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•  Memory Spectrum

•  Carrier Interconnection (Cl)

•  AUTOPLEX* System 100 (System 100)

•  Automatic Message Accounting (AMA).

Since this is a general revision, arrows ordinarily 
used to indicate changes have been omitted.

1.03 A glossary of terms is provided in Part 11. 
Abbreviations and acronyms are provided in

Part 12.

1.04 The purpose of this practice is to provide a 
general overall understanding of the 1A ESS

switch and its applications. Other practices are refer­
enced along with the related subject for more infor­
mation.

1A ESS SWITCH OVERVIEW

1.05 The 1A ESS switch uses a high-speed elec­
tronic processor operating with a stored ge­

neric program to control the actions of the central 
office (CO) on a time-sharing basis. The 1A ESS 
switch is compatible with all existing CO equipment. 
The 1A ESS switch may be used as a growth unit in 
existing buildings, or as a dial-for-dial replacement 
without any station modification and minimum 
trunking changes at the distant office. The field use 
for the 1A ESS switch is common control switching, 
local, and toll tandem switching. The majority of 1A 
ESS switch features are included in feature docu­
ments. For a listing and brief explanation of most 1A 
ESS switch features, refer to Practice 231-090-011.

1.06 The 1A ESS switch is an automatic common 
control type switching system directed by a

generic program. See Fig. 54 for a functional block 
diagram of a 1A ESS switch. A 1A ESS switch differs 
greatly from electromechanical switching systems in 
the devices employed as well as in the call handling 
techniques used. The system makes extensive use of 
solid-state devices w ith rapid operating speeds which 
permit a relatively small quantity of equipment to 
perform the control functions. Variations and modi­
fications are accomplished primarily by changing the 
stored generic program or data tables rather than by 
changing hardware and wired logic.

* Trademark of AT&T Technologies

2. BASIC SYSTEM TECHNIQUES

2.01 Several basic system techniques used in the 
1A ESS switch are:

•  Stored program control

•  Functional concentration

•  Time-shared control

•  Optional feature loading

•  Modular design

•  Plug-in equipment units

•  Duplication

•  Automatic fault location and system recon­
figuration.

2.02 Stored Program Control: The functions 
performed by the system are specified by soft­

ware programs consisting of combinations of pre­
cisely defined instructions. Examples of such 
program instructions are: observe the state of a spec­
ified group of lines, add two specified quantities, ob­
serve the sign of a specified quantity, and decide 
which of the two alternatives to execute. The pro­
gram instructions, suitably encoded, are stored in 
memory units from which they are transmitted to 
the central control (CC) of the 1A processor for inter­
pretation and execution. I t  is possible for control of 
the system to be altered by changing a stored pro­
gram without circuit modification.

2.03 Functional Concentration: The system 
equipment is concentrated into a small num­

ber of highly efficient units, each specialized in some 
broad system function, such as control, input, output, 
memory, etc. The result is a simple overall 1A ESS 
switch equipment organization.

2.04 Time-Shared Control: A single CC directs 
the operation of all other system units in ac­

cordance with program instructions. Using electronic 
devices, the CC can operate at speeds much faster 
than the rate at which events associated w ith a single 
call occur. Consequently, the CC is time-shared for all 
the calls handled by the system. Time-shared control 
is accomplished by subdividing the task required to 
process a call into small segments and by interweav-
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ing the segments w ith those segments of other calls. 
In addition, certain operations can be performed con­
currently on behalf of a number of calls.

2.05 Modular Design: System units are pro­
vided in modular blocks for economy and con­

venience in office growth.

2.06 Plug-in Equipment Units: A major por­
tion of the system units are plug-in units.

Faulty units can be replaced quickly and convenient­
ly.

2.07 Duplication: To insure uninterrupted cus­
tomer service, equipment whose failure would

affect a large number of customers is duplicated. For 
example, the 1A ESS switch includes a duplicated CC. 
Both CCs operate side by side on the same input in ­
formation, with one CC given an active status and the 
other as stand-by. I f  a fault occurs in the active CC, 
it  is removed from service and the stand-by CC is 
switched to active status with no loss in customer 
service. Another example would be that the active 
program store (PS) is backed up by two spare PSs.

2.08 Automatic Fault Location: The 1A ESS
switch automatically performs a large part of 

its own checking for system troubles. W ithin the 1A 
processor, this check is accomplished by comparing 
the outputs of duplicated units. In the peripheral 
community, this checking is performed by scanning 
of maintenance points. When trouble is detected, sys­
tem diagnostic tests indicate which unit is in trouble 
and fault recovery programs remove it  from service. 
Further trouble analysis aids maintenance personnel 
in determining exactly what caused the fault.

CUSTOM CALLING FEATURES AND SERVICES

2.09 Custom Calling Features and Services:
A variety of features and services are offered 

by the 1A ESS switch to meet different customer 
needs. Several of the major custom calling features 
provided by the 1A ESS switch are shown below.

A. Speed Calling

2.10 The speed calling feature permits a customer 
to dial abbreviated codes for frequently called

numbers. This feature is available for individual 
lines or on a group (centrex) basis. Speed calling al­
lows the dialing of a number by using a code which 
has fewer digits than the called directory number

(DN). The customer changeable speed calling feature 
allows the customer to assign and make changes to 
the code list and speed calling list. For more informa­
tion on the speed calling feature refer to Practice 231- 
090-401.

B. Three-Way Calling (Add-on)

2.11 The three-way calling feature allows a third 
party to be dialed of keyed into a two-party

established connection and is available for use with 
individual noncoin and non-PBX lines. The feature 
includes both consultation hold and add-on capabili­
ties. The three-way calling customer may hold one 
party w ith privacy exclusion while dialing and ta lk­
ing to another party in a three-way connection. For 
more information on the three-way calling feature, 
refer to Practice 231-090-080.

C. Call W aiting

2.12 The call waiting feature sends a two-tone 
burst to a talking customer when a th ird  party

is calling. The customer with the feature may answer 
the calling th ird  party by flashing the switchhook, 
which puts the original call on hold. Switchhook 
flashes may be used by the customer to alternate be­
tween the two connections. To terminate the original 
call, the call waiting customer disconnects. Once the 
disconnection is made, ringing occurs to the calling 
waiting customer. When answered, a connection is 
established to the calling party. For more informa­
tion on the call waiting feature, refer to Practice 231- 
090-081.

D. Call Forwarding

2.13 Call forwarding is a group of features that al­
lows a customer to automatically route all in­

coming calls to another line. The customer selects 
which line all incoming calls w ill be routed to. For 
more information on all of the services provided by 
the call forwarding feature, refer to Practice 231-090- 
073.

SOFTWARE ORGANIZATION

2.14 The software that controls the 1A ESS switch 
is organized as a generic program plus a data

structure which is made up of parameter data and 
translation data.
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2.15 Generic Program: The generic program is 
a general purpose switching system control

program that is to be installed in every 1A ESS 
switch as opposed to each office having an individu­
ally tailored control program. The primary reason 
that this approach is taken is that all of the support 
effort required to maintain the program, implement 
new features, etc, would become completely unman­
ageable i f  i t  were to be required on a per-office basis.

The 1A ESS switch generic program includes:

(a) Base

(1) Core

(2) Base Features

(b) Optional Feature Packages.

The base is always included in a generic program and 
is made up of a core and base features. The core in­
cludes routines to provide normal telephone service. 
I t  also includes essential maintenance and adminis­
trative functions. Base features are new features de­
veloped for a certain generic and are always located 
w ithin the base as a relocatable feature package 
(FP). Optional FPs are individually selected by tele­
phone companies for each particular switching office. 
Selected combinations of optional FPs are offered as 
optional feature groups. Most optional FPs are sepa­
rately loadable; that is, if  they are not requested by 
a telephone company, no program store space is allo­
cated to them. Some of these features, however, are 
included w ithin the base and their usage controlled 
by software switches located in parameters. For this 
type of optional FP, program store space is always 
required even though the office may not have access 
to that feature.

2.16 Parameter Data: The parameter data is 
the engineered part of the data which defines,

for each office, the services which that office has 
available to its customers. I t  also contains the infor­
mation about what equipment exists in the office and 
what call store (CS) memory allocations have been 
made.

2.17 The only time it  is necessary to make changes 
to the parameter data is when a hardware or

software modification of the office occurs. The hard­
ware modifications are typically growth situations 
where equipment frames are being added. The soft­

ware modifications are usually the result of a reissue 
of the generic program made to improve some seg­
ment of the code, incorporate new capabilities into 
the program, or correct any program errors which 
may have been detected. The type of office informa­
tion contained in parameters is of five basic types:

•  Equipment items

•  Software (usually tra ffic  dependent)

•  Certain master scanner (MS) and central 
pulse distributor (CPD) assignments

•  Office options

•  Translation to parameter compatibility.

2.18 Translation Data: The translation data 
contains the specific details about each line,

trunk, service circuit, and other equipment units in 
the office. For the customer line, the information in­
cludes the services to which the customer subscribes, 
the type of equipment on the customer’s premises, 
and the relationship of his DN to the line equipment 
number. The trunk and service circuit translation 
data includes which trunks are associated in each 
trunk group, etc. The translation data also contains 
the data which is used to translate office codes, deter­
mine routing and charging information as to the dis­
position of irregular calls, such as partially dialed 
numbers or misdialed numbers.

2.19 The translation data is subject to continuing 
changes since new customers are being added

daily and old customers are moving or changing the 
services to which they subscribe. The trunk transla­
tions are similarly being changed to keep efficient 
trunk group sizes, modify routing and alternate rout­
ing plans, and to change charging information when 
telephone rates change. In order to make these 
changes, the generic program provides the ability to 
input the required modifications to the translation 
data. Since this is a continuing process, it  becomes 
the telephone company’s responsibility to manage 
the translation data.

3. MAJOR SYSTEM FEATURES

AUTOPLEX SYSTEM 100

3.01 The Autoplex System 100 (System 100) fea­
ture is a mobile telephone service based on a
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cellular design. This feature is available with the 
1AE7 generic and later programs. I t  provides indi­
vidual and business customers w ith telecommunica­
tion between mobile units and also between mobile 
units and the public switching network. The primary 
system in this feature includes the mobile telephone 
switching offices (MTSOs), cell sites, mobile units, 
cell site voice trunks, and cell site data links. Each 
subscriber’s mobile unit has a mobile identification 
number (MIN) which is assigned to a particular home 
mobile service area (MSA). Subscribers may also 
travel outside their home MSA as a roamer and ob­
tain mobile telephone service from foreign MSAs. 
The MSA is a geographical area that is made up of 
hexagonal shaped cells. The cells are grouped into 
patterns and each cell site is assigned radio fre­
quency channel sets. The available radio frequencies 
are limited and are efficiently reused by reducing a 
cell site’s transmission power and repeating the cell 
patterns throughout the MSA. In this manner, many 
subscribers may occupy the same radio frequency at 
the same time without interference.

3.02 The MTSO is a modified 1A ESS switch and 
does not have lines. The primary system is

interfaced to the DDD network via voice trunk trans­
mission facilities between the MTSO and local ex­
changes (zone offices). The MTSO connects to cell 
sites with cell site voice trunks and cell site data 
links. A cell site is a an installation containing the 
radio and control equipment that completes the ta lk­
ing path to and from mobile units. A mobile unit is 
the fu ll complement of equipment interfacing a sub­
scriber w ith a cellular system. For a system descrip­
tion, refer to Practice 231-200-005; and for 
maintenance considerations, refer to Practice 231- 
200-020. A complete listing of System 100 documents 
is provided by Practice 231-200-000 (when available).

CENTREX SERVICE

3.03 The centrex (CTX) feature is a large business 
service package that provides many individual

stations on the customer premises with access to di­
rect-inward-dialing and automatic identified out­
ward dialing (AIOD) capabilities. The CTX feature is 
available in two different configurations. One is the 
CTX-CO and the other one is CTX - Customer Unit 
(CU). No switching equipment is located at the cus­
tomer premises with the CTX-CO configuration. 
Some switching equipment is located at the customer 
premises with the CTX-CU configuration. For a gen­

eral description on CTX, refer to Practice 966-102- 
100.

3.04 Multiline residential and small business cus­
tomers, with two to six telephone lines, may

also utilize an existing CTX feature. This is possible 
with the multiline variety package service which op­
erates without the use of special key telephone equip­
ment. For more information on the multiline varity 
package, refer to Practice 231-090-110.

AUTOMATIC CALL DISTRIBUTION

3.05 Automatic call distribution (ACD) is system 
used to concentrate, queue, and equitably dis­

tribute incoming calls to several operators with max­
imum efficiency. This was made possible by the 
switching, call processing, and translation capabili­
ties of ESS switch. Basic ACD requires very little  
equipment on the customer’s premises. Standard 
telephone sets and/or key telephone sets are used for 
operator position equipment. For more information 
on basic ACD, refer to Practice 231-090-269.

3.06 The phase 1 ACD feature uses compact 20- 
button consoles (500A type) for call processing

by operators and desk-type display units. This phase 
allows for system control and tra ffic  data reports to 
supervisors. For more information on phase 1 ACD, 
refer to Practice 231-090-334.

3.07 Phase 2 ACD uses 600-type consoles for pro­
cessing incoming calls plus a sophisticated

ACD-ESS switch management information system 
(AEMIS). The AEMIS uses a minicomputer located 
on the customer premises. This feature can serve up 
to 1000 operators divided into a maximum of 30 func­
tional groups (also called splits). The customer may 
reassign operators to different functional groups to 
handle calls or other work situations, without wiring 
changes or rearrangement of operators. For more 
information on phase 2 ACD, refer to Practice 231- 
090-399.

HILO 4-WIRE SWITCHING

3.08 The HILO 4-wire switching allows a 2-wire 1A 
ESS switch to function as a 4-wire, 600-ohm

toll terminal machine. This feature provides two 
electrically independent transmission paths through 
the switching network of a 2-wire office. I t  is avail­
able for trunk-only to ll offices (Fig. 1), and combined 
local/toll offices (Fig. 2). Incoming pulses can be mul-
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tifrequency (MF) dial pulse (DP), and TOUCH-TONE 
calling. Outgoing pulses can be MF, DP, TOUCH- 
TONE calling, and no pulsing. Revertive and panel 
call indicators are not available. Equivalent 4-wire 
switching is achieved by providing two switched me­
tallic conductors and an unswitched metallic com­
mon return path.

3.09 The HILO 4-wire feature is intended for small 
to moderate size to ll offices. I t  is also applica­

ble to those offices in which the local and toll func­
tion can be combined, thus using only one machine to 
serve both functions. Remreed trunk link networks 
(TLNs) must be used with HILO 4-wire switching. 
For more information on HILO 4-wire, refer to Prac­
tice 231-090-366.

911 EMERGENCY SERVICE

3.10 The 911 emergency service is available in the 
basic or enhanced versions. Basic 911 (B911)

emergency service provides the capability for a local 
office to complete 911 calls to a B911 public safety 
answering point (PSAP). I t  also provides for optional 
PSAP customer services for the completing and han­
dling of 911 calls. Enhanced 911 (E911) emergency 
service provides geater B911 capabilities along with 
more optional PSAP customer services. With E911 
service, a 1A ESS switch serves as a E911 tandem of­
fice for all 911 calls from other local offices in the 911 
service area. I t  also serves as a local office for 911 
calls originated by customers served by a E911 tan­
dem office. The E911 tandem office may serve one or 
more PSAPs in a 911 service area. For more informa­
tion on B911 service, refer to Practice 231-090-287; 
and for E911 service, refer to Practice 231-367-010.

COMMON CHANNEL INTEROFFICE SIGNALING

3.11 Common channel interoffice signaling (CCIS) 
is a system feature for exchanging informa­

tion between processor equipped switching systems

JUNCTOR
GROUPING

FRAME

TOLL 
REMREED 

TRUNK LINK 
NETWORK

HILO 
UNIVERSAL 

HIGH IMPEDANCE TRUnk
TO GROUND FRAME
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Fig. 1 — HILO 4-Wire Trunk-Only Toll Office (Showing MODs and DEMODs)
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LLNs LOCAL TLNs
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TOLL TLNs
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LOCAL SERVICE 
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INTRAPROCESSOR
TRUNKS*

TOLL TRUNKS

TOLL SERVICE 
CIRCUITS

Fig. 2 — HILO Combined Local and or Toll Office

over a network of signaling links. A ll signaling data, 
including the supervisory and processor address sig­
nals necessary to control call setup and takedown, as 
well as network management signals, w ill be ex­
changed by these systems over the signaling links 
instead of being sent over the voice path as done 
using present inband signaling techniques. The CCIS 
is available with the 1AE5 and later generic pro­
grams.

3.12 There are a number of advantages with CCIS 
over present inband signaling techniques. The

major advantages are: signaling speed, information 
capacity, 2-way signaling, separate signaling chan­
nel, compatibility with international signaling, 
greater reliability, and flexib ility in transmitting all 
types of signaling information for present and future 
designs. For more information on CCIS, refer to 
Practice 231-090-416.

REMOTE SWITCHING SYSTEM

3.13 The Remote Switching System (RSS) is an 
optionally loaded feature that is available

with the 1AE6 and later generics. This feature pro­
vides a 1A ESS switch with the capability to operate 
w ith a remote switching arrangement (Fig. 3). The 
microprocessor controlled RSS remote terminal op­
erates under software control of the host ESS switch. 
A remote switching facility provides modern tele­
phone service to small communities. Small communi­
ties that could not economically support an 
independent switching office are provided with fea­
tures and services of an ESS switch. The 10A RSS 
under control of a 1A ESS switch can serve as few as 
150 lines or up to a maximum of 2048 lines.

3.14 Communications between the 10A RSS and 
the host 1A ESS switch is by a high speed 

(2400 baud) data link. Voice carrier channels are used 
for communications over the data links. For an ESS 
switch to operate with the RSS arrangement, the 
addition of a peripheral unit controller data link 
(PUC/DL) frame is required. The PUC/DL is located 
at the host switching office and serves as the commu­
nications interfcae between the RSS and the host 
switching office.
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DU DATA LINK INTERFACE
PUC/DL PERIPHERAL UNIT CONTROLLER/DATA LINK
RT REMOTE TERMINAL

LINES TO 
CUSTOMERS

Fig. 3 — RSS Block Diagram

3.15 The 10A RSS may be located more than 150 
miles away from the host switching office. The

maintenance and testing of the 10A RSS is done at 
the host ESS switch or at a switching contol center 
(SCC). For more information on RSS, refer to Prac­
tice 231-090-153.

ELECTRONIC TANDEM SWITCHING

3.16 The electronic tandem switching (ETS) is an 
optionally loaded feature that is available to

customers with the 1ESS switch and 1A ESS switch 
CTX systems. I t  can be used in an electronic tandem 
network w ith DIMENSION* PBXs.

3.17 The ETS feature allows a business to have its 
own private communications network. Sta­

tions that are served by any company PBX or CTX 
tandem locations are referred to as on-network sta­
tions. Off-network stations are stations outside the 
private communications network.

3.18 A customer with the ETS feature is provided 
with a group of private network features

*  Trademark of AT&T Technologies

which improve tandem tie trunk services. The ETS 
group of features include:

•  Automatic route selection (ARS)

•  Facility restriction levels (FRLs)

•  Uniform numbering (UN)

•  Automatic alternate routing (AAR)

•  Queuing

•  Authorization codes

•  Traveling class marks (TCMs)

•  Account codes

•  Facility assurance reports

•  Station message detail recording (SMDR)

•  Traffic data to the customer

•  Facilities administration and control.

Page 11
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For more information on the ETS feature, refer to 
Practice 231-090-154.

LOOP RANGE EXTENSION

3.19 The loop range extension (LRE) is an option­
ally loaded feature that provides 3- or 6-dB

gain when used with fu lly loaded loops from 1500- to 
2800-ohms conductor loop resistance. The amount of 
gain is inserted automatically (depending upon loop 
resistance) by the range extension circuit.

3.20 A repeater is placed in the B-Links between 
the line switch circuits (LSCs) or line switch

frames (LSFs) and junctor switch frames (JSCs) or 
JSFs of the line link network (LLN). This repeater 
provides the gain of office signaling and supervisory 
range to 2800-ohms on long customer loops. Location 
of the repeater in the B-Links enables several cus­
tomers to economically share the feature. The con­
centration in the LLN allows a savings in the use of 
repeaters per customer lines which require LRE. A 
line to trunk call with loop range extension circuit is 
shown in Fig. 4. For more information on LRE, refer 
to Practice 231-090-160.

DIGITAL CARRIER TRUNK

3.21 The digital carrier trunk (DCT) is an option­
ally loaded feature available w ith the 1AE6

generic and later programs. This feature interfaces 
T-carrier lines with a 1A ESS switch. The T-carrier 
lines terminate in a digital carrrier trunk frame. This

trunk frame uses a peripheral unit controller (PUC) 
with duplicated microprocessor and DCT banks. The 
PUC serves as the interface w ith the 1A processor 
and provides for trunk state control, trunk supervi­
sory scanning, and maintenance functions. This fea­
ture replaces existing 1A ESS switch trunk circuits 
and carrier channel units. For more information on 
DCT, refer to Practice 231-090-152.

CIRCUIT SWITCHED DIGITAL CAPABILITY

3.22 The circuit switched digital capability (CSDC) 
feature is available with the 1AE7 generic

program. This feature provides end-to-end transmis­
sion of digital data at 56 kilobits per second (kb/s) 
and/or analog voice signals on a circuit switched ba­
sis. The CSDC feature is optionally loaded and re­
quires the digital carrier trunk and peripheral unit 
controller feature groups. To provide CSDC service 
between a 1A ESS switch and a 4ESS switch, the 1A 
switching office must also have the local common 
channel interoffice signaling (Local CCIS) feature 
group.

3.23 Customers access the CSDC network using 
their 2-wire loop into the serving network of­

fice. During a CSDC call, a user at either end may al­
ternate between the voice and data modes as many 
times as desired. The CSDC feature can support 
subvariable data rates from customer premises 
equipment, but a 56 kb/s data rate is used in the net­
work. The schematic drawings for the alternate 
voice/data channel unit is SD-7C300 and the mainte-

LSF JSF JGF JSF TSF

Fig. 4 — 1A ESS Switch Line to Trunk w ith  LRE
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nance circuit is SD-1A611. For more information on 
the CSDC feature, refer to Practice 231-390-380.

CARRIER INTERCONNECT

3.24 The carrier interconnect (Cl) feature is avail­
able w ith the 1AE8A generic program. This 

feature provides the local exchange network inter­
connection for inter-LATA (local access and trans­
port area) carriers and international carriers. The Cl 
feature also provides the telephone customer access 
to either of the carriers using a uniform dialing plan. 
For more information on the Cl feature, refer to 
Practice 231-090-120.

4. 1A  ESS SWITCH DESCRIPTION

4.01 The 1A ESS switch (Fig. 54) consists of the 1A 
processor, attached processor system (APS),

maintenance and administrative control, switching 
network, and monitor and control. A ll of the equip­
ment is mounted on frames. The frames are either 
single, double, or triple bay frames. Each bay is 2 feet 
2 inches wide except for some single bay frames 
where a bay is 3 feet 3 inches wide. Nearly all frames 
are 7 feet tall. Most of the 1A processor frames are 
18 inches deep, while the rest of the system frames 
are 12 inches deep.

