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DATA LINE MOD/DEMOD
MACHINE RATE FEATURES CODE DATA MODE REQUIRED FACILITY TO
2701 6 cps #7860-$75 Telegraph HDX None Leased 60 WPM Telegraph terminals.
$200 45,45 bps (7. 42 units) Telegraph HDX (If line is controlled,
be AT B2
7.5 cps #1861-$75 Leased 75 WPM e ) 8382 or
56. 8 bps Telegraph HDX :
10.0 cps #7862-$75 Leased 100 WPM
74.2 bps Telegraph HDX
8.33 cps #4633~-$75 Serial, odd 1050
75.0 bps parity BCD
(9. 0 units)
10 cps #7885-$75 Serial, ASCII ATT103A (cost TWX Manual dial to and
(no parity) inc. in TWX or auto answer from tele-
(11. 0 units) chg.) TWX! type mod 33/35 term.
#7885-$75 ATT103A and Auto dial to and auto
#1302- 35 ATT801A (103 answer from teletype
inc. in TWX mod 33/35 terminals
chg.)
14.8 cps #4645-$75 Serial, odd ATTI103F or Leased Voice 1050/1060/1070
134.49 bps parity BCD WU1601A Grade HDX with same mod/demod.
(- 0 units) WU DLT Leased WU
Class D HDX
#4645-$75 Included in machine Owned Voice
#4636-$10 Grade HDX
(up to 8 miles)
#4645-$75 ATT103A and Telephone System 1050/1060 with
#1302-$35 ATT801A or TWX! same mod/demod
(103 inc in TWX chg)
66.6 cps #4646-$75 Serial, odd parity HDX ATT202C or D Leased Voice 1070
600 bps BCD or WU1601A Grade FDX
#4646-$75 (5. 0 units) Included in machine Owned Voice
#4637-$10 Grade HDX
(up to 8 miles)
60 cps #4648-$75 Serial, odd parity ATT202D or Leased Voice 1030
600 bps BCD WU1601A Grade FDX
(10, 0 units)
#4648-$75 Included in machine Owned Voice
#4637-$10 Grade HDX

(up to 8 miles)

(continued)
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DATA LINE MOD/DEMOD
MACHINE RATE FEATURES CODE DATA MODE REQUIRED FACILITY TO
2701 150 cps #7696-$200 Serial 4 of 8 ATT202C and Telephone System STR, 7740, 7750,
(continued) 1200 bps #4703-% 45 (1248ROXN) ATT801A another 2701
#1303-$ 35 (can have FDX
#7696-$200 ATT202C or D or Leased Voice 232:‘1‘;,1];??:?:1}1
#4703-$ 45 WU 1601A Grade HDX X
another line appearance)
250 cps #7696-$200 ATT201A and Telephone System
2000 bps #4703-$ 45 ATT801A
#1303-$ 35
#7696-$200 ATT201A Leased Voice
#4703-% 45 internally clocked Grade HDX
300 cps ATT201B
2400 bps internally clocked
5100 cps #7695-$200 HDX with ATT301B Leased telpak 7710, 7711
40,800 bps FDX control (included in cost A2 2701
of chan terminal)
internally clocked
Higher speeds are feasible but must be RPQ at present.
2702 6 cps #7895-$20 Telegraph HDX None Leased 60 WPM Telegraph terminals
$850 45,45 bps #7911-$35 7.42 units telegraph HDX (If line is controlled,
#9680-NC must be ATT83B2
7.5 cps #1895-$20 Leased 75 WPM or WUL15A.)
56,8 bps #7911-$35 Telegraph HDX
#9681-NC
10.0 cps #7895-$20 Leased 100 WPM
74.2 bps #7911-$35 telegraph HDX
#9682-NC
8.33 cps #4615-$35 Serial, odd parity 1050
75 bps #7895-$20 BCD
#9683-NC (9. 0 units)
10 cps #3233-$20 Serial, ASCI ATT103A TWX Manual dial to and
110 bps #7911-$35 no parity (cost inc in or auto answer from teletype
11, 0 units TWX chg) TWX! mod 33/35 terminals,
#1290-$15 ATT103A Auto dial to and auto
#1310-$60 ATT801A answer from teletype
#3233-$20 (103 inc in Mod 33/35 terminals.
#7911-$35 TWX chg)
(continued)
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DATA LINE MOD/DEMOD
MACHINE RATE FEATURES CODE DATA MODE REQUIRED FACILITY TO
2702 14.8 cps #4615-$35 Serial, odd parity ATT103F or Leased Voice 1050/1060/ 1070
(continued) 134.49 bps #3233-$20 BCD WU1601A Grade HDX with same
#9684-NC 9.0 units mod/demod.
WU DLT Leased WU
Class D HDX
#4615-$35 Included in machine Owned Voice
#4612-$30 Grade HDX
#9684-NC up to 8 miles
#4615-$35 ATT103A and Telephone System 1050/1060 with
#3233-$20 ATTS801A or TWX! same data set
#9684-NC (103 inc in
#1290-$15 TWX chg)
#1310-$60
66.6 cps #4615-$35 Serial, odd parity HDX ATT 202C or D Leased Voice 1070
600 bps #9685-NC BCD or WU1601A Grade FDX
#7387-$75 9, 0 units
#3233-$20
#4615-$35 Included in machine Owned Voice
#9685-NC Grade HDX
#7387-875 (up to 8 miles)
#4613-$30
60 cps #4616-$35 Serial, odd parity ATT202D or Leased Voice 1030
600 bps #7387-$75 BCD WU1601A Grade FDX
#3233-$20 10. 0 units
#4616-$35 Included in machine Owned Voice
#7387-875 Grade HDX
#4613-$30 (up to 8 miles)
7701 (STR) 75/150 cps SAME AS 1009 AT SAME DATA RATE
$1,175 600/1200 bps
7702 (STR) 150/250/300 cps
$1,300 1200/2000/2400 SAME AS 1009 AT SAME DATA RATE
bps
7710 (STR) 150 cps #9111-NC Serial 4 of 8 SAME AS 1009 AT SAME DATA RATE Same as 1009 at same
$1,575 1200 bps (1248ROXN) data rates
on line
250 cps #9111-NC HDX ATT201A Leased Voice
2000 bps #4703-$145 externally clocked Grade HDX or
Telephone System
#9111-NC HDX with ATT201A Leased Voice

