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PREFACE

This handbook has been compiled to provide a single source of general-
ized data for the Teleprocessing Customer Engineer. Much of the
information contained herein has been extracted from other publications.
It is not the intent of this publication to replace these existing sources,
but, rather, to supplement them.

Since the data contained in this publication can be time sensitive,
periodic revisions are planned. These revisions will be announced
through existing information media (i.e., TSL's and CEM's).

Second Edition, March 1969

This manual has been prepared by IBM Systems Development Division,
Product Publications, Dept. 860, P. O. Box 12275, Research Triangle Park,
N.C. 27709. Direct comments concerning the manual to this address.

©1 ional Business Machines C: ion 1968
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CHAPTER 1. CLASSES OF SERVICE

TELETYPEWRITER EXCHANGE SERVICE (AT&T/FCC 133)

APPLICATION

This tariff applies to interstate teletypewriter exchange (TWX) service
within the United States and to TWX service between points in the United
States and Canada at which such service is available.

Stations furnished under this tariff may also be used for intrastate
service.

DESCRIPTION OF SERVICE

‘I'cletypewriter exchange service is the furnishing of facilities for type-
written data communication between TWX stations.

The Telephone Company furnishes a line from a central office to the
customer's premises, plus connecting equipment for conditioning signals
and control of connections, and, except as otherwise provided in this
tariff, a basic teletypewriter. A listing of the customer name, firm or
corporation, or a name under which business is conducted, is provided
in the TWX service directories, except as otherwise provided in this
tariff,

TWX operates at speeds of up to 60 words per minute or, at the option
of the customer, at speeds of up to 100 words per minute. TWX also
may be used for transmission of data at speeds of up to 150 bits per sec-
ond in sequence. .

GIINERAL REGULATIONS

1. The Telephone Company does not transmit }nessages but furnishes
the use of its facilities to customers for communications.

2. All equipment and apparatus necessary for service is furnished by
the Telephone Company, except a~ expressly provided in this tariff.

3. The minimum contract period for service is one month. Service
may be terminated by the subscriber at any time after the mini-
mum contract period, subject to payment of full charges for the
service rendered. X

4. No equipment, apparatus, circuit or device not furnished by the
Telephone Company shall be attached or connected, either phys-
ically, by induction, or otherwise, with the facilities furnished by
the Telephone Company except as provided in this tariff.

A customer-provided business machine for communication with
other TWX stations may be connected to-a TWX station arranged

to operate at up to 100 words per minute through connecting equip-
ment provided by the Telephone Company. If the customer desires,
the Telephone Company will connect its teletypewriter to the TWX
station arranged for connection of the customer-provided business
machine. Also, if the customer desires, the Telephone Company
will see that TWX stations arranged to operate at 100 words per

(7/68) 1-1
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Schedule 4-Type 4C

AT & T (OLD) AT & T (NEW) WESTERN UNION FACILITY TYPE speep (D
Schecule 1 Type 1002 Class A DC Ring 45 bps Bi
Schedule 2 " 1002 "B And Tip. 56 bps C':"’Y |
Schedule 3 " 1005 C (62.5 MA) 75 bps annels
Schedule 3A " 1006 - 150 bps
_— "D 180 bps

Schedule 4-Type 4 " 3002 "G Voice Grade Channel 600 bps
Schedule 4-Type 4A " 3002-C1 Conditioning " E Spec. Treated Channel and up
Schedule 4-Type 4B " 3002-C2 " " F M " " Analog

" 3002-C4 " " H " " " Channel

Note (1) - Speed depends on the equipment used and may vary slightly from that shown.




Schedule 2 Telephoto

Schedule 2 with
Type 4 Data Type 4A Data Type 48 Data Type 4C Data Telephoto Special Conditioning
3002 3002-C1 3002-C2 3002-C4 4002 4002
| Circuit Designation
Use Alternate Voice/Data or Alternate Voice/Data o Alternate Voice/Data or Alternate Voice/Data or | Voice/Facsi Al Voice/Facsimile,
Note F. Data only Dota only Data only Data only Telephoto or Fax., Telep Telephoto or Fax., Teleph
only only

Interstate Tariff FCC No.260

General Characteristics
Type of Service

Mode of Operation
Method of Termination
Imped. Source & Load
Maximum Signal Power

2 Point or Multipoint

Half or Full Duplex (Note E)
2-Wire or 4-Wire

600 ohm-Resistive-Bal .

-8 dbm for Composite Data
Signal, ~8VU for Voice

2 Point or Multipoint
Half or Full Duplex
2-Wire or 4-Wire

2 Point or Multipoint
Half or Full Duplex
2-Wire or 4-Wire

2 Point Only
Half or Full Duplex
2-Wire or 4-Wire

500 o Resistiva-Bal .
-8 dbm for Composite Duta
Signal, ~8VU for Voice

600 ohm-Resi: Bal

600 ohm-~Resi Bal

-8 dbm for Composite Data
Signal, ~8VU for Voice

-8 dbm for Composite Data
Signal, ~8VU for Voice

2 Point or Multipoint
Half or Full Duplex
4-Wire

600 ohm~Resistive-Bal .
-8 dbm, ~8VU for Voice

2 Point or Multipoint
Half or Full Duplex
4-Wire

800 ohm-Resistive-Bal .
-8 dbm,, ~8VU for Voice

Attenuation Char.
Meas. betw. 600 ohm
Impedances at Lineup
(Recommended)

Expected Max. Var.
of (L) (Note A)

Frequency Response

Note B
Note G

Frequency Error

8 db + 1 @1000Hz

Short term & 3 db
Long term + 4 db

Freq. Range  Var. ~db

350-2000(L), ~-2to +6
2001-2500(L), -3 to +8

+ 10 Hz

8db £ 1@1000 Hz

Short term + 3 db

Long term = 4 db
*Freq. Range  Var. -di
300-999(L), ~2to 16
1000-24000(L), -1 to '3
2401-2700(L), =2to 16
£ 10 Hz

8db + 1 db @1000 Hz

Short term + 3 db
Long term £ 4 db

*Freq. Range Var. -db
300-499(L), -2 to +6
500-2800(L), -1 to+3

2801-3000(L), =2 to +6
£ 10 Hz

8db + 1 db @1000 Hz

Short term £ 3 db
Long term + 4 db

*freq. Range Var. -db
300-499(L), ~2to +6
500-3000(L), -2 to +3

3001-3200(L), =2 to +6
+ 10 Hz

12 db £ 1@1000 Hz

Short term (Note C)
Long term * 4 db
(Note D)

110 Hz

12 db £ 1@1000 Hz

Short term + 3 db
Long term £ 4 db

freq. Range  Var. =db
300-499(L), =2 to +6
500-3000(L), -1 to +3

3001-3200(L), =2 to +6

+10Hz

IV Delay Characteristics
Absolute delay (Delay Dist.) Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified
Envelope delay distortion Less than 1000 Micro- *Less than 1000 Micro~ *Less than 500 Micro- *Less than 300 Micro- Less than 600 Micro- Less than 300 Micro-
seconds over band from seconds over band from seconds 10002600 Hz seconds 1000-2600 Hz soconds over band from seconds over band from
1000 to 2400 Hz 1000 to 2400 Hz Less than 1500 Micro- Less than 500 Micro~ 1200 to 2600 Hz 1000 to 2600 Hz
seconds 600-2600 Hz seconds 800-2800 Hz Less than 500 Micro—
Less than 3000 Micro= Less than 1500 Micro- seconds over band from
seconds 500-2800 Hz seconds 600-3000 Hz 800 to 2800 Hz
Less than 3000 Micro-
seconds 500-3000 Hz
V  Noise Characteristics
Message Circuit Noise See Table See Table See Table See Table See Table See Table
Impulse Noise 90 counts in 1/2 hour 90 counts in 1/2 hour 90 counts in 1/2 hour 90 counts in 1/2 hour Not Specified Not Specified
Note H @72 dbrn 0 VB @72 dbrn 0 VB 68 dom 0 VB @68 dbrn O VB

* These specifications are tariffed items. All others are the current administrative instructions of A1, & T.Co.

NOTES:

A. (L) is net loss as measured at 1000 cycles. Short term variations are variations likely during a mvasure-

B.
. Allowable short term variation for telephoto is .25 db during picture transmission; this requires use of

o

=

I

G.
.

ment interval. They are caused by amplitude and phase hits, dropouts and maintenance activitic+
Long term variations include seasonal changes, tube aging, etc.
Dec continuity is not provided on any of these offerings.

lock-up arrangements for regulating repeaters and level compensators for long carrier facilities.

. Limits are on individual circuit sections rather than over-all circuit and, in addition, are a functiom of

length. For longest circuit (3,000 miles) limit is approximately 3 db from 1200 to 2600 Hz: ter
shorter lengths the limit is correspondingly less.

Type 3002, Type 4 limits are not specified in the tariffs. The limits in this table are based on nommal
two-point circuits. On multi-point Type 4 circuits the transmission parameters may vary from these

limits.

2600 cycle S.F. signaling units.

. If alternate voice-data operation is desired, and the data modulation does not allow the use of
corhpandors (many AM systems or systems where instantaneous power varies rapidly), the voice mode
may be degraded by excessive noise. If signaling is required, the modulation must not interfere with

Response is not specified between 2500-2700Hz (cps) when signaling is required.

These impulse noise limits are primarily plant maintenance limits. In cases where they are exceedod,
engineering will evaluate the line performance on impulse noise distribution; that is, how rapidly the

counts (impulses) fall off as counting level (impulse noise peak voltage) is raised.

Table 1-2. Specifications for Specially-Treated Voice Bandwidth Circuits for Data Use

(3/69) 1-3

Alternate Voice/Data

Expected Noise Reading

sage Weighting
Circuit Length (Miles) Not Exceeding

0- 50 31 dbmCO

50- 100 34 dbrmCO

100- 400 37 dbnCO
400-1000 41 dbrnC0
1000-1500 43 dbrnCO
1500-2500 45 dbrnCO
2500-4000 47 dbrnCo

Data Only: 54 dbrnCO
This higher figure is brought about by the possibility and sometimes ne:
compandor from short haul carrier systems for data operation
NOTE: All readings are expected values. While the noise characteristics are fairly stable, one may
experience greater variations due to total facility activity, troubles and microwave fading.

ty of removing the



minute may be used to communicate alternately with other stations
connected with a customer-provided business machine or with
stations arranged for communication only between Telephone Com-
pany teletypewriters. Such arrangements with TWX stations ar-
ranged to operate at 60 words per minute will be provided for
communication only with other compatible TWX stations arranged
for 60 words per minute,

Telephone Company connecting equipment includes that which
is required to establish TWX calls, to condition signals generated
by data and teletypewriter equipment to signals suitable for trans-
mission on Telephone Company facilities, and to condition signals
received from Telephone Company facilities for delivery to data
and teletypewriter equipment. In addition, a customer-provided
business machine may be connected to a teletypewriter through a
Telephone Company arrangement,

6. The customer may not interconnect any line or channel of the
Telephone Company with any other communication line or ct
of the Company or of any other person.

7. The customer provides the power required for operating Telephone
Company equipment on his premises.

8. The customer furnishes stationery supplies such as paper and type-
writer ribbons, all of which must conform with the operating re-
quirements of the service.