4.02 The 1A processor includes:

•  Duplicated central control (CC)

•  Call store (CS) and program store (PS)

•  File store (FS) system or attached processor 
interface (API) frame

•  Auxiliary Data System (ADS)

•  Input/output (I/O) frame

•  1A processor memory address spectrum

•  Processor peripheral interface (PPI) frame.

4.03 The APS hardware includes a 3B processor 
and part of the API frame in the 1A processor.

4.04  The maintenance and administrative control 
hardware includes: •

•  I/O  terminals (IOTs)

•  Dynamic overload control (DOC)

•  Remote office test line (ROTL).

4.05 The switching network hardware includes:

•  Line link networks (LLNs)

•  Junctor grouping frame (JGF)

•  Trunk link networks (TLNs)

•  Junctor circuits

•  Trunk and service circuits

•  Lines

•  Trunks.

4.06 The monitor and control hardware includes:

•  Central pulse distributor (CPD)

•  Master scanners (MS)

•  Scanners

•  Signal distributors (SD).

1A PROCESSOR

A. Central Control

4.07 There are two CCs (CCO and CCl) provided 
with each 1A processor. The CC (Fig. 5) pro­

cesses the information that enables the 1A processor 
to operate and maintain the 1A ESS switch. The CC, 
reads, decodes, and executes, the control program 
with a basic machine cycle of 700 nanoseconds. Fre­
quently there is data associated with an instruction. 
This data, which is kept in the CS or PS, is read and 
processed by the CC as directed by the instruction. 
An instruction which includes a memory access re­
quires 1400 nanoseconds. Normally, the duplicated 
CCs operate in step; that is, both CCs do the same 
operation at the same time. However, one CC is desig­
nated active while the other is designated as standby. 
Matching circuits are provided in each CC to insure 
that they execute the same instructions, transmit 
and receive the same data, and make the same deci-

Page 13
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sions. I f  either CC should fail, the failing CC is re­
moved from service, and the other CC continues 
operation in a nonmatching mode.

4.08 The CC communicates to other units over bus­
es. The are four primary buses to and from the

CC. These buses are:

•  PS bus

•  CS bus

•  Auxiliary unit bus (AUB)

•  Peripheral unit bus (PUB).

The PS and CS buses are the communications paths 
to the CC for all PSs and CSs, respectively. The AUB 
is the communications path to the CC for both the 
ADS and the FS system or APS. The PUB is the com­
munications path to the CC for the I/O  frame, PPI, 
monitor and control equipment, and the switching 
network.

4.09 When either data or instructions are trans­
ferred from the CC to units of the 1A proces­

sor, the units are enabled via the coded enable 
method. W ith coded enable a sync pulse followed by 
an address is sent to every unit on a bus. Only the unit 
whose internal address matches the one sent over the 
bus w ill process the information. When the process­
ing is complete, an all-seems-well (ASW) signal is 
sent by addressed unit to indicate the successful com­
pletion of the operation.

4.10 Data or instruction transfers between the CC 
and the switching network are over the PUB.

Units of the switching network are enabled by CPD 
enabling. The CPD unit does the enabling. Upon re­
ceiving an order from CC, the CPD pulses the enable 
line associated with the desired unit. The CC places 
data on the PUB and only the unit receiving the CPD 
enable pulse is able to accept and act on this data. 
When the unit receives an enable pulse from the 
CPD, it  returns a verify signal to CC. The verify sig­
nal is used by CC to determine if  the correct unit was 
enabled.

B. Processor Peripheral Interface Frame

4.11 The primary functions of the PPI frame (Fig. 
6) are to provide the interface between the CC

and the peripheral community; and between the con­

trol and display panel (CD) of the master control cen­
ter (MCC) and the rest of the system. The PPI frame 
provides these interfaces via the PUB. The PPI frame 
also has the logic required to control and monitor the 
lamps, keys, and displays of the CD.

4.12 The other functions of the PPI frame are to 
provide the logic required for testing the CC

access to the PUB, and monitoring for the 1A proces­
sor power frame. Testing of the CC access to the PUB 
is provided by loop-around circuitry w ithin the PPI 
frame. Maintenance programs run by the CC send 
test messages out over the PUB. The loop-around cir­
cuitry traps these messages and sends them back 
over the PUB to the CC. The maintenance programs 
then compare the original message with the one re­
ceived from the loop-around circuits to determine if  
a fault exists on the PUB.

4.13 Power switches located at each frame of the 
1A processor contain lamps and switches that

permit maintenance personnel to observe power sta­
tus, and to make frame requests for a change in 
power status. Circuitry within the PPI frame moni­
tors these switches and reports any requests to CC. 
This circuitry also monitors the power switch to de­
termine if  any power failures have occurred. Moni­
tored conditions w ithin the power switch are:

•  Request to place equipment out-of-service

•  Request power off

•  Request power on

•  Power fault.

This circuitry also provides the CC with the ability 
to control the power switch. This control allows the 
CC to light the appropriate lamps on the power 
switch and to initiate a test of the power monitor c ir­
cuit on the associated frame. For more information 
on the PPI frame, refer to Practice 231-301-000.

C. Inpu t/O u tp u t (I/O ) Frame

4.14 The I/O  frame (Fig. 7) contains the input/ 
output units (IOUs) that interface the IOTs to

the 1A processor. The input/output frame which re­
sides on the PUB may contain a maximum of two 
IOUs. Since the IOTs operate at speeds much slower 
than the CC, the IOU does extensive logic and buffer­
ing. This buffering allows the CC to administer input

Page 14
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SCANNER, SIGNAL 
DISTRIBUTOR, AND 
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NO. 1A ESS SYSTEM 
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TELEPHONE, TIMER 
AND MISCELLANEOUS 
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Fig. 6 — Processor Peripheral Interface Frame
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or output transmissions at infrequent intervals, thus 
requiring less CC real time for I/O  tasks. Each IOU 
includes one input/output unit selector (IOUS) and 
from one to eight input/output unit controllers 
(IOUCs).

FILTER  UN IT

I/O  P E R IP H E R A L 
BUS U N IT v .

IN P U T /O U T P U T  
U N IT  C

IN P U T /O U T P U T  
U N IT  I ■

T E R M IN A L 
S TR IP  UNIT

P O W E R -O FF KEY 
U N IT  0

POWER 
U N IT  I

- O F F  KEY

Input/Output Unit Selector

4.15 The IOUS includes the logic required to ser­
vice from one to eight IOUCs. Commands sent

by the CC are received at the IOUS. The IOUS de­
codes the address and instruction. I f  the instruction 
is for a data transfer, the IOUS enables the IOUC 
specified by the address and the data plus decoded 
instruction are sent to the IOUC. During normal 10 
operations, the IOUS gathers service and mainte­
nance requests from each IOUC and reports a request 
to the CC when polled. Throughout the data transfer 
operations, the IOUS provides clock pulses to syn­
chronize the IOUC and IOUS. The IOUS also does in­
ternal checks on the information received from CC.

Input/Output Unit Controller

4.16 The IOUCs have all of the logic required to 
control the IOTs. Each IOUC has three port

interfaces to one terminal. A ll ports can be individu­
ally enabled; however, each enabled port of a certain 
IOUC receives the same data. A ll signals (data and 
control) exchanged by the IOUC and IOTs are Elec­
tronic Industries Associated standard signals. The 
data that is transferred is encoded using the United 
States of America Standard Code for Information 
Interchange (USASCII) characters. The IOUC con­
tains a character buffer that holds up to 24 charac­
ters before transferring them to either the CC or the 
IOT. This buffering allows the IOUC to compensate 
for the speed difference between the CC and the IOT.

D. Input/Output Processor Frame

4.17 The input/output processor (IOP) frame (Fig. 
8) replaces the I/O  frame. The IOP frame pro­

vides the same function as the I/O  frame which 
serves as an interface between the IOTs and the 1A 
processor. In addition to the interface function, the 
IOP frame provides new terminal and data link fea­
tures. The generic program includes IOP software 
(common program releases) which provides the I/O 
capabilities. The IOP frame and I/O  software provide 
for a varity of high and low speed transmission rates. 
The IOP frame is micrprocessor controlled and may 
be partially or fu lly equipped. A fu lly equipped IOP 
frame includes:

(a) Two IOP bus units

Fig. 7— Input Output Frame (b) T wto IOPs
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(1) Logic unit

(2) Growth unit

(c) One IOP filte r unit.

For more information on the IOP frame, refer to 
Practice 254-201-045.

E. Memory Address Spectrum

4.18 The software that operates and maintains the 
1A ESS switch is stored in memory units and

backup systems. This software is located throughout 
the 1A processor memory address spectrum. The 
total range of the 1A processor memory address spec­
trum with the 1AE7 generic program is 0 through
17.777.777 (octal). Each processor address gives the 
location of a memory word in the CS, PS, or CC. The 
CS addresses are 0 through 7,777,777 (octal) and the 
PS addresses are 10,000,000 (octal) through
17.777.777 (octal). Program store processesor address 
17,600,000 (octal) through 17,777,777 (octal) are inter­
nal to the CC. The type of information used within 
the memory spectrum includes:

•  Transient information

•  Generic program

•  Parameter information

•  Translation information

•  U tility  programs

•  Call processing information within CC regis­
ters.

4.19 The memory address spectrum is divided into 
groups of 200,000 (octal) processor addresses

per group. Each group is assigned a 2-digit octal 
number called a k-code. A processor address includes 
a k-code, an address within the k-code, and a digit 
indicating i f  the address is a CS address or PS ad­
dress. The CS/PS digit occupies binary bit position 21 
of the processor address. I f  i t  is 0, the address is 
w ith in the CS; and i f  i t  is 1, the address is in PS. The 
k-code is in b it positions 16 - 20 and the address 
w ith in that k-code is in b it positions 0 -15. For more 
information on the memory address spectrum, refer 
to Practice 231-300-014.

K-Codes

4.20 A k-code is used by the CC to access (enable) 
a particular group of processor addresses. A

physical 64K memory unit has one k-code assigned to 
it  and a physical 256K memory unit has four individ­
ual k-codes assigned to it. Original assignment of k- 
codes for store units may change due to automatic or 
manual reconfiguration.

4.21 The maximum number of CS k-codes that may 
be assigned is 32 (decimal). They are num­

bered octally 00 (processor address 0) through 37 
(processor address 7,777,777). Call store k-codes are 
classified as either duplicated call stores (DCSs) or 
unduplicated call stores (UCSs). The UCSs are di­
vided into low UCSs (LUCSs) and high UCSs 
(HUCSs). The firs t four k-codes (0-3 octal) are always 
DCSs and contain the restricted area of the memory 
spectrum. Any one of the next eight k-codes (4-13 
octal) may be assigned as a DCS or LUCS. Call store 
k-codes 14 through 17 are LUCS and CS k-codes 20 
through 37 are HUCS. The sum total of DCS k-codes 
and LUCS k-codes is equal to or less than 16 (deci­
mal).

4.22 A flexible k-code area exists between the 
DCSs and UCSs that includes CS k-codes 4

through 13. The flexible k-code boundary is between 
CS k-codes 7 and 10. The purpose of the flexible k- 
code area is to allow for efficient k-code assignments 
with the available CS memory in each individual 1A 
ESS switch. The maximum number of possible DCS 
k-codes is 12 (0-13 octal). The maximum number of 
possible LUCS k-codes is also 12 (4-17 octal) provided 
the DCS area requires no more than 4 (decimal) k- 
codes.

4.23 The maximum number of program store k- 
codes assigned is 32 (decimal). As with the CS,

they are numbered octally 00 (processor address 
10,000,000) through 37 (processor address 17,777,777). 
The firs t th irty  PS k-codes (0-35 octal) store the ge­
neric program, and portions of the parameter in for­
mation. Program store k-code 36 stores u tility  
programs. The address spectrum in program store k- 
code 37 is internal to the CC and stores call process­
ing information.

F. Call Store/Program Store

4.24 The physical CS and PS memory units are 
equipped in pure communities of 64K semicon-
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ductor or 256K semiconductor stores. Both of these 
stores have metal oxide semiconductor (MOS) ran­
dom access memory (RAM). Each store unit periodi­
cally does its own refresh operation.

4.25 Call Store: The CS is a read-write memory. 
/The DCS and UCS are identical physically, but

are used in the processor differently. Since the DCSs 
handle transient call processing information, they 
are fu lly duplicated. The UCSs are used to store PS 
fault recognition programs, translation information, 
and portions of the parameter information. A backup 
copy of the UCS information is kept on disk memory 
in the APS of FS.

4.26 I f  a DCS is faulty, i t  is removed from service 
and its duplicate operates in a simplex mode.

I f  a UCS is faulty, i t  is removed from service and w ill 
be replaced by a CS from the DCSs. This would leave 
the replacement’s duplicate CS operating in a sim­
plex mode.

4.27 Program Store: The PS is a read-write 
memory. The PSs are used to store the generic

program (also called the resident program), a portion 
of parameters, and u tility  programs. The u tility  pro­
grams are typically kept in the FS or APS and are 
loaded into a PS when needed.

4.28 A ll information stored in a physical PS is kept 
on disk memory in the FS or APS (also called

backup). This eliminates the need for duplicate PS 
memory units as with the DCS. However, in order to 
maintain continuous reliable operation, two addi­
tional PS memory units, called rover stores, are pro­
vided to replace any faulty PS. I f  a faulty PS is 
detected, i t  is removed from service and replaced by 
a rover store. The same information stored in the 
faulty PS is read into the rover store replacement 
from backup.

4.29 During normal operation, the two rover stores 
keep duplicate copies of on line PSs that store

base level and other critical program instructions. In 
the event one of these on line PS units is faulty, a re­
placement rover store does not need to be loaded from 
backup.

64K Call Store/Program Store Semiconductor Memory 
Unit

4.30 A 64K CS/PS memory unit is mounted in a 
single bay frame. The frame is used as a CS

frame or PS frame (Fig. 9). A maximum of six 64K 
CS/PS memory units can be mounted in one frame. 
One 64K CS/PS memory unit equals one CS or one 
PS. Each unit includes a power section and 12 circuit 
packs (CPs) on which memory, logic, power control, 
and bus interface functions are located. Each 64K 
CS/PS memory unit has a storage capacity of 65,536 
(decimal) 26-bit words. For more information on the 
64K CS/PS memory unit, refer to Practices 231-062- 
473, 254-201-012, and 254-201-013.

256K Call Store/Program Store Semiconductor Memory 
Unit

4.31 The 256K CS/PS memory units are mounted 
in two bay frames. The frame has a combina­

tion of CS and PS memory units (Fig. 10). One 256K 
CS/PS memory unit equals one CS or one PS. Each 
unit includes a power section and 12 CPs on which 
memory, logic, power control, and bus interface func­
tions are located. Each 256K CS/PS memory unit has 
a storage capacity of 262,144 (decimal) 26-bit words 
(24 data bits and 2 parity bits). For more information 
on the 256K CS/PS memory unit, refer to Practices 
231-062-473, 254-201-014, and 254-201-015.

G. Auxiliary Data System

4.32 The Auxiliary Data System (ADS) is a versa­
tile, medium speed, data handling system. The

ADS utilizes magnetic tape for data storage and re­
trieval functions. The ADS is used for:

•  System reinitialization (SR)

•  AMA or centralized AMA

•  Program updates

•  System memory dumps

•  General data handling.

4.33 Two communities make up the ADS. Each 
community includes two data unit selectors

(DUSs) and from 2 to 16 pairs of data unit controllers 
(DUCs) and data units (DUs) (each pair is made up 
of one DUC and one DU). The purpose of the DUS is 
to interface the DUC and DU pairs to the CC over the 
AUB.

4.34 For an office equipped with an FS system, the 
DUS is physically located above the disk mem-
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Fig. 9 — 64K CS PS Semiconductor Frame
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256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(CALL STORE 03 OR 11)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(CALL STORE 04 OR 12)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(CALL STORE 02 OR 10)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(CALL STORE 05 OR 13)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(CALL STORE 01 OR 09)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(CALL STORE 06 OR 14)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(CALL STORE 00 OR 08)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(CALL STORE 07 OR 15)

CALL STORE BUS INTERFACE 
TERMINAL STRIP UNIT J5A010AB-1

CALL STORE BUS INTERFACE 
TERMINAL STRIP UNIT J5A010AB-1

PROGRAM STORE BUS INTERFACE 
TERMINAL STRIP UNIT J5A010AC-1

PROGRAM STORE BUS INTERFACE 
TERMINAL STRIP UNIT J5A010AC-1

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(PROGRAM STORE 00 OR 06)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(PROGRAM STORE 05 OR 11)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(PROGRAM STORE 01 OR 07)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(PROGRAM STORE 04 OR 10)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(PROGRAM STORE 02 OR 08)

256K SEMICONDUCTOR STORE UNIT 
J5A010AA-1
(PROGRAM STORE 03 OR 09)

Fig. 10— 256K CS PS Semiconductor Frame
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ory units in a FS frame. For an office equipped with 
an APS, the DUS is located in the API frame. The DU 
may be either a tape transport or data link. When the 
DU is a tape transport, the associated DUC is a tape 
unit controller (TUC). The TUC and tape transport 
are both physically located in a tape unit frame 
J5A002A (Fig. 11). When the DU is a data link, the 
associated DUC is a data link controller (DLC). For 
more information on the ADS, refer to Practices 254- 
201-000 and 254-201-001.

H. File Store System

4.35 The primary uses of the FS system is to store 
the nonresident generic program, and to store

backup information for all of the PSs and undupli­
cated CSs. The memory storage capacity of a fu lly 
equipped FS system is 15 megabytes. The FS system 
is replaced with the APS for all new 1A ESS switches 
and all 1ESS switch to 1A ESS switch conversions.

4.36 The FS system is equipped with one or two 
communities (0,1). Each community includes

a duplicated file store controller (FSC) with one to 
four disk memory units per FSC. Each FSC is 
mounted in a separate FS frame with its memory 
units (Fig. 12). When required, the left bay of the FS 
frame also includes a DUS (part of the ADS) 
mounted above the upper disk memory unit.

4.37 The FSC has a wired logic unit that receives 
and answers requests for data transfers be­

tween the FS communities and the PSs or CSs. Each 
disk memory unit contains a single disk plate that 
stores data on both faces. Each face has 100 tracks 
w ith a capacity of 3200 twenty-four bit words per 
track. One disk memory unit provides storage for 
640,000 words. The disk plate rotates at a speed of 
1745 RPM.

I. Attached Processor Interface Frame

4.38 The purpose of the API frame is to interface 
the 1A processor CC with the ADS and APS

over the AUB. The API frame includes components 
from the ADS (data unit selector) and APS (API 
unit). The API frame is physically part of the 1A pro­
cessor and is used in pairs. The ADS was previously 
discussed in paragraph 4.32. The APS is further de­
scribed in paragraph 4.40.

4.39 Each API frame is a single-bay frame, 7 feet 
high, and 3 feet 3 inches wide. The equipage of

an API frame for a 1A ESS switch is one DUS 
J5A004AZ-1, and one API unit J5A012AA-1 (the API 
frame is designed to hold three API units). For more 
information on the API frame, refer to Practices 254- 
201-002 and 254-201-003.

ATTACHED PROCESSOR SYSTEM

4.40 The APS is an optional 1A ESS switch feature 
(starting with the 1AE7 generic). The in itia l

purpose of the APS is to replace the FS. Other APS 
applications w ill be available with later versions of 
the 1A ESS switch generic. The maximum FS mem­
ory capacity is 15 megabytes while the maximum for 
the APS is 300 megabytes.

4.41 The APS hardware includes an AT&T 3B20D2 
computer and a duplicated API unit (each API

unit is located in separate API frames of the 1A pro­
cessor). The AT&T 3B20D2 computer is a self- 
maintaining disk file system. I t  is mounted in a 7-foot 
high, 2-foot 2-inch wide, by 24- and 18-inch deep 
frame. The API units transfer data between the 1A 
processor and AT&T 3B20D2 computer over the AUB. 
For more information on the general system applica­
tion of the APS, refer to Practice 231-301-005.

SWITCHING NETWORK

4.42 The switching network (Fig. 13) is used to es­
tablish metallic paths for transmission of

voice and signaling through eight stages of switch­
ing. The network connects line to lines, lines to 
trunks, trunks to trunks, and lines or trunks to vari­
ous service circuits. The service circuits consist of 
tones, signal transmitters, signal receivers, coin su­
pervisory circuits, ringing circuits, and maintenance 
circuits. The network consists of a number of LLNs, 
TLNs, and junctor frames interconnected through 
the JGF. The number of LLNs and TLNs used is de­
termined by the volume of tra ffic  assigned to the of­
fice. Each path shown in Fig. 16 represents two wires 
(tip and ring). When a 1A ESS switch is ordered as 
a new office, i t  consists of a 1A processor and a 
remreed switching network. However, a 1A processor 
may be retrofitted into an existing 1ESS switch 
ferreed or remreed office to form a 1A ESS switch. 
The 1A ESS switch uses the remreed switch as the 
basic switching element of the network. Ferreed 
switches are used as the basic switching element only 
when the 1A processor is retrofitted into a ferreed 
type office.
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Fig. 11 — Tape Unit Frame
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Fig. 7 2 — File Store Frame
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A. Line Link Network

4.43 The LLN (Fig. 14) provides the firs t four 
stages of switching for the network. The LLN

is divided into two circuits, the line switch circuit 
(LSC) and the junctor switch circuit (JSC). The LSC 
provides terminations for lines and consists of two 
stages of switching which does the concentration and 
distribution functions. The JSC provides two stages 
of switching for futher distribution and connection to 
the junctors. There are two designs of LSCs avail­
able: one is w ith 2:1 line concentration ratio (LCR) 
for heavy tra ffic  and the other w ith a 4:1 LCR for reg­
ular or light traffic. The mixed concentration ratio 
change (MCRC) permits a mixture of the two LCR 
designs. This feature permits both 4:1 and 2:1 LLNs 
to be used in the same office. The feature is used 
where an office w ith a heavy LLN concentration ratio 
(2:1) cannot economically justify  to expand using 
additional heavy LLNs. This feature allows an office 
of this type to expand more economically by using 
regular LLNs (4:1). The feature allows two B-link ra­
tios to be used where one ratio is 4:4 and the other 
may be 5:4, 6:4,7:4, or 8:4. The line B-links refers to 
the connection between the outputs of the LSCs and 
the inputs of JSCs in an LLN. Various ratios of lines 
to junctors may be used in an office (Table A). The 
choice of ratio to be used is tra ffic  dependent and 
may be changed only during office growth to meet the 
needs of changing tra ffic  conditions. Four JSCs per 
LLN are required for a 1A ESS switch.

4.44 The LLN of a re tro fit ferreed office like a 
remreed LLN is divided into two circuits. In

the ferreed office these circuits are called the LSF 
(Fig. 15) and the junctor switch frame (JSF) (Fig. 16).

4.45 A 2:1 LSF may consist of a 2-bay home or mate 
frame; network control is provided separately

for each frame. Each bay consists of eight concentra­
tors with each containing eight 4 by 4 switches and 
four 8 by 4 switches. Two controllers, each of which 
controls eight concentrators, are associated with 
each frame. Either of the controllers can control the 
complete frame i f  one of the controllers becomes 
faulty. A 4:1 LSF is arranged with a 2-bay basic 
frame and a single supplementary bay. Network con­
trollers are located on both the basic frame and the 
supplementary bay. Either network controller can 
control the complete frame i f  one of the controllers 
becomes faulty. A scanner control unit which oper­
ates line scanner matrixes on both frames is located

on the home frame for 2:1 and on the basic frame for 
4:1 line switching concentrators.

