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The buffer of the IBM 2740 Model 2 enhances the
various application areas by providing:

Faster transmission speed to and from the
buffer.

A reduction in manual entry.
Visual verification before transmission.

Clean copy output (with Buffered Receive fea-
ture installed).

Ease in correction of keying errors.

Automatic retransmission, if Record Checking
feature is installed.

Flexibility in selection of communication
facilities.

COMMUNICATION FACILITIES

The IBM 2740 Model 2 is designed for communicating
with an IBM System/360 Model 25, 30, 40, 50, 65,
75, or 85 through an IBM 2701 Data Adapter Unit,

an IBM 2702 or 2703 Transmission Control Unit, or
an IBM 2712 Remote Multiplexer over privately
owned or leased common-carrier facilities, The
Model 2 operates in a half-duplex mode only over:

e Common-carrier leased private-line telephone
service.
e Common-carrier leased private-line telegraph
service:
Telephone Company Type 1006 (150 baud)
channels
Telephone Company Type 1005 (75 baud)*
channels

Western Union Class C (75 baud)* Channels
Western Union Class D (180 baud) Channels.
Western Union Class G with Type C1 conditioning.
Privately owned communications facilities

equivalent to the facilities listed in the preceding
items.

*Telegraph Line Adapter (IBM special feature) is required. The
channel must be capable of operating at 75 bps (bits per second)
with the 9-bit-per-character code, and must be terminated in
a 62.5-mA neutral dc loop at the terminal, Non-code-sensitive
regenerators must also be used on the channel,
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Data Sets

The IBM 2740 Model 2 operates over communication
facilities using the following data sets or their
equivalent:

Western Electric Data Set 103F2--for use in
multipoint or point-to-point leased private line
telephone service.

Western Electric Data Set 202D1--for use in
multipoint or point-to-point leased private line
telephone service (4-wire facilities only).

IBM Line Adapters (Limited Distance Type 1,
Limited Distance Type 2, Leased Line, and
Shared Line)-- for use in multi-terminal or
point-to-point operations on privately-owned
line connections or common-carrier leased
private connections. Refer to the Special Fea-
tures, Model 2 section for further information.

An appropriate channel termination for use on
Telephone Company 150 baud (Type 1006)
channels.

Western Union Data Loop Transceiver 1183-A
for use on Western Union Class D (180 baud)
channels.

LINE-CONTROL SIGNALS

The basic line-control signals used for the 2740
Model 2 are identical to those used for the 2740
Model 1, with the exception of ® and @ re-
sponses during addressing operations only. (For
the identical signals refer to ''Line-Control Signals"'
in the "IBM 2740 Communication Terminal, Model 1"
chapter of this manual. )

When addressed by the CPU, the 2740 Model 2
responds with a two-character response. The first
character is a '"sense character" for a specific de-
finition of the terminal status or error condition.
The second character is a if the terminal is
ready to receive data (receive status), or a
if the terminal is not ready to receive data (not
receive status).

""Sense character" ® responses to addressing
operations on terminals with receive status are:

e Space @ --No error detected.

e / () --Electronic hardware failure for last
message received,




e S (¥) --1/0 hardware failure for last message
received.

o U ® --Line VRC error for last message
received.

oY @ --Terminal line parity error induced by
terminal on last transmitted message.

"Sense character" @ responses to addressing
operations for terminals without receive status are:

o 1 @ --Enter mode and communicate mode.
¢ 2 (D) --Bid status.

e 4 ® --Buffer print and communicate mode.

8 @ --Local mode.
e 9 @ --Out of paper.
o @ @ --Document device down.

For details, see ""Addressing', following, under
"Principles of Operation Model 2",

MODES OF OPERATION

The IBM 2740 Model 2 can operate in either local or
communicate mode.

Local Mode

If the terminal is addressed while it is operating in
local mode, an 8 ® negative response is sent to
the CPU, and the Attention light and audible alarm
are turned on. A negative response is sent to
the CPU if the terminal is polled while it is operating
in local mode.

In local mode, the terminal will be in one of three
status conditions:

Enter. Keyboard-entered data will be loaded into
the buffer as well as printed.

Print Back. The contents of the buffer will print out
with each operation of the Bid key.

Typewriter. The terminal may be used for normal
office typing without entering or affecting the buffer
(Enter key not operated prior to typing).
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Communicate

When operating in communicate mode, the terminal
will be in one of five status conditions:

Standby. Terminal is in a ready condition and cap-
able of sending or receiving data; however, the key-
board is locked until an operation is initiated (see
Communicate Mode under Principles of Operation,
Model 2 for other conditions that lock the keyboard).
If the terminal is addressed while in standby status,
it responds with a "sense character" positive
response and shifts to receive status. The specific
"'sense character" @ response (see ""Addressing',
following, under "Principles of Operation, Model 2")
is determined by what happened to the last message
that was received by the terminal.

Transmit. Terminal is in the process of sending
data to the communications line from the buffer.

Enter. Terminal prints and loads the operator-
initiated information from the keyboard into the
buffer. If the terminal is addressed while in enter
status, the Attention light turns on, the alarm sounds,
andal negative response is sent to the CPU.

If the terminal is polled while in Enter status, it
responds with a negative response to the CPU.

Receive. Terminal is receiving data from the com-
munications line or printing the received data, If
the Buffered Receive feature is installed and the
terminal is addressed while printing from the buffer,
the Attention light turns on, the alarm sounds, and a
4 ® negative response is sent to the CPU. If the
terminal is polled while it is printing from the buffer,
the terminal responds with a negative response
to the CPU.

Bid. Operator has pressed the Bid key and terminal
is waiting to be polled in order to transmit the data
residing in the buffer. If the terminal is addressed
while it is in Bid status, it responds with a 2 @
negative response and turns on the Attention light
and audible alarm,

CODES, KEYBOARD ARRANGEMENTS, AND PRINT
ELEMENTS

Since the 2740 Model 2 is designed to operate pri-

marily with an IBM System/360 on a multipoint
basis, the use of the PTTC/EBCD code (with its
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associated keyboard arrangement and print element
containing System/360 graphics), is recommended
(see Code Charts and Keyboard Arrangements in
Appendix), The PTTC/BCD code and the Corres-
pondence code, with their associated print elements
and keyboard arrangements, can be requested on an
RPQ (Request Price Quotation) basis.

NOTE: The PTTC /BCD code and Correspondence code are not
System /360 Type 1 program supported.
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The backspace code cannot be transmitted by the
Model 2 terminal and is used only for error-cor-
rection purposes prior to transmitting the message.
However, backspace codes received by the Model 2
terminal from the CPU will cause normal back-
spacing to occur.
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TRANSMISSION CONTROLS AND INDICATORS, MODEL 2

The reader should be familiar with the operation of
the IBM 2740 Communication Terminal as described
in the 2740 Model 1 section of this manual, and the
IBM 2740/2741 Communication Terminal--Operator's

Guide, Form A27-3001. Only the additional keys,
lights, and switches, or those keys, lights, and
switches whose functions are altered in the Model 2,
are described in this section of the manual.

The EOB key and © EOT key have been
removed from the IBM 2740 Model 2 keyboard, since
those signals are provided automatically; however,
the EOB signal is provided only if the Record
Checking special feature is installed.

On/Off Power Switch

This switch (see Figure 20) controls all terminal
power. Each time power is turned on, all electronic
controls are reset. The buffer is reset when power
is turned off.

When the terminal is attached to an active com-
munications line, power should be left turned on.
Turning power on and off places power transients on
the communications line with a possibility of dis-
rupting line operation. The typewriter motor runs
only when the terminal is active and turns off auto-
matically when the terminal is not being used.

Keys

The following keys are located to the left and to the
right of the 2740 Model 2 keyboard, Figures 19
and 20.

