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SWITCHING SYSTEMS MANAGEMENT 

NO. 2 ELECTRONIC SWITCHING SYSTEMS (2-WIRE) 

SYSTEM DESCRIPTION 

1. GENERAL 

1.01 This section describes the major No. 2 ESS 
and No. 2A ESS system components and 

explains the functions which these components ~ 

perform. Call processing fundamentals, per se, 
will be discussed in Dial Facilities Management 
Practices, Division H, Section 10c. 

1.02 Whenever this section is reissued, the reason 
for reissue will be listed in this paragraph. 

1.03 "References" in this section to methods, 
planning, data requirements, service levels, 

and equipment quantities are based on American 
Telephone and Telegraph Company recommendations." 

1.04 "The title for each figure includes a number(s) 
in parentheses which identifies the paragraph(s) 

in which the figure is referenced." 

2. SYSTEM DESCRIPTION 

General 

2.01 The No. 2 Electronic Switching System (ESS) 
performs the functions of a local telephone 

dial central office under the control of a stored 
program, which acts through a configuration of 
data processing facilities, input-output circuitry, 
and switching equipment. Actions of the system 
are determined by the sequence of instructions 
which have been coded and stored in memory. 
These logic performing programs are grouped into 
various call processing and maintenance programs. 

2.02 The No.2 ESS is a composite of two primary 
equipment categories: The control complex 

and the peripheral units. Fig. 1 illustrates these 
units in schematic form. Each of these equipment 
categories will be discussed in relative detail in 
the ensuing paragraphs of this section. 

Control Complex 

2.03 The control complex consists of the control 
unit and the maintenance and administration 

center. The control complex incorporates high 

speed transistor-resistor logic (HSTRL) circuits, so 
named because of the relatively high operating 
speeds of these circuits. Fig. 2 shows a typical 
HSTRL circuit pack. The transistors are mounted 
on a ceramic chip on which a thin metallic film has 
been deposited. This metallic film contains the 
wiring paths for each gate circuit and the required 
resistors. 

2.04 The Control Unit (CU), which is duplicated 
for reliability, consists of the central processor, 

the program store, call store, and, when required, 
the supplementary call store (Fig. 3). The control 
unit is often referred to as the 'software' or 
memory unit of the system. 

2.05 The Central Processor (CP) contains the 
program control equipment, input-output 

control circuitry, call store and capacity· for 512 
bipolar central pulse distributor points (Fig. 4). 

2.06 The Program Control (PC) circuit is the 
basic system processing circuit. This circuit 

makes all the major decisions required to administer 
the operation of the office. The program control 
circuit obtains a sequence of call processing and 
maintenance instructions (generic program) from 
the program store and translates them for use 
within the program control in order to address 
peripheral units (Fig. 5). Also, it contains the 
system clock which generates the command timing 
pulses required to synchronize the multitude of 
circuits in the control unit. 

2.07 The Input/Output (IO) is a wired logic control 
circuit which performs the interfacing function 

between the high speed program control circuit 
and the relatively low speed peripheral equipment. 
The input-output circuit is the buffer circuit through 
which inputs are received into the central processor 
and from which outputs are transmitted to the 
peripheral area of the office. 

2.08 The peripheral interface consists of the 
peripheral unit address bus, the scan answer 

bus, and the central pulse distributor. The peripheral 
unit address bus is the output bus (from the 

Page 3 



April 1975-Div. H, Sec. 10-b 

input-output control) while the scan answer bus is 
the input bus (to the input-output control). 

2.09 The Central Pulse Distributor (CPD) is an 
integral part of the central processor frame 

and is directly controlled by input-output registers 
and control signals. Each central pulse distributor 
has a capacity for a maximum of 512 bipolar points. 
These 512 outputs may be expanded by using one 
of the outputs to enable a supplementary central 
pulse distributor. A supplementary central pulse 
distributor contains 512 bipolar points and a maximum 
of 8 supplementary central pulse distributor frames 
may be added to an office. 

2.10 For outgoing information (orders sent to 
the peripheral units) the enable address 

register in conjunction with the central pulse 
distributor and the peripheral unit address bus . is 
utilized. Incoming information bits (replies from 
the peripheral units) return via the scan answer 
bus. They are stored in the scan answer register 
and special peripheral unit error detection circuitry 
until processed. 

2.11 Peripheral Decoders (PD) are primarily 
associated with relays. They provide the 

high to slow speed interface between the high 
speed processor and slow acting relays in the 
peripheral units. 

2.12 The central processor contains a large number 
of information registers in addition to the 

data processing logic. In general, the content of 
any one register can be directed to any other 
register in the system. The transfer of information 
is done by means of the common bus designated 
as the program gating bus. 

2.13 The Program Store (PS) circuit is a memory 
unit of semi-permanent, read-only memory. 

It contains information which is used by, but is 
unchanged by the normal functioning of the system 
as it processes calls (Fig. 6). 

2.14 The program store uses the permanent 
magnet twistor memory as the basic storage 

device. Information is stored in the state of sma1l 
magnets affixed to aluminum cards. The state of 
the magnets is sensed by twistor wire (Fig. 7 and 
8). 

2.15 Each aluminum program store card contains 
a matrix of 64 rows of 44 magnets per row. 
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Each magnet is used to store one bit (binary digit) 
of information. Each of the 64 rows is divided 
into two 22-bit words for a total of 128 22-bit 
words per card. 128 memory cards are slotted 
into a memory module resulting in 16,384 program 
store words per module. 

2.16 Each program store frame has a capacity 
of four modules and each control unit may 

have a maximum of four program store frames 
1 for a maximum of 16 memory modules. 

2.17 Two types of information are stored in 
program store memory: 

(a) The program instructions (Generic Program) 
which contain the logical instructions that 

provide for call processing, maintenance and 
administration of the system. 

(b) The translation data which contain all of 
the information for defining the characteristics 

of the individual office and each customer within 
the office: 

2.18 The generic program is information that 
details the sequence of instructions which 

the central processor will follow. As the name 
implies, there are many programs which control 
the sequencing of a call. To conserve memory 
space, certain programs are grouped into subroutines 
which are used many times by larger, more complex 
programs in the call processing instruction sequence. 
There are five categories of programs each controlling 
a particular function: 

(a) Monitor programs watch or observe inputs 
coming into the machine to determine if 

some action is required. 

(b) Input-output programs direct the machine 
in the handling of the input information to 

the machine periphery and outside world. 

(c) Base level call processing programs direct 
the machine to properly ha,ndle a particular 

call. 

(d) Maintenance programs are used to detect 
and diagnose machine failures and to aid in 

the recovery from and the repair of the failures. 
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(e) Administrative programs keep track of 
the usage of equipment and any data 

associated with the equipment. 

2.19 Input-output programs must be executed in 
real time because requests for customer 

service must be dispatched with the least possible 
delay. Some programs such as routine maintenance, 
will be deferred to low traffic periods. All programs, 
therefore, are woven into a hierarchal order based 
on their relative importance to call completion. 

2.20 The size of the generic program is determined 
by the features and services offered and 

does not change with office growth in terms of 
the number of lines and trunks served. 

2.21 The translation area of the program store 
contains information concerning customer 

lines, directory numbers, trunk and service circuits, 
junctors, office codes, charging and routine 
assignments, classes of service, features and options. 
Also included are the parameters for the specific 
office, identifying the limits in size and quantities 
of equipment. 

2.22 The translation area of program store is 
affected by day to day office changes, and, 

consequently, methods are available to update this 
information without immediately changing the 
translation data in the program store. New 
information, such as number changes, added new 
customers, added trunks, etc., is entered into the 
recent change area of call store via the teletypewriter 
message from the maintenance, service order, traffic 
and test desk teletypewriter channels. (Recent 
change area is discussed in 2.41). Changes concerning 
customer lines, some changes on trunks and service 
circuits, and some traffic measurement changes 
become immediately usable in lieu of the information 
in program store information on these items. Any 
new information will be entered into the program 
store translation area on these new items with an 
update using the single card writer which is 
discussed in 2.47. 

2.23 The translation modules of program store 
are custom engineered for each office. A 

maximum of eleven modules may be ordered for 
the translation area of program store. 