4.46 The same type of JSF is used in both 4:1 and 
2:1 line concentration ratio LLNs. Each JSF

contains four grids. Each grid has eight 8 by 8 
switches in each of two stages. In addition, a 1 by 8 
switch is associated with each switch in stage 1. The 
1 by 8 switch provides access to a common test verti­
cal that is connected to false cross and ground (FCG), 
no-test, and restore-verify circuits.

B. Extended Line Link Network

4.47 The extended line link network (ELLN) fea­
ture is designed to allow up to 32 LLNs in a 1A

ESS switch office. This feature is provided w ith the 
1AE4 and later generic programs.

4.48 The maximum number of LLNs in one office 
is dependent upon the type of concentrators on

the LLNs and the office concentration ratio. Offices 
having only 2:1 type concentrators on the LLNs may 
normally have 28 LLNs regardless of the office con­
centration ratio. In offices equipped w ith 4:1 type 
concentrators, the number of LLNs is dependent on 
the office concentration ratio. I f  the office concentra­
tion ratio is 4:1, the number of LLNs allowed is nor­
mally 28. In offices with concentration of 5:1, the 
maximum number of LLNs allowed is 25. I f  the office 
concentration ratio is 6:1, the maximum number of 
LLNs allowed is 21.

C. Trunk Link Network

4.49 The LLNs are associated with customer lines 
or PBX trunks and TLNs are associated with

interoffice trunks and service circuits. The remreed 
TLN (Fig. 17) provides the last four stages of switch­
ing through the switching network, and consists of 
trunk switch circuits (TSCs) which provide termina­
tions for trunks and JSCs. A re tro fit ferreed TLN 
consists of trunk switch frames (TSFs) (Fig. 18) and 
JSFs. The remreed TLN is completely compatible 
w ith the ferreed TLN; thus, networks of both types 
may operate in the same office.

4.50 Trunk-to-junctor ratios of 1:1 to 1.5:1 (Table 
B) may be arranged by providing a 1024 TLN.

A 1:1 trunk-to-junctor ratio (2048 TLN) represents 
eight TSCs and eight JSCs. Only one trunk-to-junctor 
ratio can be used in a single 1A ESS switch. The se-
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Fig. 14— Remreed Line Link Network Frame Configurations
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TABLE A 

LINE LINK NETWORK SIZES

RATIO OF LINE M AX. NO. OF LINE M AX. NO. OF CUSTOMER M AX. NO. OF LLNs M AX. NO. OF
TERMINALS TO JUNCTORS SWITCH CKTS. PER LLN LINES PER LLN PER OFFICE LINES PER OFFICE

FOR HEAVY CUSTOMER USAGE (2:1 CONCENTRATION RATIO)

2:1 4 2048 16 32,768
3:1 6 3072 16 49,152
2:1 4 2048 28 * 57,344

2.5:1 5 2560 28 *,t 71,680
3:1 6 3072 38 *, 86,016

3.5:1 7 3584 28 *,f 100,352

FOR REGULAR CUSTOMR USAGE (4:1 CONCENTRATION RATIO)

4:1 4 4096 16 65,536
6:1 6 6144 16 98,304
4:1 4 4096 28 *, 114,688
5:1 5 5120 25 *, f, j: 128,000
6:1 6 6144 21 *, § 129,024

* The 1A ESS switch w ith extended line link networks. The maximum number of LLNs for these offices is 
determined by the junctoring requirements and the generic program. The maximum number of LLNs 
shown above with extended networks is with 25 percent of all calls being intraoffice.

t  Concentration ratios are A&M; however, they are valid concentration ratios for 1A processor retrofits.

t  The generic program w ill allow an additional 3/5ths fractionally equipped LLN.

§ The generic program w ill allow an additional l/3 rd  fractionally equipped LLN.

lection of a specific ratio is tra ffic  dependent and 
may be changed to meet the needs of office growth.

4.51 The 1024 TLN (1.5:1 trunk-to-junctor ratio) 
represents six TSCs and four JSCs. The 

remreed 1024 TLN occupies two 2-bay frames with a 
total width of 6 feet 6 inches for each 2-bay frame. 
The remreed TLN is used for 1:1 and 1.5:1 trunk con­
centration ratios. The four separate TSCs and JSCs 
on the 1024 remreed TLN share the PUB receivers 
and the diagnostic bus connections for each bay.

MONITOR AND CONTROL

4.53 In order for the 1A processor to perform the 
call processing and maintenance testing func­

tions required to operate a 1A ESS switch, the 1A 
processor must communicate with the switching net­
work. I t  is the job of the peripheral monitor and con­
tro l units (Fig. 54) to provide the two-way 
communications link required by the 1A processor. 
These units consist of:

4.52 The remreed TLNs are only available 
equipped with a fu ll complement of JSCs. The 

TSCs may be provided on a fractional network basis, 
w ith either ferreed or remreed hardware. The possi­
ble combinations of network concentration ratios are 
listed in Table C.

•  Scanners

•  SDs

•  CPDs.
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BASIC FRAME 

/ ------------------------------ — ~ -------------------
S U P P LE M E N T A R Y  FR A M E

\ / ~ " \

Fig. 15— 4:1 Ferreed Line Switch Frame

A. Scanners

4.54 Scanners are current sensing devices which 
furnish input information to CC. Scanners are 

used to monitor customer lines for on-hook and off- 
hook conditions and to monitor dial pulses, etc. Scan­
ners also monitor trunks and other circuits at dis­
crete time intervals as directed by the system. The 
scanners are provided in 512- or 1024-point modules 
which are physically located on network, trunk, and

junctor frames. Master scanners are provided for 
diagnostic and miscellaneous scanning functions.

4.55 Each point in the system to be scanned is con­
nected to a current-sensing device called a fer- 

rod sensor. The ferrod consists of a ferrite rod 
enclosed by a pair of control windings (Fig. 19). A sin­
gle turn interrogate windings and a single turn read­
out winding are threaded through two holes in the 
center of the ferrod. The control windings are con-
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Fig. 16 — Ferreed Junctor Switch Frame (Line or Trunk)
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Fig. 18— Ferreed Trunk Switch Frame
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TABLE B 

TRUNK LINK NETWORK SIZES

RATIO OF 
TRUNK TERMINALS 

TO JUNCTORS

M A X . N O . OF 
TSCS 

PER T IN

M A X . N O . OF 
TERMINALS 

PER TLN

M A X . N O . F 
JUNCTORS 

PER TLN

M A X . N O . OF 
TLNs PER 

OFFICE

M A X . N O . OF 
TRUNKS 

PER OFFICE

1 to  1 4 1024 4 16 16,384

1.5 to  1 6 1024 4 16 24,576

1 to  1 8 2048* 8 16 32,768

* — M ay be 2-W ire  o r H IL O  4-W ire

TABLE C

POSSIBLE COMBINATIONS OF NETWORK CONCENRATION RATIOS

U N  CONCENTRATION
RATIO \  TLN CONCENTRATION RATIO

A n y  in  Table A 1024 T L N  (1:1 o r 1.5:1) o r 1024 T L N  (1:1) w ith  2048 T L N  (1:1) o r 1024 T L N  (1:1) w ith  
2048 T L N  (1:1 H IL O  4-W ire .)

No L LN s 2048 T L N  (1:1) w ith  2048 T L N  (1:1 H IL O  4 -W ire ) o r 2048 T L N  (1:1)

nected in  series w ith  the  c irc u it  to  be sensed o r super­
vised. A  scanner can select and in te rro g a te  any group 
o f 16 fe rrods  specified by in fo rm a tio n  received fro m  
the  CC. Each o f the  16 fe rro ds  in te rro g a te d  w i l l  cause 
a pulse o r no pulse o u tp u t re fe rre d  to  as a 1 o r 0 read­
out, respective ly. W he the r the  readout is  a log ic 1 o r 
0 w i l l  depend on the  sta te  o f the  scanned c irc u it. F o r 
example, i f  a custom er line  is  be ing  observed, the  on- 
hook (open) cond ition  resu lts  in  a 1; the  o ff-hook 
(closed) cond ition  is a 0. In  response to  signals fro m  
CC, a scanner produces a 16-b it o u tp u t w ord  th a t is 
tra n s m itte d  to  the  CC fo r  in te rp re ta tio n .

4.56 The fo llo w in g  types o f scanners are used in  a 
1A ESS sw itch:

(a) Ferreed sw itch  line  scanners

(b) Remreed sw itch  lin e  scanners

(c) U n ive rsa l tru n k  scanners

(d) M U T  scanners

(e) Junc to r scanners

( f)  M aste r scanners

(g) Com bined M T  (m aste r) scanners.

The scanners d if fe r  m a in ly  in  fu n c tio n  and types o f 
fe rro ds  used; however, the  co n tro l and opera tion  o f 
a ll  scanners are essen tia lly  the  same. The to ta l num ­
ber o f scan p o in ts  requ ired  in  a 2 -w ire  1A ESS sw itch  
is about one and a h a lf  tim es the  num ber o f o ffice  
lines.

4.57 The MS (F ig . 20) supplem ents the  line , tru n k , 
and ju n c to r  scanners to  co llect a d d itio n a l in ­

fo rm a tio n  a t m any po in ts  in  an o ffice . The m aster 
scanner also supplies the scan p o in t fo r  m isce lla ­
neous tru n k  (M T ) fram e  c ircu its . T h is  scanner con­
sists o f 1024-point fe rro d  sensor m a tr ix  and 
dup lica ted  co n tro l un its .
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T O  C U S T O M E R , JU N C T O R , T R U N K  
OR O T H E R  C IR C U IT  T O  B E  S E N S E D  O R  S U P E R V IS E D

Fig. 19— Typical Ferrod Arrangement

B. Signal Distributors

4.58 The SDs are used to  select and co n tro l equ ip­
m en t w ith in  the  1A ESS sw itch  fo r  w h ich  op­

e ra tio n  a t e lectron ic  speeds is n o t requ ired . The SDs 
p rov ide  the  CC w ith  a means fo r  se lecting  and opera t­
in g  m agne tic  la tc h in g  re lays in  t ru n k  and service c ir ­
cu its , ju n c to r  c ircu its , and c e rta in  co n tro l c ircu its . 
Thus, SDs are the  b u ffe rs  between the  m icrosecond 
CC requests and the  m illisecond  re lay  response.

4.59 A  supp lem entary  SD (SSD) u n it  located on an 
M T  fram e  is ava ilab le  fo r  use when the  SD

p o in t a rrangem en t o f ju n c to r  and un ive rsa l tru n k  
fram es (U TFs) is in s u ffic ie n t. T h is  supp lem entary  
u n it  p rovides a com plete SD fo r  c irc u its  located on 
M T  fram es.

C. Central Pulse Distributor

4.60 The CPD (F ig . 21) is used to  p rovide  CC w ith  
access to  m any p o in ts  w ith in  the  system  re ­

q u ir in g  action  signals.

4.61 Upon rece iv ing  an o rde r fro m  CC, a CPD se­
lects and pulses one o f the  ou tpu ts  specified by

the  address fro m  CC. O u tpu ts  fro m  the  CPD m ay be 
e ith e r u n ip o la r (pulses o f o n ly  one p o la r ity )  o r b ipo ­

la r  (pulses o f e ith e r p o la r ity ). U n ip o la r pulses are 
m a in ly  used to  enable pe rip h e ra l u n its  (scanners, 
SDs, n e tw o rk  fram e  con tro lle rs ). The v e rif ic a tio n  
pulse th a t resu lts  is re tu rne d  to  the  CPD, decoded, 
and then  sent to  the  CC. B ip o la r pulses, sent to  pe­
r ip h e ra l and o the r un its , can be used to  change the 
sta te  o f f lip - f lo p s  o r to  operate a log ic  c irc u it. C ir ­
cu its  rece iv ing  a b ip o la r o u tp u t pulse do no t re tu rn  
a v e r ify  pulse to  the  CPD.

MAINTENANCE AND ADMINISTRATIVE CONTROL

4.62 The m aintenance and a d m in is tra tiv e  co n tro l 
consists o f equ ipm ent used by m aintenance 

personnel in  m a in ta in in g  an ESS sw itch . M a in te ­
nance and a d m in is tra tiv e  co n tro l also conta ins the 
hardw are  th a t  a llow s the  1A ESS sw itch  to  re lieve 
incom ing  t r a f f ic  congestion caused by outside sw itch ­
in g  offices. The fo llo w in g  equ ipm ent com prises the 
m aintenance and a d m in is tra tiv e  con tro l:

•  MCC

•  T ru n k  and line  tes t fram e

•  S upp lem enta ry  tru n k  tes t fram e

•  M anua l t ru n k  tes t fram e
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A. Master Control Center

4.63 The MCC serves as the  p r im a ry  in te rface  be­
tween the  1A ESS sw itch  and the  m aintenance 

personnel. The MCC consists o f a 1A processor, con­
t r o l  and d isp lay fram e  (C &D ), a m aintenance te rm i­
na l in c lu d ing  a cathode-ray tube d isp lay, and a new ly 
designed tru n k  and line  tes t panel (TLT P ). The m a in ­
tenance channel is described in  paragraphs 4.73 and 
4.74. The MCC equ ipm ent as described above is  a 
fu n c tio n a l equ ipm ent g roup and does no t define  a 
phys ica l location. F o r exam ple, an A D S  tape u n it  
m ay be located next to  the  C &D . The tape u n it  is  no t 
fu n c tio n a lly  p a r t o f the  MCC b u t is  located nex t to  
the  C &D fo r  the convenience o f m aintenance person­
nel. The C &D  has co n tro l and d isp lay  panels (CDs) 
th a t serve as a d ire c t com m un ications l in k  between 
m aintenance personnel and the  system  (F ig . 22). The 
con tro ls  are provided so m anua l recovery o f the  sys­
tem  can be b ro ug h t about by d ire c t co n tro l o f system  
opera tion  and co n fig u ra tio n  w hen au tom a tic  recov­
e ry  fa ils . The ind ica to rs  and d isp lays provide in fo r ­
m a tio n  concern ing system sta tus and perform ance. 
As a fu n c tio n a l u n it  the  CDs are connected to  the  1A 
ESS sw itch  th ro u g h  the  P P i fram e . The P P I conta ins 
the  co n tro l and d isp lay  log ic fo r  the  lam ps, keys, and 
disp lays.

The CDs inc lude the  fo llo w in g :

•  1A processor d isp lay panel

•  1A processor request panel

•  1A ESS system  sta tus panel.

The processor d isp lay and request panels are com­
mon to  a ll 1A ESS sw itch  app lica tions  o f the  1A p ro ­
cessor; however, the  system s ta tus  panel is un ique to  
the  1A ESS sw itch . F o r more in fo rm a tio n  on the  con­
t r o l and d isp lay  fram e, re fe r to  P ractice  231-301-000.

Fig. 20— Master Scanner

•  IOTs

•  ROTL

•  DOC.

B. Automatic Message Accounting

4.64 The A M A  fe a tu re  is included w ith  a ll 1A ESS 
sw itches. I ts  fu n c tio n  is  to  a u to m a tica lly  re ­

cord b il l in g  data  on calls. S o ftw are  program s accu­
m ulate, fo rm a t, and tra n s fe r the  b il l in g  data  fro m
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Fig. 22— Control and Display Frame Showing CDs

ca ll s to re  to  the  ADS. O p tiona l fea tures (s ta r t in g  
w ith  the  1A E 8A  generic) are the  A M A  S tandard  E n ­
tree  (A M A S E ) and A M A  Teleprocessing System 
(A M A T P S ). W ith  the  A M A S E  and A M A T P S  fea­
tures, the  b il l in g  data  is  tra n s fe rre d  fro m  CS to  the 
APS.

4.65 The A M A  fea tu re  stores b il l in g  da ta  onto 
m agne tic  tape o f the AD S. T h is  tape is  m anu­

a lly  rem oved on a period ic  basis and shipped to  a rev ­
enue accounting  o ffice  (R AO ) fo r  processing. F o r 
m ore in fo rm a tio n  on the  A M A  fea tu re , re fe r to  P rac­
tice  231-390-063.
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4.66 The A M A S E  and A M A T P S  fea tures sto re  b i l l ­
in g  da ta  onto  d isk  m em ory o f the  APS. These

fea tu res  operate on a sto re  and au tom a tic  fo rw a rd  
basis. The b il l in g  data  is collected d u rin g  the  course 
o f a ca ll and is  stored in  an A M A  reg is te r. A l l  A M A  
reg is te rs  are 18-words long  w ith  the  A M A S E  fea tu re , 
regard less o f ca ll type. N ext, the  contents o f th e  reg­
is te r  is  copied in to  a CS b u ffe r  fo r  la te r  tra n s fe r  to  
the  APS. The APS fo rm a ts  th is  da ta  in to  s tandard  
A M A  en tries  and stores the  fo rm a tte d  da ta  on d isk  
m em ory. The APS is  p e rio d ica lly  po lled by a rem ote 
co llec to r located in  an RAO . W hen the  APS is  polled, 
i t  re tr ieves  th e  A M A  da ta  fro m  d isk  m em ory and 
teleprocesses i t  to  the  co llec to r over dedicated o r 
d ia l-u p  da ta  lin ks .

4.67 W hen a 1A ESS sw itch  has A M A S E / 
A M A T P S , i t  m ay have ano the r o p tio na l fea­

tu re  ca lled the  M u lt i-E n t ry  Teleprocessing System 
(M E TS ). T h is  fe a tu re  provides a means o f recovering  
re s tr ic te d  DCS w ords in  o ffices equipped w ith  the  
APS. Instead  o f h o ld in g  an A M A  reg is te r on every 
b ille d  ca ll, fo r  th e  fu l l  d u ra tio n  o f the ca ll, A M A  reg­
is te r  in fo rm a tio n  is  sent to  the  APS w here i t  is re ­
ta ined  u n t i l  th e  c a ll completes. A t  ca ll com ple tion, a 
ca ll com p le tion  re p o rt is  sent to  the  APS. A f te r  th is , 
A M A  h a n d lin g  is  done in  the  same m anner as 
A M A S E /A M A T P S  features.

4.68 F o r m ore in fo rm a tio n  on the  A M A S E  and 
A M A T P S  fea tures, re fe r to  P ractice  231-390-

069 (when pub lished 3Q84).

C. Trunk and Line Test Panel

4.69 The T LT P  provides a means to  m a n u a lly  re ­
move fro m  service and to  tes t ou tgo ing  tru n ks ,

service c ircu its , o r custom er lines. The T LT P  is  also 
used to  p e rfo rm  a num ber o f m iscellaneous tra n s m is ­
sion tests.

D. Supplementary Trunk Test Panel

4.70 The supp lem en tary  t ru n k  tes t panel (STTP) is 
fu n c t io n a lly  ide n tica l to  the  T LT P  w hen per­

fo rm in g  tru n k  tests. The m a jo r d iffe rence is  th a t  the 
STTP is  no t p rovided w ith  lin e  tes t features. W ith  
a pp ro p ria te  options, the  STTPs m ay be located up to  
1500 cable fee t fro m  th e  tes t level p o in t o r the  re fe r­
ence T L N  and m ay be powered fro m  o the r systems in  
the  b u ild in g . Between each tw o  STTPs is an a u x ilia ry  
te s t fram e  housing  a te rm in a l and o p tio na l rack ­

m ounted te s t equ ipm ent. R efer to  SD-1A256-01 fo r  
the  supp lem entary  tru n k  tes t c irc u it.

E. M anual Trunk Test Position

4.71 The m anua l t ru n k  tes t pos ition  (M TTP ) (F ig . 
23) is  used to  te s t H IL O  4 -w ire  tru n k s  as w e ll

as 2-w ire  tru n ks . I t  is  requ ired  fo r  H IL O  4 -w ire  and 
to l l  CCIS and is o p tio n a l fo r  o th e r tru n k  tes ting . I t  
m ay be used in  an o ffice  w ith  STTPs. Between each 
tw o  M TTP s is  an a u x il ia ry  m anua l te s t (A M T ) fram e . 
The A M T  m ounts transm iss ion  tes t sets as w e ll as an 
IO T. The IO T  can be a send/receive channel. The 
M TTP  and A M T  can be located up to  1500 cable fee t 
fro m  the  1A ESS sw itch . B o th  the  M T T P  and A M T  
are s tandard  2 fe e t and 2 inch  fram es.

F. Inpu t/O u tp u t Terminals (lOTs)

4.72 The IO Ts p rov ide  telephone personnel w ith  
the  ca p a b ility  to  com m unicate w ith  th e  1A

ESS sw itch . C om m un ica tion  between the  te lephone 
personnel and th e  CC is  over transm iss ion  paths. 
These pa ths are ca lled IO  channels (IOCs). A n  IOC 
consists o f an IO U , an IO UC, and fro m  one to  th re e  
ports . Several CS m em ory areas serve as storage fo r  
te rm in a l messages. Some o f the  channels are spec ifi­
ca lly  used fo r  a m ed ium  speed (1200 baud) tra n s m is ­
sion ra te  w h ich  requ ires  the  use o f a D ATAS PE ED ®  
40 as an IO T. O th e r channels requ ire  a slow speed 
(110 baud) transm iss ion  ra te  w h ich  requ ires th e  use 
o f a m odel 35 IO T . A  few  o f the  channels can be used 
fo r  e ith e r slow  o r m ed ium  transm iss ion  rates. Table 
D  shows the  d if fe re n t IOCs and th e ir  rates. The fo l­
lo w in g  types o f IOCs are used.

4.73 Local Maintenance (LOC): The loca l 
m aintenance channel is  used to  re p o rt system

sta tus to  m aintenance personnel and a llow s m a in te ­
nance personnel to  p e rfo rm  a v a r ie ty  o f system  tests 
and in te rro g a tio n s . T h is  channel and the  rem ote 
m aintenance channel are a lw ays included in  a 1A 
ESS sw itch . M ain tenance IO T  messages ind ica te  
a la rm  cond itions, tro u b le  cond itions, trou b le  d iagno­
sis, t r a f f ic  overload cond itions, and rep lies to  in te r ro ­
gations.

4.74 Remote Maintenance (REM): The R E M  
channel is  a m u ltipu rpo se  channel th a t is  used

as backup channel fo r  several o the r channels.

