks 

Al'l1), OR, and Inverter Circuits 

The basic logic blocks (Figure 46) are the AND (A), 
OR (OR), and the inverter (N). Almost all other cir.,. 
cuits can be built from'a combination of these basic 
circuits. Specifically: 

A!\1> circuits (either diodes or transistors) have 
the designated output when all inputs are at the 
desig,11ated le\'el. 

OR circuits (either diodes or transistors) have 
the designated output when one input is at the 
designated leyel. 

Inyerters change the line from one le\-el to the 
other as designated. (The im'erter is really an 
AI\1> circuit with one input.) 

Bi -Stable Ci rcuits 

The basic SLT logical storagE: blocks (Figure -!7) are 
the flip flop (FF). the flip latch (FL). and the polarity 
hold (PH). Each may be a single circuit or a com
bination of individual AND, OR. and inverter circuits. 

Singles hot and Oscillator Circuits 

The basic timed storage block (Figure 48) is the 
singleshot. The oscillator produces crystal
controlled timing pulses. 

Driver Terminator Circuits 

A need for varied circuits exists in all machines. 
Some of these circuits are (Figure 49): indicator 
and relay drivers, line terminators, converters, 
and integrators. 

Combination Circuits 

Circuits may be combined to provide a particular 
need or function. The~e combinations may be: 

t:/-
Figure 48. Singleshotand Oscillator 

e"iA 
I I 
ITO* 1----.. 

I A'I i 
-'G~I I 

Li~ i n 
ITO_ Do~----.oO-a4~S~ I-
I MI I I AC' 

.. ----1. I I , 
i , .... -_, '15"-"'" 

, • I I 

-JA I I I 
'TOlAC I--.J _ 
, Rei 

-I lJ-f'4 I 
Figure -Hi. A~D, OR, Inverter 

Figure 47. Flip FI?p and Flip Latch 
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Figllre -!9. l\Iiscellaneous Circuits 

Figure 50. Exclusive OR 

Exclusiye OR: The output of an exclusive OR (OE) 
(Figure 30) is at its indicated polarity when one 
and only one of its 'inputs is at its indicated po
larity. 

Odd Count: The output of odd count (Figure 51) is at 
its indicated polarity when and only when an odd num
ber of its inputs are at their indicated polarity. 

Even Count: The output of even count (Figure 52) is 
at its indicated polarity when and only when an 
even number of its inputs are at their indicated 
polarity. 

Special Circuits: Under certain conditions a block 
will have a "special" designation. These condi
tions) both of which must exist, are: 

1. The function is not covered by any single 
block symbol. 

103 a D'l1 ODD 
010 

"', uo ..... -- . ", .... 3 
.,J 

Figure 51. Odd Count 

Figure 52. Even Count 

2. The function cannot be expressed in terms 
of an i~terconnected set of individua 1 block 
symbols. 

The functions of a special blOCK are described 
on the ALD page, either at the logic block ()r in 
the comment area with a reference note in thl' 
title area of the block. 

Pseuclu Blocks 

DOT Blocks: The DOT block (Figure 5:3) is a pseudo 
block that is used whenever a functional DOT is 
performed. It is necessary because a net can 
ha\'e only one source. The DOT block has the 
function, DOT) a print position, and a senal 
number. 

The DOT block by definition is the block used 
on logic pages to show the DOT OR and DOT Al\!) 
functions. This function is physically accom
plished by tying two signals together at a pin. In 
this manner one logical net may be combined 
with other logical nets by means of a DOT block 
to show a single combined phYSical net. 

A net is a complex of nodes (normally pins or 
connectors on a logic page) that are all common 
electrically. A node is one end of a circuit that 
is a point of a net. e. g. I a pin on a card, a con
nector on a board or panel. A source is the be
ginning of a net from which the signals flow. A 

sink is the end or ends of a net to which signals 
flow. 