R

The Telephone Company will furnish a TWX Directory listing to
subscribing customers, except that no listing will be provided for
stations having a non-standard keyboard or arranged for connec-
tion of a customer-provided business machine unless such a con-
nection is to a Telephone Company teletypewriter with a standard
keyhoard.

One copy of each issue of the directory is furnished to each

customer without additional charge.
DIEFINITIONS
Premises
""Premises" denotes the space occupied by a customer when in a building
or huildings, and on continuous property not separated by a public high-
wity.
Station
"Station' denotes the transmitting or receiving equipment, or combination
transmitting and receiving equipment, at any location on a premises at

which TWX service is terminated,

"Main Station" denotes the basic transmitting equipment or transmit-
ting and receiving equipment necessary for the provision of given service.

"Additional Station'' refers to any other stations on the same or dif-

ferent premises as the main station which is connected to the same ser-
vice by extension channels.

(7/68) 1-5



Local Channel
""Local Channel" denotes a channel within an exchange terminating at a
Telephone Company central office to provide for the connection of a main

station to an additional station.

Interexchange Chamnel and Channel Terminal

""Interexchange Channel" denotes that portion of a through channel which
interconnects exchanges where main and additional stations are located.
""Channel Terminal" denotes the facilities required for terminating such
an interexchange channel in an exchange.

MESSAGE TOLL TELEPHONE SERVICE (AT&T/FCC 132)

DEFINITION

Message toll telephone service furnishes facilities for telephone commu-
nication between telephones in different local service areas. It also in-
cludes see-while-you-talk service.

APPLICATION

This tariff applies to interstate and foreign message toll telephone service.

GENERAL REGULATIONS

1. No equipment, apparatus, circuit, or device not furnished by the
Telephone Company shall be attached or connected, either phys-
ically, by induction, or otherwise, to the facilities furnished by
the Telephone Company.

2. The use of the service is restricted to the customer, his agents,
and representatives, and can not be resold,

3. Service used for DATA-PHONE* transmission:

a. Available for use on a two-point service basis with data trans-
mitting and receiving equipment (includes telewriter equipment)
and teletypewriter equipment.

b. Data transmitting and receiving equipment will be provided by
the customer. Teletypewriter equipment may be provided by
the customer or the Telephone Company, at the option of the
customer,

c. Use is limited to points within the United States, Canada, and
Hawaii where such service is available.

d. The data transmitting and receiving equipment and teletype-
writer equipment shall be connected to the facilities of the
Telephone Company through a DATA-PHONE data set provided
by the Telephone Company. This set is required to condition
signals generated by data and teletypewriter equipment to

*Trademark and Servicemark of Bell System
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signals suitable for transmission on Telephone Company facili-
ties and to condition signals received from Telephone Company
facilities for delivery to data and teletypewriter equipment.

The speed of transmission at which the customer-provided
equipment is operated shall not exceed the maximum transmis-
sion limitation of the DATA-PHONE data set.

Customer-provided recording, reproducing, and automatic answer-
ing and recording equipment may be used in connection with service
for the following purposes and subject to the following conditions:

a. Recording of Two-Way Telephone Conversation--Recording of
telephone conversations shall be done only through recorder
connector equipment which contains a recorder tone device auto-
matically producing a distinctive recorder tone at intervals of
about 15 seconds when equipment is in use. Permanent con-
nection shall be made only through recorder connector equip-
ment furnished by the Telephone Company. Connection may be
made through portable recorder connector equipment provided
such equipment is obtained from and is maintained by the Tele-
phone Company.

&

Recording of Incoming Messages Only--Recording of incoming
messages only shall be done through connecting equipment fur-
nished by the Telephone Company. Such connecting equipment
permits an attendant to monitor the recording of incoming mes-
sages but physically prevents recording during two-way tele-
phone conversations. A recorder tone is not required.

e

Transmission of Prerecorded Messages-~Transmission of pre-
recorded messages shall be done through connecting equipment
furnished by the Telephone Company.

d. Automatic Answering and Recording Equipment--Transmitting
a pre-recorded message to the calling party, if desired, and
recording an incoming message only shall be done only through
connecting equipment furnished by the Telephone Company.
Such connecting equipment will automatically trip the ringing
and hold the connection. Automatic answering equipment for
transmitting the prerecorded message may be provided by the
customer or the Telephone Company, at the option of the cust-
omer.

5. The customer may not use any device that would involve direct

electrical connection to the equipment or other facilities of the
Telephone Company.

Ixcept as provided in (4a.) above, the customer may not use a de-
vice for the recording of two-way telephone conversations nor a
device to interconnect any line of the Telephone Company with any
other communications line of the company or of any other person.

(7/68) 1-7



GENERAL REGULATION TARIFF FOR PRIVATE LINE SERVICES
AND CHANNELS (AT&T/FCC 134)

APPLICATION

This tariff contains the general regulations and definitions governing the
furnishing of interstate private line services and channels, for which the
schedules of rates and specific regulations are contained in the following
tariffs:

Private Line Telephone Service and Channels 135
Channels for Telephotograph Transmission 140
Special Construction 145
Channels for Program Transmission 198
Private Line Teletypewriter and Morse Services and Channels 208
Channels for Video Transmission 216
Channels for Remote Metering Supervisory Control and

Miscellaneous Signaling Purposes 220
Channels for Data Transmission 237
TELPAK Channels and Services 250
Private Line Services and Channels, List of Rate Centers

for the United States, Canada and Mexico 255
Private Line Services and Channels for Miscellaneous

Experimental Purposes 258

DEFINITIONS

Private Line Service

Furnishing facilities, including channels and station equipment on a con-
tract basis between specified locations for a continued period or for reg-
ularly recurring periods at stated hours.

Private Line Channels

A path or paths for electrical communication between two or more sta-
tions or Telephone Company offices furnished as the company may elect,
either by wire, radio, or any combination (whether or not by means of a
single physical facility or route). The Telephone Company furnishes
channels for specific purposes on a contract basis, The customer gener-
ally will provide all station apparatus used with the channel exclusive of
the equipment necessary to derive the channel furnished, except in con-
nection with foreign exchange service or as specifically provided else-
where. '

GENERAL REGULATIONS

Applicable to All Private Line Services and Channels
Use by Customer

The service or channel furnished for use between designated locations
may be used only for one or more of the following purposes:

1. For the transmission of communications to or from the customer
and relating directly to the customer's business.
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2. For all stations to receive simultaneous transmission of communi-
cations related directly to matters of common interest to the cust-
omer and authorized users, when those connected to the service
or channel are in the same general line of business.

3. For the transmission of communications relating directly to the
business of a subsidiary corporation of which the customer owns
more than 50 per cent of the voting stock.

4. For the transmission of communications to or from any station on
a service or channel furnished to a department or agency of the
U.S. government when the head of the department or agency, or
his duly authorized representative, certifies that the use is for
official U,S. government business only,

The service or channel shall not be used for an unlawful purpose. The
service or channel shall not be used for any purpose for which a payment
or other compensation is received by the customer or any authorized
user, orin the collection, transmission, or delivery of any communica-
tion for others. This provision does not prohibit an arrangement between
the customer and the authorized users to share the costs of the service
or channel,

‘The service or channel or any rights associated therewith may not be
ansigned or in any manner transferred.

Alternate Use of Channel Facilities

¢ertain combinations of services, or of channels and service, furnished
on an alternate use basis are permitted by certain tariffs, When permit-
ted, the alternate use of channel facilities are governed by the following
regulations:

1. The frequency range of the electrical currents or voltages required
must fall within the normal frequency range involved in the use for
whichthe channel facilities are furnished under the specific tariffs.

2. The purpose or purposes for which the channel facilities are used
must be made known to the Telephone Company prior to such use.

Station equipment and station wiring in connection with the alternate
use may be furnished by the customer subject to the regulations
described in "Use of Channels by Customer' except that when the
alternate use is a service furnished by the Telephone Company only
on a complete basis, the Telephone Company will furnish all of the
instrumentalities.

4. Connection of channel facilities to other facilities furnished by the
Telephone Company may not be set up at central office switch~
boards, private branch exchanges or other switching arrangements
if such connection would involve a use other than those for which
the switchboards or other switching arrangements are furnished.

5. In case any of the purposes for which the channel facilities are to
be used requires a type of channel for which a higher rate applies
than for the other purpose or purposes, the higher channel rate
upplies.
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Power Supply
When Telephone Company equipment, installed on the premises of a
customer or authorized user, requires power for its operation, the

customer provides such power.

Minimum Contract Period

The minimum contract period is one month except where service or
channels are furnished on a temporary or occasional basis.

Applicable Only to Private Line Services

The Service

Private line service furnishes facilities including channels and station
equipment, between specified locations for a continuous period or for
regularly recurring periods. It is furnished on a contract basis, subject
to the availability of such facilities and the requirements of the Telephone
Company's message toll and exchange telephone services.

Provision of Equipment

All necessary equipment and apparatus is furnished by the Telephone
Company. 'No line, instrument, appliance or apparatus not furnished by
the Telephone Company shall be connected with, attached to, or used in
connection with the line, equipment, apparatus, or service furnished by
the Telephone Company.

Miscellaneous Devices Provided by the Customer

Except as specifically provided by tariff, the customer is prohibited from
using any device to interconnect any line or channel of the Telephone
Company with any other communication line or channel of the company or
of any other person.

Applicable Only to Channels

Thé Furnishing of Channels

The Telephone Company will furnish channels for specific purposes on a
contract basis. Except in the case of channels in connectioa with foreign
exchange service and where specifically provided elsewhere, the customer
is expected to provide all station apparatus used with the channel exclusive
of the équipment neceéssary to derive the channel furnished.

Use of Channels by Customer

The customer may not create additional channels from facilities pro-
vided by the Telephone Company. '

The magnitude and character of voltages and currents impressed on the
Telephone Company channel by customer-owned equipthént and wiring,
plus the operation and maintenance of such equipment and wiring shall
not interfere with any of the services offered by any company.  The
characteristics of the customer-owned apparatus shall be such that its

ction to the Teleph Company channel does not interfere with
service over other circuits or channels or impair privacy of conver-
sations. In cases which require additional protective equipment, this
shall be provided by the customer or by the Telephone Company at the
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customer's expense. Such equipment shall be suitable to avoid possible
damage to Telephone Company plants, employees, or to the public because
of the character or location of customer-owned apparatus and power
sources.

The Telephone Company may, upon suitable notification to the cus-
tomer, make necessary tests and inspections to determine that the above
requirements are met in the installation, operation, and maintenance of
customer-owned equipment. ‘The Telephone Company may interrupt the
channel if such action should become necessary to protect its services
because of departure from these requirements.

The channels and equipment furnished by the Telephone Company shall
not be connected either directly or indirectly with channel facilities pro-
vided other than by such companies.

Definitions for Private Line Services and Channels
Authorized User

""Authorized User' denotes a person, firm or corporation authorized by
the customer to be connected to the service or channel of the customer.

An authorized user must be specifically named in the application for
service and a station of the private line service or channel must be located
on his premises.

Channel

""Channel" denotes a path (or paths) for electrical communications, between
two or more stations or Telephone Company offices, whether by wire,
radio, or a combination thereof, and whether or not by means of a single
physical facility or route.

""Channel'" as used in connection with program, video or television
transmission channels, is a path for electrical transmission at broad-
casting frequencies from one station to another from which program or
video material is rebroadcast or retransmitted.