4.75 Recent Change Service (RCS) Order:
The RCS o rde r channel is  used to  in p u t service
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Fig. 23— M anual Trunk Test Frame
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TABLE D

INPUT/OUTPUT CHANNELS (lOUs) FOR 1A ESS SWITCH

CHANNEL FUNCTION MNEMONIC CHANNEL SPEED tERMNML TVPfc

Loca l m aintenance LOC M edium D A T A S fE E D  40

Remote m aintenance R EM M edium D A T A S P E E D  40

Recent change service o rder RCS Slow o r M ed ium D A T A S P E E D  MO 
o r M odel 38.K S R

A d m in is tra tiv e  d ia l service TR1 M edium I)A T A S P E E l> .40

S upp lem enta ry  d ia l service TR2 1

S upp lem enta ry  rem ote m aintenance SRM M edium n ^ T A 0 lk f ) f 4 O

SCC m aintenance SCI M edium D A T A S # lfe ? 4 0

S upp lem enta ry  SCC m aintenance SC2 M edium D A T A S P E E D  40

B e ltlin e  m aintenance B LT Slow M odel 3S KSR

P la n t service center PSC Slow o r M edium D A T A S P E E D  40 
o r M odel 35 KSR

N e tw o rk  m anagem ent N M G Slow o r M edium D A T A S P E E D  40 
o r M odel 35 KSR

C a llin g  lin e  id e n tif ic a tio n C LT Slow o r M ed ium D A T A S P E E D  40 
o r M odel 35 KSR; ' I ,  :

F irs t  tru n k  m aintenance ST1 Slow M odel 35 KSR

Second tru n k  m aintenance ST2 Slow M odel k  E S R

T h ird  tru n k  m aintenance ST3 Slow M odel 35 KSR

F o u rth  tru n k  m aintenance ST4 Slow M odel 35..KSR
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order in fo rm a tio n . T h is  in fo rm a tio n  includes 
changes in  type  o f service, in s ta lla tio n  o f new service, 
and inc lus ion  o f new fea tures as p a r t o f custom er ser­
vice. T ra n s la tio n  in fo rm a tio n  m ay be v e rif ie d  over 
th is  channel.

4.76  Administrative Dial Service (TR1):
T h is  channel, also ca lled the  t r a f f ic  1 channel, 

repo rts  c e rta in  t r a f f ic  load cond itions, overload s ta ­
tus, and th e  t r a f f ic  da ta  accum ulated by th e  system. 
The d ia l service channel is  used to  im p lem en t lin e  
load co n tro l, to l l  n e tw o rk  p ro tection , and can be used 
to  exam ine t r a f f ic  reg is te rs  in  m em ory. T h is  channel 
is used by n e tw o rk  a d m in is tra tio n  to  m a in ta in  and 
a dm in is te r t r a f f ic  fa c ilit ie s .

4.77 Supplementary Dial Service (TR2):
T h is  channel, also ca lled the  t r a f f ic  2 channel, 

reports  the  C (continuous) schedule, H  (busy hou r) 
schedule, D  (d a ily )  schedule (segments A  and B on ly), 
and W  (w eekly) schedule. The supp lem en tary  d ia l 
service channel is  p rovided to  produce ou tpu ts  fo r  
m achine-m achine in terfaces. Exam ples are m agnetic  
tape ca rtr idg es  reco rd ing  data  o r e x te rn a l systems 
rece iv ing  da ta  d ire c tly .

4.78 Supplementary Remote Maintenance 
(SRM): T h is  m aintenance channel is p ro ­

vided fo r  use by the  e lectron ic  systems assistance 
centers (E SA C ) o r s im ila r  centers. T h is  channel has 
the  same ca pa b ilit ie s  as the  rem ote m aintenance and 
local m aintenance (LOC) channels.

4.79 SCC Maintenance (SCI): T h is  m a in te ­
nance channel is provided fo r  use by the  SCC.

The SCC m aintenance channel has the  same ca pa b ili­
ties as the  rem ote m aintenance and loca l m a in te ­
nance channels.

4.80 Supplementary SCC Maintenance: T h is  
channe l is  used as a backup fo r  th e  S C I chan­

nel. The supp lem en tary  SCC m aintenance channel 
has a ll o f the  capab ilit ie s  o f the  SC I channel. Th is  
channel is  equipped w ith  e ith e r a p riv a te  lin e  o r d ia l 
access.

4.81 Beltline Maintenance (BLT): T h is  chan­
nel gives sw itchroom  personnel the  c a p a b ility

to  com m unicate  w ith  the  CC fro m  a m ob ile  IO T. 
S w itch room  personnel can move th e  m ob ile  IO T  to  an 
equ ipm ent fram e  w ith in  the  o ffice  and p lu g  in to  the  
spare ja c k  on the  fram e . Th is  c a p a b ility  gives person­

nel b e tte r access to  equ ipm ent and a llow s fo r  m ore 
e ffic ie n t te s tin g  o f equ ipm ent.

4.82 Plant Service Center (PSC): The PSC
channel, also re fe rre d  to  as the  a u to m a tic  lin e  

in su la tio n  te s t (A L IT )  o r loca l te s t desk (L T D ) is a 
nonm aintenance send-receive channel. I t  is  used by 
the  system  fo r  reco rd ing  in fo rm a tio n  a t a local o r 
rem ote te s t bureau. T h is  in fo rm a tio n  consists o f a 
l is t  o f perm anen t s igna ls on lines, resu lts  o f A L IT s , 
and resu lts  o f tests pe rfo rm ed  on pressurized cable 
connector pa irs .

4.83 Network Management (NMG): T h is  
channel p rovides tw o  features: Code b lock ing

(CB) and tru n k  g roup co n tro l (TG C). These fea tures 
are used in  overload cond itions to  he lp  a lle v ia te  t r a f ­
f ic  congestion. T h is  is  done by cance lling  c a ll a t­
tem p ts  th a t have a low  p ro b a b ility  o f com p le tion  and 
to  in h ib it  the  spread o f m achine congestion. In  add i­
tio n , th is  channel can be used to  request s ta tus  in fo r ­
m a tio n  and t r a f f ic  data.

4.84 Calling Line Identification (CLID): T h is  
channel p rovides in fo rm a tio n  th a t  has been

requested as a re s u lt o f in i t ia t in g  c a llin g  lin e  id e n t i­
f ic a tio n  procedures. T h is  in fo rm a tio n  includes the  
c a llin g  D N , the  ca lled D N , and a t w h a t tim e  th e  ca ll 
was placed.

4.85 First, Second, Third, and Fourth Trunk 
Maintenance (ST1, ST2, ST3, and ST4):

The te rm in a ls  on these channels supp lem ent the  
T LT P  fa c ilit ie s  in  the  MCC. Each t ru n k  g roup is  as­
signed to  one o f fo u r tes t positions. Each pos ition  
n o rm a lly  has tw o  supp lem entary  t ru n k  te s t fram es. 
Located between these tw o fram es is an a u x il ia ry  tes t 
fram e  w ith  an IO T  w h ich  is  used fo r  com m un ica tion  
over a tru n k  m aintenance channel.

4.86 F o r m ore in fo rm a tio n  on IOCs fo r  the  1A  ESS 
sw itch , re fe r  to  P ractice  231-301-020.

G. Remote Office Test Line (ROTL)

4.87 The R O TL provides the  c a p a b ility  o f p e rfo rm ­
in g  tru n k  transm iss ion  tests. T ransm iss ion

tests are in it ia te d  by e ith e r an e x te rna l te s tin g  loca­
tio n  o r an o p tio na l p rogram  con tro lled  in te rro g a to r 
(PC I). The te s tin g  loca tion  is ty p ic a lly  a centra lized  
a u tom a tic  re p o rtin g  on tru n k s  (C AR O T), o r ano the r 
sw itch in g  o ffice . The op tiona l PC I a llow s fo r  lo ca lly  
in it ia te d  a u to m a tic  tru n k  transm iss ion  tests using
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RO TL. These tests are in it ia te d  v ia  the m aintenance m ent. Each data  l in k  provides the in te rface  between 
channel, T LT , o r the STT. a data loop and the  1A ESS sw itch.

H. Dynamic Overload Control

4.88 The DOC fram e  provides a m ou n tin g  space fo r  
the  DOC tra n s m it te r  c irc u it and the  N M G

in d ic a to r c ircu its . The tra n s m it te r  c irc u it  e x its  in  an 
o ffice  o n ly  i f  the  DOC fram e  is provided. The tra n s ­
m it te r  c irc u it  p rovides the  means by w h ich  the  sys­
tem  can reduce ca llin g  t r a f f ic  fro m  outside o ffices 
w hen th is  t r a f f ic  causes congestion. The DOC tra n s ­
m it te r  sends signals to  these o ffices to  e ith e r stop or 
decrease ro u tin g  t r a f f ic  to  the  DOC o ffice  on desig­
nated t ru n k  groups. The N M G  in d ic a to r c irc u it is 
m ounted on the  M T  fram e  i f  no DOC fram e  is p ro v id ­
ed. The in d ic a to r  c irc u it  p rovides the  means by w h ich  
a rem ote  N M G  co n tro l center can m o n ito r the  sw itch ­
in g  system  states. The in d ic a to r c irc u it  p rovides 24 
SD re lays. A  contact closure associated w ith  each 
re lay  p rovides an o n -o ff in d ica tio n  to the  rem ote 
N M G  c o n tro l center.

CENTREX EQUIPMENT UNITS

4.89 The CTX service is  a centra lized  telephone 
com m un ica tion  exchange service us ing  the

data  h a n d lin g  and sw itch in g  capab ilit ie s  o f a nearby 
1A ESS sw itch . Reference should be made to  P ractice  
966-102-100 fo r  a com plete l is t  and exp lana tion  o f 
CTX fea tures. C entrex service requ ires the  use o f 
th ree  a d d itio n a l specialized equ ipm ent un its :

•  CTX data  l in k  fram e  (a t the  1A ESS sw itch )

•  CTX console co n tro l cab ine t (a t the  custom er 
prem ises)

•  A tte n d a n t te lephone consoles (a t the  cus­
to m e r prem ises).

4.90 A  data  loop is connected between the da ta  l in k  
fra m e  and the  console co n tro l cab ine t to  con­

t ro l the  sta tes o f the  lam ps and to  receive key signals 
fro m  the  rem ote centrex a tte n d a n t telephone con­
sole.

COMMON
EQUIPMENT

DATA LIN K 0

DATA LIN K  1

DATA LIN K  3

DATA LIN K  4

DATA L IN K  5

DATA LIN K 6

DATA LIN K  7

FUSE PANEL

DATA LIN K  2

FILTER
PANEL
(IN BASE)

CONTROL 
PANEL

Fig. 24— Centrex Data Link Frame

4.91 The CTX o ffice  end o f a CTX data  loop te rm i­
nates in  a CTX data  l in k  c irc u it m ounted on a 

CTX da ta  l in k  fram e  (F ig . 24) in  the 1A ESS sw itch. 
The C TX data  l in k  fram e  is a rranged to  m oun t up to 
e ig h t da ta  l in k  c irc u its  and th e ir  associated equip-

4.92 The rem ote end o f the data  loop te rm in a te s  in  
a console co n tro l c irc u it conta ined in  the  con­

sole co n tro l cab ine t (F ig . 25) a t the CTX loca tion . The 
console co n tro l c irc u it provides the  in te rface  between
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the  data  loop and the  a tte n d a n t telephone consoles. 
As m any as fo u r  a tte n d a n t telephone consoles can be 
con tro lled  by a s ing le  data  loop and a console co n tro l 
cab ine t m o u n tin g  fo u r  console co n tro l c ircu its .

4.93 A tte n d a n t te lephone consoles (F ig . 26) are 
used by the  CTX custom er to  p rovide  a tte n ­

dan t service. The 1A ESS sw itch  can w o rk  w ith  the  
50A custom er prem ises system  (CPS) consoles a r­
ranged w ith  a tte n d a n t d ire c t s ta tion  selection 
(AD SS ) and busy lam p  f ie ld  (B L F ) fo r  sm a ll CTX ser­

vice o r PBX service (P ractice  981-300-100). The 50B 
CPS provides a ll o f the  fea tures ava ilab le  w ith  the 
50A CPS. A  custom er w ith  the  50B CPS m ay have up 
to  4 a tte n d a n t pos itions w ith  B L F /d ire c t s ta tio n  se­
lec tion  (DSS) fea tures o r up to  16 a tte n d a n t positions 
w ith o u t B L F /D S S  features. The CPS m ay be eng i­
neered to  meet t r a f f ic  capacity  and requ irem en ts  o f 
the  CTX custom er.

CONNECTING BLOCKS

SLIDE 2

SLIDE I

CENTREX CONSOLE 
CONTROL UNIT 

OR
- TRUNK BUSY

MEMORY UNIT 
- i  OR 

L & ^ P  'MULTIPLE UNIT 
(CONTROL PO SITIO N  I)

CENTREX fO N S O LE  
CONTROL 'UNIT 

(CONTROL POSITION O)

COMMON 
EQUIPMENT UNIT 
WITH RELAY UNIT

POWER SUPPLY 2

Fig. 25 — 1A ESS Switch Centrex Console Control Cabinet



ISS 3, AT&T 966-120-100

Fig. 26— Centrex A ttendant Telephone Consoles
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4.94 A  sum m ary  o f equ ipm ent capacities fo r  u n its  
associated w ith  the  1A ESS sw itch  is  shown in

Table E.

DATA TERMINAL GROUP

4.95 The da ta  te rm in a l g roup is  a 4-bay com plex 
con ta in ing  the  te rm in a ls  and modems fo r  up

to  32 signa l lin ks , as w e ll as dup lica ted  te rm in a l ac­
cess con tro lle rs . The c o n tro lle rs  in te rface  the  te rm i­
nals to  the  p e rip h e ra l u n it  bus system  o f the  
processor. The te rm in a l is  a sm all, special-purpose 
s to red-p rogram  processor w h ich  m a in ta in s  da ta  
com m un ication  over the  s ign a ling  l in k  and provides 
b u ffe r in g  between its e lf  and the  1A  ESS sw itch  p ro ­
cessor fo r  received and to -b e -tra n sm itte d  da ta  f i l le d  
in fo rm a tio n  words. In  th e  CCIS system  these w ords 
are ca lled s igna l u n its . The 1A ESS sw itch  processor 
p e rio d ica lly  po lls  the  co n tro lle r to  de te rm ine  w h ich  
te rm ina ls , i f  any, con ta in  w a it in g  d a ta -f ille d  in fo r ­
m a tio n  words. S ynchron iza tion , e rro r  detection, re ­
transm iss ion  o f in fo rm a tio n  w ords received in  e rro r, 
and acknow ledgm ent o f co rre c tly  received in fo rm a ­
tio n  w ords are also handled  by the  te rm in a l indepen­
den t o f the processor.

4.96 The data  te rm in a l basic fram e  (J1A094A-1) o f 
the te rm in a l g roup  consists o f tw o  bays, each

3 fee t 3 inches w ide  and 7 fee t h ig h  (F ig . 27). Con­
ta ined  on th is  fra m e  are up to  e ig h t te rm in a ls  w ith  
modems, the  dup lica ted  te rm in a l access co n tro lle rs , 
and the  associated voice frequency l in k  access 
(V F L A ) c ircu its . Tw o supp lem entary  3 fo o t 3 -inch  
bays (F ig . 28) m ay be added, each con ta in ing  fo u r  
a dd itio na l te rm ina l-m od em  u n its  and fo u r  associated 
V F L A  c ircu its .

DISTRIBUTION FRAMES

4.97 In  a d d itio n  to  the  u n its  and fram es a lready 
m entioned, o th e r fram es are used w h ich  per­

fo rm  noncon tro l fu nc tio ns . These fram es are p r im a r ­
i ly  d is tr ib u tio n  fram es  and are used to  in te rconnect 
tw o  groups o f leads in  a unique p a tte rn  accord ing  to  
the  o ffice  assignm ent. The in te rconnecting  p a tte rn  
can be easily rea rranged  when assignm ents are 
changed. The a d d itio n a l noncon tro l fram es are:

•  M a in  d is t r ib u t in g  fram e  and p ro tec to r fram e

•  T ru n k  d is t r ib u t in g  fram e

•  In te rm e d ia te  d is tr ib u t in g  fram e.

A. Main Distributing Frame and Protector Frame

4.98 A l l  outside cable fro m  custom ers and o the r 
COs are te rm in a te d  a t the  p ro tec to r fra m e  on

p ro tec to rs  th a t p reven t damage to  o ffice  equ ipm ent 
fro m  lig h tn in g  and pow er crosses on selected special 
c ircu its . Cables fro m  the  p ro tec to rs  are connected to 
a lte rn a te  colum ns o f te rm in a l blocks a t the  m a in  d is ­
t r ib u t in g  fram e  and are d is tr ib u te d  v e rtic a lly . P ro ­
te c to r cables are in terconnected  w ith  cables fro m  
L LN s  and in te rm e d ia te  d is tr ib u t in g  fram es w h ich  
are connected to  the  re m a in in g  co lum ns (d is tr ib u te d  
v e rt ic a lly  across th e  co lum n).

B. Trunk D istributing Frame

4.99 The tru n k  d is tr ib u t in g  fra m e  in te rconnects 
tru n k  and service c irc u its  and the  T L N  ap­

pearances. The d is tr ib u t in g  fram e  is also a p re fe rred  
p o in t fo r  cross-connections no t re q u ir in g  d ire c t ac­
cess to  an outside cable p a ir. The T L N  appearances 
are connected to  a lte rn a te  colum ns o f te rm in a l 
blocks and the  t ru n k  c irc u its  and service c irc u its  are 
connected to  the  re m a in in g  columns.

C. Intermediate Distributing Frame

4.100 The in te rm e d ia te  d is tr ib u t in g  fram e  
in te rconnects the  m a in  d is t r ib u t in g  fram e

and incom ing  and ou tgo ing  tru n k  c ircu its . In  appear­
ance, the  in te rm e d ia te  d is tr ib u t in g  fram e  is  the  same 
as the  tru n k  d is tr ib u t in g  fram e. Cable p a irs  fro m  the 
m ain  d is tr ib u t in g  fram e  are connected to  a lte rn a te  
colum ns o f te rm in a l b locks w h ile  cable p a irs  fro m  the 
tru n k  c irc u its  are connected to  the  re m a in in g  co l­
umns.

D. Power Distribution Frame and Power Plant Frame

4.101 A rea  bus centers and pow er d is tr ib u tio n  fuse 
boards are located near the  CO equ ipm ent

and serve as d is tr ib u tio n  po in ts  fo r  the  va rious v o lt ­
ages.

4.102 The pow er d is tr ib u tio n  system  fo r  a 1A ESS 
sw itch  fo llo w s  s tandard  p la n t practices. The

n o rm a l ac pow er source fo r  the  e n tire  o ffice  is com­
m erc ia l ac. I f  com m ercia l ac is lost, eng ine-driven  a l­
te rn a to rs  supp ly reserve ac pow er to  replace 
com m ercia l ac. P r im a ry  dc pow er is n o rm a lly  sup­
p lied  by b a tte ry  p la n t re c tif ie rs  th a t conve rt com- 
m erc ia l/rese rve  ac to  p r im a ry  dc power. W hen 
com m erc ia l/reserve  ac is d isrup ted , reserve b a tte rie s
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TABLE E

SUMMARY OF EQUIPMENT UNIT CAPACITIES

NAME DESIGNATION CAPACITY OR REMARKS

Basic fe rreed  lin e  s w itch in g  c irc u it LSC 512 lines — 128 B -lin ks , n e tw o rk  and
(4 to  1 cone.) bays 0 and 1 (LS F) scanner co n tro lle rs  fo r  1024 lines.

S upp lem en ta ry  lines sw itch in g  bay 
(4 to  1 cone.) bay 2

— 512 lines — 128 B -lines  (bay 2).

L in e  sw itch in g  c irc u it  (fram e) LSC 512 lines — 256 B -lin ks , n e tw o rk  and
(2 to  1 cone.) (LS F ) scanner co n tro lle rs  fo r  1024 lines.

(L in e  o r tru n k )  ju n c to r  sw itch in g LJSC (U S F ) 256 B -lin k s  — 256 ju n c to rs .
c irc u it  (fram e) TJSC (TJSC)

T ru n k  sw itch in g  c irc u it  (fra m e) TSC (TSF) 256 B -lin k s  — 256 tru n k s .

1024 1024 T L N 4 TJSC and 1 to  6 TSC (1.5:1 max.).

2048 2048 T L N 8 TJSC and 1 to  8 TSC.

L in e  L in k  N e tw o rk L L N 4 U S C  and 1 to  8 LSC.

Ju n c to r Hom e F ram e 64 connectors fo r  p lu g - in  u n its  
(2 c irc u its  per p lu g - in  u n it) .

2-bay basic; Bays 0 and 1 
Supp lem entary: Bay 2 Scanner c o n tro lle r fo r  bo th  home and 

m ate fram e.

J 1024 scan p o in ts  and SD po in ts  (4 scan 
po in ts  and 6 SD p o in ts  per connector).

Ju nc to r M ate  F ram e 64 connectors fo r  p lu g - in  u n its  
(2 c irc u its  per p lu g - in  u n it) .

2-bay basic; Bays 0 and 1 
Supp lem entary: Bay 2 SD co n tro lle rs  b u t no scanner contro lle rs .

U n ive rsa l T ru n k  H om e F ram e U T 64 connectors fo r  p lu g -in  ( tru n k )  u n its  
(1 o r 2 c irc u its  per p lu g - in  u n it) .

2-bay basic: Bays 0 and 1 
Supp lem entary: Bay 2 Scanner co n tro lle rs  fo r  bo th  home and 

m ate fram es.

1024 scan po in ts  and SD p o in ts  (4 scan 
p o in ts  and 6 SD p o in ts  per connector).

U n ive rsa l T ru n k  M ate  F ram e 64 connectors fo r  p lu g - in  ( tru n k )  u n its  
(1 o r 2 c irc u its  per p lu g - in  u n it) .

2 bay basic: Bays 0 and 1 
Supplem entary: Bay 2 SD co n tro lle rs  b u t no scanner con tro lle rs .
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TABLE E (Contd)

SUMMARY OF EQUIPMENT UNIT CAPACITIES

NAME DESIGNATION CAPACITY OR REMARKS

13A Announcem ent System 13A 1 to  8 channels, 1 message per channel, 
3 types o f messages: 3 to  12 sec. V M L , 
12 sec. F M L , 3 to  24 sec. V M L .

P e rip h e ra l U n it  C o n tro lle r 
D ig ita l C a rr ie r  T ru n k  F ram e

P U C /D C T 480 T l-ch a n n e ls  per D C T fram e.

P e rip h e ra l U n it  C on tro lle r 
D a ta  L in k  Fram e

P U C /D L
Fram e

16 separate da ta  lin k s  per P U C /D L  fram e . 
A  P U C /D L  fra m e  can serve up to  8 RSS 
un its .

Com m on Channel 
In te ro ffic e  S igna ling

CCIS 2-w ay s igna ling , separate s ign a ling  
channel, c o m p a tib ility  w ith  in te rn a tio n a l 
s igna ling , f le x ib i l i ty

take  over the  re c tif ie rs  and supp ly  p r im a ry  dc power 
to  the  o ffice . DC voltages o th e r th a n  p r im a ry  dc re ­
q u ire d  by the  o ffice  are p rovided by dc-to-dc conve rt­
ers th a t  convert p r im a ry  dc to  the  va rious dc 
voltages. Some c r it ic a l o ffice  loads req u ire  u n in te r­
rup ted  (pro tected) ac pow er w h ich  is  supp lied by a dc- 
to -ac in v e rte r  w hen com m ercia l ac is  los t. O the r ac 
loads th a t  are essentia l to  the  o ffice , b u t can to le ra te  
s h o rt in te r ru p t io n  o f ac pow er w ith o u t degrading 
service, are supp lied com m erc ia l/rese rve  (essentia l) 
ac power. Those loads th a t  are n o t essentia l to  the 
o ffice  are supp lied fro m  o n ly  com m erc ia l ac power.