PLATEN

ATT
TN SPLIT

~
LINE
TYPE

LINE
RTN

@ Figure 19, I1BM 2740 Model 2 Operator Controls (Left Side of

Keyboard)

® Figure 20,

—\
INDEX STANDBY | | TRANSMIT RECEIVE
——

BID
G~
[ ON ) COM

RESET

ENTER
| OFF LcL

IBM 2740 Model 2 Operator Controls (Right Side of
Keyboard)

Enter Key. The Enter key, when operated, enables
keyboard-initiated data to enter the buffer in either
local or communicate mode. Pressing the Enter
key turns on the Enter light (located to the right of
the key), resets the buffer to the first position of
storage, unlocks the keyboard, and places the ter-
minal in Enter status. Pressing and holding the
Enter key also inhibits the 15-second (nominal)
Enter Communicate timeout. (See ""Timing Con-
siderations, Model 2'.)

If the terminal is addressed while in enter com-
municate mode, a 1 @ negative response is sent
to the CPU. An 8 @ negative response is sent to
the CPU if the terminal is addressed while it is in
enter local mode. The Attention light and audible
alarm also turn on if the terminal is addressed
while it is in either of these modes.

If the terminal is polled while it is in enter com-
municate or enter local mode, a @ negative
response is sent to the CPU.

Bid Key. The Bid key is used to initiate the trans-
mission of data when the terminal is in communicate
mode. Pressing the Bid key turns on the Bid light
(located to the right of key) and causes the contents
of the buffer to be transmitted when the terminal is
polled by the CPU. The bid operation will not occur
if the Reset light is on. The Bid key is operational
only when the terminal is in enter status or after

a @ is received in response to an EOB/LRC se-
quence. The key is operated after the @ is
received, when a message is to be retransmitted.

IBM 2740 Communication Terminal, Model 2 31
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After the operator has completed keying a message,
made any corrections, and pressed the Bid key, the
terminal shifts to lower case (and stores the lower-
case code) if necessary. A EOB or EOT
is entered in the buffer in the position following the
last keyed character (or lower-case code, if in-
serted). The is entered only if the Record
Checking special feature is installed. When the
terminal is polled by the CPU, the terminal sends
a @ followed by the contents of the buffer (starting
with the first position of storage and ending with the
EOB or EOT character). The contents of the buffer
will not be printed during transmission since print-
ing occurred as the buffer was loaded. When opera-
ting in local mode, each operation of the Bid key
causes the contents of the buffer (keyed in while in
local enter mode) to print out.

Reset Key. When operating in enter status and com-
municate mode, pressing the Reset key resets the
buffer to its first storage position and shifts the
terminal to standby status. Operating the Reset key
while in enter local mode resets the buffer to its
first storage position and removes the terminal from
enter mode. If the Reset light (located to the right
of key) is turned on because (1) the terminal received
a © in response to an EOB signal, (2) an error
was entered into the buffer while in enter status, or
(3) an error was read from the buffer in a buffer
printout operation, operating the Reset key turns the
light off.

Line Rtn (Return) Key (Special Feature). See Edit
feature under Special Features, Model 2.

Line Type Key (Special Feature). See Edit feature

under Special Features, Model 2.

Switches

The following switches are located on a switch
panel at the right rear corner of the 2740 Model 2
table, Figures 17 and 21.

Header Switch (Special Feature). See Header Con -
trol under Special Features, Model 2.

Parity Switch. Operating this self-restoring switch
resets the Parity light adjacent to the switch.

Test Switch. The Test switch is present only on
terminals using certain IBM Leased or Shared Line
Modems (special feature) to connect to the communi-
cations line (see IBM Line Adapters under Special
Features, Model 2.)
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Mod (Modem) Test. The switch is set to this posi-
tion when running the Modem Test. The Modem
test is used by the operator to determine (in most
cases), whether the terminal or IBM Modem; or
the receiving multiplexer, modem, or communi-
cations line is at fault when experiencing difficulty
in communicating with the CPU. The Modem Test
procedure is as follows:

e Set Local/Communicate switch to Communicate
position.

e Press Enter key and type a test message of
sufficient length to include all alphabetic and
numeric characters.

e Press Bid key. Bid light turns on.
e Set Test switch to Mod (Modem) position.

o Transmit and Receive lights will blink indi-
cating test is functioning properly. At com-
pletion of test, Receive light only remains on.
If the Record Checking feature is installed,
the Reset light will also be on at the comple-
tion of the test.

NOTE: If a failure occurs during the test, both the Transmit and
Receive lights remain on. The Parity light will also be on
if the type of error detected is a parity error.

o At completion of test, set Test switch to Off
position,

e If the Reset light is on, set local/communicate
switch to Local position and press Reset key.

Line Test., The Line position of the Test switch is
used only at the request of the telephone company.

The telephone company must ensure the user that

this test will not interfere with the system's operation.

Indicator Lights

Standby Light. When on, this light (Figure 20) indi-
cates the terminal has paper in the typewriter, is
in communicate mode, and is ready to receive data.

Receive Light. The Receive light (Figure 20), when
on, indicates the terminal is receiving and/or print-
ing incoming data., If the Buffered Receive special
feature is installed, the light is on while data is being
received into the buffer and also during the buffer
printout,



HEADER

Figure 21, IBM 2740 Model 2 Switch Panel

NOTE: The Receive light blinks each time a character is

received.

Transmit Light. The Transmit light (Figure 20),
when on, indicates the terminal is transmitting data
from the buffer to the communications line.

NOTE: The Transmit light blinks each time a character is
transmitted.

Enter Light. The Enter light, located adjacent to
the Enter key (Figure 20), turns on whenever the
Enter key is operated and remains on until the Bid
key or reset key is operated. The Enter light is
also turned off when enter communicate mode is
reset by the 15-second (nominal) timeout (see "Tim-
ing Considerations, Model 2"). When on, the Enter
light indicates that information entered at the key-
board is being loaded into the buffer. The light will
blink and the audible alarm will sound when each of
the last eight characters is entered into the buffer,
warning the operator that the buffer is nearly filled
(120, 248, or 440 positions).
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PARITY

PARITY
RESET

Bid Light. The Bid light, located adjacent to the Bid
key (Figure 20), turns on when the Bid key is oper-
ated. This indicates that the message in the buffer
is ready to be transmitted whenever the terminal is
polled by the CPU. The light turns off when the ter-
minal is polled and transmission begins.

Attn (Attention) Light. The Attention light (Figure
19), turns on and the audible alarm sounds momen-
tarily if the terminal is addressed while in enter,
local, or buffer-print status condition, or if the
terminal typewriter is without paper. The Atten-
tion light turns off when the condition that caused it
to turn on is corrected.

Platen Split Light (Special Feature). The Platen
Split light (Figure 19), is on whenever the platen is
in a split condition. This light may also glow (with
less brilliance) when the standard friction feed
platen is substituted for the split platen. See Spit
Friction-Feed Platen under Special Features,
Model 2 in this section of the manual.
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Parity Light. This light (Figure 21), turns on when-
ever the terminal receives or transmits a parity
error., The Parity light can be reset only by operat-
ing the Parity Reset switch located to the right of
the light.

Reset Light. The Reset light (Figure 20), is turned
on when any one of the following conditions exist:

Without Buffered Receive and Without Record
Checking Special Features Installed

e Terminal receives parity error. Hyphen prints,
Reset and Parity lights turn on, and printing of
message continues. The Reset light is turned
off automatically when the © EOT code is re-
ceived at completion of message. Parity Reset
switch turns Parity light off.

e Terminal receives incorrect-case code. Hyphen
prints, Reset light turns on and printing of mes-
sage continues. The Reset light is turned off
automatically when @ EOT code is received
at completion of message.

e Printer overrun. Speed of characters received
faster than printing speed. Reset light turns on
at time of overrun, character(s) lost, however,
printing of message continues. Reset light turned
off automatically when @ EOT code is re-
ceived at completion of message.

e Buffer parity error detected while in transmit
text mode. Reset and Parity lights turn on when
error is detected. Reset key turns Reset light
off. Parity Reset switch turns Parity light off,

e Buffer parity error detected while in enter local
or enter communicate mode. Keyboard locks and
Reset light turns on. Reset key turns light off,
restores the buffer, and terminates enter opera-
tion.

o Buffer parity error detected during printback
after operating Bid key while in enter local mode.
Reset light turns on, keyboard locks, but print-
out is completed. Reset key turns Reset light
off, restores the buffer, and terminates the enter
operation.

e I/0 error detected during receive text mode.

