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across the interface via 2-state voltage conditions on two leads, each
with a ground return, separate from the leads used for MEssaGe infor-
mation. The message and signaling information are combined (and
separated) by a signaling system appropriate for application to the
TRANSMISSION FACILITY. The term E&M lead signaling is used also in
some SPECIAL-SERVICES applications.

End Office. A local swiTcHING office where Loops are terminated for pur-
poses of INTERCONNECTION to each other and to TRUNks. End offices are
designated class 5 offices.

End Office Toll Trunk. A HIGH-USAGE TRUNK from an END OFFICE that carries
ToLL traffic only. It may be either a DIRECT TRUNK to another end office
or a trunk to a TOLL CENTER in another toll center area (that is, not the
toll center on which the end office homes).

Engineered Capacity. The highest load level for a TRUNK GROUP Or a SWITCH-
ING SYSTEM at which SERVICE OBJECTIVES are met.

Engineering and Administrative Data Acquisition System (EADAS). An
OPERATIONS SYSTEM in which TRAFFIC data are measured at SWITCHING SYS-
TEMs by electronic devices, transmitted to a centrally located mini-
computer, and recorded on magnetic tape in a format that is suitable
for computer processing and analysis.

Engineering and Administrative Data Acquisition System/Network
Management (EADAS/NM). An OPERATIONS SYSTEM that monitors
SWITCHING SYSTEMs and TRUNK GROUPs that have been designated by net-
work managers. EADAS/NM reports existing or anticipated conges-
tion on a display board at operating company NETWORK MANAGEMENT
CENTERS.

Engineering Period. A particular time period during which service is
measured and compared to the objective GRADE OF SERVICE. Sufficient
EQUIPMENT must therefore be provided (engineered) to meet SERVICE OBJEC-
TIVES during this period.

Enhanced Private Switched Communication Service (EPSCS). A PRIVATE
NETWORK service that, like the COMMON-CONTROL SWITCHING ARRANGEMENT,
provides a uniform dialing plan for customers with geographically
dispersed locations. EPSCS offers 4-wire TRANSMISSION (to improve
transmission quality) within the private network and a Customer
Network Control Center, which can be used by the customer to con-
trol some network operations and to obtain private network usage
and status information.

EPLANS Computer Program Service. Software systems used by OPERATING
COMPANY engineering and related personnel to support their plan-
ning, recordkeeping, implementation, scheduling, ordering, NETWORK
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performance evaluation, network characterization, and other similar
activities. The programs are Western Electric products and are
offered as time-share or batch-run computer services by Western Elec-
tric or, in some cases, are run in telephone company data centers.

Equipment. A term broadly applied to hardware components that
includes customer-premises equipment (CPE) and switcHING and
TRANSMISSION (and other) components located in telephone company
buildings.

Equipment and Facility Recovery. The reduction of capital investment
for additional EQUIPMENT accomplished by providing accurate records
of what capital equipment is already available to meet a current need.

Equipment-to-Equipment Interface. Any INTERFACE between EQUIPMENT
units on a user premises that is not considered a NETWORK interface.

Erlang. A dimensionless unit of TRAFFIC intensity used to express the aver-
age number of calls underway or the average number of devices in
use. One erlang corresponds to the continuous occupancy of one
traffic path. Traffic in erlangs is the sum of the holding times of paths
divided by the period of measurement. The term erlang can be used
to express the capacity of a system; for example, a TRUNK GROUP of
thirty TrRUNks, which, in a theoretical peak sense, might carry 30
erlangs of traffic, would have a typical capacity of perhaps 25 erlangs
averaged over an hour. Named for A. K. Erlang, the founder of the
traffic theory.

Erlang B. One of the basic TRaFFICc models' and related formulas used in
the Bell System. The assumptions are PoissoN input, negative
exponential holding times, and BLOCKED CALLs CLEARED. Used for TRUNK
engineering. Also called Erlang’s Loss Formula.

Erlang C. One of the basic TRaFFIC models and related formulas used in
the Bell System. The assumptions are PoissoN input, negative
exponential holding times, and BLOCkED caLLs DELAYED. Used for
COMMON-CONTROL engineering. Also called Erlang’s Delay Formula.

Error-Second. A measurement of system performance for digital TRANSMIS-
SION FACILITIES. An error-second is a l-second interval during which
one or more bit errors occur.

Exchange Area. Traditionally, an area within which there is a single uni-
form set of charges for telephone service. An exchange area may be
served by a number of CENTRAL OFFICES. A call between any two points
within an exchange area is a local call.

Expanded 800 Service. An improvement over the basic sco SErvICE, which
uses DIRECT SERVICES DIALING CAPABILITY to provide customers with more
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options in defining service areas and determining the treatment a call
receives.

Expansion. The term applied to a SWITCHING NETWORK (or portion of one)
that has more outputs than inputs.

Facilities Assignment and Control System (FACS). An on-line data-
processing system that maintains inventories and provides assign-
ment of OUTSIDE PLANT and CENTRAL OFFICE facilities.

Facilities Network. The aggregate of TRANSMISSION systems, SWITCHING SYs-
TEMS, and STATION EQUIPMENT; it supports a large number of traffic NET-
WORKS.

Facility. Any one of the elements of physical telephone plant that are

- needed to provide service. Thus, SWITCHING SYsTEMS, cables, and

microwave radio TRANSMISSION systems are examples of facilities. Facil-

ity is sometimes used in a more restricted sense to mean TRANSMISSION
FACILITY.

Facility and Equipment Planning System (FEPS). A component system
of the TRUNKS INTEGRATED RECORDS KEEPING SYSTEM (TIRKS) that supports
the current planning process. FEPS helps planners use information
in the TIRKS data bases along with forecasts of future growth to allo-
cate existing inventories efficiently, to determine future EQUIPMENT and
FACILITY requirements, and to update planning designs.

Federal Communications Commission (FCC). A board of commissioners,
appointed by the president of the United States under the Communi-
cations Act of 1934, having the power to regulate interstate and
foreign communications originating in the United States by wire and
radio.

Feeder Route. A network of Loor cable extending from a WIRE CENTER into a
segment of the area served by the wire center.

Field Representative. A member of the Bell Laboratories Quality
Assurance Center responsible for monitoring the operation of Bell
System telecommunications EQUIPMENT in the field and participating in
field evaluations and reliability studies.

Final Group. A TRUNK GROUP that acts as a final (last-chance) route for
TRAFFIC. Traffic can overflow to a final group from HIGH-USAGE GROUPS
that are busy. Calls blocked on a final group are not offered to
another route.

Final Trunk. A TRUNK in a FINAL GROUP.

Flat Rate. A rate-setting principle for local service in which customers in
a specific group or area are all charged the same rate for local calling
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regardless of the number of local calls they make or the length of the
calls.

Focused Overload. Abnormal calling from many points to one point; for
example, after a disaster or when a radio or television station
encourages mass calling.

Forecasting. A NETWORK PLANNING activity that provides estimates of future
demands for existing and new services.

Foreign Exchange (FX) Service. A service that provides a CIRcuIT between
a customer’s MAIN STATION OF PRIVATE BRANCH EXCHANGE and a CENTRAL
OFFICE other than the one that normally serves the EXCHANGE AREA in
which the customer is located.

Foreign Numbering Plan Area (FNPA). Any NUMBERING PLAN AREA (NPA) Out-
side the boundaries of the home NPA.

Frame. (1) A segment of an ANALOG SIGNAL Or DIGITAL SIGNAL that has a
repetitive characteristic in that corresponding elements of successive
frames represent the same things. Examples are a television frame,
which represents a complete scan of a picture, or a TELEMETRY frame,
which represents values of a number of parameters in a specific
order. In a TIME-DIVISION MULTIPLEX system, a frame is a sequence of time
slots, each containing a sample from one of the cHANNELs served by
the multiplex system; the frame is repeated at the sampling rate, and
each channel occupies the same sequence position in successive
frames. (2) An assembly of EQUIPMENT units.

Framing Bit. A non-information-carrying bit introduced into a bit stream
to facilitate the separation of characters at the receiving end of a
TRANSMISSION.

Frequency Content. The band of frequencies or specific frequency com-
ponents contained in a siGNAL. For example, the frequency content of
a voiceband signal includes components between 200 and 3500 hertz
(Hz).

Frequency-Division Multiplex (FDM). A method of providing a number
of simultaneous CHANNELS over a common TRANSMISSION path by using a
different frequency band for the transmission of each channel.

Frequency Modulation (FM). One way to modify a sSIGNAL to make it
"carry” information. The frequency of a CARRIER SIGNAL is modified in
accordance with the amplitude of the information signal.

Frequency-Shift Keying (FSK). A MopULATION technique for transmitting
digital information having two, or possibly more, discrete states.
Each of the discrete states is represented by an associated frequency.
The most common form is binary FSK, which uses two frequencies to
represent the two states.
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Fundamental Planning. A NETWORK PLANNING activity that develops long-
range plans for changes and growth in NETWORK structure.

Gain. An increase in SIGNAL power during TRANSMISSION from one point to
another, usually expressed in DECIBELS (dBs). Also called amplification.
(1C]

General Trade. A Bell System term for manufacturers and suppliers of
telecommunications EQUIPMENT other than Western Electric.

Generic Program. A set of instructions for an electronic SWITCHING SYSTEM
that is the same for all offices using that type of system. Detailed
differences for each individual office are listed in a separate parame-
ter table.

Grade of Service (GOS). (1) An estimate of customer satisfaction with a
-particular aspect of service (such as NOISE or ECHO). It combines the
distribution of subjective opinions of a representative group of peo-
ple with the distribution of performance for the particular aspect
being graded. For example, with a specified distribution of noise, 95
percent of the people may judge the noise performance to be good or
better; the noise grade of service is then said to be 95 percent good or
better. (2) In traffic NETWORKS, the proportion of calls that receive no
service (BLOCKING) or poor service (long delay).

High-Usage (HU) Group. A TRUNK GROUP between two SWITCHING SYSTEMS
that is designed for high average occupancy. To provide an overall
acceptable probability of BLOCKING, calls blocked on a high-usage group
are offered to other routes.

High-Usage (HU) Trunk. A TRUNK in a HIGH-USAGE GROUP.

Home Numbering Plan Area (HNPA). The NUMBERING PLAN AREA within
which the calling line appears at a local (class 5) switching office (eND
OFFICE).

Human Factors. A scientific discipline that takes human behavioral
characteristics and physical capabilities into account when designing
products to be used or tasks to be performed.

Hundred Call Seconds (CCS) Per Hour. A unit of TRAFFIC used to express
the average number of calls in progress or the average number of
devices in use. Numerically, it is 36 times the traffic expressed in
ERLANGS.

Hybrid. A NeTwork having four ports and designed so that when the
ports are properly terminated, the siGNAL input to.any particular port
splits equally between the two adjacent ports with essentially no sig-
nal coupled to the opposite port. Hybrids are used to couple 4-wire
CIRCUITS to 2-wire circuits.
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Impulse Noise. Short-duration, high-amplitude bursts, or spikes, of NOISE
energy, much greater than the normal peaks of MESSAGE CIRCUIT NOISE
on a transmission CHANNEL.

Inband Tone Signaling. SIGNALING that uses the same path as a MESSAGE
and in which the signaling frequencies are in the same band used for
the message.

Independent Telephone Company. A telephone company, not affiliated
with the Bell System, that has its own "independent" territory. In
1981, there were more than 1450 independent telephone companies in the
United States.

Individual Circuit Analysis (ICAN) Program. Part of the ToraL NETwork
DaTta SysTEM that detects ELECTROMECHANICAL SWITCHING SYSTEM equipment
faults by identifying abnormal load patterns on individual circurrs
within a circuit group. These faults, for example, include defective
circuits that prevent customer calls from being completed. ICAN pro-
duces reports used by the NETWORK ADMINISTRATION CENTER.

Intercept Calls. Calls directed by a customer to an improper telephone
number that are redirected to an operator or a recording. The caller -
is told why the call could not be completed and, if possible, given
the correct number.

Intercity Facility Relief Planning System (IFRPS). An OPERATIONS SYSTEM
that aids in FAciLITY planning for a TOLL network. Its function is simi-
lar to the METROPOLITAN AREA TRANSMISSION FACILITY ANALYSIS PROGRAM.

Intercom Calling. Intralocation calling; calls between stations on the
same customer premises.

Interconnection. The direct electrical connection, acoustical coupling, or
inductive coupling of user-premises TERMINAL EQUIPMENT (including ter-
minal equipment that is a part of a separate communications system)
to the telephone NETwork. It also includes the direct electrical con-
nection of OTHER COMMON CARRIER facilities to the telephone network.

Interface. A common boundary between two systems or pieces of EQUIP-
MENT where they are joined.

Interface Specification. A technical requirement that must be met at an
INTERFACE.

International Telecommunications Satellite Consortium (INTELSAT).
An international organization established in 1964 to govern a global
commercial communications satellite system to provide communica-
tions between many countries. Membership is in excess of eighty
countries. The Communications Satellite Corporation (COMSAT) acts
as manager for INTELSAT and also represents the United States.
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Interoffice Call. A call between two SWITCHING SYSTEMS.

Interoffice Facilities Network. Part of the nationwide FACILITIES NETWORK,
consisting of interoffice TRANSMISSION FACILITIES, TANDEM SWITCHING SYSTEMS,
and LOCAL SWITCHING SYSTEMS. See LOCAL FACILITIES NETWORK.

Interoffice Trunk Signaling. The exchange of call-handling information
between swiTcHING offices within the NETWORK.

Intertoll Trunk. A TRUNK between two TOLL OFFICES.
Intraoffice Call. A call involving only one SWITCHING SYSTEM.

Jumpers. Temporary wires used on a DISTRIBUTING FRAME to cross-connect
the TERMINATION points of cables from particular EQUIPMENT and FACILITIES
to provide service to a customer.

Key Telephone Set (KTS). A telephone set with buttons, or keys, located
on or near the telephone, used as part of a KEY TELEPHONE SYSTEM.

Key Telephone System. An arrangement of KEY TELEPHONE SETS and associ-
ated circuitry, located on a customer’s premises, that provides combi-
nations of certain voice communications arrangements such as call
pickup, call hold, call line status lamp signals, and INTERCONNECTION
among on-premises stations without the need for connection through
the CENTRAL OFFICE O PRIVATE BRANCH EXCHANGE.

Large-Scale Integrated (LSI) Circuit. An integrated clrcuiT containing 100
gates or more on a single chip, resulting in an increase in the scope
of the function performed by a single device.

License Contract. The legal agreement that governed the relationship
between AT&T and a Bell oPERATING comPaNY. Each license contract
described the reciprocal services, licenses, and privileges that existed
between the parties. All license contracts terminated with divestiture
of the Bell operating companies.

Line. (1) From a swITCHING viewpoint, the LOOP-, STATION EQUIPMENT-, and
CENTRAL OFFICE—associated EQUIPMENT assigned to a customer. (2) From a
TRANSMISSION viewpoint, the transmission path between a customer’s
station equipment and a SWITCHING sysTEM. In this sense, it is also
called aroopr. (3) In CARRIER SYSTEMS, the portion of a transmission sys-
tem between two terminal locations. The line includes the transmis-
sion media and associated line RePEATERs. (4) The side of a piece of
CENTRAL OFFICE equipment that connects to or toward the OUTSIDE PLANT;
the other side of the equipment is called the drop side. (5) A family
of equipment or apparatus designed to provide a variety of styles, a
range of sizes, or a choice of service features, for example, a "product
line."
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Linear Distortion. Distortion resulting from a cHANNEL having a linear
filter characteristic different from an ideal linear LOW-PASS Or BANDPASS
FILTER; in particular, amplitude-versus-frequency characteristics that
are not flat over the passband, and phase-versus-frequency charac-
teristics that are not linear over the passband. See BANDPAss FILTER.

Line Build-Out (LBO) Network. Amplifiers (REPEATERS) in a cable
TRANSMISSION system may be designed to compensate for distortion
over a specific length of cable. When the length of cable between
amplifiers is less than that for which the amplifier is designed, one or
more line build-out networks are used to bring the distortion to approx-
imately the design level. ‘

Line Fill. The ratio of assigned circuirs to total capacity in a FAcILITY or
EQUIPMENT unit.

Link. A TRANSMISSION FACILITY in the telecommunications NETWORK.

Load Balance System (LBS). A CENTRAL OFFICE reporting system and part of
the ToraL NETWORK DATA SysteM. LBS helps assure network adminis-
trators that TRAFFIC loads in SWITCHING sYSTEMs are uniformly distri-
buted. For example, reports generated by LBS are used to determine
the "lightly loaded" line groups to which new subscriber LINEs can be
assigned.

Load Balancing. Procedures mainly used for equalizing the TrRAFFIC load
on customer TERMINATION groups in SWITCHING NETWORKS.

Load Lost. In a TRAFFIC system, the portion of OFFERED LOAD that is not
served because all servers are busy and all waiting positions (if any
are provided) are occupied.

Local Automatic Message Accounting (LAMA). A process using EQUIP-
MENT located in a local office for automatically recording billing data
for MESSAGE RATE SERVICE calls (bulk billing) and for customer-dialed
station-to-station TOLL calls. The tape record is sent to and processed
at an electronic data-processing center.

Local Facilities Network. Part of the nationwide FACILITIES NETWORK, con-
sisting of local sWITCHING sysTEMs located at WiRE CENTERs and the loop
TRANSMISSION FACILITIES through which customers are connected to local
switching systems. Local switching systems are considered the con-
ceptual boundary between the local facilities network and the INTER-
OFFICE FACILITIES NETWORK and, in this sense, belong to both networks.
See INTEROFFICE FACILITIES NETWORK.

Local Switching System. A swITCHING sYsTEM that performs END OFFICE (class
5) functions. Local switching systems connect customer LINEs directly to
other customer lines, or customer lines to TRUNKS.
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Long-Haul Trunk. A FINAL TRUNK Or HIGH-USAGE TRUNK that interconnects
two regions in the PUBLIC SWITCHED TELEPHONE NETWORK hierarchy.

Long-Route Design. A codification of design practices used to plan cus-
tomer Loops that exceed the resistance design limit of the serving cen-
TRAL OFFICE.

Loop. A CHANNEL between a customer’s terminal and a CENTRAL OFFICE. A
loop may also be called a LINE.

Loop Assignment Center (LAC). An OPERATIONS CENTER that assigns cus-
tomer Loor facilities, telephone numbers, CENTRAL OFFICE line EQUIPMENT,
and miscellaneous central office equipment.

Loop-Reverse-Battery. A method of SIGNALING over interoffice TRUNKS in
which dc changes, including directional changes associated with bat-
tery reversal, are used for SUPERVISION. This technique provides 2-way
signaling on 2-wire trunks; however, a trunk can be seized at only
one end; that is, it cannot be seized at the office at which battery is
applied. Also called reverse battery signaling.

Loop Signaling. A method of SIGNALING over dc CIrcuIT paths that utilizes
the metallic Loor formed by the LINE or TRUNK conductors and ter-
minating circuits.

Loss. In the Bell System, the term refers to insertion loss, a quantity that
represents a specific relationship between the input and output of a
NETWORK (for example, a customer connection or a circuir). The basic’
insertion loss calculation determines the difference in DECIBELS (dBs)
between power applied to a load directly and power applied to a
load through a network.

Loss Objective. An objective for the amount of Loss that can be tolerated
in NETWORK components and still maintain a satisfactory GRADE OF
SERVICE.

Loudness Loss. A measure used to express the Loss of communications
paths in a manner that reflects loudness perception. For partial and
overall telephone circurrs, loudness loss is the ratio of suitably
weighted output siGNAL levels to input signal levels. (The signals
may be electric or acoustic.)

Low-Pass Filter. A filter having a single TRANSMISSION band extending
from zero to some finite cutoff frequency.

Main Station. A telephone that is connected directly to a CENTRAL OFFICE by
either an individual or shared LINE. Main stations include the princi-
pal telephone of each party on a party line. They do not include
telephones that are manually or automatically connected to a central
office through a PRIVATE BRANCH EXCHANGE or extension telephones (that
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is, telephones that have been added to an individual or shared line to
extend telephone service to other parts of the subscriber’s home or
business premises).

Marker (Crossbar). The heart of COMMON-CONTROL crossbar CENTRAL OFFICE
equipment. Markers perform the following functions in a No. 5
Crossbar swITCHING sysTEM: (1) determine terminal locations of calling
LINES, incoming TRUNKks bidding for service, called lines, and outgoing
trunks in the EQUIPMENT; (2) determine the proper route for the call,
establish the connection within the office, and pass routing informa-
tion to the senders; (3) determine the calling line class of service and
provide charge classification; (4) recognize line busy, trouble, inter-
cept, and vacant-line conditions; and (5) call in a trouble recorder
when necessary. See CROSSBAR SWITCH.

Market. The set of actual or potential buyers of a product or service.

Marketing. Those activities that influence the flow of goods and services
from producers to consumers.

Marketing Mix. The set of variables that can be adjusted to attract MARKETS
to a product or service. These include variables associated with the
product itself and those related to price, product distribution, and
promotion of the product.

Market Segmentation. The division of a MARKET into submarkets differing
in such characteristics as customer needs and buying behavior.

Master Control Center (MCC). A FRAME of EQUIPMENT in an ELECTRONIC
SWITCHING SYSTEM office with lamps that show the current state of the
office equipment and with keys for operating controls.

Measurement Plan. A compilation of service and performance measure-
ments for operational units (for example, OPERATIONS CENTERS).

Message. (1) In telephone communications, a successful call attempt that
is answered by the called party and followed by some minimum
period of CONNECTION. (2) In data communications, a set of informa-
tion, typically digital and in a specific code such as the American
Standard Code for Information Interexchange (ASCII), to be carried
from a source to a destination. A header, with ADDREss and other
information regarding handling, may be considered part of or
separate from the message.

Message Circuit Noise. The short-term average NoisE level as measured
with a 3A noise measuring set or its equivalent. This set includes
frequency weighting and time constants to make the set most sensi-
tive to noise that will impair TRANsMISSION quality in telephone cIrcuiTs
used for speech.



Glossary 803

Message Rate Service. Telephone service for which a charge is made in
accordance with a measured amount of usage, referred to as message
units.

Message Telecommunications Service (MTS). Non-PRIVATE-LINE intrastate
and interstate long-distance telephone service.

Message Trunk. A TRUNK carrying MESSAGE TELECOMMUNICATIONS SERVICE traffic
on the PUBLIC SWITCHED TELEPHONE NETWORK. y

Metropolitan Area Transmission Facility Analysis Program (MATFAP).
A program that aids in facility planning for metropolitan NETWORKS.
Using various measures, MATFAP analyzes the alternatives available
for future TRANSMISSION FACILITIES and EQUIPMENT and identifies what
transmission plant is needed at various locations and when it will be
needed. MATFAP also determines the economic consequences of
selecting particular facilities and/or equipment and of selecting par-
ticular routes and provides the least-cost assignment of cIrcuirs to
each facility as a guide to the CIRCUIT-PROVISIONING process.

Microprocessor. The control and processing portion of a microcomputer
built with LARGE-SCALE INTEGRATED CIRCUITRY, usually on one chip.
Microprocessors can handle both arithmetic and logic functions under
control of a program stored in a memory chip.

Minimum-Cost Routing. A CIRCUIT-ROUTING scheme that determines a path
through the NETWORK for each point-to-point demand for each year, so
that, when point-to-point demands are provided on these paths and
the resulting CAPACITY EXPANSION problem is solved, the total cost of
TRANSMISSION FACILITIES is minimized.

Mobile Telephone Service. One of a class of services that uses radio CHAN-
NELS to provide telephone service to customers on the move. Mobile
telephone services include land mobile telephone service, BELLBOY
personal signaling set paging service, air/ground service, marine
radiotelephone services, and high-speed train telephone services.

Modem. A contraction of the words modulator and demodulator signifying
an EQUIPMENT unit that performs both of these functions. See DATA
SET.

Modular Engineering. The expression of EQUIPMENT quantities (typically,
TRUNK GROUPS) as an integer multiple of some basic unit, the unit
depending on physical constraints. Reflects the reality that certain
equipment items can only be added in multiples, rather than one
item at a time.

Modulation. The process by which the amplitude, frequency, or phase of
a CARRIER SIGNAL is varied in accordance with one of the characteristics
of an information SIGNAL.
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Multifrequency (MF) Signaling. An inband, interoffice, ADDRESS SIGNALING
method in which ten decimal digits and five auxiliary siGNALs are
each represented by selecting two frequencies out of the following
group: 700, 900, 1100, 1300, 1500, and 1700 hertz (Hz).

Muldem. A contraction of the words multiplexer and demultiplexer signify-
ing an EQUIPMENT unit that performs both of these functions.

Multiplex(ing). The EQUIPMENT or process for combining a number of indi-
vidual CHANNELS into a common frequency band or into a common bit
stream for TRansMissioN. The converse equipment or process for
separating into individual channels is called demultiplex(ing).

Narrowband Channel. A transmission CHANNEL with a BANDWIDTH narrower
than that required for transmitting voice siGNALs.

Nationwide Rate Averaging. A rate-setting method that has been used to
establish rates for interstate telephone service; like services and like
calling distances carry the same charges even though the costs of
interstate service to the COMMON CARRIER may differ for routes in low-
density, high-cost areas and for routes in high-density, low-cost
areas.

Negative Exponential Distribution. A probability distribution function
used in many queuing models to describe the distribution of the
length of completed telephone calls.

Network. (1) The raciLITIEs NETWORK is the aggregate of TRANSMISSION sys-
tems, SWITCHING SYSTEMS, and STATION EQUIPMENT; it supports a large
number of traffic networks. (2) A TRAFFIC NETWORK is an arrangement of
CHANNELS, such as LoOPs and TRUNKS; associated SWITCHING arrangements;
and station equipment, designed to handle a specific body of TRAFFIC.
A traffic network is a subset of the facilities network. (3) An
electrical/electronic circurr, usually packaged as a single piece of
apparatus or on a printed circuit pack. Examples are a transformer
network and an equalization network. (4) The switching stages and
associated INTERCONNECTIONs of a switching system are collectively
called the SWITCHING NETWORK.

Network Administration Center (NAC). An OPERATIONS CENTER Wwith
administrative responsibility for local and TANDEM SWITCHING SYSTEMS.
The functions performed by an NAC include data administration,
daily surveillance of service and load in the SWITCHING NETWORK, EQUIP-
MENT utilization, machine and TRUNK GROUP performance analysis and
monitoring, and participation in Job Contact Committees associated
with equipment additions, replacements, and rearrangements.

Network Channel-Terminating Equipment. EQuipMENT located on user
premises that is a part of the telephone NETwoRk facility.
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Network Control Point (NCP). A NODE in the STORED-PROGRAM CONTROL het-
work that connects to a SIGNAL TRANSFER POINT in the COMMON-CHANNEL
INTEROFFICE SIGNALING (ccts) network. The NCP’s associated data base
contains customer-service data accessed by siGNaLs routed over the
CCIS network and used to support extended NETWORK services.

Network Data Collection Center (NDCC). An OPERATIONS CENTER that
administers NETWORK data collection. Primarily, the NDCC supervises
the operation and maintenance of the Engineering and Administra-
tive Data Acquisition System (EADAS), 1A EADAS central control
units, data LINks, and data collection apparatus.

Network Interface (NI). In the INTERCONNECTION environment, the physical
and electrical boundary between two separately owned telecommuni-
cations capabilities. It also serves as the boundary for administrative
and maintenance activities.

Network Management Center (NMC). An OPERATIONS CENTER responsible
for surveillance and control of TrRAFFIC flow in a specific geographic
area. Control is an ongoing activity in response to OVERLOADS, espe-
cially from peak day calling, mass calling, NETWORK system failure, or
network rearrangements. The NMC also plans strategies for potential
overload situations.

Network Operations Center (NOC). The OPERATIONS CENTER, located in
Bedminster, New Jersey, that oversees and coordinates management
of the North American message NETWORK. It monitors the status of
the intertoll network among the regions and coordinates the use of
interregional swITCHING sysTEM and trunking network capacity that is
temporarily spare. The NOC also directs the network management of
international TRaFFIC flows for the United States and monitors the
status of ToLL facilities and the effect of any problems on the inter-
regional intertoll network. In case of problems in the toll facility
network, the NOC sets restoration priorities and coordinates restora-
tion activities.

Network Operations Center System (NOCS). The primary support sys-
tem for the NETWORK OPERATIONS CENTER located in Bedminster, New Jer-
sey. NOCS provides near real-time surveillance of major SWITCHING
sysTeMs and their associated trunking at a nationwide level.

Network Planning. A multifaceted discipline that encompasses the func-
tions involved in planning the evolution and implementation of the
nationwide NETWORK, designing and engineering the configuration of
the network, and managing the total network investments.

Network Service Center (NSC). An OPERATIONS CENTER responsible for
ensuring the overall quality of NETWORK service, keeping management
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informed about levels and trends in the quality of service provided
by the network, and stimulating improvement activities when
instances of substandard service are identified.

New Equipment-Building System Standards (NEBS). A set of integrated
specifications for both telecommunications EQUIPMENT and equipment
buildings.

No. 5 Crossbar Central Office Equipment Reports (5XB COER). A cen-
TRAL OFFICE equipment reporting system for No. 5 Crossbar offices.
The system analyzes TRaFFIC data in support of NETWORK administration
and design functions.

Node. A swITCHING office or FACILITY junction point in the telecommunica-
tions NETWORK.

Noise. An unwanted disturbance introduced in a communications CIRCUIT.
It may partially or completely obscure the information content of a
desired siGNAL. On telephone circuits, noise may be an annoyance
during quiet intervals as well as when speech is present.

Nonlinear Distortion. A type of distortion in which the output siGNaL
amplitude does not have the desired linear relationship to the input
signal amplitude.

Numbering Plan. A numbering system for a switched telephone NETWORK
that identifies each MAIN STATION by a unique ADDRess that is con-
venient, readily understandable, and similar in format to that of
other main stations connected to the network.

Numbering Plan Area (NPA). The familiar area code, defining a geo-
graphic division within which telephone directory numbers are
subgrouped. In North America, a 3-digit NO/1X code is assigned to
denote each NPA, where:

N = any digit 2 through 9
X = any digit 0 through 9
0/1=0orl.

Occupancy. The fraction of time that a CIRCUIT or an EQUIPMENT unit is in
use, expressed as a decimal. Numerically, it is the ERLANGS carried per
circuit. Occupancy typically includes both MEssaGe time and call-setup
time.

Offered Load. The demand placed on a TRAFFIC system, defined by the
product of two parameters: the average rate at which customers place
demands on the system and the average length of time they require
service.
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Off-Hook. Station switchhook contacts closed, resulting in LINE current, or
whatever sUPERVISION condition is indicative of the in-use or request-
for-service state.

One-Way Trunk. A TRUNK that can be seized for use by the swiTcHING
equipment at one end only. Once a trunk is seized, 2-way TRANSMIS-
SION may occur.

On-Hook. Station switchhook contacts open or whatever SUPERVISION con-
dition is indicative of the EQUIPMENT-idle state.

Operating Company. A regulated telephone company whose primary
business is providing telephone service to customers.

Operations Center. A group of people, reporting to a common manager,
who perform a set of closely related functions for a specific geo-
graphic area, group of customers, or service.

Operations Planning. An ongoing activity to ensure that changes in the
roles and responsibilities of people are linked to changes in the tele-
phone business and that operations-related functions are assigned to
people and OPERATIONS SYSTEMS in ways that realize potentials for
greater efficiency and better customer service.

Operations Process. The sequence of interactions between OPERATIONS SYS-
TEMs and OPERATIONS CENTERs that are required to perform a particular
operation, such as adding a TRUNK to the NETWORK or maintaining a
SWITCHING SYSTEM.

Operations System. A computer-based system that OPERATING COMPANY
employees use to support operations activities. An operations system
does not directly provide telecommunications service to customers,
but supports operating company personnel in the performance of
their duties, such as testing TRUNKS or maintaining SWITCHING SYSTEMS.

Operations Systems Network. The collection of OPERATIONS SYSTEMS, com-
munications terminals at OPERATIONS CENTERS, and the switched and
direct communications LINKs interconnecting them and connecting-
them to a variety of telecommunications systems (for example, an
ELECTRONIC SWITCHING SYSTEM).

Operator Code. A code of the form 1XX, 11XX, or 11XXX that allows out-
ward TOLL operators to reach inward, directory assistance, or other
operators in distant cities.

Operator Number Identification (ONI). Operator identification of a call-
ing station, wusually for Dbilling purposes, when automatic
identification from a local office is not available.