FDX controls

internally clocked

Grade FDX

(continued)
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DATA LINE MOD/DEMOD
MACHINE RATE FEATURES CODE DATA MODE REQUIRED FACILITY TO
7710 (STR) 300 cps #9111-NC HDX ATT201B Leased Voice
(continued) 2400 bps #4703-$145 externally clocked Grade HDX
#9111-NC HDX with FDX ATT201B Leased Voice
controls Internally clocked Grade FDX
5100 cps #9112-NC Included with Leased Telepak A2 7710-7711
40,800 bps facility (301B
with int clock)
7711 (STR) 150 cps #9111-NC Serial 4 of 8 SAME AS 1009 AT SAME DATA RATE Same as 1009 at
$1100 1200 bps (1248 ROXN) same data rates
250 cps #9111-NC on line HDX ATT201A Leased Voice
2000 bps #4704-$25 externally clocked Grade HDX or
Telephone System
#9111-NC HDX with ATT201A Leased Voice
FDX controls internally clocked Grade FDX
300 cps #9111-NC HDX ATT201B Leased Voice
2400 bps #4704-$25 externally clocked Grade HDX
#9111-NC HDX with ATT201B Leased Voice
FDX controls internally clocked Grade FDX
5100 cps #9112-NC HDX with Included with Leased Telpak 7710-7711
40, 800 bps FDX controls facility (301B with A2
internal clock)
7741 3 cards/min #7900-$40 Serial 4 of 8 HDX NONE Leased 60 WPM 65/66 with 67
Mod 1-$3,400 45,45 bps #7856-$35
2-$3, 900
3-$4. 900 6 cps #1082-$30 (XONR7421) Telegraph
! 45.45 bps #1475-$5 10. 5 units ATT103A (cost TWX or TWX! terminals type 19/28
#1297-8325 or inc in TWX chg)
#1201-8 35 Telegraph and
7.42 units (ATT801A) (Auto dial)
4 cards/min #7900-$40 NONE Leased 75 WPM 65/66 with 67
56. 8 bps #7856-$35 Telegraph
#1082-$30
7.5 cps #L477-$5 Telegraph
56. 8 bps
5 cards/min #7900-$40 Leased 100 WPM 65/66 with 67
#7856-$35 Telegraph
#1082-$30
10 cps #1477-$5 Telegraph
74.2 bps