¢hannel Terminal

"(‘hannel Terminal" denotes the facilities required for terminating and
connecting the interexchange channel of a private line service or channel
to a station; and also to facilities required where, at the request of the
customer, such an interexchange channel is terminated in a Telephone
Company office.

Customer

""Customer" denotes the person, firm or corporation contracting for
service and responsible for the payment of charges and the compliance
with the rules and regulations. No one may be a customer for a private
line service or channel who does not have a communication requirement
of his own for its use.

Exchange

"Iixchange" denotes a unit for the administration of communication service
in a specified area which usually embraces a city, town or village and its
environs. It consists of one or more central offices together with the

associated plant used in furnishing communication service within that area.
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Exchange Area
"Exchange Area" is the territory served by an exchange.
Interexchange Channel

""Interexchange Channel," when used in connection with private line ser-
vices and channels, denotes that portion of a through channel which inter-
connects exchanges (or locations outside of exchanges) in which stations
or channel terminations in Telephone Company offices are located.

Local Channel

""Local Channel, " as used in connection with private line services and
channels, denotes that portion of a through channel within an exchange
which is provided to connect the main station with an interexchange
channel.

Premises

"Premises' denotes the space occupied by a customer or authorized user
when in a building or buildings on continuous property (except railroad
rights-of-way, etc.) not separated by a public highway.

Principal Central Office

"Principal Central Office" denotes the central office in a single-office
exchange or that office (usually the toll office) of a multi-office exchange
which is designated as such for the purpose of measuring local channel
mileages.

Private Branch Exchange

"Private Branch Exchange" (PBX) or ''Private Branch Exchange System"
denotes an arrangement of equipment consisting of a switchboard with an
operating telephone situated on a customer's premises; stations connected
with the switchboard, providing for inter-communication between these
stations, which may be connected by trunks with a central office; and for
communication with the general exchange system and for message toll
telephone service.

Private Line

"Private Line" denotes the channels, channel terminals and station
equipment furnished to a customer as a unit; that is, without intermedi-
ate interexchange channel switching arrangements.

Private Line Network

"Private Line Network" denotes two or more private line units of the
same type contracted for by one customer and reaching one or more
common service points. The lines may be operated separately or they
may be connected or connectable by means of a switching arrangement.

Rate Center

"Rate Center" for private line services and channels is a specified geo-
graphical location within an exchange area (or location outside the exchange
area) from which mileage measurements are determined for the application

of interexchange mileage rates.
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Station

"Station, " as used in connection with private line services denotes the
transmitting or receiving equipment, or combination transmitting and
receiving equipment, on the premises of a customer or authorized user
and connected for private line service. The "Main Station" is the equip-
ment designated by the customer as the principal location; an "Extension
Station" is the equipment connected to the same service at any other
location on the same premises.

""Station' denotes a point on the premises of a customer or authorized
user at which a private line channel is terminated. The "Main Station"
is the termination point at the location designated by the customer as the
principal location; an "Extension Station' is termination of the same
channel at any other location on the same premises.

Telephone Company

""Telephone Company' denotes the American Telephone and Telegraph
Company, Long Lines Department; its concurring carriers and its con-
necting carriers, either individually or collectively.

Terminal

"Terminal” denotes each of the two stations connected on a private line
which are the farthest apart via the selected pricing route. In the appli-
cation of branch routing, however, certainpoints, not the farthestapart,
arc designated as terminals when doing so results ina lower charge to the
customer.

PRIVATE LINE TELEPHONE SERVICE AND CHANNELS (AT&T/FCC 135)

APPLICATION

‘T'his tariff is applicable to interstate private line telephone service and
private line telephone channels. It also applies to wideband data services
and channels to the extent provided in AT&T Tariff FCC No. 250.

GENERAL REGULATIONS

1. For private line telephone service, the Telephone Company will
provide the requisite facilities, including channels and station
equipment. Where requested by it tions to PBX
boards will be provided to enable the customer and authorized
users to communicate orally between specified locations.

2, Private line telephone service may terminate in PBX boards or in
telephone instrumeénts as the customer desires.

3. Customer-provided recording, reproducing, and automatic an—
swering and recording equipment may be used with the facilities
of the Telephone Company for the following purposes and subject
to the following conditions:

a. Recording of Two-Way Telephone Conversation--Customer-
provided voice recording equipment shall be used only through
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recorder connector equipment which contains a tone device
automatically producing a distinctive signal at regular inter-
vals. Inthe case of a private line service which has no con-
nection with exchange or toll services, however, recorder
connector equipment without the automatic recorder tone device
may be used.

Permanent connection shall be made only through equipment
furnished by the Telephone Company. Connection may also be
made through portable equipment provided by the Telephone
Company.

Recording of Incoming Messages Only--The recording of in-
coming messages only shall be done through the Telephone
Company. Such connecting equipment permits an attendant

to use telephone sets furnished on the same line to monitor the
recording of incoming messages but physically prevents re-
cording during two-way telephone conversations. A recorder
tone is not required.

Transmission of Prerecorded Messages--Connection of
customer-provided reproducing equipment for the transmission
of prerecorded messages shall be made only through equipment
furnished by the Telephone Company.

Automatic Answering and Recording Equipment--Equipment for
transmitting a prerecorded message to the calling party and
recording an incoming message only shall be connected only
through equipment furnished by the Telephone Company. Such
connecting equipment will automatically trip the ringing and
hold the connection.

Customer-provided equipment shall not be used to inter-
connect any line or channel of the Telephone Company with any
other communications line or channel of the Telephone Company
or of others.

4. Services and channels listed below, furnished by the Telephone
Company, may be connected with certain facilities of the Western
Union Telegraph Company. Voice transmission with channels for
voice transmission or channels for alternate voice-data, alternate
voice-teleprinter, or alternate facsimile-voice transmission, when
used for voice transmission, are provided by Western Union under
Western Union Tariff FCC No. 237.

a.

b.

o
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Full period service

Alternate use of private line telephone service channels as
channels for data transmission (Schedules 1, 2, 3, and 4)

Alternate private line telephone-teletypewriter service--Such
connections shall be made only where the instrumentalities
connected to the Western Union service are provided by the
Telephone Company as a part of a service provided to its
customer.

All arrangements concerning the Western Union facility shall
be made by the customer with that carrier.



5. No equipment, apparatus, circuit, or device not furnished by the
Telephone Company shall be attached to or connected with the
facility furnished by the Telephone Company, whether physically,
by induction, or otherwise, except as provided in this tariff,

6. Private line telephone service and channels may be employed as
follows:

a. Full period service
b. Alternate private line telephone-teletypewriter service

c. Alternate use of private line telephone service-channels as
h 1s for data tr ission (Schedules 1, 2, 3, and 4)

d. Channels to connect Private Voice Intercommunicating Systems
IFULL PERIOD SERVICE

T'ho scope of this Service is seven days per week, 24 hours per day.

PRIVATE LINE TELETYPEWRITER AND MORSE SERVICES AND
CHANNELS (AT&T/FCC 208)

APPLICATION

‘I'his tariff contains the schedules of rates and specific regulations
applicable to interstate private line teletypewriter and morse services
and channels.

REGULATIONS (60, 75 and 100 speed)

Scope of Service

Tudi h 1

Provides the requisite facilities, i and station equipment,
to onable the customer and authorized users to communicate by teletype-
writer equipment between specified locations.

Other than Press--Service is furnished on a twenty-four hour per day,
soven day per week basis only.

Press--Denotes press association, news agencies, radio networks,
radio broadcasting stations, newspapers, magazines, periodicals, and
other publications of general circulation which collect, disseminate, or
publish general news for the public information.

Service is furnished to a press customer for a minimum chargeable
poriod of eigh consecutive hours per day, in hourly multiples, for one or
more days per week. Such a period may start at any hour of a calendar
day and may extend into the next calendar day. When service is requested
for a period of less than eight hours per day, the charge is for the period
of eight consecutive hours which includes the period during which service
is furnished and which results in the lowest charge to the customer.
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NOTE: Because use of this tariff abstract will be primarily for other than press customers, all
subsequent reference to Press Service has been removed. Rates for Press Service can be
obtained from local Bell System Sales Representatives or the IBM Regional Tele-processing
or Communications Sales Manager.

Facilities

All facilities required for this service are furnished by the Telephone
Company under the following conditions:

The use of customer-provided station equipment instead of Telephone
Company station equipment is permitted, subject to the limitations pro-
vided in A T&T Tariff FCC No. 134. (See "Applicable Only to Channels. ")
On a given service, all station equipment at all premises must be provided
by either the Telephone Company or the customer. Customer-provided
teletypewriter station equipment must operate at a line signaling speed
not to exceed that specified for the channel facilities furnished. Channels
furnished by the Telephone Company shall not, by means of such station
equipment, be inter ted, with the ch 1s of others.

Connection with Customer-Provided Business Machines Systems

Customer-provided business machines or business machine systems,
which assemble, store or process data may be connected to private line
teletypewriter facilities furnished by the Telephone Company by continuous
tape relay or by a Telephone Company direct electrical connection, for
the purpose of receiving or transmitting such data in the form of tele-
typewriter signals. Such customer-provided machines or systems must
be so constructed, maintained and operated as to work satisfactorily with
the facilities of the Telephone Company, and channels of the Telephone
Company shall not, through such tion, be inter ted with the
channels of others.

Connection with Customer-Provided Cryptographic Equipment

Customer-provided cryptographic equipment used for the purpose of
disguising or concealing the contents or meaning of communications may
be connected to private line teletypewriter facilities furnished by the
Telephone Company. Such connections shall be made by means of con-
necting equipment or arrangements furnished by the Telephone Company.
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CHAPTER 2. DATA COMMUNICATIONS INTERFACE SUMMARY

DATA SET INTERFACE INFORMATION

The data set interface is a demarcation point between the common carrier
equipment and the business machine. This interface is usually a 25-pin
connector.

Prior to 1963, business machines and data sets did not necessarily use
the same pin on the interface for a signal. Each system had to have its
own specific cable for the business machine to be able to control, send
and receive data.

In 1963, the RS-232-A EIA Standard Interface was agreed upon. All known

data sets designed after this date now use a Standard Interface. The pin
assignments set forth in the RS-232-A EIA Standard are as follows:
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Business Machine

Power On
Normally
Closes Relay

Interlock = Pin 6

be—

Remote Release - Pin 19

Remote Control = Pin 20

Ready - Pin 21

Data Set
On (Data Set in Data Mode) = +6 Volts
Off = 0 Volts

Off = 0 Volts
+6 to +8 Volts when Data Set Power On

Places Data Set in Data Mode

A

Ring Indicator #1 - Pin 22
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Ring Indicator #2 - Pin 23
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Permits Auto-answer

Relay closed = Data Set Ringing

j Relay open - Data Set Not Ringing

RS - 232 - A and B INTERFACE
(Voltage)

Data Set Ready - Pin 6

On = +EIA Voltage (+3 to +25 Volts)
Off = ~EIA Voltage (=3 to =25 Volts)

Data Terminal Ready = Pin 20

Ring Indicator - Pin 22

On (Ringing) = +EIA Voltage

Off (Not Ringing) = -EIA Voltage



There are seven basic Interchange circuits defined for all systems. These
circuits are essential for control and data transfer. The following de-
scribes these circuits:

Circuit AA--Protective Ground

This conductor shall be electrically bonded to the machine or equipment
frame. It may be further connected to external grounds as required by
applicable regulations.