2.24 During the processing of a call by the central 
processor, the status of the activity on a 

line or a trunk is recorded in areas of call store 
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memory and then interpreted by programs which 
determine the meanings and perform the logic 
necessary to decide which actions should be taken 
on a call (Figs. 4 and 9). The following types of 
information are stored in call store: 

(a) Busy-idle state of lines, trunks, aqd junctors 

(b) Record of network terminations used for 
each call in progress 

(c) Digits received from customer lines and 
incoming trunks 

(d) Digits which should be outpulsed 

(e) Billing information 

(f) Maintenance information 

(g) Recent change information 

2.25 Each call store is equivalent to 8192 words 
or 2 modules of call store of 4096 words 

each. Four call stores or 8 modules may be the 
maximum number provided in eaeh office. The 
first two call stores are in the central processor 
frame and the second two are in the supplementary 
call store frame. 

2.26 The basic storage element in the cell store 
is a one inch square ferrite sheet (Fig. 

10). Each ferrite sheet has 256 holes arranged in 
a 16 by 16 array. The ferromagnetic material 
around each hole can be magnetized in either a 
clockwise or counterclockwise direction to store a 
binary information bit. Each word has 16 binary 
bits. The ferrite sheet is equivalent to an array 
of 256 miniature magnetic cores. The X and Y 
select wires, a readout wire, and an inhibit wire 
are associated with each magnetic core. Reading 
and writing operations have a read cycle followed 
by a write cycle. The read cycle is destructive 
because the core is forced into the 0 (zero) state. 
During reading operation, the write cycle is used 
to restore the information-just read. During writing 
operations, the read cycle is used to clear the core 
and the write cycle is used to store a 1 or 0. 

2.27 Areas of call store memory are associated 
with various call store programs and will 

be discussed in subsequent paragraphs. A minimum 
of two call store modules will be provided in the 
local office generic type office, which is referred 
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to as the L01 generic. (See PA2H200, Documentation 
of Call Store areas.) 

2.28 Call store memory area requirements are 
divided into three categories: 

(a) Fixed requirements (those requirements that 
never change for a given generic program) 

(b) Equipment requirements 

(c) Traffic dependent requirements 

2.29 Fixed requirements are areas of call store 
memory required for the generic programs 

and for various registers and buffers that are 
always supplied in maximum quantities. No traffic 
engineering is required for the fixed areas of call 
store. 

2.30 Equipment requirements are areas of call 
store memory that are required for line 

trunk networks, scanners, and program store 
translation modules. The amount of call store 
memory required is dependent on the physical 
quantity of equipment installed. 

2.31 Traffic requirements are engineered items. 
They are: 

(a) Transient call record blocks 

(b) Originating registers 

(c) Stable timing entries 

(d) Terminal memory record blocks 

(e) Call forwarding entries. 

2.32 The logic performing areas of call store are 
called hoppers, originating registers, pheripheral 

order buffers, terminal memory records, transient 
call records, and stable timing entries (Fig. 11). 

2.33 Once an off-hook from a line is detected by 
the call processing program, the off-hooks 

are reported to the off-hook hopper as 1-word 
entries which contain the terminal equipment 
number of the line. Once the monitor determines 
that a supervisory signal has occurred, it attempts 
to report the signal to a transient call record. 
Similarly, off-hook state changes from trunks, 
junctors, and service circuits are reported to the 
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off-hook hopper as 2-word entries which contain 
the scan point number and the timing entry. 

2.34 An Originating Register (OR) is an 8 word 
block in call store which is used to store 

digits during the reception of digits stage and the 
transmission of digits stage (Fig. 12). Each 
originating register may store up to 16 digits at a 
time. When digits are received, the first two 
words are used by the wired logic scanning program 
to record the number of dialed pulses [TOUCH-TONE 
(TT), dial pulse (DP), or multi-frequency (MF)]. 
Associated input-output interrupt programs detect 
received digits and store them in the last four 
words of the originating register where they are 
accessed by call processing programs to determine 
call disposition. When the originating register is 
used for digit transmission, using a DP or MF 
transmitter, the digits which will be transmitted 
are placed in the originating register and sent out 
one at at time by an input-output interrupt program. 
A maximum of 128 originating registers may be 
provided in an office. 

2.35 A Peripheral Order Buffer (POB) uses 16 
call store words to store information concerning 

disconnect, connect and/ or sending peripheral 
decoder, scan, and network orders (Fig. 13). Each 
peripheral order buffer contains the information 
needed to complete one POB action. Information 
needed to perform a peripheral action is retrieved 
from the transient call record and/ or the terminal 
memory record and loaded into the peripheral 
order buffer. This data is then stored in one of 
two areas within the POB. The data for network 
orders is stored in the network area of the POB. 
For other peripheral actions (scan point number 
and peripheral decoder number), the data is stored 
in one of the POB circuit areas. Various programs 
will use the information stored in the peripheral 
order buffers to complete the needed actions. 
There are twelve 16-word blocks in the call store 
area in each machine dedicated to peripheral order 
buffer activity. 

2.36 The terminal memory record (TMR) is a 
2-word area in call store which is associated 

with any circuit which contains a supervisory scan 
point (Fig. 14). One terminal memory record is 
assigned to each trunk, junctor, and service circuit. 
Each circuit may be in one of 3 states: idle, 
transient, or stable. When a call is in progress, 
or in a transient state, a Transient Call Record 
(TCR) with its attendant call processing programs 
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is used until the call is in a talking or stable state 
(Fig. 15). The transient call record is an 8 word 
layout in call store which is used when a call is in 
progress and when a call is in the disconnect stage. 
For three-way calling and call waiting service, 
consecutive transient call records are required. A 
special subroutine is provided to handle these 
selections. Terminal memory records are provided 
in blocks of 128 records each. A maximum of 39 
blocks may be provided. Transient call records are 
provided in blocks of 70 transient call records per 
block with a maximum of 4 blocks or 280 transient 
call records per office~ 

2.37 Stable Timing Entries (STE) are 2-word 
blocks in call store required for timing coin 

zone, coin overtime, lin~s with message registers 
which must be incremented, and lines with the 
call waiting feature. Stable timing entries are 
engineered in blocks of 144 2-word blocks with a 
maximum of 576 2-word blocks available. 

2.38 Call forwarding tables are auxiliary areas 
of call store which are used to store call 

forwarding entries for non-centrex lines. A call 
to a line with an active call forwarding entry will 
have the forwarded telephone number placed in 
the originating register for completion of the call. 
Call forwarding tables are 4 word blocks in call 
store. A minimum of 32 blocks and a maximum 
of 123 blocks may be provided. 

2.39 The network map is .an area in call store 
which is used to record the busy-idle state 

of all network connecting links and a record of 
the path of every established and/or reserved 
connection. The status bits for each network are 
grouped into a single block in call store and 
designated as the network map for that network. 

2.40 Some translation data can be changed by 
teletypewriter messages into the recent 

change area of call store and will be updated in 
program store as mentioned earlier. Some data, 
such as new trunk groups and route index changes 
cannot be changed without an office data assembly 
(ODA) run at the Western Electric Regional Office. 
The restrictions are outlined in No. 2 ESS translation 
guide, TG 2H. 

2.41 Data in the recent change area of call store 
is accessed through an 18 bit program store 

address (Fig. 16). The change data table contains 
the new data bits for each word of program store 
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which is changed. It also stores the program store 
address so that changes can be found. The change 
index table contains a one word entry for each 
twistor card in a module of program store. This 
area of call store is searched if the change index 
table entry indicates a change exists in call store 
for the program store words. A word can be 
changed as many times as needed in recent change 
between updates. A new change always overwrites 
the old one. 

2.42 The plant measurement count of Recent 
Change Area (RCA) will print the number 

of entries in each of the various recent change 
areas of call store. One register is assigned per 
change data table. Whenever any one of these 
recent change data tables is approximately 81 
percent filled, the system will initiate a printout 
with this information at the maintenance center 
teletypewriter. Updating of program store should 
begin at this time. Whenever a recent change 
area is at 93 per cent fill, new data will be rejected 
by the system; therefore, it is advisable that 
updating of program store begin as soon after the 
81 per cent fill message is received. 

2.43 Depending on the number of call store 
modules installed in the engineered requirements, 

the size of the recent change area will vary. Recent 
change activity should be closely monitored by the 
personnel involved in the administration of the 
office to be sure that recent change updating is 
not done so frequently that it becomes a hindrance 
to maintenance of the office. The cost of another 
call store module may be warranted to overcome 
this problem. 