(continued)
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. DATA LINE MOD/DEMOD
MACHINE RATE FEATURES CODE DATA MODE REQUIRED FACILITY TO
7741 #1297-$325 ATT801A Provides
(continued) #1291-$35 and auto dial into
TWX!
10, 9 cards/ #1076-$35 Serial 4 of 8 ATTI103A TWX! 65/66 with 68
min (XONR7421) (cost inc.
148 bps #1473-$5 10. 5 units in TWX chg)
11, 10 cards/ #1076-$35 ATT103F or Leased Voice
min WU 1601A Grade HDX
180 bps #1474-$5 WU DLT Leased WU
Class D HDX
#1076-$35 ATTI103A Telephone System Provide auto dial
#1474~$5 and to Telephone System
#1297-$325 ATTS801A
#1291-$35
8.33 cps #7900-$40 Serial BCD NONE Leased 100 WPM 1050
75.0 bps #7856-$35 odd parity Telegraph
#1082-$30 9, 0 unit
#1495-85
14.8 cps #1076-$35 ATT103A TWX
134,49 bps (cost inc. in
TWX chg.)
#1076-$35 ATT103A Telephone System Provides auto dial
#1297-$325 and into Telephone System
#1291-$35 ATTS801A )
#1076-$35 ATTI103F or Leased Voice 1050/1060
WU1601A Grade HDX
WU DLT Leased WU Class
D HDX
6.6 cps #7900-$40 Serial WU Auto Dial Telex Telex
50 bps #7856-$35 Telegraph Telegraph
#1082-$30 7.42 unit Terminals
#1463-$5
10 cps #1076-$35 Serial ATT103A TWX Telegraph
110 bps #1472-$5 AsCIl (cost inc. in Terminals
#1297-$325 no parity TWX) and type 33/35
#1291~875 11, 0 units ATTS801A
150 cps For HDX line
1200 bps #4588-$260
250 cps For FDX line SAME AS 1009 AT SAME DATA RATE.
2000 bps #4588-$260
#4589-$120
300 cps
2400 bps
71750 Capability SEE SALES MANUAL

similar to 7741
up through 1200
bps.




SECTION V LINE CONTROL SYSTEMS

This section contains descriptions of line control systems sufficiently
detailed to program and specify a machine like the 7740.

A summary of the character control sequences for frequently encountered
telegraph line control systems appears on pages V-2 and V-3.
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TELEGRAPH LINE CONTROL SEQUENCES

(See Notes on Following Page)

Line Signal Description

AT&T wu AT&T wu AT&T wuU wu
83B2 115 FINAC 117 81D1 57 111
Signal Type HDX HDX FDX FDX FDX FDX Conten.
Station Request to Space 3.0 Sec
Send @ @ @ @ @ or @D Open
Polling Sequence
Initial EOM EOM ® FIGS Blank |Y ®
(from central) Z .4 Sec
Pause
Space
Transmitter Start ALPHA | X CR 3
Code (from central) | MorG | ALPHA | aLpua | ALFHA | ALPHA | ALPHA ®
Positive Response
(from station) Msg Msg Msg Msg Msg Y @
Negative P.uesponse V or Vor1l0| 1,0 Vor2 H or Space @
(from station) 2 Sec Sec Sec Sec 5 Sec
2 LTRS
End of Polling
(from central) ® @ -2 8ec | CR ®
Pause
Selection Sequence LTRS LTRS LTRS FIGS FIGS
Initial SOM LTRS LTRS LTRS H H w LTRS
(from sender) LTRS LTRS LTRS LTRS LTRS
(optional)
(ALPHA)
Selection Code ALPHA | ALPHA | (option) Q @ ALPHA | ALPHA ALPHA
(from sender) ALPHA | ALPHA | ALPHA 3 LTRS ALPHA | ALPHA
LTRS 2 ALPH ®
Positive Response ALPHA
(from addressee v v None v @ None (comple~- None
ment of
Selection)
Negative Response
(from addressee) 10 Sec ? None ? @ None ? None
End of Selection Space CR LF Space CR LF
(from sender) CRLF CRLF CR Space LTRS Space Space
LTRS
EOM FIGS FIGS FIGS FIGS FIGS FIGS Not
HLTRS |HLTRS | HLTRS HLTRS HLTRS |HLTRS Fixed
EOT HLTRS
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GENERAL NOTES:

1.

2,

3.

Polling Sequences normally include several TSC codes, each followed
by a response, except as noted.

The term ALPHA refers to any alphabetic character from the specific
list for the particular system.

In HDX systems, a message must start with a selection sequence, even
if no selections are included.

In FDX systems, a message from a station can only be sent to a central
or control station. Messages to stations are only sent from the central
or control station.

SPECIFIC NOTES:

®
®

®

@ 0

Station Request recognized only as result of a poll.

This is a contention system - each station controls its own entry to the
line using a Way Station Selector 7304.

A TSC is sent following every C.R. in the text, If there is traffic on the
incoming line (no poll required), a BLANK is sent instead of the ALPHA.
Terminals on this system automatically initiate a CR and LF when receive
a CR.

The TSC code unblinds all previously selected printers for continuing
outgoing traffic; thus, each TSC must be preceded by FIGS Z, but no
end-of-polling code is needed.

Each WU57 Selection Code is always one alphabetic character repeated once.
Response to Selection is optional, a Q and 3 LTRS preceding the Selection
Code will trigger the answer., Only the last Selection on each message can

be required to answer back and only one of a group code.