Circuit AB--Signal Ground

This conductor establishes the common ground reference potential for all
interchange circuits except Circuit AA (Protective Ground). It may be

connected to the frame or to Circuit AA, as required by applicable regu-
lations or to minimize the introduction of noise into electronic circuitry.

Circuit BA--Transmitted Data

Direction--To data communication equipment.

Signals on this circuit are generated by the data processing terminal
¢quipment and are connected to the transmitting signal converter for trans-
mission to remote data processing terminal equipment.

The data processing terminal equipment shall hold Circuit BA in
marking condition during any time interval between characters or words,
or at such other times when no signals are to be transmitted. Data pro-
cessing terminal equipment, designed for Receive Only service, shall
hold this circuit in marking condition at all times.

The marking or spacing signal condition shall be held for the duration
of cach signal element.

Circuit BB--Receive Data
Direction--From data communication equipment.

The receiving signal connecter generates signals on circuit BB in response
to data signals received from remote data processing terminal equipment.
In Ilalt-Duplex service, the receiving data set shall hold marking condition
on Circuit BB when the remote data processing terminal equipment has its
Cireuit CA (Request to Sendf in the OFF condition. Alternatively, in Half-
Duplex service, the Received Data circuit may be used to monitor trans-
mitted signals (e.g., for local copy).

A data set equipped for Transmit-Only service shall hold Circuit BB in
the marking condition at all times.

‘The marking or spacing signal condition shall be held for the duration of
cach signal element.

Circuit CA--Request to Send

Direction--To data communication equipment.

Signals on this circuit are generated by the data processing terminal equip~
ment to condition the local data set to transmit. For example, if the data
set contains a modulator, the carrier signal shall be transmitted during
the ON condition of Circuit CA.
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The ON condition is maintained whenever the data processing terminal
equipment has information ready for transmission or being transmitted.
The signal converter shall transmit all data on Circuit BA (Transmitted
Data), while the ON condition is maintained on Circuit CA, Circuit CB
(Clear to Send), and Circuit CC (Data Set Ready).

In Half-Duplex service, the OFF condition shall hold the data set in the
receive-data condition, and the ON condition shall hold the data set in
the transmit-data condition. The above conditions shall be established
without regard to signals on Circuits BA (Transmitted Data) and BB
(Received Data).

Data processing terminal equipment designed for Receive Only service
shall hold Circuit CA in the OFF condition at all times.

Data processing terminal equipment designed for either Transmit Only or
Full-Duplex service may hold Circuit CA in the ON condition at all times.
Similarly, data communication equipment used for Transmit Only or Full-
Duplex service may be arranged to be in TRANSMIT condition at all times,
regardless of the signal condition on Circuit CA.

On a multipoint communication channel which may successively carry

data signals transmitted by several data communication equipment stations,
Circuit CA shall be used by each data processing terminal equipment to
condition its local data set to transmit.

Circuit CB~-Clear to Send

Direction--From data communication equipment.

Signals on this circuit are generated by the transmitting data set to indi-
cate that it is prepared to transmit data. The ON condition is a response
to the ON condition on Circuit CA (Request to Send), delayed as may be
appropriate to the data communication equipment for establishing a com-
munication channel to a remote data processing terminal. When Circuit
CA is turned OFF, Circuit CB shall also be turned OFF.

In Receive Only service, the data set shall hold Circuit CB OFF at all
times.

In Transmit Only or Full-Duplex service, if the data communication
equipment is arranged to be in TRANSMIT condition at all times, then Cir-
cuit’ CB shall be held in the ON condition at all times.

Circuit CC--Data Set Ready

Direction--From data communication equipment

Signals on this circuit are generated by the local data set to indicate that
it is ready to operate.

The OFF condition shall be used to indicate either:

a) Any abnormal or test condition which disables or impairs any normal
function associated with the class of service being furnished.

b) That the communication channel is switched to an alternate means of
communication (e. g., alternate voice telephone).

[9

That the local data set is not connected to a communication channel
(i. e. the data set is "on-hook. ]
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The ON condition shall be maintained at all other times.

This circuit shall be used only to indicate the status of the local data set.
The ON condition shall not be interpreted either as an indication that a
communication channel has been established to a remote station or the
status of any remote station or equipment.

There are additional interchange circuits required on some data sets. The
following lists optional circuits:

Circuit CD--Data Terminal Ready

Direction--To data communication equipment.

Signals on this circuit control switching of the signal converter to the
communication channel. The ON condition causes the signal converter

to be connected to the communication channel. However, if the station is
cquipped only for call origination by means external to this interface (e.g.,
manually or an automatic all origination unit), then the ON condition serves
only to maintain the connection established by these external means. When
the station is equipped for automatic answering of received calls, connec-
tion to be the line may be arranged to occur only in responsc to a ringing
signal.

The OFF condition removes the signal converter from the communication
channel, for such reasons as:

a) I'reeing the line for alternate use (e.g., voice or use by other termi-
nal stations).
b) Permitting use of the data processing terminal equipment for an al-

ternate function.
¢) Terminating a call (i.e., going "on-hook").

‘I'he OFF condition shall not disable the operation of Circuit CE (Ring
Indicator).

Circuit CE--Ring Indicator

Direction--From data communication equipment.

Signals on this circuit indicate that a ringing signal is being received from
a remote station. This circuit may be required for automatic answering

ol reeeived calls.

The ON condition indicates that a ringing signal is being received. The
OFF condition shall be maintained at all other times.

Operation of this circuit shall not be disabled by the OFF condition on
Circuit CD (Data Terminal Ready).

Circuit CF--Data Carrier Detector

Direction--From data communication equipment.

Signals on this circuit provide an indication that the data carrier is being
received. When the data carrier is lost because the transmitting signal

converter is turned OFF or because of a fault condition, the OFF condi-

tion follows after an appropriate guard time delay.
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In Half-Duplex service where the signal converter is arranged for local
copy (see Circuit BB, Receive Data), Circuit CF may respond to carrier
signals from either the local or remote transmitting signal converter.

The ON condition indicates reception of the data carrier. The OFF con-
dition provides an indication of the end of present transmission activity
or a fault conditon.

Circuit CG--Data Modulation Detector

Direction--From data communication equipment.

Signals on this circuit monitor proper demodulation of the data carrier
received in the signal converter.

An ON condition is maintained only when the data carrier is being pro-
perly demodulated. When the demodulated data signal indicates that the
degree of modulation has been reduced to a point below a reasonable
preset threshold, the OFF condition occurs before the next signal element.

The ON condition indicates proper demodulation of the received data
carrier signal. The OFF tondition indicates that a p ible error has
been detected in the data communication equipment. It may, in some
instances, be used to call automatically for a re-transmission of the
previously transmitted data signal.

Circuit CH--Speed Selector (Data Processing Terminal Equipment Source)

Direction--To data communication equipment.

Signals on this circuit provide selection of signaling speed. The rate of
timing signals, if included, shall be controlled by this circuit as may be
appropriate.

An ON condition shall select the higher signaling speed.

Circuit CI--Speed Selector (Data Cc ication Equipment Source)

Signals on this circuit provide selection of signaling speed. The rate
of timing signals, if included, shall be controlled by this circuit as may
be appropriate.

An ON condition shall select the higher signaling speed.

Circuit DA-~Transmitter Signal Element Timing (Data Processing
Terminal Equipment Source)

Direction--To data communication equipment.

Signals on this circuit provide the transmitting signal converter with
signal element timing information.

The waveform shall nominally be ON and OFF for equal periods of time,

and a transition from ON to OFF shall nominally indicate the center of
each signal element on Circuit BA (Transmitted Data).

Circuit DB--Transmitter Signal Element Timing

Direction--From data communication equipment.
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Signals on this circuit provide the data processing terminal equipment
with signal element timing information.

The waveform shall nominally be ON and OFF for equal periods of time.
The data processing terminal equipment shall provide a data signal on
Circuit BA (Transmitted Data) in which the transitions between signal
elements nominally occur at the time of the transitions from OFF to ON
condition of the signal on Circuit DB.

Circuit DC--Receiver Signal Element Timing (Data Processing Terminal

Equipment Source)

Direction--To data communication equipment.

Signals on this circuit provide the receiving signal converter with signal
clement timing information.

‘I'he waveform shall nominally be ON and OFF for equal periods of time,

and a transition from ON to OFF shall nominally indicate the center of
cach signal element on Circuit BB (Receive Data).

Gircuit DD--Receiver Signal Element Timing (Data Communication Equip-
ment Source)

Direction--From data communication equipment.

Signals on this circuit provide the data processing terminal equipment
with signal element timing information.

I'he waveform shall nominally be ON and OFF for equal periods of time,
and the transition from ON to OFF condition shall nominally indicate the
center of each signal element on Circuit BB (Receive Datay,
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Pin Number

1. (AA)
2. (BA)
3. (8B)
*4, (CA)
5. (CB)
6. (CC)
7. (AB)

8. (CF)
15. (DB)

17. (DD)
*20. (CD)

22, (CE)
24. (DA)

*Denotes fail safe leads

Seven Mandatory Leads

Business
Name Machine

Protective Ground
Transmitted Data
Received Data
Request to Send
Clear to Send
Data Set Ready
Signal Ground

Optional Leads

Data Carrier Detect
Transmitted Signal Element
Timing (DCE - Source)
Receive Signal Element
Timing

Data Terminal Ready

Ring Indicator

Transmitted Signal Element
Timing (DTE - Source)

See next page for definition of fail safe leads.

Direction

Data
Set
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*Fail safe denotes leads that have an inactive level or OFF indication

when data set or business machine is powered off or when the interface
is disconnected.
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RS-232-B INTERFACE

The pin assignments, names and directions for these interface leads
are identical to the RS-232-A. The RS-232-B interface standard has,
however, added the following requirements over the RS-232-A standard.

(1) Signal ground (Pin-7) is brought to one point in the data set. It
will be possible to connect this point to protective ground (Pin-1)
by a wire strap.

(2) The terminating impedance of the receiving end of an interchange
circuit will have ac resistance of not less than 3, 000 ohms or
more than 7,000 ohms.

CURRENT INTERFACE

The digital interface is used for high speed data sets of the Broadband
category. Following is available information, and pin assignments for
the Western Electric 301-B and 303 series Wideband data stations.

All interchange circuits are terminated in a 12-pin Burndy connector

using coaxial cable. RG 1740 coax has been used successfully. The
cable length must not exceed 50 feet.

Type Data Set Connector Cable Connector

301 Series Burndy No. MB12XR-1T Burndy No. MB12XP-3TC
plus Burndy No. M2H50RC-
1P2 Protective Shield

303 Series Burndy No. MD121VIXR—8T Burndy No. 12MXP 17TC
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Note: The above currents must be supplied at the output of the cable drivers and supplied to the cable terminator. The current, rather

than the voltage, should be measured.