2.44 Interaction with the No. 2 ESS system is 
done via teletypewriters (TTY). The traffic, 

service order, local test desk, and trunk test 
teletypewriters are limited by the number of 
messages allowed to these channels as described 
in the Input Message Manual, IM2H200. The 
maintenance and administration center teletypewriter 
has unlimited access to the machine. Use of the 
traffic channel TTY is described in Dial Facilities 
Management Practices, Division H, Section 10d (8). 

2.45 The maintenance and administration center 
has four functions: 

(a) As an in-service monitor of the status of 
the system. 
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(b) As a test and control center for routine 
functions. 

(c) As a back up when preplanned diagnostic 
procedures fail 

(d) As an emergency control in extreme situations. 

2.46 The maintenance center frame provides the 
equipment which allows the monitoring of 

the system (Fig. 17). Interrogations are made 
through a teletypewriter or the display panel 
controls. The answers are returned on a printout 
from the teletypewriter and visually on the display 
panel. The maintenance center circuit provides 
the means for interrogation of the control unit. 
The maintenance center gathers information from 
the system which is displayed visually to the 
operator. The control unit signals enter the frame 
via connectors, and through buffer circuits their 
contents are shown on the display panel. The 
teletypewriter control circuit provides the logic to 
communicate with a maximum of 8 teletypewriters. 
The control equipment consists of a panel which 
contains keys to disconnect signals from the 
teletypewriters and a unit which directs signals 
shared by all teletypewriters to their individual 
control logic. 

2.47 The single card writer is mounted in the 
maintenance center frame and is used to 

magnetize permanent magnet twistor memory cards 
in program store (Fig. 18). The single card writer 
consists of two basic units: the control and logic 
circuit and the mechanical card writing unit. The 
control and logic unit contains circuit packs, controls 
and a relay panel. The card writing unit consists 
of a writing head and a means for accurately 
moving the head over a memory card. The new 
information which will replace the existing information 
on the cards is retrieved from the system via a 
teletypewriter request from the maintenance center. 
The card writing unit will be driven over a single 
card changing the previously magnetized information 
to the new information. 

2.48 The trunk test frame is used by the maintenance 
personnel to make operational and transmission 

tests on trunks and service circuits (Fig. 19). 

Peripheral Units 

2.49 The peripheral units are the line trunk 
networks, the associated scanners and 
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controllers, peripheral decoders, trunks, junctors, 
service circuits, and the automatic message accounting 
frame. These units are often referred to as 
'hardware' items of the system. 

2.50 The line trunk network is the basic component 
of the switching network (Fig. 20). One 

side of the network contains the line trunk switching 
frames on which lines, trunks and service circuits 
are terminated (Fig. 21). On the other side of 
the network is the network control junctor switching 
frame which is used to interconnect lines to service 
circuits, lines to trunks, lines to lines, and trunks 
to trunks (Fig. 22). This is accomplished with 
junctors, which, through inte'rconnection on the 
junctor grouping frame, can be linked with each 
network in the office (Fig. 23). Because of the 
single-sided arrangement used in the No. 2 ESS 
switching network, this configuration is called a 
'folded' network. This means that 8 stages of 
switching are required to connect a line to a service 
circuit, a line to a trunk, a line to a 1ine, and a 
trunk to a trunk (Fig. 24). 

2.51 Each line trunk switching frame is divided 
into two concentrator groups, each containing 

8 concentrators for a total of 16 concentrators 
(Fig. 22). 

2.52 Each concentrator has 8 first stage crosspoint 
ferreed switches which are 4 by 4 (4 inputs 

and 4 outputs), and 4 second stage crosspoint 
ferreed switches which are 8 by 4 (8 inputs and 4 
outputs). The first and second stage switches 
within each concentrator are connected by metallic 
paths known as A-links. Each concentrator has 
32 A-links concentrated to 16 B-links in the second 
stage of switching. Thus, this is known as a 2:1 
concentrator (Fig. 25). Since each line trunk 
switching frame has 16 concentrators, this means 
that there are 512 terminals or terminal equipment 
numbers (TEN), 512 A-links and 256 B-links in 
each frame. 

2.53 Each of the 512 terminals in the line trunk 
switching frame has a line scanner ferrod 

associated with it for detecting line organizations. 
These ferrods are mounted at the top of the line 
trunk switching frame-16 per row in 2 scanner 
quadrants of 256 scan points each. 

2.54 Ferreed switches are used in the line trunk 
network to complete network connections. 

A ferreed switch contains two ferrous metallic 
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reeds enclosed in a glass envelope which is mounted 
adjacent to a bipolar electromagnet. These ferreed 
switches are assembled in the 4 by 4, 8 by 4, and 
8 by 8 configurations (Fig. 27 and 28). 

2.55 In addition to the ferreed crosspoint, there 
are polar ferreeds used as 1ine scanner cutoff 

switches which are bridged across the input terminals. 
For trunks, service circuits, and tone circuits, the 
ferreed cutoff switch is disconnected. These polar 
ferreeds are assembled in a 1 by 8 array (Fig. 25). 

2.56 The network control junctor switching frame 
is arranged into 3 bays, one control bay 

and two junctor switching bays. The junctor 
switching bays contain the switches for the third 
and fourth stages of switching. The control bay 
contains the control equipment for the dup1icated 
network controllers and the two duplicated line 
scanner controllers (Fig. 22). The two junctor 
switching bays in the network control junctor 
switching frame contain 512 B-1inks and 512 junctor 
terminals. Each junctor switching bay contains 
four grids. Each grid is made of eight third stage 
crosspoint switches which are 8 by 8, eight fourth 
stage crosspoint switches which are 8 by 8 and 
eight polar access switches which are 1 by 8 and 
which are bridged on the B-links to provide for 
test vertical access. Each grid, therefore, has 64 
B-links with interconnection to 64 junctor terminals. 
Since each junctor switching bay contains 4 grids, 
there are 256 B-links and 256 junctor terminals in 
each bay for a total of 512 B-links and 512 junctor 
terminals in the two bays (Fig. 26). The C-links 
are the interconnecting metallic paths between the 
.third and fourth stages of switching. 

2.57 There are two network controllers. Each 
network controller may be in operation at 

the same time. Each controller may be operating 
the ferreed switches in the network control junctor 
switching bays and the ferreed switches in the line 
trunk switching frame; however, each controller 
will not be operating in the same grid or concentrator 
group. If one controller fails, the remaining 
controller will handle traffic for the entire line 
trunk network. 

2.58 The four scanner controllers are arranged 
in two controller pairs. The pairing is for 

reliability. The first scanner controller pair is used 
to scan the 1024 line scan points in the first two 
line trunk switching frames. The second controller 
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pair scans the line scan points in the other two 
line trunk switching frames. 

2.59 One network control junctor switching {rame 
equipped with two line trunk switching frames 

is a full 2:1 line trunk network. In this type line 
trunk network, there are 1024 terminals (2 line 
trunk switching frames with 512 terminals each) 
which will terminate on 512 B-links (2 junctor 
switching bays with 256 B-links each) (Fig. 29). 

2.60 A fully equipped line trunk network with 
4:1 concentration ratio consists of one 

network control junctor switching frame and four 
line trunk switching frames. The 4:1 concentration 
ratio is accomplished by adding two line trunk 
switching frames (No. 2 and No. 3), for a total of 
2048 terminals. These terminals have access to 
the 512 B-links in the network control junctor 
switching frame. The additional line trunk switching 
frame concentrators of frames 2 and 3 are multipled 
to the existing B-links on a per concentrator basis. 
The 64 terminals of the two concentrators share 
the same 16 B-links. Each concentrator on line 
trunk switching frame 0 is multipled to its equivalent 
concentrator on line trunk switching frame 2 and · 
the concentrators on line trunk switching frame 1 
are multipled to those on line trunk switching 
frame 3 (Figs. 30 and 31). 

2.61 Partial networks of either the 2:1 or 4:1 
type may be provided. However, in the 

4:1 type, when fewtJr than 4/ine trunk switching 
frames are equipped, each line trunk switching 
frame must be administered as if it were a 4:1 
concentration ratio (Fig. 32). 