4.103 N o rm a l and reserve pow er sources fo r  a 1A 
ESS sw itch  is depicted in  F ig . 29. The n o rm a l 

p r im a ry  sources fo r  the  e n tire  system  is  208V, 240V, 
o r 480V, 60-Hz, 3-phase com m erc ia l ac. I f  com m ercia l 
ac pow er is  lost, the  g as-tu rb ine  a lte rn a to r  reserve 
pow er system  supplies reserve 480V, 60-Hz, 3-phase 
p r im a ry  ac power. Em ergency 208/120 Vac power can 
also be p rov ided  by the 504B pow er p la n t w h ich  sup­
p lies sing le  o r 3-phase ac vo ltage fro m  the  48-vo lt o f­
fice  b a tte ry  d u r in g  a com m ercia l pow er fa ilu re . 
P r im a ry  dc pow er fo r  the  system  is  +24V  and —48V 
supplied by the  111A pow er p la n ts  o r 326A and 326B 
pow er p lan ts . N egative  o r pos itive  130 vo lts  are sup­
p lied  by the  610B o r 660C conve rte r p la n ts  and d e liv ­
ered to  fuse panels on a m iscellaneous fram e  in  the 
sw itch room  fo r  d is tr ib u tio n  to  th e  loads.

E. Power Conversion and Distribution Frame (PCDF)

4 .104 The PC D F is  a 3-bay fra m e  (F ig . 30) and p ro ­
vides dc pow er fo r  th e  1A  processor fram es

in  th e  1A processor complex. The PC D F also provides 
a s ta tus  and a la rm  in te rface  between the  p la n t power 
d is tr ib u tio n  fa c ilit ie s , pow er converte rs in  the  PCDF, 
and the  1A processor. The PCDF receives -48V pow er 
fro m  the  p la n t pow er d is tr ib u tio n  system. The o u t­
pu ts  o f the  PC D F are -48V and +24V  fo r  d is tr ib u tio n  
to  th e  1A processor.

JUNCTOR, TRUNK, AND SERVICE CIRCUITS

4.105 T ru n k  c irc u its  in  a 1A ESS sw itch  are used 
m a in ly  to  p rovide  transm iss ion  and supe rv i­

sion (te lephone on- o r o ff-hook). A l l  o th e r fu nc tio ns  
o f conventiona l tru n ks , such as pu ls ing , charg ing, 
t im in g , etc, are delegated e ith e r d ire c t ly  to  the  p ro ­
g ra m  co n tro l o r to  the  service c ircu its , w h ich  in  tu rn  
are under p rog ram  con tro l. Service c irc u its  include 
custom er d ia l pulse and TO U C H -TO N E  receivers, 
tone c ircu its , r in g in g  c ircu its , c irc u its  fo r  t ra n s m it­
t in g  and rece iv ing  in fo rm a tio n , co in c o n tro l c ircu its , 
and o the r s im ila r  c ircu its . Service c irc u its  are con­
nected th ro u g h  the  sw itch in g  n e tw o rk  to  lines o r 
tru n k s  as requ ired . These c irc u its  p e rfo rm  fu nc tio ns  
w h ich  can be handled m ore econom ica lly  by p ro v id ­
in g  a few  special c irc u its  th an  by add ing  equ ipm ent 
in  each t ru n k  to  accommodate the  same fu nc tio n .
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DATA TERMINAL BASIC FRAME
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Fig. 27— Data Terminal Basic Frame
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Fig. 28— Data Terminal Supplementary Frame
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Fig. 29— Telephone Office Power Distribution System

4.106 Ju n c to r c irc u its  are sw itch in g  c irc u its  used 
to  com plete in tra o ff ic e  ca lls. Ju nc to r c irc u its

also inc lude  a tran sm iss io n  c irc u it  w h ich  provides ac 
coup ling  between the  tw o  lines and supplies ta lk in g  
b a tte ry  to  each end. M agne tic  la tc h in g  re lays  are 
used in  ju n c to r  c irc u its  fo r  opening and c los ing  the 
p a th  between th e  c irc u it  and each line . Ju nc to r c ir ­
cu its  are m ounted on ju n c to r  fram es. Ju nc to r fram es 
have the  same co n fig u ra tio n  as un ive rsa l t ru n k  
fram es. A n  exp lana tion  o f an in te ro ff ic e  ca ll appears 
in  P a r t 6 o f th is  p ractice . In te rconnec tion  between 
LLN s, TLN s, and ju n c to r  c irc u its  is  p rov ided  by the  
JG F. Tw o types o f JG Fs are shown in  F ig . 55 and F ig. 
56. The ju n c to r  p a tte rn  fo r  one o ffice  depends on its  
size and on the  type  o f t ra f f ic .

A. Universal Trunk Frame (UTF)

4.107 There  are tw o  types o f UTFs: home and m ate 
(F ig . 31). Each home and m ate fra m e  con­

sists o f th ree  bays each num bered 0, 1, and 2. The 0 
and 2 bays are a rranged  to  m oun t 64 in d iv id u a l 
p lu g -in  tru n k  un its , each fo r  a to ta l o f 128 u n its  fo r  
the  fram e. The num ber o f c irc u its  per p lu g - in  u n it  
m ay be e ith e r one o r tw o. The fram e  accommodates 
256 c irc u its  i f  a ll the  u n its  are o f the  2 -c irc u it type. 
The fram es are 6 fee t 6 inches w ide.

4.108 Bay 1 o f the  home fram e  conta ins 512 fe rro d  
sensors and the  co n tro l equ ipm ent necessary

fo r  in te rro g a tin g  1024 fe rro ds  and conve rting  th e ir  
ou tpu ts  to  s ignals th a t  can be used by o th e r p a rts  o f 
the  system. Bay 1 o f the  m ate  fram e  conta ins o n ly  512 
fe rrods; the  co n tro l equ ipm en t fo r  them  being located 
on bay 1 o f the  home fram e . Bay 1 o f each home and 
m ate fram e  conta ins a com plete 1024-point SD.

4.109 B a y l  m ounts ( in  a d d itio n  to  the  scanner and 
the  SD) the  pow er co n tro l panel, the  fuse

panels, and the  pow er f i l te rs  fo r  the  scanner and SD
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un its . The 512 scanner m a tr ix  p o in ts  and 768 o f the 
1024 s igna l d is t r ib u to r  m a tr ix  p o in ts  are h a rd -w ire d  
in  a fix e d  p a tte rn  to  the  connectors on the  tru n k  
chassis m ountings. The re m a in in g  256 p o in ts  are 
used fo r  rem ote c ircu its . F ou r scan and s ix s igna l d is ­
t r ib u to r  p o in ts  are reserved fo r  each tru n k  chassis 
m o u n tin g  connector.

B. Miscellaneous Trunk (MT) Frame

4.110 The M T  fram e  is a sing le  bay fram e  2 fee t 2 
inches w ide. The fram e  has th ir ty -s ix  2-inch 

m ou n tin g  p la te  spaces used fo r  m ou n tin g  tru n k  and 
service c ircu its . The M T fram e  m ounts those tru n k  
and service c ircu its  w h ich  do no t f i t  the un iversa l 
p a tte rn  requ ired  fo r  m o u n tin g  on the  U TF. Those c ir ­
cu its  on the  M T fram e  are cabled v ia  u n it  te rm in a l
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s tr ip s  to  th e ir  associated MS, SD, and d is tr ib u t in g  
fram e  te rm in a tio n s .

4.111 The M T  fram e  does n o t con ta in  a scanner o r 
SD. The M T  fram e  is  also used to  m oun t

o the r equ ipm ent, such as, an SSD, IO T , and A IO D .

C. Combined Miscellaneous Trunk (CMT) Frame

4.112 The CM T fram e  is  a double bay (3 fe e t 3 
inches per bay) fram e  th a t  p rovides housing

fo r  the  co n tro l c irc u its  and up to  256 c irc u it  board 
m ounted m iscellaneous tru n k  c ircu its .

4.113 The CM T fram e  can be p rov ided  w ith  up to 
tw o  SSDs and an MS. Each SSD supplies 960

p o in ts  capable o f ope ra ting  e ith e r fu ll-s iz e  o r m in ia ­
tu re  m agne tic  la tc h in g  re lays. The MS supplies 1024 
scan po in ts . The layo u t o f the  C M T w ith  tw o  SSDs is 
shown in  F ig . 32.

4.114 The p lu g -in  M Ts are p lugged in to  the  tru n k  
in te rconnection  c irc u it  (T IC ). The T IC  is  de­

signed fo r  a specific g roup o r type  o f M T  and is 
m ounted in  the  CM T fram e . Each T IC  houses c irc u it 
boards con ta in ing  m in ia tu r iz e d  fe rro ds  fo r  scanner 
fu n c tio n s  and c irc u it boards co n ta in in g  T R IA C s 
(so lid  sta te  sw itches) fo r  SD func tions . A  C M T fram e  
can p rov ide  housing fo r  16 TICs. Each T IC  can p ro ­
vide housing  fo r  16 M T  c ircu its , p lu g - in  T R IA C  m a­
t r ix  c irc u it  boards, and p lu g -in  scanner m a tr ix  
c irc u it  boards.

4.115 The M Ts are organized in to  n ine  groups o f 
t ru n k  c ircu its . Each g roup requ ires a T IC

th a t  accepts o n ly  t ru n k  c irc u its  fro m  th a t  p a r t ic u la r  
group. A  T IC  can accept any t ru n k  c irc u it  in  the 
g roup  i t  is  designed fo r, b u t cannot accept t ru n k  c ir ­
cu its  fro m  any o the r group.

D. M iniaturized Universal Trunk (MUT) Frame

4.116 The M U T  fram e  consists o f a p a ir  o f 2 -foo t 2- 
inch  bays a rranged in  a hom e-m ate con figu ­

ra tio n  th a t  provides p lu g -in  housing  fo r  256 c irc u it 
board m ounted un ive rsa l tru n k  u n its  (F ig . 33). Each 
t ru n k  u n it  m ay conta in  one o r tw o  t ru n k  c ircu its . The 
M U T  fra m e  also provides power, f i l te rs ,  and fu s ing  
fo r  th e  t ru n k  un its . C onta ined in  the  M U T  fram e  are 
tw o  1024-point T R IA C  SDs, a 1024-point scanner, and 
PUBs.

4.117 The scanner in  the M U T  supervises o n ly  
tru n k  and service c irc u its  m ounted  in  the

M U T  fram e . The home fram e  has the  0 c o n tro lle r fo r  
the  1024-point scanner and the  m ate  fra m e  has the  
1 c o n tro lle r fo r  the  1024-point scanner. The associ­
ated m a tr ix  is s p lit  in  h a lf  w ith  512 p o in ts  on the  
home fram e  and 512 po in ts  on the  m ate  fram e .

4.118 There is  a p a ir  o f SD co n tro lle rs  in  the  home 
fra m e  and ano ther p a ir  in  the  m ate  fram e .

There fo re , bo th  the  home and m ate  fram es have a 
1024-point SD.

E. HILO Universal Trunk Frame

4.119 The H IL O  un ive rsa l t ru n k  (H U T ) (F ig . 34) 
fra m e  is  a standard  double bay fra m e w o rk  7

fe e t h ig h , b y  6 fee t 6 inches w ide, by 1 fo o t deep. The 
H U T  fram e  supports 256 p lu g -in  tru n k s  (512 tru n k  
c irc u its ) and the  associated pow er f i l te r in g , fu s in g  
a la rm , bus, scanner, and SD c o n tro l un its .

4.120 The H IL O  4 -w ire  sw itch in g  fe a tu re  makes i t  
possible to  use an e x is tin g  1A  ESS sw itch  2-

w ire  rem reed sw itch in g  ne tw o rk  to  p rov ide  an equ iv­
a le n t 4 -w ire  sw itch in g  fu nc tio n . T h is  fu n c tio n  is ac­
com plished by conve rting  the  2 -w ire  b id ire c tio n a l 
conductor p a ir  in to  tw o  independent u n id ire c tio n a l 
unbalanced paths and using the  g round  p a th  as the 
comm on re tu rn .

4.121 The H U T  fram e  is  used to  com plete and su­
pervise pa ths estab lished th ro u g h  the

sw itch in g  ne tw ork . Relays w ith in  the  t ru n k  c ircu its  
operate under the  d irec tio n  o f CC v ia  the  CPD and 
SD. The H U T  SDs give CC access to  re lays  in  the 
t ru n k  c ircu its . Scanners in  the  H U T  supervise in te r ­
o ffice  ca lls  and M Ts and service c ircu its . Bay 0 has 
the  co n tro l u n it  fo r  a 1024-point scanner. The associ­
ated scanner m a tr ix  is  s p lit  in  h a lf  w ith  512 p o in ts  on 
c o n tro lle r 0 and 512 po in ts  on c o n tro lle r 1. The scan­
n e r detects and sends to  the  CC any change in  tru n k  
o r loop cond itions th a t  resu lts  fro m  re la y  opera tion  
o r actions by a custom er o r d is ta n t o ffice .

F. HILO Miscellaneous Trunk Frame

4.122 The H IL O  m iscellaneous tru n k  (H M T ) fram e  
(F ig . 35) is a s tandard  double bay fram e w o rk ,

7 fe e t h igh , by 6 fee t 6 inches w ide, by 1 fo o t deep, and 
is p rov ided  to  accommodate m ost o f the  tru n k s  th a t 
cannot be m ounted on the  H U T  fram e . The H M T  
fram e, a rranged fo r  H IL O  incom ing  step-by-step
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UNIT BUS UNIT
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tru n k s  m ay be equipped w ith  up to  256 tru n k  c irc u it 
p lu g - in  u n its  (512 c irc u its )  o f w h ich  there  are tw o  M T 
pack codes.

4.123 The H M T  is used to  com plete and supervise 
pa ths  estab lished th ro u g h  the  sw itch in g  n e t­

w ork . Relays w ith in  the  t ru n k  c irc u its  operate under 
the  d ire c tio n  o f the  CC v ia  the  CPD. The H M T  fram e  
does n o t con ta in  its  own SD c irc u it  b u t uses the  re ­

qu ired  num ber o f SD p o in ts  located on o th e r fram es 
(H U T  fra m e  o r M U T  fram e ) w ith in  the  o ffice.

4.124 The scanner in  the  H M T  supervises on ly  
tru n k s  and service c irc u its  m ounted in  the  

H M T  fram e . Bay 0 o f the  H M T  fra m e  has the  c o n tro l­
le rs  fo r  the  768-poin t scanner. The associated m a tr ix  
is  s p lit  in  h a lf  w ith  512 po in ts  in  bay 0 and 512 po in ts 
in  bay 1. The scanner detects and sends to  the  CC any
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changes in  t ru n k  o r loop cond itions th a t  resu lts  fro m  
re la y  opera tions o r fro m  actions by a d is ta n t o ffice .

RINGING AND TONE FRAME

4.125 The r in g in g  and tone fram e  is  ava ilab le  w ith  
th ree  d if fe re n t capacities (F ig . 36,37, and 38)

0.5 amp, 1.5 amp, and 6 amp. These fram es are the  
806H, 812A, and 808A r in g in g  and tone fram es, re ­
spective ly. There are tw o  versions o f each fram e : the  
ac-dc r in g in g  and tone pow er p la n t and the  supe rim ­
posed r in g in g  and tone pow er p la n t. These ac-dc r in g ­
in g  and tone pow er p la n t versions p rovide  the  
fo llo w in g  tones:

•  A u d ib le  r in g in g  tone

•  T O U C H -T O N E  c a llin g

•  H ig h  tone

•  C a ll w a it in g  tone

•  Busy v e r if ic a t io n  tone

•  S im u la ted  aud ib le  r in g in g  tone

•  P reem pt tone

•  Precedence aud ib le  r in g in g  tone.

S im ila r  fram es o f 0.5-amp capacity  on tw o  bays, 1.5- 
am p capac ity  ac-dc on fo u r  bays, and 6-amp capacity  
superim posed on five  bays are availab le .

RECORDED ANNOUNCEMENT FRAME

4.126 The recorded announcem ent fram e  (F ig . 39) 
is a s ing le  bay fra m e  2 fee t 2 inches w ide. S ix

announcem ent channels are p rov ided  on the  m ag­
ne tic  d ru m . Each basic announcem ent channel u n it  
uses d is t r ib u t in g  res is to rs  to  serve up to  20 an­
nouncem ent tru n k s . I f  m ore th a n  20 announcem ent 
tru n k s  fo r  each channel are requ ired , a supplem en­
ta ry  u n it  m ay be used. U p to  16 fram es to  p rov ide  96 
separate announcem ents m ay be ins ta lle d  in  a 1A 
ESS sw itch .

13A ANNOUNCEMENT SYSTEM

4.127 The 13A  announcem ent system  is  a com­
p le te ly  e lectron ic  announcem ent system  th a t

u tilize s  the  29A m agne tic  bubble m em ory to  store

d ig ita l speech. The 13A announcem ent system  is a 
m u ltich a n n e l system  capable o f hav ing  fro m  one to  
e ig h t channels. Each channel can supp ly one p re ­
pared announcement. C irc u it ry  fo r  an announcem ent 
message is located on CPs called message m odules 
(F ig . 40). There are th ree  types o f message modules: 
a 12-second fix e d  message len g th  (F M L ), a 3- to  12- 
second v a rib le  message len g th  (V M L ) and a 3- to  24- 
second V M L . Each message m odule can p rov ide  an 
announcem ent o f up to  500 tru n k  c irc u its  s im u lta ­
neously. The message m odule u tilize s  the  29A bubble 
m em ory packages to  store the  prepared announce­
m ents. D u r in g  th e  reco rd ing  o f an announcement, the  
analog speech is  converted to  an equ iva len t d ig ita l 
s ignal. A dap tive  d e lta  m odu la tion  is used to  m ake the  
conversion by us ing  encoding and decoding c irc u itry . 
Once the  conversion is  made the  d ig ita l speech is 
stored.

4.128 R ecord ing an announcem ent in to  the  13A 
announcem ent system  is by a handset o r  tape

recorder (F ig . 41). Once a message is  recorded the  
stored in fo rm a tio n  w i l l  rem a in  even i f  pow er is  re ­
moved fro m  a module.

COMMON SYSTEMS RECORDED ANNOUNCEMENT 
FRAME

4.129 The comm on systems recorded announce­
m en t fra m e  (C S R AF) has tw o  d if fe re n t types

o f channels:

(a) M od u la r Message (M M ) leng th  and

(b) V a ria b le  Message Leng th  (V M L).

The M M  channel p rovides a 4-second announcem ent 
fo r  c ity -o f-o r ig in  app lica tions. The V M L  channel can 
p rovide  a 16-, 32-, o r 48-second announcem ent. One 
CSR AF can c o n tro l up to  48 V M L  channels, depend­
in g  on the  announcem ent leng th  o f the  V M L  channels 
and the  m ix tu re  o f V M L  and M M  channels on the  
fram e.

4.130 The C SR AF reco rd ing  m ay be made e ith e r 
rem o te ly  on a d ia l-u p  basis fro m  the  cus­

tom er prem ises o r fro m  w ith in  the  CO. As w ith  the 
recorded announcem ent fram e, CO record ings on 
CSRAF are made a t the  fram e  and th ro u g h  a ca ll d i­
rec to r dedicated telephone. The CSRAF fe a tu re  p ro ­
vides rem ote access to  C SR AF as p a r t o f the  A C D  
Phase I I  fea ture . I t  m ay also be used in  o the r app lica ­
tions, since C SR AF is  a m u ltipu rpose  fram e.
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Fig. 39— Recorded Announcement Frame (Typical)

4.131 Each announcem ent channel can d rive  a 
tru n k  g roup  o f up to  80 tru n ks . A  CO can

have up to  15 CSRAFs. Associated w ith  each CSRAF 
is one to  th ree  C & D  fram es.

LOOP RANGE EXTENSION FRAME

4.132 The L R E  fram e  is a sing le bay fra m e w o rk  
w h ich  measures 2 fee t 2 inches w ide, 2 fee t

deep, and 7 fee t h ig h  (F ig . 42). A  L R E  fram e  consists 
o f range extension un its , a common co n tro l panel and 
a fuse and d is tr ib u tio n  u n it. Each L R E  fram e  can 
have up to  fo u r range extension un its . The num ber o f 
L R E  fram es m ay v a ry  fro m  1 to  100 (00 to  99) in  a 1A 
ESS sw itch.

4.133 A  range extension u n it  conta ins fo r ty  7A 
range extender p lu g -in  boards or e ig h ty

range extension c ircu its . Each 7A range extender 
board conta ins tw o  range extension c ircu its . A  range 
extension u n it  is  d iv ided  in to  five  groups and tw o  
shelves as shown in  F ig . 42. A  com plete L R E  fram e  
w ith  fo u r  range extension u n its  conta ins one hundred  
s ix ty  7A  range extender boards.

4.134 The range extension te s t c irc u it  is used to  
p e rfo rm  a l is t  o f tests on the range extension

c irc u its  under the  d ire c tio n  o f m aintenance person­
nel o r CC. Some o f the  tests include: fo rw a rd  and re ­
verse ga in  b a tte ry  boost, sh o rt loop bypass, r in g  
tr ip p in g , p re tr ip , and d ia l pu ls ing . The range exten­
sion tes t c irc u it is located on the  M T  fram e.

4.135 The n e tw o rk  access c irc u it is used to  p rovide  
a te s t loop fro m  the  te s t line  equ ipm ent n um ­

bers (LE N s) th ro u g h  the  T LN . The n e tw o rk  access 
c irc u it is located on the  un ive rsa l tru n k  fram e  (U T F  
o r M U T). One c irc u it  is requ ired  fo r  each L L N  
equipped w ith  LR E .

PERIPHERAL UNIT CONTROLLER DATA LINK (PUC/DL) 
FRAME

4.136 The P U C /D L  fra m e  is a sing le bay fram e  
w h ich  u tilize s  the  PUC to  serve as an in te r ­

face between the  ESS s w itch in g  system  and the  D LC  
(F ig . 43). The PUC in  the  P U C /D L  fram e  consists o f 
dup lica ted  m icroprocessor con tro lle rs . Each c o n tro l­
le r  consists o f a ESS-PUC in te rface , a ce n tra l p ro ­
cessing u n it  (CPU), m em ory, a P U C -pe riphe ra l 
in te rface , and lin e  in te rface  u n its  (F ig . 44).
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4.137 D a ta  l in k  messages fro m  the  ESS sw itch  CC 
are received by the  P U C /D L  fram e . The data

is fo rm a tte d  and made ready fo r  data  l in k  tra n s m is ­
sion. The P U C /D L  provides e rro r  checking p ro toco l 
and generates t im in g  and s ign a ling  fo r  the  tra n s m is ­
sion o f th e  data. Incom ing  messages over the  data  
lin k s  are received and checked by the  P U C /D L . Th is  
in fo rm a tio n  is  then  sent to  the  ESS sw itch  CC. The 
P U C /D L  can handle  up to  16 separate da ta  lin k s . The 
P U C /D L  is  used w ith  the  RSS fe a tu re  and the  ETS 
feature .