+12V ©

Typical cable drivers and terminators. *

(+1.0 Volts) 23 ma or greater (into 100 ohms)

(=.7 Volts) 5 ma or less (into 100 ohms)

383Q +12V
Input 2610Q -12v 2y 2.3KQ
(Greater than©
+4.5 Volts)
1100Q 11KQ
To Cable From Cable
Y
L P
110Q
Driver Terminator

*Resistance values and voltages may vary.
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Pin Number
B (DCT)

C (Cs)

D (SR)

E (SD)
F(IT)

G (LT)

H (SCTE)

J(sCT)

K (RD)
L (SCR)

M (COO)

iness
Name Busin:
Machines

Dibit Clock Transmit

Clear-to=Send

Request-to-Send

Send Data

Interlock (equivalent of Data Set Ready)
Local Test

External Serial Clock Transmit (Business Machine Clock
option) (DTE Source)

Serial Clock Transmit (data set clock option)
(DCE source)

Receive Data
Serial Clock Receive

Carrier On~Off (equivalent of Data Carrier Detector)

Direction

- — e

-—

Data
Set
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A

D
E

F (center con-
ductor)

F (outer con—
ductor)

Business
Name Machine

Direction

Data Set

(ALT) Alternate Use
(" ON" for non-synchronous mode,
"OFF" for synchronous mode)

(CS) Clear-to=Send
(SR) Request=-to~Send

(SD) Send Data

(DSR) Data Set Ready

(R1) Ring Indicator

(LT) Local Test

(SCTE) Serial Clock Transmit (External)
(SCT) Serial Clock Transmit (Internal)

(RD) Receive Data

-
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Pin Number

L

M (center con-
ductor)

M (outer con-
ductor)

Name

(SCR) Serial Clock Receive

(AGC) AGC Lock

(DTR) Data Terminal Ready

Business
Machine

Direction

Data Set




MILITARY (MIL-188B INTERFACE)

The packaging of the 188B driver and receiver conforms to the following
signal pin assignments on a 1-12 PAC.

INPUT PIN CIRCUIT  OUTPUT PIN

B03 Receiver Do5
B04 Receiver B05
B02 Receiver D04
D10 Driver D13

Voltage pin assignments are as follows:

VOLTAGE PIN
-12Vde B12
+12Vde New pin
+6Vde B11
+3Vde Do3
-3Vde B06 (Do not use)
Ground D08

These pin assignments conform to RS-232-EIA driver and receiver card
P/N 5803430.

Standard Interface (Low Level).

The following characteristics apply to signal, clock, and control circuits
for all military digital dc communication equipment where a serial binary
interface appears. The standard interface applies to all equipment other
than equipment in a controlled environment is defined as equipment which
will not normally interface with the equipment of other services, or which
is packaged to form a completely functioningunit which normally will not
have its internal stages or components connect directly into the communi-
cations network. Where this complex interfaces with the transmission
medium, it will observe the standard. Equipment specifically included
where the interface is applied shall be teletypewriter, data terminal, the
local side of signal conversion (modem) equipment, and both the loop and
line side of cryptographic or cryptographic control equipment, as appli-
cable. The standard interface applies to remotely operated equipment
where the interface is at the dc baseband. This standard interface applies
to equipment with modulation rates suitable for transmission over 4 kc
analog channels, and may be employed at transmission rates higher than
this.

Transmitter Output Voltage.

The open circuit transmitting voltage must be +1 volts and balanced to
within +10% (5% ZO)

Transmitter Source Impedance.

The transmitting source impedance should not exceed 100 ohms (50 ohms
20) for currents of less than 0.01 amperes magnitude. The maximum
short circuit current delivered to the interface should not exceed 0.1
amperes.
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Transmitter Wave Shape.

The wave shape delivered to the interface must have a rise and fall time
each no faster than 5 to 6% of the duration of the unit interval at the
applicable modulation rate.

Receiver Input Resistance.

The mimimum imput resistance of the receiver device should be 5,000
ohms.

Receiver Capacitance.

The input capacitance of the receiver should not exceed 2,500 picofarads.

Receiver Sensitivity.

Maximum operating current required must be .0001 amperes. For
correct operation of the device voltage excursions should not be greater
than 0,5 volts. A positive voltage not in excess of 0.5 volts shall cause
the receive equipment to assume a marking (one) state. A negative
voltage not in excess of 0.5 volts shall cause the receive equipment to
assume a space (zerc) state. The voltage magnitude within these limits
is not specified; however, whatever operating magnitude is chosen, the
positive and negative operating points should be within 10% of each other.
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DESCRIPTION PIN
Digit 0 14
Digit 1 15
Digit 2 16
Digit 3 17
Digit Present 2
Present Next Digit 5
Power Indicator 6
Signal Ground 7
Request ACU 4
Abandon Call Retry 3
Spare 8
Spare ‘ 12

Table 2-3. 801A Interface
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2701 l 801-C
Disable Power Indication
Set Mode l Power
Dial (PWDH On
® CRQ (Call Request)
@I Dial
DLO Data Line Tone
I Occupied
@ PND Present
«—(Rean) Next Digit
I l Start
ACR Abandon Reset
(Dial) CE/DE/UC Call-Retry
7-40 Sec

718

o
-

B.O.

o
o

EN

Buf. Full Digit Present

0
0
1
1

NB 1

®

NB 2

Phone Number

N

L.P.

NB 4

NB &

v

=

’

A Ans Tone 2025 or 2225

LINE

Telephone
Switching
Center

201

|1@

Ring.
Ind.
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Hex ¢ S
e @ Doma / Data Mode
i D. T. Rd
(bial) CE/DE | Set Status —4: e
201

Data Terminal Ready -

l ) Data Mode /M

*E On Code s I Ans. Tone 2025 l |

T

Text Sync | D/S Ready
Send Inq
Write Req To Send
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Cledr To Send

!

TX Data

*Answer tone detection (2025 or 2225) option is
recommended rather than end of number.




AUTO CALL CHANNEL ESTABLISHMENT USING 801A, 103A and 2701
1. Initial Starting Conditions

a. The 2701 is reset--'enable', 'call request', and 'service request'
latches are OFF.

b. The 1050 to be called has power up, has a keyboard printer ready,
and the 'data terminal ready' line is active.

c. The line transfer relay point in the 801A is normally closed (latch
tripped).

g

Host 360 issues 'dial command', turning on the 'enable', 'call request'
latches. Note that the 'data terminal ready' line is now active to the
103A and the 'call request' line is now active to the 801A. The line
transfer relay picks and the 'off-hook' (busy) signal is sent to the
telephone switching office. A response from the telephone switching
office causes the 801A to bring up the 'present next digit' line to the
2701. The 'DLO! line of the 801 is also activated, but not monitored,
by the 2701.

3. In response to the '"PND' signal, the first character of the number to
be dialed is requested from the 360 and placed in the low order 4
positions of the AD register of the 2701. From here, it is gated to the
801A followed by the 'digit present' line, The 'PND' line now falls.
The 801A circuitry analyzes the information on the 'NB1', 'NB2',
'NB4', 'NB8' lines and generates the proper number of dialing pulses
to be presented to the telephone switching circuitry. The 801A then
requests another dial digit by the 'PND' line, but not sooner than 600
ms after the previous fall,

4. A request for the next character from the 360 (second dial digit) is
placed in the 2701 AD register. Once again, 'digit present' is
activated telling the 801A that a new digit may now be sampled from
the 'NB' lines. The proper dial pulses are generated and presented
to the telephone switching center. Again, the 801A must request a
new digit from the 2701, though first it must tell the 2701 it accepted
and used the last digit. The 801A does this by dropping the 'PND'
line (which was still active from requesting the last digit), waiting
for the 2701 to respond by dropping the 'DPR' line, and then activates
the 'PND' line to the 2701.

5. Once more a 'request in' is sent from the 2701 to the 360 asking for
another dial digit which is again placed in the AD register and gated
to the 'DPR' line. This sequence will continue until the entire tele-
phone number has been sent to the 801A.

6. The timeout circuitry in the 801A is activated and a timeout condition
will occur if the 'data set read' line from the 103A (2701 location) is
not activated within the time interval selected by the customer (7 to
40 seconds). If a timeout does occur, the 801A activates the 'abandon
call and retry' line causing Channel End, Device End, and Unit Check.

7. Assuming normal operation, the telephone switching and dialing cir-
cuits would now be using the digits just given to establish a connection
with the called number. When the connection is made, the called
number will be sent '"ringing signals" from the local telephone switching
center. These are sensed at the 103A/1050 and the ring indicate circuit
will be activated.
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8. With 'ring indicate' active and 'data terminal ready' along with the
auto answer key depressed, the 103A places 'answer frequency' (2225
cycles) on the communication line. This is sensed at the 103A/801A/
2701 as 'answer detect’ which combines with 'data key depressed' and
the 'off-hook' line from the data set, to generate 'originate frequency'
(1270 cycles) on the communication line.

®

The same circuitry that caused the generation of the originate frequency
will also bring up the 'data set ready' line which will prevent the time-
out condition from occurring at the 801A and will go to the 2701 where
it is ANDed with 'data carrier detect' and 'enable', on to develop
Channel End and Device End for the dial command.

10.The number has been dialed, a connection has been established, and
now data communication may take place with subsequent Read or Write
commands from the 360. When data transfer has been completed, the
connection must be broken (similar to hanging up the telephone re-
ceiver) or toll billing will continue. This is accomplished by the 360
issuing a Disable command which turns off the 'enable' latch dropping
'data terminal ready' and breaks the connection. *

*Provided 103 data sets are equipped with the options for ‘Initiate Disconnect” and
‘Respond to Disconnect’, the 2701/103 will transmit 3 seconds of space frequency. The
other 103, upon receiving 1.5 seconds of space, sends 3.0 seconds of space frequency in
return and goes on-hook. The 103 at 2701 detects the fall of ‘data carrier detect’, drops
“data set ready’, goes on-hook, and generates CE/DE Disable.
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Figure 2-5. Auto Call (ACF) Channel Establishment Using 801A and 103A (Part 1 of 2)
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CHAPTER 3. DATA SET SUMMARY

WESTERN ELECTRIC--DATA SET 103A1
Type--Transmitter-Receiver

Transmission Mode--Serial

Interface--Voltage (EIA-RS-232-A)

Modulation--FM (Frequency Shift Keying)

Bit Rate--0-150 bps

Communication Facility--Teletypewriter Exchange TWX Network
Clocking--None

Operation--Full-duplex (two-wire)

Frequencies-- Originate Answer
Mark 1070 2025
Space 1270 2225

Remarks--Requires 804B1 Auxiliary Set for control purposes. Compat-
ible with 103A frequencies.

Options--
(1) Respond to Disconnect

e Goes on-hook after 1.5 seconds of space.

(2) Initiate Disconnect

o Send 3.0 seconds of space, then go on-hook.
o Performed at transmitting station by turning 'Data terminal
ready' OFF for at least 50 ms.

Automatic Answer

s

Available in three forms:

a) No Automatic Answer

b) Automatic Answer controlled by auto key
c) Automatic Answer always available

(4) Mark Hold

o The business machine will see a mark (-3V to -25V) EIA level
on the receive data line from the data set.

(5

Space Hold

e The business machine will see a space (+5V to +25V) EIA level
on the receive data line from the data set.
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WESTERN ELECTRIC--DATA SET 103A2
Type--Transmitter-Receiver
Transmission Mode--Serial
Interface--Voltage (RS-232-A)
Modulation--FM (Frequency Shift-Keying)
Bit Rate--0-300 bps

Communication Facility--Switched telephone (DDD). Network or private
line telephone grade channels.