2.62 Junctors are the paths used to connect line 
trunk networks to themselves and to other 

line trunk networks. There are two types of 
junctors: wire junctors and circuit junctors. A 
wire junctor consists of a metallic path from a 
network control junctor switching frame to the 
junctor grouping frame and back to the same or 
another network control junctor switching frame. 
A circuit junctor path is constructed in a similar 
manner except that a universal circuit called a 
circuit junctor circuit is inserted into the path. 
The junctor pattern of paths to be interconnected 
at the junctor grouping frame is generated by a 
junctor assignment program at the Western Electric 
Regional Center. 
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2.63 Wire junctors are used for all line to trunk, 
trunk to line, trunk to trunk, and line to 

service circuit connections. 

2.64 The circuit junctor is required on all line to 
line (intraoffice), line to tone circuits and 

line to announcement connections. This circuit is 
used to provide talking battery, audible ring, and 
supervision to lines when a trunk circuit is not 
required in the connection. In addition, a circuit 
junctor may be used in the bypass state for overflow 
traffic from the wire junctor group when specifically 
engineered for this purpose and when properly 
designated in translations. 

2.65 Junctors, either wire or circuit, are combined 
into subgroups of 8 junctors in each subgroup. 

Each end of a subgroup contains junctors from 
the same numbered switches and levels of all 8 
grids on the network control junctor switching 
frame. The maximum number of junctor subgroups 
terminating on a line trunk network is 64 (8 switches 
per network control junctor switching frame multiplied 
by 8 levels per switch equals 64 subgroups). 

2.66 The junctor grouping frame, on which all 
junctors are terminated, is subdivided into 

8 horizontal shelves and ten vertical files (Figure 
23). Vertical files terminate circuit and wire junctor 
pairs from the line trunk networks and circuit 
junctor circuits from the universal trunk and junctor 
frames. Either the junctor pairs to the line trunk 
networks or the circuit junctor circuits may be 
terminated in a single vertical file but the two 
types may not· be combined on a file. Each vertical 
file consists of 32 plugs and 32 jacks, with each 
plug or jack considered a subgroup terminal. 

2.67 A wire junctor subgroup is formed on the 
junctor grouping frame by connecting the 

plug ended subgroup terminal of one line trunk 
network into the jack ended subgroup terminal of 
the same or another line trunk network. In this 
way, a maximum of 64 junctor subgroup terminals 
can be interconnected on one vertical file of the 
junctor grouping frame. 

2.68 A circuit junctor subgroup is formed on the 
junctor grouping frame by connecting a plug 

ended subgroup terminal of network into the jack 
ended subgroup terminal of the circuit junctor 
circuit. The plug ended terminal of the same circuit 
junctor circuit is connected to the jack ended 
subgroup terminal of the same or another line 
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trunk network. A maximum of 32 circuit junctor 
subgroups can be interconnected on one circuit 
junctor vertical file of the junctor grouping frame. 

2.69 Depending on the mix of intraoffice, tone, 
announcement, and interoffice calls, junctors 

are engineered on CCS requirements for each type 
call. 

2.70 As mentioned earlier, customer lines, trunk 
circuits, and service circuits appear on one 

side of the switching network, wire and circuit 
junctors appear on the other side. This relationship 
is illustrated in Fig. 33. 

2.71 Trunk circuits are used as the interface 
between the No. 2 ESS switching network 

and the transmission facilities from, or to other 
central offices. The overall facility including the 
trunk circuit between two switching centers is 
called a trunk. Basically, trunk circuits provide 
the through metallic transmission path and battery 
for talking and for receiving or transmitting call 
status supervisory signals. 

2.72 There are three broad equipment categories 
of trunk circuits which are generally used 

in the No. 2 ESS: 

(a) Universal trunk circuits 

(b) Miscellaneous trunk circuits 

(c) Service circuits 

2.73 Universal trunk circuits are divided into four. 
different types of circuits: 

(a) Outgoing trunk, both local and tandem 

(b) Incoming trunk both local and tandem 

(c) 2-way trunk to a 3CL switchboard 

(d) Circuit junctors 

2.74 The common denominator of each of these 
universal trunks is that they are physically 

arranged to have four circuits on a 2-inch mounting 
plate. Each circuit contains two scan points and 
its complete operation is controlled by three relays. 

2.75 Miscellaneous trunk circuits and test circuits 
are more elaborate circuits and require 

( 

( 
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greater mounting space than do universal trunk 
circuits. Depending on the type of miscellaneous 
circuit, the miscellaneous trunks will have a variable 
number of decoder buffers and scan points per 
circuit. 

2.76 Service circuits perform specialized functions 
such as digit reception, digit transmission, 

ringing, coin control operations and provision of 
various tones, announcements, and certain custom 
calling features. 

2.77 The relays in the various trunks, junctors, 
and service circuits are wire spring relays. 

They receive their operating instructions from the 
central processor via signals through the central 
pulse distributor. The central pulse distributor 
sends high speed signals while the wire spring 
relays are mechanical and comparatively slow 
operating. The peripheral decoder acts as the 
interface between the central pulse distributor and 
the relays. The peripheral decoder is an electronic 
circuit made primarily of integrated circuits. One 
peripheral decoder circuit pack contains four 
peripheral decoder buffer~ of three peripheral 
decoder points each for a total of twelve peripheral 
decoder points. Peripheral decoder buffers are 
engineered based on the number required per trunk 
or service circuit. 

2.78 Junctors, trunks, and service circuits are 
mounted on one of 3 types of frames: 

(a) Universal trunk and junctor frame 

(b) Miscellaneous trunk frame 

(c) Miscellaneous frame. 

2.79 The universal trunk and junctor frame consists 
of 3 bays designated 0, 1, and 2. The 0 

and 2 bays mount 32 universal trunk or junctor 
circuits per bay for a total of 64 units. On the 
center bay, or bay 1, are mounted the audible 
alarm control panel and peripheral decoder units, 
each of which provides twelve peripheral decoder 
points to control the twelve relays in each universal 
trunk or junctor unit or 4 trunks (Fig. 34). The 
universal trunk and junctor frame can be arranged 
for optional home master scanner operation, home 
operation, or mate operation depending on whether 
it is equipped with a scanner controller and the 
type of scanner quadrants the controller serves 
(Figs. 35, 36, and 37). 
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2.80 The miscellaneous trunk frame is used to 
mount miscellaneous trunk test and service 

circuits. Any circuit, other than a universal trunk 
circuit, which uses a peripheral decoder point must 
be mounted in the miscellaneous trunk frame. A 
peripheral decoder circuit pack unit with a capacity 
for 16 peripheral decoder packs is provided on each 
frame for the control of all relays associated with 
the equipment mounted on the frame (Fig. 38). 

2.81 The miscellaneous frame is used to mount 
any circuit which does not contain any 

relays, and, therefore, does not require peripheral 
decoder points. 

2.82 Trunk scanners are mounted on the master 
scanner frame and the universal trunk and 

junctor frame. Through the scanner controllers, 
the central processor obtains information on the 
status of trunks. Orders to the scanner controllers 
are transmitted on the peripheral unit address bus 
and enable pairs. The results of the scan are 
returned to the central processor via the scan 
answer bus (Fig. 34 and 39). 

2.83 Trunks and servic; circuits and related frames 
are engineered items. Each office will be 

custom engineered for these items. For a detailed 
explanation of the various trunks and service circuits, 
see the Traffic Facilities Practice, Division D, 
Section 12c and Section 12d. 

2.84 When customers are served by unigauge 
cable, range extension amplifiers may be 

used to serve these customers up to a maximum 
transmission limit of 2500 ohms which is equivalent 
to 52 kilofeet of 26- and 22-gauge cable. Ordinary 
limits are 1300 ohm transmission range (15 kilofeet 
of 26 gauge cable) (Fig. 40). 

2.85 Range extension amplifiers may be installed 
in the switching path on all unigauge loops. 

The range extension amplifiers are connected to 
B-links on a total concentrator basis. That is, the 
entire 16 B-links of a given concentrator must be 
completely equipped with amplifiers. Range extension 
amplifier converter packs are mounted on the 
range extension frame (Fig. 41). Each range 
extension frame has a total capacity of 144 range 
extension amplifier converter packs. Range extension 
frames are provided in pairs to provide service 
protection for the system. In addition, each range 
extension concentrator is fed from two different 
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frames using two power buses and a portion of 
four peripheral decoders. 

