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CONTENTS PAGE DANGER: H a z a r dous foreign volta ges
may exist on leads extended to customer.

32. Peripheral Connectors SX02 and SR01 56
1.03 The ECSA system provides the energy com-

33, N AATS-I Erlvlpment 51 munications service for host communications
systems. Therefore, it is specifically designed for con-

34. RMATS-I Functional Block Diagram 58 trolling and monitoring the energy consumed by cus-
tomer equipment. It performs this function by using

35. LC1714 Circuit Pack Options 59 control signals originating from information stored
in the system processor. The signals are transmitted

34. LC1F24 Circuit Pack Showing Shorting Block via a dry contact closure. The closure is extended to
Set for Option 6 60 the low-voltage circuits which control the power con-

suming equipment. Sensing the contact closure and
3F. LC3444 Qrcvit Pack Options 61 operating the energy load controls is the responsibil-

ity of the customer.
34, C ircuit Pack LC1334 Shorting Block Set for

Option W 63 1.04 Th e ECSA system provides monitoring cir-
cuits for connection to power meters or cus-

39. LC1214 Qrcuit Pack Switch Location and tomer-provided equipment to determine power
Options consumption and demand. The power meters provide

pulses at a rate which is proportional to the power
usage. The ECSA system counts the pulses in a given
time period and calculates the electrical consumption

A. ECSA Carrier Load Arrangements and demand. The information can be used to study
the peak and low patterns, and to actually control the

4, System Configuration 12 demand by using load shedding in which loads are
turned off or cycled at a lower rate on a priority basis.

C, ECSA System Equipment 13
1.05 The ECSA system has the capability of con-

D. Environmental Recluirements 14 trolling up to a maximum of 1008 individual
loads. The maximum of 512 groups may be utilized to

Total Current Drain further control the individual loads. When the sys-
tem has fewer than 512 individual loads, the number

F, B ackboard Designations 34 of load groups will equal the number of loads. A block
diagram of the ECSA is shown in Fig. 2.

O. A FIlled-In Example of a Control/Energy
Carrier Connect Worksheet 45 1.06 Customer-provided equipment that may be

controlled by an ECSA system includes heat-
H, A Filled-ln Example of an Energy Carrier ing, ventilating, and air-conditioning equipment; in-

Connect Worksheet 46 door or outdoor lighting; electric signs, etc.

1.07 Worksheets for apparatus and/or equipment
1, GENERAL interconnections are provided (see Part 8) for

installation information. Appropriate worksheets
1 .01 This section provides information and in - should be arranged in the same sequence in which the

structions for planning a new Energy Commu- work is to be performed. Worksheets for energy load
nications Service A d junct S y stem ( E CSA) and power meter interface cross-connections are not
installation (Fig. 1) or for planning growth and rear- provided in this section. Those worksheets may be
rangement to an existing system. obtained and reproduced from the customer ordering

document.
1,02 Whenever this section is reissued, the rea-

son(s) for reissue will be listed in this para- 1.08 A Mechanized Ordering Form (E-8190) may be
graph. used for ordering complete new systems. (This
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1. GINERAL 

1.01 This section provides information and in-
structions for planning a new Energy Commu­

nications Service Adjunct System (ECSA) 
installation (Fig. 1) or for planning growth and rear­
rangement to an existing system. 

1.02 Whenever this section is reissued, the rea­
son(s) for reissue will be listed in this para­

graph. 
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DANGER: Hazardous foreign voltages 
may exist on leads extended to customer. 

1.03 The ECSA system provides the energy com-
munications service for host communications 

systems. Therefore, it is specifically designed for con­
trolling and monitoring the energy consumed by cus­
tomer equipment. It performs this function by using 
control signals originating from information stored 
in the system processor. The signals are transmitted 
via a dry contact closure. The closure is extended to 
the low-voltage circuits which control the power con­
suming equipment. Sensing the contact closure and 
operating the energy load controls is the responsibil­
ity of the customer. 

1.04 The ECSA system provides monitoring cir-
cuits for connection to power meters or cus­

tomer-provided equipment to determine power 
consumption and demand. The power meters provide 
pulses at a rate which is proportional to the power 
usage. The ECSA system counts the pulses in a given 
time period and calculates the electrical consumption 
and demand. The information can be used to study 
the peak and low patterns, and to actually control the 
demand by using load shedding in which loads are 
turned off or cycled at a lower rate on a priority basis. 

1.05 The ECSA system has the capability of con-
trolling up to a maximum of 1008 individual 

loads. The maximum of 512 groups may be utilized to 
further control the individual loads. When the sys­
tem has fewer than 512 individual loads, the number 
of load groups will equal the number of loads. A block 
diagram of the ECSA is shown in Fig. 2. 