Must precede the first message in each transmission,
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AT&T 81D1 LINE CONTROL SYSTEM

Line, Signal, and Outstation Equipment

A standard 7.42 unit line telegraph code is used with 60 ma neutral
current loops. Speed is 100 wpm (100 ms/char.). All lines are FDX,
four wire. Outstations consist of standard Model 28 telegraph tape and
page equipment with stunt boxes and necessary control gear. Any resis-
tance added to a telegraph loop by non-telegraph equipment should not
exceed 150 ohms; any line equipment should be capable of 260 volts DC,
265, ma. maximum under trouble conditions.

Line Control (Specific character sequences are typical and may differ
between customers)

1, Addressing - uses a two character code, CDC, containing any
combination of alphabetic characters, except M, O, T, V, H, Z.
(No answerback).

2. Polling ~ uses a one character code, TSC, from the following lists:

Priority U, F,C,B,J, P, Y, W, M, G.
Regular A,S, I, D, R, H, Z, L, N, O

3. End of Address CR, LF, LTRS

4. End of Message and Start of Message FIGS, H, LTRS
5. End of Transmission H, LTRS

6. No Traffic Response H

7. Transmitter Stop BLANK, 4 charpause, X, LTRS, LTRS,
2 charpause.,

8. Addressing Control Sequence required by outstation at beginning
of every message (commas not used) FIGS, H, LTRS, CDC's as
required, CR, LF, LTRS, TEXT, EOM.
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9, Polling Control Sequence required by outstation

e

T | Control
OGL Device

| ]

ICL -
Assume traffic moving on both sides of the duplex circuit

EOT Received
on ICL

I
f : f

CDC's or EOM
on OGL

End of address
or

EOM completed

Text on OGL

&

Stop Traffic
to | OGL

Send Blank, 4 charpause, space
to—I OGL

-
Send TSC to OGL

l

Response on ICL is

|
i ' o

H Start of Message Nothing
| + |
Continue Send LTR?;, gTISS, 2 charpause Wait
Polling 0 OG 5 Seconds
Resume Traffic bl
— to OGL Trouble
Yes ? /™ No Routines
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AT&T 83B2 LINE CONTROL SYSTEM

Line, Signal, and Outstation Equipment

A standard 7.42 unit line telegraph code is used with 60 ma neutral
current loops. Speed is 100 wpm (100 ms/char). All lines are HDX,
two wire. Outstations consist of standard model 28 telegraph tape and
page equipment with stunt boxes and necessary control gear. Any
resistance added to a telegraph loop by non-telegraph equipment should
not exceed 150 ohms; any line equipment should be capable of 260 volts
DC, 265 ma. maximum under trouble conditions.

Line Control (Specific character sequences are typical and may differ
between customers)

1. Addressing - uses a two character code, CDC, containing any
combination of alphabetic characters, except T, O, M, V, H, and Y.

2, Broadcast - One CDC per line may be assigned as a broadcast code
to address all stations. Normally one station (or the computer) generates
the answer back for this code.

3. DPolling - uses a two character code, TSC, containing a first character
from the following list: A,C,E,I,L,N,P,R,S,Z,W,K,D,U,X,Q,J,F,B.
The second character is usually M. If over 19 stations are on the line,
the second character can be G for those stations, choosing first char-
acters from the above list.

4, End of Address - CR, LF

5. End of Message - FIGS H, LTRS

6. End of Transmission - Same as EOM, no separate sequence.

7. Addressing Answer Back - V

8. No Traffic Response - V

9. Transmitter stop - Double blank, or open line for two character times.

10. Line Control Sequence required by outstation - When line is idle, all
station control units are in Receive-Select condition, Addressed
stations shift into Print condition and copy text after EOA., Unaddressed
stations shift into Lockout condition and do not print after EOA. All
stations shift into Receive-Select at EOM. 83B3 multipoint lines may
be controlled with the same sequence.

The sequence is shown in flow-chart form on the next page.
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83B2 LINE CONTROL SEQUENCE

(Assume Line is Idle)

Computer Starts OR Computer Sends
Sending TSC to Line
'
Tape Available No Tape Available Wait 2 Seconds
Station Transmitter . L l
Starts Station Sends No Response
J _ |
Y 1
Sends CDC | Trou'ble
Routine
| |
r |
Stops |
| |
Wait 10 Seconds I *
No Response | /Se/nder Resu{\
Trouble Sends EOA Sends CDC
Routine |
Sends Text

v Y

Sender Transmits Sender Stops
EOM Transmitting
Station Disconnects Wait 10 Seconds
Line Idle Trouble
(Start Again from Top) Routine

*Station can skip via this path if message is to go only’'to computer
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SEC TION VI BIBLIOGRAPHY

This section contains a list of publications containing information either

specifically referred to herein or else generally applicable to the subject of this

guide.

The short description is not exhaustive, or even highlights, but points

out the communications systems information in the reference.