Reset light turns off only when the Reset key is
pressed.
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With Buffered Receive and Without Record Checking
Special Features Installed

e Parity error detected during buffered-receive
printout. Incorrect character prints, Reset
light turns on, and printout continues. Reset
key turns Reset light off.

e Overflow of receive buffer (garbled message
printed). Reset light turns on at time of over-
flow and turns off automatically when © EOT
code is received at completion of message.

o Buffer parity error detected when transmitting.
Reset and Parity lights turn on when error is
detected. Reset key turns Reset light off and
Parity Reset switch turns Parity light off.

e Buffer parity error detected while in enter local
or enter communicate mode. Keyboard locks
and Reset light turns on. Reset key turns Reset
light off, restores the buffer, and terminates the
enter operation.

e Buffer parity error detected during printback
after pressing Bid key when in enter local mode.
Reset light turns on, keyboard locks, but print-
out is completed. Reset key turns Reset light
off, restores the buffer, and terminates the
enter operation.

e 1/0 error detected when terminal is in buffer
print and communicate mode. Reset light turns
off only when the Reset key is pressed.

With Record Checking and Without Buffered Receive
Special Features Installed

e Terminal receives a parity error in text (hyphen
prints in place of error character). Reset and
Parity lights turn on when error is detected and
printing continues. Reset light turns off auto-
matically if terminal receives @ code at end
of message or when the @ negative response
is sent after the terminal receives a LRC
sequence. Parity Reset switch turns Parity
light off,

e Terminal receives a @ EOT answerback to
a LRC checking sequence. Reset light and
audible alarm turn on and keyboard locks. Re-
set key turns Reset light off.

o Detection of buffer parity error when terminal
is operating in enter local or enter communi-



cate mode. Keyboard locks, Reset light turns
on, and the Bid key function, while in communi-
cate mode, is suspended. Reset key turns Re-
set light off, restores the buffer and terminates
the enter operation.

Detection of parity error during a local mode
buffer printout operation. Reset light turns on,
keyboard locks; however, printout is completed.
Operating Reset key turns Reset light off, re-
stores the buffer, and termindtes the enter
operation.

Incorrect-case code received. Hyphen prints,
Reset light turns on and remainder of message
is printed. Reset light turns off automatically
when @ EOT answerback is sent to CPU,

Printer overrun. Speed of characters received
faster than printing speed. Reset light turns on
at time of overrun and character(s) lost; how-
ever, printing of message continues. Reset
light turns off automatically when © EOT
answerback is transmitted to CPU at comple-
tion of message.

Terminal transmits buffer parity error. Reset
and Parity lights turn on. Reset key turns Re-
set light off. Parity Reset switch turns Parity
light off.

No answerback to LRC sequence. Reset
light turns on and remains on. Reset light can

be turned off only by switching the local/com-
municate switch to local and operating the Reset

key.

I/0 error detected during receive text mode.
Reset light turns off only when the Reset key is
pressed.
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Receive buffer overflowed. Reset light turns on
and no printout occurs. Reset light turns off
automatically when @ answerback is sent to
CPU.

Parity error detected during buffered receive
printout. Incorrect character is printed, Reset
light turns on, and printout continues. Reset
key turns Reset light off.

Terminal receives © answerback to LRC
sequence. Reset light turns on and is reset by
operating Reset key.

Terminal transmits buffer parity error. Reset
and Parity lights turn on. Reset key turns Reset
light off and Parity Reset switch turns Parity
light off.

No answerback to LRC sequence. Reset
light turns on and remains on. Reset light can
be turned off only by switching the Local/Com-
municate switch to local and operating the Reset
key.

Buffer parity error detected while operating in
enter local or enter communicate mode. Reset
light turns on and keyboard locks. Reset key
turns Reset light off, restores the buffer, and
terminates the enter operation.

Detection of parity error during a local mode
buffer printout operation. Reset light turns on,
keyboard locks, however, printout is completed.
Operating the Reset key turns the Reset light off,
restores the buffer, and terminates the enter
operation.

I/0 error detected when terminal is in buffer
print and communicate mode. Reset light turns
off only when the Reset key is pressed.

With Record Checking and With Buffered Receive
Special Features Installed

e Parity error received in receive buffer. Reset
light turns on and no printout occurs. Reset
light turns off automatically when @ answer-
back is sent to CPU.

Principles of Operation, Model 2 35
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Local Mode

When operating in local mode, the information typed
at the keyboard can also enter the buffer provided
the Enter key is operated before typing. Pressing
the Bid key after typing is completed causes the con-
tents of the buffer to be printed. The information
stored in the buffer can also be transmitted at a
later time by switching the terminal to communicate
mode and pressing the Bid key. In normal local-
mode operation, no indicator lights are on; in local-
enter mode, the Enter light is on. A negative
response is sent to the CPU if the terminal is poll-
ed while it is operating in local mode. If the ter-
minal is addressed while it is operating in local
mode, an 8 @ negative response is sent to the
CPU. The Attention light and audible alarm are
also turned on to alert the operator.

Communicate Mode

When operating in communicate mode, pressing the
Enter key unlocks the keyboard, turns the Enter
light on, and enables the information typed at the
keyboard to enter the buffer. The Enter light blinks
and the audible alarm sounds as each of the last
eight character positions of the buffer is filled to
warn the operator that the buffer is nearly filled.
The keyboard locks when the capacity of the buffer
(120, 248, or 440 characters) is exceeded. After
the message has been typed (or the buffer has been
filled), transmission is initiated and the Enter light
is turned off by operating the Bid key. The mes-
sage stored in the buffer is transmitted after the
Bid key is operated, when the terminal is polled by
the CPU (see Figure 22), If addressed after the
Bid key is operated, the terminal responds with a

2 ® negative response and turns on the Attention
light and audible alarm. A EOT is included
automatically at the end of message transmission
if the terminal does not have the Record Checking
special feature installed. If the terminal is equip-
ped with the Record Checking special feature, a
EOB is transmitted instead of the © EOT (see
Figure 25). The EOQOT is transmitted automati-
cally after a @ positive response is received
from the CPU,

If the CPU responds to checking with a @ , the
terminal shifts to receive status in order to receive
the incoming message(see Figure 25). A ® nega-
tive response to checking from the CPU causes the
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terminal to shift back to transmit status and to re-
transmit the contents of the buffer. A © EOT
response from the CPU will shift the terminal to
standby status and turn on the Reset light, Standby
light, and audible alarm. The response from
the CPU is received only after a predetermined
number of retransmissions have been unsuccessful.
The number of retransmissions is determined by
the CPU program.

When operating in communicate mode, the type-
writer keyboard is locked under the following con-
ditions:

e If terminal is in communicate mode, but not in
enter status.

e When a buffer VRC error is detected.
e When the buffer is filled while in Enter mode.
e During a carrier-return or tab operation.
e If terminal is in buffer print mode.
To return the carrier to the left margin, when
the keyboard is locked because of one of the con-
ditions just listed, shift to local mode and press the

Reset and Return keys.

Station Control (Multiplexer Addressing and Polling)

Station Control provides the terminal with the ability
to be addressed (indicating ""Prepare to receive') or
to be polled (a signal indicating "Prepare to send')
from the multiplexer (Figures 22, 23, 24, and 25).

NOTE: Each 2740 master terminal (either group or all call), re-
quires its own local loop when using a 4-wire leased or
shared line IBM Line Adpater. A local loop is considered to
be the communication line between the common-carrier
connecting office and the customer's 2740 terminal installa-
tion. This local loop cannot be shared by other 2740 ter-
minals. Subordinate 2740 terminals will fail to print the
first text character following an EOB/LRC sequence if they
are on the same local loop as the master terminal.