1.06 Customer-provided equipment that may be 
controlled by an ECSA system includes heat­

ing, ventilating, and air-conditioning equipment; in­
door or outdoor lighting; electric signs, etc. , 

1.07 Worksheets for apparatus and/or equipment 
interconnections are provided (see Part 8) for 

installation information. Appropriate worksheets 
should be arranged in the same sequence in which the 
work is to be performed. Worksheets for energy load 
and power meter interface cross-connections are not 
provided in this section. Those worksheets may be 
obtained and reproduced from the customer ordering 
document. 

1.08 A Mechanized Ordering Form (E-8190) may be 
used for ordering complete new systems. (This 
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form cannot be used for ordering additions to exist- able to complete one w o r k s h eet per
ing systems, or for ordering individual items.) feature even though this r equires

more than one copy of w o r ksheet
1.09 It i s recommended that fill-in worksheets and per maintenance and administration

diagrams provided in this section be repro- panel (MAAP) PROC.
duced locally, as required, and the originals kept with
the section for future use. Copies of the required 1.10 Last-minute customer orders may require
worksheets and diagrams should be completed before that changes to load assignments, load group-
the actual work begins on customer premises. Copies ings, and other familiar customer-furnished data be

should be provided at the customer location, along modified at the time of installation.
with any other installation information, for use dur- 1.11 I t ems such as power equipment, connector
ing the installation of the system. After the installa- cables, etc, may be shipped ahead of the cabi-
tion is completed, copies of these documents should nets to facilitate the installation. The following items
be stored on customer premises for future reference. should be available at the customer location before

the actual installation begins:
A worksheet should be completed
for each feature and the data ar- • System cabinets and energy console
ranged in the sequencein which the • AC power installation
work is to be performed. Where the
sequence is critical, it may be desir- • Connector cables
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form cannot be used for ordering additions to exist­
ing systems, or for ordering individual items.) 

1.09 It is recommended that fill-in worksheets and 
diagrams provided in this section be repro­

duced locally, as required, and the originals kept with 
the section for future use. Copies of the required 
worksheets and diagrams should be completed before 
the actual work begins on customer premises. Copies 
should be provided at the customer location, along 
with any other installation information, for use dur­
ing the installation of the system. After the installa­
tion is completed, copies of these documents should 
be stored on customer premises for future reference. 

ft A worksheet should be completed 
for each feature and the data ar­
ranged in the sequence in which the 
work is to be performed. Where the 
sequence is critical, it may be desir-

able to complete one worksheet per 
feature even though this requires 
more than one copy of worksheet 
per maintenance and administration 
panel (MAAP) PROC. 

1.10 Last-minute customer orders may require 
that changes to load assignments, load group­

ings, and other familiar customer-furnished data be 
modified at the time of installation. 

1.11 Items such as power equipment, connector 
cables, etc, may be shipped ahead of the cabi­

nets to facilitate the installation. The following items 
should be available at the customer location before 
the actual installation begins: 

• System cabinets and energy console 

• AC power installation 

• Connector cables 
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• Termination field materials ises. The ECSA allows a customer to establish equip-
ment operation schedules in order to control total

• Power receptacle(s) energy consumption. The scheduling software is part
of the resident operating system of the ECSA.• Preinstallation worksheets completed for

local minor additions or rearrangements 3.02 The individual energy loads and power meter

• Tools monitoring circuit pack locations are initially
translated and defined within the system program

• Factory computer-generated lists (shipped tape. Changes, such as addit ions, deletions, or
with the system). reassignments, may be accomplished by use of the

MAAP. These circuit pack translations yield corre-
1.12 This section is based on the drawings listed in sponding load numbers which are entered into sched-

Part 7. If this section is to be used with equip- uling routines via the ECSA console.
ment or apparatus reflecting later issue(s) of the
drawing(s), reference should be made to the sche- 3.03 Once the energy loads are defined and the
matic drawings and circuit descriptions to determine ECSA equipment is installed, the system is
the extent of the changes and the manner in which ready to accept additional instructions required to
the section may be affected. provide the following primary functions of the sys-

tem:
2. H O W TO USE THE SECTION

(a) Individual load cycling function (ILCF)
2.01 Wh en planning a new installation, the mate-

rial in Parts 4 through 6 should be reviewed to (b) Peak demand shedding function (PDSF)
ensure that all requirements for power, protection,
miscellaneous components, floor plan, etc, have been (c) Energy consumption and demand monitoring
given adequate consideration. (ECDM).