Operator Services. A variety of services normally performed by opera-
tors. These include completing or helping customers to complete
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ToLL calls and assistance calls; preparing billing inputs on those calls;
providing directory assistance; intercepting and helping customers
with calls to changed or nonworking numbers; providing SPECIAL SER-
VICES, such as person-to-person, coin, calling card, collect, mobile,
PICTUREPHONE MEETING SERVICE, and conference calls; and giving on-
the-job consultation to business customers.

Optical Fiber. A glass fiber that provides a 1-way path for light siGNALs.
Used in lightguide cable.

Other Common Carrier (OCC). A telecommunications COMMON CARRIER
authorized by the FEDERAL COMMUNICATIONS COMMISSION (FCC) to provide
a variety of services. The FCC refers to these carriers as domestic
satellite carriers, miscellaneous common carriers, and specialized common
carriers.

Outpulsing. Sending ADDRESs or other SIGNALING information over a LINE or
TRUNK.

Outside Plant. The part of the telephone system that is located physically
outside of telephone company buildings. Outside plant includes
cables, supporting structures, and certain EQUIPMENT items; it does not
include microwave towers, antennas, and cable system REPEATERS.

Outstate Facility Network Planning System (OFNPS). An interactive
computer system that aids in facility planning for rural NeTworks. It
is similar in function to the METROPOLITAN AREA TRANsMIsSION FacILITY
ANALYSIS PROGRAM.

Overflow. A count of all calls that are offered to a TRUNK GROUP but are not
carried (see PEG CouNT); usually measured for one hour.

Overload. (1) In TRANSMISSION, a load greater than that which a device is
designed to handle; may cause overheating of power-handling com-
ponents and distortion in siGNAL circuits. [DST] (2) For telecommuni-
cations TRAFFIC, an overload is an increase in OFFERED LOAD beyond the
capacity for which NETWORK components (for example, TRUNKs and
SWITCHING SYSTEMS) are engineered.

Packet. A group of bits that is switched as an integral unit. Typically, a
packet contains data, destination and origination information, and
control information, arranged in a particular format.

Packet-Switching Network. A NETWORK that is designed to transport and
switch data in PACKET form.

Pair Gain. Referring to a system that uses digital or analog carrier tech-
niques to serve many customers over a few pairs between the CENTRAL
OFFICE and a remote electronic terminal.
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Peakedness. A telecommunications TRAFFIC term signifying the ratio of the
variance of the load to the mean of the load. For random traffic (Pois-
SON arrivals, negative exponential holding times), the peakedness of
the load is 1.0, that is, the variance equals the mean. For traffic
overflowing a HIGH-USAGE GROUP, peakedness exceeds 1, reflecting the
fact that overrLOW occurs in "bursts” or peaks.

Peak Load. Denotes a higher-than-average quantity of TRAFFIC; usually
expressed for a 1-hour period and as any of several functions of the
observing interval, such as peak hour during a day, average of daily
peak hours over a 20-day interval, maximum of average hourly traffic
over a 20-day interval. Significantly higher peak loads occur infre-
quently as the result of catastrophes and on Mother’s Day and Christ-
mas Day. :

Peg Count. A count of all calls offered to a TRUNK GROUP, usually measured
for 1 hour. As applied to units of SWITCHING SYSTEMS with cOMMON-
CONTROL, peg count, or carried peg count, means the number of calls
actually handled.

Performance Measurement. A measurement intended to reflect whether
an operational unit (for example, an OPERATIONS CENTER) is meeting
objectives or whether NETWORK service characteristics and performance
parameters are at levels required to meet SERVICE OBJECTIVES.

Performance Objective. A statement of the operational objective to be
met by a component of the NETWORK or the network as a whole. For
example, the MESSAGE CIRCUIT NOISE objective for customer LoOPs is stated
in terms of an upper limit of 20 peciBeLs above reference noise, C-
message weighted (dBrnC).

Per-Trunk Signaling. A method of SIGNALING in which the siGNALs pertain-
ing to a particular call are transmitted over the same TRUNK that car-
ries the call. Interoffice signaling other than COMMON-CHANNEL INTEROF-
FICE SIGNALING falls into this category.

PICTUREPHONE Meeting Service. A service, supported by High-Speed
Switched Digital Service, that allows people in two distant, specially
equipped rooms to hold a fully interactive audio and video confer-
ence.

Plant. All of the raciLiTiEs (such as land, buildings, machinery, apparatus,
instruments, and fixtures) needed to provide telecommunications ser-
vices. See OUTSIDE PLANT.

Plug-In Inventory Control System/Detailed Continuing Property
Records (PICS/DCPR). An OPERATIONS SYSTEM that inventories PLUG-IN
UNITs of EQUIPMENT in CENTRAL OFFICES. The DCPR portion serves as an
investment data base that supports a telephone company’s accounting
records for all types of central office equipment.
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investment data base that supports a telephone company’s accounting
records for all types of central office equipment.

Plug-In Unit. A prewired modular assembly of electronics components
designed to be plugged into a permanently wired receptacle. Most
contemporary telecommunications EQUIPMENT consists of many plug-in
units to perform a variety of functions.

Poisson. In TRarFic theory, Poisson refers to a distribution or a process
resulting in a distribution of events such that the intervals between
adjacent events are independent, random variables that are members
of identical exponential distributions. Under certain conditions, the
arrival of telephone calls to be routed over a TRUNK GROUP can be
approximated by a Poisson distribution. Named after a 19th-century
French mathematician.

Preferential Assignment. A method of attaining more short JuMPERs on a
DISTRIBUTING FRAME than would be possible if jumpers were assigned
randomly from lists of spares. The distributing frame is administered
in zones with the objective of running jumpers between adjacent
zones.

Prefix. Any siGNaL dialed prior to the ADDREss. Prefixes are used to place an
address in proper context, to indicate service options, or both. An
example is the prefix 0 used before an address where operator assis-
tance or intervention is requested, such as for collect calls.

Premises Information System (PREMIS). An OPERATIONS SYSTEM that pro-
vides rapid access to information about EQUIPMENT located on custom-
ers’ premises.

Present Worth. An adjustment made to amounts of money associated
with different times in the future to make the amounts equivalent to
present values for use in ECONOMIC EVALUATION.

Primary Center. A class 3 office in the hierarchy of ToLL switching offices.
See ToLL OFFICE.

Private Branch Exchange (PBX). A private SWITCHING sYSTEM, either manual
or automatic, usually serving an organization, such as a business or a
government agency, and usually located on the customer’s premises.
Telephones served by the PBX are called stations. Calls from one sta-
tion to another or to an external network such as the PUBLIC SWITCHED
TELEPHONE NETWORK may be handled manually or automatically,
depending on the type of PBX. DIRECT INWARD DIALING and AUTOMATIC
IDENTIFIED OUTWARD DIALING service (formerly called cenTrREx-CU) can be
provided by some PBXs. TiE TRUNKs are commonly used between PBX
systems of a single customer.

Private Line. A circuit used for PRIVATE-LINE SERVICE.
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Private-Line Service. A service in which the customer leases a circurr, not
interconnected with the PUBLIC SWITCHED TELEPHONE NETWORK, for the cus-
tomer’s exclusive use. The PRIVATE LINE may be used for transmission
of voice, teletypewriter, data, television, etc.

Private Network. A NETwork made up of circuits and, sometimes, SWITCH-
ING arrangements, for the exclusive use of one customer. These net-
works can be nationwide in scope and typically serve large corpora-
tions or government agencies. An example of a private voiceband
network is the Bell System corporate network, CORNET.

Product Life Cycle. The length of time from introduction of a product or
service into the MARKET until the product or service becomes obsolete
and is replaced by a newer product. It typically has four stages:
introduction, growth, maturity, and decline.

Progressively Controlled Network. A swiTCHING NETWORK in which calls
are set up by making a series of connections, stage by stage, based on
the digits dialed.

Protector Devices. Fuse-like devices mounted on DISTRIBUTING FRAMES toO
guard telecommunications EQUIPMENT against spurious voltages and
currents that might result from lightning strikes or power-line
crosses in the OUTSIDE PLANT.

Protocol. A strict procedure for the initiation and the maintenance of
data communications.

Public Communications Services. Services provided through telephones
installed at locations where a public need exists, such as airports, bus
and train stations, hotel lobbies, large business offices, public streets,
and highways.

Public Switched Telephone Network (PSTN). The portion of the total
NETWORK that supports PUBLIC SWITCHED TELEPHONE NETWORK SERVICES. It
provides the capability for interconnecting virtually any home or
office in the country with any other. Public is the key word; any
equipment indeterminately shared by more than one customer is part
of the PSTN. May also be called the public switched network, public tele-
phone network, or the DIRECT DISTANCE DIALING (DDD) network.

Public Switched Telephone Network Services. Services provided by the
PUBLIC SWITCHED TELEPHONE NETWORK including MESSAGE TELECOMMUNICA-
TIONS SERVICE (MTS), WIDE AREA TELECOMMUNICATIONS SERVICES (WATS), and
DATAPHONE DIGITAL SERVICE among others.

Public Utilities Commission (PUC). An agency charged with regulating
communications services as well as other public utility services, usu-
ally within a state.
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Pulse-Amplitude Modulation (PAM). A MODULATION technique in which
the amplitude of each pulse is related to the amplitude of an ANALOG
siGNAL. Used, for example, in TIME-DIVISION MULTIPLEX arrangements in
which successive pulses represent samples from the individual
VOICEBAND CHANNELS; also used in time-division SWITCHING sysTEMs of
small and moderate size.

Pulse-Code Modulation (PCM). Conversion of an ANALOG SIGNAL, such as
voice, to a digital format, ordinarily in terms of binary-coded pulses
" representing the quantized amplitude samples of the analog signal.

Pulse Rate. The number of pulses transmitted per unit of time. May also
be called the baud rate. When the pulses or symbols have only two
possible values (binary), the pulse rate is also the BIT RATE.

Quality Assurance. Continuous independent verification of satisfactory
performance of products and services from the user’s viewpoint.

Quality Assurance System. In the Bell System, a series of audits and con-
tinuous monitoring to determine the effect of QuALITY cONTROLS used
by the designers and producers of a product or service.

Quality Control. A set of procedures used by designers and producers of
products and services to provide sufficient control of machinery, per-
sonitel, and material necessary to meet acceptable quality criteria in
an economic manner.

Regeneration. The process of receiving a DIGITAL SIGNAL and reconstructing
it in a form in which the amplitudes, waveforms, and timing of the
SIGNAL elements are constrained within specified limits. [IEC/ITU]

Regional Center. A class 1 office in the hierarchy of ToLL switching
offices; the highest level TOLL OFFICE.

Register. A part of an automatic SWITCHING SYSTEM that receives and stores
siGNALs from a calling device or other source for interpretation and
action, some of which is carried out by the register itself.

Remote Memory Administration System (RMAS). An OPERATIONS SYSTEM
that changes translations in SWITCHING SYSTEMS.

Reorder Tone. A tone applied 120 times per minute that indicates all
SWITCHING paths are busy, all ToLL trunks are busy, EQUIPMENT blockages,
unassigned code dialed, or incomplete registration of digits at a tan-
dem or TOLL OFFICE; also called channel busy or fast busy tone.

Repeater. EQuIPMENT, essentially including one or several amplifiers
and/or regenerators and associated devices, inserted at a point in a
TRANSMISSION. The medium may operate in one or both directions of
transmission. [IEC/ITU]
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Repertory Dialer. A piece of STATION EQUIPMENT that permits a user to dial
telephone numbers automatically from a preprogrammed directory.

Reserve Capacity. The amount of additional capacity (beyond that
needed to meet SERVICE OBJECTIVES) that should be provided in a long-
term forecast to minimize the cost of underestimating the demand.
Reducing reserve capacity in the long-term forecast generates short-
term costs (for example, servicing during BUsy seasons). The
"optional" reserve capacity balances the long-term capital cost against
the short-term servicing cost.

Resistance Design. A design method for customer Loops in which an
attempt is made to employ cable having the highest gauge (smallest
wire) that will ensure a loop resistance less than the siGNALING limit of
the CENTRAL OFFICE serving the loop.

Revenue Accounting Office (RAO). A telephone company center utiliz-
ing large, mainframe computers for billing and other data processing.
Functions performed include receipt and processing of AUTOMATIC MES-
SAGE ACCOUNTING (AMA) data, preparation of the customer’s bill, direc-
tory preparation, MARKETING support, internal reports, and payroll and
inventory management.

Ringing. The process of alerting the called party by the application of an
intermittent 20-hertz (Hz) siGNAL to the appropriate LINE; this produces
a ringing sound at the called telephone set. When the ringing signal is
applied to the called line, an intermittent signal called an audible ring
is sent to the calling telephone to indicate that ringing is taking place.

Sectional Center. A class 2 office in the hierarchy of ToLL switching
offices. See TorL OFFICE.

Seize, Seizure. An action of a SWITCHING SYSTEM in selecting an outgoing
TRUNK or other component for a particular call.

Separation. A rate-setting requirement that specified that the costs of pro-
viding long-distance telephone service be appropriately distributed
between interstate services, which are under the jurisdiction of the
FeDErRAL COMMUNICATIONS COMMISSION, and intrastate services, which are
under the jurisdiction of the state PUBLIC UTILITIES COMMISSIONS.

Service Code. A code, typically of the form N11 (N = any digit 2 through
9), that defines a connection for a service (for example, 411 for direc-
tory assistance).

Service Evaluation. The process of determining what customers and the
Bell System expect of a service, setting appropriate objectives based
on the expectations, and assessing compliance with objectives.



814 Glossary

Service Measurement. A measurement reflecting aspects of operations
perceivable by the customer.

Service Objective. A statement of the quality of service that is to be pro-
vided to the customer; for example, no more than 1.5 percent of cus-
tomer calls should encounter a delay of more than 3 seconds for piaL
TONE during the average Busy HOUR. See GRADE OF SERVICE.

Service Order. An order prepared in the commercial department of an
OPERATING COMPANY, at the request of a customer, to establish a service,
to change an existing service, or to terminate a service. The resultant
document contains all the information required to meet the custom-
er’s needs.

Service Representative. An individual in the business office of an oPERAT-
ING cOMPANY who typically deals with customers.

Serving Area Interface. A rearrangeable cross-connect point between
feeder and pISTRIBUTION cables in the Loop plant.

Settlement. An accounting procedure based on the total investment in
telephone EQUIPMENT; the total investment of a company determines
the base for the allowed earnings (called the rate base). Settlements
define how revenue from a single call is distributed among different
companies, both Bell and independent, involved in that connection.

Sidetone. The portion of the siGNAL from a telephone transmitter that
appears at the receiver of that telephone. Some sidetone appears to be
desirable to assure the customer that the telephone is working and to
help the talker adjust the level of speech.

Signal. An electrical, optical, or other representation of information for
(1) mEessacGEs; for example, voice, data, television; (2) NETWORK control;
for example, call routing, network management; (3) internal opera-
tion of network elements; for example, timing and control of swiTcH-
ING SYSTEMS.

Signaling. The transmission of ADDRESS, SUPERVISION, Or other SWITCHING
information between stations and SWITCHING SYSTEMS and between
switching systems, including any information required for billing.

Signal-to-Noise Ratio. The ratio of the average sIGNAL power at any point
in a TRANSMISSION path to the average NoISE power at that same point,
often expressed in DECIBELS (dBs).

Signal Transfer Point (STP). A switching NODE in the COMMON-CHANNEL
INTEROFFICE SIGNALING network. STPs operate under STORED-PROGRAM CON-
TROL to connect signaling LINKs to network SWITCHING sysTEMs and other
STPs. They may also connect directly to NETWORK CONTROL POINTS.
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Single-Frequency (SF) Signaling. A method of conveying dial-pulse and
SUPERVISION signals from one end of a TRUNK or LINE to the other, using
the presence or absence of a single specified frequency. A 2600-hertz
(Hz) tone is commonly used.

Single-Sideband Amplitude Modulation (SSBAM). AMPLITUDE MODULATION
in which only one of the sidebands resulting from MODULATION is
selected for TRANSMISSION by a BANDPASS FILTER. A precise and stable caAr-
RIER FREQUENCY is inserted at the receiving terminal for DEMODULATION.

Small Office Network Data System (SONDS). An OPERATIONS SYSTEM that
collects TRAFFIC data from small step-by-step offices, processes the data,
and provides reports to NETWORK administrators.

Span. A collection of span LINEs between two offices. The term is also
used to refer to the collection of all spaN LINEs in a particular cable, all
span lines on a particular route, or all span lines between two offices.

Span Line. A repeatered T1 LINE section between two CENTRAL OFFICES (not
necessarily contiguous offices). A T1 CARRIER SYSTEM is made up of a
tandem combination of span lines, plus a digital CHANNEL BANK at each
terminal.

Speakerphone. An audio terminal, consisting of transmitter and
loudspeaker units, used with a telephone set for TELECONFERENCING.

Special Services. Services requiring special treatment with respect to
TRANSMISSION, SIGNALING, SWITCHING, billing, or customer use. Examples
are PRIVATE BRANCH EXCHANGE (PBX) service; WIDE AREA TELECOMMUNICA-
TIONS SERVICE (WATS); FOREIGN EXCHANGE (FX) SERVICE; and PRIVATE-LINE SERVICES
such as cIrcuITs for voice, data, teletypewriter, and television.

Special-Services Circuit. A TRANSMISSION path used to provide SPECIAL sERr-
VICES to a specific customer.

Standard Supply Contract. The legal agreement that has governed the
relationship between Western Electric and a Bell OPERATING COMPANY.
The supply contract required Western Electric either to manufacture or
to purchase materials that the operating companies might reasonably
require, which they might order from Western Electric. The supply
contract did not, however, obligate the operating companies to pur-
chase these materials from Western Electric. The supply contract ter-
minated at the time of divestiture.

Station Equipment. EQuIPMENT that allows a customer to access the NET-
work and the available services. The most common station equipment
is the ordinary single-line telephone set.
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Station Number. The final four digits of a standard 7- or 10- digit ADDRESs
that define a connection to a specific customer’s line within a CENTRAL
OFFICE. See CENTRAL OFFICE CODE.

Step-by-Step (SXS) System. An automatic SWITCHING SYSTEM using step-by-
step switches. In most such systems, a call is extended progressively,
step-by-step, to the desired terminal under direct control of pulses
from a customer’s DIAL or from a sender.

Stored-Program Control (SPC). A form of SWITCHING SYSTEM control in
which system operations are controlled by a stored program executed
by one or more processors. Operation of the system can be altered
significantly by changing programs.

Stored Program Control System/Central Office Equipment Reports
(SPCS/COER). A series of time-shared programs that analyzes TRAFFIC
data for ELECTRONIC SWITCHING SYSTEM offices and produces reports.

Suffix. Any sicNaL dialed after the appress. Used by operators, for ex-
ample, to indicate the end of dialing.

Supervision. The constant monitoring and controlling of the status of a
call.

Switching. (1) Refers to the process of connecting appropriate LINEs and
TRUNKS to form a desired communication path between two station
sets. Included are all kinds of related functions, such as sending and
receiving SIGNALS, monitoring the status of circulrs, translating
ADDRESSES to routing instructions, alternate routing, testing circuits for
busy condition, and detecting and recording troubles. (2) Designates
a field of work, such as system development, planning, or engineer-
ing, involving the application of switching technology in telecom-
munications NETWORKs. (3) Refers, in a more restricted sense, to the
technology associated with any circuit that operates discretely, partic-
ularly logic and memory.

Switching Control Center (SCC). An OPERATIONS CENTER responsible for the
centralized installation and maintenance of a group of SWITCHING SYs-
TEMS in a geographic area.

Switching Control Center System (SCCS). The Computer Subsystem
(CSS) and the EQUIPMENT units that remote the MASTER CONTROL CENTER
capability of an ELECTRONIC SWITCHING sYSTEM. The SCCS provides for
the administration, control, and maintenance of electronic switching
systems from central locations.

Switching Network. SWITCHING stages and their INTERCONNECTIONs within a
SWITCHING SYSTEM.
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Switching System. An electromechanical or electronic system for con-
necting LINEs to lines, lines to TRUNKs, or trunks to trunks. The term
includes PRIVATE BRANCH EXCHANGE switching systems and centrally
located NETWORK switching systems. See SWITCHING.

System Code. A 3-digit code, usually of the form 1XX but including 0XX
(X = any digit 0 through 9) assignments, available only to operators
or to SWITCHING equipment for use as part of a special or modified
ADDRESs to influence route selection. These codes are reserved for
system-wide use; that is, they are the same across all NUMBERING PLAN
AREAS.

Talker Echo. An EcHO of a talker’s voice that is returned to the talker.
When there is delay between the original siGNAL and the echo, the
effect is disturbing, unless the echo is attenuated to a tolerable level.

Tandem Switching System. A broad functional category representing
systems that connect TRUNKs to trunks. Tandem switching divides
into two applications: Those offices that connect trunks within a
metropolitan area are referred to as local tandem offices; Those offices
that connect trunks in the ToLL network portion (class 1 to class 4) of
the PUBLIC SWITCHED TELEPHONE NETWORK are called TOLL OFFICEs.

Tandem Trunk. A TRUNK that connects WIRE CENTERS through a local tandem
office.

Tariff. The published rates, regulations, and descriptions governing the
provision of communications service.

T-Carrier Administration System (TCAS). An OPERATIONS SYSTEM respon-
sible for T-carrier alarms.

Teleconferencing. Voice telephone service between a group of people
and one or more other groups or individuals.

Telemetry. The method or EQUIPMENT used to transmit status information
such as that represented by the operation of keys or by lamp displays
to a remote location.

Terminal Equipment. In the INTERCONNECTION environment, any separately
housed EQUIPMENT unit or a group of equipment units located on user
premises on the user side of a network INTERFACE.

Termination. (1) The points on a SWITCHING NETWORK to which a TRUNK or a
LINE may be attached. (2) An item that is connected to the terminals
of a circulr or piece of EQUIPMENT. (3) An impedance connected to the
end of a circuit being tested.

Termination Layout Mask. A plan that reserves space on a DISTRIBUTING
FRAME for different TERMINATION categories of EQUIPMENT and FACILITIES.
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Thus, as the office grows, there will be room on the FrRaME for the or-
derly addition of new terminations.

Throughput. (1) The total useful information processed or communicated
during a specified time period. [TC] (2) A measure of the effective
rate of TRANSMISSION of data by a communications system. [DST]

Tie Cable. Cable that interlinks DISTRIBUTING FRAMES.

Tie Trunk. A SPECIAL-SERVICES CIRCUIT connecting two PRIVATE BRANCH
EXCHANGES Or equivalent SWITCHING SYSTEMS.

Time-Division Multiplex (TDM). A method of serving a number of
simultaneous CHANNELS Over a common TRANSMISSION path by assigning
the transmission path sequentially to the various channels, each
assignment being for a discrete time interval.

Time-Multiplexed Switch (TMS). An element of a time-division swircn-
ING NETWORK that effectively operates as a very high-speed space-
division switch whose input-to-output paths can be changed in every
time slot.

Time Sharing. The use of a FaciLiTY or piece of EQUIPMENT for more than
one purpose or function or for repetition of the same function within
the same overall time period. This is accomplished by interspersing
or interleaving the required actions in time.

Time-Slot Interchange (TSI). An element of time-division swiTCHING that
separates and switches siGNaLs from multiple calls that are presented
in a TIME-DIVISION MULTIPLEXED format.

Tip and Ring Conductors. The two conductors associated with a 2-wire
cable pair. The terms tip and ring derive their names from the physi-
cal characteristics of an operator’s cord switchboard plug in which
these two conductors terminated in the days of manual switchboards.
Use of the names tip and ring has extended throughout the plant.
The cord switchboard plug also had a sleeve, and the name is occa-
sionally used for a third conductor associated with tip and ring.

Toll. A term describing service that is a part of public telephone service
but under a TARIFF separate from the EXCHANGE AREA tariff. Also used to
describe components of the FACILITIES NETWORK that are used principally
for toll service.

Toll Center. A class 4 office in the hierarchy of toll switching offices; the
lowest level TOLL OFFICE.

Toll Center Code. A 3-digit code of the form 0XX (X = any digit 0
through 9) that identifies a specific TOLL CENTER and is available only
for OPERATING COMPANY use.
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Toll Charge. A charge for telephone service for calls outside the desig-
nated local EXCHANGE aReEA. ToLL service calls are billed individually.

Toll Connecting Trunk. A TRUNK between an END OFFICE and a TOLL OFFICE.

Toll Office. Those offices that connect TRUNKS in the ToLL network portion
(class 1 to class 4) of the PUBLIC SWITCHED TELEPHONE NETWORK. See TAN-
DEM SWITCHING SYSTEM.

Total Network Data System (TNDS). A coordinated family of OPERATIONS
sysTEMS. TNDS consists of both manual procedures and computer sys-
tems that provide OPERATING COMPANY managers with comprehensive,
timely, and accurate NETWORK information. It supports OPERATIONS
CENTERS responsible for administration of the trunking network, net-
work data collection, daily surveillance of the load on the swiTCHING
NETWORK, and design of local and CENTRAL OFFICE switching equipment
to meet future service demands.

Total Network Operations Plan (TNOP). A Bell System operations plan
that describes the OPERATIONS PROCESSES, OPERATIONS CENTERS, and OPERA-
TIONS SYSTEMS to be used in administering and provisioning the
telecommunications NETWORK in the Bell OPERATING COMPANIES.

Traffic. The flow of information or MessaGes through the NeTwork. This
information flow may be generated by telephone conversations or
may be the result of providing data, audio, and video services.

Traffic Data Administration System (TDAS). Part of the ToraL NETWORK
Dara System (TNDS) that formats and temporarily stores TRAFFIC data
for other TNDS systems.

Traffic Engineering. A NETWORK PLANNING activity that determines the
number and type of CHANNELS or communication paths required
between swiTcHING points and the call-handling capacity of the
switching points.

Traffic Network. An arrangement of CHANNELs (such as LooPs and TRUNKS,
associated swWITCHING arrangements, and STATION EQUIPMENT) designed to
handle a specific body of Trarric. Traffic networks are provided by the
FACILITIES NETWORK.

Traffic Service Position (TSP). A cordless console that is associated with
either a crossbar tandem office or a TRAFFIC SERVICE POSITION SYSTEM,
equipped so that operators can provide assistance, if needed, on
station-to-station calls, special ToLL calls, public telephone calls, and
all local and toll assistance TrRaFFic. The operators provide assistance
in completing these calls and ensure that correct data are recorded in
the centralized AUTOMATIC MESSAGE ACCOUNTING equipment or in the
Traffic Service Position System equipment. They also supervise coin
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deposits for calls originating at public telephones. The position is
arranged for automatic display of both the calling and called
numbers, as well as certain other information.

Traffic Service Position System (TSPS). A type of TRAFFIC service system,
with STORED-PROGRAM CONTROL that provides for the processing and
recording of special TOLL calls, public telephone toll calls, and other
types of calls requiring operator assistance. It includes TRAFFIC SERVICE
posITIONs arranged in groups called Operator Office Groups, where
operators are automatically connected in on calls to perform the func-
tions necessary to process and record the calls correctly.

Traffic Theory. A branch of applied probability theory that produces
models used to determine the capacity requirements to meet SERVICE
OBJECTIVES of systems with nondeterministic demands.

Translation. The operation of converting information from one form to
another. In swITCHING sYsTEMS, the process of interpreting all or part of
a destination code to determine the routing of a call.

Transmission. (1) Designates a field of work, such as EQUIPMENT develop-
ment, system design, planning, or engineering, in which electrical
communication technology is used to create systems to carry informa-
tion over a distance. (2) Refers to the process of sending information
from one point to another. (3) Used with a modifier to describe the
quality of a telephone connection: good, fair, or poor transmission.
(4) Refers to the transfer characteristic of a CHANNEL Or NETWORK in
general or, more specifically, to the amplitude transfer characteristic.
One may hear the phrase, "transmission as a function of frequency."

Transmission Facility. An element of physical telephone PLANT that per-
forms the function of TRANsMISSION; for example, a multipair cable, a
COAXIAL CABLE system, or a microwave radio system.

Transmission Level Point (TLP). A specification, in DECIBELS (dBs), of the
relative level at a particular point in a TRANSMISSION system as referred
to a zero transmission level point (0 TLP). The TLP value does not
specify the absolute power that will exist at that point.

Transmission Objective. Electrical performance characteristics for com-
munication CIRCUITS, systems, and EQUIPMENTS based on both economic
and technical considerations of telephone facilities and on reasonable
estimates of the performance desired. Characteristics for which
objectives are stated include LOss, NOISE, ECHO, CROSSTALK, frequency
shift, ATTENUATION distortion, envelope delay distortion, etc.

Trouble Ticket. A form containing either symptoms or detailed informa-
tion about malfunctioning EQuUIPMENT. It is given to a craftsperson
whose job is to locate and repair the equipment.
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Trunk. A communication CHANNEL between two SWITCHING SYSTEMS. The
term switching system includes CENTRAL OFFICE types, TOLL switching sys-
tems, PRIVATE BRANCH EXCHANGES, KEY TELEPHONE SYSTEMS, manual and
automatic switchboards, concentrators, etc.

Trank Circuit. A cIrcult, part of a SWITCHING SYSTEM, associated with the
connection of a TRUNK to the switching system. It serves to convert
between the siGNAL formats used internally in the switching system
and those used in the TRANSMISSION circuit, and it performs logic and
sometimes memory functions associated with SUPERVISION.

Trunk Forecasting System (TFS). Part of the ToraL NETwork DATA SysTEM
that forecasts MESSAGE TRUNK requirements for 5 years in the future.

Trunk Group. A number of TRUNks that can be used interchangeably
between two SWITCHING SYSTEMS.

Trunk Servicing System (TSS). Part of the ToraL NETwORK DATA SYSTEM
that processes TRAFFIC data from the TRAFFIC DATA ADMINISTRATION SYs-
TEM, computes OFFERED LOAD, and calculates TRUNK requirements. It is
used by trunk administrators to maintain the MESSAGE TRUNK
network.

Trunks Integrated Records Keeping System (TIRKS). An OPERATIONS SYS-
TEM for maintaining the inventory and assignment of the FACILITIES
and EQUIPMENT used to establish TRUNKs of all kinds.

Two-Way Trunk. A TRUNK that can be seized for use by the swirchHiNG
equipment located at either end.

Unigauge Design. A design method for customer Loors that provides for
the exclusive use of 26-gauge cable on all loops within 30 kilofeet of
the CENTRAL OFFICE. Requires range extension equipment developed
specifically for the unigauge system.

Universal Telephone Service. The goal of establishing affordable and
available nationwide telephone service.

Usage-Sensitive Rate. A rate-setting principle that relates directly to cus-
tomer use of EQUIPMENT and service: Those who use less, pay less.

Value-of-Service Pricing. A rate-setting principle that relates directly to
the customer density in a local calling area, the frequency of use, and
importance of service to the customer.

Voiceband Channel. A transmission CHANNEL with a nominal 4-kilohertz
(kHz) BANDWIDTH suitable for voice TRANSMISSION.
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Voice-Frequency (VF) Facility. An analog raciry that provides one
VOICEBAND CHANNEL and carries the information in the voice-frequency
band.

Volatile Memory. A computer memory in which stored information is
lost if the power supply for the memory fails or is turned off.

Wide Area Telecommunications Services (WATS). A service that permits
customers to make (OUTWATS) or receive (INWATS or 80 SERVICE)
long-distance calls and to have them billed on a bulk basis rather
than individually. WATS is provided within selected service areas, or
bands, by means of special private-access LINES, which are connected
to the PUBLIC SWITCHED TELEPHONE NETWORK through WATS-equipped cEN-
TRAL OFFICES. A single access line permits inward or outward service
but not both.

Wire Center. The location of one or more local SWITCHING SYSTEMS; a point
at which customer Looprs converge. May be loosely used to mean the
CENTRAL OFFICE building at that location.

Wire Center Area. The area surrounding a WIRE CENTER containing all cus-
tomers, other than those with FOREIGN EXCHANGE SERVICE, whose LOOPS
are connected to a CENTRAL OFFICE at that wire center.

Wire Pair Cable. Cables composed of twisted pairs of wires rather than
coaxial tubes, fibers, etc.

Work Package. Material sent to OPERATING coMPANY field forces that
describes work to be performed.

World Numbering Plan. See CounTrY CODE.

World Zone Number. A 1-digit number that, in the world numbering
plan, identifies a geographic zone. The world zone number is the ini-
tial number in a COUNTRY CODE.