2.86 The range extension feature is assigned in 
translations on a per concentrator basis. 

This means that the paired concentrators of a 4:1 
concentrator ratio office may be individually assigned 
as range extension concentrators. Non-range 
exteMion subscriber lines may not be assigned 
in these concentrators. Trunks and service 
circuits may be assigned, however. 

2.87 No. 2 ESS may have one or two types of 
billing on tape: CAMA and/ or LAMA. 

CAMA is Centralized Automatic Message Accounting; 
LAMA is Local Automatic Message Accounting. 

2.88 With LAMA each individual or 2-party 
customer from whom a billable call is placed 

will be automatically identified by the No. 2 ESS, 
and billing information will be recorded on AMA 
tape (Fig. 42). The AMA data then will be placed 
on magnetic tape (Fig. 42). The calling directory 
number or billing number is identified along with 
the destination and duration of the call for billing 
purposes. The called number is included for detail 
billed calls. For a message unit (bulk) billed call, 
the called number may be replaced by a message 
billing index number. AMA data may also be used 
for various studies required by the companies. 

2.89 Calls forwarded to a CAMA office may be 
of two types: 

(a) Calls on which the local calling directory 
number for 1- and 2-party lines is automatically 

identified in the originating office and forwarded 
to the CAMA office. This is called Automatic 
Number Identification (ANI). 

(b) Calls on which an operator must be brought 
in on the call to obtain the originating 

directory or billing number. This is called 
Operator Number Identification (ONI). 

2.90 CAMA billing is required on calls from (1) 
4- and 8-party lines; (2) multiline hunting 

groups and PBXs which require detail billing; and 
(3) offices which are not equipped with ANI or 
LAMA. 

2.91 Depending on the configuration of the 
individual offices and the requirements of 

the wire center, there are various distributing 
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frames on which line and trunk cable pairs may 
be terminated. 

2.92 The single sided protector frame provides 
protectors for line cable pairs entering the 

building from the outside. Heat coils are not 
required since the line ferrods provide the high 
current arresting capability (Fig. 43). No plugging 
up panels are required because lines are routed to 
trouble intercept via teletypewriter messages from 
the local test desk and the maintenance center 
teletypewriters. 

2.93 One type of combined distributing frame is 
used to interconnect trunk, service circuit, 

and subscriber line cable with terminal equipment 
numbers of the concentrators on verticals of a 
single sided frame, a combined distributing frame 
module consists of 10 vertical files (Fig. 44). 

2.94 The standard main frame has protector, 
connector, or jack mountings on one side 

(vertical) of the frame and terminal blocks on the 
other side (horizontal) of the frame (Fig. 45). 
The trunk, service circuit, and subscriber line cable 
is terminated on blocks on the vertical side of the 
frame and the terminal equipment number 
(concentrators are terminated on blocks on the 
horizontal side of the frame). The frame may be 
sectorized (zoned so that short jumpers are used 
between the vertical and the horizontal side of 
the frame). 

2.95 A specially designed combined distributing 
frame for the modularized installation (No. 

2A ESS) comes equipped with junctor grouping 
jacks and plugs, terminal strips, and cable connectors 
(Fig. 46). No other frame can be used in this 
type installation since the units in the No. 2A ESS 
are prefabricated to be shipped to and placed at 
the telephone company site. 
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Fig. 2-HSTRL Circuit Packs (2.03) 
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Fig. 4-Central Processor Frame (2.05) 
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Page 23 



( .. 

Dial Facilities Management Practices 

25 6 HOLES IN A 
16 BY 16 ARR AY 
EACH HOLE STORES 
ONE BIT 

April 1975-Div. H, Sec. 10-b 

,...--- READOUT WIRE 

IN HIBIT WIRE 

X SELECT WIRE 

Y SELECT WIRE 

Fig. 1 0-Ferrite Sheet and Equivalent Magnetic Core 
(2.26) 

Page 24 



Dial Facilities Management Pradices 

MEMORY 
FUNCTION AREA 

DR REC. & SEND. orr.:· ... s 

POB ORDERS TO PO. SC 
& NET CONT 

TCR NON-TALK TIME 

TMR STATUS OF TRK. JCT 
& SVC CKT 

HOPPER STORES PERIPHERY 
INFO FOR BL PROGRAM 

OR - ORIGINATING RI;GISTER 

POB PERIPHERAL ORDER BUFFER 

TCR - TRANSIENT CALL RECORD 

TMR - TERMINAL MEMORY RECORD 

WORD QUANTITY 
SIZE 

I CS 2 cs 

8 51 128 

16 12 12 

8 70 210 

2 2048 4096 

·- - -

CENTRAL 
PROCESSOR 

HOPPER 

OR 

POB 

CALL 
STORE 

TCR 

TI1R 

April 1975-Div. H, Sec. 10-b 

I 
I 
0 

PROGRAM 
CONTROL 

{WtREO LOGtCI 

Fig. 11-Call Store Areas (2.32} 

Page 25 



Dial Facilities Management Practices April 1975-Div. H, Sec. 10-b 

OR WORD ,1 
I 'I 0 I c SCANNER SCANNER I FERROD I 0 * 
I 0 p I N NUMBER ROW I NUMBER I 
I N s I T I I 
I I I I I +---+ I ~ 

I INCOHIUG DIGIT AREA !OUTGOING PULSE I s I M s I Nl 

I (IDA) I COUNT I p I B N I Dl1*t 

I I( (IPC) ) I (OPC) I R I s D I Gf 
I I 

I 
I I I I 

I + I .. 
' I R L I N I BYLI INCI I 

I p s I 0 ITRKITRKI 12 
I SENDING T B I M I I I SENDING I 
I INDEX I 0 I I I FUNCTION I 
I I N I I I I 
I 

l I 
I I t I 

I I 
I 

I \ ' 
I I I I I 

IRCVISNDI F R I STOP I INCOMING I OUTGOING I 
I I I A D I SENDING CODE I DIGIT COUNT I DIGIT COUNT I 3 
ISUPISUPI L y I (SSC) I (IDC) I (ODC) I 
I I I I I I I 
I I I I + +__J_ I 
I I I I I 
I 0 I 1 I 2 I 3 I 4 =t 
I I I I I 
I I + + I 
'I I I I I 
I 4 I 5 I 6 I 7 15=t 
I I I I I 

• I I + I 
I I I I I 
I 8 I 9 I 10 I 11 I 6 =t 
I I I I I 
I f + + ' I I I I I 
I 12 I 13 I 14 I 15 P=t 
I I I I I 

' I I I 

* IO wired logic may read. 

+ IO wired logic may write. 
f Digit storage. 

Fig. 12-0riginating Register Layout (2.34) 

Poge 26 



Dial Facilities Management Practices April 1975-Div. H, Sec. 10-b 

BIT 15 14 13 12 II 10 9 8 7 6 5 4 3 2 0 
WORD 

I I I I I I 

J I 

I 
I I 

I _l 
I I 

I I I 
I I I 

l I I l 
I I I I 

I l I I 
I I I I 

I I J I I 
I I I I I 

I I I 
I I I 

l _l 
I I I 

_I _!_ I I I I I 

I 
I I 

I 
-+ 

r-: I 
I I 

i I I I I 

! I I I I I 

_I I _l -
I I I 

I 
I I 

--t- I I I I 
I I I I 

I I I _I l _j_ 

LEGEND: 

TCR- TRANSIENT CALL RE"CORO 

PON- PERIPHERIAL Ot::COOER NUMBER 

SPN-SCAN POINT NUMBER 

I I 

I _l 
I I 

_j _l 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

l 
I 

_l 
I 

.J I 
I I 

_l 
I 

I 
I 

I 
I I 

I 
1 
I 

I I 
I I 

_l ..1 

I I I I I I I 

1 I I I I I I 

0 , J PROGRESS MARK 

I I I I I I I 

_l 1 I I I I I 

J SEQUENCE POINTER 

I 1 I I I I I 

I I I I I I 
I I 1 I I I I 

I I I I I I I 

2 ] "'""'" "'"' INFORMATION 

3 

I I I I I I I 

I I I I I I I 
I I I I I I I 

I I I I I I 

4 

J ... """' "'"" ' INFORMATION 

5 

I I I I I I 

_l I I I I I 

6 J TCR POINTER 

I I I I I I 

7 

_l + I I I I 1 
I I I I CIRCUIT A 

SPN A 8 INFORMATION 

I I I I I I I AREA 

I I I I I I I 

PON A 9 

_l I I I I l I 
I 1 I I I I 

10 

I I I I I I I 
I I I I I 1 I CIRCUIT B 

SPN B II INFORMATION 

I I I I I I I AREA 

I I I I I I I 

PON B 12 

I I I I ~ 
I I 
I I 

13 

1 I I I I I I 
I I I I I I I CIRCUIT C 

SPN C 14 INFORMATION 

I I I I I I I 
AREA 

I I I I I I 
PDN C 15 

..1 I I I I I I 

Fig. 13-Typical Peripheral Order Buffer Layout (2.35) 