2.02 System changes may be required after the sys- 3.04 The three functions permit the ECSA system
tem is installed and accepted. When planning to be tailored for a particular customer. The

changes, obtain complete, current, and accurate sys- tailoring is accomplished via an E CSA console
tem records then provide new f i l l -in worksheets (Fig. 3). The ECSA console displays specific forms
showing each change. (on its CRT) which permit parameters which govern

the system performance to be defined and entered.
p A ci rcui t p ack is normally replaced Changes to the parameters in the forms displayed on

with a circuit pack havingeither the the console may be made to enhance the system per-same or later alpha suffix as printed formance as well as to cover customer equipmenton the carrier label. That is, an LC30 changes or rearrangements.cannot be used i f the l a be l speci f ies
LC30B. An LC30B, C, or later alpha- 3.05 Co ntrol of the three functions is established
suffixed circuit pack is a s u i table and monitored via the ECSA console. The con-
replacement. sole operator has the capability of assigning each

energy load to the cycling and shedding functions,
2.03 Refer to Parts 4 through 6 and consider all and the power meter interfaces to the consumptionnecessary areas such as cabling, additional and demand monitoring function. The console per-equipment, additional power and/or grounding, etc,

mits ease of load assignments and provides screen
that are required to provide the changes. displays to monitor the functions.
2.04 Th e f i l l - in interconnection worksheets (Part

8) should be reproduced and completed as re- 3.06 Various system status reports can be moni-

quired. tored via the console displays to determine
system performance. Hard copies of the reports can

3. F UNCTIONAL CONTROL be obtained via the system printers (Fig. 4). Some
reports are made on demand while others are auto-

3.01 Th e E CSA is d esigned to control energy- matically printed when certain status plateaus are
consuming devices within the customer prem- reached.
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• Termination field materials 

• Power receptacle(s) 

• Preinstallation worksheets completed for 
local minor additions or rearrangements 

• Tools 

• Factory computer-generated lists (shipped 
with the system). 

1. 12 This section is based on the drawings listed in 
Part 7. If this section is to be used with equip­

ment or apparatus reflecting later issue(s) of the 
drawing(s), reference should be made to the sche­
matic drawings and circuit descriptions to determine 
the extent of the changes and the manner in which 
the section may be affected. 

2. HOW TO USE THE SECTION 

2.01 When planning a new installation, the mate-
rial in Parts 4 through 6 should be reviewed to 

ensure that all requirements for power, protection, 
miscellaneous components, floor plan, etc, have been 
given adequate consideration. 

2.02 System changes may be required after the sys-
tem is installed and accepted. When planning 

changes, obtain complete, current, and accurate sys­
tem records then provide new fill-in worksheets 
showing each change. 

fr A circuit pack is normally replaced 
with a circuit pack having either the 
same or later alpha suffix as printed 
on the carrier label. That is, an LC30 
cannot be used if the label specifies 
LC30B. An LC30B, C, or later alpha­
suffixed circuit pack is a suitable 
replacement. 

2.03 Ref er to Parts 4 through 6 and consider all 
necessary areas such as cabling, additional 

equipment, additional power and/or grounding, etc, 
that are required to provide the changes. 

2.04 The fill-in interconnection worksheets (Part 
8) should be reproduced and completed as re­

quired. 

3. FUNCTIONAL CONTROL 

3.01 The ECSA is designed to control energy­
consuming devices within the customer prem-
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ises. The ECSA allows a customer to establish equip­
ment operation schedules in order to control total 
energy consumption. The scheduling software is part 
of the resident operating system of the ECSA. 

3.02 The individual energy loads and power meter 
monitoring circuit pack locations are initially 

translated and defined within the system program 
tape. Changes, such as additions, deletions, or 
reassignments, may be accomplished by use of the 
MAAP. These circuit pack translations yield corre­
sponding load numbers which are entered into sched­
uling routines via the ECSA console. 

3.03 Once the energy loads are defined and the 
ECSA equipment is installed, the system is 

ready to accept additional instructions required to 
provide the following primary functions of the sys­
tem: 

(a) Individual load cycling function (ILCF) 

(b) Peak demand shedding function (PDSF) 

(c) Energy consumption and demand monitoring 
(ECDM). 

3.04 The three functions permit the ECSA system 
to be tailored for a particular customer. The 

tailoring is accomplished via an ECSA console 
(Fig. 3). The ECSA console displays specific forms 
(on its CRT) which permit parameters which govern 
the system performance to be defined and entered. 
Changes to the parameters in the forms displayed on 
the console may be made to enhance the system per­
formance as well as to cover customer equipment 
changes or rearrangements. 

3.05 Control of the three functions is established 
and monitored via the ECSA console. The con­

sole operator has the capability of assigning each 
energy load to the cycling and shedding functions, 
and the power meter interfaces to the consumption 
and demand monitoring function. The console per­
mits ease of load assignments and provides screen 
displays to monitor the functions. 

3.06 Various system status reports can be moni-
tored via the console displays to determine 

system performance. Hard copies of the reports can 
be obtained via the system printers (Fig. 4). Some 
reports are made on demand while others are auto­
matically printed when certain status plateaus are 
reached. 
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Fig. 3 — ECSA Console
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PRINTER INRESET DATA ALARNTEST SERVICE

ON-OFF
SMITCH

NOTE:
ON-OFF SMITCH IN REAR
CLOSE TO AC CORD.