Acronyms and Abbreviations

AMARC

AMAT

ANI

ASCII

ASPEN

ATRS

AT&T

average busy season busy
hour

automatic call distributor

attempts per circuit per hour

action point

Automated Coin Toll Service

automatic calling unit

Auxiliary Data System

Automatic Intercept Center

automatic identified
outward dialing

Automatic Intercept System

automatic line buildout

Algorithmic Computer
Language

amplitude modulation

automatic message
accounting

Automatic Message Account-
ing Recording Center

automatic message account-
ing transmitter

automatic number
identification

automatic protection
switching

American Standard Code for
Information Interexchange

Automatic System for Perfor-
mance Evaluation of the
Network

Automated Trouble Report-
ing System

American Telephone and
Telegraph Company

AUTOVON
BANCS

BPSS

BSBH
B6ZS

BSP
BSRFS

CAMA

CAMA-ONI

CAROT

CATLAS

The acronyms and abbreviations listed here reflect usage in this book.
They may be used differently in other contexts.

automatic voice network

Bell Administrative Network
Communications System

blocked calls cleared

blocked calls delayed

billing data transmitter

Business Information Sys-
tems Programs

Bell operating company

Billing and Order Support
System

bits per inch

bits per second

Basic Packet-Switching
Service

busy season busy hour

bipolar with six zero
substitution

Bell System Practice

Bell System Reference
Frequency Standard

British thermal unit

Circuit Administration Center

Customer Administration
Center

centralized automatic mes-
sage accounting

centralized automatic mes-
sage accounting—operator
number identification

Centralized Automatic
Reporting on Trunks

Centralized Automatic
Trouble Locating and
Analysis System
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CCH

CCIR

CCIS

CCITT

CCs

CCsA

CDA
CDCF

CDO
CDT
CEF
CEV
CLEI
CLLI
CMDF
CMDS

CMS
CNAB

CNCC
CcO

CcOocC
codec
COEES
COER
COMSAT
CONN
CONUS
CORNET

COSMIC

COSMOSs

CPC

Acronyms and Abbreviations

connections per circuit per
hour

Comité Consultatif Inter-
national des Radio-
communications

common-channel interoffice
signaling

Comité Consultatif Interna-
tional Télégraphique et
Téléphonique

hundred call seconds

common-control switching
arrangement

call data accumulator

cumulative discounted cash
flow

community dial office

call data transmitter

cable entrance facility

controlled environment
vault

common-language equipment
identification

common-language location
identification

combined main distributing
frame

Centralized Message Data
System

Call Management System

Customer Name and
Address Bureau

Customer Network Control
Center

central office

circuit order control

coder-decoder

Central Office Equipment
Engineering System

Central Office Equipment
Report

Communications Satellite
Corporation

connector

continental United States

corporate network
(Bell System)

Common Systems Main
Interconnection Frame Sys-
tem

Computer System for
Mainframe Operations

Circuit Provision Center

CPD
CPE

CPU
CRC
CREG

CRIS

CRS
CRT
CSAR

CSDC

CsO
CSS
CsU
CUCRIT
CU/EQ

CU/TK
DACS

dB
DBAS

dBm0

dBrnC

DCE

DCM
DCP
DCPR

DCPSK

DCT
DDC
DDD
DDS
DERP

DEW
DFI
DIC
DID
DIF

central pulse distributor

customer-premises
equipment

central processing unit

Customer Record Center

concentrated range extension
with gain

Customer Records Infor-
mation System

Centralized Results System

cathode-ray tube

Centralized System for
Analysis and Reporting

circuit-switched digital
capability

central services organization

Computer Subsystem

channel service unit

Capital Utilization Criteria

Common Update/Equipment
(System)

Common Update/Trunking
(System)

Digital Access and Cross-
Connect System

decibel

Data Base Administration
System

decibels with reference to a
power of 0 milliwatt

decibels above reference
noise, using C-message
weighting

data circuit-terminating
equipment

digital carrier module

duplex central processor

Detailed Continuing
Property Records
(PICS/DCPR)

differential coherent
phase-shift keying

digital carrier trunk

Direct Department Calling

direct distance dialing

Digital Data System

Defective Equipment
Replacement Program

Distant Early Warning (Line)

digital facility interface

digital interface controller

direct inward dialing

digital interface frame



DIM
DIU
DLTU
poC
DOJ
DOM
DOV
DP
DPAC

DPP
DPSK

DR
DS
DSBAM
DSDC
DSn
DSS
DSU
DSX
DT
DTC
DTE
DTMF
DTU

DUV
EADAS

EADAS/NM

EBCDIC
ECCS
ECPT
EEI
EFRAP
EIA
EISS

E911

Acronyms and Abbreviations

data in the middle

digital interface unit

digital line/trunk unit

dynamic overload control

Department of Justice

data on mastergroup

data over voice

demarcation point

dedicated plant assignment
card

discounted payback period

differential phase-shift
keying

data receive

digital signal

double-sideband amplitude
modulation '

direct services dialing
capability

digital signal (level) n

data station selector

data service unit

digital system cross-connect

data transmit

digroup terminal

digroup terminal controller

data terminal equipment

dual-tone multifrequency

digroup terminal unit

data under voice

Engineering and Adminis-
trative Data Acquisition
System

Engineering and Adminijs-
trative Data Acquisition
System/Network
Management

Extended Binary-Coded
Decimal Interchange Code

economic hundred call
seconds

electronic coin public
telephone

equipment-to-equipment
interface

Exchange Feeder Route
Analysis Program

Electronics Industries
Association

Economic Impact Study
System

Enhanced 911 (Emergency
Service)

EPL

EPROM

EPSCS

ETS

FACS

FCAP
FCC

FCG
FDM

FDX
FEPS

FIFO
FIP
5XB COER

FM
FNPA
FSK
FTS

FX

GHz

GND

GOS

GRP MOD
GSAT

HCSDS

HCTDS

HDX
HNPA
HSSDS

HU
Hz

IC
ICAN
ICC

IDDD

825

Electronic Switching System
Programming Language

erasable programmable
read-only memory

Enhanced Private Switched
Communication Service

electronic tandem switching

electronic translator system

Facilities Assignment and
Control System

Facility Capacity

Federal Communications
Commission

false cross or ground

frequency-division
multiplex

full duplex

Facility and Equipment
Planning System

first in, first out

facility interface processor

No. 5 Crossbar Central
Office Equipment
Reports (System)

frequency modulation

foreign numbering plan area

frequency-shift keying

Federal Telecommunications
Service

foreign exchange

gigahertz

ground

grade of service

group modulator

General Telephone and
Electronics Satellite
Corporation

High-Capacity Satellite
Digital Service

High-Capacity Terrestrial
Digital Service

half duplex

home numbering plan area

High-Speed Switched
Digital Service

high usage

hertz

interexchange carrier

Individual Circuit Analysis

Interstate Commerce
Commission

international direct distance
dialing
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IDF
IEEE

IF
IFRPS

M
INTELSAT

INWATS

10P
IPLAN

ipm
IRC
IROR
ISDN

ISO
ITU

JTMX

K
kbps
kft
kHz
KP
KSR
KTS
LAC
LAMA

LATA

LBO
LBS
LCIE

LED
LF
LIFO
LLN
LMMS

LMOS

LOCAP
LRAP

Acronyms and Abbreviations

intermediate distributing
frame

Institute of Electrical and
Electronics Engineers

intermediate frequency

Intercity Facility Relief
Planning System

interface module

International Tele-
communications Satellite
Consortium

inward Wide Area Tele-
communications Services

input/output processor

Integrated Planning and
Analysis

interruptions per minute

international record carrier

internal rate of return

integrated services digital
network

International Organization
for Standardization

International Telecom-
munication Union

jumbogroup multiplex

kilobit

kilobits per second

kilofeet

kilohertz

key pulse

keyboard send-receive

key telephone system

Loop Assignment Center

local automatic message
accounting

local access and transport
area

line buildout

Load Balance System

lightguide cable
interconnection equipment

light-emitting diode

line finder

last in, first out

line link network

Local Message Metering
System

Loop Maintenance
Operations System

low capacitance

Long Route Analysis
Program

LRS
LRSS

LSI
LSRP

LTF

MAS
MATFAP

Mbps
MCC
MELD

MET

MF
MF]

MFT
MGT
MHz
MLT
MMGT
MMX
modem
MSC
MTSO

muldem
MUX
NAC

NCP
NCTE

NDCC
NEBS

NI
NMC

NOC
NOCSs

NORGEN

NOTIS

line repeater station

Long Range Switching
Studies

large-scale integration

Local Switching Replace-
ment Planning (System)

lightwave terminating
frame

Mass Announcement System

Metropolitan Area
Transmission Facility
Analysis Program

megabits per second

master control center

Mechanized Engineering
and Layout for
Distributing Frames

multibutton electronic
telephone

multifrequency

Modification of Final
Judgment

metallic facility terminal

mastergroup translator

megahertz

mechanical loop testing

multimastergroup translator

mastergroup multiplex

modulator-demodulator

Media Stimulated Calling

mobile telecommunications
switching office

multiplexer-demultiplexer

multiplex

Network Administration
Center

network control point

network channel-
terminating equipment

Network Data Collection
Center

New Equipment-Building
System

network interface

Network Management
Center

Network Operations Center

Network Operations Center
System

Network Operations Report
Generator

Network Operations Trouble
Information System



NPA
NPV
NSC
NSCS

NSPMP
NTSC

occ
OCE

OCM
OoCU
OFNPS

ONI
OPS
0s
0sC
OsI
OUTWATS
PABX
PACE
PAM
P/AR
PAS
PBC
PBX
PCM
PCO
PE
PIA
PIC
PICS

PICS/DCPR

PIN
PNPN
PPS

PREMIS

Acronyms and Abbreviations

numbering plan area
net present value
Network Service Center
Network Service Center
System
Network Switching Perfor-
mance Measurement Plan
National Television
Standards Committee
other common carrier
other common carrier
channel equipment
office carrier module
office channel unit
Outstate Facility Network
Planning System
operator number
identification
off-premises station
outstate
oscillator
Open Systems
Interconnection
outward Wide Area Tele-
communications Service
private automatic branch
exchange
Program for Arrangement
of Cables and Equipment
pulse-amplitude modulation
peak-to-average ratio
Public Announcement
Service
peripheral bus computer
private branch exchange
pulse-code modulation
peg count and overflow
peripheral equipment
Plug-In Administrator
plastic-insulated cable
Plug-In Inventory Control
System
Plug-in Inventory Control
System/Detailed Continu-
ing Property Records
personal identification
number
positive-negative-positive-
negative (devices)
Product Performance
Surveys
Premises Information
System
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PREMIS/LAC Premises Information

PSAP

PSK
PSTN

PUC
QAM

QMP
Qss

RAM
R&SE

RAO
RASC

RBOC

RCC
RCM
RCVR
RDES
RDS
RDT
REM
RF
RMAS

rms
RO
ROM
m
RSM
RSS
RTA
RTM
R/WM
SAG
SARTS

scC
SCCS

SCuU
SD&D

SDOC

SEL
SF

System/Loop Assign-
ment Center

public safety answering
point

phase-shift keying

public switched telephone
network

public utilities commission

quadrature-amplitude
modulation

Quality Measurement Plan

Quality Surveillance System

random-access memory

Research and Systems
Engineering

Revenue Accounting Office

Residence Account Service
Center

regional Bell operating
company

radio common carrier

remote carrier module

receiver

Remote Data Entry System

Radio Digital System

Radio Digital Terminal

remote equipment module

radio frequency

Remote Memory
Administration System

root-mean-square

receive only

read-only memory

reference noise

remote switching module

remote switching system

remote trunk arrangement

remote test module

read/write memory

Street Address Guide

Switched Access Remote
Test System

Switching Control Center

Switching Control Center
System :

selector control unit

Specific Development and
Design

selective dynamic overload
controls

selector

single frequency
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SI
SMAS

SMDF
SMSA
SONDS
SP

SPC
SPCS

SPCS/COER

SSAS

SSB
SSBAM

SSTTSS
ST

STP
STS
S$XS
TASC
TASI
TCAS
TCSP
TDAS

TDM
TE

TELSAM

TERM
TFLAP

TFS
3ACC

Acronyms and Abbreviations

status indicator

Switched Maintenance
Access System

subscriber main distributing
frame

standard metropolitan
statistical area

Small Office Network Data
System

signal processor

stored-program control

Stored-Program Control
System

Stored-Program Control
System/Central Office
Equipment Reports

Station Signaling and
Announcement Subsystem

single sideband

single-sideband amplitude
modulation

space-space-time-time-space-
space (network)

start

signal transfer point

space-time-space (network)

step-by-step

Telecommunications Alarm
Surveillance and Control
(System)

Time Assignment Speech
Interpolation (System)

T-Carrier Administration
System .

Tandem Cross Section
Program

Traffic Data Administration
System

time-division multiplex

terminal equipment

transverse electric

Telephone Service Attitude
Measurement

terminal

T-Carrier Fault-Locating
Applications Program

Trunk Forecasting System

3A central control

TIRKS

TLN
TLP
™
TMDF

™S
TNDS
TNOP

T1/08
TPMP

TRMTR
TSI
TSORT

TSP
TSPS

TSPS/ACTS

TSS
TSST

TST
TSTS

TTY
TWT
UucCD
USITA

usp
VF
VHF
VIU
VNL
VNLF
VSB

WATS

XB
XBT

Trunks Integrated Records
Keeping System

trunk link network

transmission level point

transverse magnetic

trunk main distributing
frame

time-multiplexed switch

Total Network Data System

Total Network Operations
Plan

T1 (carrier) outstate

Total Network Data System
Performance Measurement
Plan

transmitter

time-slot interchange

Transmission System
Optimum Relief Tool

traffic service position

Traffic Service Position
System

Traffice Service Position
System /Automated Coin
Toll Service

Trunk Servicing System

time-space-space-time
(network)

time-space-time (network)

time-space-time-space
(network)

teletypewriter

traveling-wave tube

Uniform Call Distribution

United States Independent
Telephone Association

Universal Sampling Plan

voice frequency

very high frequency

voiceband interface unit

Via Net Loss (Plan)

via net loss factor

vestigial sideband
modulation

Wide Area Telecommunica-
tions Services

crossbar

crossbar tandem
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“Above-890” Ruling, 689, 693
Access code, 94n
Access line(s), 39
engineering of, 188, 190
Access unit, 493
Accounting measures, in project evaluation,
719,726
ACCUNET Packet Service, 71n
see also Basic Packet-Switching Service
ACCUNET Reserved 1.5 Service, 73n
see also High-Speed Switched Digital
Service
ACCUNET T1.5 Service, 73n
see also High-Capacity Terrestrial Digital
Service
Acoustic signal, 97, 194
see also Speech signal(s)
Action point (ACP), 509, 510, 512, 513
Adaptive transversal equalizer, 478-79
Address
assignment of, by PREMIS, 620
data base, 617
definition of, 115
history and evolution, 114-19
signaling, 268, 269, 275-76, 290
Addressing, definition of, 85
see also Signaling
Address input devices, 117
Administration, 572
customer-service, 577-79
billing, 577-78
switching systems, 578-79
network, 592-96
data, 592-93
equipment utilization, 594
network management, 595-96
office status evaluation, 594
operator-services, 593
problem analysis, 594
transition management, 595

Advance Calling, human factors in design
of, 739-40
Advanced Mobile Phone Service, 521-24
cellular concept, 21, 521-23
regulation, 524
system operation, 523-24
system plan, diagram, 522
see also AUTOPLEX cellular radio system
Advanced Mobile Phone Service, Inc., 5, 10
Advanced Research Projects Agency,
private data network of, 91
Advertising organizations, 713
Air Force, US., 19
Air/ground service, 74
Airline reservations
automatic call distributor, 503, 55-56
Basic Packet-Switching Service, 72
DATAPHONE digital service, 70
Alarm service bureaus, use of DATAPHONE
Select-a-station service, 538-40
Alarm systems, in telephone equipment
building, 541, 567
Alerting, 85, 265, 274, 285
electronic telephone, 469
ALGOL, 433
All-number calling, 118n
Allocation area(s), in local facilities
network, 122-23 "
Allowance numbers, in quality assurance,
756
Alternate routing, 92, 110, 166, 169, 259, 630
automatic, 106, 400
busy hour, 173
cancellation of, 181
cost function for, graph, 171
during trunk congestion, 177
economics of, 169-72
in ESPCS, 69
in No. 4A Crossbar System, 400
in private switched networks, 113
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Alternating current (ac), 211, 541, 543-49
power system, telephone equipment
building, 561
American Bell Inc,, 5, 10, 23, 26, 27, 34,
488n, 689, 703
cellular radio equipment, 524
American Bell Telephone Company, 689,
700 .
American Information Technologies
Corporation (Ameritech), 36
American Speaking Telephone Company,
689, 700
American Standard Code for Information
Interexchange (ASCII), 318, 483
American Telephone and Telegraph
Company, see AT&T
American Transtech, 34
Amplifier, in COM KEY telephone system,
490
see also Handicapped, aids for the;
Repeater(s)
Amplitude/frequency distortion, see
Distortion
Amplitude modulation (AM), see
Modulation
AMPS, 521n
Analog carrier transmission, 340-69
circuit-miles by type, tables, 395, 396
4-wire interface, 295-99
frequency-division multiplex terminals,
362-69
long-haul interoffice, 347-62
analog microwave radio, 352-56
L-carrier, 347-50
satellite, 356-62
undersea coaxial cable, 350-51
loop, 340-41
metropolitan interoffice, 341, 343
outstate interoffice, 343-47
N-carrier, 343-46
short-haul microwave radio, 345-47
Analog channel(s)
carrier transmission, 200, 337
data transmission impairments, 237
definition of, 198
digital data signal transmission, 46, 189n,
197, 217-18, 272
4-wire carrier interface, 295
impairments, effect of, 223
standard, Bell System, 219
Analog data transmission, 529
Analog facility, 128, 198
data communications, 43-44
voice-frequency facility, 199
see also Channel(s); Transmission facilities
Analog microwave radio, 352-56
Analog radio, circuit-miles of, 395
Analog radio system(s), compatibility with
digital systems, 383

Analog signal(s), 97, 193, 194, 198
data sets, 476
impairments of, 224-36
modulation, 211
multiplexing, 299
noise, 216
pulse-code modulation, 214, 216
see also Program signal; Speech signal(s);
Video signal
Analog-to-digital conversion, 97, 133
Analog transmission
electronic switching network, 413
4ESS switch, 428-29
impairments and objectives, 223, 224
multiplexing, 221
see also Analog channel(s); Analog
facility; Analog signal(s);
Voiceband channel
Anderson, Philip, 22
ANIK domestic satellites, 357
Announcement machine, for Automatic
Intercept System, 444
Announcement system, see Mass
Announcement System
Answer delay, 270
Answer entry, LAMA, 449
Answering service, telephone, see
Telephone answering systems
Answer supervision, 97
Mass Announcement System, 515
Antenna(s), 564
long-haul microwave radio systems, 352-
55 .
diagram, 354
satellite communications systems, 358,
359, 361-62
satellite microwave radio, 209-10
short-haul microwave radio systems, 346,
347
terrestrial microwave radio, 207-8
picture, 208
Antisidetone circuit, 468
Antisidetone network, diagram, 468
Antitrust suit, see Justice, Department of,
Us.
Apollo, Program, 19
Applied research (central services
organization), 37
Area code, 115, 116, 117, 118, 512n
principal city concept, 120
table, 119
see also Numbering plan area
ARG6A long-haul analog microwave radio
system, 355, 356
Artificial larynx, 49, 694n
picture, 50
ASCII (American Standard Code for
Information Interexchange), 318,
483



Asynchronous transmission, 477
data sets, 480
data terminals, 482, 484
AT&T
postdivestiture
American Transtech, 34
AT&T Bell Laboratories, 34
AT&T Communications, 32
AT&T Information Systems, 34
AT&T International, 10, 34
AT&T Technologies, 32
AT&T Western Electric, 33
corporate structure, 32-34
diagram, 33
predivestiture
Bell Laboratories, 20-27
Research and Systems Engineering,
funding, 23
corporate functions, 6
corporate history, 691, 694, 700
table, 689
corporate structure, 7-10
diagram, 8
income statement, 726
mature product management, 708
non-Bell System relations, 27-28
operating companies, 11-14
operations planning, role in, 646, 647,
648, 656, 659, 662
Quality Surveillance System, 743
resources, 28-29
service, volume of, 28-29
Western Electric, 14-20
see also Bell Laboratories; Bell System;
Legislation; Litigation;
Modification of Final Judgment;
Regulation; Telephone
company(ies); Western Electric
Company, Incorporated
AT&T Bell Laboratories, 33, 34
see also Bell Laboratories
AT&T Communications, 32-33
AT&T Information Systems, 33, 34
see also American Bell Inc.
AT&T International, 10, 33, 34
AT&T Technologies, 32, 33
AT&T Western Electric, 33
see also Western Electric Company,
Incorporated
Attempts per circuit per hour (ACH),
179
Attenuation, 223
coaxial cable, graph, 348
definition of, 201n
lightguide cable, 207
open-wire lines, 201
rain, 209, 210, 360
satellite, 210
terrestrial microwave radio, 207
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voice-frequency transmission, 333-34
loaded cable, graph, 334
nonloaded cable, graph, 333
waveguides, 204
Attenuation-versus-frequency characteristic,
of E6 repeater, 339
A-type channel bank, 296, 364-65
diagram, 364
tables, 394, 395
Audible ring, 97, 98, 267, 268, 412, 419
Audio program network, 92
Audio system, PICTUREPHONE meeting
service, 528
Audio tape recorder, with GEMINI 100
Electronic Blackboard System, 485
Audio tone pulses, in mobile telephone
systems signaling, 519-20
Audit, quality assurance, 743, 745-56
appraising, 746-49
checking, 746
defects, table, 748
nonconformance, 755-56
rating and reporting, 746, 752-55
sampling, 746, 751-52
standards, establishing, 746, 749-51
Audit point, 744, 745
Authorization code entry
electronic tandem switching, 70
EPSCS, 69
Automated Calling Card Service, 61, 64, 78,
122, 293, 443, 472, 475, 655
human factors in design of, 740
stored-program control network, 511-12
Automated Coin Toll Service (ACTS), 77,
443,471-72,475
human factors in design of, 740
Automated Trouble Reporting System
(ATRS), 597n
Automatic alternate routing, 106, 400
Automatic back-up line, 600
Automatic call distributor (ACD), 53, 55-56,
407, 503-4
common-control systems, 260
in ESS switching systems, 411
Automatic calling and answering, 44
Automatic calling units, 44, 45
Automatic dialing, 47-48, 49, 69, 470
Automatic dial operation, in mobile
telephone systems, 519
Automatic Electric Company, 398, 490n,
494
Automatic identified outward dialing
(AIOD), 501
dial PBX, 494
Automatic Intercept Center (AIC), 443-45
Automatic Intercept System (AIS), 111, 443~
45, 590, 637, 655
diagram, 444
SCCS, 637
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Automatic line buildout (ALBO), in digital
carrier transmission, 378, 381
see also Line buildout network(s)
Automatic message accounting (AMA), 94,
99, 175, 421, 445-47, 448-57, 678
recorded volume projection, graph, 446
remote recording, 453-56
store and forward, 456-57
see also Billing; Centralized automatic
message accounting; Local
automatic message accounting
Automatic Message Accounting Recording
Center (AMARC), 436n, 453-54,
455, 456, 458
No. 1 AMARC, 453, 455
No. 1A AMARGC, 454, 456
Automatic message accounting transmitter
(AMAT), 457
Automatic nondial trunk, 285
Automatic number identification (ANI),
451-52
stored-program control network, 510
Automatic overload control, 163
Automatic protection switching (APS), 240

digital carrier transmission, 378, 379, 380,

381, 391
Automatic route selection, 54, 55
Automatic switching, 398
Automatic System for Performance
Evaluation of the Network
(ASPEN), 668-69, 683
diagram, 669
Automatic voice network (AUTOVON), 91,
399
AUTOPLEX cellular radio system, 522
staged growth of, diagram, 523
see also Mobile telephone service(s)
Auxiliary Data System, 427, 428
Auxiliary sets, data, 45
Availability
data circuit objective, 237
performance objectives, 676, 678
signaling, 294
Average busy season busy hour (ABSBH),
153, 166, 167
2ESS switch call capacity, 420
Average call arrival rate, 148, 156
data traffic, 184
Average call holding time, 148, 156
data traffic, 184, 187
Average transaction arrival rate, 186, 187
Awards, see Prizes and awards

Back-up line, carrier system, 600
Balanced pair, 296n
Bandlimited signal
pulse-code modulation, 214
speech, 194

Index

Band number, signal transfer point
architecture, 293
Bandpass filter
analog carrier transmission, 341, 364, 365
SSBAM transmission, 213
Bandwidth
amplitude/frequency distortion, 234
analog channels, 198, 218
channel capacity, 189n
data sets, 44
definition of, 194
DSBAM transmission, 213
lightguide cable, 207
linear distortion, prevention of, 238
long-haul interoffice facilities, 332
program network, 92
program signals, 194
pulse-code modulation, 217
space-division networks, 245
speech signals, 194
SSBAM transmission, 213
waveguides, 204
Bardeen, John, 22
Baseband channel, definition of, 199
Baseband signal
digital carrier transmission, 373
DSBAM, 212
long-haul microwave radio systems, 353,
356
pulse-code modulation, 214, 215, 217
Base period study, in quality assurance,
749
Basic group, frequency-division
multiplexing, 362, 363, 364
Basic 911 (B911) service, see 911 Emergency
Service
Basic Packet-Switching Service (BPSS), 71~
72,535
characteristics, table, 322
interfaces, 320n, 322
No. 1 PSS packet switch, 535-38
Basic service, see Service(s)
Battery, electric, 546, 547, 549
Battery voltage, 272
Bell, Alexander Graham, 687, 700
Bell Administrative Network
Communications System, 660
Bell Atlantic Corporation, 36
BELLBOY personal signaling set paging
service, see Paging
Bellcomm, 19
Bell Journal of Economics, 28
Bell Laboratories, 4, 5, 9, 14, 20-27, 162, 671,
693
administration of central office
equipment, 612
antitrust (1974), 703
branch laboratories, 25, 27
table, 27
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Business Information Systems Programs,
642
contributions to telecommunications
science and technology, table, 21
corporate structure (January 1983), 23-27
COSMOS, 620
C programming language, 438
economic evaluations of projects, 714,
715,717,727,728, 729
funding, 23
human factors, 737-42
locations and activities (1982), table, 26
maintenance planning organizations, 597
matching new technology to market
needs, 713, 730
Modification of Final Judgment, 703
network characterization, 665
Nobel prizes, 20-22
operations planning, 572, 646-48, 662
operations systems development, 23, 642~
43, 658
enhancement, 654
network, 660
PICS/DCPR, 615
postdivestiture, 34
PREMIS, 616
purpose, 22-23
quality assurance, 742
Quality Assurance Center, 25, 743, 745,
747,749, 755, 757, 758, 759
“§” Data Analysis System, 669
service evolution, 705
sonar and underwater surveillance
projects, 19-20
switching systems, engineering of, 241
traffic engineering methods, 148n
UNIX operating system, 668
video telephony, 526
Bell Laboratories Executive Summary, 727
graphs, 728
Bell Laboratories Record, 28, 743
Bell Northern Research, Ltd., 433
Bell of Pennsylvania, 12, 36, 646
Bell operating company (BOC), 29, 30, 32,
36, 39
see also Telephone company(ies)
Bell PhoneCenters, 79, 488
Bell Sales Division(s) (Western Electric), 14
Bell Sales-East, 16
Bell Sales-West, 16
corporate functions, predivestiture, 16
regions, 16
map, 17
BellSouth Corporation, 36
Bell System
corporate history, 700-701
table, 689
corporate structure, predivestiture (1982),
diagram, 5

marketing organizations, 712, 713
relationships with non-Bell System
companies, 27, 28
resources and volume of service (1982),
28-29
table, 29
services, 39-80
structure and activities, predivestiture
(1982), 3-29
vertical integration, 3-5, 695
see also AT&T; Bell Laboratories;
Divestiture; Legislation; Litigation;
Modification of Final Judgment;
Quality assurance; Regulation;
Telephone company(ies); Western
Electric Company, Incorporated
Bell System Carrier Synchronization
Network, 214, 221
Bell System Corporate Plan, 656n
Bell System network, interconnection with,
305-10
Bell System Practice (BSP), 667 .
Bell System Reference Frequency Standard
(BSRFS), 221
Bell System Technical Journal, The, 28, 667
Bell Telephone Company, 689, 700
Bell Telephone Company of Nevada, 5n
Bell Telephone Laboratories, Incorporated,
see Bell Laboratories
Billed Number Screening, 64
Billing, 56, 110, 111, 243, 408, 439, 576-77,
578
bill format, 446
equipment and systems, 445-57, 458
integrity, 678
rate setting, 697-99
Residence Customer Billing Inquiry
Process, 652
diagram, 653
see also Billing system(s); Traffic Service
Position System
Billing data transmitter (BDT), see Billing
System(s)
Billing Order and Support System (BOSS),
653
Billing system(s), 445-57
automatic message accounting, 448-52
bill format, 446-47
evolution, 447-48
remote recording, 452-57
billing data transmitter, 454, 456, 458
call data accumulator, 454, 458
call data transmitter, 456, 458
using store and forward, 456-57
see also Automatic Message Accounting
Recording Center; Centralized
automatic message accounting;
Electronic translator system; Local
automatic message accounting
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Bill-to-third number calls, 64, 77, 471
Binary code, 216
Binder group, 201-3
Bipolar flip-flop, 419
Bipolar pulse, 419
Bipolar signal, 374-75, 376
diagram, 374
see also Bipolar with six zero substitution
Bipolar violation, digital multiplexer, 392
Bipolar with six zero substitution (B6ZS),
381-82
Bit, 196, 218
PCM-TDM synchronization, 222
signaling, 291
time-division multiplexing, 220
Bit error rate
data sets, 479, 482
definition of, 601
grade-of-service rating, 676
see also Error objective
Bit rate, 199, 218, 369, 666
channel capacity, 189n
visual systems, 529
see also Digital signal level
Blocked calls cleared (BCC), 149, 153
Erlang’s model, 158-59
see also Erlang’s Loss Formula
Blocked calls delayed (BCD), 150, 160
Erlang’s model, 156-58
operator-services provisioning, 589
see also Erlang’s Delay Formula
Block error rate, 479, 482
Blocking
common control, 259
direct progressive control system, 259
estimates, 182
4ESS switch, 427
performance objectives, 676
probability, 149
space-division switching network, 245,
246
B911 service, see 911 Emergency Service
Book depreciation, 724, 725
Bootstrap loader, 433
Box and whisker plot, in quality assurance,
755
Branch feeder cable, 327
Branch laboratories (Bell Laboratories), 25
Bell Laboratories specific development
and design functions, 25, 27
locations and activities, table, 27
Brattain, Walter, 22
Bridge, telephone answering systems,
diagram, 505
Bridged tap, 329, 338, 339n
Broadband channel, 198, 200
data communications, 44, 46, 477, 478
multiplexing, 218, 219
private-line channel, 67
protection channel, 2371

Index

Broadband serial data sets, 478
Buffer circuit, 410
Buffer storage, definition of, 222
Building Engineering Standards, 564
Bulk bill format, 446-47
Burglar alarms, use of telegraph channels,
91
Burleson, A. S., 692
Bus, time-division, 253, 500, 502
Business customers
order negotiation and marketing, 574-75
rates, 698
service administration, 578-79
switching services, 52-56
Transaction telephones, 475-76
Business Information Systems Programs
(BISP), 642, 643
Business Marketing organization (AT&T),
corporate functions,
predivestiture, 7, 8
business office services, 79
Business organization(s), corporate
functions, predivestiture
AT&T, 7,8
telephone company(ies), 14
Business products, manufacturing of, table,
15
Business service(s), 40, 52-56
EPSCS, 113
exchange business services, 58-59
private switched networks, 113
network diagram, 113
see also Customer switching systems
Business Services organization (AT&T),
corporate functions,
predivestiture, 7, 8
Busy hour(s), 152,153, 166, 629
data networks, 190
electronic switching systems, 414, 422,
426
noncoincidence, 173, 184
stored-program control systems, 509
capacity, table, 459
Busy/idle status, 112, 289, 411, 513, 519
see also Off-hook; On-hook
Busy season, 152, 166, 629, 639
Busy season busy hour (BSBH), 152-55
Busy signal (busy tone), 94, 97, 268, 282,
402, 412
see also Recorder tone
BX.25 interface, 320, 322, 323