Clocking--None

Operation--Full-duplex (two-wire)

Frequencies-- Originate Answer
Mark 1270 2225
Space 1070 2025

Remarks--Used primarily for data phone service or alternate data/voice
private line service. Requires Data Auxiliary Set 804B1 for control
purposes and alternate voice. Older 103A must be altered to be
compatible with 103A2 (See 103A1) for option descriptions.

WESTERN ELECTRIC--DATA SET 103B
Type--Transmitter-Receiver
Transmission Mode--Serial

Interface--Choice of: Contact Closure; Voltage unipolar; Voltage
bipolar (EIA RS 232)

Modulation--FM

Bit Rate--0-200 bps

Communication Facility--Private line telephone grade channel
Clocking--None

Operation--Half or full-duplex (two-wire) with local copy available on
current interface only

Remarks--Private line version of 103A. Has been replaced by Data
Set 103 F2.
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WESTERN ELECTRIC-~-DATA SET 103F2
Type--Transmitter-Receiver

Transmission Mode--Serial

Interface--Voltage (EIA-RS-232-A)

Modulation--FM (FSK)

Bit Rate--0-300 bps

Clocking--None

Communication Facility--Private line telephone grade channels

Operation--Half- or full-duplex (two-wire)

Frequencies-- F F2
Originate Answer
Mark 1270 2225
Space 1070 2025

Remarks--Data Set 103F2 is the most recent version of the 103F. The
103F2 Data Set has two test buttons; the 103F1 Data Set has one.
These buttons test from the remote test centers.

Replaces Data Set 103B and is the private line version of Data Set
103A. 103F2 has only one available interface, while 103B had a
choice of three.

Options—-
1. Permanent answer mode
2. Permanent originate mode
3. Business machine control of answer originate (external control)
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150-BAUD (TYPE 1006) PRIVATE-LINE CHANNELS

Type--150 bps service (includes data sets)

Transmission Mode--Serial

Interface--Voltage (EIA-RS-232-B)

Modulation--ac or de

Bit Rate--0-150 bps

Communication Facility--Leased private line channel capable of 150 bps
Clocking--None

Operation--~
(1) half-duplex or full-duplex using the ac (FM) system
(2) half-duplex using the dc system

Frequencies--dc or base band (FM)

Remarks--Two basic systems will be available:

(1) (Data Set 108 Type) for half-duplex or full-duplex operation
using ac; or (Data Set 109 Type) for half-duplex operation using
dc. An 820D Data Auxiliary Set provides EIA Interface.

(2) An interim equipment arrangement consists of an 816 Data
Auxiliary Set used with a 130-Type TTY Subscriber Set.

Options--
(1) Local Copy--Local Copy option must not be used on 150 baud
service., Must be strapped off.
(2) Half-Duplex

Notes-~

(1) A variety of 150 baud Data Sets are available. Different
manufacturers' Data Sets or different Data Sets of the same
manufacturer may be installed in the same network, if they
have 150 baud channel termination,

(2) A Data Quality Monitor (DQM) option is available to provide
a visual indication of when a line is in use.

(3) Receive Data Lead held to mark when the Receive Carrier or
line current is not detected by the Local Data Set.

(4) Transmitted Carrier Squelch should be strapped on when using
the W. E. 103 Data Set.

3-4 (3/69)



WESTERN ELECTRIC--DATA SETS 201A1 and 201A2
Type--Transmitter-Receiver

Transmission Mode--Serial

Interface--(EIA-RS-232) contact closure
Modulation--Phase (PM)--four phase

Bit Rate--2000 bps

Clocking--Clocking is required:
201A1 provides for data set clock (DCE source)
201A2 requires business machine clock (DTE source)

Communication Facility--Switched (DDD) Network or schedule 4; type 4B
private line telephone grade channels.

Operation--Half-duplex (two- or four-wire), full-duplex (four-wire)
uses a carrier frequency of 1750 Hz and covers a spectrum of 750 Hz
to 2750 Hz.

Remarks--Uses Dibit transmission. Automatic answering provided for by
use of the 804A Data Auxiliary Set. At the rise of 'request'to send,
the data set will begin forcing ""11" dibits. It will continue forcing
""11" dibits to establish bit synchronization with the receiving data set.
After about 150 ms (time allowed for line conditioning), the data set
will deliver the clear-to-send lead to the business machine which can
now begin modulation. The send data lead and the data set will begin
monitoring the Dibit register for data. For synchronous systems,
synchronizing characters are then used to bring the receiving business
machine into character phase. (Bit synchronization was established
during the clear-to-send delay.)

Options--
(1) Automatic Answer

e Selective or permanent

e An 804A Type Data Auxiliary Set is supplied to provide this
feature on 201A3 and 201A4 models compatible with 801A and
801C ACU's (Per May 18,1965, supplement to Blue Book).

(2) New Sync
e A one-millisecond pulse applied to this lead will quench the
existing sync signal and allow quicker synchronization from
another source.
(3) Two-wire
e This option provides for operating on a two-wire circuit by
adding the echo clamp delay and the extended clear-to-send
(150 ms) timings. Echo clamp keeps the receiver of the sending
201 inactive for about 100 ms after the fall of request-to-send.
(4) Four-wire

e This option removes the extended clear-to-send delay and echo
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clamp timings and provides a short (8.5 ms) clear-to-send
delay for fast turnaround.

(5) Continuous Carrier

e This option is used only on four-wire full-duplex data
point-to-point facilities. It straps the data set into a continuous
carrier on mode and bypasses data terminal ready control.

e When request-to-send is down, the data set transmits continuous
mark ("11" dibits).

o When request-to-send is up, the data set will accept and trans-
mit data when presented on the transmit data lead.

(6) Carrier controlled by request-to-send
e This option is the opposite function from the continuous carrier
option.

o It provides for the normal control of carrier through the
request-to-send lead at the interface.
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WESTERN ELECTRIC--DATA SETS 201A3 and 201A4
Type-~Transmitter-Receiver
Transmission Mode--Serial
Interface--Voltage--(EIA-RS-232-A) with (EIA-RS-232) option
Modulation--Phase (PM)--four phase
Bit Rate--2000 bps
Clocking--Clocking is required:

201A3 provides data set clock

201A4 requires business machine clock.

Communication Facility--Switched (DDD) network or Type 3002, C2
conditioning private line telephone grade channels.

Operation--Half-duplex (two- or four-wire); full-duplex (four-wire) uses
a carrier frequency of 1750 Hz and covers a spectrum of 750 Hz to
2750 Hz.

Remarks--Uses Dibit transmission. Automatic answering provided for by
use of the 804A Data Auxiliary Set.

Options-~
(1) See 201A1 and 201A2 for options.
(2) RS-232-A interface or contact closure interface.

NOTE: This data set can be used in Automatic Calling networks. It generates 2025 Hz answer
tone when equipped with the auto answer option.
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WESTERN ELECTRIC--DATA SETS 201B1 and 201B2
Type--Transmitter-Receiver
Transmission Mode--Serial
Interface--(EIA-RS-232 contact closure)
Modulation-~Phase (PM)--four phase
Bit Rate--2400 bps
Clocking-~
201B1 provides data set clock

201B2 requires business machine clock

Communication Facility--Private line telephone grade channels (either
point-to-point or multi-point Type 3002, C2 conditioning).

Frequencies--Uses an 1800 Hz carrier frequency and covers a spectrum
of 600 Hz to 3000 Hz.

Remarks--Uses Dibit Transmission. May be equipped with a telephone
set for alternate voice.

Options--
(1) Automatic Answer

e Selective or permanent.
(2) New Sync
o A one-millisecond pulse applied to this lead will quench the

existing sync signal and allow quicker synchronization from
another source.

(3) Echo Delay
o Delay for two-wire
(4) Four-wire private line (continuous carrier), four-wire private

line (controlled carrier), two-wire private line (controlled carrier)
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WESTERN ELECTRIC--DATA SET 202A

Type--Transmitter-Receiver

Transmission Mode--Serial

Interface--Voltage (EIA-RS-232 contact closure)

Modulation--FM (FSK)

Bit Rate and Communication Facility--1200 Hz mark, 2200 Hz space.
0-1200 bps on switched (DDD) network. Maximum recommended bit
rate on private line telephone grade channels is:

0-750 bps--(3002)
0-1400 bps--(3002) C1 conditioning
0-1800 bps--(3002) C2 conditioning

Clocking--None

Operation--Half-duplex (two-wire)

Remarks--May be used on alternate voice/data channels. Has been
replaced by Data Set 202C. The 202A is not recommended for speeds

below 150 bps. Is not compatible with auto call networks unless model
shop is modified to generate an answering frequency to the 801 ACU.
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WESTERN ELECTRIC--DATA SET 202B
Type--Transmitter-Receiver
Transmission Mode--Serial
Interface--Voltage (EIA-RS-232 contact closure)
Modulation--FM (FSK) 1200 Hz mark, 2200 Hz space
Bit Rate and Communication Facility--0-1200 bps on private line. Maxi-
mum speeds recommended on private line telephone grade channels:
0-750 bps schedule 4, type 4 (3002)
0-1400 bps schedule 4, type 4A (3002) C1 conditioning
0-1800 bps schedule 4, type 4B (3002) C2 conditioning
Clocking--None
Operation--Half-duplex (two- or four-wire), full-duplex (four-wire)
Remarks--Primarily for private line (leased) applications where no

telephone is required. It has been replaced by 202D. The 202B is
not recommended for operation below 150 bps.
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WESTERN ELECTRIC--DATA SET 202C1
Type--Transmitter-Receiver
Transmission Mode--Serial

Interface--Voltage (EIA-RS-232-A) with optional EIA-RS-232 contact
closure for limited time only.

Modulation--FM (FSK) 1200 Hz mark, 2200 Hz space

Bit Rate and Communication Facility--0-1200 bps on DDD network.
Maximum recommended bit rate on (leased) private lines:
0-750 bps Type 3002
0-1400 bps Type 3002, C1
0-1800 bps Type 3002, C2

Clocking--No data set clock available

Operation--Half-duplex (two- or four-wire), full-duplex (four-wire)

Frequencies--1200 Hz mark, 2200 Hz space

Remarks--Replaces Data Set 202A. Disables echo suppressors by trans-
mitting a burst of 2025 Hz and then shifting to the 1200 Hz carrier
mark frequency. Shifts its carrier out of the frequency band when

about 1500 Hz request-to-send drops to prevent glitching.

Options--
(1) Automatic answer key controlled or permanent (no key).

(2) EIA Interface or contact closure.

(3) Bit Rate--Less than 900 bps or greater than 900 bps.
(4) Two- or four-wire operation.

(5) Reverse channel in or out (202C only)

(6) 801 type ACU provided, not provided.

(7) Clamp (On/Off)--A threshold for receiver minimum signal level.

(8) Squelch (On/Off)--A clamping signal applied to receiver of a
transmitting data set at the path request-to-send to keep the

receiver disabled until local echoes dissipate.
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WESTERN ELECTRIC--DATA SET 202D1/D3
Type--Transmitter-Receiver
Transmission Mode--Serial

Interface--Voltage (EIA-RS-232-A) with optional EIA-RS-232 contact
closure for limited time only

Modulation--FM (FSK)

Bit Rate and Com ication Faciliti 0-1200 bps on switched (DDD)
network. Recommended bit rate for leased lines:
0-750 bps Type 3002
0-1400 bps Type 3002, C1 conditioning
0-1800 bps Type 3002, C2 conditioning

Clocking--No data set clock available

Operation--Half-duplex (two- or four-wire), full-duplex (four-wire)

Frequencies--1200 Hz mark, 2200 Hz space

Remarks--Primarily for leased line data only operation. Can use 804A1
for alternate voice and (DDD) backup on two-wire. 804A2 provides
same capabilities for four-wire. Replaces 202B. Disables echo

suppressors by transmitting a burst of 2025 Hz and then shifting to the
carrier frequency.