Fig. 4 — ECSA Printer

3.07 Refer to Section 554-106-100 for a detailed de- mounted to the cabinet. A wraparound cover assem-
scription of the system functions. bly completely encloses the front half of the cabinet.

The front cover is secured to the cabinet with f ive
4. I N STALLATION CONSIDERATIONS flip-latch fasteners. Depending on customer require-

ments, one or two carriers mount on the framework
PHYSICAL ARRANGEMENTS of each cabinet. The cabinets are shipped equipped

from the factory, and are provided with rollers for
4.01 Th e ECSA system equipment is housed in ei- ease of installation and maintenance.

ther one or two cabinets measuring approxi-
mately 1207 mm (47-1/2 inches) high by 800 mm (31-
1/2 inches) wide by 610 mm (24 inches) deep (Fig. 5, Note: On ly eight screws attach the rear cover
6, and 7). The cabinets fit through standard door to the cabinet when it is shipped from the facto-
openings (2134 mm by 914 mm [7 feet by 3 feet]) ry. Remove the remaining screws (18) from
crated and mounted on a 178-mm (7-inch) high dolly. plastic bag taped to the cover. Use screws to se-
Each cabinet consists of a basic framework with cure cover to cabinet before system installation
welded half-side panels. The rear panel is screw- is complete.
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PRINTER 
TEST 

IN 
SERVICE BI •LAAM I 

NOTE: 

ON-OFF 
SWITCH 

ON-OFF SWITCH IN REAR 
CLOSE TO AC CORD. 

Fig. 4-ECSA Printer 

3.07 Refer to Section 554-106-100 for a detailed de­
scription of the system functions. 

4. INSTALLATION CONSIDERATIONS 

PHYSICAL ARRANGEMENTS 

4.01 The ECSA system equipment is housed in ei-
ther one or two cabinets measuring approxi­

mately 1207 mm (47-1/2 inches) high by 800 mm (31-
1/2 inches) wide by 610 mm (24 inches) deep (Fig. 5, 
6, and 7). The cabinets fit through standard door 
openings (2134 mm by 914 mm [7 feet by 3 feet]) 
crated and mounted on a 178-mm (7-inch) high dolly. 
Each cabinet consists of a basic framework with 
welded half-side panels. The rear panel is screw-

Page 8 

mounted to the cabinet. A wraparound cover assem­
bly completely encloses the front half of the cabinet . 
The front cover is secured to the cabinet with five 
flip-latch fasteners. Depending on customer require­
ments, one or two carriers mount on the framework 
of each cabinet. The cabinets are shipped equipped 
from the factory, and are provided with rollers for 
ease of installation and maintenance. 

Note: Only eight screws attach the rear cover 
to the cabinet when it is shipped from the facto­
ry. Remove the remaining screws (18) from 
plastic bag taped to the cover. Use screws to se­
cure cover to cabinet before system installation 
is complete. 

• 
• 
• 

• 

• 
• 
• 
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CONTROL AND ALARII IIAAP
CONNPANEL J53135DA

SPACE

ED1E364 70 THERIIIAL
ASSENBLY H-606-113,G1

BATTERY PACK

CONTROL/ENERGY
CARRIER
J53135AA

AC DISTN AND FAN
ASSEIIBLY J53135JA

POMER +BATTERY CHARGER
SUPPLY J87455A AND

J87432D-2 BATTERY KS21806,L3
OR IIIINIRE CORDER OR

J874600-1 KS21447,LB tBATTERY PACK
KS20380,LB

" REQUIRED MITH POMER
SUPPLY J874600-1

t REQUIRED WITH POMER
SUPPLY J87432D

Fig. 5 — Basic Cabinet With Single Carrier

4.02 The ECSA may consist of a 1- or 2-cabinet sys- slots are identified by an odd number followed by the
tem. The single- (basic-) cabinet system or the next highest even number (ie, slots 3 and 4, 9 and 10,

first cabinet of a 2-cabinet system always requires a or 15 and 16). Refer to Table A for maximum load ar-
control/energy carrier (J53135AA). When the indi- rangements per each system carrier.
vidual energy loads exceed 176, an energy carrier
(J53135AB) must also be provided in the first or sin- 4.05 Th e ECSA is offered in the six system configu-
gle cabinet (J53135A). The energy carrier provides rations outlined in Table B. Each configura-
the interfaces for 608 additional loads. tion is arranged with a set number of loads based on

memory size, load capacity, and loads equipped. In4.03 A second cabinet (J53135A) with a single en-
some cases, the total loads required for a particularergy carrier is required when the individual installation will not match the system configuration

loads exceed 784. The energy carrier in the second load arrangements.cabinet is equipped to interface only 224 individual
loads. Additional loads in the carrier would exceed
the 1008 maximum of a 2-cabinet system. 4.06 When the required loads for a certain system

have been determined, compare the load num-
4.04 The individual energy loads are provided by ber with t h e q uanti t ies shown in t h e L O A DS