Page. 27 



Dial Facilities Management Pradices April 1975-Div. H, Sec. 10-b 

STABLE JUNCTOR TMR 

0 X PARTY TERMINAL 

STE AMA I PATH j Y PARTY TERMINAL 

TRANSIENT JUNCTOR TMR 

1 TCR POINTER SUPV 

I PATH 

STABLE TRUNK TMR 

0 X PARTY TERMINAL 

STE AMA I PATH I CLG I I TOM I WIRE JUNCTOR 

TRANSIENT TRUNK OR SERVICE CKT TMR 

, I TCR POINTER 1 SUPV 

I PATH I I WIRE JUNCTOR 

SUPV -SUPERVISORY FUNCTION 
STE -STABLE TIMING ENTRY PROVIDED 

AMA - AMA DISCONNECT ENTRY IS NECESSARY 
CLG -INDICATES WHETHER CIRCUIT IS CALLING OR 

CALLED PARTY 

TOM -TANDEM CALL 

Fig. 14-Terminal Memory Record Format (2.36) 

Page 28 



( 

Dial Facilities Management Practices April 1975-Div. H, Sec. 10-b 

PROGRESS MARK (PM) 

L "A" PARTY T 

L "B" PARTY 
T 

PRTY s c c T F E F 
PfJB 

SIP 
T F B F L 0 s 

R R v R H T T 

0RIGINATING REGISTER ADDRESS 

DGN "A" SERVICE CIRCUIT 

"B" SERVICE CIRCUIT 

CIRCUIT JUNCT0R 0R AUXILIARY ADDRESS 

SUP - SUPERVIS10N FLAG 
LT -SET I IF PARTY IS A LINE, 0 IF A TRUNK 

PRTY - P SET 1 IF "A" IS 2-PARTY LINE 

S SET 1 IF 2-PARTY LINE IS TIP, 0 IF RING 

STR - SEC0ND TRY IN PROGRESS 
CFR - C0NFERENCE IN PROGRESS 
CBV -CHANGE ABBREVIATED 0PERAT10N 
TFR -TRANSFER CALL 
FLH -DISTINGUISH FLASH SUPERVIS10N FROM 0N H00K 

E0T -ENTER 0N TIME 0UT FLAG (DIGIT INTERPRETATION) 

FST - SEC0ND TIMEOUT IN PR0GRESS 

s 
u 

p 

TIMER 

Fig. 15-Typical Transient Call Record Layout (2.36) 
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I 
STOP 
(17~ 16) 

PROGRAM STORE ADDRESS 

Moo
1 I I I I I I -I T T I I 

PLANE QUAD WORD 
(15-14) (13-8) (7-6) (5-0) 

l I I I I I I I I ' I I 
A 1\ I 

I I ADR 

RECENT CHANGE HEAD TABLE ESS 

HDTBL 121 
I BIT 

0 POS 

T 
0 

UNEQUIPPED OR NON-RECENT 

CHANGE MODULE * 
0 

B(l4-17) 
(15-0) ~0 

CHANGE INDEX TABLE 

TRANSLATION MODULE Its oiESS BIT POS 

~ C.S. ADDRESS 1---- ( 15-0) 

-BJ7) B 
~:::::: :::;::: 

+16 15 
16 

~ 

---- I~DL !I 
C.S. ADDRESS -

20-16) (15-0) 

f 
t !, 
*FIRST riVE MODULES CONTAIN GENERIC 

PROGRAM AND ARE NOT RECENT CHANGEABLE. 

0 
NO CHANGES 

0 
( 15-0) 

COI-l 

I 
COP }-(15-9) (8-0) 

.... 

127 

CHANGE DATA TABLE 
ESS 

Irs ol BIT POS 

COUNTER 0 
( 15-0) 

~ 
2*CDP 

SUB TABLE 

DATA T L...., BITS c ADR 
21-16 (9-7) (6-0) 
( 15-10) 

DATA BITS 15-0 

13 ( 15-0) 
2*CD 

I 
I 2-*CDI 

DATA 
BITS c 
21-16 (9-7} 
( 15-10} 

DATA BITS 
{15-0) 

''-

T 

ADR 
(6-0) 

15-0 

........ 

~023 
MAX. 

fig. 16-Data Layout in Recent Change Call Store 
(2.41) 
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MC 
LOGIC 

TTY 
CONTROL 
PANEL 

SINGLE 
CARD 
WR ITER 

April 1975-Div. H, Sec. 10-b 

EA 
PANEL 

MC 
PANEL 

LOCAL 
MC 
TTY 

TTY 
CONTROL 
CIRCUITS 

Fig. 17-Maintenance Center Frame (2.46) 
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RELAY AND 
FUSE PANEL--~~~ 

April 1975-Div. H, Sec. 10-b 

Fig. 18-Left Side of Double Bay Maintenance Center 
Frame-Partial View (2.47) 
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Fig. 19-Trunk Test Frame (2.48) 
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LINE 

LINE 

LINE­
TRUNK 

SWITCHING 
I"AAMl 

LINE­
TRUNK 

SWITCHIN<O 
I"RAME 

LINE TRUNK NETWORK I\ 

April 1975-Div. H, Sec. 10-b 

WIRE 

-=-~/TOR 
-----~ 

fig. 20-No. 2 ESS Network Diagram (2.50) 
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SCAN NER 
MATR IX 

CO NC ENTRATO R 
GROUP 

April 1975-Div. H, Sec. 10-b 

Fig. 21-Line Trunk Switching Frame (2.50) 
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SCANNER 
CONTROL 
AND 
LOG IC 

NETWORK 
CONTROL 
AND 
LOGIC 

April 1975-Div. H, Sec. 10-b 

SWITCHING 
GRIDS 
0-7 

Fig. 22-Line Link Switching Frame (2.50, 2.51, 

2.56) 
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PLUG 

JACKS 

GROMMET HOLE 
FOR PATCH CORD 

4 PLUG-ENDED AND 
4 JACK-ENDED SUBGROUPS 
PER NETWORK PER SHELF 

April 1975-Div. H, Sec. 10-b 

"' "' ~ - :; 
8 0 "' >-
u + u 
z z 
::::> X ::::> ~ ~ ~ 1-,-'( -, 

"' >- ""' "' j': I'= I'= ~I "' ....;."\..) cr 
0 

I~ ;:fi 
::::> 

I~ 
::::>-

3< 
I~ I~ 51 :::; "' -<X >-- w w 

z U > z u> 

0 0 

0 a I I I I I I I I I I 
-~~-+-r~-+-~~-+-r 
~:I I I I I I I I I I 

(/) 

w 
u 
z -' 
""'"" ~~ 
w >­
O..c>: 
o..w 
< > 

0.."' 
::::><>: 
00 
<>:3 
<.:J>­
ID W 
:::>Z 
(/) 

>-

-1-+- f--~~ 
I I I ~;::; ~ 
I I I =: ~ ~ 

>- w 
-<ll> 
::::>0.. 
U:::>c>: 
c>:OO 

-1-+-f- ;::;~ ~ 
I I I ~ ~ =: 

D a I I I I I I I I I I 
-r~-+-r~-+-r~-+-r 

0 a I I I I I I I I I I 
Do 

0 0 

0 a I ·1 I I I I I I I I 
-r~-+-r~-+-r~-+-~ 
~:I . l · I I I I I I I I 

7 

-- 3 

6 

5 

-- 2 

4 

3 

-- I 

2 

-- 0 

0 

VERTICAL FILES 

Fig. 23--Junctor Grouping Frame and Physical Diagram 

of a Junctor Grouping Frame (2.50) 
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U NE TRUNK NETWORKS 