PERIPHERAL UNIT CONTROLLER DIGITAL CARRIER TRUNK 
(PUC/DCT) FRAME

4.138 The DCT fe a tu re  is im p lem ented  in  the  
P U C /D L  3-bay fram e. The P U C /D C T  fram e

consists o f a PUC and d ig ita l c a rr ie r  t ru n k  banks

(DC TBs) w h ich  are conta ined in  th e  D C T bay assem­
b lies (F ig . 43).

4.139 The PUC consists o f dup lica ted  m icroproces­
sor co n tro lle rs , m em ory, I /O  c irc u its  and 

hardw are  w h ich  p rovide  capab ilitie s  fo r  d ire c t m em ­
o ry  access (D M A ). Some fu nc tio ns  w h ich  are p e r­
fo rm ed  by the  PUC are: tru n k  supe rv iso ry  scanning, 
tru n k  s igna ling , m aintenance, c e rta in  d ig it  reception  
and tran sm iss io n  tasks, and tru n k  s ta te  con tro l. The 
PUC serves as an in te rface  between the  CC and the  
DCTBs.

4.140 A  D C TB is a 48 channel pulse code m odula ted  
te rm in a l w h ich  provides a tran sm iss io n  in ­

te rface  between T -c a rr ie r  lines and the  t ru n k  d is tr ib -
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u tin g  fram e . There are ten  DCTBs fo r  each P U C / 
DCT fram e . A  D C TB provides the  fo llo w in g :

•  C onverts m u ltip le x  voice frequency and s ig ­
n a lin g  in fo rm a tio n  in to  a d ig ita l lin e  fo rm a t.

•  In te rfaces  T -c a rr ie r  lines o r com patib le  m u l­
tip lexes  to  the  ESS sw itch. •

•  D etects and rep o rts  bank and lin e  p e rfo r­
mance ind ica tio ns  to  the  PUC.

5. EQUIPMENT CHARACTERISTICS 

DUPLICATION

5.01 A l l  common system  u n its  requ ired  to  p rovide  
continuous service are fu l ly  dup lica ted . F u lly  

dup lica ted  u n its  o f the  1A ESS sw itch  (F ig . 57) in ­
clude:

•  CC

•  CPDs

•  In te rco m m un ica tio n  bus system

•  DUS o f AD S
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•  F ile  store co n tro lle rs  (FSC) o f FS system.

5.02 W ith  the  exception o f the  DUS and FSC, du­
p lica ted  u n its  operate side by side under n o r­

m al cond itions. B o th  u n its  respond to  the  same 
in fo rm a tio n , b u t on ly  one u n it  operates in  active  s ta ­
tus. By con tinuous ly  com paring  the ou tpu ts  o f d u p li­
cated u n its  (and by o the r means), detection o f a 
system m a lfu n c tio n  is possible. The u n it  a t fa u lt  is 
a u to m a tica lly  id e n tif ie d  by app rop ria te  p rogram s 
and is taken o u t o f service. In  the case o f the DUS and 
FSC, both  dup lica ted  u n its  are in  the active  sta te  and 
have access to  dup lica ted  in fo rm a tio n . Should CC 
requ ire  in fo rm a tio n  w h ile  one u n it  is busy w ith  a re ­
quest, the  dup lica ted  u n it fetches the  in fo rm a tio n  
and re tu rn s  i t  to  CC.

EQUIPMENT ELEMENTS

5.03 M ost 1A ESS sw itch  func tions  are perfo rm ed 
by the fo llo w in g  types o f apparatus:

•  Remreed sw itches fo r  ne tw o rk  sw itch in g

•  Ferreed sw itches "c  ne tw o rk  sw itch in g

•  F errod  sensors fo r  scanning

•  M agne tic  la tc h in g  re lays

•  Sem iconductor devices

•  Sem iconductor m em ory.

The sem iconductor m em ories used in  the PS and CS 
were described in  P a r t 4 o f th is  practice.

A. Remreed Switches

5.04 The rem reed crosspoin t sw itch  (F ig . 45) is the 
basic sw itch in g  device used in  rem reed LLN s 

and TLN s and is  s im ila r  to the  fe rreed sw itch  in  
m any respects. O n ly  one type o f the basic sw itch  is 
used to  accommodate bo th  the ne tw o rk  t ip  and r in g  
conductor paths and the  no tes t ve rtic a l pa th  fu n c ­
tions. G rid  apparatus u n its  are packaged in  tw o  con- 
nectorized con figu ra tions : the 10A ju n c to r  g r id  u n it  
and the 11A tru n k  g r id  u n it. The 11A tru n k  g r id  u n it 
conta ins tw o  stages o f 8 by 8 sw itches connected in  
a 64 by 64 co n fig u ra tio n . The 10A ju n c to r  g r id  u n it  
conta ins the same 64 by 64 con figu ra tion , and, in  ad-
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d it io n , is  a rranged w ith  te s t access sw itches to  each 
o u tp u t te rm in a l.

5.05 The rem reed sw itch  is a rranged  w ith  tw o 
w ind in gs  so th a t p a r t o f each w in d in g  is both  

above and below the  sh un t p la te . Sealed contact oper­
a tion  (close) occurs on ly  by c u rre n t pulses in  both  
w ind in gs  s im u ltaneous ly  (coincidence). A  s ing le  cu r­
re n t pulse th ro ug h  e ithe r w in d in g  causes sw itch  con­
ta c t release. The rem reed sealed contact d if fe rs  fro m  
the  fe rreed  sealed contact in  th a t  the  rem anen t m ag­
ne t m a te r ia l is located in  the  reeds ins ide  the  sealed 
contact. The rem reed sw itch  also does no t requ ire  
continuous cu rre n t to  m a in ta in  an operated o r re­

leased state. Remreed sw itches are n o t operated or 
released w h ile  c u rre n t is app lied  to  the  contacts.

B. Ferreed Switches

5.06 The fe rreed  sw itch  is the  basic sw itch in g  de­
vice in  the fe rreed  L L N s  and TLN s. Tw o types 

o f fe rreeds are used in  the  system: crosspo in t and 
b ip o la r. The crosspo in t fe rreed  (F ig . 46) consists o f 
tw o  m in ia tu re  glass-enclosed reed sw itches w h ich  
de te rm ine  n e tw o rk  paths fo r  t ip  and r in g  conductors. 
The sw itch  contacts are opened and closed w h ile  no 
c u rre n t flo w s  in  the  sw itch.
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Fig. 46— Ferreed Crosspoint Switch (Exploded View)

5.08 The opera tion  o f the  tw o  types o f ferreeds is 
d iffe re n t. The crosspo in t fe rreed  is  arranged 

w ith  dua l w in d in g  and operates o n ly  when pulses are 
app lied  to  both  w ind ings  s im u ltaneous ly . A  sing le 
pulse th ro u g h  e ithe r w in d in g  causes the  fe rreed  to  
release. The b ip o la r fe rreed  requ ires a negative pulse 
fo r  operate and a pos itive  pulse fo r  release. N e ith e r 
type  fe rreed  requ ires a continuous c u rre n t to  m a in ­
ta in  an operate o r a release state.

C. Ferrod Sensor

Fig. 45— Remreed Crosspoint Switch (Exploded View) 5.09 The fe rro d  sensor (F ig . 48) used in  scanners
provides m agnetic coup ling  between the in te r ­

rogate  and readout w ind ings  by c u rre n t app lied to
5.07 The b ip o la r fe rreed  sw itches (F ig . 47) are used the  co n tro l w ind ings  (See scanners in  P a r t 4 o f th is

to  open and close the  c u rre n t pa ths fo r  the  line  p ractice). T h is  cu rre n t o r the  absence o f cu rre n t is
fe rro d  and the  no-test ve rtic les . estab lished by the state o f the  c irc u it  to  be sensed. A n
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E. Semiconductor Devices

5.13 Sem iconductor devices m ounted on p lu g -in  
CPs are used fo r  m ost o f the  log ic and con­

tro ls . Sem iconductor devices make possible the  oper­
a tin g  speed and re lia b ili ty  requ ired  by the  system. 
The CP provides fo r  rap id  rep lacem ent o f defective 
c irc u it ry  and res to ra tio n  o f the  u n it  to  service.

6. METHOD OF OPERATION

TYPICAL INTRAOFFICE CALL

Fig. 47— Bipolar Ferreed Switch (Exploded View)

exam ple is sensing o f an on-hook o r o ff-hook cond i­
t io n  o f a line . The on-hook cond ition  causes a b in a ry  
1 o u tp u t and the  o ff-hook cond ition  causes a b in a ry  
0 ou tpu t.

5.10 F ou r types o f fe rrods  are used in  the 1A ESS 
sw itch  and va ry  o n ly  in  se n s itiv ity . The m ore 

sensitive  types are used to  sense d is ta n tly  located 
cond itions.

A. Call Origination

6.01 W hen a custom er o rig ina tes  a c a ll by l i f t in g  
the  receiver, a cu rre n t begins to  flo w  th ro ug h  

a sensing e lem ent (fe rrod  sensor) associated w ith  the 
lin e  b u t located in  the  line  scanner m a tr ix . On the 
n ex t lin e  scan ( in te rva ls  o f 200 m illiseconds), the  CC 
receives no sensor ou tp u t w h ich  ind ica tes th a t the 
lin e  is o ff-hook. L in e  state (busy-id le ) m em ory in  the 
CS ind icates th a t the  lin e  was p rev ious ly  on-hook. 
The CC now  m arks busy the busy-id le  m em ory o f the 
line . N ext, the  o r ig in a tin g  line , id e n tif ie d  by the  asso­
ciated scanned loca tion , has a tra n s la tio n  sequence 
perfo rm ed  w h ich  provides class-of-service in fo rm a ­
tio n  necessary fo r  processing the  ca ll.

B. Dialing Connection

D. Magnetic Latching Relays

5.11 M agne tic  la tch in g  w ire -s p rin g  re lays appear 
s im ila r  to  conventiona l w ire -sp rin g  relays.

The m a in  ch a rac te ris tic  o f m agne tic  la tc h in g  re lays 
is the  rem anen t core m a te r ia l w h ich  re ta in s  enough 
res idua l m agnetism  to  ho ld  these re lays operated 
a fte r  the  ope ra ting  cu rre n t is  disconnected. A c tua l 
ope ra tion  and release are s im ila r  to  the b ip o la r 
fe rreed , in  th a t opera tion  is accom plished by a nega­
tiv e  pulse and release by a pos itive  pulse. No cu rre n t 
is requ ired  to  m a in ta in  an operate o r a release state.

5.12 The m agnetic la tc h in g  re lays are operated and 
released by the SDs and provide the f in a l clos­

in g  o f a m e ta llic  pa th  in  the  associated c irc u it. W hen 
the  pa th  is closed, a pulse is generated by the  re lay 
and w hen detected is v e r if ic a t io n  o f the  closure. The 
same type v e rific a tio n  occurs when the  m e ta llic  path  
is  in te rru p te d .

6.02 The CC selects an id le  custom er d ia l pulse re ­
ce iver (F ig . 49) w h ich  is a service c irc u it capa­

ble o f re tu rn in g  d ia l tone and detecting, b u t no t 
counting , d ia l pulses. I f  the custom er has a TO U C H - 
TO N E telephone (class-of-service in fo rm a tio n ), an 
id le  custom er d ia l pulse receiver equipped w ith  a 
TO U C H -TO N E  ca llin g  detector is selected. The CC 
m ust then  cause the  estab lishm en t o f a pa th  th ro ug h  
the  L L N s  and T LN s to connect the  rece iver to  the 
o r ig in a t in g  line . The line  scanner is  disconnected 
fro m  the  c a llin g  line  by d isconnecting the  line  c u to ff 
fe rreed  and the  supervis ion o f the  lin e  is  tra n s fe rre d  
to  a fe rro d  in  the  scanner associated w ith  the  cus­
to m e r d ia l pulse receiver. The CC, by us ing  the  SD, 
operates a re lay  in  the custom er d ia l pulse receiver 
th a t causes d ia l tone to  be sent to  the ca llin g  line . The 
d ia l tone is removed, again by SD action , as soon as 
the  f i r s t  pulse o f the  f i r s t  d ig it  is received. The ca lling  
lin e  is scanned a t the receiver every 10 m illiseconds 
to  detect changes on the  line  re s u lt in g  fro m  the  d ia l 
pulses.
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FERROD SENSORS 
MOUNTED 
IN  CELL

MOUNTING 
CATCH TO 
HOLD FERRODS

128 CELLS IN  AN 8 X 16 ARRAY 
EACH CELL M ILL HOLD 2 FERRODS

(REAR VIEW)

2  FERROD SENSORS 
MOUNTED BACK-TO-BACK

Fig. 48— Ferrod Sensors and Mounting Apparatus

C. Digit Analysis

6.03 D ia l pulses are counted and recorded in  the CS 
reg is te r m em ory by CC. A  d ig it  is  considered 

to  be com pleted w hen the  line  is o ff-hook w ith  no 
changes detected fo r  a period  o f a t least 100 
m illiseconds. W hen the  f i r s t  d ig it  is completed, a 
check is  made to  see i f  a d ig it  0 o r 1 has been dia led, 
e ith e r o f w h ich  m ay req u ire  d if fe re n t tra n s la tio n  
procedures. N ext, the  second and th ird  d ig its  are de­
tected and recorded. A  tra n s la tio n  o f the f i r s t  th ree 
d ia led  d ig its  (assum ing a 0 o r 1 has no t been d ia led)

provides CC the ca ll type  ( in tra o ffic e , in te ro ffice , etc) 
and the num ber o f d ig its  to  expect.

D. Ringing Connection

6 .0 4  Upon com ple tion  o f the  las t d ia led d ig it, CC 
causes the  d ia led  D N  o f the called num ber to  

be tran s la te d  in to  a fo rm a t w h ich  provides the  lin e  
equ ipm ent num ber (o r loca tion ) and te rm in a tin g  
class-of-service in fo rm a tio n . The busy-id le  m em ory 
o f the called line  in  the  CS is also checked and, i f  id le, 
the  m em ory is m arked busy. A n  id le  r in g in g  c irc u it
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CALLING
L IN E

C A LL IN G
L IN E

C A L L E D
L IN E

R IN G IN G

L L N T L N AU D IB LE
RINGING

TONE C K T

RING ING
C K T

C A LL IN G L L N

C A L L E D

TA LKIN G

A B B R E V IA T IO N S

CDPR = CUSTOM ER D IA L  
P U L S E  R E C E IV ER  

JC  = JU N C T O R  C IR C U IT  
JS = JUN CTO R SCANNER 
LS = L IN E  S C A N N E R  
TS = T R U N K  SCANNER 

TS D  * T R U N K  S IG N A L  
D IS T R IB U T O R

Fig. 49— Typical Connections for an Intraoffice Call

and aud ib le  r in g in g  tone c irc u it are selected. Paths 
are selected to  connect the  r in g in g  c irc u it to  the 
called line  and to  connect aud ib le  r in g in g  to  the  c a ll­
in g  line . A lso , a pa th  fro m  the  ca llin g  and ca lled line , 
in c lu d ing  a ju n c to r  c irc u it, is selected and reserved in  
the  CS m em ory. The custom er d ia l pulse rece iver and 
associated n e tw o rk  paths are released and CS busy- 
id le  ind ica tio ns  updated. The a pp rop ria te  ne tw o rk  
paths are established fo r  r in g in g  and aud ib le  r in g -  
tone signals. E ve ry  100 m illiseconds the  r in g in g  c ir ­
c u it is scanned fo r  o ff-hook  o r answer, and the  aud i­
ble r in g in g  tone c irc u it  is scanned fo r  on-hook or 
abandonm ent.

E. Talking Connection

6.05 W hen the ca lled line  answers, r in g in g  and 
aud ib le  r in g in g  tone c ircu its  are released and

the  p rev ious ly  reserved ta lk in g  pa th  is  then  estab­
lished. D u r in g  ta lk in g , the  ju n c to r  c irc u its  are 
scanned every 100 m illiseconds fo r  supervis ion. 
W hen a change to  on-hook by e ith e r ca llin g  o r ca lled 
line  is detected, an in te rv a l o f 200 to  300 m illiseconds 
is tim ed. T h is  is a safeguard aga inst m om en ta ry  on- 
hook cond itions o r h its  w h ich  w ou ld  cause d isconnect 
actions to  be perfo rm ed  p re m a tu re ly . The ca ll is  
under ca llin g  p a rty  co n tro l b u t a tim ed-re lease fea ­
tu re  is p rovided w h ich  prevents the  c a llin g  custom er 
fro m  ho ld ing  the  ca lled line  o u t o f service in d e fin ite ly  
by fa i lin g  to  hang up the  receiver. A f te r  the  200- to  
300-m illiseconds t im e -o u t fo llo w in g  on-hook, the  sys­
tem  tim es an in te rv a l o f 10 to  11 seconds i f  the  c a llin g  
p a r ty  rem ains o ff-hook. D u rin g  th is  in te rv a l, i f  the  
ca lled lin e  re tu rn s  to  o ff-hook, the  n e tw o rk  pa th  re ­
m ains established. I f  an on-hook is  detected fro m  the  
ca llin g  line  o r the  tim e -o u t occurs, the  connection is
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released. I f  the  c a llin g  p a r ty  hangs up f ir s t ,  the  called 
lin e  is  g iven 10 to  11 seconds to  go on-hook before in ­
te rru p t in g  the  connection fo r  a new o rig in a tio n  and 
re tu rn in g  d ia l tone.

TYPICAL INTEROFFICE CALL

A. Outgoing Call

6.06 W hen tra n s la tio n  (F ig . 58, sheets 1 and 2, and 
F ig . 50 fo r  a genera l sequence o f tra n s la tio n s ) 

o f the  f i r s t  th ree  d ia led  d ig its  (assum ing a 0 o r 1 has 
n o t been d ia led ) ind ica tes an in te ro ff ic e  ca ll type, the 
num ber o f d ig its  to  expect (7 o r 10) and a rou te  index 
are fu rn ishe d . The rou te  index in fo rm a tio n  provides 
the  ou tgo ing  tru n k  g roup num ber, any d ig it  p re fix in g  
and de le tion  actions w h ich  m ay be requ ired , the  type 
o f tra n s m it te r  to  be used, the  a lte rna te  rou te  index 
to  be used i f  a ll tru n k s  are busy, and any special op­
tions  i f  requ ired . W ith  th is  in fo rm a tio n , the  ca llin g  
lin e  continues to  be supervised fro m  the  d ia l pulse 
rece iver w h ich  is  held and CC proceeds as fo llow s:

(a) Selects an id le  outgo ing  tru n k

(b) Selects an id le  tra n s m it te r

(c) Estab lishes a ne tw o rk  pa th  between the tra n s ­
m it te r  and tru n k  c irc u it

(d) Reserves a ne tw o rk  p a th  between the ca llin g  
line  and tru n k  c irc u it.

6.07 The tru n k  c irc u it is placed in to  a bypass state 
(c lear m e ta llic  pa th ) and a seizure s igna l is 

sent to  the  d is ta n t o ffice  fro m  the  connected tra n s ­
m it te r .  The CC proceeds to  make a c o n tin u ity  check 
and, i f  successful, applies superv iso ry  signals as re ­
qu ired  before com m encing to  outpulse. A t  the  com­
p le tio n  o f ou tpu ls ing , the  tra n s m it te r  is  released by 
CC and the  supervis ion o f the  t ru n k  is tran s fe rred  
fro m  the  tra n s m it te r  to the  tru n k  c irc u it. The p re v i­
ously reserved pa th  between the  ca llin g  lin e  and the 
tru n k  c irc u it  is established and the  d ia l pulse re ­
ceiver is released. E ve ry  100 m illiseconds the tru n k  
fe rro d  is scanned, by scanners associated w ith  the 
tru n k , fo r  answer (o ff-hook) and the  ca llin g  line  fo r  
possible abandonm ent (on-hook). W hen the called 
line  answers, CC recognizes the  change in  supervision 
fro m  the  d is ta n t o ffice, by the  t ru n k  fe rro d , and the 
tru n k  busy-id le  m em ory in  the  CS is changed to  the 
ta lk in g  state. A  s im ila r  disconnect p rogram  and t im ­
in g  is used fo r  in te ro ff ic e  ca lls  as described fo r

CALLING
L IN E

L IN E  L IN K  T R U N K  LIN K

TO
D ISTAN T
O FFICE

NETW O R K NETW ORK

O U TP U LS IN G

C A LLIN G
LIN E

L IN E  L IN K  
N E T W O R K

T A L K IN G

TR U N K L IN K  
NETW ORK
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in tra o ff ic e  ca lls except a guard  in te rv a l o f 750 
m illiseconds is imposed d u r in g  w h ich  the outgoing 
t ru n k  c irc u it cannot be reseized. The guard  in te rv a l 
a llow s tim e  fo r  a ll associated re lays in  the  d is ta n t 
o ffice  to  release.

B. Incoming Call

6.08 F o r th is  descrip tion, i t  is assumed th a t the  1A 
ESS sw itch  is  processing an incom ing  ca ll to

an in d iv id u a l line . D u r in g  th e  100-m illisecond super­
v is o ry  scan o f trun ks , w hen CC reads the  row  con­
ta in in g  the  scan p o in t o f the  incom ing  tru n k  c irc u it, 
CC detects a m ism a tch  between the  scanner read ing  
and the  associated tru n k  busy-id le  word. The busy- 
id le  w ord  records the  previous scanner read ing  fo r  
th a t  row . Am ong o the r th ing s , the  tru n k  scan super­
vises fo r  incom ing  tru n k  seizures as w e ll as outgoing 
t ru n k  answers. Therefore , the  CC cannot conclude 
fro m  the  m ism atch  w he the r a seizure o r an answer 
has been detected. The t ru n k  scanner num ber o f the 
t ru n k  causing the  m ism a tch  is  recorded in  the  tru n k  
service request hopper because the  tru n k  change is 
fro m  on-hook to  o ff-hook. Then the  tru n k  scanner 
num ber is  taken  fro m  the  hopper and converted to  a 
p rog ram  store address. The tra n s la tio n  in fo rm a tio n , 
sto red  in  the  PS address, ind icates th a t  the  tru n k  is 
incom ing  (w h ich  means th a t a seizure has been de­
tected). A lso, the  tra n s la tio n  in fo rm a tio n  specifies 
the  tru n k  ne tw o rk  num ber (T N N ) w h ich  ide n tifie s  
the  n e tw o rk  loca tion  o f the  tru n k  (F ig . 51).

6.09 A n  incom ing  reg is te r is hun ted  and seized; the 
T N N  is recorded in  the  incom ing  reg is te r; and

th is  num ber is  converted in to  the  PS address o f the 
tra n s la tio n  in fo rm a tio n  fo r  the  tru n k . T h is  tra n s la ­
t io n  in fo rm a tio n  is used to  de te rm ine  the  type  o f 
d ig it  receiver (M F , DP, etc) to  be connected to  the 
tru n k , the  num ber o f d ig its  to  be received, and the 
type  o f supervis ion requ ired . The tra n s la tio n  in fo r ­
m a tio n  is  recorded in  the  incom ing  reg is te r. (A n  ex­
ception  to  th is  procedure exis ts  fo r  the  step-by-step 
im m ed ia te  d ia l incom ing  tru n k . In  th is  case, a special 
d irected  scan detects d ia l pulses v ia  a fe rro d  in  the 
incom ing  tru n k  c irc u it. T h is  same fe rro d  also in d i­
cates the  o rig in a tio n  o f the  ca ll.)