1-

Bell System Data Communications Technical Reference Manuals

These booklets are published by AT&T and available retail through your
local Graybar Electric Company Sales Office, or from Graybar Electrical
Company Inc., 21-15 Bridge Plaza North, Long Island City 1, New York,
Except for the binder, prices vary from 30 cents to $1.50. The available
items are:

Bell System Data Communication Services
Data Set Interface Connectors

Data Set 103A Interface Specification

Data Set 103B Interface Specification

Data Set 103F Interface Specification

Data Set 201 A/B Interface Specification
Data Set 202 A/B Interface Specification
Data Set 202 C/D Interface Specification
Data Set 301 B Interface Specification
Data Set 401 A/B Interface Specification
Data Set 401 E/F Interface Specification
Data Set 401 J Interface Specification
Data Set 402 A/B Interface Specification
Data Set 602 A Interface Specification
Data Auxiliary Set 801A (Auto Call) Interface Spec
Matching Looseleaf Binder

The manuals on data sets contain very good operating descriptions as well
as detailed information about wires and electrical specifications.

Principles of Electricity Applied to Telephone and Telegraph Work

Published by American Telephone and Telegraph Company - latest

edition 1961. This is a basic text on elementary electrical principles

for internal training at AT&T. We find it particularly helpful on telephone
and telegraph principles, telephone transmission theory, modulation, and
carrier. It is available in many libraries, public and IBM, and from
Graybar as in #1 above at $4.20.
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Data Communications Handbook

IBM Form Z20-1939, controlled circulation via Communications Control
Department, DPHQ, White Plains, It contains, primarily, an excellent
set of resumes of tariffs filed with the FCC by AT&T and WU that are
pertinent to data communications. Common carrier terminal equipment
and data sets are also described. There is at least one copy at every
IBM location.,

Data Communications Concepts and Communications Facilities

IBM Form E20-8158, an excellent basic manual on the subject. An
education guide based on this manual, Form Z23-4023, may also be
available,

IBM Tele-Processing Bibliography

IBM Form A24-3089, a further source for titles not included herein.

IBM Tele-Processing Systems Summary

IBM Form A24-3090-1, brief description of IBM machines and systems
designed for tele-processing.

Capabilities of the telephone network for data transmission ~ by
Alexander, Gryb and Nast -~ Presented at AIEE Winter General Meeting,
New York, February 1960, also published in the Bell System Technical
Journal, Vol. 39, pg. 431-476, May 1960. You should be able to get
copies from IEEE.

This is a basic paper on the subject, aimed at the FM method of trans-
mission now used up to 1200 baud. Except for increases in speed now
possible with new technology, this paper is still very pertinent.

Communications Network Design Programs

IBM Confidential, Form Z20-0310-0 Description for these programs:
Multi~-Point Linkage Program, Multi-Switching Centers Allocation,
Concentrator Networks Optimization, Telpak Optimization Program,
Communications Facilities Determination, Determination of a Network
Center.

IBM Tele-Processing Components Physical Planning

IBM Form A24-3233, a description of physical requirements for
communications ability on two GP machines.
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10,

11,

12,

13.

14,

Terminal Equipment Guide

A publication available from same source as this Guide. Contains the
history and principles of operation of the families of IBM remote terminal
equipment, a selection chart, and a description of each terminal including
a configuration and references. A feature of this guide is the inclusion

of some 1900 line devices.

EIA Standard RS-232-A October 1963

Interface Between Data Processing Terminal Equipment and Data
Communication Equipment. Published by EIA, 11 West 42nd Street,
N.Y. 36, N.Y., at 90 cents.

Data Communications by Charles R. Doty, Sr.

Review of IBM role in communications. Available from Development
Laboratory, IBM Poughkeepsie.

IBM 1410 Telephone Inquiry Device Study by S.C. Naggar. Report
AP 61-3236, June 9, 1961,

Available from IBM Poughkeepsie Technical Information Center.

Tele~-Guide

A System 360 design tool for communications systems. Systems
Engineering Techniques Dept., WRO.
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SECTION VII SYSTEM IMPLEMENTATION

This section includes information on the problems which arise after
proposal acceptance.

At this time, two reports are included. Additional information may be
added in future editions.

The subject of implementation of communications systems is covered
in great detail in a new publication now in preparation, Called the System 360
Design and Implementation Guide, it will be available from the same source
as this guide.
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Switchover Methods for Communication Lines Served by Duplexed 7740's,

(This is derived from a memorandum written December 27, 1963 and
based on conferences with common carriers, 7740 Engineering, and
Customer Engineering. The term '"Duplexed 7740's" means an installation
using one 7740 to control all the communication lines and a second 7740 is
available for rather rapid takeover in the event of failure of the first 7740.
This memorandum is only concerned with the physical lines, not with
programs, updating, files, etc. In general, these methods are applicable
to other machines similar to 7740.)