C, programming language, 438
Cable, 27
digital carrier system, 372, 376, 379, 381
digital facilities network, 132
distributing frame, 549, 550, 551
diagram, 554
inductive interference, 235
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interoffice facilities network, 128
inventory, 608
key telephone system, 490
loaded, 333-34, 338, 372
attenuation, graphs, 333, 334
effect of loading, graph, 335
local facilities network, 124
products, manufacturing of, table, 15
quality assurance, 746
small communications systems, 491
telephone answering system, 505
telephone equipment building, 560
picture, 562
voice-frequency transmission, 333, 338
see also Coaxial cable; Lightguide cable;
Multipair cable; Paired cable
Cable distribution systems, 565, 567
Cable entrance facility (CEF), 541, 565
diagram, 567
Cable Pathways Plan, 567
Cable-pressure monitoring, 598
Call annoyance bureau, 638
Call arrivals, 155, 156
Call assembly, 451
definition of, 448
Call-by-call simulator, 178
Call counting, 513, 515 ’
Call coverage, HORIZON communications
system, 492-93
Call cutoff rate, 676
definition of, 668
Call data accumulator (CDA), see Billing
system(s)
Call data transmitter (CDT), see Billing
system(s)
Call departure rate, 156
CALL DIRECTOR telephone, picture, 466
Call disconnect, 98
LAMA entry, 449
supervision, 99
Call distributor, 4A, 504
Call Forwarding, 57, 501, 713
numbering, 121
with telephone answering systems, 506-7
Call holding time(s), 155, 161, 185-87
Call identity index, LAMA, 448, 449
Calling card service, see Automated Calling
Card Service; Charge-a-Call
Call Management System (CMS), 80/5 CMS,
504
Call passing, 53
Call processing, stored-program control,
262-64
Call processor, 254
Call queuing, 69, 70
see also Traffic theory
Call rate, 185-87, 640
Call-related time, 190
Call routing
local network, 106
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principal city concept, 120
private network services, 68
CCSA, 68
DSDC, 64
EPSCS, 69
ETS, 70
stored-program control network, 509, 510,
513
toll calls, 109
in a typical telephone call, 94
see also Alternate routing
Call store, 262, 415-16, 421, 431, 639, 640,
641
Call store bus, 415, 416
Call tracing, 282
Call transfer, HORIZON communications
system, 492
Call Waiting, 57, 501
Cancel timing indication, 117
Capacitor, 467
Capacity expansion, 136, 138-39
Capital investment, 719, 721
Capital Utilization Criteria (CUCRIT)
program, 144,718
Carbon transmitter, 465, 470
Card dialer, see Automatic dialing
Card translator, 408
Carried load, 159
congestion, 176, 177, 178-79
see also Offered load
Carrier(s)
domestic, 10
interexchange, 30, 31, 703
international, 10
interstate, 688
see also Common carrier(s)
Carrier circuit(s), tables, 394, 395, 396
Carrier-derived channel, 199-201
coaxial cable, 203
4-wire channel, diagram, 200
Carrier facility terminal, 200
Carrier frequency, 222
DSBAM transmission, 212, 213
multiplexing, 219
SSBAM transmission, 213
Carrier frequency shift, 221, 235
Carrier group alarm, digital channel bank,
387
Carrier inventory, TIRKS, 608
Carrier signal, modulation of
DSBAM, 211-13
frequency-shift keying, 218
PCM, 214
SSBAM, 213-14
Carrier system(s), 86, 200, 335-37
circuit order control, 607, 608
definition of, 86n
loop applications, 124, 393-94
loss objectives, 225 :
maintenance, 600-601



836 Index

Carrier system(s) (contd)
metropolitan network, 128
paired cable, 203
relative economics of, graph, 336
signaling, 269, 272, 274, 278, 284, 289, 291
Carter Electronics, 694
Carterfone Decision, 310, 311, 479, 694, 701
Cash flow, 140
Cash flow measures, in project evaluation,
719-23
cumulative discounted cash flow, 721-23
diagram, 722
internal rate of return, 723
posttax cash flow, 720-21
pretax funds, 719-20
Cathode-ray tube (CRT), 318, 319, 610
data terminals, 45-46, 480
PREMIS, 618
SCCS, 635, 636
TIRKS, 610
CCITT, see Comité Consultatif International
Télégraphique et Téléphonique
CCITT Signaling System No. 6, 293
CCITT Signaling System No. 7, 294
Cellular radio, see Advanced Mobile Phone
Service
Centralized automatic message accounting
(CAMA), 62, 400, 407, 408, 447,
451-52
CAMA-C, 451, 458
diagram, 452
Mass Announcement System, 515
TSPS, 439
Centralized automatic message accounting-
operator number identification
(CAMA-ONI), 111, 112
Centralized automatic message accounting-
operator number identification
(CAMA-ONI) operators, 62, 112
Centralized Automatic Reporting on Trunks
(CAROT), 6001, 643, 650, 654, 660,
713
Centralized Automatic Trouble Locating
and Analysis System (CATLAS),
638
Centralized Message Data System (CMDS),
175
Centralized Results System (CRS), 680
Centralized System for Analysis and
Reporting (CSAR), 625, 631
Central office, 87, 104, 211, 327, 329, 549
battery, 465
noise, 230
call origination, 156
coin service, 275, 472
compatibility requirements in design of
station equipment, 487
customer switching services, 52
customer switching systems, 489
diagram, 489

dial-tone delay, 180

DMS-10 switching system, 433

equipment reporting process, TNDS, 628-
30

exchange business services, 58, 59
functioning of, in typical telephone call,
92-99, 465
inventory and records of equipment, 612
in the metropolitan area, 329
in the outstate area, 330
remote switching system, 87
routing between offices, 169-72
service provisioning, 576
signaling, 85, 266, 271, 272, 274, 468
diagram, 267
TOUCH-TONE service, accommodation
of, 276, 736-37
Central office building, 877, 104, 105
interconnections, 310
span lines, 376
see also Telephone equipment building
Central office code, 87, 92, 94, 96, 117, 119
definition of, 115
principal city concept, 120
Central Office Equipment Engineering
System (COEES), 638, 639-41
information flow, diagram, 639
Central processing unit (CPU)
DMS-10 switching system, 431, 432, 433
1ESS switching system No. 1 CPU, 415
Central pulse distributor (CPD), 418-19
Central services organization (CSO), 30, 33,
34, 35, 37
functions, technical support, 37
Central stock, 612
Central switching, 82, 84
diagram, 83
Centrex, 40, 55, 59, 161
No. 5 Crossbar System, 399, 407
private network services, 67-68, 69, 70
Ceramics, abnormalities, sensing of, 15
Chalk switching, 485
Channel(s), 44, 173
analog carrier transmission, 340-41
capacity, 189
carrier-derived, 199-201
classifications of, 86
concept, 198-99
interoffice facilities network, 128
L-carrier system, 348
limitations, 223
multiplexing, 218, 219, 220, 221
overload, 236
private-line data network, 91
signaling, 266, 271
switching network, 243
voice-frequency, 199-201
see also Circuit(s); Line(s); Trunk(s)
Channel bank, 255, 295
analog carrier system, 362



analog FDM terminal, 364-65
digital carrier systems, 377, 380, 381, 387~
89
digital carrier trunk, 302, 303, 305
Digital Data System, 533
DSX-1 digital system cross-connect
interface, 299, 300
4ESS switch, 429
4-wire analog carrier interface, 295, 296,
299
diagram, 297
multiplexing, 221
numbers of, tables, 394, 395
Channel capacity, 189
Channel separation filter, 290
Channel services unit (CSU), 315, 531
Channel unit
digital channel bank, 387-89
digital signaling, 291
Characterization, network, 665-69
Charge-a-Call
service, 9, 471
telephone, 77, 78, 471
picture, 78
Check verification, 49
Chesapeake and Potomac Telephone
Companies, 5n, 11, 12, 36
Cincinnati Bell, Inc., 51, 12, 29
Circuit(s), 242, 747
antisidetone network, 468
Automatic Intercept Center, 444
busy, 149
carrier circuit miles by type, 394, 395, 396
classifications of, 86, 419
DMS-10 switching system, 431
ICAN, 629-30
long-haul interoffice plant, 332
metropolitan interoffice plant, 329, 330,
339
1/1AESS switches, 419
outstate interoffice plant, 330
provisioning, TIRKS, 605-9, 610, 615
diagrams, 606, 608
order control, 613
private-line data networks, 91
private-line voice networks, 89, 90, 91
range extension, 340
repair, 660
signaling, 271
transmission level points, 296
voice-frequency, 340
see also Channel(s); Special-services
circuit(s); Trunks Integrated
Records Keeping System
Circuit Administration Center, 606, 630,
631
Circuit design, 607
Bell Laboratories Specific Development
and Design, 23
interfaces, 270
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Circuit order control (COC) system, TIRKS,
607
Circuit Provision Center (CPC), 606, 607,
610, 651
Circuit routing, 136, 138
Circuit segregation, 642
Circuit-switched digital capability (CSDC),
61, 65-66, 530, 666
characteristics, table, 322
Circuit switching, 244
Circuit-switching network(s), 244-45
data traffic, 189
Circuit (C1) system, 607, 608, 609
Circular waveguide, 204, 352
picture, 208
Class 5 office, see End office
Class of switching office, 107-9
Clayton Antitrust Act, 688, 689, 691
Clock interrupt, electronic switching
systems, 411
Cluster busy-hour technique, 173
diagram, 174
Cluster controller, data terminals, 480, 483,
484
C-message weighting, 230, 672
Coastal-harbor [radiotelephone] service, 74-
75
Coaxial cable, 6, 201, 203, 429, 642
attenuation, graph, 348
diagram, 204
digital carrier systems, 377-78
digital facilities network, 133
interoffice facilities network, 132
see also L-carrier analog carrier system(s);
Undersea cable
Code blocking, 181
Codec
DMS-10 switching system, 431
PICTUREPHONE meeting service, 527
CODE-COM telephone set, 51
picture, 51
Coded ringing, 285
Code partitioning, 119
table, 119
Code select ringing circuit, 285
Coin disposal test(s), 474
Coin-first
service, 372, 471-75
telephone, 77
Coin hopper, 474
Coinless public telephone, see Charge-a-call
Coin relay, 474
Coin telephone, see Public telephone(s)
Collect calls, 64
from public telephones, 77
Collector, automatic message accounting, 457
Color television, video signals, 195-96
Combined main distributing frame (CMDF),
551, 555
diagram, 554
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Comité Consultatif International des Radio-
communications (CCIR), 28, 358
Comité Consultatif International
Télégraphique et Téléphonique
(CCITT), 28, 120, 188n, 358, 387
interfaces and protocols, 319-21, 536, 538
CCITT Signaling System No. 6, 293
CCITT Signaling System No. 7, 294
COM KEY key telephone system, 490
diagram, 491
Command guidance system, 19
Common carrier(s), 40, 211, 689, 693
Modification of Final Judgment, 703
state regulations, 692
see also Carrier(s); Other common carrier
Common-carrier band
long-haul microwave radio systems, 355
short-haul microwave radio systems, 345
Common-channel interoffice signaling
(CCI8), 63, 272, 277, 280-84, 286,
292-94, 655
network, 507-9, 513, 596, 655
No. 4A Electronic Translator System, 409
operating configuration, diagram, 292
switched special-services signaling, 285
time-division switching, 426
Common control, 246, 259-61, 398
crossbar PBX, 495-96
LAMA, 448, 449
marker-type, diagram, 261
No. 5 Crossbar System, 399, 406, 407
step-by-step systems, 400
TNDS, 629
TOUCH-TONE service, 736
wired-logic electronic PBXs, 499
see also Crossbar switching system(s);
Progressive control; Stored-
program control
Common-control switching arrangement
(CCsA), 68-69
Common-language equipment
identification (CLEI) code, 614
Common-language location identification
(CLLI) code, 614
Common systems, 541-67
distributing frames, 549-59
equipment building systems, 559-65
miscellaneous systems, 565-67
alarm, 567
cable distribution, 565-67
cable entrance facility, 565, 567
power, 541-49
provisioning, 590-92
diagram, 591
role of, diagram, 542
Common Systems Main Interconnection
Frame System (COSMIC), 553-55,
558
COSMIC 1II, 553-55
pictures, 555, 558
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Common update/equipment (CU/EQ)
system, 625, 628, 629
Common update/trunking (CU/TK) system,
625, 630-31
Comm-Stor Il communications storage unit,
484
Communications management, 52, 53, 54,
55, 59
Communications module, 5ESS switch, 435,
436
Communications satellite(s), 356-62
frequency bands, table, 358
orbit locations, diagram, 357
transmission medium, 209-10
Communications Satellite Corporation
(COMSAT), 28
Communications systems, small, 53, 491-
93
Community dial office (CDO), 130, 379
DMS-10 system, 430
number of, in Bell System, 461
power system, 541, 547
3ESS switch, 422
Compandor, N-carrier terminals, 345
Compatibility requirements, station
equipment, 485, 487
Compelled signaling mode, 286, 287
Competition, 687, 689, 699-703, 708
interstate services, 699
product life cycle, 711
Computer(s), 193, 196, 542, 549
number in use in Bell System (1981),
660
3B20 computer, 434, 513
3B20D computer, 536, 537
WE 8000 microcomputer, 472
WE 4000 microprocessor, 305, 423
see also Operations system(s)
Computer Inquiry I, 689, 702
Computer Inquiry II, 10, 32, 488n, 574n,
689, 702-3
Bell System marketing structure, effect
on,712
retail sales of terminal equipment, 79
Computerization
ASPEN, 668
automatic call distributor, 504
billing, 451, 453-54, 455
BISP, 642
carrier system maintenance, 600-601
coin collecting from public telephones,
583
DIMENSION PBX, 499, 500, 501, 502
electronic coin public telephone, 472
engineering complaints, 759
EPLANS Computer Program Service, 642-
43
fault-locating, for T1 (carrier) outstate,
380
HORIZON communications system, 492
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maintenance
customer switching systems, 582
network, 597
special-services circuits, 601
101ESS switch, 497
operations planning, 646-47
operator services, 590
postdialing delay, 280
service
administration, of customer switching
systems, 579
provisioning, 575
telephone numbers, inventory of, 620
see also Operations system(s)
Computer simulation
performance models, creation of, 671
see also Simulation techniques
Computer Subsystem (CSS), 633, 636, 637
diagram, 634
Computer System for Mainframe
Operations (COSMOS), 559, 620
Computer Technologies and Military
Systems area (Bell Laboratories),
24-25
Computer-to-computer data transfer, 66,
265, 269, 464, 529
CCITT Signaling System No. 6, 293
COMSAT, see Communications Satellite
Corporation
COMSTAR domestic satellites, 357, 360
Concentrated range extension with gain
(CREG), VF loop transmission,
338
Concentration
digital carrier system(s), 373
local switching system(s), 397
space-division switching network(s), 245-
48
diagrams, 247, 248, 250
time-division switching network(s), 258,
259
Concentration network, 246
Concentrator, 164, 259, 373, 438, 505, 506
see also Concentration
Concentrator technique in pair-gain
systems, 124
Conceptual operations system, 651
Concurrence, 697
Conduit, 86, 128, 327
C1, see Circuit (C1) system
Conference call, COM KEY key telephone
system, 490
see also Teleconferencing
Congestion
analysis of, 177-79
controls, 180
table, 181
detection, 179-80
graph, 178
switching system, 151, 153, 177

trunk, 177 -
see also Network management
Congestion theory, see Traffic theory
Connecting arrangement service for
network protection, 310, 311
Connection(s), 109, 1791, 198
basic service, 39
service evaluation, 664
as a distributing frame function, 550
in network, 397
signaling, in the establishment of, 265,
266-68
switching, 82, 241, 243, 259
Connections per circuit per hour (CCH),
179
Connector, 259, 260, 406
in step-by-step systems, 401, 402
Consent Decree (1956), 689, 694-95, 702,
703
Console, attendant
crossbar PBX, 495
diagram, 496
DIMENSION PBX, 501
telephone answering system, 506, 507
Continuous presence, 529
Continuous signaling, 286, 287
Contribution, in project evaluation, 723,
725-26
Control equipment, functioning of, in
typical telephone call, 94
Controlled environment vault (CEV), 384
Control mechanisms, switching, 242, 258-
64
common, 259-61
diagram, 261
direct progressive, 258-59
stored-program, 261-64
diagram, 262
see also Common control; Progressive
control; Stored-program control
Control of service and performance, 678-79
Control signaling, Digital Data System
interface, 315
Control terminal
BELLBOY radio paging set, 525
land-based radio system, 519
Conversion, analog-to-digital /digital-to-
analog, 46, 97, 133, 215, 216
Converter
analog-to-digital /digital-to-analog, 132-
33, 251, 258, 413, 429
dc-to-dc, 544, 545, 548
Coordinate network, 248-50, 260, 398
diagram, 252
electronic switching system, 418
Coordinate switch(es)
definition of, 248
diagrams, 249, 251, 252
rotary switch(es), equivalent, diagram,
250
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Cord switchboard
dial PBX, 494
diagram, 495
manual PBX, 493
diagram, 494
telephone answering system, 505
CORNET, 91
Corporate Engineering Division (Western
Electric), corporate functions,
predivestiture, 14-15
Corporate Headquarters (AT&T), 6
corporate functions, postdivestiture, 32
Corrective maintenance, 579, 597
diagram, 580
Costs, see Economics
Country code, 120-21
Credit authorization, 49
Transaction telephone, 475, 476
Credit status of customer, determination of,
620
Critical timing, dialing procedure, 117
Crossbar private branch exchange (crossbar
PBX), 494-98
diagram, 496
fields of use, graph, 497
756 PBX, 496
757 PBX, 496
770 PBX, 496
Crossbar switch, 244, 403, 406
coordinate switch, 248
diagram, 404
marker, 260
Crossbar switching system(s)
automatic call distributor, 504
billing, 451 )
billing data transmitter, 454
COEES, 639
load balancing, 164
No. 1, 399, 402-6, 461
billing, 447
diagram, 405
No. 4, 400
No. 4A, 400, 408-9, 462, 463
billing, 451
data collection, 627
diagram, 409
No. 5, 399, 406-8, 461, 462, 463, 611
billing, 448, 451, 455, 456
diagram, 407
5XB COER, 625, 628, 629
numbers of, in Bell System, tables, 461,
463
operator systems, 438
progressive control, 248
tandem switching, 400, 438
traffic measurements, 183
Cross-connection, distributing frame, 550,
553
Crosspoint, 403, 437
switch, 418

Cross section (number of circuits)
digital carrier system, 381
long-haul network, 331
metropolitan area, 330
outstate area, 330
Crosstalk, 232-33, 488
carrier systems, 343
definition of, 232
digital carrier systems, 376, 377
index, 233, 234
network interface, 315
network protection, 313
objectives, table, 234
overload, 236
paired cable, 202, 203
voice-frequency transmission, 335,
339
Cumulative discounted cash flow (CDCF),
719,721-23
diagram, 722
Current planning
circuit provisioning, 606
diagram, 607
Facility and Equipment Planning System,
609
diagram, 609
network provisioning, 585-86, 588
Current taxes, 719,725
Custom Calling Services, 243, 420
Advanced Mobile Phone Service, 523
numbering, 121
Custom Calling Services I, 57-58
Customer access unit, 493
Customer Administration and Control
Center (electronic tandem
switching), 70
Customer attitudes, 678
TELSAM, 680-81
Customer Changeable Speed Calling, 58
Customer-detected trouble, 581-82, 598
Customer-line (station-loop) signaling, 265,
269, 272-76, 288, 289, 290
Customer Name and Address Bureau
(CNAB), 653
Customer Network Control Center, EPSCS,
69, 70
Customer opinion model(s), 671-73
Customer-premises equipment (CPE), 30,
32, 84n
engineering, 576
FCC Computer Inquiry II ruling, 574n
installation, 576
power supply, 549
private-switched networks, 113
service administration, 579
Western Electric, 14
Customer-provided equipment
FCC interconnection rulings, 693-94
interconnection, 305-16, 701-2
Customer Record Center (CRC), 653



Customer Records Information System
(CRIS), 653
Customer-related operations, 573-85
PREMIS, 616
Customer services
equipment, station, 465-89
data sets, 476-80
data terminals, 480-84
graphics terminals, 484-85
telephone sets, 465-76
human factors in design of, 485-88, 737,
739-40
switching systems, functions for, 243
systems, 489-540
data, 529-40
PSTN, 507-16
switching, 489-507
automatic call distributors, 503-4
key telephone, 490-91
PBXs, 493-503
small communications, 491-93
telephone answering, 504-7
visual, 526-29
see also DATAPHONE Select-a-station
service; Data set(s); Data
terminal(s); Digital Data System;
Graphics terminal(s); HORIZON
communications system; Mass
Announcement System; Mobile
telephone service(s); Packet-
switching; Private branch
exchange; Stored-program control
network; Teleconferencing;
Telephone answering systems;
Telephone set(s)
Customer services operations, see Planning,
Bell System operations
Customer support services, 78-80
Customer switching services, 52-56, 243
Customer switching systems, 489507
administration of, 578-79
central office, relationship with, diagram,
489
remote testing, 582
see also Administration; Maintenance;
Provisioning
Customized Call Routing, 63-64
Cutover
billing data transmitter, 413
call data accumulator, 455
call data transmitter, 456
definition of, 658n
5 ESS switch, 434
LAMA-C, 455
No. 5 Electronic Translator System, 455
1ESS switch, 413
TSPS, 443
Cutover committee, 658
Cut through (connected), Mass
Announcement System, 513, 515
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Daily circuit provisioning, 606
diagram, 608
Data accuracy, on data networks, 188, 189
Data administration, 592-93
Data base
Automated Calling Card Service, 511, 655
Expanded 800 Service, 512, 513
operations systems, 603, 661
PREMIS, 616, 617, 619, 620, 621
diagram, 618
signaling, 269
stored-program control, 508
Data Base Administration System, 445
Data-base development, mechanization in,
143
Data circuit-terminating equipment (DCE)
interface, 319-20, 322, 323
Data communications, 184
data sets, 43-45, 476-80
table, 481
data terminals, 45-47, 480, 483-84
digital data signals, impairments and
objectives, 236-40
EPSCS, 113
interfaces and protocols, 316-23, 536, 537,
538
Transaction telephones, 476
Data communications systems, 529-40
DATAPHONE Select-a-station service,
538-40
Digital Data System, 530-35
Packet-switching systems, 535-38
Data in the middle (DIM), 534
Data link, 265
CCIS, 272, 283, 284, 286, 292, 508
DIMENSION PBX, 501
No. 10A Remote Switching System, 423,
425
Data network(s), 61
private-line, 91
see also Data traffic
Data network services, 61, 70-73
Data on mastergroup (DOM), 534
Data over voice (DOV), 534
DATAPHONE data sets, 43, 44, 70, 478
DATAPHONE digital service, 26, 46, 70-71,
530, 534
inherent network protection, 313
linear distortion, 238
DATAPHONE Select-a-station service, 70,
71, 530, 538-40
diagram, 539
DATAPHONE II data communications
service, 44, 70
picture, 45
DATAPHONE 1I data sets, 479, 481, 530
Dataport unit, 533
Data-processing services, 695
and telecommunications services, 702,
703
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Data products, 43-47
Data service unit (DSU)
interfaces, 320
table, 321
Data set(s), 43-45, 113, 453, 465, 476-80, 530
application, typical, diagram, 477
Bell System, characteristics, table, 481
design, 479-80
evolution, 478-79
functions, 476-77
interfaces, 320
table, 321
for satellite communications systems, 360
types, 477-78
Data signal, 196-97, 336, 337, 476
impairments and objectives, 223, 236-40
long-haul microwave radio systems, 353
loops, 328
modulation, 217, 218
see also Digital signal
DATASPEED data terminal(s), 46, 480, 482
40 terminals, 480, 484, 610, 621
4540 terminals, 46, 483
picture, 484
Data station selector (DSS), 538, 539, 540
Data store, DMS-10 switching system, 431
Data terminal(s), 20, 45-47, 465, 480, 483-84
for satellite communications systems, 360
see also DATASPEED data terminal(s);
Teleprinter; Transaction telephone
Data terminal equipment (DTE), interface,
319-20, 322, 323
Data traffic
engineering concepts, 190, 191
models, 186-88
nature of, 184-85
performance concerns, 188-90
Data transfer time, 190
Data transmission
private-line services, 66
satellite communications systems, 360
see also Data communications systems;
Data network services; Data set(s);
Data terminal(s)
Data under voice (DUV), 382, 396, 533, 534
Davisson, C. J., 22
D channel bank(s), 377, 381
Deaf persons, see Hearing-impaired
persons, aids for
Debt ratio, Bell System, 721
Decoder, 408
Decoding, see Conversion
Dedicated plant assignment card (DPAC),
621
Defect, in quality assurance audit, 747, 749,
750, 756
definition of, 746
graph, 747
seriousness classifications, table, 748

Defective Equipment Replacement Program
(DERP), 582
Delay, 233-34
answer, 270
definition of, 233
loaded cable, 334
postdialing, 270, 280
satellite communications systems, 360
see also Dial-tone delay
Delay distribution, see Grade of service
Delay probabilities, see Grade of service
Demand interrupt, 411
Demarcation point (DP), 306, 307, 308, 309,
310, 311
Demodulation, 210, 211, 212, 213
data sets, 477
see also Modulation
Demultiplexing, 218, 219, 251, 392, 393
digital carrier system, 370
digital signaling, 291
see also Multiplexing
Depolarization, satellite communications
systems, 360
Depreciation
book, 724, 725
tax, 720, 734
DESIGN LINE decorator telephone(s), 41, 79
picture, 42
Dial, 85, 468, 470
see also Pushbutton keypad; Rotary dial
Dialing, 117, 267-68, 275
DTMF, 161, 266, 468
pulse, 160-61, 258, 401
see also Telephone call
Dialing time, definition of, 270
DIAL-IT network communications services,
9, 61, 65, 122, 426, 513
see also Media Stimulated Calling; Public
Announcement Service
Dial private branch exchange (dial PBX),
493-94
diagram, 495
fields of use, graph, 497
Dial pulse(s), 258, 275, 284, 468, 470
diagram, 275
Dial-pulse (trunk) address signaling, 284,
289, 290
Dial-pulse-delay distortion, 339
Dial-pulse receiver, 150, 160
Dial-repeating trunk(s), 284, 285
Dial tone, 117, 149, 160, 267, 268, 401, 404,
406
coin service, 275
TOUCH-TONE service, 737
see also Telephone call
Dial-tone delay, 153, 163, 180, 183, 270, 594,
672, 676
stored-program control systems, 162
Dial-tone detector, 470



Dial-tone-first
service, 77, 372, 471, 472, 474, 475
signaling, 275
telephone, 77
Dial-tone marker, 406
Dial-zero basis, in international calling, 439
Diamond State Telephone, 12, 36
Dielectric materials, in optical fibers, 205
Diesel-electric alternator, 543, 544
Differential phase-shift keying (DPSK), see
Modulation
Diffuser, 564
Digital Access and Cross-Connect System
(DACS), 391, 601, 605, 658, 733
Digital carrier module (DCM), 431, 432, 433
Digital carrier transmission, 369-93
circuit-miles by type, tables, 395, 396
interoffice, 373-85
intercity, 381-85
metro, 373-79
outstate, 379-81
loop, 370-73
multiplex equipment, 386-93
Digital carrier trunk (DCT)
frame, 390
interface, 295, 301-5
Digital channel, 189n, 199, 200, 272
Digital channel bank, see Channel bank
Digital communication, see Computer-to-
computer data transfer
Digital cross-connect (DSX), 370
Digital data signal, see Digital signal
Digital Data System (DDS), 46, 70-71, 197,
530-35
Basic Packet-Switching Service, 72
characteristics, table, 322
D4 channel bank, 389
diagram, 532
interface, 313-15, 320-21
tables, 314, 321
network facilities, table, 534
1A-Radio Digital System, 382
point-to-point channel, diagram, 531
service objectives, 189, 237
SLC-96 carrier system, 373
see also DATAPHONE digital service
Digital data transmission, see Data
communications systems
Digital encoding, Advance Calling, 740
Digital Equipment Corporation,
minicomputers, 453, 454, 455, 639
Digital facilities network, evolution, 132-34
Digital facility, 199
see also Channel(s)
Digital facility interface (DFI), 390
Digital interface controller (DIC), 390
Digital interface frame (DIF), 389, 390, 428,
429, 430
Digital interface unit (DIU), 390
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Digital line/trunk unit (DLTU), 390
5ESS switch, 437
Digital loop carrier systems, 370, 372-73
diagram, 371
see also SLC-96 carrier system
Digital Ordering and Planning System,
639n
Digital pair-gain system, 134
Digital services
characteristics, table, 322
inherent network protection, 313
Digital services unit, 436
Digital signal, 193, 194, 196-97, 198, 199,
242,272,299, 337, 369, 370, 372,
476, 477
data transmission impairments and
objectives, 236-40
DIMENSION PBX, 501
modulation, 211, 217-18
multiplex synchronization, 222-23
pulse stream, diagram, 197
regeneration, 308
U600 channel, 366
see also Data signal; Repeater(s)
Digital signaling, 287, 291-92
paging systems, 525
techniques, 286
Digital signal (DSn) level, 221, 222, 299,
300, 301, 307, 312, 365, 366, 381,
382, 383, 386, 388, 389, 390, 391,
392, 393, 531, 533
Digital Data System, diagram, 532
DSX-1, diagram, 300
FDM plan, diagram, 363
PCM-TDM hierarchy, diagram, 386
Digital switching, private branch
exchanges, 499-502
diagram, 502
see also DIMENSION private branch
exchange; 80/5 Call Management
System
Digital switching systems, 132, 133, 134,
336, 394
see also Electronic switching system(s);
Lightwave digital system(s); T1
digital carrier system
Digital technology, at Bell Laboratories,
22

table, 21
Digital time-division multiplex hierarchy,
221, 222, 299, 386-87
diagram, 386
Digital time-division switch, 253
Digital time-division switching network(s),
251
Digital-to-analog conversion, 46, 97, 133,
215, 216
Digital-to-analog converter(s), 132-33, 251,
258, 413
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Digital transmission, 43, 46, 133, 251, 428
advantages, 132
Bell Laboratories, 21, 25
electronic switching, 413, 414
impairments and objectives, 223, 236-40
metro area circuits, 330
network interface, 307
PICTUREPHONE meeting service rates,
527-28
synchronization, 221-23
see also Data communications systems;
Digital carrier transmission;
Modulation, pulse-code; Protocol
Digit receiver, 149-50
delay, 180
engineering of, 153-54, 160-61
Digit register, 268
Digit transmitter
switching congestion, 177
timeouts, 179
Digroup, 305, 386, 389, 429
Digroup terminal (DT), 389, 428, 429, 430
Digroup terminal controller (DTC), 389
Digroup terminal frame, 389
Digroup terminal unit (DTU), 389
DIMENSION private branch exchange
(DIMENSION PBX), 497, 499-503
automatic call distributor, 503
diagram, 500
feature package, list, 501
Diode-transformer gate, 419
Direct current (dc), 541
as carrier signal, 211
energy storage
for customer-premises equipment, 549
electrochemical cells, 543
engine-alternators, 543-44
power system, 544-47
dc-to-ac inverter, 544, 545, 548-49
dc-to-dc converter, 544, 545, 548
diagram, 545
power plant output voltages, table, 547
rectifiers, 546-48
see also Signaling
Direct current (dc) signaling, 286-89
range in voice-frequency transmission, 339
Direct Department Calling, 501, 503
Direct distance dialing (DDD), 406
billing, 577
medium-size business customer, 54
numbering plan, 114-19
TSPS, 439
Direct inward dialing (DID), 55, 407, 501
dial PBX, 494
telephone answering systems, 506-7
diagram, 507
Directory assistance, 115
operators, 62, 111, 112, 584
public telephones, 77
toll-free service, 122