Entry and Exit Blocks: Entry and exit blocks (Fig
ure 54) can be used to show cross-referencing 
from one machine to another or when a line 
crosses a machine type. The information may be 
associated with the line name or it may be shown 
in a pseudo block. These pseudo-blocks are iden
tified by an asterisk in the sixth pos ition of line 1. 
The machine type from which or to which the line 
is coming is on line 2. The machine type where 
thE;' logic block is located is on line 3. The page 
of the other end of the line is shown on line -1. 
Line 5 is the serial number of the block on the 
other end of the line. The print location and 
serial number of the logic block are shown in 
line 6. 

-r;;---1 
I DOT J--u 

Figure 53. DOT Blocks 
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Figure 54. Entry and Exit Blocks 

Service-Voltage Logic Blocks: The four-character 
mnemonic code (SERV) identifies one type of the 
pseudo block. An asterisk (*) in the first char
acter of line 1 indicates that the inputs are in 
particular positions; the asterisk (*) in the last 
character of line 1 indicates that the block is 
special. Line 3 ider.tifies the voltage. Line 5 
locates the card socket. The logic block pin num
bers identify which pins are wired for the parti
cular voltage. 

~8 

A SERV logic block (Figure 55) indicates that 
a voltage is wired into a connector area by printed 
wiring. 
NOTE: No voltages are present in each outside column (A and N) 

of card sockets on the board. 

Normally the sockets in columns A and N of the 
board are used for cable connectors. When these 
sockets are used for cards, service voltages are 
brought to these sockets by printed wiring. This 
arrangement is shown with the SERV special block 
(FIgure 55). When a half cable connector plugs 
into columns A or N on the printed board, addi
tional ground wires are shown on the ALD's in the 
lower half of the socket. A board is not normally 
wired this way. Normally, on a given board all 
blocks that are used for service voltages appear 
on the same ALD page(s). 

SERV 

f:: GNO 

109 ~-B1A2 
"lA AB 

[V::: · ::=:::[V::T' l 
A-81M4 BII---911 A-A1N4 
6N AC 7N AD 

Cable Logic Blocks: 1'\\0 lo~ic: blocks (Figure jl).1 are 
used to Jefine each cable: one log-ic block shows 
the "from" location; the other logic block shows the 
the "to" location. Line 1 contains C ABL* for 
regular cables (both intergate and intragate) and 
XOVR * for crossover cables. 

Basil' data in the block provide cablebl()ck iden·· 
tification: location of the end points, cable assem
bly part number, location suffix (half cable can be 
plugged into top ur bottom section, or left or right 
section of the connector socket), intergate sequence 
numbers. and orientation of intergate cable. 

The code used in Figure 56 is: 
NNNN last four numbers of the cable assembly 

drawing appear only on the ,·ft·orn" hlock. 
The first three numbers (580) are under
stood as relating to the part number. 

P socket porI ion used, i. e., T for top, B 
for bottum, F (or blank) for full; this 
will appear as a location suffix. 

QQQQ installation sequence number (required 
in both blocks of the intergate cable). 

GGBBSS j.!;ate, buard, and socket for tht.' r('~pt)l'

live ('nd of lh(' eahlt.'. 
Z L 01' H ind~,cates left or nght lor the d!

rectiollthis cable takes III lea\'ing th\.' 
board speclfied in the "from" block. 
(Assume a pOSition facing the card side 
of the board. ) 

Cable blocks will hase "from' and "to" orien
tations similar to the urientations of the particular 
cable assembly reference drawings. 

Line 2 may contain an additive card code, but 
it is not required. 

Installation Sequence: Intergate cables are di
vided into groups; each group contains all of the . 



~I L[;d !iJi ..., . . ~, ?~ I 

-1;;1 .....-..rH 
C .... xov. I_ -, 2515 , ...... a-Q2TS 
6~J '.J-C,J 

Cable Block Formats 

x 0 V R * (CROSSOVER CA8LEj X 0 V R * 

N N N N P , P 
G G 8 8 S S G G 8 8 S S 

C A. 8 l * (lNTRAGA TE CA8LE) C A 8 L . 
N N N N P P 
G G B 8 S S G G 8 8 S S 

C A 8 L * (lNTERGATf ::A8LE) 
C A 8 l . 