1. General Methods of Duplexing

a. Transfer some or all of the lines from a failed 7740 to a backup
7740. One backup machine might serve three or four online
machines.

b. Combine some or all of the lines from a failed 7740 with work-
ing lines on a second, online 7740. This would result in a certain
level of degraded service.

c. Put one online 7740 and one backup 7740 in "'series'' on some or
all of the lines. This permits a simpler switchover and can

permit monitoring or even load sharing when desired.

2. Implementing these methods for DC Lines.

a. Transferring can be accomplished using either a Special Engineering

IBM box (RPQ) or common-carrier-designed equipment. The
latter could be plugs and jacks, manual keyswitches, or relays.
The particular common carrier for each installation will be
able to build a unique box from standard parts. Typical lead
times have been 3-5 months to installation.

A transfer of DC lines should be accomplished in such a manner
that the second machine is placed in parallel with the first, then
the first is disconnected from the local loop. This prevents an

open condition which can affect certain kinds of control and line

equipment.

b. Combining is apparently quite difficult at a customer's premises

because of problems inherent in direct current loops. We have
no definite information from the carriers that we can do it.
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c. Series - This is a very practical method where a one-for-one
backup is desired. There is no physical change of lines to effect
switchover. The off-line machine can either be in a monitoring
mode or it's interface can be resistor shunted by a CE switch.

The two wires from each line interface on each machine should
be brought to a demarcation strip., At this strip they can either
be put in series and the local loop connected accordingly, or both
machine lines and the local loop can be further connected to a
common carrier jack panel which puts them in series and pro-
vides plug and jack versatility.

Implementing these methods for voice type lines. (It is assumed that
all of this type will use data sets with some kind of tones on the line
side. )

a. Transferring can be accomplished on either side of the data set.
On the line side of leased line data sets, the switch may be
supplied by IBM (box must be approved by carrier), or by the
carrier. Only two wires are involved for each line and they are
simply transferred from the data set for the online machine to
the data set for the offline machine using plugs and jacks, key-
switches, or relays.

On the line side of switched network (DDD or TWX) data sets,
the switch must be supplied by the carrier. Its function is the
same as for leased lines.

On the business machine side of data sets, the switch may be
supplied by either the carrier or IBM. However this is definitely
beyond the usual carrier demarcation (the plug into the data set)
and the carriers are reluctant to perform this function. This is

a multi-wire interface, and it is defined by the industry standard
RS-232, Depending on the particular data sets used, and the
application, simplifications such as common leads might be
possible.

b. Combining requires special considerations but is a practical
means of duplexing leased lines. It cannot be used for switched
network lines. On the line side of data sets, a bridge network
is required to balance impedances and provide gating of signals.
Such a bridge can be supplied by the carriers. A typical one
costs $10/month per connection and each connection must be
adjusted in advance for the particular lines to be combined.
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On the business machine side, two data sets may be connected

to the same 7740 channel in parallel, remembering that we must
maintain the standard interface voltages on both data sets when
sending and must provide adequate line control to permit only one
line to send to the 7740 at a time. It is difficult to have one line
monitor signals origim ted on the other line, so line control pro-
grams must provide adequate control signals from the 7740.

c. Series - With a modification to the 7740's, this method is practical.
Because the interface uses voltage levels, rather than make-break
currents, it is not as simple as in the DC case.

Customer/Common Carrier/IBM Conference

(This is derived from a memorandum written November 12, 1964 and
based on several conferences leading to installations of 7740's, All of
them were connected to DC telegraph lines. The purpose of this memo-~
randum is to show what subjects must be covered at this conference, and
applies generally for any similar machine.) ‘

1, Why have such a conference: About 5 to 6 months prior to scheduled
machine installation, it is necessary to firm up common carrier
service orders (the lines may or may not have been ordered previously).
It is also necessary to plan the orderly transition from a present
communications system to the proposed one. A three~sided conference
brings all necessary people together to decide on all the items listed
below., These decisions then allow each side to proceed with their
own function: customer with programming details, common carrier
with equipment design and installation, IBM with installation details.

2. Attendees: Normally, the customer communications manager and
one or two of his assistants; the common carrier representative and
several of his technical men; IBM account representative, and SE.
Ideally the IBM CE force directly concerned should be represented.
The meetings usually run a total attendance of 10 or more with several
people attending "just to observe'. It is important to have people who
can make decisions during the meeting.

3. Subjects Discussed: (Documentation of these items should be at the
meeting for possible reference.,)

a. Description of present system, lines and equipment, both remote
and central.
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Description of system to be installed, lines, and equipment
both remote and central.

Specific, detailed description of logical control of line by the
computer.