Directory organization, corporate functions,
predivestiture
AT&T, 8,9
telephone companyf(ies), 14
Directory Service(s), 80, 577, 584-85
Direct progressive control, 258-59
Direct services dialing capability (DSDC),
61, 64, 511
Direct trunk(s), 96
alternate routing, 170
crosstalk objectives, table, 234
digital channel bank, 388
engineering, 137
local network, 104, 106
loss objectives, 225
table, 226
No. 5A Remote Switching Module, 437
Direct trunk group
alternate routing, 170
engineering, 172, 173
local network, 104, 106
toll network, 110
Disabled persons, see Handicapped, aids for
the
Disconnection of service, 79
records, 619, 620
Discounted payback period (DPP), 723
Disk storage, 46-47, 484
4ESS switch, 427-28
Mass Announcement System, 513
3B20 computer, 513
3B20D computer, 536
Distant Early Warning (DEW) Line, 19
Distortion
amplitude/frequency, 234-35
diagram, 235
linear
data sets, 478
digital carrier system, 375
of digital data signals, 238-39
in loaded cable, 334, 339
nonlinear
analog carrier systems, 336
of digital data signals, 239
voice-frequency transmission, 335
single-frequency signaling, 289, 291
Distributed switching, 438
Distributing frame(s), 328, 541, 549-59
administration and engineering, 555-59
assignment methods, diagram, 557
termination layout mask, 557
functions, 550-51
diagrams, 550
hardware, 551~55
diagrams, 553, 554
pictures, 552, 555, 556, 558, 560
Distribution
diagrams, 247, 248, 250
facilities and services, 10
space-division network(s), 245-48
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Distribution areas, 122, 123
Distribution cables, 123, 124, 328
Distribution centers (Western Electric), 16,
17
District junctor, 404
Divestiture, 4, 29-32, 34, 571
see also Modification of Final Judgment
Dividend payments, 726
DMS-10 switching system, see Electronic
switching systems
DMS5-100/200 switching systems, see
Electronic switching system(s)
Docket 19528, 689, 702
Dodge, H. F., 743n
Domestic satellite carrier, 306
Domestic satellite systems, 357
D1A channel bank, 387, 388
D1B channel bank, 387, 388
D1C channel bank, 387, 388
D1D channel bank, 300, 388
D2 channel bank, 300, 388
D3 channel bank, 300, 380, 388
D4 channel bank, 300, 302, 380, 389, 390
Double-sideband amplitude modulation
(DSBAM), 211-14
see also Modulation
DR11-40 digital carrier system, 383
Drop wire (buried wire service), 328
DR6-30 digital carrier system, 383, 534
Dry reed matrix switch, see Reed matrix
switch
DSn, see Digital signal level
DSX-1, see Interface(s), internal
D-type channel bank, 387, 388
tables, 394, 395
Dual polarization, 204-5, 346
Dual-tone multifrequency (DTMF), 468, 470
receiver, 150, 161
signaling, 286-87
symbols, 116
see also Signaling; TOUCH-TONE
telephone
Duplex central processor (DCP), 536, 537
Dynamic overload control (DOC), 181

E&M lead interface, 270
E&M lead signaling, see Per-trunk signaling
Early Bird (INTELSAT I) satellite, 358
Earth station(s)
High-Capacity Satellite Digital Service,
73

satellite communications systems, 133,
356, 359, 361, 362

Echo, 99, 1991, 223, 225-30, 244
carrier transmission, 335
No. 4A Crossbar System, 400
customer opinion models, 672-73
grade-of-service rating, 674-76
satellite communications systems, 360

speakerphone, 471
voice-frequency transmission, 340
Echo canceler, 21, 228
diagram, 230
satellite communications systems, 360
Echo suppressor, 228, 310
Economic analysis in network planning,
140-41
Economic CCS, engineering, 172-73
Economic evaluation, of products and
services, 707, 713-29
calculating measures for, 718-27
accounting, 726
cash flow, 719-23
regulatory, 723-26
input data, 717-18
results, preparation of, 727-29
Economic Impact Study System (EISS), 718
Economics
alternate routing, 169-72
capacity expansion, 138-39
circuit routing, 138
financial measurements, 676
multiplexing, 139, 219
network planning, 140-41
new technology, 730-31
cost reduction example, 731-33
PICS/DCPR, 615
quality assurance, 750, 751, 752
service and performance objectives, 665,
675
TIRKS, 610-11
see also Economic analysis in network
planning; Economic evaluation of
products and services
Edison, Thomas, 700
Efficiency
operator services, 589
trunk group, 106, 137
EIA (Electronics Industries Association)
interface
RS-232-C, 319, 321
RS-449, 319, 321
800 Service, 63
80/5 Call Management System (CMS), 504
Expanded, 63, 511-13
numbering, 122
Elastic store, 73
E-lead, see Per-trunk signaling
Electrical hazards, network protection,
313
Electrical protection
distributing frame, 551
telephone equipment building, 561
Electrical signaling, 242
Electric utility outage, see Power failure
Electroascoustic transmitter, 465-66
Electrochemical cell, 543, 546
Electromagnetic receiver, 465-66
Electromechanical switches, 30, 244
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Electromechanical switching system(s), 398-
409, 410, 462
billing data transmitter, 454
ICAN, 629
interoffice facilities network, 130
local facilities network, 124
traffic data acquisition, 623
see also Crossbar switching system(s);
Panel switching system(s); Step-
by-step switching system(s)
Electromechanical telephone, 465-69
coin telephone, 471
Electronic blackboard, see GEMINI 100
Electronic Blackboard System
Electronic cash register, 480
Electronic coin public telephone (ECPT), see
Electronic telephone
Electronic components, manufacturing of,
table, 15
Electronic funds transfer, Transaction
telephones, 475
Electronic graphics, 48-49, 484-85
Electronic marker, 261
Electronic private branch exchange
(electronic PBX), 498-99
800A PBX, diagram, 498
Electronics
in loop carrier systems, 370
in residential telephones, 489
Electronics Industries Association (EIA),
310, 319, 321
Electronics Technology area (Bell
Laboratories), 24, 25
Electronic switches, 244, 245
gates, 253, 255
Electronic switching system(s), 409-38
auditing, 747
billing, 450
Call Forwarding, 56
Custom Calling Services I, 57
data processor, electronic, 410-11
distributing frame, 553
evolution of, 413-14, 735
exchange business services, 58-59
ESS-ACD, 59, 411, 420
ESSX-1, 59, 66-67
generic program, 411
interfaces, 301-5, 389-91
diagram, 303
table, 302
load balancing, 164
local facilities network, 124
maintenance, 599
memory, evolution of, 731-33
picture and table, 732
numbers of, in Bell System, 461-63
private network services
ESSX-1, 66-67
quality assurance audit, 747

signaling, 280
space-division

No. 10A Remote Switching System,
130, 422-25
diagram, 422
1ESS switch, 113, 283, 413, 414, 415,
416, 420, 625
automatic call distributor, 504
equipment processor, 415-16
master control center, picture, 633
Switching Control Center, 632-34
TSPS, 439
1AESS switch, 414, 731
mobile telephone service, 522-23
1/1AESS switches, 390, 416-20
billing, 450, 451, 458
COEES, 639
interfaces, 302, 303, 305, 390
LAMA, diagram, 450
maintenance, 420
network structure, diagram, 417
NSPMP, 681-83
number of, in Bell System, 461-63
peripheral systems, 416-20
services, 420
2ESS switch, 413-14, 420, 625
network, 420
processor, 420
2BESS switch, 422
AMARC, 456
3A central control, 421
2/2BESS switches, 422
billing, 458
COEES, 639
interfaces, 302, 390
number of, in Bell System, 461
3ESS switch, 414, 422, 625
AMARC, 455-56
billing, 458
interfaces, 302, 390
number of, in Bell System, 461

stored-program control, 410

chronology of, table, 459

switching congestion, 180
Switching Control Center System, 637
time-division

DMS-10 switch, 414, 430-34
AMA transmitter, 457
diagram, 432
network complex, 431, 433
processor complex, 431
software structure, 433-34
DMS-100 switch, 459
DMS-200 switch, 459, 462n
4ESS switch, 133, 134, 283, 330, 414,
425-30, 462, 627
administration and maintenance,
427-28
billing, 451, 458
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capacity, 426-27
data collection, 627
diagram, 428
features, 426
Expanded 800 Service, 513
interfaces, 302, 389-90
Mass Announcement System, 513,
515
number of, in Bell System, 462, 463
software structure, 427
switching network, 428-30
TSI-TMS complex, diagram, 430
5ESS switch, 133, 414, 434-38, 458, 462
administrative module, 434, 436
AMARC, 456
billing, 458
communications module, 436
diagram, 435
Digital Ordering and Planning
System, 639n
interface modules, 436-37
interfaces, 302, 390
multiprocessing, functional, 264
No. 5A Remote Switching Module,
437
software structure, 537-38
101ESS switch, 497
telephone call, typical, 412-13
traffic, 151
traffic data acquisition, 623
traffic measurements, 183
Electronic Switching System Programming
Language (EPL), 427
Electronic tandem switching (ETS), 68, 69-70
Electronic telephone, 469-70
diagram, 469
multibutton DIMENSION PBX, 501-2
32A, coin public, 472-73
Electronic Translator System(s), 458
No. 4A, 283, 408, 627n
No. 5, 455
Emergency service, see 911 Emergency
Service
Employees, designing for, 738, 740-42
diagram, 738
Encoding, see Conversion
End office (class 5 office; local switching
office), 108, 110, 111, 126, 668
congestion, 180
service objective, 183
switching hierarchy, position in,
diagram, 108
talker echo, 226, 227
see also Central office
End-Office Connection Study, 668
diagram, 669
End office toll trunk, 110
End-of-study effect, in economic analysis,
140

End-to-end blocking, 184
End-to-end digital connectivity, 65, 396, 530
End-to-end service objective, 183
End-to-end signaling, 58
End-user, 31, 186, 317, 659, 666, 710, 749
Energy, Department of, U.S., Sandia
Corporation, 20
Energy sources, 543
Energy storage, 542, 543-44, 546
Engine-alternator set, 543-44, 545, 546, 547,
549
picture, 544
Engineering
Bell Laboratories contributions to, table, 21
switching system(s), 160-65
telephone company function, 585, 586,
638-42
trunk groups, 165-68
Engineering and Administrative Data
Acquisition System (EADAS),
436n, 623-28, 629, 659
Engineering and Administrative Data
Acquisition System/Network
Management (EADAS/NM), 595,
625, 627, 659
Engineering and operations support
(central services organization), 37
Engineering center, marketing support, 575
Engineering complaint(s), 758-59
Engineering periods, 151-55
Engineering Research Center (Western
Electric), 14-15, 17
Enhanced 911 (E911) service, see 911
Emergency Service
Enhanced Private Switched Communication
Service (EPSCS), 68, 69, 113
typical network, diagram, 114
Enhanced services, 316-17
Computer Inquiry I, 702-3
see also Service(s)
Entities, definition of, 316
Environmental support, telephone
equipment building, 561, 563
E1, see Equipment (E1) system
EPL, programming language, 427
EPLANS Computer Program Service, 642-43
EPLX, programming language, 427
Equal access, 30
Equalization, 308
adaptive transversal equalizer, 478
cable systems, 340, 351, 375, 377, 378, 381
data sets, 479
microwave radio, 356
Equipment
average service lifetime, 717
capacity expansion, 139
compatibility specifications, 27
competition in manufacture and
provision of, 6, 28, 703, 743
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Equipment (contd )
failures, 176
interface, definition of, 266
maintenance, administration, and control,
621-38
manufacturing of, table, 15
operator services, 88, 438-45
PICS, 611-15
sharing, 147
standards and procedures, 6
TIRKS, 605, 607-11
in traffic theory, 153
transition management, 595
utilization, 594, 610
see also Customer-premises equipment;
Station equipment; Terminal
equipment
Equipment and facility recovery, 603n
Equipment arrangements, design of, Bell
Laboratories Specific Development
and Design, 23
Equipment building system(s), 541, 559-65
electrical, 561
equipment areas, 559, 561
mechanical, 561, 563
standards, 564-65
Equipment Compatibility Committee,
USITA, 27
Equipment Design Standards, 564
Equipment frame, 559, 561
picture, 560
Equipment (E1) system, 607, 608, 609
Equipment-to-equipment (EEI) interface,
307, 308
Equivalent random method, 168
Erasable programmable read-only memory
(EPROM), 423
Erlang, A. K., 149
erlang (unit), 149
Erlang’s Delay (Erlang C) Formula, 156-58,
160, 161, 162, 167, 589
Erlang’s Loss (Erlang B) Formula, 158-59,
166, 167, 168, 172
Error-checking code, CCIS, 294
Error-correcting code, 197, 236
1ESS switch, 415
Error-detecting code, 197, 294
Error detection
digital systems, 375, 382
packet switching, 293
Error objective
digital systems, 375, 378, 382, 384
packet switching, 189
Error rate, see Bit error rate; Block error rate
Error-seconds, 237
E6 repeater, 339
ESS-ACD, 59, 411, 420
ESSX-1, 59, 66-67
Exchange access services, see Service(s)

Exchange area, 56
definition of, predivestiture, 31
diagram, 105
paired cable, 202
trunks, 374n
Exchange area network, 103
see also Local network
Exchange business services, 58-59
Exchange Feeder Route Analysis Program
(EFRAP), 144
Exchange lines, 56-57
Exchange service(s), 56-60
local switching system, 398
Executive control loop, 4ESS switch, 427
Expanded 800 Service, 63-64
Expansion
local switching system, 397
space-division switching networks, 245-
46, 248
diagram, 248
time-division switching networks, 258
Expenses, 719, 720, 723, 724, 726, 728
Experimental psychology, 738
Express terminal, 384
Extended Binary-Coded Decimal
Interchange Code (EBCDIC), 318
Extension telephones, 42, 43, 114n, 489, 494,
495, 496, 498, 500, 502
see also Telephone set(s)
Extreme value engineering, data networks,
190

Facilities
definijtion of, 305
for non-Bell System communications
firms, 40
non-Bell System standards and
procedures, 6
TIRKS, 605-10
Facilities Assignment and Control System
(FACS), 501
Facilities network, 81, 84-88, 103, 305
digital facilities, 132
interconnection, 306, 311
structure, 122-34
trunk requirements, impact on, 174
see also Interoffice facilities network;
Local facilities network
Facility, definition of, 305
Facility administration, 593
Facility and Equipment Planning System
(FEPS), 607, 609
diagram, 609
Facility Capacity (FCAP), 144
Facility-dependent signaling system, 286,
291, 292
Facility-independent signaling system, 286,
289
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Facility interface processor (FIP), 536, 537
Facility junction point, 81
Facility network planning programs, 641~
42
Facility signaling system(s), see Signaling,
techniques
Facility (F1) system, 607, 608, 609
Fading, 208, 209, 352, 383, 519
Fast busy tone, see Reorder tone
Feature package, DIMENSION PBX, 500, 501
Federal Communications Act, 689, 692
Federal Communications Commission
(FCC), 32, 41, 689, 692, 693
““Above-890” Ruling, 693
Bell PhoneCenters, 4887
cellular radio, 74, 518, 521, 524
computer inquiries, 79, 689, 702~-3
customer-premises equipment, 574n
data processing and telecommunications,
702-3
Docket 19528, 689, 702
frequency assignment, 207, 346, 358, 517,
693
interconnection(s), 306, 310, 311, 479, 499
interconnection rulings, 693-94, 701
interstate service, 68, 69, 699
mobile telephone systems, 517, 525
Part 68 Rules and Regulations, 312-13,
487
plug-in units, 614
satellite communications systems, 358,
361
separations, 699
Specialized Common Carrier Decision,
693
tariff on new services, 708
terminal equipment
registration program, 307, 311-12, 689,
694, 702
retail sales, 71
Federal Telecommunications Service (FTS)
network, 91
Feeder cable (feeder route), 124, 327, 379
Feeder route area(s), local facilities network,
122-23
Ferreed switch, 418, 421, 442
Ferrod sensor, 418
Field effect transistor, insulated-gate, 421
Field performance tracking, 747, 759~60
Field representatives (Bell Laboratories
Quality Assurance Center), 27,
757-58, 759
locations of, map, 758
File store, 416
Filter, 387
bandpass, 213, 341, 364, 365
channel separation, 390
high-pass, 364, 365
low-pass, 215, 341, 342

Final trunk(s), 106
Final trunk group(s), 166
cluster busy-hour technique, 173
definition, 106
engineering, 137, 166, 169, 175
measurement, 184
servicing, 176
see also Trunk Servicing System
Finance and General Services area (Bell
Laboratories), 24, 25, 26
Financial measurements, 676-77
Fine-motion switch, 244
Firmware
DMS-10 switching system, 433
packet-switching system, 537
First in, first out (FIFO), 149, 151, 158
5ESS switch, see Electronic switching
system(s)
500-type telephone
antisidetone network, diagram, 468
diagram, 467
picture, 466
signaling, 468-69
transmission, 465-68
Flat rate, 99, 445, 578, 697, 698
Flat-rate billing, 56
Floppy disk, 484
Flow-through technology, digital carrier
trunk, 390
Focused overload, 180, 596
definijtion, 179
Folded network, 421, 422
F1, see Facility (F1) system
Force management, 593
Forcing, operator services, 162, 589
Forecasting, 585
equipment utilization, 594
in network planning, 142, 143
operator requirements, 593
project evaluation, 717
trunk, 174-75, 580, 630-31
Trunk Forecasting System, 625, 631
Foreign countries, calls to, see Service(s),
international telephone
Foreign exchange (FX) service, 40, 61, 63
data communications, 44
digital carrier system, 373
line, 55, 88-89
signaling, 265, 284, 290
Foreign numbering plan area (FNPA), 116
see also Numbering plan
Fortune, 14
43 teleprinter, see Teleprinter
4A call distributor, 504
4A speakerphone, see Speakerphone
411 directory assistance operator, 111,
112
see also Directory assistance; Directory
Service(s)
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4ESS switch, see Electronic switching
system(s)

Four-wire analog carrier interface, 295-99,
301

Four-wire switching, see Switching

Four-wire transmission, see Transmission

Framing bit, 220, 3751

Frequency bands, assignment of, 207, 346,
358, 517, 693

see also Analog carrier transmission;

Digital carrier transmission

Frequency diversity, microwave radio, 209,
346

Frequency-division multiplex (FDM), see
Multiplexing

Frequency frogging, short-haul microwave
radio, 346

Frequency modulation (FM), see
Modulation

Frequency-shift keying (FSK), see
Modulation

Frequency synthesizer, Advanced Mobile
Phone Service, 523

FT3 digital lightwave system, 378-79

FT3C digital lightwave system, 383-84, 534

diagram, 385

Fujitsu, 498

Full-detail bill format, 446

Full [trunk] group(s), 166n

Fundamental planning, 585, 590, 591

Future worth, 721

Gain (amplification)
electronic telephone, 470
4-wire analog carrier interface, 296, 297,
299
L-carrier systems, 350
satellite communications systems, 359
speakerphone, 470-71
voice-frequency transmission, 334, 338-
39, 340
Gain hits, 240
see also Incidental modulation
Gas turbine-alternator set, 544
Gate
time-division switch, 253
time-multiplexed switch, 255
diagram, 256
Gemini, Program, 19
GEMINI graphic communications system,
485
GEMINT 100 electronic blackboard system,
48, 484-85
components, diagram, 486
picture, 49
structure, diagram, 487
General Departments (AT&T), 5, 11, 32
corporate functions, predivestiture, 6

Index

General Services area (Bell Laboratories),
24, 25, 26
General Telephone and Electronics Satellite
Corporation (GSAT), 357
General-trade products
manufacturers, 6, 28
quality assurance, 743
Generic program(s)
stored-program control in electronic
switching, 411, 434
Total Network Data System, 632
Geostationary satellites, see Satellite(s)
Glass fiber, see Optical fiber(s)
Gold and Stock Telegraph Company, 700
Government and Commercial Sales
Division (Western Electric),
corporate functions,
predivestiture, 19
Government regulation, see Legislation;
Regulation
Government systems
Bell Laboratories, 25
Western Electric, 19, 26
Grade of service (GOS), 149-51, 152, 153,
154, 160
Advanced Mobile Phone Service, 523
criteria
delay distribution, 157, 158
graph, 150
delay probabilities, 153
echo, 227-28
estimates, 183
loss-noise objectives, 230-32
graph, 231
objectives, 224, 225
performance objectives, 670
ratings, 674-75
trunk groups, 166
Graham-Willis Act, 689, 691-92
Graphics terminal(s), 48-49, 484-85
Gray, Elisha, 700
Gross-motion switch, 244
Ground-start signaling, 273, 275, 284

Half-duplex transmission, 477
in Bell System data sets, 481, 485
Handicapped, aids for the, 49-51
pictures, 50, 51
Handoff, 524
Hands-free telephone equipment, 48
Hardwired DCPR subsystem, PICS/DCPR,
613, 614
Hardwired equipment, 611, 612, 614
Harmonic interference, 276
Hearing-impaired persons, aids for, 49, 51
picture, 51
H88-loaded cable, 333-34, 338
Heterodyne repeater, 352-53, 356



Hewlett-Packard computers, 601
High-Capacity Digital Transport Services,
73

High-Capacity Satellite Digital Service
(HCSDS), 73
High-Capacity Terrestrial Digital Service
(HCTDS), 73
PICTUREPHONE meeting service, 75, 527
High-frequency line, 200-201
High-pass filter, 364, 365
High-seas maritime radiotelephone service,
74-75
High-Speed Switched Digital Service
(HSSDS), 73
PICTUREPHONE meeting service, 75, 527
High-speed train telephone service, 74, 75
High-usage (HU) trunk(s), 166n
alternate routing, 170-72
in private switched networks, 113, 114
High-usage (HU) trunk group(s), 109, 110,
166

alternate routing, 170-73
cluster busy-hour technique, 173
diagram, 174
cost, 172-73
definition of, 106, 166
engineering, 137,166, 171
minimum group size, 172
multihour engineering, 173
nonrandom load, 168
optimal group size, 173
servicing, 176
special-services signaling, 284
Hi-lo N-carrier repeater, 343, 344
Hold feature, 57
business customer equipment, 53
key telephone systems, 490
2-line telephone sets, 43
Holding company, 691
Home numbering plan area (HNPA), 116
see also Numbering plan
Homing chain, in toll network, 109
HORIZON communications system, 491-93
diagram, 492
human factors in design of, 740
Horizontal group, 164
Horn reflector antenna, 352, 353-55
Hotel calls, guest-originated, 439
“Hot slide” installation, 422
Hour entry, LAMA, 449
Huian factors, 737-42
Bell Laboratories, goal, 373-79
customer services, design of, 7077, 739~
40
employees, designing for, 740-42
diagram, 738
graphics terminal, 485
simulation, picture, 741
video teleconferencing, 528
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Hundred call seconds (CCS) per hour, 1491,
171,172, 182, 426
Hundred call seconds per hour (CCS)/main
station, 125
Hush-A-Phone Decision, 689, 694
HU trunk group, see High-usage trunk
group(s)
Hybrid, 200, 226, 227, 295
digital transmission, 370, 371, 387
Hybrid integrated circuitry,
A6 channel bank, 365
Hybrid signal, 196, 198

IBM Corporation
compatible computers, 451, 604, 610, 615
Information Management System, 615
Identifier, telephone answering systems,
506
diagram, 505
Idle, see Busy/idle status
Idle circuit noise, 225
Idle tone, mobile telephone systems, 519
Illinois Bell, 12, 36
Impairments, transmission, 223-40
analog speech signals, 224-36
amplitude/frequency distortion, 234-35
carrier frequency shift, 235
crosstalk, 232-33
delay, 233-34
echo, 225-30
inductive interference, 235-36
message circuit noise, 230-32
overload, 236
received volume and loss, 224-25
digital data signals, 236-40
impulse noise, 237-38
incidental modulation, 239-40
linear distortion, 238-39
nonlinear distortion, 239
Impedance, 226, 336, 467
Impulse noise, 223, 230, 237-38
digital carrier system, 375, 376
Inband signaling, 286, 289-90
DATAPHONE Select-a-station, 540
Incidental modulation, 239-40
Income statements, 726
Incoming calls, business customer services
for, 52, 53, 54, 55
Incoming digit-receiver delay, 183
Incoming register, 95, 96, 97
see also Register
Incremental study, in project evaluation,
717,718
Independent telephone companies, 6, 10,
11, 27, 40, 84, 571, 701
concurrence in tariffs, 697
distribution of offices in PSTN hierarchy,
109
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Independent telephone companies (contd)
Kingsbury Commitment, 691
predivestiture relationship with Bell
System, 27-28

proliferation, 700-701

resources and volume of service (1982),
table, 29

settlements, 699

Index plan, see Measurement, in service

evaluation

Indiana Bell, 12, 36

Indices, see Measurement, in service

evaluation

Individual Circuit Analysis (ICAN)

program, 624, 625, 627, 629-30

Induced power hum, see Inductive

interference

Inductive coordination, 236

Inductive interference, 195, 230, 235-36

Inductive loading, VF facilities, 330

Information, signaling, 269

Information, technical, 27-28

Information Services directories, 80

Information systems development (central

services organization), 37
Information Systems organization (AT&T),

corporate functions,

predivestiture, 8, 9

Information theory, 21

Inherent network protection, 308, 313

Initial entry, LAMA, 448

Input/output processor (IOP), 434, 435, 436

Insertion loss, 224n

Inside plant, 23n

Installation, 678
services, 79-80, 576
telephone sets, 488

Integrated circuit, 27, 730, 731, 733, 734
digital carrier transmission, 337
small communications systems, 491
Transaction telephone, 476
2BESS switch, 421

Integrated Planning and Analysis (IPLAN)

system, 718
Integrated services digital network (ISDN),
65, 458, 464, 530

INTELSAT I (Early Bird), 358

Interactive television, see Television

Intercept call, 111, 112, 443, 444

Intercept file, 445

Intercept operators, 62, 112, 443, 445

Intercept trunk, Automatic Intercept

System, 443, 444
Intercity digital carrier systems, 381-85
Intercity Facility Relief Planning System
(IFRPS), 642

Intercity network, 130-32
coaxial cable, 203
multiplexing, 220

Intercom calling, 52, 53

dial PBX, 493
HORIZON communications system, 492
key telephone system, 490

Interconnection, 30, 305-16

Bell System services only, 307-8
diagram, 307

definitions, 305-6

FCC rulings, 693-94, 701-2

interfaces, 306-7
evolution of, 310-11
network, 313-16

network protection, 311-13

OCC and Bell System facilities, 308-10
diagram, 309

Interest on debt, 721, 726

" Intefexchange carrier (IC), 30, 31, 703
Interexchange carrier services, 31
Interexchange services, 30-31
Interface(s)

AMARGC, 454-56
CCIS, 272, 277, 280, 282, 283-84
definition,
in customer-line signaling, 272, 273
data communications, 319-23, 536, 537,
538
diagrams, 320, 322
table, 321
dc signaling, 286-89
definitions, 266
digital carrier transmission, 370, 378
digital channel bank, 387, 388
Digital Data System, 531
digital time-division switching network,
251
DMS-10 switching system, 431
E&M lead signaling, 271, 273, 277, 278-
80, 281, 282, 283, 284, 287, 289, 290
ESS switches, 389-91, 413, 428, 429, 434
5ESS switch, 436-37
4-wire/2-wire transmission, 226
inband signaling, 289
interconnection, 305-16
definitions, 305-7
environment, 307-10
diagrams, 307, 309
evolution, 310-11
network protection, 311~13
typical interfaces, 313-16
table, 314
internal, 294-305
digital carrier trunk, 295, 301-5, 390
versus traditional interface, diagram,
303
DSX-1, 295, 299-301
diagram, 300
specifications, table, 301
4-wire analog carrier, 295-99
diagram, 297



Index 853

interoffice trunk signaling, 276-84
loop carrier signaling, diagram, 274
loop-reverse battery, 273, 277-78, 280,
283, 288, 289, 290
loop signaling, 271, 272, 273, 274, 275,
284, 287, 288
No. 10A Remote Switching System, 423
per-trunk signaling, 277-80
diagrams, 279, 281, 282, 283
PICS/DCPR, 615
postdivestiture, 683
selector control unit, 540
serving area, 123, 328
signaling techniques, 286-94
single-frequency signaling, 290
special-services signaling, 284-86
stored-program control, 263
3B20 computer, 513
TIRKS, 609-10, 615
TOUCH-TONE service with older
equipment, 736-37
TSPS, 439
2-wire/4-wire carrier-derived channels,
200, 297
diagrams, 200, 297
see also Demarcation point; Equipment-to-
equipment interface; Network
interface; Protocol
Interface device, 266
Interface module (IM), 5ESS switch, 434,
435, 436-37, 438
Interface specifications, 266, 295
DSX-1 digital system cross-connect
interface, 301
table, 301
Interference
CCIS, 294
digital carrier system, 337, 375, 377, 378
inductive, 195, 230, 235-36
land mobile telephone systems, 519, 521,
524
network protection, 276, 313
overload, 236
satellite communications systems, 358, 361
diagram, 361
terrestrial radio systems, 209, 346
Interflow, in ACDs, 504
Inter-LATA telephone service, see Service(s)
Interlocation dialing, private network
services, 68
Intermediate distributing frame (IDF), 302,
553
Intermediate frequency (IF), 352-53, 356
Internal-combusion engine-alternator set,
543, 544
picture, 544
Internal rate of return (IROR), 719, 723
International direct distance dialing
(IDDD), 115, 120-21, 439

International numbering, 115, 120-21, 439
International Organization for
Standardization (ISO), 319
International record carrier(s), 40
International services, see Service(s),
international telephone
International Telecommunications Satellite
Consortium (INTELSAT), 357-58
International Telecommunication Union
(ITU), 28
International Telephone and Telegraph
Corporation (ITT), 4907, 499
International telephone service, see
Service(s)
Interoffice call, 94, 397, 437
Interoffice circuit(s), 328, 329, 330
Interoffice facilities network, 86, 122, 125-
32,327
diagrams, 127, 129
major Bell System transmission routes,
map, 131
planning, configuration, 134-35
see also Carrier system(s); Special-services
circuit(s); Trunk(s)
Interoffice plant, 394
Bell System investment, 332
digital carrier transmission, 373-84
long-haul network, 331~32
metropolitan area, 329-30
Interoffice trunk signaling, 265, 268, 269,
273, 276-84
Interregional trunk, 229
Interrupt-driven scheduler, electronic
switching systems, 427
Interruptions per minute (ipm), 94
Interrupt mechanism, electronic switching
systems, 411
Interstate Commerce Act, 688, 689
Interstate Commerce Commission (ICC),
688
Interstate private teletypewriter networks,
91
Interstate services, see Service(s)
Interstate telephone service rates, 698
Interstate WATS, see Wide Area
Telecommunications Services
Intersymbol interference, 378
digital data signals, 238
Intertandem trunk, 107n
crosstalk objectives, 234
echo, 227
loss objectives, 229
Intertoll congestion, 596
Intertoll network, see Long-haul
transmission facilities
Intertoll trunk, 108, 331
CCIS, 509
congestion, 179
crosstalk objectives, 234
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Intertoll truck (contd)
digital carrier transmission, 382
digital channel bank, 388
echo, 226, 227
diagram, 227
loss objectives, 229, 332
Via Net Loss plan, 227
Intraflow, in ACDs, 504
Intra-LATA telecommunications services,
see Service(s)
Intraoffice call, 94, 125, 128, 412, 419, 422,
423
table, 125
Intrastate networks, 11
Intrastate telephone service rates, 699
Intrastate WATS, see Wide Area
Telecommunications Services
Inventory management
PICS, PICS/DCPR, 611-15
TIRKS, 608
Transaction telephones, 475
Inventory manager, 611
Inverter, dc-to-ac, 544, 548-49
Investment tax credit, 720n, 725
INWATS, see 800 Service; Wide Area
Telecommunications Services

Jack-and-plug connector, network
interfaces, 314, 315
Jacking arrangements, 616, 619
Jitter, 239-40
digital carrier system, 378, 382
see also Incidental modulation
JMX jumbogroup multiplex, 368-69
J-number, 614
Journals, 28
J-specification, 614
Jumbogroup, frequency-division
multiplexing, 362, 363, 366, 367,
368-69
Jumper, 549, 550, 551, 553, 555-59
diagrams, 553, 557
pictures, 552, 558
Junctor, 416, 417, 431, 448
Junctor circuit, 417n, 419, 421
Justice, Department of, U.S., 4, 689, 691,
692, 694, 703

Keyboard-display terminal, 480, 483, 484
Keyboard send-receive (KSR) data terminal,
483
Keyset signal, 117
Key telephone system (KTS), 489, 490-91,
701-3
COM KEY, 490
diagram, 491
1A KTS, 490