LC562 circuit packs (16 loads per board). Each EQUIPPED column in Table B. Select the equipped
circuit pack requires a physical carrier slot which quantity that is less than the required loads. This
represents two electrical slots. The paired electrical represents the system configuration to be ordered.
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CONTROL AND ALAR" 
PANEL J53135DA 

SPACE 

ED1E364-7O THER"AL 
ASSE"BLY 

CONTROL/ENERGY 
CARRIER 
J53135AA 

AC DISTN AND FAN 
ASSE"BLY J53135JA 

POWER 
SUPPLY 

J87432D-2 
OR "INIRECORDER 

J8746OD-1 KS21447,L8 

* REQUIRED WITH POWER 
SUPPLY J8746OD-1 

t REQUIRED WITH POWER 
SUPPLY J87432D 

-
..... 

-
~ 

0 -

-

.___ 

L---P'IAAP 
CONN 

I --- H-6O6-113, 61 
~ BATTERY PACK 

155 1, SECTION 554-106-101 

*BATTERY CHARGER 
I ----- J87455A AND 
~ BATTERY KS219O6,L3 

OR 
tBATTERY PACK 
KS2O39O,L8 

Fig. 5-Basic Cabinet With Single Carrier 

4.02 The ECSA may consist of a 1- or 2-cabinet sys-
tem. The single- (basic-) cabinet system or the 

first cabinet of a 2-cabinet system always requires a 
control/energy carrier (J53135AA). When the indi­
vidual energy loads exceed 176, an energy carrier 
(J53135AB) must also be provided in the first or sin­
gle cabinet (J53135A). The energy carrier provides 
the interfaces for 608 additional loads. 

4.03 A second cabinet (J53135A) with a single en-
ergy carrier is required when the individual 

loads exceed 784. The energy carrier in the second 
cabinet is equipped to interface only 224 individual 
loads. Additional loads in the carrier would exceed 
the 1008 maximum of a 2-cabinet system. 

4.04 The individual energy loads are provided by 
LC562 circuit packs (16 loads per board). Each 

circuit pack requires a physical carrier slot which 
represents two electrical slots. The paired electrical 

slots are identified by an odd number followed by the 
next highest even number (ie, slots 3 and 4, 9 and 10, 
or 15 and 16). Refer to Table A for maximum load ar­
rangements per each system carrier. 

4.05 The ECSA is offered in the six system configu-
rations outlined in Table B. Each configura­

tion is arranged with a set number of loads based on 
memory size, load capacity, and loads equipped. In 
some cases, the total loads required for a particular 
installation will not match the system configuration 
load arrangements. 

4.06 When the required loads for a certain system 
have been determined, compare the load num­

ber with the quantities shown in the LOADS 
EQUIPPED column in Table B. Select the equipped 
quantity that is less than the required loads. This 
represents the system configuration to be ordered. 
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CONTROL ANO ALARII IIAAP
PANEL J531350A CONN

ED1E364-70 THERIIAL
ASSENBLY

ENERGY CARRIER
J53135AB

H-606-113,G1
BATTERY PACK

CONTROL/ENERGY
CARRIER
J53135AA

AC DISTN ANO FAN
ASSENBLY J53135JA

POMER +BATTERY CHARGER
SUPPLY J87455A AND

J874320-2 BATTERY KS21806,L3
OR NINIRECORDER OR

J87460D-1 KS21447,LB tBATTERY PACK
KS20380,LB

~ REQUIRED MITH POMER
SUPPLY J87460D-1

t REQUIRED MITH POMER
SUPPLY J87432D

Fig. 6 — Basic Cabinet With Two Carriers

4.07 Th e additional LC561 and LC562 circuit packs Note: Th e l esser quantity determines the
required to bring the system up to the desired system selected.

load quantity will be added at the factory. The units
will ship instal led in the proper carr ier slots. (3) Select the system configurat ion equipped with

192 loads.4.08 Th e translations for the additional loads must
be added during installation. The original tape (4) Subtract the selected quantity from the re-includes only the translations for the loads equipped quired load quantity (350 — 192= 158).

with the ordered configuration. Use RMATS or
MAAP to add the translations. (5) Divide the difference by 16. The quotient is 9
4.09 An example of choosing a system configura- plus a fraction which results in 10 being the

tion and determining the additional LC562 number of additional LC562s that must be in-
circuit packs that will be installed follows: stalled. (One LC562 is required for each whole

number of the quotient plus one for the fraction.
(1) Assume that the required number of loads is There will always be a fraction in the quotient

350. when the required loads do not match the equipped
loads.)