6.10 W hen the  type o f d ig it  rece iver is determ ined, 
an id le  d ig it  rece iver is seized and the ne tw o rk

m ap is searched fo r  a pa th  between the incom ing  
tru n k  and the d ig it  receiver. A  pe rip h e ra l o rder bus 
(POB) is loaded w ith  the  orders fo r  the ne tw o rk  con­
tro lle rs , SD, and scanner to  make and check the con­

nection. The pa th  in fo rm a tio n  is  recorded in  the 
ju n io r  incom ing  reg ister.

6.11 The ju n io r  incom ing  reg is te r associated w ith  
the  d ig it  receiver is p repared to  store the  pulse

count. The incom ing  tru n k  c irc u it  is p u t in  the  bypass 
state, and the  s ta r t  d ia lin g  s igna l is  tra n s m itte d  to 
the  d is ta n t o ffice  w hich , in  tu rn , tra n s m its  the  las t 
fo u r  d ig its  o f the  called line  D N .

6.12 U pon com ple tion  o f each d ig it,  the  pulse count 
is  taken fro m  the  ju n io r  incom ing  reg is te r

and, v ia  a d ig it  hopper, is recorded in  the  incom ing  
reg is te r th a t is a d m in is te rin g  the  ca ll. W hen the  las t 
d ig it  is completed, the d ig its  received are converted 
to  the  PS address o f the  D N  tra n s la tio n  fo r  the  called 
line . A  p a r t o f the  D N  tra n s la tio n  is the  L E N  fo r  the 
ca lled line . T h is  L E N  is converted to  the  loca tion  o f 
the  line  busy-id le  b it  in  the  CS. T h is  b it  ind icates th a t 
the  ca lled line  is idle.

6.13 The r in g in g  phase o f the  ca ll s ta rts  as a r in g ­
in g  reg is te r and a POB are seized; then , the

incom ing  reg is te r is released. A  search o f the  ne t­
w o rk  m ap resu lts  in  the  selection o f a reserved ta lk ­
in g  pa th  fro m  the incom ing  tru n k  to  an audib le 
r in g in g  tone c irc u it  and fro m  a r in g in g  c irc u it to  the 
ca lled line . A lso  a ta lk in g  pa th  between the  incom ing  
tru n k  and the ca lled line  is reserved. The in fo rm a tio n  
fo r  a ll these paths is stored in  the  r in g in g  reg is te r. 
The orders fo r  the r in g in g  connections are loaded 
in to  a POB w ith  the SD and scanner orders fo r  a 
power cross tes t and a p a rty  test.

6.14 E ve ry  100 m illiseconds, the r in g in g  c irc u it is 
scanned fo r  an answer. The incom ing  tru n k  is

scanned fo r  a possible abandonm ent.

6.15 W hen the  called custom er answers, r in g in g  is 
a u to m a tica lly  tr ipp ed  by the  r in g in g  c ircu it.

The r in g in g  connections and the  r in g in g  reg is te r are 
released. A nsw er supervis ion is re tu rne d  to  the  o r ig i­
n a tin g  o ffice. The p reviously reserved ta lk in g  pa th  is 
estab lished and the  te m p ora ry  m em ory is b ro u g h t up 
to  date. The connection is now supervised v ia  the 
tru n k  scanner fo r  disconnect.

6.16 W hen the  200-m illisecond tru n k  superv isory 
scan detects a change to  on-hook on e ith e r the

line  or tru n k  side o f the  incom ing  tru n k , h it  t im in g  
(200 to  300 m illiseconds) is s ta rted .
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LINE LINK 
NETWORK

TRUNK LINK 
NETWORK

DIGIT RECEPTION

RINGING

CALLED
LIN E

LINE LINK 
NETWORK

TRUNK L IN K  
NETWORK

TALKING

Fig. 51— Switching Sequence From Left to Right (Incoming Call)

6.17 A f te r  the h i t  t im in g  period, a disconnect reg is ­
te r  is seized. I f  the  d is ta n t end is  disconnected 

f i r s t ,  the  incom ing  tru n k  is made ava ilab le  fo r  
reseizure and a tim e d  release period  o f 10 to  11 sec­
onds is  s ta rted . D u r in g  th is  tim e , the custom er is 
be ing scanned a t the  tru n k  every 100 m illiseconds fo r  
disconnect. The connection is released when the cus­
to m e r d isconnects o r the  tim ed  release period  ends. 
I f  the  tru n k  is reseized in  the  m eantim e, the  connec­
tio n  is  released im m e d ia te ly  and the  line  is super­
vised v ia  the  lin e  scanner. I f  the  custom er rem ains 
o ff-hook, beyond the  tim ed  release period, the  ca ll is 
trea te d  as a new o rig in a tio n .

6.18 I f  the custom er is disconnected f ir s t ,  when h i t  
t im in g  is completed, the  d is ta n t o ffice  is n o ti­

fie d  o f the disconnect. The 1A ESS sw itch  s ta rts  a 
t im in g  period o f 35 to  45 seconds when w a itin g  fo r  the 
disconnect s igna l fro m  the  d is ta n t o ffice . W hen the 
1A ESS sw itch  receives the  d isconnect s igna l or when 
the  t im in g  period ends, the  connection is  released.

C. Common Channel Interoffice Signaling

6.19 The CCIS system  is described in  paragraphs 
3.11 and 3.12 o f th is  practice. F o r m ore in fo r ­

m a tio n  on CCIS opera tion  and ca ll processing, re fe r 
to  P ractice  231-090-416.
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TYPICAL TRUNK-TO-TRUNK CALL

6.20 The positions o f equ ipm ent fo r  a ty p ic a l ca ll 
in  a 1A ESS sw itch  tru n k - to - tru n k  connection 

are ind ica ted  in  F ig . 52. A n  in te rm e d ia te  d is tr ib u tio n  
fram e  serves as the  boundary between sw itch in g  and 
transm iss ion  equ ipm ent w h ile  the  T LN s constitu te  
the  s w itch in g  m a tr ix . F ou r stages o f sw itch in g  are 
encountered in  each pass th ro u g h  a T L N ; there fore , 
a tru n k - to - tru n k  connection encounters e ig h t sw itch ­
in g  stages. F ro m  a transm iss ion  p o in t o f view , the  
o n ly  d iffe rence  between the  fe rreed  T L N  and the  
rem reed T L N  is  th a t the  rem reed T L N  is  one -fo u rth  
the  size o f the  fe rreed  TLN . T h is  fa c to r  a ffects pa­
ram ete rs  w h ich  are dependent upon the  sw itched 
pa th  leng th , w ith  the  rem reed T LN s  o ffe r in g  an im ­
provem ent.

7. PROGRAM ORGANIZATION

7.01 The o rgan iza tion  o f the  1A ESS sw itch  generic 
p rog ram  has been in fluenced by the  fo llo w in g  

facto rs:

•  To accommodate a la rge  num ber o f ca lls

7.02 The 1A ESS sw itch  generic consists o f in s tru c ­
tio ns  th a t are com prised o f one o r tw o  24 -b it

words.

7.03 The 1A ESS sw itch  generic p ro g ram  can be 
d iv ided in to  a num ber o f m a jo r func tions .

These fu nc tio ns  are associated w ith  p rogram s de­
signed to  p e rfo rm  a p a r t ic u la r  system  opera tion . The 
fo llo w in g  are some o f the  genera l categories o f 
nonm aintenance program s:

(a) In p u t-o u tp u t p rogram s w h ich  specialize in  
co llec ting  a p a r t ic u la r  type  o f in p u t in fo rm a ­

tio n  to  be processed ( fo r  exam ple, d ia l pulses) or 
in  tra n s m it t in g  to  pe rip h e ra l equ ipm ent such in ­
fo rm a tio n  th a t  has resu lted  fro m  processing.

(b) C a ll processing p rogram s w h ich  specialize in  
the  processing o f in fo rm a tio n  associated w ith

a p a r t ic u la r  type  o f ca ll o r a phase o f a ca ll.

(c) Service ro u tin e  program s w h ich  specialize in  
processing fu nc tio ns  n o t exclus ive ly  re la ted  to

one type  o f c a ll o r to  one phase o f a ca ll. These ro u ­
tines  are ca lled upon, when needed, by the  va rious 
ca ll processing program s and are re fe rre d  to  as c l i­
ents o f the  service rou tine  p rogram . As an exam ­
ple: A n y  p rog ram  can request a tra n s la tio n  service 
ro u tin e  to  de te rm ine  the  equ ipm ent num ber co rre ­
sponding to  a g iven DN.

•  To provide s u ffic ie n t f le x ib i l i ty  fo r  o ffice  
g ro w th  and a d d itio n  o f recen tly  developed 
service features •

•  To p rovide  au tom a tic  detection  and diagnosis 
o f trou b le  cond itions.

(d) A n  executive con tro l p rog ram  w h ich  schedules 
the  task  o f the  I /O  and ca ll processing p ro ­

gram s.

JUNCTOR GROUPING FRAME

TRUNK
D IS T R IB U T IO N  MUT

TRUNK L IN K  NETWORK FRAME FRAME

INTERMEDIATE
D IS T R IB U T IO N
FRAME

FROM
DISTANT
O FFICE

TO
DISTANT
O FFICE

SWITCHING

Fig. 52— Trunk-To-Trunk Connections
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7.04 The o rg an iza tio n  o f the  p rogram  is also re ­
la ted  w ith  the  o rg an iza tio n  o f the  in fo rm a tio n

stored in  the  te m p o ra ry  m em ory o f the  dup lica ted  
CS. In  genera l, each p ro g ram  fu nc tio ns  w ith  one or 
m ore dup lica ted  CS areas. The contents o f these 
areas are m od ified  to  re fle c t the  occurrence o f events 
o r the  resu lts  o f processing. In fo rm a tio n  recorded by 
one p ro g ram  m ay la te r  be used by the  same p rogram  
a n d /o r by others.

7.05 Each dup lica ted  CS area consists o f one o r 
m ore words. The size and layo u t o f the  area

v a ry  fro m  case to  case. A  dup lica ted  CS w ord  m ay be 
used com p le te ly  to  sto re  some ite m  o f in fo rm a tio n  o r 
m ay be d iv ided  in to  p a rts  o f one o r m ore b its . Each 
w ord  o r p a r t o f a w ord  has a p recise ly  defined assign­
m ent. A  whole  w ord  m ay be used, fo r  example, to  
sto re  the  id e n t ity  o f the  T L N  te rm in a l connected to  
the  custom er d ia l pulse rece iver used fo r  a p a r t ic u la r  
ca ll. G roups o f fo u r  b its  m ay be used to  store  th e  v a r i­
ous d ig its  d ia led  by an o r ig in a t in g  custom er. A  sing le 
b i t  m ay be used to  ind ica te  w he the r d ia lin g  has been 
com pleted o r not.

7.06 The o rg an iza tio n  o f the  1A ESS sw itch  p ro ­
g ram  is  s tro n g ly  in fluenced  by the  fa c t th a t

the  system  m ust operate in  rea l tim e ; th a t is, the  1A 
ESS sw itch  m us t respond p ro m p tly  to actions th a t 
occur a t tim es  n o t under the co n tro l o f the  system. A  
sing le  tim e-sha red  high-speed CC m ust keep up w ith  
the  flo w  o f in fo rm a tio n  fro m  subscribers and fro m  
d is ta n t COs. Consequently, the  es tab lishm ent o f a 
h ie ra rc h y  o f p r io r it ie s  is  necessary. Some system  
fu n c tio n s  are o f a nonde fe rrab le  na tu re  and m ust be 
perfo rm ed  under t ig h t ly  con tro lled  schedules. O the r 
fu n c tio n s  are o f a de fe rrab le  na tu re  and occasionally 
can be delayed w ith o u t s ig n if ic a n tly  adverse effects. 
F o r exam ple, m o n ito r in g  o rig in a tio n s  is a de fe rrab le  
type  fu n c tio n  and when postponed fo r  a num ber o f 
m illiseconds, the re  is  no noticeable e ffec t on service. 
D e tec tin g  d ia l pulses is  a nondeferrab le  type fu n c tio n  
and i f  postponed fo r  even 5 m illiseconds pulses m ay 
be m issed, thus  m u tila t in g  d ig its .

7.07 The CC scans each lin e  scanner every 200 
m illiseconds. T ru n k  and ju n c to r scanners are

checked a t a ra te  o f 100 m illiseconds. Should the  o f­
fice  t r a f f ic  become heavy, scans re la ted  to  de fe rrab le  
type  fu n c tio n s  are moved out. L in e  scans are then  
perfo rm ed  once every 300 m illiseconds w h ile  tru n k  
and ju n c to r  scans are made once every 200 
m illiseconds. Should o ffice  t r a f f ic  become even heav­
ie r, th e  lin e  scan ra te  m ay be moved ou t even fu r th e r;

however, the tru n k  and ju n c to r  scan ra te  w il l  no t be 
moved beyond the  200 m illisecond  l im it .

7.08 N onde fe rrab le  type  opera tion  is  ca rried  ou t on 
schedule by a clock in te r ru p t o r a m aintenance 

in te r ru p t.  P rogram  execution is  im m e d ia te ly  in te r ­
rup ted  and a tra n s fe r made to  ano the r p rogram  asso­
c iated w ith  the  source o f the  in te r ru p t signal. W hen 
the  in te r ru p t p rogram  has com pleted its  functions, 
the  p rogram  th a t was in te rru p te d  resumes operation 
as though  no in te r ru p t had occurred.

8. MAINTENANCE

MAINTENANCE PLAN

8.01 M aintenance p rov is ions fo r  the  1A  ESS sw itch  
consist o f the  fo llo w in g :

•  M aintenance c irc u its  and p rogram s provide 
fo r  detection and diagnosis o f fa ilu re s  auto ­
m a tic a lly  o r by m anua l requests.

•  A n  MCC provides a centra lized  con tro l p o in t 
fo r  com m unicating, co n tro llin g , tes ting , and 
record ing  requ irem en ts  o f the  system.

•  A n  o ffice  a la rm  system  provides fo r  both  sys­
tem -detected and loca lly-detected  fa ilu res .

8.02 The m aintenance p lan  is supported by the  fo l­
low ing:

•  C ircu its  are made re liab le  by us ing  lo n g -life  
components and by p ro v id in g  lib e ra l m arg ins 
between com ponent ra tin g s  and actua l oper­
a tin g  cond itions.

•  C ircu its  are made ra p id ly  reparab le  by the 
use o f p lu g -in  un its .

•  D up lica tion  o f equ ipm ent is  provided 
th ro u g h o u t the  system except w here a fa ilu re  
w ou ld  a ffe c t o n ly  a sm a ll num ber o f subscrib ­
ers.

•  H igh-speed fa c ilit ie s  are used to  sw itch  du­
p lica ted  equ ipm ent in  o r ou t o f service and to  
combine system u n its  in  va rious co n fig u ra ­
tions.

•  V arious types o f redundancy (p a r ity  b its , one 
ou t-o f-N  codes, etc) are used in  the  in fo rm a -
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tio n  tra n s m itte d  between u n its  in  o rder to 
detect e rrors.

FAULT RECOGNITION PROGRAM

8.03 W hen a m a lfu n c tio n  is detected, ca ll process­
in g  is m om en ta rily  in te rru p te d  by the  CC in ­

te r ru p t sequencer w h ich  tra n s fe rs  the  p rogram  
co n tro l to  an app ropria te  fa u lt  recogn ition  program . 
The occurrence o f a m a lfu n c tio n  is  detected m a in ly  
by means o f c irc u its  w h ich  p e rfo rm  m atch ing , p a r ity  
checking, o r by scan po in ts  w h ich  m o n ito r c irc u it 
cond itions. The fa u lt  recogn ition  p rogram  perfo rm s 
th ree  functions:

•  D eterm ines w h ich  system  u n it  fa ile d  and 
removes the  u n it  fro m  service.

•  Reestablishes an o pe ra tiona l co n fig u ra tio n  
o f the  office.

•  F a u lt  recogn ition  p rogram  requests an ap­
p ro p ria te  d iagnostic  p rogram  in it ia t io n  a t 
some la te r  tim e  and re tu rn s  co n tro l to  the 
ca ll processing program s. N o rm a lly , the  in ­
te rru p tio n  o f ca ll processing does no t la s t 
long  enough to  re su lt in  the  loss o f any d ia l 
pulses.

DIAGNOSTIC PROGRAM

8.04 A  d ignostic  p rogram  provides a system atic 
sequence o f tests fo r  loca liz ing  a fa u lt  to  a

sm a ll num ber o f p lu g -in  CPS. The d iagnostic  p ro ­
g ra m  opera tion  does no t in te r ru p t n o rm a l telephone 
service because the d iagnostic  actions are segmented 
and in terw eaved w ith  the processing o f calls. In  tu rn , 
the  d iagnostic  resu lts  are p rin te d  ou t on the  m a in te ­
nance channel. W ith  the a id  o f a trou b le  loca ting  
m anua l, these p rin te d  resu lts  are tran s la te d  by 
m aintenance personnel in to  the  loca tion  and type o f 
CP(s) th a t requ ires replacem ent.

Exercise Program

8.05 The exercise p rogram  is a low  p r io r i ty  sched­
uled rou tine  w h ich  includes lin e -to - lin e  test

ca lls, tru n k  transm iss ion  and noise tests, and n e t­
w o rk  m ap ve rifica tio n s .

A udit Program

8.06 The a u d it p rogram  is a fo rm  o f exercise p ro ­
g ram  w h ich  provides continuous checks fo r  

e rro rs  in  stored data, recons truc ting  da ta  found  in  
e rro r, and re tr ie v in g  los t in fo rm a tio n .

9. EQUIPMENT INTERFACE

Interface W ith a No. 2 Switching Control Center System

9.01 A  sw itch in g  con tro l center system  (SCCS) is 
a c e n tra lly  located fa c il i ty  capable o f han d ling

a d m in is tra tive , opera tiona l, and m aintenance fu n c ­
tio ns  fo r  16 COs (F ig . 53). The SCCS provides s u ff i­
c ien t d isp lay, con tro l, and a le rt in g  ca pa b ilit ie s  to 
enable the  COs to  be rem ote ly  operated. 
O pera tiona lly , the  p r im a ry  re s p o n s ib ility  fo r  the  as­
sociated CO resides a t the SCC. W o rk  scheduling, d is ­
patch ing , trou b le  analysis, and a d m in is tra tiv e  
fu nc tio ns  are perfo rm ed a t the  SCC. The ce n tra liza ­
tio n  concept o f the  SCC has fo u r  p r im a ry  objectives:

•  To im prove service q u a lity  over an u n a t­
tended opera tion  by econom ically p ro v id in g  
around the  clock surve illance and con tro l.

•  To ga in  personnel p ro fic iency  by poo ling  ex­
is t in g  expertise  and a llo w in g  the pooled force 
to  w o rk  on the  problem s o f several offices.

•  To im prove p ro fic iency  and tra in in g  by ex­
posing the SCC force to  m ore systems and the 
associated problem s, m ak ing  i t  easier fo r  the 
SCC force to  develop and re ta in  th e ir  sk ills .

•  To im prove  w o rk  cond itions by p ro v id in g  a 
p leasant, a ttra c tive , and spacious place to  
w ork.

By u t iliz in g  these concepts, m any types o f sw itch in g  
m achines can be served fro m  the  same center. The 
SCC also has the  ca p a b ility  o f s h if t in g  the  p r im a ry  
CO resp on s ib ilit ie s  between the  SCC and the  associ­
ated CO.

Master Control Center Interface

9.02 M ost MCC in te rface  co n tro l and d isp lay  fu n c ­
tions  have been rem ote ly  located a t the  SCC.

A n  in te rface  c irc u it a t the MCC and te le m e try  are 
used to  tra n s fe r these func tions  to  the  SCC. There are 
some a d d itio n a l ind ica to rs  ava ilab le  a t the  SCC th a t
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Fig. 53— 1A ESS Switch Interface With a No. 2 SCCS

are no t found  a t the MCC. These are system s ta te -o f- 
h ea lth  ind ica to rs  intended to  p rovide a d d itio n a l in ­
fo rm a tio n  to  help analyze system  problems.

IOT Interface

9.03 Each 1A ESS sw itch  is  connected to  the  SCC 
loca tion  by a t least one dedicated IO T  channel, 

an extension o f the f i r s t  m aintenance channel. O ther 
IO T  channels m ay also be p rovided to  the SCC o r a 
dedicated o r d ia l-u p  basis. The f i r s t  m aintenance 
channel is connected to  the  SCCS m in icom pu te r 
w here the  IO T  messages are logged and analyzed by 
the  m in icom pu te r.

10. EQUIPMENT ADDITIONS (OFFICE GROWTH)

10.01 O ffice  g ro w th  is necessary whenever an oper­
a tin g  o ffice  m ust add equ ipm ent o r equ ip­

m en t fram es to  increase ca ll h an d lin g  capacity. For 
a m ore de ta iled  descrip tion  on o ffice  g ro w th , re fe r to 
P ractice  231-319-001.

10.02 In  a 1A ESS sw itch, fram es can be added to 
an ope ra ting  system using  re la tiv e ly  few

w ire d  connections. P a ram ete r and tra n s la tio n  
changes instead o f w ired  log ic m od ifica tio ns  provide

m ost o f the  in fo rm a tio n  requ ired  by the 1A ESS 
sw itch  fo r  added fram es.

10.03 W hen new equ ipm ent o r equ ipm ent fram es 
are added to  an ESS sw itch , they m ust be

added w ith o u t an in te rru p t io n  in  telephone service. 
C ontinuous service is possible p r im a r ily  due to  the 
dup lica te  design o f the 1A ESS sw itch  w h ich  perm its  
num erous ope ra ting  con figu ra tions  among the  d u p li­
cated system un its . A n o th e r aspect o f the  1A ESS 
sw itch  th a t a llow s g ro w th  to  be accom plished in  a 
sm ooth and o rd e rly  sequence is the  w ay param eter 
and tra n s la tio n  data defines the  equ ipm ent. A fte r  
the  added equ ipm ent is w ired  in to  the  system, se­
lected param ete r and tra n s la tio n  updates can be per­
fo rm ed to  a llo w  the system d iagnostic  and fa u lt  
recogn ition  program s to test the equ ipm ent. Testing 
occurs w ith o u t in te rfe rence  to  ca ll processing, and 
ca ll processing program s are unaware o f the  added 
equ ipm ent due to  the param eter and tra n s la tio n  up­
dates th a t have no t ye t been accomplished.

10.04 M a jo r objectives d u rin g  o ffice  g ro w th  are to 
m in im ize  the p o ss ib ility  o f in te rru p t io n  o f o r

im p a irm e n t to custom er service, to  m in im ize  changes 
requ ired  in  n o rm a l ope ra ting  procedures o f the  te le ­
phone company, and to  p e rm it a llow able  m arg ins  and 
overlap o f in s ta lla tio n  e ffo r t to  p rovide  e ffic ie n t jo b
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schedules and u t iliz a tio n  o f m anpower. These objec­
tives can best be im p lem ented by p ro v id in g  a safe and 
w e ll defined env ironm en t in  w h ich  g ro w th  fram es 
can be tested w ith o u t in te rfe rence  to  the  ope ra ting  
system. The in te rva ls  are m in im ized  where s im p lex 
opera tion  (no d up lica tion ) o f equ ipm ent is requ ired . 
In s ta lla t io n  procedures are sequenced to  a llo w  
g ro w th  fram es to  be in teg ra te d  in to  the  system in  
sm a ll steps th a t can be easily  ve rified . Several safe 
s topp ing  po in ts are p rovided in  the  g ro w th  proce­
dures to  a llow  fo r  unforeseen d if f ic u lt ie s  th a t m ay 
arise. The procedures are kep t sim ple  and e x p lic it 
and use com puter generated da ta  where applicable.