Q Q o 0 ~ ---~-----0 QQ Q 

N N N N P Z P 

G G B B S S G G 8 8 S S 

• denotes via listing at the bottom of the ALD page. 

Figure 56. Cable Logic Blocks 

cables connecting a particular pair of logic or I/O 
gates. The group number is the first number of 
the code QQQQ. It defines the cabling sequence 
required for gate pairs. The number may be 1 
through 9. Other numbers of the code QQQQ are 
the installation order of the cables in the group, 
with the lower numbers being installed first, ad
vancing in order to the higher numbers . 

. Via Points: The point at which the intergate 
cable leaves the gate is designated as a via and 
the point at which it enters the "to" gate is desig
nated as a via. 

Via coordinates identify channel intersections 
and also identify segments of the vertical chan-

nel. Within the channel intersection and within the 
\'ertical segments. channel coordinates are speci
fied. It is at these coordinattes that t he cable is 
folded and the lengths are specified . 

The via points are shown in order from one end 
of the cable to the other. The format of routing 
vias is in the form FFG-VVCC---; FF designates 
frame, G- designates gate, VY designates \'ia 
coordinate, CC designates channel coordinate. 
and---(three dashes) fill out the 11 characters. 
An example is 01A-C2D5---. 

Cable Routing: The routing of the cable is given 
by via and channel coordinates (Figure 57). These 
coordinates will be identified by the astensk (*) on 
the line between the to and from block. The aster
isk (*)references the connector field at t he bot tom 

of the (cable) ALD logic page. 

The general form of the via designation is: 
01 A- C2 D5 

Via Channc 1 :\ot 

Frame Gate Coordinate Coordinate C sed 

The general [arm of a logic connector is: 
01 A- D3 B2 D09 

Frame Gate Board Socket Pin 

Example 1 in Figure 57 shows a six pack cable 
on gate A in frame 01 between board Al socket N3 
and board C2 socket A3. In this example the con
nector listing is: 

01A-A1N3 
01A-AIN3 
01A-BIH2---

(appears in CABL* block) 
Identification 

01A-B2B2--- Cable Vias 
01A-C2B2---
OlA-C2H2---
01A-C2A:~ (appear~ in second l'ABL* block) 

Example 2 in Figure ;)7 shows a split pack cable 
on gate B in frame 01 bet ween board IH. top half ot 
the socket A4, and board A2, bottom half or socket 
A6. In this example the connector listing is: 

01B-BIA4T 
OlB-BIKl---

(in CABL* block) 

01B-B2C1--- Cable \'ias 
01B-A2C3---
01B-A2T3---
01B-A2A6B (in CABL* block) 

Component and Auxiliary Logic Blocks 

Specia1.components such as switches, relays, {uses. 
resistors, capacitors, R-C networks, thermals. and 
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Example I. 

Figure 57. Cable Routing 
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R • • 
S • 
T· .~-------~-----
U • • 7 I v • 
W· .t-- -----!---- t 

016-

Example 2. 

01 A-
indicators are shown on the ALDis. An asterisk (*) 
in the last position of the function line indicates a 
special block. Examples of component logic blocks 
are shown (Figure 58). 

Frame Gate 

INT 
--112 561 f1U 

31'" 
0-1":5 
1K-f1( Engineering Changes 

To the left of the title block, 20 engineering change 
levels, with dates, may be listed in two columns of 
10 each. 

Comments 

!NT 

-012.,AU -
3129M 
0-1..:5 
1L ....... 