Data Set 202D3 is an improved version of 202D1 with a redesigned
power supply which reduces susceptibility to power line noise
transients.

Options--
(1) Operation--two-wire, four-wire

(2) Reverse channel in or out (202D2 only)

(3) Automatic answer provided, not provided
(4) Interface--EIA or contact closure

(5) Bit Rate--900 bps or less, 900 bps or more

(6) Two-wire/four-wire, with/without DDD backup

(7

Clamp (On/Off)--A threshold for receiver minimum signal level

(8

Squelch (On/Off)--A clamping signal applied to the receiver of a
transmitting data set at the fall of request-to-send to prevent
glitching in the receiver
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WESTERN ELECTRIC--DATA SET 202D2/D4
Type--Transmitter-Receiver
Transmission Mode--Serial

Interface--Voltage (EIA-RS-232-A) with optional EIA-RS-232 contact
closure for a limited time.

Modulation--FM(FSK)

Bit Rate and Communication Facilities-~0-1200 bps on leased line. For
recommended bit rates on leased lines, see 202D1.

Clocking--No data set clock available.
Operation--Half-duplex (two- or four-wire), full-duplex (four-wire)
Frequencies--1200 Hz mark, 2200 Hz space.

Remarks—--Primarily for leased line data only service. 202D2 is a 202D1
with a reverse (low-speed) channel. For 2712 use, a one-wire
change is required to allow keying the reverse channel with request-
to-send up. See 202D1 for options.

Data Set 202D4 is an improved version of 202D2 with a redesigned
power supply which reduces susceptibility to power line noise
transients.
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WESTERN ELECTRIC--DATA SET 301B
Type--Transmitter-Receiver
Transmission Mode--Serial
Interface--Current (Digital) switching
Modulation--Phase (PM)--four phase
Bit Rate--40. 8 K baud

Clocking--Clocking is required. May be furnished by the data set or the
business machine (Group) Type 5701 and 8801 wideband data channel.

Frequency--10. 2 to 51 Hz spectrum
Operation--Half-duplex or full-duplex.

Remarks--Data set is offered only as part of the wideband service ter—
minal. One voice grade channel is provided for coordinating purposes.
Used with IBM 2701, 7710, 7711, 360/20 UCSTR. A Burndy type
connector is used for the interface. (MD 12MXP-17TC). When
request-to-send is dropped on a data set clocked 301B, a 1000 (HEX
88) pattern is generated within to keep both data sets in sync. If the
clock is provided in the business machine, it must remain on at all
times and the business machine must generate the HEX 88 idle pattern.
(Data set clock is normally anticipated.)

Mark = Less than 5 ma (into 100 ohms) or less than -0.7V.
Space = Greater than 23 ma (into 100 ohms) or greater than +1.0V,

Options--Sync-~internal or external
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WESTERN ELECTRIC--DATA SET 303
Type--Transmitter-Receiver

Transmission Mode--Serial (synchronous and non-synchronous)
Unbalance/balance

Interface--Current switching (digital or MIL188B)

Modulation--Baseband modulation with vestigial sideband

Bit Rate--19. 2K baud, 230.4K baud.

Clocking--Data Set or business machine

Operation--Full-duplex

Communication Facility--*WST Type 5705 & 8803, WST Type 5704 &
8801, WST Type 5754.

8WST = Wideband Service Terminal

Remarks--
a) Data set operates on wideband facilities.

b) A full-duplex voice grade channel is provided for coordination.
This channel can be specified through options for simultaneous
voice/data operation.

c) Business machine cable connector is coaxial type Burndy MD12
MXP-17TC.

d) Data set clock recommended for business machines applications.

€) Data terminal ready and ring indicator leads use RS-232-A voltage
levels.

f) Mark, space current, and voltage interface specifications same as
301B Data Set.

g) Transmission of over 500 zero bits can cause loss of bit sync only
if not using free-running scrambler.

h) Pin G is a local test control line which, when activated, loops
transmit output to receive input on line side of data set.

The digital interface used by IBM is an unbalanced interface
allowing a maximum of 50 feet of cable. The MIL 188B is a
balanced interface allowing over 50 feet of cable.
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WESTERN ELECTRIC--801A ACU
Type--Performs all functions of establishing point-to-point call.

Dial Digit Mode--Parallel by bit, serial by digit. Digit transfer is in
BCD form (1, 2, 4, 8). Dialing rate is 10 pulses per second. Per-
formed as pulse dialing to a central office.

Interface--Voltage (EIA-RS-232-A) or contact closure.
Communication Facility--Any switched network using the pulse dial.

Remarks~--Under the nameplate of the 801 is an adjustment to set the ACR
timer (7-40 seconds). Set this to maximum at installation time and
reduce as required after successful testing is completed.

801-A (all models) requires ground start lead from central office.

801-A1-EIA interface--answer tone detection..

801-A2-contact closure--answer tone detection.

801-A3-contact closure--without answer tone detection.

801-A4-EIA interface--without answer tone detection.

801-A5-~-corresponds to 804-A4 with some circuit improvements.

801-A6~-corresponds to 801-Al with some circuit improveéments.

AT&T engineering staff recommends that answer tone (2025 Hz) be
utilized for most applications. See timing chart for operation.

(1) Stop "Abandon Call and Retry" timer after "Data Set Status' goes
on or Do Not Stop "ACR" timer after ""Data Set Status" goes on.

(2) Terminate call after ""Data Set Status' on via "Data Set'" or
terminate call after '"Data Set Status' on via CRQ (call request).
CRQ on indicates that the business machine is initiating a call.

(3) Data Set to be used with the 801A.

“

Data Set 103A2 generates the 2225 answer tone which is designated
"Highest Frequency Answer Tone'' while Data Sets 103A1, 201A3,
201A4, E 202C generate the 2025 answer tone which is designated
"Highest Frequency Answer Tone." Data Set 103A1, 103A2 must
transfer line from 801 to D/S at "beginning of answer tone" while
operation with 202 or 201 DS requires "end of answer tone"
transfer of line. Normally the ACR Timer is held reset after DSS
on.
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WESTERN ELECTRIC--801C--ACU
Type--Performs all functions of establishing point-to-point call.

Dial Digit Mode--Parallel by bit, serial by digit. Digit transfer is in
Binary form (four-bit).

Interface--Voltage (EIA-RS-232-A) only.

Communication Facility--Any switched nefwork where the serving central
office has Touch-Tone* capability.

Remarks--Under the 801 nameplate is a selectable switch (7-40 seconds)
for setting the ACR timer. Set this to maximum at installation time
and reduce as required after successful testing is complete. All
801C's have an EIA-RS-232-A interface and are for use with Touch-
Tone* only. 801C1-EIA Interface EON code used to transfer ACU to
line through data set. 801C2-EIA Interface-Answer tone used to
transfer ACU to line. It is recommended that answer tone detection
be utilized for most applications. See the 801A timing chart for inter-
face operation,

(1) Stop "ACR Timer" after "Data Set Status' goes on or Do Not Stop
"ACR Timer" after ""Data Set Status'" goes on.

(2) Terminate call after "Data Set Status" (DSS) goes on via CRQ (call
request) or terminate call after DSS on via data set. **

* Bell System Trademark.

**This means by dropping "data terminal ready"
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Switched telephone and TWX

Communications Facilities

IBM Data Processing
Center

Remote Terminal

Data Set Model and
Required Features

Data Set Model and
Required Features

Common Carrier

Switched Telephone (DDD)
Network=-Data-Phone
Service or Common

Carrier Switched (150 bps)
Teletypewriter Exchange
(TWX) Network

103A1 (CE-TWX) or 103A2
DATA-PHONE Service.

1. Initiate Disconnect.
2. Respond to Disconnect.

3. Alternate Auto (Unattended) or
Manual (Attended) Answering.

4. Mark Hold.

103A1 (CE-TWX) or 103A2
DATA-PHONE Service.

1. Initiate Disconnect.
2. Respond to Disconnect.

3. Alternate Auto (Unattended) or
Manual (Attended) Answering.

4. Mark Hold.

IBM Units
Central Remote
68 68
1051 1051
2740 2740
Model 1
MTST MTST
1026 1051
1448
2701
2702
2703
7741
2701 2740
2702 2741
2703

103A1 (CE-TWX) or 103A2
DATA-PHONE Service.

1. Initiate Disconnect.

2, Alternate Auto or Manual
Answering.

3. With 801 Type ACU or without
801 Type ACU.

103A1 (CE-TWX) or 103A2
DATA-PHONE Service.

1. Initiate Disconnect.
2. Respond to Disconnect.

3. Alternate Auto or Manual
Answering.
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4. Mark Hold.

4. Mark Hold
(2741 interrupt will work)

Common Carrier 2701 See Data Auxiliary Set 811B1* Common Carrier TWX
Switched (150 bps) 2702 remote (CPT-TWX). Stations (TTY=-TWX)
Teletypewriter 2703 terminal, (Mode| 33/35 type) 8-level
Exchange (TWX) 7741 1. With 801 Type ACU or without code at 110 bps only.
Network 801 Type ACU.

2. Fast Disconnect strapped "OFF".

3. Answer Tone Detect via 801 if ACU

is used.

Note: A Common Carrier TWX Station

must be provided with the first 81181

unit at each site.
Common Carrier 7741 See Same as above. Common Carrier TWX
Switched (45 bps) remote Stations (Model 28 Type)
Teletypewriter terminal, 5 level code at 45 bps

Exchange (TWX)
Network

only.

*Series 4 or later, If an earlier series is used, a user delay before transmission of 210 msec after Clear-to=Send is required
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Common Carrier

Switched Telephone (DDD)
Network DATA-PHONE
Service

024/ 1001 401J2 (has Tone Answerback Capability). 401A
026 Numeric Unattended Answer or None required.
Models 1093 Attended Answer.
5/6
024/ 1001 401J2 (has Tone Answerback Capability). 401E2
026 Alpha Unattended Answer or None required.
Models 1094 Attended Answer.
5/6
7770 1001 401J3 401E3
7772 (Numeric None required.
or alpha) 1. Voice Answerback Capability.
1093 or
1092/ 2. Unattended Answer.,
1093
3. Make Busy (out of service) Feature.
Other options on attenuation, levels and
line impedance are installer decisions.
Provide on Receive=Only line.
7770 Push- 403D or E No data set required, but Polarity
7772 button Guard feature required on pushbutton
(i.e. Same as for 401J3 above. device.
TOUCH-
TONE or
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* The 202C1 is being superseded by the 202C5 or 7.
The 202D1 is being superseded by the 202D3.
The 804A1 is being superseded by the 804A3.
These newer models seem equivalent but have not been tested by IBM.