All communication in the multiplexer operation is
centralized both to and from the multiplexer to the
terminal, The multiplexer does all the necessary
polling and addressing. Anytime there is no trans-
mission from a terminal (in transmit status) for a
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* Denotes "sense character” which defines specific terminal status or
error condition. See Addressing in this section of the manual,
@ Figure 22. Addressing and Polling Operation (No Special Features)
15-second (nominal) time period, the terminal times Addressing
out and shifts to Standby status.
Each 2740 Model 2 terminal can be addressed by
Each terminal is assigned a single character three different means: an Individual address, a
identification code (either alphabetic A-Z, numeric Group address, or an All-Call address. The Indi-
0-9, or any of five additional characters). The vidual address consists of an identification code,
five additional characters are: @, -, $, ., and &. selected at time of installation, followed by the Space
This identification character is specified by the character. Only the addressed terminal responds
customer and wired by IBM personnel at instal- to an individual address.
lation time. A group address consists of the group identifica-
tion code, (selected at time of installation), fol-
Polling lowed by the Space character. This character can-
not be one that is used as an individual address.
The polling sequence is an identification code The group address is used for addressing only and
followed by the Space character. The terminal allows all terminals in the group (wired for the
responds witha (N) if it is not ready to transmit particular identification code) to receive the mes-
data anda (D) followed by text if it is ready to sage transmitted from the CPU. Only one terminal
transmit (Figures 22 and 25). I the terminal is (designated Master terminal) of the group responds
polled when the terminal or data set has power to the group addressing sequence.
turned off, no response is sent to the CPU. The The All-Call address is the slash (/) character
multiplexer times out and posts this condition as an followed by the Space character. The All-Call
error condition to the user. address enables all terminals on the line (in Stand-
Term. ( ’ @ @ @ ( * @ ( * @ @ q
T T T T [ )
NON-
SWITCHED
LINE
Mult. y Term D) Text @ L Texf® L l)Te,.m 'lf, D) Text L } -
Addressed U] 'é 1) 'é Addressed Azrc;:essed @ 'é: ©

* Denotes "sense character" which defines specific terminal status or
error condition. See Addressing in this section of the manual,

@ Figure 23. Addressing Operation (With Record Checking Special Feature Only)
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by status) to accept the transmitted message. Only
one terminal (Master terminal) responds for the
group. The Group or All-Call Master terminal is
designated by the user at the time of installation and
wired by an IBM Customer Engineer.

Address Responses

When addressed by the CPU, the 2740 Model 2 re-
sponds with a two-character response (see Figures
22, 23, and 24 for typical addressing operations
and responses). The first character is a ""'sense
character' for a specific definition of the terminal
status or error condition. The second character is
a ® if the terminal is ready to receive data (Re-
ceive status) or a if the terminal is not ready
to receive data (Not Receive status).

NOTE: The "sense character" returned in response to addressing
is in lower case PTTC/EBCD code, unless some other code

set is used.
Terminals with Receive Status

Four types of failures (Figure 26) are detected and
stored by the 2740 Model 2. Once the terminal with
Receive status (and any of the four error conditions
stored) is readdressed, it responds with the two-
character response. The response consists of the
"sense character" for the highest priority error
detected, followed by the The "'sense char-
acter" response to the CPU does not cause auto-
matic retransmission, but is intended for error
condition statistics.
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The four types of error conditions, listed in order
of priority, are:

1. Electronic hardware failure: Only terminals
with the Buffered Receive special feature will
detect this type error. This error will be
indicated when an even (incorrect) parity char-
acter is entered into the buffer while the ter-
minal is in the receive text mode.

2, I/0O error: Indicates that the character select-
by the I/0 character select magnets does not
compare correctly with the character that was
presented to the I/O character select magnets.
Detection of this type error means only that
improper operation of a character select mag-
net has occurred.

3. Line VRC error: This error will be indicated
when an even (incorrect) parity character is
received by the terminal from the line adapter
(modem or data set)

4, Terminal-induced VRC error during trans-
mitted message: Indicated when an even (in-
correct) parity character is sent from the
terminal to the line adapter (modem or data
set).

All stored error conditions are reset after the
""sense character" @ terminal response for the
highest priority error condition has been transmitted.
The stored error conditions are not reset when the
terminal responds with the "sense character ' ®
response (terminals without Receive status). If no
error is detected, the '"'sense character' trans-
mitted is a Space character (C bit).

. . Buff inal
Terminal Condition v e'red Termina . Recovery Procedure
Receive Feature Response
No Error Stored With or .
without Space ® None required
Electronic hardware failure . If there are errors in messages received
. With / . . .
on last message received by terminals without Record Checking,
the CPU is not informed until the next
I/0O Failure on last message With or s ® addressing response. However, at the
received without option of the program, the previous
message may be retransmitted upon
Line VRC error during last With or ® receipt of the "sense character"
message received without U which defines the error.
Terminal induced VRC parity With or Message retransmitted at the
error during a transmitted without Y ® programs option.
message

* The "sense character" ® response to the CPU is intended for error condition statistics.
All of the "sense characters” except space should be stored or printed for error analysis.

@ Figure 26, Address Responses (Terminals with Receive Status)

Special Features, Model 2 39



Form A24-3403-3
Page Revised 1/23/69
By TNL N27-3034

Terminals Without Receive Status

'A "sense character" ® (Figure 27) is transmitted
by a terminal without Receive status. In this case,
the "sense character" defines the condition which
initiated the ® response to the addressing se-
quence. Three of these conditions are considered
as status conditions: (1) enter mode, (2) bid status,
and (3) buffer print in communicate mode.

When the terminal is in enter mode, it is assum-
ed that a message is being prepared by the operator
and will be completed at some later time. For Bid
status, it is assumed that a message has been pre-
pared and that the Bid key has been pressed; there-
fore, the program should continue with other pro-
cessing and poll the terminal for the message before
readdressing the terminal. For buffer print in
communicate mode, the program should continue

ator,
to turn off.

If the terminal is addressed when the terminal
or data set has power turned off, no response is
sent to the CPU. The CPU times out and posts this
condition as an error condition to the user.

with processing and readdress the terminal later.

Three other conditions are considered to be
operational, rather than status, conditions because
they require operator intervention before the ter-
minal is ready for operation. The three conditions
are: (1) terminal in local mode, (2) ready except
out of paper, and (3) ready except document device
down.

When the addressed terminal responds with the
""sense character" @ , the Attention light comes
on and the audible alarm sounds to alert the oper-
Regaining status causes the Attention light

Indication at

Terminal Status .
Terminal

Terminal
Response

Error Recovery Procedure

In Enter while in

Complete entering and press bid key and wait to

Communicate mode. ! @ be polled or press reset key.
Bid Status 2 @ Wait to be polled or go to Local mode and press

Attention light on. reset key.

dible al
Buffer print in Communicate Al;u Illb e atarm .
mode (bell) rings. PR ) None required
. (Gaining status

will turn off . .
In Local mode attention light.) 8 @ Switch to Communicate mode .
Ready except out of paper 9 @ Load paper.
Ready except document s @ Raise document device.
device is down ¢
No power on terminal or None None Turn power on. Processor should post error
data set (processor condition to user.

times out)

@® Figure 27, Address Responses (Terminals without Receive Status)
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Buffer Expansion

The buffer is also available in 248- and 440- position
sizes. The increase in buffer capacity permits a
longer message to be transmitted at any one time.

Record Checking

The Record Checking feature is comprised of two
parts: VRC (vertical redundancy check) and LRC
(longitudinal redundancy check). A VRC (odd
parity) check is made on each character as it is
received at the receiving terminal. An error re-
ceived is printed as a dash (-) character (if Buf-
fered Receive feature is not installed) and the Parity
and Reset lights turn on. During transmission, each
terminal (transmitting and receiving) records the
bit structure of each character. The LRC counter
at each terminal is started by the transmission or
receipt of the @ character, which indicates the
start of a message. All character bits are record-
ed at both terminals until the EOB signal is
transmitted. The signal causes the contents
of the transmitting LRC counter to be sent to the
receiving terminal. At the receiving terminal the
two LRC characters are compared. If the two LRC
characters agree, and there is no VRC parity error
(or any other error such as incorrect case, over-
run, ete.), a positive answer is sent to the
transmitting terminal.