-.&.lIt I 

03 
Board 

Comments are found at the bottom left of the page. 
There may be up to 10 lines of comments. .... ....... 01~.--
Connector Listing I:'c .... '*. 01. It fllCO,;JoJ; ....... -

ItOTMVICO,...~ ..... -
Dlac" OSe &.ORO, • 

0-,"' ...... · .... -
...... 00 ...... ..-.-

B2 DOg 

Socket Pin 

.[j ... 
Connectors are listed at the bottom center of the 
page. There is space to list 100 connectors. The 
general form of a logic connector is: Figure 58. Component Logic Blocks 
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Figure 39. CE Aid Box 

SPECIAL TOOLS 

CE Aid Box 

• l" sed for dynamic troubleshooting. 
• Shows condition of 'lB' register, mode triggers, 

and 'parity error or not S8' trigger. 
• Allows terminal to be single cycled. 
• Contains a space character generator. 

The 2740/2741 CE Aid c.)x (Figure 59) aids the Cus
tomer Engineer in diagnosing terminal failures under 
dynamic conditions. The box also allows the CE to 
observe the contents of the 'IB' register, mode trig
gers. and of the 'parity error or not S8' (P) trigger. 
A single cycle circuit allows the CE to cycle the 
terminal through operations. Provision is made for 
generating space characters so that reception can be 
simulated for checking terminal logi'c and the printer. 

The CE Aid box is plugged into a receptacle on the 
tt''fminal gate; power for the box is from the termi
nal power supply. 

On-Line Diagnostic Program 

A program. accessible 'on-line' and capable of being 
run concurrently with the systems operational pro
gram, should be provided for terminal servicing and 
for checking operator oriented communications fail
ures. The system control program should be able to 
recognize: (l)a terminal request for the diagnostic 
program. and (2) which diagnostic routine of the pro
gram has been requested. 

The format of the message from the terminal 
should include a terminal address field to allow one 
2740/2741 terminal to direct a diagnostic routine to 
another 2740/2741 for use as a diagnostic aid. 

The 2740/2741 terminal diagnostic program should 
include four basic routines. 

• A 'good morning' message routine. 
• A stored compare routine. 
• A messag~ switching routine. 
• A confirmation test routine. 

Each of these routines serves a specific: purpose as 
explained in the fullowing paragraphs. 

"Good l\'lorning" Houtine 

This routine tests the ability of a terminal to receive 
representative characters and functions correctly . 

. The routine should contain a stored message to be 
transmitted hy the central terminal after an apprp
priate terminal request. The message should be con
structed to allow the terminal operator to verify 
quickly the accuracy of the message. The message 
should contain terminal function-code characters as 
well as printable characters. Printable characters 
should be selected so each character bit position is 
represented in both its 0 and 1 states. (Example: a 
BCD "A" has 1 bits in p08itions a, A, and 1. These 
posltions are 0 bits for a BCD 2. Thus a message 
con'UHning both A and 2 will test bit positions B, A, 
and 1 in both possible conditions.) 

Stored Compare Routine 

This routine tests the ability of a terminal to transmit 
representative characters and functions correctly. In 
this routine the operator transmits the' good morning' 
message described in "Good Morning" Routine. The 
central facility compares the received message with 
the stored message and transmits the comparison re
sult to the appropriate terminal. 

Message Switching Routine 

This routine permits transmission of a message from 
a terminal to an addressed termina 1 through the cen
tral facility. The message,composed of appropriate 
address information and whatever data is desired, is 
transmitted by the terminal operator to the central 
facility. The central facility transmits the message 
data to the terminal address specified in the received 
message. Thus, the terminal operator may select 
any combination of functions or characters for the 
test message. This routine is of prime importance 
in on-line diagnosis of terminal failures. 

Confirmation Test Houtine 

This routine provides a rigorous test for the Selectric 
I/O Printer. A test message (Figure 60), which is 
stored by the central facility, is requested by the 
terminal operator. The message should be cons\ructed 
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Figure 60. Sample Confirmation Test Routine (in BCD) 

so the combination of character/function selections 
and sequence provides a rigorous. comprehensive 
~est of the Selectric I/O Printer. The printed output 
of this routine will probably be unintelligible data. 
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Therefore, a dual message output with printed data 
vertically aligned will assist in visual checking of 
data. . 
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