Discussion of the 7740 telegraph front end electrical specifications,
the trouble shunt resistor and line current specifications.

Design of duplex switching arrangements, if required.
Design and use of the patch panel.

Physical location of the demarcation strip.

Backup procedures.

Local terminals for testing (before and/or after cutover).
Testing plans and procedures.

Cutover plans and procedures.

Schedule and service orders, including installation dates of all
lines, remotes, patch panels, and IBM equipment.

Miscellaneous items of mutual interest to some parties present
but not directly concerning installation.

Summary of Results: The general or easiest resolution of problem
area and some typical items for each topic listed in 3 above with
respect to 7740 installations with d.c. telegraph lines.

e

Description, present system: Typically these have been mixtures
of older telegraph systems like 83A, 111, direct lines. Most of
them were in need of reconfiguration, speed up, expansion.
Central equipment was torn tape or 81D.

Description, new system: (Although some people at meeting are
intimately familiar with new systems, this brings everybody up

to latest version,) Typically these are all one type of line control,
like 83B3 or 115, terminated on our 7740, with or without duplexing.
Usually just handling message traffic, but some were order entry,
with specific format descriptions necessary. Features such as
open line stop, 20 ma. line current, down-shift on space, etc.,

are agreed on here.
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Description of line control: This is usually done with specific
message types. Each character moving on the line is noted
chronologically. All three parties have the opportunity to
approve or question these character actions. Such things as
impossible customer formats, unexpected EOM's, etc., are
occasionally redesigned at this time. Also examined at this

time are the failure situations where a format is incorrect or
line fails or remote equipment fails. This includes both operator
procedures and line or equipment reactions.

Since the line control systems are usually 83B3, 83B2, 115,
81D1, which are documented in another section, a detailed
description is omitted here.

7740 Front End: The information available in the field was,
until recently, too general to satisfy common carriers, Today,
the Physical Planning and Installation manuals are fairly
complete. For my use, I find a combination of these sources
and others is necessary, See Figure I,

o One
O

NORMAL SEND AN

-48 v T Test Pair per
7740
110 OHMS Tip -

) One Pair
Norfr&_i‘ Ring + o per Line

NORMAL

Current (4 Pair

]
. 2 — 3 Pair
} By Pass
_.—E—El y l_. 62.5 ms Neutral
)

RECEIVE

per Cable up to
40 Feet Long)

SEND

ALTERNATE E
2 - See Note

ALTERNATE

RECEIVE

FIGURE I. 7740 TELEGRAPH FRONT END
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The send logic of the relay set not in use keeps the associated
send contact open. Therefore, only one relay coil is in the
telegraph line at any one time. The variable shunt across this
relay is used to set the switching point (31.25 ma.) of the relay
contacts. Its two extremes will cause total resistance of the
circuit (measured across the TIP/RING Terminals) to be between
70 and 150 ohms.

For CE maintenance purposes, the test pair and all line pairs
must appear at a patch panel. Each line pair must go through

a jack, wired in such a way that when the test pair is patched

to this jack, the external line is removed from the 7740 pair and
the test pair is connected directly to the 7740 pair.

Note@

Each main relay coil in the telegraph line is approximately
190 ohms.

Note@

Each bias coil is approximately 665 ohms with 2000 ohms
resistor in series.

Note@

These contacts are on a relay which is NORMAL whenever
power is up and a CE switch is in normal position,

Duplex Switching: Where this is required, we have followed one
of these basic methods outlined in the duplexing memorandum,
December 27, 1963: (See previous subsection. )

1.) A patch cord system where the patch panel shows all lines
and all 7740 front ends and patches are moved or added to

transfer any or all lines.

2.) A toggle switch system where each line comes to a toggle
and each 7740 front end comes to the same switch,

3.) A programmed system where the two 7740 front ends are
in series across each line.
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Patch Panel: The 7740 installation manual requires a patch
panel for CE maintenance of front end relays. We recommend
that the common carrier install it, since they usually can use it
also. All of these projects are using a similar panel, usually
referred to as a "Loop Jack Switchboard' or '"63B2 Switchboard',
When installed as common carrier equipment, only they have
access to the inside, but all parties have access to patching
area.

The figure below shows a functional schematic of one line
appearance on this panel. The line goes through contacts on
each jack. By inserting a plug into the jack, contacts are
opened and/or closed and the wires in the plug are electrically
connected to some part of the circuitry connected to the jack.

To external line

Monitor or Looping
Monitor or Looping
Set or line

Set or equipment

Miscellaneous

Actual wiring may differ since these panels are wired up on
request, not carried in stock. Sometimes not all these jacks
are provided. A typical patch panel has 30 line appearances in
a standard 19 inch rack, taking about 4-5 inches vertical spaces.