LINE TRUNK 
SWITCHING FRAME 

_ .... " , 
B LINKS 

, 
A LINKS 

-r-

TERMINALS 1ST STAGE 2ND STAGE 

r-

, 

" , 

--7 >--DENOTES CONNECTORIZED CABLE 

NETWORK CONTROL 
JUNCTOR SWITCHING FRAME 

C Ll NKS 

r-

3RD STAGE 4TH STAGE 

r- r-

April 1975-Div. H, Sec. 10-b 

JUNCTOR 
GROUPING 
FRAME 

" , 

'>-

, 

.... , / 

UNIVERSAL 
TRUNK AND 
JUNCTOR 
FRAME 

.__ 

CIRCUIT 

'--- JUNCTOR 

\ 
\ 
WIRE 
JUNCTOR 

Fig. 24-Junctar Arrangements (2.50) 

Page 38 



Dial Facilities Management Practices April 1975-Div. H, Sec. 10-b 

32 INPUT 
TERMINALS 

3 

2 
I 
0 

3 

I 
I 
0 

SWITCH 7 
4X4 

LEVEL 

SWITCH 6 
4X4 

\ 0 7 I 

TO SCANNER 

3 
l 
l 
I 
I 
0 

3 
I 
I 

SWITCH 

4X4 

I SWITCH 0 
I 4X4 
0 

3 
2 

3 

~ 8 LINE SCANNER 

I I CUTOFF SWITCHES 

\ 0 7 I 

7 

SWITCH 0 
8X4 

7,..------, 

6 
5 
4 
3 
2 

0 

16 B-LINKS 

TO SCANNER 

1ST STAGE A-LINKS 2NO STAGE 

LINE TRUNK SWITCHING FRAME CONCENTRATOR 

Fig. 25-Block Diagram of Line Trunk Switching 
Frame Concentrator (2.55) 
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64 B LINKS 

ACCESS 
SWITCH 

l 
NO TEST 

7 

6 

7 
I 
I 
I 
I 
0 

SWITCH 7 
axe 

SWITCH I 
axe 

SWITCH 0 

axe 

3RD STAGE 

7 

7 
6 
5 
4 
3 
2 

0 

TEST VERTICAL 

C-ll NKS 

April 1975-Div. H, Sec. 10-b 

7 

7 
6 
5 
4 
3 
2 

0 

3 
2 

4TH STAGE 

64 JUNCTOR 
TERMINALS 

NETWORK CONTROL JUNCTOR SWITCHING FRAME GRID 

fig. 26-Biack Diagram of Network Control Junctor 
Switching Frame Grid (2.55) 
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PRINTED 
WIRING BOARD 

39 TURNS OUT_- _ 
CLOCKWISE 

April 1975-Div. H, Sec. 10-b 

CONTACT 

__ _.,_18 TURNS IN 
C. CLOCKWISE 

HORIZONTAL TIP 
AND RING STRAPS 

SHUNT 
PLATE 

Fig. 28-Ferreed Crosspoint (2.54) 
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LTS I LTS 0 

April 1975-Div. H, Sec. 10-b 

NCJS 

Fig. 29-Fully Equipped Line Trunk Network With 
2:1 Concentration Ratio (2.59) 
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LTS 3 LTS 2 LT S I 

April 1975-Div. H, Sec. 10-b 

LTS 0 N CJS 

Fig. 30-Fully Equipped Line Trunk Network With 

4.1 Concentration Ratio (2.60) 
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LTS 3 

CG7 CG6 

f-f- -r- f:: ~ 

~ LINE :~ LINE ~ 
~ f- F"ERRODS . :~ f:: F"ERRODS r= f-

CONC CONC 

~~ ~ru 

[3J[3J ITJQ 
[3J~ ~c::J 
- ,--- I _l_ 

7 6 7 6 
63 62 55 54 

-y- I -
I 
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NO. 2 ESS 
4:1 LINE TRUNK NETWORK 

LTN 00 

LTS 2 LTS I LTS 0 NCJS 

CG5 

~ ~ ~ LINE 
~ F"ERRODS ~ 
~ ~ 

CONC 

0[3:] 

Q[] 
I ..---r= 

5 4 
45 44 

'----

[][3:] 

CG4 CG3 CG2 CGI CGO 

~ ~ f- I= LINE ~ LINE LINE LINE r- LINE 
l= F"ERRODS ~ rERRODS F"ERRODS F"ERRODS ~ ~~-- F"ERRODS r--~ -f- .-f- r-

f.----

.--GoN;_j__ 

I ' 
CONC CONC CONC .---J_cONsl_ 

I 0 ['J~ ~~ D~ I 0 f-.---

~ ~ I 0 ..___ '----

J_ I 
~ .l .-I-

3 2 [3:][3:] [J[J CJ[g 3 2 f.---- 32 B-LINK 
35 34 3 2 GROUPS '----- '---- '----- L.__ 

I 16 LINKS PER 

,.-L ....I- GROUP 

[3J~ ~[3J Q[] 5 4 ~~ f-- -- OR 512 B LINKS 
13 12 PER LTN 

.....__ .....__ 

I 

- ,...L _L_ 

[]c:J Q~ 7 6 7 6 Q~ ----
31 30 23 22 

T -y- '---- '---

1 ... 

"B" LINK MULTIPLE ON A 4:1 LTN- CONCENTRATOR GROUP (CG} 0&4, 1&5, 2&6, AND 3&7 ARE MULTIPLED; 
WITH THE CONCENTRATORS WITHIN THE GROUPS MULTI PLED 0 TOO, ·1 TO I ETC. 

Fig. 31-Biock Diagram of 4:1 Line Trunk Network 
(2.60) 
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LOADING CONSIDERATIONS FOR PARTIAL LTN'S 

4:1 Concentration (Last L TN-% a Network) 

LTS 
3 

LTN 0 (FULL) 

LTS 
2 

LTS 
1 

LTS 
0 

LTN 1 (FULL) 

JUNCTORS 

L TN 2 (PARTIAL) 

FUTURE B-LINK 
MULTIPLE 

Junctors are engineered assuming CCS is spread evenly across all l TN's and in propor· 

tion to whether a full or partial network. Therefore, you can't load the partial l TN to 

carry the same CCS as l TN 0 & 1. The B-link groups in l TN 0 & 1 (full l TN's) can carry 

max. 230 CCS (7372 CCS;.. 32 B-link GPS = 230). The B-link groups associated with 

L TS 0 & 1 in L TN 2 (partial) can carry 115 CCS since the junctors were engineered 

assuming it would carry half the load. 

OTHER EXAMPLES OF PARTIAL L TN: 

LTS LTS 
2 1 

FUTURE 

B-link groups associated with L TS 0 can 

carry a Max. of 115 CCS. 

B-link groups associated with l TS 0 
and 2 could carry a Max. of 230 while 

B-link groups associated with L TS 1 could 

carry Max. 115 CCS. 

Fig. 32-Loading Considerations for Partial Line Trunk 

Networks (2.61) 
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TRUNKS 

l CUSTOMER 
LINES 

PROT 
F"RAME 

~ 

'-------

r---
IDF" 

L-----.i 

"' 

SERVICE 
CIRCUITS 

L 

UTJ 

OUTGOING 
TRUNK 

INCOMING 
TRUNK 

...... -

MISCELLANEOUS 
TRUNK F'RAME 

COR 

REC 

TRANS 

I 
TONE 
AND I ANN. 

April 1975-Div. H, Sec. 10-b 

DISTRIBUTING LINE TRUNK JUNCTOR UNIVERSIAL 

F"RAME NEl)IORK GROUPING TRUNK AND 
F'RAME JUNCTOR 

FRAME -

-

CIRCUIT 
~ - JUNCTOR ..... 

-
" ~ G l__......----.. 