Transmitting Terminal Operation

When the operator has completed keying a message,
made any necessary corrections and pressed the Bid
key, the terminal is shifted to lower case (the shift
code is stored), if necessary, and a EOB code
is stored in the buffer. The (D) followed by the
contents of the buffer (starting with the first posi-
tion of storage and ending with the LRC char-
acter), is transmitted when the terminal is polled
by the CPU (Figure 25). The contents of the buffer
will not print while the data is being transmitted.
After transmission is completed and the message
is acknowledged by the CPU ( @ only), the Trans-
mit light turns off and the Standby light turns
on. If the CPU acknowledgment indicated an error
condition @ , the terminal retransmits the mes-
sage automatically (Figure 25). The message con-

| cPU (Figure 25).
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tinues to be retransmitted until a positive response

, a @ , ora EOT response is receiv-
ed from the CPU. A EOT response indicates
the CPU has not received the message correctly and
wants to terminate the transmission. Upon receipt
of the @ code the terminal switches to Standby
status (with the Standby light, Reset light, and audi-
ble alarm turned on, and the keyboard locked), to
indicate to the operator that the message was in
error. The message can be retransmitted without
rekeying, by pressing the Reset key and then the
Bid key. The message will be retransmitted when
the terminal is polled by the CPU.

If the message is received correctly, the Trans-
mit light turns off automatically when the positive
acknowledgment or @ is received from the
When a @ response is receiv-
ed, the terminal sends a @ EOT code to the CPU
and switches to Standby status (Standby light on ).
When a @ response is received, the terminal
switches to Receive status automatically (Receive
light on) to receive the incoming message from the
CPU. If any character other than © y
or @ is received as a response to the ‘ LRC
sequence, it is treated as a @ and the message is
retransmitted.

Receiving Terminal Operation

After receiving the code, the receiving terminal
compares the next character received (LRC char-
acter) with its accumulated LRC character. If they
do not compare, if a VRC error occurred previously,
or if any other error (incorrect case, buffer over-
flow, etc.) occurred, the negative response could be
a or depending on the type of error (Fig-
ures 23 and 24). An error message is never printed
at the terminal if the Buffered Receive feature is
installed. If the Buffered Receive feature is not
installed, the message is printed as it is received.
Characters of incorrect parity (VRC check) or of
incorrect case print as dashes (-). Ifa @ is

sent to the multiplexer, a dash prints at the end of
the message.

When the message is received correctly, the ter-
minal sends a @ code to the CPU. With the Buf-
fered Receive feature installed, the CPU must
respond with a © code to initiate printing of the
correctly received message stored in the buffer of
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the terminal, Without the Buffered Receive feature
installed, the CPU may respond to the @ with
another block of text, or a © EOT code.

When the Buffered Receive feature is installed,
only single blocks of data can be transmitted by the
CPU. If multiple blocks of data are transmitted,
only the last correctly received message preceding
the (C) code will print. This condition is not detec-
table at the CPU and results in lost message blocks
at the receiving terminal.

NOTE: The use of the Record Checking and Buffered Receive
special features is recommended when the Document Inser~
tion special feature is installed. The use of these two features
prevents the printout of incorrectly received messages on
ledger cards that are manually inserted in the Document
Insertion device (see Buffered Receive and Document Inser-
tion special features in this section of the manual).

Buffered Receive

This feature permits the IBM 2740 Model 2 terminal
to receive data into the buffer from the communica-
tions line. The printout of the buffer takes place

| after the text message, followed. by © , is re-
ceived from the CPU, thereby reducing the time

| that the transmission line is in use (Figure 24).
The Receive light is on and the keyboard is locked
during the buffered-receive printout operation. If
the terminal is addressed during the printout oper-

| ation, it responds with a 4 @ signal. The ter-
minal switches from receive status to standby status
after the buffer printout has been completed. Idle
characters are not required after function codes (CR,
Tab, and Index), since the Buffered Receive feature
allows completion before continuing the printout.
This reduces the number of transmitted characters.
The length of transmission cannot exceed buffer
capacity (120, 248, or 440 positions). If the Record
Checking feature is installed and a buffer overflow
occurs, the Reset light turns on, no printout occurs,
and a © EOT code is sent to the CPU. If a buffer
overflow occurs and the Record Checking feature is
not installed, a garbled message will print out,

With this feature and the Record Checking feature
installed, only single blocks of data can be trans-
mitted by the CPU. If multiple blocks of data are
transmitted, only the last correctly received mes-
sage preceding the © code will print. This condi-
tion is not detectable at the CPU and results in lost
message blocks at the receiving terminal.

Telegraph Line Adapter

This feature provides an adapter that enables the
IBM 2740 Model 2 to be used with a 75-bps leased
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private-line telegraph service. With this feature,
the terminal can operate over leased common-
carrier or equivalent privately owned 75-bps tele-
graph channels at a transmission rate of 8.33
characters per second (cps). When using these
facilities, non-code-sensitive regenerators must
be used, The channel must be able to operate at
75 bps with the 9-bit-per-character code, and must
be terminated in a 62.5-mA neutral dc loop at the
terminal.

Speed Base--600 bps

This feature provides for operating over leased
common-carrier private-line telephone service or
equivalent privately owned facilities at 600 bps
(66.7 cps). The Buffered Receive feature is a pre-
requisite.

Header Control

This feature allocates up to 28 positions of the buffer
for storing repetitive header information. Starting
with position 1, increments of four positions (up to
28 maximum) can be specified at the time of ordering.
With the Header switch in the OFF position (switch
located on switch panel at right rear corner of
typewriter table), data typed at the keyboard can be
entered into the header area of the buffer (Enter key
operated). This data is available every time the
buffer reads out to the line. Changes in data in the
header area of the buffer must be made by retyping
the entire area. Once header data has been entered,
turning the Header switch to the ON position allows
subsequent data entered to automatically start at

the end of the header area of the buffer. Transmis-
sion will be from the beginning of the header area to
to the end of information stored in the buffer. All
positions of the header area must be filled with
characters and/or spaces. If the terminal power is
turned off, the buffer information will be lost. Data
keyed into the buffer (including the header area) can
be printed out for verification by entering the data
while in local-enter mode (with Header switch in
OFF position) and pressing the Bid key after all
data has been entered.

NOTE: If the Buffered Receive feature is installed, the positions
used for header control are not available to receive data from
the line when the Header switch is set to the On position.

Edit

The Edit feature simplifies the method of correcting
typing errors entered into the buffer; however, the



backspace-retype and restart-retype methods of
correction (described under Typing Error Correction
Procedure) may still be used. The Edit feature is
controlled by the following keys:

Line Return Key. This key is operative only when
the terminal is in the enter-local or enter-communi-
cate mode. Pressing the Line Return key immedi-
ately following the operation of the Line Type Key or
keyboard operation causes the buffer to back up and
erase all characters up to and including the first
character of the present line.

NOTE: This key should not be used to inhibit the 15-second
Enter timeout.

Line Type Key. The Line Type key is operative only
in enter-local or enter-communicate mode. Opera-
ting this key immediately after the buffer is restored
to position 1 by the Enter key causes the buffer to
print out to, and perform, the next carrier return
stored in the buffer. Subsequent lines may be typed
out by repeated operation of the Line Type key,
which becomes inoperative after typing a character
or reaching the character where the Enter key was .
operated.

NOTE: This key should be used to inhibit the 15-second Enter
timeout on machines with the Edit special feature.

Enter Key. Pressing this key while in the enter
mode causes the buffer address to be reset to the
first position and the terminal to remain in enter
mode.

NOTE: This key should not be used to inhibit the 15-second
Enter timeout,

Edit Error-Correction Routines

If an error occurs inthe present line of typing, the
correction procedure is as follows:

1. Press CR/LF key (moves print element to left
margin and next line).

2. Press Line Return key to back up the buffer to
the beginning of the line.

3. Rekey the entire line.

If the error is not in the present line of typing,
the correction procedure is as follows:

1. Press CR/LF key (moves print element to left
margin and next line).

2. Press Enter key (restores buffer to position 1).
This is the second operation of the Enter key
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since this key was operated before typing was
started.

3. Press Line Type key, advance the buffer line-
by-line (by repeated operation of the Line Type
key) until the end of the line to be corrected is
reached.

4. Press Line Return key.

5. Retype the line in error and all succeeding lines
of the message.

The stored information can be verified by switch-
ing to local mode and pressing the Bid key or by
repeating the Line Type key operation. This causes
the contents of the buffer to be printed. If the mes-
sage is correct, switch to communicate mode and
press the Bid key. Transmission will occur when
the terminal is polled.