Index

1A1 KTS, 490

1A2 KTS, 490
Kingsbury Commitment, 689, 691
Kingsbury, Nathan C., 691

Land mobile telephone service and systems,
518-24
Advanced Mobile Phone Service, 521~
24
channel availability, 518
frequency band allocations, table, 518
system operation, conventional, 519-20
diagram, 520
transmission, 518-19
Large-scale integration (LSI)
DMS-10 switching system, 431
4ESS switch, 426
station equipment, 469, 479, 489
time-slot interchange, 733
picture, 734
Larynx, artificial, see Artificial larynx
Laser, 21, 22, 205
industrial applications, 15
Last in, first out (LIFO), 151
Last-number dialing, 470
Lateral cables, 123, 124
L-carrier analog carrier system(s), 347-50,
429, 534
characteristics, table, 349
L5/L5E coaxial cable systems, 348-50,
368-69
diagram, 349
Lead-acid cell, 543, 546
Legal area (Bell Laboratories), 23, 24, 26
Legislation
Clayton Antitrust Act, 688, 689, 691
Federal Communications Act, 689, 692
Graham-Willis Act, 689, 691-92
Interstate Commerce Act, 688, 689
Mann-Elkins Act, 688, 689, 691
Sherman Antitrust Act, 688, 689, 691
License contract, 11-13, 23, 30
Light-emitting diode (LED), 21, 205
DIMENSION PBX, 501
small communications systems, 491
TRIMLINE telephone, 488
Lightguide cable, 27, 1325, 201, 205-7, 217,
384, 437
diagram, 205
Lightguide cable interconnection
equipment (LCIE), 384, 385
Lightning protection, 308, 315
Lightwave digital system(s), 133, 217, 378-
79, 383-84
diagram, 385
Lightwave terminating frame (LTF), 384
Limited access network, 163-64
diagram, 164



Line(s), 86, 333, 397, 485
direct progressive control systems, 259
distributing frame, 549
extension telephones, 43
foreign exchange, 88-89
high-frequency, 200
interface, 271, 273
long-distance, 6
noise, 337
number of lines (1983), by equipment
tvpe, 461
table, 461
private-line voice network, 90
facilities and services, diagram, 90
PSTN
facilities and services, diagram, 89
working lines, 125
signaling, 265, 271, 272-76, 284
stored-program control systems, table,
459
switching, 241
2-line telephone sets, 43
in a typical telephone call, 93, 97, 98
see also Loop(s)
Linear distortion, see Distortion
Linear phase-versus-frequency response,
238
Linear transmitter, 469, 470
Line build-out (LBO) network(s), 339, 378,
381
Line circuit, 1/1AESS switch, 419
Line fill, 642
Line finder, 164, 401
Line group, 629
Line-haul costs
analog carrier systems, 336
DSBAM transmission, 213
Line-insulation testing, 598
Line link frame, 406, 407
Line link network (LLN), 417
Line link pulsing, 407
Line number, see Station number
Line of business, definition of, 712
Line-of-sight propagation path
definition of, 207n
microwave radio, 207
satellite communications, 209
Line printers, data communications, 46
Line repeater station (LRS), digital carrier
transmission, 384, 385
Line repeater station (LRS), digital carrier
transmission, 384
Link, 169, 397
circuit routing, 138
marker control systems, 260
in network, 81
satellites, 234, 358, 359, 361, 362
Link network (switching network), TSPS,
442
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List number, J-specification, 614
Litigation
Antitrust (1949), 689, 694
Antitrust (1974), 689, 703
Consent Decree (1956), 689, 694-95, 702,
703
Kingsbury Commitment, 689, 691
see also Justice, Department of, U.S.;
Modification of Final Judgment
Live load, 564
LMX group bank, 365
LMX supergroup bank, 366
Load
balancing, 163-65, 594
basic data, 175
estimate, 182
load-service curves, graph, 165
local automatic message accounting, 448
lost, 159
nonrandom load, 168-69
projection, 174
sharing, stored-program control, 263
see also Offered load
Load Balance Index, 164
Load Balance System (LBS), 624, 625, 628,
629
Load coil, voice-frequency transmission,
333, 338 )
Loading, voice-frequency plant, 333, 334,
338
Local access and transport area (LATA), 31,
33,35
Local automatic message accounting
(LAMA), 399, 447, 448-51
diagram, 450
LAMA-A, 448, 453, 454, 455, 456
diagram, 449
LAMA-C, 455, 458
Local calling, 56 .
Local facilities network, 122-25
planning, configuration, 134-45
Local Message Metering System (LMMS),
2900B, 447-48
Local (exchange area) network, 103, 104-7
CCIS, 294
class 5 offices, 108
minimum high-usage trunk group size,
172
time-division multiplexing, 220
topology, diagram, 105
typical configuration, diagram, 106
Local office(s)
busy season busy hour, 152
DMS-10 switching system in, 430
5ESS switch in, 434
Local service
billing, 31, 56, 445, 698
switching systems, 244
Local switching office, see End office
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Local Switching Replacement Planning
(LSRP) System, 144
Local switching system(s), 85, 87, 104, 110,
122, 397, 398-99
basic service, 39
call data accumulator, 454
digital switching technology in, 133
evolution of, 461, 734-35
interoffice facilities network, 125, 128
loops, 328
number identification, 451
number of systems (1983), 461-62
table, 461
1A processor, 414
see also Central office; Crossbar switching
system(s), Panel switching
system(s); Step-by-step
switching system(s)
Local tandem office, 397
interoffice facilities network, 128
switching congestion, 180
Local tandem switching system, 87
Local telephone companies, see Telephone
company(ies)
Logic circuit, 242, 733
Lo-hi N-carrier repeater, 343, 344
Long-distance calling, 11
delay, 234
echo suppressor, 229
market, 710
Long-distance network, see Long Lines
Department (AT&T)
Long-distance telephone service, rate
setting, 699
Long-haul analog microwave radio
system(s), 352-56
characteristics, tables, 353, 355
Long-haul interoffice analog carrier
transmission, 213, 347-62
noise objectives, 232
graph, 232
Long-haul interoffice plant, 331-32
Bell System investment, 332
economy of scale, graph, 332
Long-haul intertoll trunk, 428
Long-haul transmission facilities, 130-32,
133, 203
Long-haul trunks, 109
Long Lines Department (AT&T), 5, 8, 10, 11,
32,571
Automated Calling Card Service, 655
corporate functions, predivestiture, 6
Economic Impact Study System, 718
facilities, 130
Network Operations Center, 6, 627
order negotiation, 574
regions (1982), map, 7
trunk group size, optimal high-usage, 173
Long Range Switching Studies, 144
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Long Route Analysis Program, 144
Long-route design, VF loop transmission,
338
Loop(s), 86, 87, 89, 90, 93, 271, 272, 393,
465
carrier application, 86, 272, 274, 329
crosstalk objectives, table, 234
equalization, 466
impairments, 234
impedances, 226
linear distortion, 238
local facilities network, 104, 122, 124
loss objectives, 225
maintenance, 598-99
noise objectives, 232
off-hook, condition, 211
paired cable, 124, 202
plant, 123, 327-29, 393-94, 543
cable size, 288, 329
loop length, 288, 328
remote switching system, 87
signaling range extension, 288
station equipment compatibility, 487
time-division switching, 254
transmission systems, 327, 328, 329
analog carrier, 340-41
digital carrier, 370-73
voice-frequency, 337-39
2-wire transmission, 199
voice-frequency system design methods,
338
table, 338
see also Line(s); Signaling, customer-line;
Signaling, interoffice trunk
Loop Assignment Center (LAC), 616, 618,
619n, 621
Loopback, for testing, 308, 315
Loop Maintenance Operations System
(LMOS), 655
Loop-reverse-battery signaling, see Per-
trunk signaling
Loop signaling, 271, 272, 273, 275, 284, 287,
288
diagram, 274
Loop-start signaling, 273, 275, 284, 307
network interface, 314
Loop transmission systems (subscriber loop
systems), 86, 543
Loss (insertion loss), 97, 329
analog carrier systems, 336
calculation, diagram, 224n
design methods and, 338
digital data signals, 236
electronic telephone, 470
4-wire analog carrier interface, 296, 297
L-carrier systems, 350
long-haul microwave radio systems, 352
Long Range Switching Studies, 144
Long Route Analysis Program, 144



loop length and, 329
metro area circuits, 330, 339
performance objectives, 225
customer opinion models, 272-73
echo, control of, table, 229
grade-of-service ratings, 674-75
received volume, table, 226
voice-frequency transmission, 333
satellite communications systems, 358,
359
speakerphone, 470
TOUCH-TONE signaling, 276
in transmission path, 227, 329
voice-frequency transmission, 340
Loudness loss, 230, 231
graph, 231
Loudspeaker, speakerphone, 48, 470
Low-capacitance (LOCAP) cable, 381
Low-cost telephone service, 698
Low-pass filter
analog carrier transmission, 341, 342
pulse-amplitude modulation, 215
L/T connector, 428, 429
LT-1 connector, 365-66

Macro measurements of service and
performance, 676
Magnetic core devices, 236
Magnetic tape(s)
automatic message accounting, 451, 453
4ESS switch, 427
Main radio repeater station (main station),
356
Main station, 114, 115, 125, 312
Maintainability objective, Digital Data
System, 237 ;
Maintenance, 572
customer-service, 79-80, 576, 579-82
diagram, 580
data sets, 479
digital carrier transmission, 378, 380,
382
Digital Data System, 533
digital multiplexers, 392
electronic coin public telephone, 472
ESS switches, 420, 422, 427-28, 632-34,
637
network, 597-602
carrier system, 600-601
diagram, 598
loop, 598-99
Network Service Center, 597-98
special-services circuit, 601
switching system, 599
trunk, 599-600
new network services, 655
new products, 714
No. 1 PSS packet switch, 537
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operator services, equipment and
facilities, 593
TSPS, 442
PICS, 611, 613
public telephone service, 77, 583-84
station equipment, 488
Switching Control Center, 635, 637
Maintenance span, digital carrier
transmission, 377, 382
Maintenance terminal, 420, 442
Mann-Elkins Act, 688, 689, 691
Manually-operated switch, 244
Manual private branch exchange (manual
PBX), 493
diagram, 494
Manuals, technical, 28
Manufacturing divisions (Western Electric),
predivestiture, table, 15
Manufacturing information, preparation of,
Bell Laboratories Specific
Development and Design, 23
Marine radiotelephone services, 74-75
Marker(s), 260-61, 403, 404, 405, 406, 407,
408, 409
Market
application of new technology, 729-30
introduction of products and services
into, 708
Marketing, 574, 709-13
concepts, 709-11
definition of, 709
in mature product management, 708
in product development, 707
Marketing mix, 709, 711
definition, 710
Marketing organizations, 574, 575, 712-13
Market management organization, 712
Market penetration, 710
Market research organization, 713
Market segmentation, 711
definition of, 709-10
Market trial, PICTUREPHONE meeting
service, 527
Mass Announcement System (MAS), 513-16
configuration, diagram, 514
event flow, diagram, 516
nodes and islands, map, 517
Master control center (MCC), 632, 633, 635,
636
picture, 633
Mastergroup, frequency-division multiplex,
362, 363, 364, 366, 367, 368
translator, 356, 366-68
Material and Account Management
Division (Western Electric),
corporate functions,
predivestiture, 16
Material management centers (Western
Electric), 16, 17
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Materials manager, 611, 612
McDonnell Douglas Automation, 604
Measured call, 445, 446, 447
Measured component, 681-83
Measured-rate billing (measured service),
56-57
Measurement
in service evaluation, 676-84
administration of measurement results,
679-80
future trends, 683-84
plan(s), 658, 677, 679, 680-83
see also Traffic measurements
Mechanization, telephone company
operations, 603, 616
table, 604
see also Computerization
Mechanized Engineering and Layout for
Distributing Frames (MELD), 558
Mechanized network planning, 143-45
planning tools, table, 144
Media promotion service, 65
Media Stimulated Calling (MSC), 9, 65
Medium-scale integration, data sets, 479
““Meet me” conferencing, 69
Memory, 542
Automatic Intercept System, 444
call store, 641
DMS-10 switching system, 431, 433
electronic switching systems, 411, 415,
416, 419, 421, 422, 426, 427, 428,
429, 431
evolution, 730, 731-33
graphics terminal, 485
No. 1 AMARC, 453
No. 1 PSS Packet Switch, 537
No. 10A Remote Switching System, 423
repertory dialer, 470
signaling, 286
stored-program control, 262
Transaction telephone, 476
TSPS, 441, 442
Mercury, Project, 19
Message circuit noise, 230-32
definition of, 230
graphs, 231, 232
objectives, table, 233
Message-rate service, 578
Message register, 447
Messages, as traffic, 81
Message service, short-haul radio systems,
345
Message storage, 47
Message switch, 5ESS switch, 435, 436
Message trunk, 607
Message-waiting light, key telephone
system, 490
Metallic facility signaling systems, 286-89
Metallic facility terminal (MFT), 428, 429

Index

diagram, 341
voice-frequency transmission, 340
Metallic loop signaling, 272
Metals, recycling, 20
Metro (metropolitan) interoffice plant, 329-
30
Bell System investment, 332
voice-frequency transmission, 339
Metroliner trains, telephone service, 75
Metropolitan areas, see Urban areas
Metropolitan Area Transmission Facility
Analysis Program (MATFAP), 144,
641-42
Metropolitan interoffice analog carrier
transmission, 341, 343
Metropolitan interoffice digital carrier
transmission, 373-79
see also Coaxial cable; Lightwave digital
system(s); Paired cable
Metropolitan interoffice voice-frequency
transmission, 339-40
Metropolitan junction office, 132
MGT-B mastergroup translator, 356, 366-68
diagram, 368
Michigan Bell, 12, 36
Microcomputer, 21, 669
WE 4000, 472
Microelectronics, 22, 730, 733
Bell Laboratories contributions to, table, 21
Micro measurements of service and
performance, 676, 677, 678, 681
Microprocessor, 21
data sets, 479
data terminals, 483, 484
long-haul microwave radio system, 356
No. 1 PSS packet switch, 537
No. 10A Remote Switching System, 423
stored-program control, 264
telephone sets, 470, 489
WE 8000, 305, 423, 479
Microwave radio, terrestrial, 6, 133, 201,
207-9, 345-47, 352-56
as high-frequency line, 200-201
station, picture, 208
see also Satellite(s); Waveguide(s)
Microwave station, remote, power systems,
543, 547
Microwave systems, private,
interconnections, 311, 693
Military services, automatic voice network,
91, 399
Military systems
Bell Laboratories, 24-25, 26
Western Electric, 19
Military Systems Division (Bell
Laboratories), 25
Minicomputer maintenance center, 623
Minimum-cost routing, 138, 642
Miscellaneous common carrier, 306
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M] mobile telephone system, 519, 520, 521,
523
MK mobile telephone system, 519, 520, 521,
523
M-lead, see Per-trunk signaling
MMGT-C multimastergroup translator, 356,
368-69
MMX mastergroup multiplex, 36667
diagram, 367
Mobile telecommunications switching office
(MTSO), 522, 523, 524
Mobile telephone service(s), 26, 40, 73-75,
516-25
land, 74, 518-24
paging, 524-25
see also Advanced Mobile Phone Service;
Paging
Modal dispersion, optical fibers, 206
Model
alternate-route networks, 169-72
area and company, in Bell System
operations plan, 652-53
customer opinion models, 671-73
data traffic, 186-88
economic CCS cost, 173-74
economic impact of a project, 718-26
network planning, 141-45
performance models, 670-71
traffic theory, 148, 155, 156, 158, 161, 168
Modem, 290n, 477, 479
Advanced Mobile Phone Service, 524
CCIS, 272
electronic cash register, 480
frequency-division multiplex, 363
interfaces, diagram, 320
Modification of Final Judgment (MF]), 4, 34,
646, 666, 687, 695, 703
Bell System marketing structure, effect
on, 712
provisions
major, table, 30
summary, 29-32
Modular distributing frame, 553-55, 558
picture, 555
Modular engineering, 172-73
Modular jack, 616, 619
Modular telephone set(s), 43, 488, 576, 582
Modulation, 197, 210-18, 219, 296, 476
definition of, 210, 478
differential phase-shift keying, 218
double-sideband amplitude, 211-14, 218
analog carrier, 341
frequency, 194, 211
long-haul microwave radio, 353, 355
mobile telephone, 519, 521
satellite communications, 359
frequency-shift keying, 197, 218
pulse-amplitude, 214-16, 251, 253
DIMENSION PBX, 500, 502
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pulse-code, 211, 214-17, 220, 251, 253,
425,428
digital carrier system, 337, 370
DSX-1 interface, 299
PBX, 502
PCM-TDM hierarchy, 222-23, 386
signaling bits, 291
quadrature amplitude, 218, 383, 478
single-sideband amplitude, 211, 213-14
analog carrier, 347, 362, 364
long-haul microwave radio, 356
undersea coaxial cable, 350
vestigial sideband, 478
M1C multiplexer, 300, 377, 386, 391, 392
M12 multiplexer, 300, 386, 392
M13 multiplexer, 300, 386, 392-93
Monopoly(ies), 688, 691, 692, 700, 701, 703
Motion compensation, 528-29
Mountain States Telephone and Telegraph
Company (Mountain Bell), 11, 12,
36

M34 multiplexer, 392, 393
Muldem, 391, 392, 393
Multibutton electronic telephone (MET), see
Electronic telephone
Multichannel analog carrier system, 340-41
diagram, 342
Multichannel carrier system, 201
Multifrequency (MF) signaling, 286, 287,
289, 290, 426
Multihour engineering, 173
Multimastergroup, frequency-division
multiplex, 356, 362, 367, 369
translator, 356, 368-69
Multimode optical fiber, 206-7
Multipair cable, 847, 86
analog carrier systems, 343
carrier systems, 337
metropolitan area, 339
voice-frequency transmission, 333
see also Paired cable
Multiparty service, 57, 274
charge calls, 451
digital carrier system, 372
ringing, 57, 274
Multipath interference (fading), 209, 358,
519, 524
Multiplex/demultiplex terminal, 200
Multiplexers, 222
digital, 370, 371, 392-93
Multiplexing, 46, 136, 139-40, 199, 200, 211,
218-23, 254, 255, 291, 296, 335, 642
analog signal, 299
channel group, 173
cost tradeoff, diagram, 219
definition of, 218
digital carrier system, 370, 373, 379
Digital Data System, 531, 533
digital data transmission, 529
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Multiplexing (contd)
electronic switching systems, 413, 426,
429, 431
equipment, digital carrier, 386-93
frequency-division, 219-20, 272
analog carrier system terminals, 362-69
crosstalk, 233
hierarchy, 221
diagram, 363
incidental modulation, 240
long-haul microwave radio systems, 353
satellite communications systems, 359
synchronization plan, 221-22
signaling, 283
SSBAM transmission, 213
time-division, 219-20, 251, 253, 272, 373
diagram, 220
digital multiplex equipment, 386-93
DSX-1 interface, 299
hierarchy, 221, 269-70, 386-87
PCM-TDM diagram, 386
synchronization, 222-23, 375
visual systems, 529
Multiplex (MUX) loop, 431, 432, 433
Multiplex synchronization, 221-23
Multiplex terminal, 200, 239, 362-69
Multipoint networks, 285
data, 91
voice, 90
Multiprocessing
functional, stored-program control, 264
independent, stored-program control, 263
Music transmission, private-line services,
66, 67
MX3 multiplexer, 300, 379, 386, 392, 393
MX3C lightwave terminating frame, 384

Narrowband channel, 198
data communications, 44
Narrowband (low-speed) data sets, 478
Nassau Recycle Corporation, 5, 20
National Aeronautics and Space
Administration (NASA), 19
private data network, 91
National CSS, 604
National number, 120
National Television Standards Committee
(NTSC), 526
television standards, table, 527
Nationwide paging, 525
Nationwide rate averaging, 697, 698-99
Nationwide telephone network, 305
NATO, see North Atlantic Treaty
Organization
Natural monopoly, 688, 692, 701, 703
Navy, US., 19
N-carrier analog carrier system, 330, 343-45,
423, 642

Neal-Wilkinson B tables, 167, 168, 169
Negative exponential distribution, 156, 157,
158, 160
Net income, 723, 726
Net present value (NPV), 723, 725
Network(s), 3, 4, 9, 81, 103
access, 11, 30, 31, 39, 666
administration operations, telephone
company, 592-96
capacity, 138-39, 586-87
characterization, 664, 665-~69
component compatibility, 487
data, 184-91
engineering, 576, 585, 586
facilities, 84-88, 122-34, 641-42
implementation, 585, 586-87
interconnection, 305-6, 693-94, 701-2
interfaces, 313-16, 666
inter-LATA, 31
intraexchange, 666
intrastate, 11
maintenance operations, telephone
company, 597-602
diagram, 598
management, 176-80, 595-96
controls, table, 181
measurement plans, 677, 680, 681-83
numbering plan, 114-22
operations centers, 647, 650-51
operations planning, 645-62
operations systems, 660661
performance objectives, 669-676
planning, configuration, 134-45
protection, 310, 311-13, 694, 702
provisioning operations, telephone
company, 585-92
restructuring, postdivestiture, 29-31, 666
SCCS, 632~38
services, 60-76
data, 70-73, 529-40
introduction of, 654-56, 705~7
signaling, 193, 265-66, 282
structures, 103-34
switching, 241
telecommunications, 81-99, 103-45
definition of, 81, 103
TNDS, 621-32
Total Network Operations Plan, 647-48,
651
traffic, 88-92, 103-14, 169-76
transmission and switching, 82
diagram, 83
see also Circuit-switching network(s);
Digital facilities network; Facilities
network; Interoffice facilities
network; Local network;
Operations center(s); Operations
system(s); Packet switching;
Private-line data network; Private-



line voice network; Private
switched network; Program
network; Public switched
telephone network; Toll network;
Traffic network(s)
Network Administration Center (NAC),
629, 630, 631
Network channel-terminating equipment
(NCTE), 307, 308, 309, 314, 315
inherent network protection, 313
Network characterization, 665-69
diagram, 667
mechanization of, 668-69
Network control point (NCP), 508, 510, 511,
512, 513
Network Data Collection Center (NDCC),
623, 627, 631
Network delay, data traffic, 188, 189-90
Network interface (NI), 306, 307, 309, 310
FCC registration program, 312
typical interfaces, 313-16
table, 314
Network management, 176-80, 243, 595-
96
controls, table, 181
signals, 269, 282
Network Management Center (NMC), 179,
595, 627
Network Operations Center (NOC), 595,
606, 627
Network Operations Center System
(NOCS), 595, 627
Network Operations Report Generator
(NORGEN), 627
Network Operations Trouble Information
System (NOTIS), 597n
Network organization(s), corporate
functions, predivestiture
AT&T, 8, 9-10
telephone company(ies), 14
Network planning, 27-28
Bell Laboratories, 22-23, 25, 26
central services organization, 37
configuration planning, 134-45
components, diagram, 135
telephone companyf(ies), 585
Network Planning, Subcommittee on
(USITA), 27-28
Network Planning and Design
organizations (AT&T), corporate
functions, predivestiture, 8, 9-10
Network protection, 309, 310-13
see also Network channel-terminating
equipment
Network-related operations, 573, 585-602
Network Service Center (NSC), 597-98
Network Service Center System (NSCS),
597n
Network services, 60-76
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Network Services organization (AT&T),
corporate functions,
predivestiture, 8, 10

Network Switching Performance
Measurement Plan (NSPMP), 680,
681-83

table, 682

Network Systems and Product Planning
Division (Western Electric),
corporate functions,
predivestiture, 16

Nevada Bell, 12, 36

New England Telephone, 12, 36

New Equipment-Building Systems (NEBS)
standards, 551, 564-65, 567

equipment buildings, pictures, 566

New Jersey Bell, 12, 36

New York Telephone, 12, 36, 669

Nickel-cadmium cell, 359, 543

Nike-Ajax missile defense system, 19

Nike-Hercules missile defense system, 19

911 Emergency Service, 56, 60

Basic 911 (B911), 60

Enhanced 911 (E911), 60
diagram, 61

public telephone access, 77

Nippon Electric, 498

Nobel Prizes, Bell Laboratories, 20, 21, 22

Node(s), 169

circuit routing, 138
Mass Announcement System, 516
map, 517
in network, 81, 84, 86, 88
principal city concept, 120
stored-program control network, 508, 509,
510
test, ASPEN system, 668, 669
Noise, 97, 216, 236, 276, 487
analog carrier transmission, 336, 345
digital carrier transmission, 337, 375, 376,
388
digital data signals, 237
E&M lead interface, 280
impulse noise, 223, 237-38, 239, 375, 376
inductive interference, 2357
land mobile telephone systems, 519
message circuit noise, 225, 230-32, 237
grade of service, graph, 231
objectives
graph, 232
table, 233
performance objectives, 235n, 672, 673,
674, 675, 676
quantization noise, 216, 337, 388
satellite communications systems, 359,
360, 361
single-frequency signaling, 289
thermal noise, 21, 230, 360
Noise meter, 230
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Nonconformance, in quality assurance, 755~

56
Nondial trunk, 284, 285
N1 carrier, 341
Nonlinear distortion, see Distortion
Nonrandom load, 168-69
Non-sent-paid call(s), 77, 78, 471
Nonswitched private networks
data, 91
voice, 90
North Atlantic Treaty Organization, 19
Northern Telecom, 414
Northwestern Bell, 12, 36
N+1 redundancy, 431 .
Number group, 405, 406, 407
Numbering plan, 103, 114-22
history and evolution, 117-19
international, 120-21
mobile telephone system, 520
national, postdivestiture, 31
terminology, 115-16
Numbering plan area (NPA), 408n
Automated Calling Card Service, 512
definition of, 116
splitting, 118n
No. 1 Crossbar System, see Crossbar
switching system(s)
No. 1 PSS packet switch, 535-38
architecture, diagram, 536
No. 1/1A Automatic Message Accounting
Recording Center, see Automatic
Message Accounting Recording
Center
No. 4A Electronic Translator System, see
Electronic Translator System(s)
No. 4/4A Crossbar System, see Crossbar
switching system(s)
No. 5 Crossbar Central Office Equipment
Reports (5XB COER), 625, 628, 629
No. 5 Crossbar System, see Crossbar
switching system(s)
No. 5 Electronic Translator System, see
Electronic Translator System(s)
No. 5A Remote Switching Module, see
Remote Switching Module
No. 10A Remote Switching System, see
Remote Switching System(s)
Number service(s), 443-45
Number-service operators, 62
NYNEX Corporation, 36
Nyquist interval, 215

Occupancy
definition of, 159
space-division switching network, 246
Off-axis energy, 209
Offered load, 149, 154, 159, 160, 166, 168
cluster busy-hour technique, 173
definition of, 148

management of, 177-79
graph, 176
measurement, 182~83
reporting process, 630
Off-hook, 85, 92, 97, 211, 259, 401
electronic coin public telephone, 472
electronic switching systems, 412, 419
mobile telephone service, 524
No. 10A Remote Switching System, 423
signaling, 265, 267, 268, 271, 272, 278,
289, 290, 291
E&M lead, 278
Office carrier module (OCM), 432, 433
Office channel unit (OCU), 531
Off-premises station (OPS), 307
Ohio Bell, 12, 36
OKI Electric, 498
1AESS switch, see Eleetronic switching
systemy(s)
1A-Radio Digital System (1A-RDS), 382,
533
1ESS Switch, see Electronic switching
system(s)
195 Broadway Corporation (AT&T), 5, 10
101ESS switch, see Electronic switching
system(s)
One-way trunk, 95, 277-78
On-hook, 85, 92, 99
electronic switching system, 412, 419
No. 10A Remote Switching System, 423
signaling, 265, 267, 268, 271, 272, 278,
280, 289, 291
E&M lead state, 278
On-line system(s)
PREMIS, 621
quality control, 742
TIRKS, 610
TNDS, 625
Open Systems Interconnection (OSI),

Reference Model for, see Reference

Model for Open Systems
Interconnection
Open-wire line(s), 128, 201
Operations, telephone company, 571-602
customer-related, 573-85
administration, 577-79
directory service, 584-85
maintenance, 579-82
provisioning, 573-77
public telephone service, 582-84
network-related, 585-602
administration, 592-96
maintenance, 597-602
provisioning, 585-92
Operations center(s), 572, 573, 607, 648,
650-51, 652, 656, 657, 658, 659,
660
billing, 577-78
definition of, 647
packet-switching systems, 538



see also Network Administration Center;
Network Data Collection Center;
Network Management Center;
Network Operations Center;
Network Service Center
Operations planning, 23, 26, 573, 645~
62

Operations plans
elements, 648-54
model areas and companies, 652-54
operations centers, 650-51
operations processes, 652, 653
operations systems, 651-52
initial efforts, 646-47
operations systems, impact on
development of, 659-60
operations systems network, 646, 660-61
telephone company(ies), impact on, 654~
59

improving operations, 654
operating new network services, 654-

operations planning in telephone
companies, 656-59
Operations process, 649, 650, 652, 654, 656
definition of, 648
Operations system(s), 26, 243, 572, 573, 584,

603-43, 645, 646, 647, 648, 650,
651-52, 654, 655, 656, 657, 658,
677n,707,715

coin collecting and counting, 583

development of, 23, 642-43, 659-60

engineering, 639-42

equipment administration, 622~32

equipment maintenance, 269, 538, 632-38

order-processing, 616~21

planning, 641-42

recordkeeping, 605-15

support, 642-43 :

see also Automated Trouble Reporting
System; Bell Administrative
Network Communications System;
Centralized Automatic Reporting
on Trunks; Centralized Message
Data System; Centralized Results
System; Central Office Equipment
Engineering System; Computer
System for Mainframe Operations;
Engineering and Administrative
Data Acquisition System;
Engineering and Administrative
Data Acquisition System /Network
Management; Facilities
Assignment and Control System;
Local Switching Replacement
Planning System; Long Range
Switching Studies; Long Route
Analysis Program; Loop
Maintenance Operations System;
Metropolitan Area Transmission
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Facility Analysis Program;
Network Operations Trouble
Information System; Network
Service Center System; Outstate
Facility Network Planning System;
Plug-In Inventory Control System;
Premises Information System;
Switched Access Remote Test
System; Switched Maintenance
Access System; Switching Control
Center System; T-Carrier
Administration System;
Telecommunications Alarm
Surveillance and Control System;
Total Network Data System; Trunk
Servicing System; Trunks
Integrated Records Keeping
System

Operations Systems and Network Planning

area (Bell Laboratories), 24, 25
Operations systems network, 265, 646, 654
diagram, 661
interfaces, 320
planning, 660-61
Operator
force engineering, 161-62
functions, 111-13
see also Operator service(s)
Operator number identification (ONTI)
Automatic Intercept System, 444
CAMA-ONI, 62, 111, 112, 451
Operator service(s), 10, 88, 243, 452
administration, 593
Automatic Intercept System, 111, 112,
443-45

dialing, 117

directory assistance, 62, 111, 584

forcing, 161-62

provisioning, 589-90

PSTN, 62, 111-13

public telephones, 77

stored-program control network, 508, 509,
511

toll services, 438, 443

TSPS, 77, 111-12, 440-43, 508-9, 511-12,
513

Operator systems, 438-45
number services, 443-45
toll service, 438-43
see also Automatic Intercept System;

Traffic Service Position System

Optical fiber(s), 6, 132, 205-7
diagram, 206
BESS switch, 434

Optimum cost standard, 750

Orbit, satellite communications systems,

209, 356, 357, 359
diagram, 357
satellite eclipse, 359-60
sun transit outage, 359, 360
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Order completion, 576-77
Order generation, 575-76
Order negotiation, 574-75
Order processing, 605-21
PICS, 611-15
PREMIS, 616-21
TIRKS, 605-11
Order turret, 504
Ordinary service(s), definition of, 40
Organization of the Bell System, see Bell
System
Originating register, 94, 95, 406, 407
see also Register
Other common carrier (OCC), 40
interconnection, 305-6, 308-11
diagram, 309
interface (demarcation point), 306-7,
311
Outage
data circuits, 237
FTC3 digital lightwave system, 384
sun transit, satellite communications
systems, 359, 360
Outgoing calls, business customer services
for, 52, 53, 54, 55
Out-of-band signaling, 286, 290-91
Outpulsing, 96, 97, 408, 419
Outpulsing register, 94, 95, 96, 97
see also Register
Outside plant, 23n, 26, 272n, 328
dedicated plant assignment card, 621
energy storage, 543
human factors in design of, 741
Outstate Facility Network Planning System
(OENPS), 144, 642
Outstate (rural) interoffice analog carrier
transmission, 343-47
Qutstate interoffice digital carrier
transmission, 379-81
Outstate interoffice plant, 330-31
Bell System investment, 332
distribution of system length, graph, 331
Outstate interoffice voice-frequency
transmission, 340
OUTWATS, see Wide Area
Telecommunications Services
Overflow, 168, 171, 172, 173, 174, 176, 182,
623
Overload, 155, 164
control of, 163, 596
network congestion, graph, 178
network interface, 316
reattempt effect, 168
transmission impairment, 236
voice-frequency transmission, 339