1'----wt RE 
JUNCTOR - ~ 

- ~ 

- ~ 

-
L---J L--__J L.-..-r'-

CDR • CUSTOMER DIGIT RECEIVER 
IDF' • INTERMEDIATE DISTRIBUTING F"RAME 
PROT • PROTECTOR 
REC • INTEROF'F"ICE RECEIVER 
TRANS • INTEROF'F'ICE TRANSMITTER 
TONE AND ANN, • TONE AND ANNOUNCEMENT CIRCUITS 
UTJ • UNIVERSAL TRUNK AND JUNCTOR F"RAME 

fig. 33-Relatianship of Service Circuits to Lines, 
Trunks, Junctors and the Switching Network 
(2.70) 
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Fig. 34-Universal Trunk and Junctor Trunk (2.79, 

2.82) 
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7'-o" 

SCANNER MATRIX 
{ 256 PTS l 

SPARE 

SPACE FOR 32 
4-CIRCUIT 
UNIVERSAL 

TRUNK 
UNITS 

SCANNER 
CONTROL 

PERIPHERAL 
DECODER 

POWER OFF KEYS 

CONTROL PANEL 

CONTROL PANEL 

SPARE 

SCANNER 
MATRIX 

(512 PTS) 
(FOR DUPL PTS 
OR MISC TRKS) 

SCANNER MATRIX 
{256 PTS) 

SPARE 

32 

31 

30 

29 

28 
27 

26 

25' 

24 

23 

22 

21 

20 

19 

SPACE FOR 32 IB 

4-CIRCUIT 17 HORIZONTAL 
UNIVERSAL 

16 ROWS 
TRUNK 
UNITS 15 

14 

13 

12 

II 

10 

09 

OB 

07 

06 

05 

04 

03 

02 

or 

I I FUSE PANEL 

L '-----------F-U_S_E_P_A_N-EL-----------~-~------------------------------------------~ ~-- --;:-ILTER~ANE:-- -~--- --- -- -~-- - ~LTER~ANEL-- -~ 
L __________ L _________ l ___________ j 

Fig. 35-Diagram of Universal Trunk and Junctor 
Home Master Scanner Frame (2.79) 
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L 

SCANNER MATRIX SCANNER MATRIX 
(256 PTSl (256 PTSl 

SPARE SPARE 

r-- - r-- SCANNER - f-- -
CONTROL 

r-- - f-- -
32 

31 

r-- - r-- - f-- - 30 

r-- - ~ - 29 

r-- - - - 28 

r-- - - - 27 

r-- - r-- PERIPHERAL - - - 26 

r-- - DECODER - - 25 

r-- - ,..__ - 24 

- - POWER OFF KEYS 
,..__ - 23 

- - f-- - 22 

- - CONTROL PANEL r- - 21 

- - CONTROL PANEL r- - 20 

- - SPARE r- - 19 

- SPACE FOR 32 - r- SPACE FOR 32 - 18 

- 4-CIRCUIT - r- 4-CIRCUIT -
UNIVERSAL UNIVERSAL - TRUNK - - TRUNK -

17 HORIZONTAL 

16 ROWS 

r-- UNITS - - UNITS - 15 

r-- - r- - - - 14 

r-- - - - 13 

r-- - - - 12 

- - - - II 

- - f- - - - 10 

- - - - 09 

- - ~ - 08 

- - - - 07 

- - ,..__ - 06 

- - r- - r- - 05 

- - ~ - 04 

- - ~ - 03 

- - - - 02 

- - - - 01 

FUSE PANEL FUSE PANEL 
/ 

r-- -;ILTER~ANE:-- -~- -- --
~----- I 

FILTER PANEL L __________ L _________ l ___________ J 

6'-6" 

fig. 36-Diagram of Universal Trunk and Junctor 
Home frame (2.79) 
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SCANNER MATRIX 
( 256 PTSI 

SPARE 

SPACE FOR 32 
4-CIRCUIT 
UNIVERSAL 

TRUNK 
UNITS 

PERIPHERAL 
DECODER 

POWER OFF KEYS 

CONTROL PANEL 
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SCANNER MATRIX 
(256 PTSI 

SPARE 

SPACE FOR 32 
4-CIRCUIT 
UNIVERSAL 

TRUNK 
UNITS 

32 

31 

30 

29 

28 
27 

26 

25' 

24 

23 

22 

21 

20 

19 

18 

17 HORIZONTAL 

16 ROWS 

15 

14 

13 

12 

II 

10 

09 

08 

07 

06 

05 

04 

03 

02 

01 

/ 

Fig. 37-Diagram of Universal Trunk and Junctor 
Mate Frame (2.79) 
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MISC. 
UN ITS 

MISC. 
UN ITS 

J Fl LTER 
PANEL 

Fig. 38-Miscellaneous Trunk Frame (2.80) 
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( 

April 1975-Div. H, Sec. 10-b 

SCANNER 
CONTROLLER 

L~-- CONTROL 
PANEL 

Fl LTER 
PANEL 

Fig. 39-Master Scanner Frame (2.82) 
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CEtHRAL OFFICE 

26G 
-48V --------~~--------~ 

-72V 

-72V 

-72V 

LOOPS 

0 15 24 30 52 

DISTANCE FROM CO IN KILOFEET 

I [><] I RANGE EXTENSION AMPLIFIER 

500 TYPE SUBSET 

88MH LOAD COIL 

+24V 

CUT THROUGH~Jl 
RELAY I 0 

2 PARTY LINES 

UN I GAUGE 
RANGE BRIDGE 
EXTENSION LIFTER 

)( [><] )( I <I 

:] 

TO 
PERiPHERAL 

DECODER 

>15KF 

TO 
JUNCTOR 

CKT 

li PARTY I 
>15KF 

6 PARTY 2 

Fig. 40-Uniguage and Range Extension (2.84) 
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i.--------2'2"------~ 

I] I!=!=PJ! I I I ~~ 
[ill [ill I I l I --------[I]] [ill] ~ 

~ 
j--_ [ill] [ill] ~@][] 

gl[§ 

ITJJJITIJJITD 
'-.. 

"' ~ [ill] [ill] 
0 0 0 ODD 0 0 0 0 0 0 0 
0 0 0 

[I]] [ill] ~@][] 
[§[§ 

ITIJJITJJJITD 
[[I]] [ill] 
[[I]] [ill] [EJ[EJ[] 7'0" 

[§[§ 

ITIJJITJJJITD 
[[I]] [ill] 
[[I]] [ill] [EJ@][] 

[§[§ 

ITIJJITJJJITD 
ITIJJITIIJ 
ITIIJITID [£][£][] 

[][§ 

ITIDITIDDTI 
ITIIJITIIJ 
000000000000000000 
000000000000000000 

RANGE EXTENSION AMPLIFIER 

CONVERTER PACK 

PERIPHEREL DECODER "t.CKS 

POWER DISCONNECT 
SWITCHES 

RANGE 
EXTENSION 
UNIT 

RANGE 
EXTENSION 
UNIT 

Fl LTER 
PANEL 
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SAME AS BELOW 

SAME AS BELOW 

Fig. 41-Range Extension Frame (2.85) 
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CONTROL 
EQUIPMENT 

TAPE 
TRANSPORT 
AND 
RECORDER 

TAPE 
TRANSPORT 
AND 
RECORDER 

Fig . 42- Automatic Message According Frame (2.88) 
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TEST JACKS 

MICROPHONE 

TEST 

BATTERY 
SUPPLY 

Fig. 43-Single Sided Protector Frame (2.92) 
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UPPER JUMPER 

WIRE TROUGH 

66HI-64 QUICK 

CONNECT BLOCKS 

VERTICAL JUMPER 
WIRE T R OUGH 

WIRE RETAINER 

DESIGNATION STRIP 

PER VERTICAL 

(ONLY I SHOWN) 

LOWER JUMPER 

WIRE TROUGH 

Fig. 44-Combined Distributing Frame (2.93) 
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VERTICAL SIDE 
TERMINATING 
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BOARD 

.;j 

PROTECTO 
JACKS OR 
CONNECTO 
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PLAN VIEW 
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HORIZONTAL FOR 
MOUNTING TERMINAL 
BLOCKS 

VERTICAL UPRIGHTS 
FOR MOUNTING PROTECTORS 
JACKS OR CONNECTORS 

TERMINAL BLOCK 
MOUNtED ON 
HORIZONTAL 

MEZZANINE 

7'0'" 
""\1( 

DE:SATION 
BOARD :7 "o"'"'"L' 

II '\1 

HORIZONTA 
FOR TERMIN 

L SIDE 
ATING 
FICE CENTRAL OF 

CIRCUITS 

TERMINAL BLOCK 
MOUNTED ON 
HORIZONTAL 
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END VIEW 

Fig. 45-Diagram of Standard Main Distributing 
Frame (2.94) 
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Fig. 46-Cambined Distributing Frame for No. 2A ESS 
(2.95) 
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