(2) Compare the 350 loads with the quantities in
the LOADS EQUIPPED column in Table B. Note: Based on the example, an ordered sys-

The 350 loads fall between 192 and 416. tem will ship equipped with hardware for 352
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CONTROL AND ALARPI 
PANEL J53135DA 

ED1E364-7O THERML 
ASSEPIBLY 

ENERGY CARRIER 
J53135AB 

CONTROL/ENERGY 
CARRIER 
J53135AA 

AC DISTN AND FAN 
ASSEPIBLY J53136JA 

POWER 
SUPPLY 

JB7432D-2 
OR PIINIRECDRDER 

JB748OD-1 KS21447,LB 

* REQUIRED WITH POWER 
SUPPLY JB7 4'60D-1 

t REQUIRED WITH POWER 
SUPPLY JB7432D 
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~ 

1 

-
~ 
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-
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-
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. __..-H-BO6-113,61 
_.....-- BATTERY PACK 

*BATTERY CHARGER 
l ___. J87455A AND 
....-- BATTERY KS219O6,L3 

OR 
tBATTERY PACK 
KS2O39O,L8 

Fig. 6-Basic Cabinet With Two Carriers 

4.07 The additional LC561 and LC562 circuit packs 
required to bring the system up to the desired 

load quantity will be added at the factory. The units 
will ship installed in the proper carrier slots. 

4.08 The translations for the additional loads must 
be added during installation. The original tape 

includes only the translations for the loads equipped 
with the ordered configuration. Use RMATS or 
MAAP to add the translations. 

4.09 An example of choosing a system configura­
tion and determining the additional LC562 

circuit packs that will be installed follows: 

(1) Assume that the required number of loads is 
350. 

(2) Compare the 350 loads with the quantities in 
the LOADS EQUIPPED column in Table B. 

The 350 loads fall between 192 and 416. 
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Note: The lesser quantity determines the 
system selected. 

(3) Select the system configuration equipped with 
192 loads. 

(4) Subtract the selected quantity from the re­
quired load quantity (350-192=158). 

(5) Divide the difference by 16. The quotient is 9 
plus a fraction which results in 10 being the 

number of additional LC562s that must be in­
stalled. (One LC562 is required for each whole 
number of the quotient plus one for the fraction. 
There will always be a fraction in the quotient 
when the required loads do not match the equipped 
loads.) 

Note: Based on the example, an ordered sys­
tem will ship equipped with hardware for 352 

• 
• 
• 

• 

• 
• 
• 
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SPACE

E01E364-70 THERNAL
ASSEIIBLY

EIIERGY CARRIER
J53135AB

AC DISTN AND FAN
ASSEIIBLY J53135JA

POWER +BATTERY CHARGER
SUPPLY J87455A AND

J87432D-2 SPACE BATTERY KS21806,L3
OR

J87460D-1

REQUIRED WITH POWER
SUPPLY J874600-1

Fig. 7 — Second Cabinet With Single Carrier

TABLE A

ECSA CARRIER LOAD ARRANGEMENTS

MAXIMUM
MAXIMUM LOADS PER CABINETS

LOADS CARRIER CARRIERS REQUIRED REQUIRED

176 176 One control/energy

176 One control/energy

608 One energy

176 One control/energy

1008 608 One energy

224 One energy*

~ Second cabinet required for this carrier.
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SPACE 

ED1E364-7O THERMAL 
ASSEMBLY 

E'ERGY CARRIER 
J53135AB 

AC DISTN AND FAN 
ASSEMBLY J53135JA 

POWER 
SUPPLY 

J87432D-2 SPACE 
OR 

J8746OD-1 

* REQUIRED WITH POWER 
SUPPLY J8746OD-1 

.......-

-

2 

-

-

-

*BATTERY CHARGER 
. .-- J87455A AND 
..-- BATTERY KS219O6,L3 

Fig. 7-Second Cabinet With Single Carrier 

TABLE A 

ECSA CARRIER LOAD ARRANGEMENTS 

MAXIMUM 
MAXIMUM LOADS PER CABINETS 

LOADS CARRIER CARRIERS REQUIRED REQUIRED 

176 176 One control/energy 1 

176 One control/energy 
784 1 

608 One energy 

176 One control/energy 

1008 608 One energy 2 

224 One energy* 

* Second cabinet required for this carrier . 

Page 11 



SECTION 554-106-101

TABLE B

SYSTEM CONFIGURATIONS

LOAD ARRANGEMENTS EQUIPMENT PROVIDED

POWER
I.OAD POWER CONTROL/ SUPPLY

LOADS 64K INTERFACE NETWORK METER ENERGY ENERGY J87432D
EQUIPPED LOAD MEMORY MEMORY LC562 BUFFER INTERFACE CABINET CARRIER CARRIER OR
(NOTE I) CAPAQTY SIZE LC346 (NOTE 2) LC561 LC563 J53135AA J53135AA J53135AB J87460D

32

176

128

192 12

416 26
C

800 1008 50

Notes:
1. Tape translations are provided for all loads equipped with each system configuration. Additional

translations must be performed by RMATS or MAPP.