Where 2-7740's are used, the same line from each can be wired
to contacts on the SET jacks. With no plugs inserted, the two 7740's
can be in series across the line. A plastic (dummy) plug in either
or both SET jacks can open that computer loop and close the line
circuit across that jack. The MON jacks are used for monitoring
by printer, meter or lamp. The patch panel can also be used to
change a line assignment from a failed 7740 telegraph channel to
a spare channel on the same 7740, A patch cord from SET of the
spare channel to MON of the line and a dummy plug in SET of the
failed channel performs this function. Other ways of wiring the
panel are possible., The specific way of wiring must be agreed

on at this meeting.
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CE maintenance is performed on the 7740 front end relays
through patching on this panel. The test pair output from the
7740 is terminated on a MISC jack. For adjustment, a patch
cord from this jack to the SET jack of the channel provides a
known signal. The relay shunt is adjusted to provide 0 bias
at the receiving contacts.

Demarcation: This is also installed by the common carrier. It
is placed between the 7740 and the patch panel and marks the
physical dividing line between common carrier responsibility and
IBM (or customer) responsibility. The actual design may differ,
but functionally it provides a place where the common carrier's
wires are screwed down and IBM's wires are screwed down., A
metal strip may connect two screws for this purpose, or they may
both be on one screw. (In the latter case, carrier's wires should
be on bottom.) It is handy to use lugs here and the size should

be agreed on at this meeting. (7740 uses lugs which fit #8 screws.)
This strip can be used for line reassignment and meter testing
if desired.

Back Up: Aside from duplexed 7740's, other methods include:

1.) A few master control stations at the central location to be
patched into each line to send and canned message or actually
handle traffic.

2.) Procedure rules at stations for using telephone or telegram
as alternate.

3.) Automatic takeover by standby master control units on
every line.

Of importance here is a clear understanding by all parties of
what will happen at outstations at the moment of 7740 failure
and what will be done with messages in hand or in process.

Local Terminals: For testing a 7740 at installation and partially
testing its programs, a few terminals installed in the same room
are desireable. Ideally these would be set up exactly like the
terminals to be actually connected. This permits hands on
testing of a "system!' all in one room.

Sometimes this installation is not possible due to space or

economics. An alternative is to use the nearest actual terminals,
connecting them onto the computer first and testing.
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After cutover, local terminals in the computer room can be used
for network control service messages, or actual traffic messages
generated for adjacent offices, or the terminals can be removed.

Reasonable common carriers (assuming their terminals) have
temporarily installed terminals in the computer room for
testing and then moved them to an actual traffic location after
cutover,

Telegraph terminals in the same building require rectifiers in
the terminal to power the line.

Testing: Ideally, the entire communication system is connected
to the computer and real traffic is run in quantities similar to
anticipated load. The program can be tested on the Environ-
mental Simulator. On site, testing has proceeded in one of
several ways:

1.) Where all new terminals are being installed, a side-by-side
type of testing is possible. All messages sent on the old
system (line traffic) are later resent on new system (as
test traffic), This method permits day time testing and can
simulate full loading. It requires completely separate com-
munication lines, which have been provided by the carrier
for free, depending on the type of new terminals.

2.) Where the terminals are remaining, partial testing can be
arranged by monitoring the line with the 7740 to receive,
and simulate sending by program.

3.) Testing can also be done outside of business hours, resending
previous traffic for test. This requires extra hours for
operators and often cannot simulate full loading.

4.) Testing can be performed with just local terminals, but this
is far from valid for full load and all lines.

Cutover: None of these systems planned a sudden cutover of an
entire system at one instant from an old central to a new one.
This might be attempted if a complete test on a side~by-side
basis had been made. Most practical systems have cutover on a
piecemeal basis, usually a few lines or a geographic area at one
time. This requires temporary means for intercommunication
between the old central and the new. It also requires careful
planning to let the cutover portion be returned to the old central.
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Both of these requirements depend on the type of traffic. Systems
with essentially one way traffic (to or from HQ) can live with
little intercommunication between centrals. Systems with long
response requirements do not need immediate return to the old
central on failure of the new.

Cutover and testing plans usually involve the common carrier
lines and the two plans must be coordinated so that testing is
easily done but cutover is completed with line equipment in the
status desired for long term installation, This means that a

" patch panel or demarcation strip or set of switches is designed

with the present and final systems as primary criteria and all
interim steps as temporary wiring or patching.

Schedule and service orders: Every item of equipment (central
and remote) and lines must be listed on the schedule and approved
by all sides. At this time, service orders can be drafted in
cooperation with the common carrier for actual submission within
a few days. They cannot agree to schedules without these. By
drafting these at this meeting, all-sides agreement on quantities,
functions, etc., is obtained.

(A service order defines equipment and/or lines ordered by a
customer from a common carrier).
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