10.05 System eva lua tion  tests m ust be perfo rm ed 
p r io r  to  and a fte r  o ffice  g ro w th  to  ensure

th a t  the o ffice  is in  exce llen t ope ra ting  cond ition . 
These tests consist o f te s tin g  the  emergency action 
p o rtio n  o f the  MCC to  ensure th a t  the  system can 
operate w ith o u t trou b le  in  a ll possible con figu ra tions  
o f the  CCs, CSs, and PSs. A lso, the  system  tests v e r ify  
th a t  pow er can be rem oved and restored  to  e ithe r one 
o f the  dup lica te  buses o r equ ipm ent u n its  w ith o u t 
equ ipm ent troub les o r adverse system  action. A n  op­
t io n a l tes t is to  execute a m anua l phase o f 
re in it ia liz a tio n  to  make sure th is  fu n c tio n  is opera­
tio na l.

10.06 R es tric tions  w h ich  m ust be considered in  any 
o ffice  g ro w th  are imposed by dc power re ­

qu irem ents, fram e  interdependencies (p o in t assign­
m ents), fram e  line -up  p a tte rn , special w ire  leng th  
lim ita tio n s , and o the r s im ila r  item s. The dc power 
p rob lem  is easily solved, b u t o th e r re s tr ic tio n s  create 
tasks w h ich  are d if fe re n t and unique. Each task  
ra ises problem s w h ich  m ust be solved in d iv id u a lly .

10.07 Besides the  a d d itio n  o f g ro w th  fram es, there  
are o ther changes w h ich  m ust be accom­

p lished. T ra n s la tio n  changes m ay be perfo rm ed be­
fo re  the  system te s tin g  in te rv a l, ju s t  p r io r  to 
d iagnostic  te s ting  o r a fte r  te s tin g  to  complete g ro w th  
and m erge added equ ipm ent in to  service. P aram ete r 
changes m ay be perfo rm ed  ju s t  p r io r  to  or a fte r  te s t­
ing . Junc to r re d is tr ib u tio n  is requ ired  when ne t­
w orks  are added o r when ju n c to r  occupancy changes.

10.08 I f  there  are a num ber o f fram es to  be in ­
s ta lled , th ey  m us t be added to  the  e x is tin g

m achine in  a ce rta in  sequence. There are also ce rta in  
procedures w hich  are fo llow ed  fo r  a ll fram es and 
o the r procedures w h ich  are executed fo r  on ly  a g iven 
class o f fram es.

11. GLOSSARY

11.01 The fo llo w in g  is  a g lossary d e fin in g  some 
te rm s used in  a 1A ESS sw itch.

Address

A  com b ina tion  o f b its  th a t  id e n tif ie s  a loca tion  
in  a storage device o r equ ipm ent u n it.

Bipolar Pulse

A  pulse th a t m ay have e ith e r a pos itive  o r neg­
a tive  p o la r ity .

BIT (Binary Digit)

A  b in a ry  u n it  o f in fo rm a tio n . I t  is represented 
by one o f tw o  possible cond itions, such as, the  
characte r 0 o r 1, on o r o ff, h ig h  o r low  poten­
t ia l,  conducting  o r n o t conducting, m agnetized 
o r demagnetized.

Buffer

(a) A n  is o la tin g  c irc u it used between tw o  o the r 
c ircu its . The iso la tion  m ay be between h ig h ­
speed and low-speed c irc u its  o r between h ig h - 
impedance and low-im pedance c ircu its .

(b) A  CS reg is te r used to  store in fo rm a tio n  
u n t i l  i t  can be used by the  system.

Bus

A  group o f leads p ro v id in g  tim e-sha red  com­
m un ica tion  pa ths over w h ich  in fo rm a tio n  is 
tra n s m itte d  fro m  any one o f several sources to 
any o f several d es tina tions  as governed by 
gates.

Cut-Through Relay

A  re la y  th a t is used to  com plete a ta lk in g  pa th  
on ly  a fte r  a ll fe rreed  sw itches have been 
closed.

Decode

To tran s la te  in p u t in fo rm a tio n  in to  a fo rm  
recognizable by the  u n it  rece iv ing  the  in fo r ­
m ation.
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Duplicated Call Store

M em ory u n its  co n ta in in g  tra n s ie n t in fo rm a ­
tio n  p e rta in in g  to  ca ll processing.

Enable Pulse

A  pulse th a t  p e rm its  a u n it  o r c irc u it  to  be­
come operative.

Encode

To code in fo rm a tio n  in to  a fo rm  su itab le  fo r  
transm iss ion  fro m  one u n it  to  another.

Error

A  m a lfu n c tio n , the  sym ptom s o f w h ich  cannot 
be reproduced under p rog ram  con tro l.

Fault

A  m a lfu n c tio n , the  sym ptom s o f w h ich  can be 
reproduced under p ro g ram  con tro l.

Indexing

The process o f add ing  the  contents o f a speci­
fie d  index reg is te r to  th a t  p a r t o f an in s tru c ­
t io n  w h ich  specifies an address o r some data  
to  be operated on.

Instruction

A  b in a ry  w ord  w h ich  d irec ts  ce n tra l co n tro l to  
p e rfo rm  a p a r t ic u la r  fu nc tio n .

Memory

A  u n it  in to  w h ich  in fo rm a tio n  can be placed to  
be ex trac ted  a t a la te r  tim e . The a b il ity  to  re ­
ta in  in fo rm a tio n  fo r  la te r  use.

Memory Circuit

A  c irc u it  w h ich , h av ing  been p u t in  some sta te  
by an in p u t s igna l, w i l l  rem a in  in  th a t s ta te  
a fte r  the  rem ova l o f  the  in p u t.

Nonresident Program

P o rtio n  o f the  generic p rogram  th a t is kep t in  
the  FS o r APS and b ro u g h t to  the  PS on ly  
w hen needed.

Parameter Information

In fo rm a tio n  conta ined in  the  PS p e rta in in g  to  
o ffice  equ ipm ent and c e rta in  hardw are  and 
so ftw are  options.

Parity Bit

A  b it  a ttached to  a w ord  to  make the to ta l 
num ber o f ones, in c lu d in g  the  p a r ity  b it, odd 
o r even.

Parity Check

A  check on the  v a lid ity  o f a b in a ry  w ord  by 
d e te rm in in g  w he the r the num ber o f ones in  
the  w ord  is odd o r even.

Program

A n  organized set o f in s tru c tio n s  used to  con­
t r o l system functions.

Program Store

A  m em ory u n it  th a t stores the  res iden t ge­
neric  p rogram .

Read

To re tr ie ve  in fo rm a tio n  fro m  a m em ory de­
vice.

Real Time

A c tu a l tim e  o f occurrence o f an event. A  rea l 
tim e  co n tro l system  is  one in  w h ich  in fo rm a ­
tio n  re la ted  to  a phys ica l process is  converted 
by the  con tro l equ ipm ent q u ick ly  enough so 
th a t the  ou tpu ts  obta ined are usefu l in  con­
tro l l in g  th a t process.

Redundancy (Also Called Duplication)

The use o f a dd itio na l equ ipm ent and fa c ilit ie s  
to  make possible c o n tin u ity  o f service in  the 
presence o f troub les.
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Resident Program

T h a t p o rtio n  o f the  generic p rogram  th a t is 
m a in ta ined  con tinuous ly  in  PS.

Subroutine

A  sequence o f p rogram m ed in s tru c tio n s  to 
p e rfo rm  a p a r t ic u la r  fu n c tio n  w h ich  is com­
mon to  several p rogram s.

Temporary Memory

A  read and w r ite  m em ory w h ich  conta ins in ­
fo rm a tio n  th a t can be changed by the  in te rn a l 
c irc u it ry  o f the  system.

Time-Shared Circuit

A  common c irc u it whose services are used by 
a num ber o f c irc u its  d u r in g  separate tim e  in ­
te rva ls .

Translation Information

In fo rm a tio n  conta ined in  the  PS o r CS per­
ta in in g  to  the in d iv id u a l lines o r tru n ks . I t  
m ay be used, fo r  instance, to  convert a D N  in to  
an equ ipm ent loca tion , to  derive  the  class o f 
service, etc.

Translator

A  c irc u it  o r p rogram  tab le  used to change in ­
fo rm a tio n  fro m  one fo rm  o f rep resen ta tion  to 
another.

Trouble

A  fa u lt  th a t causes a dev ia tion  fro m  norm a l 
system  operation.

Unduplicated Call Store

M em ory u n its  used to  conta in  o ffice  data, both  
param eter data  and tra n s la tio n  data.

Unipolar Pulses

A  pulse o f one p o la r ity  only.

Word

A  set o f characters associated to  express sys­
tem  in fo rm a tio n . (The te rm  “ w o rd ”  m ay be 
p re fixed  by an ad jective  describ ing  the  na tu re  
o f the  characters, such as b in a ry  w ord.)

Write

To in s e rt in fo rm a tio n  in to  a m em ory device.

12. ABBREVIATIONS AND ACRONYMS

12.01 The fo llo w in g  are abb rev ia tions  and acro­
nym s used in  th is  p ractice.

A A R A u to m a tic  A lte rn a te  R ou ting

AC Advance C a lling

AC D A u to m a tic  C a ll D is tr ib u tio n

AD S A u x ilia ry  D a ta  System

ADSS A tte n d a n t D ire c t S ta tion  Selec­
tio n

A E M IS ACD-ESS S w itch  M anagem ent 
In fo rm a tio n  System

A IO D A u to m a tic  Id e n tif ie d  O u tw ard  
D ia lin g

A L IT A u to m a tic  L in e  In s u la tio n  Test

A M A A u to m a tic  Message A ccoun ting

A M A S E A u to m a tic  Message A ccoun ting  
S tandard  E n tree

A M A T P S A u to m a tic  Message A ccoun ting  
Teleprocessing System

A M T A u x ilia ry  M anua l Test

A P I A ttached  Processor In te rfa ce

APS A ttached  Processor System

ARS A u to m a tic  Route Selection

AS W A ll-S eem s-W ell
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A U A u x ilia ry  U n it

A U B A u x ilia ry  U n it  Bus

B L F Busy Lam p  F ie ld

B LT B e ltlin e  M aintenance

CA C all A nsw ering

CACS Custom er A d m in is tra tio n  C enter 
System

CARO T C en tra lized  A u to m a tic  R eporting  
on T runks

CAS Custom  Announcem ent Service

CB Code B lock ing

CC C en tra l C on tro l

CCIS Common C hannel In te ro ffic e  S ig­
n a ling

CD C on tro l and D isp lay  Panel

C&D C on tro l and D isp lay  Fram e

C D L C entrex D a ta  L in k

C l C a rr ie r  In te rconnect

C L ID C a llin g  L in e  Id e n tif ic a tio n

C LT C a llin g  L in e  Id e n tif ic a tio n

CMT Com bined M iscellaneous T ru n k

CO C en tra l O ffice

CP C irc u it Pack

CPD C en tra l Pulse D is tr ib u to r

CPS C ustom er Premises System

c s C all Store

CSDC C irc u it Sw itched D ig ita l C apab il­
i ty

CSRAF Common Systems Recorded A n ­
nouncem ent F ram e

CTX C entrex

CU C ustom er U n it

DCS D up lica ted  C all Store

DCT D ig ita l C a rr ie r T ru n k

DCTB D ig ita l C a rr ie r T ru n k  Bank

DLC D ata  L in k  C on tro lle r

D N D ire c to ry  N um ber

DOC D ynam ic Overload C on tro l

DP D ia l Pulse

DSS D ire c t S ta tion  Selection

DU D ata  U n it

DUC D ata  U n it  C o n tro lle r

DUS D ata  U n it  Selector

E L L N Extended L ine  L in k  N e tw o rk

ESAC E le c tro n ic  Systems Assistance 
Centers

ESB Em ergency Service Bureau

ETS E le c tron ic  Tandem  S w itch ing

F A R F a c ility  Assurance Reports

FCG False Cross and G round

F M L F ixed Message Length

FP Feature  Package

F R L F a c ility  R es tric tion  Level

FS F ile  Store

FSC F ile  Store C on tro lle r

H M T H IL O  M iscellaneous T ru n k
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H U C H ig h  U ndup lica ted  C a ll Stone

H U T H IL O  U n ive rsa l T ru n k

I /O In p u t/O u tp u t

IOC In p u t/O u tp u t C hannel

IO P In p u t/O u tp u t Processor

IO T In p u t/O u tp u t T e rm in a l

IO U In p u t/O u tp u t U n it

IOUC In p u t/O u tp u t U n it  C o n tro lle r

IOUS In p u t/O u tp u t U n it  Selector

JG F Junc to r G roup ing  F ram e

JSC Junc to r S w itch  C irc u it

JSF Junc to r S w itch  F ram e

LCR L in e  C oncen tra tion  R a tio

L L N L in e  L in k  N e tw o rk

LOC Loca l M aintenance

L R E Loop Range E xtension

LSC L in e  S w itch  C irc u it

LSF L in e  S w itch  Fram e

L T D Local Test Desk

LU C L ow  U ndup lica ted  C a ll Store

MCC M aste r C on tro l C enter

MOS M eta l Oxide Sem iconductor

MCRC M ixed  C oncen tra tion  R a tio  
Change

M ETS M u lt i-E n t ry  Teleprocessing Sys­
tem

M F M u ltifre q u e n cy

M IN M ob ile  Id e n tif ic a tio n  N um ber

M M Message M odule

MOS M e ta l Oxide Sem iconductor

MS M aste r Scanner

M SA M ob ile  Service A rea

M T M iscellaneous T ru n k

MTSO M obile  Telephone S w itch in g  O f­
fice

M TTP M anua l T ru n k  Test P os ition

M U T M in ia tu r iz e d  U n ive rsa l T ru n k

N M G N e tw o rk  M anagem ent

PBX P riv a te  B ranch Exchange

PC P rivacy  Code

PCDF Pow er Conversion and D is tr ib u ­
t io n  F ram e

PCI P rogram  C on tro lled  In te rro g a to r

POB P e rip he ra l O rder Bus

PP I Processor P e rip he ra l In te rfa ce

PS P rogram  Store

PSAP P ub lic  Safe ty A n sw ering  P o in t

PSC P la n t Service C enter

PUB P e rip he ra l U n it  Bus

PUC P e rip he ra l U n it  C o n tro lle r

P U C /D C T P e rip he ra l U n it  C o n tro lle r / 
D ig ita l C a rr ie r  T ru n k

P U C /D L P e rip he ra l U n it  C o n tro lle r /D a ta  
L in k

R A Remote Access

R A M Random Access M em ory

RAO Revenue A ccoun ting  O ffice



RCS Recent Change Service O rder T L N T ru n k  L in k  N e tw o rk

R E M Rem ote M aintenance T LT P T ru n k  and L in e  Test Panel

R O TL Remote O ffice  Test L in e T N N T ru n k  N e tw o rk  N um ber

RSS Remote S w itch in g  System
TSC T ru n k  S w itch  C irc u it

s e e s S w itch in g  C o n tro l C enter System
TSF T ru n k  S w itch  Fram e

SD S igna l D is tr ib u to r
TUC Tape U n it  C o n tro lle r

SM DR S ta tio n  Message D e ta il Record ing

SR System  R e in it ia liz a tio n
UCS U ndup lica ted  C a ll S tore

SRM S upp lem enta ry  Remote M a in te ­ U N U n ifo rm  N um bering

nance
U S A C II U n ite d  States o f A m e rican  S tan­

SSD S upp lem enta ry  S igna l D is tr ib u to r dard  Code fo r  In fo rm a tio n  In te r ­
change

STTP S upp lem enta ry  T ru n k  Test Panel
U T F U n ive rsa l T ru n k  Fram e

System A u to p le x  System  100

TCM T ra ve lin g  Class M a rk
V F L A Voice Frequency L in k  Access

TGC T ru n k  G roup C on tro l V M L V a ria b le  Message Leng th

T IC T ru n k  In te rconnec tion  C irc u it v s s Voice Storage System.
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W IT H  W IR ING  P A TTE R N  OF JUNCTORS

B. JUNCTOR GROUPING FRAM E 
(SIDE VIEW)

Fig. 55— Junctor Grouping Frame Layout 9, Vertical File
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B . JUNCTOR GROUPING FRAME (S IO E  V IE W )

Fig. 56— Junctor Grouping Frame Layout 12, Vertical File

Page 88



ISS 3, AT&T 966-120-100

LINES
AND

TRUNKS

Fig. 57— 1A ESS Switch Block Diagram
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SUPERVISORY LINE 
SCAN PROGRAM

DIALING
CONNECTION
PROGRAM

LEN TRANSLATION

DETECTS ORIGINATION OF LINE 
(LE N )

- ►  LEN ORIGINATING
LINE

TRUNK TRANSLATIONS TO HUNT, CONNECT, AND CONTROL IDLE CDPR

ORIGINATING 
LINE CLASS 

I NFORMATION
- ►  ROUTE INDEX = TGN 

(TO SELECT 
IDLE CDPR)

- ►  TNN . - ►  TSN CDPR

CONNECT
-► O R IG IN A T IN G  LINE ►  TNN CDPR

T PERIPHERAL
EQUIPMENT DIAL TONE -----

SENT TO
ORIGINATING LINE

DIGIT ANALYSIS PROGRAM

ORIGINATING 
LINE DIALS 

7 OR 10 DIGITS

-D IG IT  TRANSLATION 
( ROUTI NG AND 

CHARGING)

DIRECTORY
NUMBER

TRANSLATION

7
DIAL TONE REMOVED 
WHEN FIRST PULSE 

OF Dl RECEIVED

Dlt D2, D3, PLUS 
RATE CENTER NUMBER 
PLUS CHART CLASS 
INFORMATION

INTRAOFFICE CALL 
(7 DIGITS)

INTEROFFICE CALL 
( 7 OR 10 DIGITS)

- ►  NORMALIZED OFFICE CODE (NOC) 
(NUMBER BETWEEN 0 AND 31) 
NOC SUBSTITUTED FOR ROUTE 
INDEX

- ►  IONOC + D4 INDEXES NUMBER GROUP NUMBER 
(NOGR) (NUMBER BETWEEN 0 AND 127)

- ►  NOGR PLUS I00D5+ I0D6 + 
D 7 - I I I  (CALLED DIRECTORY 
NUMBER IN STANDARD 
17- BIT FORM)

TERMINATION INFORMATION 
(CLASS OF SERVICE AND 
EQUIPMENT LOCATION OF 

DIRECTORY NUMBER)
- ►  ROUTE INDEX

INTERCEPT OPERATOR, 
VACANT CODE 

ANNOUNCEMENT, ETC.
LINE EQUI PM ENT 
NUMBER AND CLASS 
OF SERVICE OF 
TERMINATING LINE

TO RINGING AND ANSWER 
_ ►  DETECTION PROGRAM 

(SHEET 2)

DIGIT TRANSMISSION PROGRAM

3-D IG IT  TRANSLATION 
OF 7 -D IG IT  CALL = ROUTE INDEX

3-D IG IT  TRANSLATION OF 10-D IG IT C A LL = ROUTE INDEX
OR
NORMALIZED AREA CODE 
(NAC): ---------

- ►  NAC, PLUS ------
D4, D5, D6 
PLUS CHART 
CLASS
INFORMATION

- ►  = ROUTE INDEX
6 - DIGIT 

TRANSLATION 
(ROUTING AND 

CHARGING

HUNT IDLE 
OUTGOING TRUNK 
AND ASSOCIATED 

DIGIT TRANSMITTER

TNN ,
- ►  ROUTE INDEX = TGN 

(3  -  DIGIT OR 
6 - DIGIT 
TRANSLATION )

ÔGT RESERVE
- ►  ORIGINATING L IN E ------------

OUTPULSE* DIGITS
T PERIPHERAL TO DISTANT OFFICE

EQU1PMENT

/
WHEN WINK SIGNAL

FROM DISTANT OFFICE

'  CONNECT
ORIGINATING LINE ---------------------►  TNN OGT

CONNECTED
TO TERMINATING LINE

IN DISTANT OFFICE

DISCONNECT 
ORIGINATING LINE -------------------- ►  TNN ,

IS RECEIVED

LEGEND:
ARTC - AUDIBLE RINGING TONE CIRCUIT
BTC - BUSY TONE CIRCUIT
CDPR - CUSTOMER DIAL PULSE RECEIVER
LEN - LINE EQUIPMENT NUMBER
NAC - NORMALIZED AREA CODE
NOGR - NUMBER GROUP NUMBER
NOC - NORMALIZED OFFICE CODE
OGT _ OUTGOING TRUNK
RC - RINGING CIRCUIT
T - TRANSLATION
TGN - TRUNK GROUP NUMBER
TNN - TRUNK NETWORK NUMBER
TRMTR - DIGIT TRANSMITTER
TSN - TRUNK SCANNER NUMBER

Fig. 58— General Translation Sequence During Outgoing 
Call (Sheet 1 of 2)

Page 90

14--F 2 4 "  F o ld o u ts  AT&T 9 6 6 -1 2 0 -1 0 0



ISS 3, AT&T 966-120-100

WHEN ORIGINATING
l \  RINGING ANO ANSWER L IN E  DISCONNECTS
I X  DETECTION PROGRAM

FROM 
SHEET I -IP +  »  IF  TERMINATING

LINE 1$ BUSY

T
♦  ROUTE INDEX * TGN ►  TNN

(TO SELECT IDLE 
BUSY TONE CIRCUIT (BTC))

--------- ►  t s n b t c ORIGINATING LINE
CONNECT

►  TNN BTC
►  APPLY BUSY TONE 

TO O R IG IN ATIN G  
LIN E

►  O R IG IN A T IN G  
L IN E

DISCONNECT
TNN BTC

CDPR

IF TERMINATING •  ►  ROUTE INDEX * TGN —
LINE IS NOT BUSY (TO SELECT IDLE

AUDIBLE RINGING TONE 
CIRCUIT (A R TO )

T N N ARTC T S N ARTC
CONNECT

-► O R IG IN A T IN G  LINE -------------------►  T N N ARTC ■► ORIGINATING L IN E
DISCONNECT 
----------------------- ► t n n a r t c

WHEN TERM INATING  
L IN E  ANSWERS ORIGINATING

LINE

CONNECT TERMINATING
---------------►  LINE

T t  CONNECT DISCONNECT
ROUTE INDEX * TGN --------------------------------------------- ►  TN No r -------------------------- ►  TS N D r  ►  TE R M IN A T IN G  L IN E ------------------- ►  TN N p r   ►TE R M IN A TIN G  LINE  ►  TN NRC
(TO SELECT IDLE RC RC
RINGING CIRCUIT (RC))

ORIGINATING LINE
DISCONNECT

>  TNN coPR

TE R M IN A T IN G L IN E

Fig. 58— General Translation Sequence During Outgoing 
Call (Sheet 2 of 2)
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