Split Friction- Feed Platen

A Split Friction-Feed Platen is available to further
enhance the forms-handling capability of the IBM
2740 Model 2 terminal. This feature can be in-
stalled only at the plant and must be specified with
the order. However, the operator can interchange
the split platen with a standard friction-feed platen.
The two sections of the platen may be manually dis-
engaged by pulling out on the left platen knob, and
will remain disengaged until this knob is pushed in.
When the platen is split (disengaged), only the right
portion will be indexed by manually operating the
Index key, the platen knobs, or by receipt of line
feed or new line code from the CPU. When the
platen is not split (engaged), both sections are in-
dexed normally. The platen is split so that 5-1/2
inches of the printing line is available on the left
portion. The print positions that would print directly
on the split in the platen should not be used since
they may not be legible. For a 10-pitch machine,
this could be the 56th or 57th character. For a 12-
pitch machine, this could be the 67th or 68th
character.

The Platen Split indicator light (Figure 19), is
on whenever the platen is in a split condition. This
light may also glow (with less brilliance) when the
standard friction feed platen is substituted for the
split platen. When the Document Insertion feature
is operated, the keyboard will lock if the platen is
split. The keyboard will unlock when the platen is
restored to normal,

NOTE: The Document Insertion feature is a prerequisite when
ordering the Split Friction-Feed Platen feature.

Special Features, Model 2 43



Form A24-3403-3
Page Revised 1/23/69
By TNL N27-3034

Document Insertion

| The Document Insertion feature (Figure 28) enables
the operator to easily insert and position individual
forms to receive all or a portion of the printed out-
put. A typical application might be printing on a
continuous-form journal and simultaneously posting
on ledger cards that are manually inserted by the
operator. If the terminal is addressed and the
Document Insertion device is tilted forward, the
terminal responds with an @ (N) response.

If the Split Platen feature is installed and the
Document Insertion feature is not in use, the entire
writing line of the typewriter is available for print-
ing if the operator replaces the split platen with a
standard friction-feed platen (see Split Friction-
Feed Platen).

NOTE: Pin-feed platens cannot be used when the Document
Insertion feature is installed.

When either of the Document Insertion features
are used (6 inch or 7-3/8 inch) the left margin stop
must be positioned at least 2.3 inches to the left of
the first character to be printed on the document.
This allows the print element and carrier mechanism
to clear the document chute when the document in-
sertion device is tilted forward to insert the docu-
ment, Margins are set by pushing the Margin Stop
lever to the rear and moving it either to the left or
right to the desired location. Therefore, the initial
operation of a line-message printout must begin with
an HT (Horizontal Tab) code to move the carrier a
minimum of 23 print positions to the right. The
same line-message printout should conclude with an
NL (New Line, Carrier Return and Line Feed) code

Figure 28, Document Insertion Feature
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to return the print element to its extreme left posi-
tion. The following versions of the Document In-
sertion feature are available:

Feature Number 3401. This version of the Docu-
ment Insertion feature accepts cards 6 inches wide
and permits the operator to position them so that
the left edge of the card is 2-1/2 inches to the right
of the first print position. If a 10 or 12 cpi (char-
acter-per-inch) print element is used, 25 (10 cpi)
or 30 (12 cpi) characters, respectively, may be
printed before printing on the ledger card occurs.
Print-position 26 (10 cpi) or 31 (12 cpi) cannot be
used, and position 27 (10 cpi) or 32 (12 cpi) will
print on the ledger card.

Feature Number 3402, This version of the Docu-
ment Insertion feature accepts cards 7-3/8 inches
wide and permits the operator to position them so
that print-position 57 (10 cpi) or print-position 68
(12 cpi) is the first position to print on the card.
Print-position 56 (10 cpi) or 67 (12 cpi) cannot be
used.

Document Insertion Operation

The Document Insertion feature provides a means of
inserting ledger cards in front of the typewriter
platen without using the platen knobs (Figure 28).
To insert the ledger card, push down on the Release
button (Figure 28, Part A) and simultaneously pull
the post toward the front of the terminal (Part B).
When the device is tilted forward, the feed rolls
are open and the card can be inserted (Part C). A
pressure arm pushes the card against the left card
guide while the feed rolls are open. If the terminal
is addressed while the device is in its forward
position, an @ @ response is sent to the CPU.

After the card is inserted, the device can he
moved toward the rear of the machine. This action
requires very little effort as the device is spring
loaded. The card can still be moved at this time,
and can now be positioned for printing (see Docu-
ment Design). The feature is locked in position by
again pushing down on the Release button. The
spring-loaded mechanism returns the feature to its
home position, and the card is held securely in place
and is ready to receive the printed data. The card
is removed by repeating the Release button and tilt-
forward action. An interlock locks the keyboard
whenever the feed rolls are open.
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Ledger-Card Stock

The ledger card should be of single-part, 90- to
120- pound stock (IBM card stock meets these spec-
ifications).

The location of the first printable line on the docu-
ment depends upon the version of Document Insertion
feature being used. The last printable line is 1.0
inches from the bottom of the card regardless of
which feature is used.

NOTE: The grain of the paper stock used should be in the same

direction as the printing on the document (horizontal). The

length of the card should be 5 inches.

Document Design

When designing the format of documents to be used
in the Document Insertion device, one must consider
the location of the operator print-line indicators and
the distance between the indicators and their corre-
sponding lines of printing on the document. The
print-line indicators can be either numerals or
alphabetic characters (6-inch), or lines identified
by numerals or alphabetic characters (7-3/8 inch).
The print-line indicators are printed commercially
on the document and are a part of the document de-
sign specifications provided by the customer.

Document Alignment (6 Inch Width). When using
6 inch documents, the first operator print-line in-

| dicator (upper A in Figure 29) should be printed 1/4
inch in from the right-hand edge and a minimum of
9/16 inch from the top of the document. Succeeding
print-line indicators B, C, D, etc., are spaced 6 to
the inch,

When the document is inserted and the first print-
line indicator (A) is aligned between the two red
scribed lines on the document chute, the bottom of
the first line of printing will be 1.3 inches below
the centerline of the two scribed lines (Figure 29).
Each succeeding line of printing will be 1. 3 inches
below the centerline of the corresponding print-line
indicator. The vertical spacing of the print-line
indicators should be 6 lines per inch,

Additional numerals or alphabetic characters
can be printed on either the right or left edge of
the document (when it is commercially printed) to
identify the lines of printing. These numerals or
alphabetic characters are used when periodic post-
ing is done on the document. The operator can
quickly identify the next line to be printed and can
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Figure 29, Document Alignment (Six~Inch Document)

insert and position the document accordingly. That
is, if line D is the next line to be printed, the docu-
ment is positioned so that the operator print-line
indicator D is centered between the two red scribed
lines on the document chute. The identifying numer-
als or alphabetic characters are vertically spaced

6 per inch,

Document Alignment (7-3/8 Inch Width). When using
a 7-3/8 inch document, a line should be printed that
extends in from the right edge of the document a
minimum of 1/4- inch and a minimum of 7/16- inch
from the top of the document (Figure 30). Succeeding
lines are vertically spaced 6 inches per inch,

When document is inserted and the first print-
line indicator (1) is aligned with the red scribed line
on the document chute, the bottom of the first line of
printing on the document will be 2, 28 inches below
the indicator line (Figure 30). The bottom of each
succeeding line of printing will be 2, 28 inches be-
low the corresponding print-line indicator.

46

Additional numbers or alphabetic characters can
be printed on either the right or left edge of the
document (when commercially printed) to identify
the lines of printing, These numerals or alphabetic
characters are used when periodic posting is done
on the document. The operator can quickly identify
the next line to be printed and can insert and position
the document accordingly. That is, if line 4 is the
next line to be printed, the document is positioned
so that the number 4 print-line indicator is in align-
ment with the red scribed line on the document chute.
The identifying numerals or alphabetic characters
are spaced 6 per inch.