2. Quantity shown is provided by system configuration. Additional LC562s will be provided as required
when the desired loads exceed the loads equipped.

loads (2 extra), but with translations for only ENVIRONMENTAL REQUIREMENTS
192 loads.

A. A t mospheric and Temperature

4.10 When the required loads are 433 through 784, 4.13 E x t reme conditions of temperature and hu-
an additional LC561 network buffer wil l be midity may have damaging effects on system

required. The circuit pack will ship mounted in slot equipment. Exposure to extreme temperature and/or
17, segment 2, of the energy carr ier . humidity may degrade energy service, not only at the

time of exposure but also when a normal environ-
ment is restored. Temperature is measured by an

Note: An L C561 must always be provided in ordinary thermometer at a location 1524 mm (5 feet)

slot 17, segment 4, of each energy carrier. above the floor and 381 mm (15 inches) in front of a
system cabinet. Table D outlines the equipment room
environmental requirements for the system. The
humidity design range chart (Fig. 8) is provided to4.11 Table C shows the coded equipment that may indicate the safe ranges for the equipment. The usebe used to provide an ECSA system installa- of the chart requires a hygrometer to measure wettion. The quantities necessary will depend upon cus- and dry bulb temperatures and a psychrometric table

tomer system configuration. to determine the relative humidity from the differ-
ence in the two measurements.

4.12 Refer to Section 554-106-100 for detailed in- 4.14 The requirements presented in Table D repre-
formation pertaining to physical arrange- sent the extreme limits of the equipment oper-

ments. ating ranges. These requirements should not be
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TABLE B 

SYSTEM CONFIGURATIONS 

LOAD ARRANGEMENTS EQUIPMENT PROVIDED 

POWER 
LOAD POWER CONTROL/ SUPPLY 

LOADS 64K INTERFACE NETWORK METER ENERGY ENERGY J87432D 
EQUIPPED LOAD MEMORY MEMORY LC562 BUFFER INTERFACE CABINET CARRIER CARRIER OR 
(NOTE 1) CAPAaTY SIZE LC346 (NOTE 2) LC561 LC563 JS3135AA JS313SAA J5313SAB J87460D 

32 2 

64 176 4 1 -
B 2 

128 8 1 1 
2 1 

192 400 12 
3 1 

416 784 26 
C 3 

800 1008 50 6 2 2 2 

Notes: 

1. Tape translations are provided for all loads equipped with each system configuration. Additional 
translations must be performed by RMATS or MAPP. 

2. Quantity shown is provided by system configuration. Additional LC562s will be provided as required 
when the desired loads exceed the loads equipped. 

loads (2 extra), but with translations for only 
192 loads. 

4. 10 When the required loads are 433 through 784, 
an additional LC561 network buffer will be 

required. The circuit pack will ship mounted in slot 
17, segment 2, of the energy carrier. 

Note: An LC561 must always be provided in 
slot 17, segment 4, of each energy carrier. 

4.11 Table C shows the coded equipment that may 
be used to provide an ECSA system installa­

tion. The quantities necessary will depend upon cus­
tomer system configuration. 

4.12 Refer to Section 554-106-100 for detailed in­
formation pertaining to physical arrange­

ments. 
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ENVIRONMENTAL REQUIREMENTS 

A. Atmospheric and Temperature 

4.13 Extreme conditions of temperature and hu-
midity may have damaging effects on system 

equipment. Exposure to extreme temperature and/or 
humidity may degrade energy service, not only at the 
time of exposure but also when a normal environ­
ment is restored. Temperature is measured by an 
ordinary thermometer at a location 1524 mm (5 feet) 
above the floor and 381 mm (15 inches) in front of a 
system cabinet. Table D outlines the equipment room 
environmental requirements for the system. The 
humidity design range chart (Fig. 8) is provided to 
indicate the safe ranges for the equipment. The use 
of the chart requires a hygrometer to measure wet 
and dry bulb temperatures and a psychrometric table 
to determine the relative humidity from the differ­
ence in the two measurements. 

4.14 The requirements presented in Table D repre­
sent the extreme limits of the equipment oper­

ating ranges. These requirements should not be 

• 
• 
• 

• 

• 
• 
• 
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TA8LE C
ECSA SYSTEM EOUIPMENT

EOUIPMENT

List 1 Frcmework, asseobly, wiring, ond equipoent for one 3-carrier, basic, soall cabinet.

List 2 Equipoent required in addition to List 1 to provide one oinirecorder (KS-21447, List 8) .

List 3 Eqvipoent required in addition to List 1 to provide one power supply (non-UPS)
(J87I32D-2) .

J$313$A List I Equipaent required in addition to List 1 to provide one power supply (UPS) (J87460D-1) .