Pacific Bell, 5n, 12, 36, 655
Pacific Northwest Bell, 12, 36
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Pacific Telesis Group, 36
Packet, 71, 185, 187, 188, 293, 535
Packet switch, 535
No. 1 PSS, 72, 530, 535-38
diagram, 536
Packet switching, 21, 188, 293
Basic Packet-Switching Service, 71-72,
535
networks, 72, 185, 187-88, 457, 530, 535,
666
data performance concerns, 188-90
interfaces, 320
traffic engineering concepts, 190-91
systems, 187-88, 530, 535-38
Paging
BELLBOY radio paging system, 74, 524-25
diagram, 525
HORIZON communications system, 492
Paired cable, 84, 124, 201-3
digital carrier systems, 374~77
digital facilities network, 132
interoffice facilities network, 128
picture, 202
voice-frequency transmission, 330
see also Multipair cable
Pair gain, analog carrier transmission, 340
Pair-gain system(s), 370
digital facilities network, 134
local facilities network, 124
Panel switch, 244
Panel switching system(s), 399, 400, 735n
billing, 447
Paper tape, automatic message accounting,
448, 449, 450, 451, 452, 453, 454
Parallel transmission, 477-78
data sets, 478, 480
Partial-dial abandon, 161
Patents
A. G. Bell’s, 687, 689, 700
Bell Laboratories, 20
royalties and licensing, 695
Patron, 308
Peakedness, 168, 169, 172, 182
Peak load, 151, 153
Peak-to-average ratio (P/AR) measurement,
239
Peg count, 182, 623
Peg count and overflow (PCO), 182
Pending-order file, 575-76
Penzias, Arno, 22
Percent break, 275
Per-channel signaling, 291
Performance indicator(s), 679
1/1AESS NSPMP, 681-83
Performance measurement(s), 665, 668, 676-
78
Performance model(s), 670-71
Performance objective(s), 665, 669-76, 684
Performance planner, 666-67
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Peripheral bus computer (PBC), 408, 627n
Peripheral unit controller, 305
Per-line signaling, see Per-trunk signaling
Permanent magnet twistor, 415
Permanent virtual circuit capability, 72
Personal identification number (PIN), 476,
512
Personnel and Public Relations area (Bell
Laboratories), 24, 25, 26
Per-trunk signaling, 271, 277-80, 282, 294
E&M lead, 271, 273, 277, 278-80, 281, 282,
283, 284, 287, 289, 290
loop-reverse-battery, 273, 277-78, 280,
283, 288, 289, 290
Phase hits, 240
see also Incidental modulation
Phase-shift keying (PSK), data sets, 478, 481
PhoneCenter Store(s), 616
see also Bell PhoneCenters
Photonics, Bell Laboratories contributions
to, 21, 22
PICTUREPHONE meeting service, 75-76,
527-28
human factors in design of, 740
picture, 76
PICTUREPHONE visual telephone service,
75, 526-27
television standards, table, 527
Pilot tone
analog carrier system, 600n
A-type channel bank, 365
coaxial carrier system, 350
long-haul microwave radio system, 356
Planning ,
Bell System operations, 645-66
circuit provisioning, 607, 609-10
network characterization studies, use of,
665-69
network configuration, 134-45
mechanized tools, 143-45
performance, 665-69
telephone company function, 585-86,
638-42
Planning tools, design of, mechanization in,
143-44 '
Plant, 26, 619
definition of, 23n
transmission systems, 327-32
see also Outside plant
Plug-In Administrator (PIA), 612, 614
Plug-In Inventory Control System (PICS),
605, 611, 643,714
Plug-In Inventory Control System with
Detailed Continuing Property
Records (PICS/DCPR), 611, 612-15
benefits, 615
implementation, 612-15
interfaces, 615
subsystems, 613-15

Plug-in unit, 340, 343, 375, 548, 601
PICS/DCPR, 611-15
Point-to-point circuit, 138, 140
Point-to-point forecasting method, 588
Point-to-point network, 90
Poisson Blocking Formula, 166, 168
Poisson distribution, 155, 156, 157
data traffic, 186
Poisson process, 156, 186
POLARIS, data base management system,
669
Polarity guard, 469
Polar signal, 374, 377
Police emergency service, see 911
Emergency Service
Position engineering, 589
Postdialing delay, 270, 280, 672, 676
Post Office Department, U.S., 692
Postpay coin service, 473
Posttax cash flow, 719, 720-21
Power control circuits, 66
Power failure, 542, 546, 547, 548, 549
Power hum, induced, 230, 240
see also Inductive interference
Power-line hum, 223
Power system(s), 541-49
customer-premises equipment, 549
dc-to-ac inverter, 548-49
dc-to-dc converters, 548
diagram, 545
energy sources, 543
energy storage, 543-44
operation, 544-47
power plant
output voltage, table, 547
picture, 546
rectifiers, 547-48
Preferential assignment, 556, 558-59
picture, 558
Prefix, address, 115, 117
definition of, 116
international numbering, 121
Premises Information System (PREMIS),
605, 616-21
applications, 617-20, 655
characteristics, 621
data bases, diagram, 618
picture, 618
PREMIS/LAC, 616, 621
Premium telephone sets, 41
Prepay coin service, 472-73
Preplanning, 596
Present-status inventory, in operations
planning, 657
Present worth, 140, 591, 640, 721, 722
Pretax funds, 719-20
Pretrip, 313
Preventive maintenance, 579, 597
Primary center, 108, 109
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Primary frequency supplies, 222
Primitives, switching, 64, 510
PRINCESS telephone, 41, 582, 713, 714
picture, 466
Principal city concept, 120
Printed circuit, DMS-10 switching system,
431
Printer
data terminals, 482, 483, 484
graphics terminal, 485
Privacy
DATAPHONE Select-a-station service, 538
telephone answering systems, 505, 506
Private branch exchange (PBX), 27, 40, 54,
55, 58, 87, 161, 307, 407, 489, 701-2
automatic call distributor, 503, 504
crossbar, 494-98
diagram, 496
756 PBX, 496
757 PBX, 496
770 PBX, 496
dial, 493-494
dialing procedure, 117
digital, diagram, 502
digital carrier transmission, 373
DIMENSION PBX, 497, 499-503
diagram, 500
features, 501
electronic, wired-logic, 498-99
800 PBX, 498
800A PBX, diagram, 498
801 PBX, 498
805 PBX, 498
812 PBX, 498
fields of use, graph, 497
manual, 493
diagram, 494
power system, 549
private network services, 67-68, 69, 70
private switched networks, 113
special-services signaling, 284
step-by-step dial
diagram, 495
701-type, 494, 611
740-type, 494
supervision, 85
vintage PBX, 493-99
Private branch exchange (PBX) tie trunk, 90
Private branch exchange (PBX) trunk, 88
Private line(s), 44, 45
data sets, 477
data terminal, 483
data transmission, 530
Private-line circuit, 89-90
Private-line data network, 91
Private-line data service, signaling, 285
Private-line service(s), 40, 66, 285
data communications, 44-45
DATAPHONE Select-a-station service,
538-40

digital carrier transmission, 373
FCC Part 68 Rules and Regulations, 312
inherent network protection, 313
marketing, 710
other common carriers, 306
signaling, 265, 285
table, 67
see also Data network services
Private-line voice network, 89-91, 92
Private microwave systems, 693
Private network service(s), 40, 61, 66-70
Private switched network, 90
data transmission, 530
structure, 113-14
Prizes and awards, Bell Laboratories, 20, 21
table, 22
Process cooling, 563
Processor
Automatic Intercept System, 444
electronic switching systems, 410-11
DMS-10 switching system, 431
1ESS switch, 415-16
2ESS switch, 414, 421
2BESS switch, 414, 421
3ESS switch, 422
4ESS switch, 426
5ESS switch, 434-36, 438
No. 1 PSS packet switch, 536
1A, 416, 426
stored-program control, 261, 262, 263,
264
stored-program control switching
systems, table, 459
TSPS, 439, 441, 442, 443
Product development, 710
see also Service evaluation
Product development organization, 713
Product evolution, see Service evolution
Product life cycle, 709, 710-11
diagram, 711
Product line, 712
Product management organization, 713
Product mix, 712
Product modulation, 212, 215
definition of, 212
Product Performance Survey (PPS), 759-60
diagram, 759
Product portfolio management, 712
Product positioning, 712
Program channel, 198
Program for Arrangement of Cables and
Equipment (PACE), 558
Program network, 92
Program signal, 194-95
Program store(s), 262, 415, 416, 421, 431
Program store bus, 415, 416
Progressive control, 398
control mechanisms, 258-59
space-division switching network, 246-48
step-by-step switching systems, 402
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Project, in product development, 713-16
classification, diagram, 715
economic evaluation
calculating economic measures, 718-26
diagram, 716
preparing input data, 717-18
presenting and interpreting results,
727-29
Propane-fueled thermoelectric generator,
543
Protection channel, 237
Protection switching, 240, 548
digital carrier transmission, 373, 378, 379,
380, 381, 391
JMX terminal, 369
long-haul microwave radio systems, 353,
355, 356
MMGT-C multimastergroup translator
terminal, 369
outstate networks, 330
Protective coupling device, 694, 702
Protector frame, 554
Protector unit
distributing frame, 551
picture, 552
Protocol, 272
data communications, 316-23
diagram, 318
definition of, 316
packet-switching system, 536, 537, 538
Provisioning, 571, 573
circuit, TIRKS, 605-9, 610
diagram, 606
customer service, 573-77
diagram, 574
equipment engineering, 576
installation, 576
order completion, 576-77
order generation, 575-76
order negotiation, 574-75
definition of, 571
network, 585-92
common systems, 590-92
diagram, 591
diagram, 586
operator-services, 589-90
switching equipment, 588-89
transmission facility, 588-89
trunk, 587-88
public telephone service, 582-84
Public Announcement Service (PAS), 9, 65,
513
Publications, 28, 667
Public Communications Services, 76-78
see also Public telephone(s); Service(s),
public
Public Relations area (Bell Laboratories), 24,
25, 26
Public safety answering point (PSAP), 60
diagram, 61

Public Services organization, corporate
functions, predivestiture
AT&T, 8,9
telephone company(ies), 14
Public switched data networks, interface,
308
Public switched telephone network (PSTN),
3, 87, 88-89, 198, 226, 241, 398,
606
air/ground service, 74
construction program, 622
data transmission, 184, 482, 530
data sets, 44, 477, 479, 480, 482
data terminals, 45, 483
data traffic, 190
equipment utilization, 89
GEMINI 100 electronic blackboard
system, 484
high-speed train telephone service, 75
linear-distortion objectives, 238-39
numbering plan, 115-22
performance model, 671
private networks, facilities shared with,
89-91, 113, 329-30
services, 61-66
service systems, 507-16
structure, 103-10
local network, 104-7
toll network, 107-10, 397
switching hierarchy
diagram, 108
offices, distribution, table, 109
telephone call, typical, 92-99
traffic, 89, 147, 151-52
transmission objectives, 224
see also Automated Calling Card Service;
Circuit-switched digital capability;
DIAL-IT network communications
services; Direct services dialing
capability; Final trunk group(s);
Foreign exchange service; High-
usage trunk(s); High-usage trunk
group(s); Interface(s), internal;
Mass Announcement System;
Operator service(s); Stored-
program control network; Wide
Area Telecommunications
Services; Wire center
Public telephone(s), 76-78, 243, 471-75
A-type, 471, 472
coin collecting and counting, 583, 646
coin-handling functions, 474-75
C-type, 471, 472, 474
digital carrier transmission, 372
D-type, 472
maintenance, 583-84
picture, 78
provisioning, 582-83
supervisory signaling, 275
system operations, 472-74
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Public telephone(s) (contd)
TSPS, 440, 443
operator functions, table, 440
see also Automated Calling Card Service;
Automated Coin Toll Service;
Charge-a-Call; Electronic
telephone
Public telephone service, see Service(s)
Public utilities commission (PUC), 692
tariff on new services, 708
Pulse-amplitude-modulated switching
network, 250-51
Pulse-amplitude modulation (PAM), see
Modulation
Pulse-code modulation (PCM), see
Modulation
Pulse correction, 290
Pulse dispersion, digital data signals, 238
diagram, 238
Pulse distributor
1/1AESS switch, 416, 418, 419
TSPS, 442
Pulse rate, 197, 199
see also Bit rate
Pulse stuffing, 222
Purchased Products Engineering (Western
Electric), corporate functions,
predivestiture, 17, 19
Purchased Products Inspection (Western
Electric), corporate functions,
predivestiture, 17, 19
Purchasing and Transportation Division
(Western Electric), corporate
functions, predivestiture, 16, 19
Pushbutton keypad, 85, 117, 275, 468, 470,
736
dialing frequency groups, diagram, 276
see also TOUCH-TONE dialing

Quadrature-amplitude modulation (QAM),
see Modulation
Quadrature distortion, 213
Quality assurance, 26, 742-60
AT&T, 743
auditing, 745-56
definition of, 742
evolution of products and services, role
in, 742-45
monitoring, 756-60
telephone companyf(ies), 743, 749, 755,
756, 757,758, 759, 760
Western Electric, 14, 25, 742, 743, 745,
757,758
Quality assurance audit, 743, 744, 745-56
defects, table, 748
nonconformance, 755-56
structure, 745-55

Index

Quality Assurance Center (Bell
Laboratories), 25, 743, 745, 747,
749, 755, 757, 758, 759
Quality assurance monitoring, 743, 744,
756-60
engineering complaints, 758-59
field performance tracking, 759-60
field representatives, 757-58
surveillance, 756-57
surveys, 757
Quality assurance system, 742, 743
diagram, 744
Quality control, 742, 755, 757
definition of, 742
Quality Measurement Plan (QMP), 752
Quality standard(s), 749
Quality Surveillance System (QSS), 743, 745
Quantization noise, 216, 337, 388
Quantizing, pulse-code modulation, 215
Queuing theory, see Traffic theory

Radio
digital radio systems, 382-83
high-frequency, 28
long-haul microwave radio systems, 352-
56
mobile telephone systems, 516-25
modulation, 211
paging systems, 524-25
satellite communications systems, 209-10,
356-62
short-haul microwave radio systems, 345-
47
terrestrial microwave radio, 207-9
waveguide, 204-5
Radio broadcasting, 92, 194-95
Radio-frequency (RF) channel
long-haul microwave radio systems, 352,
353, 355, 356
short-haul microwave radio systems, 345,
346, 347
Radio-frequency interference, 223
Rain attenuation, 354
satellite communications systems, 210,
360
terrestrial microwave radio, 209, 383
Random-access memory (RAM), 731, 732
Random traffic, 156
Range extender, loop plant, 289, 338
public telephone systems, 475
Range extension, loop plant, 338
Rate-and-route operators, 62, 111, 112-13
Rate base, 699
Rate setting, 697-99
RCA Global Communications, 40
Read-only memory (ROM), 422
Ready signal, 96
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Real-estate management services, 10
Reattempts, 167-68
Received-tone detector, 289
Received volume, transmission objectives,
224-25
table, 226
Receive-only (RO), data terminal, 483
Receiver
land mobile telephone systems, 519
lightwave systems, 378
long-haul microwave radio systems, 352,
353, 354, 356
paging systems, 524-25
satellite communications systems, 359
telephone set, 85, 97, 465, 466, 467, 468,
469, 470, 471
Recordkeeping, 605-21
PICS, 611-15
PREMIS, 616-21
TIRKS, 605-11
Rectifier, 545, 546, 547-48
customer-premises equipment, 549
Recycling of metals, 20
Redundancy
interoffice facilities network, 132
power system, 542, 548, 549
Reed matrix switch, 244, 248, 498
Reference file subsystem, PICS/DCPR, 613,
614-15
Reference Model for Open Systems
Interconnection (OSI), 316-19
diagrams, 317, 318, 320, 322
Reference signals, 221
Refraction, index of, definition, 206
Regenerator, digital carrier system, 375, 377,
378, 381, 382, 383, 384
see also Repeater(s)
Regional Bell operating companies
(RBOCs), 33, 34, 35, 37
resources, table, 36
territories, map, 36
Regional center, 108
Regional frequency supplies, 221
Regional Services Company, 35
Register, 117, 259, 260, 261, 262, 268, 406,
407, 410, 577, 641
TOUCH-TONE dialing, 736, 737
see also Incoming register; Originating
register; Outpulsing register;
Ringing register; Sender
Registration program, see Regulation
Regulation, 687-95
“Above-890” Ruling, 689, 693
Computer Inquiry I, 689, 702
Computer Inquiry II, 10, 32, 488n, 574n,
689, 702-3
Federal Communications Act, 689,
692
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interconnection
Carterfone Decision, 310, 311, 479, 689,
694,701
Hush-A-Phone Decision, 689, 694
Interstate Commerce Act, 688, 689
Interstate Commerce Commission, 688,
689 )
Mann-Elkins Act, 688, 689, 691
Part 68 Rules and Regulations, FCC, 312-
13, 487
public utilities commissions, 692, 708
registration program, FCC, 307, 311-12,
689, 694, 702
Specialized Common Carrier Decision,
689, 693
see also Federal Communications
Commission; Tariff(s)
Regulatory measures, in project evaluation,
719, 723-26
Relay(s), 261, 419, 549
Reliability, 597
performance objectives, 676
undersea coaxial cable systems, 351
signaling, 294
workmanship and, 747
Remote carrier module (RCM), 432, 433
Remote Data Entry System (RDES), 642
Remote digital switching system, 133
Remote equipment module (REM), 432, 433
Remote Memory Administration System
(RMAS), 643
Remote metering, telegraph channels, 91
Remote switching module (RSM), No. 5A
RSM, 130, 434, 437
Remote switching system (RSS), 87
No. 10A RSS, 130, 422-25
diagram, 424
Remote testing, 582
digital carrier transmission, 373, 375, 378
4ESS switch, 428
Remote test module (RTM), 668, 669
Remote trunk arrangement (RTA), TSPS,
443,473
Remreed switch, 418, 421, 422
Reorder tone (fast busy tone), 94
switching congestion, 177, 268
trunk congestion, 106, 109, 149, 166, 177
Repair, see Maintenance
Repeater(s)
analog carrier systems (amplification), 336
L-carrier, 348-50
diagram, 349
multichannel, 341
diagram, 341
N-carrier, 343
diagram, 344
undersea coaxial cable systems, 350-51
voice-frequency cable systems, 334, 339
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Repeater(s) (contd)
digital carrier systems (regeneration),
270n, 337
cable systems, 377, 381-82
FT3 lightwave system, 207, 378-79
radio systems, 383
SLC-40 carrier, 372
T-carrier systems, 372, 375, 376, 377,
378, 379-80
pulse-code modulation, 217
satellite communications systems, 210,
356, 358, 359
short-haul microwave radio systems, 345-
47
Repeatered line
analog carrier systems
L5/L5E coaxial carriers, 348-50
multichannel, 341
diagram, 342
N-carrier, 343-45
diagram, 344
digital carrier systems, 370, 371
T1 carrier, 376, 377
T1/0S, 378, 380
T4M coaxial cable system, 377
Repeater station, long-haul microwave
radio, 208, 352-56
alarm, 600
diagram, 354
power, 541, 547
Repertory dialer, 47-48, 470
Transaction telephone, 49, 476
Required earnings, 724
Rerouting, 181
Research and development, Bell
Laboratories, 25
Research and Development Planning area
(Bell Laboratories), 23, 24
Research and Systems Engineering (R&SE),
Bell Laboratories, 22-23
Research area (Bell Laboratories), 23, 24
Reserve energy storage, 542, 543-44, 545,
546
Residence Account Service Center (RASC),
653
Residence customer, service and
performance expectations, 677
Residence Customer Billing Inquiry
Process, 578, 652
functional diagram, 653
Residence installation questionnaire,
TELSAM, 680-81
Residence Marketing Sales and Service
organization (AT&T), corporate
functions, predivestiture, 8, 9
Residence organization(s), corporate
functions, predivestiture
AT&T, 8,9
telephone companyf(ies), 14

Residence products, manufacturing of,
table, 15
Residence service, 39, 40
Resistance design, VF loop transmission,
338
Resistor, 467
Retail sales, 43, 79
Retained earnings, 726
Revenue Accounting Office (RAO), 447, 448,
449, 450, 451, 453, 577-78
Revenue requirements, 723-25
Revenue requirement taxes, 724-25
Revenues, 719
Revised resistance design, VF loop
transmission, 339
Ring conductor, see Ring lead
Ringdown, nondial trunk, 285
Ringer, telephone, 465, 469, 488
Ringing detector, 469
Ringing key, 285
Ringing register, 97, 98
Ringing signal, 97, 267, 268, 274, 402, 412,
419, 425
see also Signaling
Ringing tone, see Audible ring
Ring (R) lead, 274n, 275, 278, 296n, 307, 315
see also Tip lead
Ring tripping, 274
Roosevelt, Theodore, 691
Ross, Ian M., 729
Rotary dial, 39, 41, 85, 117, 150, 328, 468
Call Forwarding, 121
compatibility requirements, 487
pulsing times, 160
Rotary switch(es), 244, 246
diagrams, 247
and equivalent coordinate switches,
diagrams, 250
Route, definition of, 330
see also Circuit(s); Span
Royalties, patent, 695
Rural (outstate) areas, 338
DMS-10 switching system, 414, 431
interoffice facilities network, 128-30
diagram, 129
Outstate Facility Network Planning
System, 642
outstate interoffice networks, 330-31
analog carrier transmission, 343-47
digital carrier transmission, 379-81
voice-frequency transmission, 340
table, 125
wire center parameters, 124-25

Safeguard antiballistic missile system, 19

Safety, station equipment design
considerations, 488

Sales force, 713



Sales support, and service provisioning,
574, 575
Sampling, in quality assurance, 745, 751
universal sampling curve, 753
Sampling gate, channel bank, 387
Sandia Corporation, 5, 20
SATCOM domestic satellites, 357
Satellite(s), 6, 28, 201, 209-10
communications systems, 133, 356-62
COMSTAR, 357, 360
delay, 234
guidance equipment, missile-borne, 19
High-Capacity Satellite Digital Service,
73

INTELSAT I (Early Bird), 358
Telstar 3, 357, 358, 360
Satellite eclipse, 359-60
SA undersea coaxial cable system, 350
SBS-1 domestic satellite, 357
SB undersea coaxial cable system, 350, 351
Scanner
Electronic Translator System, 455
1/1AESS switch, 418, 419
stored-program control, 262
TSPS, 441, 442
Schawlow, Arthur, 22
Science, Bell Laboratories contributions to,
table, 21
Scoring class, in quality assurance, 746
“S"” Data Analysis System, 669
SD undersea coaxial cable system, 351
Sectional center, 108
Security, 71, 583, 615, 638 )
Seizure, 94-98, 268, 272, 275, 282, 284, 289,
406, 412, 439
see also Off-hook
Selective dynamic overload controls
(SDOCQ), 181
Selector control unit (SCU), 540
Selector switch, in SXS system, 401, 402
Self-timing, T1 lines, 376
Semiconductor memory, 421, 731-33
Semipublic telephone, 76-77
Sender, 399, 404, 406, 408
Sensitivity analysis, 143, 640
Sensor(s), automatic message accounting,
453, 454
Sent-paid call(s), 77, 471
Separate ownership, interconnection and,
306
Separations, in rate setting, 697, 699
Serial transmission, 477
data sets, 478, 480
Service(s), 39-80
administration of, 577-79
basic, 39, 702
customer support, 78-80
customer switching, 52-56
enhanced, 316-17, 702-3
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exchange, 30-31, 56-60
exchange access, 30-31, 35
handicapped, aids for, 49-51
interexchange, 30-31
interexchange carrier, 31
inter-LATA telephone, 31
international telephone; 28, 31, 115, 234
No. 5 Crossbar System, 407
signaling, 270, 286, 293
TSPS, 439
interstate, 11, 68, 69, 699
intra-LATA telecommunications, 35
intrastate, 699
local telephone, 31
network, 60-76
new, growth of, 666
ordinary and special, 40
provisioning, 573-77
public, 9, 31, 40, 76-78, 582-84
rates, 697-99
vertical, 40, 41-43
see also Service evaluation; Special
service(s); Terminal equipment
Service access unit, 493
Service administration, 572, 577-79
Service centers (Western Electric), 16, 17
Service circuit(s)
Automatic Intercept System, 444
DMS-10 switching system, 431
1/1AESS switch, 416, 417
function, 419-20
TSPS, 441
Service code, 119
definition of, 116
Service development organization, 713
Service evaluation, 663-84
concept, 663-65
diagram, 664 N
measurement and control, 676-83
network characterization, 665-69
performance objectives, 669-76
Service Evaluation System, No. 2, 683
Service evolution, 705-60
diagram, 706
economic evaluation, 713-29
human factors, role of, 737-42
marketing, 707, 708, 709-13
new systems, integration of, 734-37
new technology, application of, 729-34
quality assurance, 742-60
Service management organization, 713
Service measurement(s), 676-78
Service objectives(s), 180, 183-84, 611, 665,
666, 669-76
Digital Data System, 237
formulation of, 675-76
Service order, 575, 579, 582, 584, 616, 617,
620
Service-problem analysis and correction, 594
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Service representative, 574, 578, 616, 617,
619, 620, 621
picture, 618
Services of the Bell System, see Bell System
Service verification, 581
Serving area interface, 123, 328
Settlements, in rate setting, 697, 699
SF undersea coaxial cable system, 351
SG undersea coaxial cable system, 350, 351
Shadowing, in radio transmission, 519
Share Owners Newsletter, AT&ET, 726
Sheaths
lightguide cable, 205
paired cable, 202-3
Sherman Antitrust Act, 688, 689, 691
Shewhart, W. A., 743n
Shielding systems, telephone equipment
building, 561
Shockley, William, 22
Short-haul analog carrier system(s), 201,
341-43
noise objectives, 232
graph, 232
Short-haul analog microwave radio
system(s), 345-47
characteristics, table, 346
Short-haul digital transmission, 374
Short-haul intertoll trunk, 428
Short-haul toll call, billing, 447
Short-haul transmission facilities, 132,
133
Sideband, 364-65, 367, 368
double-sideband amplitude modulation,
211-13, 214, 218
single-sideband amplitude modulation,
211, 213~14
Sidetone, 225, 466-68
Signal(s), 198, 299
analog carrier systems, 336
N-carrier, 345
degradation, causes of, 223
digital carrier systems, 337
T1 carrier, 374
durability, in digital transmission, 132
interface, 313-16
lightwave, 383
loops, 328
modulation, 210-11
switching system, 242
types and characteristics, 193-98
typical telephone call, 92-99, 265, 267-68
see also Analog signal(s); Carrier signal,
modulation of; Digital signal;
Signaling
Signal conversion unit, 280
diagram, 282
Signal distributor
1/1AESS switch, 418-19
stored-program control, 262
TSPS, 442

Index

Signaling, 84, 242, 265-323
addressing, 85, 269
customer-line, 265, 269, 272-76, 288, 289,
296
definition of, 242, 265
digital channel bank, 388
functions, telephone set, 85, 92-99, 266~
69, 468-69
fundamental considerations, 269-70
implementation, table, 287
interfaces(s)
data communications, 316-23
definition of, 266
interconnection, 305-16
internal, 294-305
loop carrier, diagram, 274
signaling between, diagrams, 279, 281,
282,283
systems applications and, 270-86
table, 273
interoffice trunk, 276-84
common-channel 280-84
diagram, 277
per-trunk, 277-80
metallic facility terminal, 340
modes
compelled, 286, 287
continuous, 286, 287
spurt, 286, 287
performance objectives, 676
private-line voice network, 90
special-services, 40, 284-86
supervision, 85, 269, 328
techniques, 286-94
CCIS, 292-94
dc, 286-89
inband, 289-90
out-of-band, 290-91
over digital facilities, 291-92
Signaling range extension, 288
SIGNALMAN relay switch, 51
Signal polarization, 204
Signal processor, 389, 415-16, 428
Signal-to-noise ratio
digital carrier transmission, 337
L-carrier system, 348
long-haul microwave radio system, 355
message circuit noise, 231
N-carrier system, 345
pulse-code modulation, 216
satellite communications systems, 360
undersea coaxial cable systems, 351
Signal transfer point (STP), 283, 292, 293,
294, 508, 509, 511, 512, 596
Simulation techniques
congestion analysis, 178-79
stored-program control systems, 163
Singing, 199
speakerphone, 471
voice-frequency transmission, 334, 339
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Single-channel analog carrier systems, 340
Single-frequency (SF) inband tone
signaling, 284, 286, 287, 289-90
Single-frequency (SF) signaling unit, 296,
297
Single-mode optical fiber, 206
Single-Number Service, 63
Single-party service, 57
loop-start signaling, 284
ringing, 274
SLC-96 carrier system, 372
Single-sideband amplitude modulation
(SSBAM), see Modulation
SKYNET 1.5 Service, 73n
see also High-Capacity Satellite Digital
Service
SLC-40 carrier system, 372
SLC-96 carrier system, 372-73, 379, 434, 437
Sleeve, 274n
SL-1, programming language, 433
Small Office Network Data System
(SONDS), 625, 629, 630
Social policies, telephone rates as a
reflection of, 698
Software, 642-43
at Bell Laboratories, 21, 22
operations systems enhancement, 654
in capital-saving projects, 714
DIMENSION PBX, 500-501
in economic evaluation, 718
No. 1 PSS packet switch, 537
Solar cell, 21, 359, 543
Solid-state circuitry, 340, 352, 498
Sonar, submarine, 19-20
South Central Bell, 12, 36, 621
Southern Bell, 12, 36
Southern New England Telephone, 57, 12, 29
Southwestern Bell, 12, 36
Southwestern Bell Corporation, 36
Space diversity
satellite transmission, 210
terrestrial microwave radio transmission,
209
Space-division switching network(s), 244,
245-50
coordinate, 248-50
marker control, 260
progressively controlled, 246-48
topology, 245-46
TSPS, 442
Space-division switching system(s), see
Electronic switching system(s);
Switching system(s)
Space program, Western Electric, major
contributor to, 19
Span, 330, 376
Span line, 376
Spares, 608, 611, 612, 615
SPC No. 1A processor, TSPS, 442, 443
SPC No. 1B processor, TSPS, 443