Paper Guide, Tear Bar, and Roll Paper Holder

This accessory provides for mounting rolls of con-
tinuous forms or paper on the back of the typewriter.
It also serves as a guide for the paper after printing
has been completed. A tear bar provides for tear-
ing off printed matter.
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Pin-Feed Platens

Pin-feed platens are available in the following inch
sizes for the IBM 2740 Communication Terminal
Model 2 Selectric Typewriter.
platens may be ordered in place of the standard
friction-feed platen.

Any one of these

NOTE: Pin-Feed platens cannot be used when the Docu-

ment Insertion special feature is installed.

Over-all Hole-to-Hole Writing
Forms Width Width Line
5 3/4 51/4 4 3/4
6 1/2 6 51/2
8 71/2 7
81/2 8 71/2
91/2 9 81/2
917/8 93/8 817/8
10 3/8 97/8 93/8
10 1/2 10 91/2
10 5/8 10 1/8 95/8
11 3/4 111/4 10 3/4
12 111/2 11

13 5/8 13 1/8 12 5/8

IBM Line Adapter (Limited-Distance Type 1)

This feature permits the customer to attach an IBM
2740 Terminal Model 2 to customer-installed com-
munications line or leased common-carrier private
line channels. The line adapter feature (installed
within the 2740) provides the necessary signal modu-
lation and demodulation for transmission on two-
wire or four-wire communications lines up to 4. 75
miles in length with a single 2740 attached. Two
versions of this line adapter are available: Type 1A
for two-wire systems, and Type 1B for four-wire
systems.

IBM Line Adapter (Limited-Distance Type 2)

This permits the customer to attach an IBM 2740
Terminal Model 2 to customer-installed communi-
cations lines or leased common-carrier private line
channels. The line adapter feature (installed within
the 2740) provides the necessary signal modulation
and demodulation for transmission on two-wire com-
munications lines up to 8.0 miles in length.
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IBM Line Adapter (Leased Line)

This feature permits the customer to attach an IBM
2740 Terminal Model 2 to a leased common-carrier
private line or equivalent privately owned facility.
This line adapter feature (installed within the 2740)
provides the necessary signal modulation and demo-
dulation for transmission on a two-wire or a four-
wire communications line without length restriction.

IBM Line Adapter (Shared Line)

This feature permits the customer to attach an IBM
2740 Terminal Model 2 to one of four subchannels
which can be obtained from either the customer's
privately owned or leased common-carrier telephone-
grade communications facilities. This line adapter
also provides the necessary signal modulation and de-
modulation required for data communications. With
this feature, one telephone line can provide up to

four separate paths for simultaneous data transmis -
sion. This line adapter is available for operation on
either two-wire or four-wire communications
facilities.

NOTE: For additional information on the use of IBM line adapters,
see Planning and Installation of a Data Communications
System Using IBM Line Adapters, Form A24-3435,

TIMING CONSIDERATIONS, MODEL 2
The timing considerations for the IBM 2740 Model 2,

with the following exceptions, are the same as those
described for Model 1 in this manual,

Enter Communicate Timeout

When in enter communicate mode, the 2740 Model 2
will time out and reset to Not Enter status if the
operator does not perform one of the following opera-
tions within 15-second (nominal) intervals:

e Type a character.

e Perform a function (tab, carrier return, etc.).

e Press Enter key.

e Press Line Return key (Edit special feature).

e Press Line Type key (Edit special feature).
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The Reset light, if on, will be turned off when enter
mode is reset by the 15-second (nominal) timeout.

Holding the Enter key depressed will inhibit the
15-second timer from timing out. On terminals with
the Edit special feature, holding the Line Return key
or the Line Type key depressed will also inhibit the
15-second timeout.

NOTE: On terminals with the Edit special feature, the Line Type
key should be used to inhibit the timeout. Pressing the Line
Return key causes the buffer to back up and erase all char-
acters up to, and including, the first character of the present
line. Pressing the Enter key causes the buffer address to be
reset to the first position.

When the terminal is initially powered on, the timer
will be inactive until the terminal transmits an
address response or a negative response to polling.

Typewriter Delay Conditions

The typewriter delay formula (Model 1) reflects the
operation of the typewriter at its maximum speed of
14. 8 characters per second. If the Speed Base (600
bps) special feature is installed on the Model 2,
transmission speed is 66.7 characters per second.
This, however, would have no effect on the formula,
since the Speed Base feature requires the Buffered
Receive feature as a prerequisite.

To compute the number of idle codes required
when operating at 8. 33 characters per second (Tele-
graph Line Adapter special feature installed), divide
the results of N in the formula as shown by 1.7, and
round off to the next whole number. If the Buffered
Receive special feature is installed, idle characters
are not required after function codes (NL, HT, and
LF), as the receive buffer allows the function to be
completed before continuing the printout.

IBM 2740 Model 2 Data-Handling Capability

The timing formulas for addressing, polling and
checking, as shown for Model 1, use a 67.5 milli-
seconds-per-character timing factor. This factor
is based on a 14. 8 character-per-second operation.
To calculate the addressing, polling, and checking
time for 66.7 character-per-second operation, use
15 milliseconds instead of 67.5 milliseconds. To
calculate the addressing, polling, and checking time
for an 8.33 character-per-second operation, use
120 milliseconds instead of 67.5 milliseconds.



The following is a listing of the communications

terms used in this manual. For a complete listing
of communications terms refer to the manual IBM
Data Processing Techniques, Data Communications

GLOSSARY

addressing or checking answer-back functions for
a group of terminals.

Modulation. The conversion of signals from a bus-

Glossary, Form C20-1666.

Addressing. The sending by d terminal (or multi-
plexer) of a series of characters that specify the
remote terminal (or terminals) to receive the suc-
ceeding message.

All Call. A method by which a transmitting terminal
or CPU sends a message that is received by all ter-
minals on the communications line.

Bit. Contraction of "binary digit,' the smallest
unit of information in a binary system. A bit may
be either a one or a zero.

Bit Rate. The speed at which bits are transmitted,
usually expressed in bits-per-second.

Buffer. A storage device used to compensate for
a difference in rate of flow data, or time of occur-
rence of events, when transmitting data from one
device to another.

Contention. A situation that exists on a communi-
cations line when more than one terminal attempts
to use the line at the same time. Line control pre-
vents contention.

Data Set. A modulation/demodulation device de-
signed to provide compatibility between input/output
equipment and communications facilities.

Demodulation. The conversion of frequency signals
from a communications line to signals for a busi-
ness machine.

Half-Duplex. A communication channel capable of
transmitting in both directions, but in only one
directiop at a time.

Line Control. The system used by either the opera-
tor or the machine controlling a communication
system to positively determine the transmit-receive
relations of the various terminals.

Master Terminal. A remote terminal on a multi-
point line which is designated to perform all

iness machine to frequency signals for transmission
over communications lines.

Multiplexer. A device for collecting the input from
many communications lines and transferring it to

the CPU; also, for accepting information from the
CPU and transferring it to one of many communica-
tions lines without forcing the CPU's timing to match
that of the connected terminal(s).

Non-Switched Line. A communications line devoted
to one user, not part of a switched network; a
leased private line or privately owned line.

On Line. Associated with a processor either directly
or through a transmission control unit. The phy-
sical connection can be accomplished by either
multiwire cable or a communications line.

Point-to-Point Transmission. Transmission of
data directly between two points with no intermediate
terminal.

Polling. The sending by a terminal (or multiplexei,

of a series of characters that allows a particular
remote terminal to transmit a message.

Subordinate Terminal. A remote terminal on a

multipoint line which has no answer-back capabilii;
and depends on a master terminal to provide ali
answer-back functions, in addressing or checking.

Switched Line. A communications line used .. -
than one customer; part of a switched network

Terminal. A machine or group of machines cap.ui-

of generating and/or receiving signals transmi{t: i
and/or received from a communications line.

Time-Out. The time interval allotted for certain
operations before system operation is interrupted

and must be restarted.

Transmission Control Unit. A communications

multiplexer.