Touch

Calling)

tele=

phones or

auxiliary

pushbutton

dialing

devices.
1009 STR X1009 STR | 202C1* or combination of 202D1* with 202C1* or combination of 202D1* with
1013 STR X1013 STR | 804A1* (1200 bps). 804A1* (1200 bps).
1131 STR 1131 STR
2020 STR 2020 STR | 1. Greater than 900 bps. 1. Greater than 900 bps.
2701 STR 2701 STR
7701 STR X7701 STR | 2. Clamp on demodulator. 2. Clamp on demodulator.
7702 STR X7702 STR
7710 STR X7710 STR | 3. Specify (contact closure) EIA RS232 3. Specify (contact closure) EIA RS232
7711 STR X7711 STR interface for all units except 1131, interface for all units except 1131,
7741 STR X1978 STR 2701, 2703 and 2020. For 1131, 2020, 2701, 2703 and 2780, For
7750 STR 2701, 2020, and 2703, specify EIA these units specify EIA RS232A

RS232A (voltage) interface. (voltage) interface.

2701 BSC 2701 BSC
2703 BSC 2703 BSC 4, Squelch ON (in). 4. Squelch ON (in).
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2020 BSC 2780 BSC 5. No reverse channel. 5. No reverse channel.
1131 BSC 2020 BSC
1131 BSC 6. For 2701, 2703 and 7741, specify 6. Attended Answer or Unattended
either with, or without 801 Type Answer - with or without key
ACU. control (units marked x must have
attended answer).
7. For all other units (except 2701, 7. For 2701 and 2703, Specify:
2703 and 7741) specify without either with, or without 801 Type
801 Type ACU. ACU. -
8. Attended Answer or Unattended 8. For all other units (except 2701
Answer - with or without key and 2703), Specify: without 801
control . Type ACU.
9. Soft Turnoff (only if available). 9. Soft Turnoff (only if available).
1009 STR 1009 STR 201A4 (2000 bps) clocking provided by 201A4 (2000 bps) clocking provided by
1013 STR 1013 STR business machine. business machine.
7702 STR 7702 STR
7710 STR 7711 STR 1. Specify EIA RS232 (contact 1. Specify (contact closure) EIA
7711 STR 1978 STR closure) interface. RS232 interface.

»

Manual answer,

Without 801 Type ACU,

2. Manual answer.

3. Without 801 Type ACU,




€2°€ (89/1)

‘T-€ AqeL

(8 30 9 11eg) saimyea, pue suond 135 ejeq pannbay

£

4. External clocking,

5. New sync. not required.

4. External clocking.

5. New sync. not required.

1131 STR 1009 STR 201A4 (2000 bps) clocking provided by Same as above, except 1131, 2020,
2020 STR 1013 STR business machine. and 2701 use the voltage interface
2701 STR 7702 STR and can have either Alternate Auto or
7711 STR 1. Specify EIA RS232A (voltage) Manual Answering.
1978 STR interface.
1131 STR
2020 STR 2, With or without 801 Type ACU.
2701 STR
3. Alternate Auto or Manual Answer.
4. External clocking.
5. New sync. not required.
7741 STR 1009 STR 201A4 (2000 bps) clocking provided by 201A4
1013 STR business machine.
7702 STR
7711 STR 1. Specify EIA RS232 (contact closure)
1978 STR interface.

2. Alternate Auto or Manual Answer.

3. Specify with or without 801 Type
Al

Same options as those for the 1009/
1013/7702/7711 listed above.
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4. External clocking.

5. New sync. not required.

2701 BSC 2701 BSC
2703 BSC 2703 BSC
1131 BSC* 2780 BSC
2020 BSC 1131 BSC*
2020 BSC

201A3 (2000 bps) clocking provided by
data set.

1. Specify EIA RS232A (voltage)

interface.

N

Attended Answer or Unattended
Answer - with or without key
control.

3. With or without 801 Type ACU.

4. Internal clocking.

5. New sync. not required.

201A3 (2000 bps) clocking provided by
data set. Same options as listed under
"Data Processing Center" except for
the 2780 and 1131 specify: without
801 type ACU. Also, 2780 should use
key control for option 2.

* When these units communicate with each other exclusively, the clock may be provided by the business machine (201A4).




sz-¢ (89/L)

‘1€ 91qBL

(8¢ Jo g 1eg) saimea pue suond( 13§ eie( paimbay

Automatic Calling for Telephone and TWX

Common Carrier

Switched Telephone (DDD)
Network-DATA-PHONE
Service or Common

Carrier Switched
Teletypewriter

Exchange (TWX)

Network

1026
1448
2701
2702
2703
7741
2020

Automatic Calling Unit 801A1 (in
addition to one of the above data sets).
(Rotary Dial Service)

1. Voltage Interface.

2. Answer Tone detection.

3. Terminate Call via data set
("Without One Lead Control").

4. Stop ACR timer in data mode.
5. EON not used.

Notes: Data set also required as
specified above.

801A5 is not an equivalent and cannot
be used. 801A6 seems equivalent but
has not been tested by IBM.

The remote terminal has just a data
set, as shown in above entries. [t
should be arranged to automatically
answer calls in data mode.

1026
1448
2701
2702

Automatic Calling Unit 801C2 (in
addition to one of above data sets).
(Touch Tone Service)
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2703
7741
2020

1. Voltage Interface.
2. Answer Tone Detection.

3. Terminate Call via data set (without
"One Lead Control").

4. Stop ACR timer in data mode.
5. EON not used.

Notes: Data set also required as
specified above.

801C3 is not an equivalent and cannot
be used, 801C4 appears to be an
equivalent but has not been tested by
IBM.

Leased Sub Voice Grade

Telephone Company
Type 1006 Private Line
Service (formerly

. AT&T Schedule 3A

1026
1448
7741

1051
1061

150 Baud Channel Termination
consisting of either: Data Auxiliary Set
816A with 130 B/C Subset, or Data

150 Baud Channel Termination
consisting of either: Data Auxiliary
Set 816A with 130 B/C Subset, or Data



Lz-¢ (69/¢)

“T-€ 919eL

(82 30 01 118g) sainyeay pue suondp 19§ eieq permbay

~

Service) Half-Duplex, 1051 1051 Auxiliary Set 820 D/E with Data Set Auxiliary Set 820 D/E with Data Set
Point-to=Point, or 108, or 109 108, or 109.
Multi=Point 2701 1051 (The choice to be made by Commun-

2702 1061 cations Company. 1. No local copy.

2703 2740 Mod 1

2712 Mod 1 2741 1. No local copy. 2. Half-duplex operation.

2740 Mod 1 2740 Mod 1| 2. Half-duplex operation. Note: 2741 operates in point-to=-
point mode only. 2741 interrupt
feature will operate on this facility
without requiring 4-wire lines.

2701 1051 103F2 103F2

I_;:;ngg; :’:roif\:‘c?:en{ine 2702 1061 1. Permanent Answer Mode. 1. Permanent Originate Mode.
Service (formerly 2703 1071 . i
AT&T Schedule 4 Mod. 1 Note: 2741 operates in point-to-
Type 4 Service) ! 2740 point modfe only. 2741 in'ierrugt.
Half-Duplex Point- 2741 Fe:::ture will ?Remie on rl'u's facility
to-Point, or without requiring 4-wire lines,
Multi=Point 1026 1051
1061
1071
Mod. 1
1448 1051
7741 1061
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only operation.

5. Specify EIA RS232 (contact
closure) interface.

2712 1051 r
Mod. 1061
2740
2741
1051 1051 103F2 103F2
1414 1. Permanent Originate Mode. 1. Permanent Answer Mode.
7750
1051 1051 103F2 103F2
Master 1. Business machine (external) control 1. Business machine (external) control
of Answer/Originate modes. of Answer/Originate modes.
Telephone Company Type 1034 1031A** 202D1* (600 bps) 202D1* (600 bps)
3002 Private Line Service 1. Less than 900 bps operation. 1. Less than 900 bps operation.
(formerly AT&T Schedule 4,
Type 4 Service) Full-Duplex 1026 1071 2. Clamp on demodulator. 2. Clamp on demodulator.
Point-to=-Point, or Mod. 2
Multi=Point 3. Squelch off. 3. Squelch off.
1026 1031A%*
1448 4. Specify four-wire full-duplex data 4. Specify four-wire full-duplex data-

only operation

o

Specify EIA R$232 (contact
closure) interface.

*The 202D1 is being superseded by 202D3. This newer model appears to be equivalent but has not been tested by IBM.

**Multipoint available only via RPQ.
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6. No reverse channel.

7. Soft turnoff (only if available).

6. No reverse channel.

7. Soft turnoff (only if available).

N

2701 1031A** 202D1* (600 bps) 202D1* (600 bps)
2702 1071 1. Less than 900 bps operation.
2703 Mod. 2 Same as above, except
2740 2. Clamp on demodulator. 2740 Med. 2 requires
Mod. 2 EIA RS - 232A
3. Squelch off. Voltage Interface.
4, Specify four-wire full-duplex
data-only operation.
5. Specify EIA RS232A (voltage)
interface,
6. No reverse channel.
7. Soft turnoff (only if available).
Telephone Company Type 1009 STR 1009 STR 202D1* (1200 bps) 202D1* (1200 bps)
3002 Private Line Service 1013 STR 1013 STR 1. Greater than 900 bps operation. 1. Greater than 900 bps operation.
with C1 conditioning 7702 STR 7702 STR
(formerly AT&T Schedule 7711 STR 7711 STR 2. Clamp on demodulator. 2. Clamp on demodulator.

*The 202D1 is being superseded by the 202D3. This newer mode! appears to be equivalent but has not been tested by IBM.

**Multipoint available only via RPQ.
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4, Type 4A Service)
Half-Duplex Point-to=
Point only.

7741 STR 1978 STR 3. Squelch ON. 3. Squelch ON.
4. Specify EIA RS232 (contact 4. Specify EIA RS232 (contact
closure) interface. closure) interface.
5. Half-duplex operation. 5. Half-duplex operation.
6. No reverse channel . 6. No reverse channel.
7. Data only or alternate voice/ 7. Data only or alternate voice/
data. data.
8. Soft turnoff (only if available). 8. Soft turnoff (only if available).
1131 STR 1009 STR 202D1* (1200 bps) 202D1* (1200 bps)
2020 STR 1013 STR 1. Greater than 900 bps operation.
2701 STR 7702 STR Same as above (except 2020, 2701,
7711 STR 2, Clamp on demodulator. 1131 which are same as at left).
2020 STR
2701 STR 3. Squelch ON.
1131 STR
1978 STR 4. Specify EIA RS232A (voltage)

interface.

5. Half-duplex operation.

*The 202D1 is being superseded by the 202D3. This newer model appears to be equivalent but has not been tested by IBM.
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6. No reverse channel.
7. Data only or alternate voice/data.

8. Soft turnoff (only if available).

Telephone Company Type
3002 Private Line Service
with C1 conditioning.
Half-Duplex Point-to-
Point, or Multi-Point.

2701 BSC
2703 BSC
1131 BSC
2020 BSC

2701 BSC
2703 BSC
2780 BSC
1131 BSC
2020 BSC

202DI* (1200 bps)
Greater than 900 bps operation.

2. Clamp on demodulator.
3. Squelch ON.

4. Specify EIA RS232A (voltage)
interface.

5. Half-duplex operation.
6. No reverse channel.

7. Data only or alternate voice/
data.

8. Soft turnoff (only if available).

202D1* (1200 bps)

Same as listed under "Data
Processing Center".

* The 202D1 is being superseded by the 202D3. This newer model appears to be equivalent but has not been tested by IBM.
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