Speaker
key telephone system, 490
small communications systems, 491
Speakerphone, 4A, 48, 470-71
picture, 48
Special final [trunk] group(s), 166n
Specialized common carrier, 306
Specialized Common Carrier Decision, 689,
693
Special-purpose terminals, 47-49
see also GEMINI 100 electronic blackboard
system; Repertory dialer;
Speakerphone; Transaction
telephone
Special service(s), 103n
definition of, 40
1/1AESS switch, 420
SLC-96 carrier system, 373
see also Service(s), network
Special-services circuit(s), 103n, 199-200,
329, 330, 339, 642
circuit order control system, 607
linear distortion objectives, 238
maintenance, 601
PBX, 87-88
private-line voice network, 89
provisioning, 606-7
Special-services signaling, 265, 273, 284-86,
287, 290
Specific Development and Design (SD&D),
Bell Laboratories, 22, 23
Speech signal(s), 194, 211
analog carrier system, 336, 345
average signal energy, graph, 195
crosstalk, 232-33
delay, 233
digital carrier system, 337
DMS-10 switching system, 431
echo canceler, 228
echo suppressor, 228
impairments and objectives, 223, 224
loops, 328
low-pass filter, 215
modulation of, 211
pulse-code modulation, 216-17
signal-to-noise ratio, 216
talker echo, 225-30
time-division switching network, 253
Speed Calling, 58, 501
Sports-phone, numbering, 122
Spurt signaling, 286
Staff organization (AT&T), corporate
functions, predivestiture, 8, 9
Standard Metropolitan Statistical Area
(SMSA), 31
Standard Oil Trust, 688
Standard supply contract, 16, 19, 30
State regulation(s), 695, 697
electronic tandem switching, 69
intrastate services, 699
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State regulation(s) (contd)
public telephones, 77
see also Public utilities commission
State regulatory commissions, 692
Stationary process, 151n
Station equipment, 84, 85, 103, 122, 465-89
carrier system, 272
see also Data set(s); Data terminal(s);
Graphics terminal(s); Telephone
set(s)
Station-loop signaling, see Signaling,
customer-line
Station (line) number, 115, 117
definition of, 116
see also Numbering plan; Telephone call
Station Signaling and Announcement
Subsystem, 443
Station-to-station call, customer-dialed, 439
Status display, in network management, 595
picture, 596
Step-by-step switch, 244
terminal bank, picture, 401
Step-by-step switching system(s), 94n, 398,
400-402, 461, 625, 735
address format, 119
automatic call distributor, 504
automatic ticketing, 447
billing, 451, 452
billing data transmitter, 454
call data accumulator, 454
diagram, 458
COEES, 639
coin telephones, 473
common control, 260
dial PBX, 493
diagram, 495
load balancing, 164
number of, in Bell System (1983), tables,
461, 463
No. 355A SXS, 422
1000-line system, diagram, 402
progressive control, 246, 258, 260
tandem switching, 400
TNDS, 630
toll switching, 399
TOUCH-TONE dialing, 736
Store and forward, see Billing system(s)
Stored-program control (SPC), 162-63, 241,
242, 261-64, 398, 731
Automatic Intercept System, 444
centralized system, diagram, 262
chronology of switching systems, 458
table, 459
digital signaling, 292
growth, projected, 461-62
No. 4A Crossbar system, 408
processor arrangements
centralized processing, 263
functional multiprocessing, 264
independent multiprocessing, 263

signaling, 283
SPC No. 1A processor, 442
SPC No. 1B processor, 443
systems, engineering, 162-63
TSPS, 439-43
see also Electronic switching system(s);
Stored-Program Control System
Stored-program control (SPC) network, 61,
507-13, 655
Automated Calling Card Service,
diagram, 511
Expanded 800 Service, diagram, 512
generic architecture, diagram, 510
network schematic, 508
Stored-Program Control System (SPCS),
632, 634
Switching Control Center System, 635-38
Stored-Program Control Systems, Central
Office Equipment Reports (SPCS
COER), 624, 625, 628, 629
Street Address Guide (SAG), 619
Stromberg-Carlson, 4907, 494
Strowger switching system, 398
Structure of the Bell System, see Bell
System, structure and activities
Submarine cable, see Undersea cable
Submarine carrier system, see Undersea
cable
Subnetwork planning, 142
Subpath, see Span
Subrate multiplexer, 531
capability, table, 533
Subscriber loop systems, see Loop
transmission systems
Subscriber main distributing frame (SMDEF),
551, 555
diagrams, 554, 557
Subscriber sender, 404, 405
Suburban area(s)
electronic switching system, 414
feeder route area, 122-24
wire center parameters, 124-25
table, 125
Suffix, address, 115, 117
definition of, 116
Suitability of service, 678
Summary bill format, 446-47
Sun transit outage, satellite communications
systems, 359
diagram, 360
Supergroup, frequency-division multiplex,
362, 363, 365, 366
Supervision, definition of, 85
see also Signaling
Support systems, 642-43
Surge protector, 469
Surveillance, in quality assurance
monitoring, 756-57
Surveys, in quality assurance monitoring,
757



Switch
coordinate, diagrams, 249, 250, 251
packet, 190
rotary, diagrams, 247, 250
terminal bank, diagram, 401
time-division, 253
Switch access line port, engineering of, 188
Switchboard(s), toll, 111, 438
picture, 439
Switched Access Remote Test System
(SARTS), 391n, 601
Switched Maintenance Access System
(SMAS), 391
Switched message network
interconnection of terminal equipment,
412
interfaces for interconnection, 315
see also Network(s)
Switchhook, 85, 92
signaling, 267, 271, 468
Switching, 82, 241-64
congestion, 177, 178, 180
control mechanisms, 258-64
digital multiplexer, 392
4-wire, 244, 397-98, 400, 408, 425, 459,
462
functions, 241~-43
incidental modulation, 240
local network, 104
in network planning, 137
networks, 243-58
special services, 40
2-wire, 397, 400, 442, 459
in 4-wire analog carrier interface, 395,
396
in local network, 244
see also Switching system(s)
Switching Control Center (SCC), 599, 632,
650
diagram, 634
picture, 651
Switching Control Center System (SCCS),
422, 436n, 632-38
enhancements, 636-37
evolution, 637-38
future plans, 638
operation, 634-36
Switching equipment
COEES, 639-41
CU/EQ, 628
distributing frame, 549-50, 554, 557
line equipment, 164
manufacturing of, table, 15
provisioning, 588-89
service objectives, 182
switching networks, 1/1AESS switch,
416-18
telephone equipment building, 559-61
picture, 560
usage and peg count measurements, 183
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Switching hierarchy, 184, 241
distribution of offices, table, 109
toll, 107-9
2-level, 104, 106, 107
Switching network(s), 163, 24358, 398, 622
control of, 242
definition of, 242
DMS-10 switch, 431, 433
electronic switching system, 413
No. 5 Crossbar, 406, 407
1/1AESS switch, 416-18
TSPS, 442
see also Circuit-switching network(s)
Switching office(s), 81
private-line voice network, 90
public switched telephone network, 88-
89
status evaluation, 594
Switching Control Center System,
connection to, 635
Switching primitives, 64, 510
Switching system(s), 6, 10, 27, 84, 87-88,
103, 122, 397-464
administration and maintenance, 243
capacity expansion, 138-39
congestion, 151, 153, 177
control mechanisms, 242, 258-64
digital technology, impact of, 133
electromechanical, 398-409
evolution of, 413-14, 459, 734-35
local, 398-99
toll and tandem, 399-400
No. 1 Crossbar, 402-6
No. 4A Crossbar, 408-9
No. 5 Crossbar, 406-8
panel, 399
step-by-step, 400~-402
electronic, 162-63, 409-38
concepts, 409-13
evolution of, 413-14, 459, 734-735
space-division, 292, 415-25
No. 10A Remote Switching System,
422-25
1/1AESS switch, 415-20
2/2BESS switch, 420-22
3ESS switch, 422
time-division, 425-38
DMS-10 switch, 430-34
4ESS switch, 425-30
5ESS switch, 434-38
engineering of, 160-65
functioning of, in typical telephone call,
92-95
load balancing, 164
maintenance, 599
number of, in Bell System, 458-63, 622
performance model, 671
PICS, 611
principal city concept, 120
private-line networks, 90, 91
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Switching system(s) (contd)
remote, 87
signaling, 242, 265
switching functions, distribution of,
diagram, 110
traffic engineering, 137
see also Billing system(s); Crossbar
switching system(s); Customer
switching services;
Electromechanical switching
system(s); Electronic switching
system(s); Interoffice facilities
network; Local facilities network;
Local switching system(s);
Operator systems; Packet-
switching; Panel switching
system(s); Step-by-step switching
system(s); Stored-program control;
Supervision; Switching
Switching Systems area (Bell Laboratories),
24,25
Sykes Datatronics, Inc., 484
Synchronizing signal, 214, 221-22, 240
Synchronous transmission, 477
data sets, 479, 480, 483
data terminals, 482
System code, 119
definition of, 116
Systems engineering, 23

Talker echo, 225-30
path, diagram, 227
versus grade of service, graph, 228
Talkoff, 289
Tandem Cross Section Program (TCSP), 144
Tandem office, 93, 94, 104, 128, 169, 398
Tandem switching system(s), 286, 397, 399~
400
billing, 451, 454
definition of, 87
electronic, 425, 426
interoffice facilities network, 125, 127, 128
local network, 104
operator systems, 438, 439
Tandem Tie-Line Service, 67
Tandem trunk(s)
crosstalk objectives, table, 234
digital channel bank, 388
engineering, 137
local network, 104, 107
loss objectives, 225
table, 226
Tandem trunk group(s), local network, 104,
106
Tariff(s), 87, 667, 694, 695-97, 708, 734
basic services, 56, 702-3
development, 697
interconnection, 701

sample, 696
TOUCH-TONE service, 736
Tax depreciation, 720, 725
Taxes, 719, 720, 724~25, 726
T-Carrier Administration System (TCAS),
6007, 638
T-Carrier Fault-Locating Applications
Program (TFLAP), 380
T-carrier transmission facilities, 423, 437,
611
interface, diagram, 302, 303
see also T1 digital carrier system
TD long-haul analog microwave radio
system(s), 352-56, 366, 533, 534
diagram, 354
table, 353
TD-2, 352, 353, 355
Technical advisories, 27-28
Technical descriptions, 28
Technical information, 27-28, 30
Technical references, 28
Technical standards, 28, 30
Technology, application of new technology,
666, 729-33
Technology systems (central services
organization), 37
Telecommunications, and data-processing
services, 702, 703
Telecommunications Alarm Surveillance
and Control (TASC) System, 600
Telecommunications network, see Facilities
network; Network(s)
Teleconferencing, 48, 666
graphics terminal, 484-85
PICTUREPHONE meeting service, 527
video service, 75-76
Telegraph channel(s), 198
private-line data networks, 91
Telegraph signals, 193
Telemetry, 66, 67, 310, 529
DATAPHONE Select-a-station, 71
digital carrier transmission, 379
master control center, 633
satellite communications systems, 359
Telephone answering systems (bureaus), 56,
504-7
bridged connection, 504-5
diagram, 505
Call Forwarding, 506-7
diagrams, 506, 507
concentrator/identifier, 505-6
diagram, 505
direct inward dialing, 506-7
diagram, 507
Telephone call
electronic switching system processing
of, 412-13
functional description, 92-99
signaling, 266-67



Telephone Cases, 126 U.S., 700n
Telephone company(ies), 3, 4, 5, 6, 10, 16,
701
Bell Laboratories
field representatives, 27
projects, funding of, 23
cellular radio, 524
COEES, 641
Computer Subsystem, 634
concurrence in tariffs, 697
customer service centers, 43, 79, 582
customer support services, 78-80
distribution of offices in PSTN hierarchy,
table, 109
divestiture of, 29-32, 666, 703
economic evaluation, 714, 715, 717
matching new technology to market
needs, 730
mature product management, 708
network, 241, 245
administration, 592-96
maintenance, 597-601
provisioning, 585-92
number of calls per day, 445
operations, 571-602
customer-related, 573-85
functions, 571-73 )
network-related, 585-602
operations planning, 573, 643, 647, 648,
652, 654, 656-59, 662
diagram, 657
impact of, 654-59
paging systems, 525
performance objectives, 671
PICS, 612
public telephone service
administration, 583
directory service, 584-85
maintenance, 583-84
provisioning, 582-83
quality assurance, 758
regulation, 691, 694
resources and volume of service,
predivestiture (1982), table, 29
service
administration, 577-79
evaluation, 665
evolution, 705, 706, 707, 708
maintenance, 579-82
measurement, 679, 680
provisioning, 573-77, 575
settlements, 699
standard supply contract, 19, 30
structure and activities
postdivestiture, 34-37
predivestiture, 11-14

functional organizations, diagram, 13

territories (1982), map, 12
TNDS, 623, 631, 632
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toll center code, 116
tracking studies for quality assurance, 756
traffic engineering methods, 1481
see also Operations system(s); Telephone
equipment building
Telephone equipment building
alarm systems, 567
building system standards, 564-65
cable distribution systems, 565, 567
cable entrance facility, 565, 567
electrical systems, 561
equipment area, 559-61
diagram, 559
mechancial systems, 561, 563
pictures, 560, 562, 566
special construction, 563-64
Telephone number, 87
international numbering, 120-21
numbering plan, 114-20
special numbering, 121-22
see also Address
Telephone Service Attitude Measurement
(TELSAM) Program, 678, 680-81
Telephone set(s), 41-43, 85, 465-76
electronic, 469-70
500-type, 465-69
functioning of, in typical call, 92
installation, 576
maintenance, 582
modular, 43
number in service, 28, 687
public, 471-75
sales, 43,79
special features, 470-71
Transaction, 475-76
see also Handicapped, aids for the;
Repertory dialer; Speakerphone
Telephone voting service, 65
Teleprinter, 43 teleprinter, 483, 484
picture, 483
Telethon service, 65
Teletype Corporation, 5, 20, 483, 610
data terminals, 46, 480
Teletypewriter (TTY), 66, 67, 480, 610
telegraph channels, 91
Television
channels, 198
early work in, 526
private-line services, 66, 67
program networks, 92
program signals, 194
scanning process, 195
diagram, 196
video signals, 195-96
see also PICTUREPHONE visual telephone
service
Telstar 3 satellite, 357, 358, 360
Terminal, 369
carrier, 373, 383, 384, 389, 394, 395
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Terminal (contd)
control, 519, 525
express, 384
intelligent, 46, 480, 483, 661
multiplex/demultiplex, 200, 239, 362-69
special-purpose, 47-49
synchronization loss, 375
Terminal box, 619
Terminal equipment, 41-51
American Bell Inc., 703
carrier systems, 336, 337
data communications, 319
definition of, 306
design considerations, 488
FCC registration, 311, 312
incidental modulation, 240
installation, 576
interconnection, 305-6, 307-10, 311-13,
693-94, 701
interfaces, 306-7, 310, 313, 315
network protection, 311-13
retail sales, 79
settlements, 699
signaling over digital facilities, 291
see also Station equipment
Terminal-to-terminal message service, 529
Termination layout mask, 557
Terrestrial microwave radio, see Microwave
radio
Test access, 391, 551
Test centers, DATAPHONE digital service,
534
Test specifications, preparation of,
Bell Laboratories Specific Development
and Design, 23
Textbooks, 28
T4M digital repeatered line, 377-78, 534
Thermal noise, 21
definition of, 230
satellite communications systems, 360
Third-number billing, from public
telephones, 77
TH long-haul analog microwave radio
system(s), 352, 356, 366, 533
table, 355
TH-1, 355
TH-3, 355
3A central control (3ACC), 421-22
3A-Radio Digital System (3A-RDS), 382-83
3A-radio digital terminal (3A-RDT), 383
3B20 computer, 434, 513
3B20D computer, 536, 537
3ESS switch, see Electronic switching
system(s)
Three-Way Calling, 57
Throughput, 188, 189, 237
Tie cable, 551, 554
Tie-line service, 67-68, 69
Tie trunk, see Trunk(s)

Index

Time Assignment Speech Interpolation
(TASI), 194n
Timed coin service, 473-74
Time-division multiplex (TDM), see
Multiplexing
Time-division switching network(s), 244,
245, 250-58
architecture, 255-58
Automatic Intercept System, 443-44
operation, 253-55
Time-division switching system(s),
see Electronic switching system(s);
Switching system(s)
Time-multiplexed switch (TMS), 255-57,
428, 429
analog equivalent, diagram, 256
configuration, diagram, 256
5ESS switching system, 434, 435, 436
TSI-TMS complex, diagram, 430
Timeouts, 178-79, 681-82
Time sharing
COEES, 639
data traffic, 185
digital multiplex equipment, 391
No. 4A Crossbar System, 410
signaling, 286
stored-program control switching
systems, 162, 262
Time-slot interchange (TSI), 253, 254, 255,
257-58, 389, 428, 434, 436, 733
diagram, 254
Mass Announcement System, 513
picture, 734
TSI-TMS complex, 429-30
diagram, 430
Time-space-space-time (TSST) switching
network, 257

Time-space-time (TST) switching network, 257

diagram, 257
5ESS switch, 434
Time value of money, 720-23
Timing, in marketing, 711
Timing information, T1 carrier, 376
Tip and ring conductors, see Ring lead; Tip
lead
Tip (T) lead, 274, 275, 278, 284, 296n, 297,
307, 315
see also Ring lead
TL-A2 short-haul analog microwave radio
system, 346-47
table, 347
TM-2/TM-2A short-haul analog microwave
radio system(s), 345-46
table, 346
TNDS Performance Measurement Plan
(TPMP), 631
TN-1 short-haul analog microwave radio
system, 346-47, 383
table, 347



Toll-and-assistance operator(s), 62, 77, 111
Toll calls, 61, 62, 290
address format, 119
billing, 445, 446, 698
coin telephones, 77
routing, 109
small-business customers, 53
Toll center, 108, 109, 128
distributing frame system, 550
picture, 566
Toll center code, 119
definition of, 116
Toll charge(s), 63, 77, 578
Toll connecting trunk(s), 108, 388
crosstalk objectives, table, 234
loss objectives, 225
table, 226
talker echo objectives, 226, 227
diagram, 227
table, 229
Toll network, 103, 107-10, 397, 671n
address format, 117n
IFRPS, 642
minimum high-usage trunk group size,
172
stored-program control network, 508,
509
switching hierarchy, diagram, 508
Toll office, 128, 180, 226, 227, 293, 397, 408,
563
Toll operation, switching networks, 244
Toll service(s), 61
CCIS, 293, 294
No. 4A Crossbar System, 408
operator systems, 62, 414, 438-43
Toll switchboard, 111
Toll switching system(s), 87, 130, 398, 459,
627
census (1983), 462
table, 463
evolution, 399-400
4ESS switch, 133, 425-26
see also Crossbar switching system(s);
Electronic switching system(s)
Toll traffic, 87
T1 digital carrier system, 132, 173, 330, 341,
373, 374-77, 379, 380, 437, 534
Digital Access and Cross-Connect System,
391
efficiency, 337
as a high-frequency line, 201
see also T1 Outstate (T1/08S) digital
system
Tone-off, 289
Tone-on, 289
T1 Outstate (T1/0S) digital system, 300,
379-81, 534
T1 repeater, 372, 373
Tone ringer, 469
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Total Network Data System (TNDS), 622-
32, 643
component systems, table, 625
data flow, diagram, 624
evolution, 632
functions, 623, 627-32
central office reporting, 628-30
data acquisition, 623, 627-28
system performance measurement,
631-32
trunks network reporting, 630-31
modules, 623
Total Network Operations Plan (TNOP),
632, 647, 648, 651
TOUCH-A-MATIC S repertory dialer, 47-48,
470
picture, 47
TOUCH-TONE calling
dial PBX, 494
rates, 698
TOUCH-TONE dialing, 42, 285, 328, 468, 736
Call Forwarding, 121
Transaction telephone, 476
TOUCH-TONE service, 42, 58, 276, 286
circuits, 419
crossbar PBX, 496
interfacing with older equipment, 736-
37
paging systems, 525
TOUCH-TONE telephone, 41, 150, 469, 481,
736,737
address input, 117
business and credit transactions, 49
dialing frequency groups, diagram, 276
dialing times, 161
high-speed train telephone service, 75
keypad, 470
picture, 466
signaling, 285, 290
Townes, C. H., 22
Traffic, 54, 147-91
blocking criteria, 31
business customers, 54, 55
data networks, 184-91
definition of, 81
measurements, 180-83, 243, 589, 622, 628,
631-32
in rural areas, 125, 128
service objectives, 183-84
theory, 148-59
TNDS, 622, 623, 625, 627, 628, 629, 630,
631, 632, 659
see also Network management; Switching
system(s), engineering of; Traffic
engineering; Traffic network(s);
Trunk group(s), engineering of
Traffic Data Administration System (TDAS),
624, 627, 628, 629, 630
table, 625
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Traffic engineering, 104, 107, 109, 136, 137
methods, definition of, 148
studies, 575
Traffic network(s), 81, 88-92, 103
design, 169-76
management, 176-80
structure, 103-14
see also Private switched network;
Program network; Public switched
telephone network
Traffic service position (TSP), 438
Traffic Service Position System (TSPS), 77,
111-12, 283, 414, 438-43, 590
Automated Coin Toll Service, 472
digital channel bank, 388
human factors in design of, 742
operator functions, table, 440
public telephone, trouble detection, 583
remote trunk arrangement, 443, 473
SCCS, 637
in stored-program control network, 508,
509, 511, 512
Traffic theory, 148-59
demand, measure of, 148-49
engineering periods, 151-55
Erlang’s models, 156-59
grade of service, 149-51
techniques, 155-56
Traffic usage recorder, 182, 623
Train telephone service, 75
Transaction length, data traffic, 185, 186,
187,188
Transaction rate, data traffic, 185, 186, 187
Transaction telephone, 49, 475-76
picture, 50, 475
printer, 476
Transatlantic coaxial cable system(s), 350-51
Transformer, digital channel banks, 387
Transistor, 21, 22
A-type channel bank(s), 365
Transition management, 595
see also Network(s), administration
operations
Translation(s), 94, 95, 98, 400, 408, 448
Translator, 259-60, 408
Transmission, 193-240
channels, 198-201
customer opinion model, 672
graphs, 673
4-wire, 274n, 289, 308, 315, 531
4-wire analog carrier interface, 295,
296, 297, 301
multiplexing, 387, 391, 397
No. 4A Crossbar System, 400, 408
talker echo, 226-27
voice-frequency, 199-201, 225, 335, 340,
341, 540
impairments, 223-40
land mobile telephone systems, 518-19
local network, 104

media, 201-10
modulation, 210-18
multiplexing, 218-23
in network planning, 137
objectives, 223-40
performance characterization studies, 668
performance model, 670-71
performance objectives, 676
signal types, 193-98
special services, 40
telephone set, 465-68
2-wire, 86, 274n, 397, 400, 441
analog carrier, 345
digital carrier, 372
4-wire analog carrier interface, 295,
296, 297
multiplexing, 362, 387, 391
talker echo, 226-27
voice-frequency, 199-201, 225, 333, 334,
339, 340, 341, 540
typical telephone call, 95, 96, 97
see also Loss
Transmission equipment
manufacturing of, table, 15
in telephone equipment building, 559
Transmission facilities, 10, 81, 84, 85-86,
103, 122, 241
capacity expansion, 138-39
circuit routing, 138
diagram, use of, 89
engineering data networks, 190
inventory and assignment records, 608
planning, 607, 609
provisioning, 588-89
PSTN and private networks, 91
signaling, 270, 280
see also Channel(s); Digital Data System;
Digital facilities network; Digital
transmission; Interoffice facilities
network; Transmission system(s)
Transmission interface, 389, 390
Transmission level point (TLP), 296-99, 607
diagram, 297
Transmission media, 84, 139, 201-10
Transmission mode, waveguide, 204
Transmission performance objective, Digital
Data System, 237
Transmission system(s)
analog carrier, 336-37
maintenance, 600, 601
signaling, 289, 290
applications, 327-32
digital carrier systems, 128, 337
maintenance, 600, 601
MATFAP, 641
signaling, 269, 272
voice-frequency, 333-35
see also Analog carrier transmission;
Digital carrier transmission; Voice-
frequency transmission



Transmission System Optimum Relief Tool
(TSORT), 144
Transmission Systems area (Bell
Laboratories), 24, 25
Transmitter
FT3 lightwave system, 378
land-based radio systems, 519
long-haul microwave radio systems, 352,
352n, 353, 354, 356
paging systems, 525
speakerphone, 48, 470-71
telephone set, 85, 97, 211, 465, 470
Transponder, satellite communications
systems, 358
Transverse electric (TE) mode, 204n
Transverse magnetic (TM) mode, 204n
Traveling wave tube (TWT), 21, 356
TRIMLINE telephone, 41, 488
picture, 466
Trouble
detection, 579, 594, 580
location, 580, 581
notification, 579, 580
repair, 581
verification, 579, 580
Trouble report, 581-82, 598, 678
Trouble ticket, 637
Trunk(s), 87, 397
alternate routing, 170-72
automatic call distributor, 503
Automatic Intercept System, 443, 444
Basic Packet-Switching Service, 72
common-channel interoffice signaling,
509
congestion, 177, 178
cost, 172-73
crosstalk objectives, table, 234
customer switching system load, 579
definition of, 86
digital channel bank, 388
distributing frame, 549
DMS-10 switching system, 431
echo, 226-27, 229
engineering, 137, 175-76, 190
forecasting, 174-75, 588, 630-31
functioning of, in typical telephone call,
holding times, 166n
interoffice facilities network, 126, 128,
130
local facilities network, 124, 125
local network, 104
loss objective(s), 225, 226, 232
table, 229
maintenance, 282, 599-600
message, 607
metro area (exchange area), 374
metropolitan interoffice plant, 329
number of, in Bell System, 622
outstate interoffice plant, 330
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PBX, 88
tie, 90
private switched networks, 90, 113
provisioning, 587-88
PSTN model, 671
remote office, introduction of, 130
servicing, 176, 588, 630-31
signaling
interoffice trunk, 265, 268, 273, 276-84
per-trunk signaling, 271, 277-78, 280
supervision, 419
stored-program control systems, table,
459
tie
dial-repeating, 284, 285
nondial, 284, 285
toll network, 108, 109
TSPS, 439, 441
2-wire transmission, 199
see also Busy season busy hour;
Centralized Automatic Reporting
on Trunks; Trunks Integrated
Records Keeping System
Trunk Addition Process, 648, 650
Trunk-based forecasting method, 588
Trunk circuit, 406, 407, 408, 431, 441, 651
D4 channel bank, functions, 302-5
1/1AESS switch, 416, 417
functions, 419
Trunk Forecasting System (TFS), 624, 625,
630-32.
Trunk group(s), 94
alternate routing, 170-72
CCIS signaling, 282, 292
congestion, 179
efficiency, 106, 137
engineering of, 137, 165-69
interoffice facilities network, 126, 128, 130
local facilities network, 125
local network, 104
measurements, 153, 175, 182
network management control, 181
number of, in Bell System, 622
toll network, 109
utilization, 631
see also High-usage trunk group(s); Trunk
Servicing System
Trunk link, 407
Trunk link frame, 406
Trunk link network (TLN), 390, 417
Trunk main distributing frame (TMDF),
551, 554, 555
Trunk scanner, 160
Trunk Servicing System (TSS), 176, 624,
625, 630-31
Trunks Integrated Records Keeping System
(TIRKS), 559, 605-11, 613, 643, 660
benefits to BOCs, 610-11
components, 607-9
diagram, 609
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Trunks Integrated Records Keeping System
(TIRKS) (contd)
human factors in design of, 740
implementation, 610
interfaces, 609-10, 615
role in circuit provisioning, 605-7
diagrams, 606, 608
Trust, 688, 691
T2 digital carrier system, 381-82, 534
Tube, coaxial cable, 203, 204
Turbine, 544
2BESS switch, see Electronic switching
system(s)
2ESS switch, see Electronic switching
system(s)
Two-line telephone set, 43
Two-point networks, interstate private
teletypewriter, 91
Two-tandem-office local network, diagram, 107
Two-way radio, 516, 518
see also Mobile telephone service(s)
Two-way trunk, 94-95, 278, 282
Two-wire interface, 307, 312, 314, 315
Tymshare, 604

Undersea cable, 28, 201
coaxial cable systems, 203, 350-51
succession of, graph, 351
delay, 234
Underwater surveillance projects, 19-20
Uniform Call Distribution, 501, 503
Unigauge design, VF loop transmission, 338
United Nations, 28
United States Independent Telephone
Association (USITA), 6, 27-28
UNIVAC computers, 604, 618, 621
Universal Cable Circuit Analysis Program,
380
Universal Sampling Plan (USP), 751
Universal Telephone Service, 3, 39, 692,
698, 700
UNIX operating system, 668
Urban areas, 524, 525
Advanced Mobile Phone Service, 522, 523
busy season busy hour, 152
focused overload, 179
metro interoffice plant, 329-30, 339-40,
341, 343, 373-79
metropolitan interoffice facilities
networks, 126-28
diagram, 127
1ESS switch, 413
wire center parameters, 124-25
table, 125
Usage-sensitive rates, 697, 698
User-premises communications system, 306,
308-10
U600 channel, 366
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U S West, Inc., 36
Utilization of equipment, 594, 610

Vacuum-tube technology, A-type channel
banks, 365
Vail, Theodore, 700
Value-of-service pricing, 697, 698
Variable Call Routing, 64
Variance, in common systems provisioning,
592
Varistor, 467
Velocity of propagation
carrier transmission, 335
reduction of, with loading, 334
Vertical integration, 3-5, 695
Vertical service(s), see Service(s)
Very high frequency (VHF), maritime
[radiotelephone] service, 74-75
Very large-scale integrated chip, picture,
734
Vestigial sideband (VSB) modulation, see
Modulation
Via Net Loss (VNL) Plan, 227, 229, 340
loss component versus length, table, 229
Vidar, 447
Video display terminal, see Cathode-ray
tube
Video program network, 92
Video signal, 195-96
long-haul microwave radio systems, 353
short-haul microwave radio systems, 345
Video teleconferencing, 527-28
Video teleconferencing service, 75-76
Video telephony, see Television
Video transmission
cable facility, 310
channel(s), 198
High-Speed Switched Digital Service, 73
private-line circuits, 66, 67
Violation-removal circuit, 382
Virtual call capability, 72
Virtual circuit, 185
Visual display, paging receiver with, 74,
525

Visual systems, 526-29
PICTUREPHONE visual telephone
service, 256-57
research, 528-29
television, early, 526
video teleconferencing, 527-28
see also High-Capacity Terrestrial Digital
Service; High-Speed Switched
Digital Service; PICTUREPHONE
meeting service
Vitel, 447
Voiceband (voice-frequency [VF]) channel
(circuit), 194, 198, 199-201, 230,
295, 305n, 431
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amplitude/frequency distortion, 234-35
data communications, 73, 132, 197
interoffice, 394
lightwave systems, 207, 383
long-haul microwave radio systems, 352,
353, 355, 356
loops, 393
metropolitan interoffice plant, 128, 330
modulation, 211, 217-18
DSBAM transmission, 213
pulse-code, 217
SSBAM transmission, 213
stacking, diagram, 214
multiplexing, 219-221
frequency-division, 362-69
outstate interoffice plant, 330
private-line services, 67, 71, 113, 538, 540
radio digital systems, 382
satellite communications systems, 357
short-haul microwave radio systems, 345~
47
signaling, 266, 276, 289
2-wire /4-wire, 199-200
diagram, 199
undersea coaxial cable systems, 350
Voiceband data sets, 44, 477, 478, 479
tables, 321, 481
Voiceband interface unit (VIU), 428, 429,
430
Voiceband private lines, 44, 45, 479
Voiceband signal, 251, 299
Voice bandwidth, telegraph channels, 91
Voice camera switching, PICTUREPHONE
meeting service, 528
Voice channel, see Voiceband channel
Voice-frequency (VF), loss objectives, 225
Voice-frequency repeater (amplifier), 239,
330, 334
Voice-frequency (VF) transmission, 290,
337-40, 601
loop, 337-39 )
design methods, 338-39
metropolitan interoffice, 330, 339-40
outstate interoffice, 340
Voice paging, 525
Voice path test, 293
Voice switching, speakerphone, 471
Volatile memory, 542
Voltage drop, 548
V.35 interface, 321

Waveguide(s), 201, 204-5
long-haul microwave radio system, 352
picture, 208
WE 8000 microprocessor, 305, 423, 479
WE 4000 microcomputer, 472
WESCOM, Inc., 449, 504
WESTAR domestic satellites, 357

Western Electric Company, Incorporated, 4,
5, 30, 33, 37, 689, 700
antitrust (1949), 694
antitrust (1974), 703
AUTOPLEX cellular radio system, 522,
523
Bell Laboratories
branch laboratories, 25, 27
Specific Development and Design,
funding for, 23
Business Information Systems products,
642-43
computers and processors, 305, 423, 434,
455, 472, 513, 536, 537
economic evaluation of projects, 715, 717,
727,728,729
EPLANS Computer Program Service, 642
government systems, 19
litigation, 694, 703
locations and regions (1982), map, 17-18
manufacturing, 14, 15, 16, 17, 241, 379,
419, 454, 496, 523, 641, 733, 745
military systems, 19-20
postdivestiture, 33
product evolution, 708
quality assurance, 742, 743, 745, 757, 758
Remote Data Entry System, 642
service evolution, 707
step-by-step switching system, 398, 735
structure and activities, predivestiture,
14-20
subsidiary companies, predivestiture, 20
Western Union Telegraph Company, 40,
689, 691, 700
White pages, 9, 39, 77, 80, 577, 584
Wide Area Telecommunications Services
(WATS), 40, 61, 63-64
billing, 577
for business customers, 54-55
data communications, 44
INWATS, 63, 426, 512
AMA, 455
marketing, 710
OUTWATS, (800 Service), 63
signaling, 284 .
Wideband data set, 321
Wilson, Robert, 22
Wilson, Woodrow, 691
Wind-driven generator, 543
Wink, 268
Wire, 27
open-wire lines, 201
paired cable, 201-3, 333, 347
Wire center, 104, 105
distributing frame systems, 550, 551
interoffice facilities network, 126, 127, 128
local facilities network, 122, 123, 124, 125
average parameters for PSTN, table, -
125
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Wire center (contd) Work package, 606, 607
picture, 566 World zone, 120-21
planning, 589 table, 121

Wire center area, 104, 105, 122

Wired-logic electronic private branch
exchange, 498-99

Wired music system program signals, 194

Wire-line carrier, 517, 518

Wire pair(s), 373, 393 Yellow Pages, 9, 77, 80, 577, 585

Wire products, manufacturing of, table, 15

Wiring plan, 490

Wisconsin Telephone, 12 Zone registration, 447

X.25 interface, 320, 322, 323, 536, 537, 538
X.75 interface, 320, 322
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