Glossary 47



APPENDIX

This Appendix includes the code charts, keyboards, used with the 2740 Communication Terminal,
and graphics involved for the three types of codes

Appendix 49



BIT VALUE
LOWER CASE B | A C 8 41| 2 ! UPPER CASE

. B C 2 .
; B A C 4 1 :
, B A 4 2 1 ,
1 B C 4 n
T [} o
= B A 2 +
- B A 8 2 1 -

B A 8 ?
/3 1 /L
2 2 @
3 C 2 1 7
4 8 $
5 4 %
6 4 2 ¢
7 C 4 1 &
8 4 2 1 *
9 8 2 (
0 C 8 )
a B C 7 2 A
b A C 8 2 1 B
c A C 4 2 1 C
d A 4 1 D
e A C 4 E
[i B A C 2 ] F
g B A 1 G
h A 8 1 H
i B 4 2 1
i B A C J
k A 4 2 K
| A C 8 L
m B C 1 M
n A C 2 N
° B C 8 [@)
P B A 4 P
q B A C 4 2 Q
T B 4 1 R
s B 8 ] S
t A - T
U A 2 T U
v B 2 1 )
w B C 8 2 )| W
X A C 1 X
y B A C 8 1 Y
z C 8 2 yA

THE CODES BELOW ARE NOT PRINTABLE

FUNCTION CODES MEANING
PN C 8 4 Punch On

BY A 8 4 Bypass

RES ) 8 4 Restore

PF B A C 8 4 Punch Off

RS 8 4 1 Reader Stop

LF A C 8 4 1 Line Feed

NL 3 C 8 4 ] New Line (Carrier Return and Line Feed)
HT B A 8 4 ) Horizontal Tab

ucC 8 4 2 Upper Case

ECB A C 8 4 2 End of Block

BS B C 8 4 2 Backspace

LC B A 8 4 2 Lower Case

EOT C 8 4 2 1 End of Transmission
PRE A 8 4 2 1 Prefix

L B 8 4 2 1 Idle

DEL B A C 8 4 2 1 Delete

Space C Space

Code Chart (Standard Selectric Typewriter Print Element)
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NOTE: Available only on an RPQ (Request Price Quotation)
basis for Model 2.




LOWER CASE . | UPPER CASE
CHARACTER SET Bit Value CHARACTER SET
stdfa [ e B [ A [c 8 a4 [2 [ |stafa [H 1.

- B A 8 2 1 .
$ 1 B C 8 2 1 ! [
; A C 8 2 1 ,

# = ' 8 2 1 E3 —+H+ "

@ 12 A [ a 1/4

& + = B A C + <

_ B — N —
A C 1 2
1 1 =1 > i
2 2 o [H]@
3 C . 2 1 ; 7
4 4 [ $
5 C 4 1 % I (%
6 C 4 2 [ ¢
7 4 2 1 " &
8 8 *
5 C_ 8 1 (] {
0 [ 2 ) 1 3 )
a B A 1 A
b B A 2 B
c B A C 2 1 C
d B A 4 D
e B A C 4 1 E
f B A C 4 2 F
g B A 4 2 ] G
h B A 8 H
i B A C 8 1 |
| B C 1 J
k B C 2 K
| B 2 1 L
m B C 4 M
n B 4 1 N
o B ) o
p B C 4 2 1 P
9 B C 8 Q
r B 8 1 R
s A C 2 S
t A 2 ] T
u A C 4 V]
v A 4 1 \
w A 4 2 W
X A C 4 2 1 X
Y A C 8 Y
z A 8 i 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 i Line Feed
NL 8 C 8 4 1 New Line (Carrier Return and Line Feed)
HT B A 8 4 ] Horizontal Tab
uc 8 4 2 Upper Case
EOB A C 8 4 2 End of Block
BS B C 8 4 2 Backspace
LC B A 8 4 2 Lower Case
EQT C 8 4 2 1 End of Transmission
PRE A 8 4 2 1 Prefix
IL B 8 4 2 1 idle
DEL B A C 8 4 2 1 Delete
Space C Space

Code Chart (PTTC/BCD)

NOTE: Available only on an PRQ (Request Price Quotation)

basis for Model 2

Appendix
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Bit Value
LOWER CASE B A C 8 4 2 1 UPPER CASE
B A 8 2 1 —
% B C 8 2 1 !
] A C 8 2 1 |
# 8 2 1 "
@ A T
& B A C +
— B -
/ A C 1 ?
1 1 =
2 2 <
3 C — 2 i :
4 4 :
5 C 4 1 %
6 C 4 2 .
7 4 2 1 >
8 8 *
9 C 8 1 (
0 cC 8 2 )
a B A T A
b B A 2 B
c B A C 2 1 C
d B A 4 D
e B A C 4 1 E
£ B A C 4 2 F
g B A 12 1 G
h B A 8 H
i B A C 8 1 T
i B C 1 J
k B C 2 K
| B 2 1 L
m B C 4 M
n B 4 1 N
) B 4 2 ()
b B C 42 ] P
q B C 8 Q
r B 8 1 R
s A C 2 S
t A 2 1 T
u A C 4 U
v A 4 1 Vv
w A 4 2 w
X A C 4 2 1 X
y A C 8 Y
z A 8 1 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 1 Line Feed
NL B C 8 4 1 New Line (Carrier Return and Line Feed)
HT B A 8 4 1 Horizontal Tab
ucC 8 4 2 Upper Case
EOB . A C 8 4 2 End of Block
BS B C 8 4 2 Backspace
LC B A 8 4 2 Lower Case
EOT C 8 4 2 1 End of Transmission
PRE A 8 4 2 1 Prefix
IL B 8 4 2 1 Idle
DEL B A C 8 4 2 1 Delete
SPACE C Space

Code Chart (PTTC/EBCD)
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MAR [x]|] @ # $ % ¢ & * ( ) - + []BACK
REL 1] 2 3 4 5 6 7 g || s 0 - = ||space| [INDEX
o
TAB—I Q |lw E R T Yy || u | o) p 1
CLR RETURN ON
LOCK A S D F G H J K L ; '
' . ? OFF
SET SHIFT Z X C \Y; B N M , . / SHIFT
SPACE BAR

Keyboard (Standard Selectric Typewriter)

NOTE: When this keyboard and associated print elements are
specified, the line code assignments of the graphic char-
acters change and are not compatible with the PTT/BCD
and PTTC/EBCD print elements and associated keyboards.
This keyboard and print element is available only on an
RPQ (Request Price Quotation) basis for Model 2,

MAR = ) i : %1l . " ¢ ) — || + [|sACK
REL vl 2 s« sllellz 1l sl ol]lo[{-||a& [[space||NPEX
¢
TAB Q w E R T Y U ! O P @
CLR RETURN ON
! +
LOCK A S D F G H J K L $ #
’ . ?
SET SHIFT| Z X C \ B N M P . / SHIFT| OFF
SPACE BAR
Keyboard (PTTC/BCD)
NOTE: This keyboard and print element is available only on an
RPQ (Request Price Quotation) basis for Model 2,
MAR = < || ¢ sl % ' > |« ) — || * |BACK | |iNDEX
REL I 2 3 4 5 6 7 8 9 0 & |lspace
¢
TAB —l Q w E R T Y u | o) P @
RETURN ON
CLR T W
LOCK] A S D F G H J K L $ #
=] »
SET SHIFT VA X C \' B N M B . / SHIFT OFF
SPACE BAR

Keyboard (PTTC/EBCD)
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Technical Newsletter File Number 2740/ TP-09
Re: Form No. A24-3403-3

This Newsletter No. N27-3034

Date January 23, 1969

. None
Previous Newsletter Nos.

Changes to IBM 2740 IBM Communication Terminal Models 1
and 2 Component Description (SRL Form No. A24-3403-3)

This newsletter incorporates the two-character responses for all addressing
operations of the 2740 Communication Terminal Model 2. These responses
define the specific status or error condition of the terminal,

Also included is additional information on Enter Communicate timeout and 1I/0
error detection. The Model 2 section should be reviewed entirely, since minor
changes have been made throughout.

A text change is indicated by a vertical line to the left of the change; an
illustration change or a new illustration is denoted by the symbol e to the
left of the caption.

To bring your publication up to date, please remove the complete portion of
the manual dealing with Model 2, comprising pages 27 through 46, and
replace it with the attached replacement pages 27 through 46.2. In addition,
the following pages are to be inserted and/or removed:

iii, iv
55, 56
57,58 (added)
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