List 5 Eqvipssent required in addition to Lists 1 and 4 to provide nooinal holdover battery
(KS-21906, List 3 ) and charger (J87455A-l, L is t 1 ) .

List 6 Equipoent required in addition to List 1 to provide one battery pack asseobly
(H606-113, B-l) ond hardware for tioe of day clock.

List 1 Asseobly, wiring, and eqvipaent for one control/energy carrier.

Apparatus required in addition to List 1 to provide:
• Processor, control, and interface circvits (LC135C, LC136, LC454, LC147, LC4558,

LC1338, LC1348, LC298, LC30C)
• dIK oeaory (LC34d)
• Tioe of day clock (LC144)

List 2 • Four data channel circvits (LC366C)
• Four MHx channel control (LC130)
• Four MHx sub-channel control (LC131)
• One network buffer circuit (LC46, LC1218, LC123, LC124, LC$61)
• One power oonitor and feedback circvit (LC$63).

List 3 Apparatus required in addition to List 1 to provide one 64K oeoory circuit Pack-3
List 3 oax. ( LC346) .

List S Apparatus required in addition to List 1 to provide one data control circuit pock
for RMATS (LC1718, LC1728) .

List 6 Apparatus reqvired in addition to List 1 to provide one data channel circuit pack
JS313$AA (four circuits) (LC3ddC) .

List 7 Apparatus required in addition to List 1 to provide one power oonitor and feedback
circuit pack-1 List 7 aax. (LCSd3) .

List 8 Apparatus required in addition to List 1 to provide one energy load control circuit
pack-12 List 8 wax. (LCSd2).

L ist 1 Asseobly, wiring, and equipoent for one energy carrier.

List 2 Apparatus required in addition to List 1 to provide one network buffer circuit (LC46,
LC1218, LC123, LC124, LC561) .

List 3 Apparatus reqvired in addition to List 1 to provide one buffer circvit-2 List 3 aax.
JS313$AB (LCSdl ) .

List Apparotus required in addition to List 1 to provide one energy load control circuit-38
List 4 sax . ( LCS62) .

List S Apparatus required in addition to List 1 to provide one power oonitor and feedback
circuit (LC563).

J5313$DA- Asseobly, wiring, and equipsent for one control and alaro panel (unduplicated) .

List 1 Asseobly, wiring, and equipoent for one ac power distribution unit (non-UPS).

List 2 Asseobly, wiring, and equipoent f' or one ac power distribution unit (UPS)
J$313$JA List 3 Wiring and equipaent required in addition to List 1 or 2 to provide fans when required.

List I Wiring and equipaent reqvired in oddition to List 1 or 2 to provide fusing for
• inirecorder.
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• TABLE C 
ECSA SYSTEM EQUIPMENT 

CODE EQUIPMENT 

List 1 Fr-work, asseiably, wiring, and equipiaent for one 3-carrier, basic, s111C11l cabinet. 

• List 2 Equipiaent required in addition to List 1 to provide one ■inirecorder (KS-21447, List 8). 

List 3 Equipiaent required in addition to List 1 to provide one power supply (non-UPS) 
(J87432D-2). 

J53135A List 4 Equipiaent required in addition to List 1 to provide one power supply (UPS) (J87460D-1). 

List 5 Equipiaent required in addition to Listi 1 and 4 to provide nominal holdover battery 
(KS-21906, List 3) and charger (J87455A-1, List 1). 

List 6 Equipiaent required in addition to List 1 to provide one battery pack assembly 

• (H606-113, G-1) and hardware for ti■e of day clock. 

List 1 AuNlbly, wiring, and equipiaent for one control/energy carrier. 

Apparatus required in addition to List 1 to provide: 
• Processor, control, and interface circuits (LC135C, LC136, LC454, LC147, LC455B, 

LC133B, LC134B, LC29B, LC30C) 
• 64K -ry (LC346) 
•Ti-of day clock {LC144) 

List 2 • Four data channel circuits (LC366C) 
• Four MHz channel control (LC130) 
• Four MHz sub-channel control (LC131) 
• One network buffer circuit {LC46, LC121B, LC123, LC124, LC561) 
• One power -nitor and feedback circuit (LC563). 

List 3 Apparatus required in addition to List 1 to provide one 64K memory circuit Pack-3 
List 3 ■ax. {LC346). 

• List 5 Apparatus required in addition to List 1 to provide one data control circuit pack 
for RMATS {LC171B, LC172B). 

List 6 Apparatus required in addition to List 1 to provide one data channel circuit pack 
J53135AA (four circuits) (LC366C). 

List 7 Apparatus required in addition to List 1 to provide one power monitor and feedback 
circuit pack-1 List 7 ■ax. {LC563). 

List 8 Apparatus required in addition to List 1 to provide one energy load control circuit 
pack-12 List 8 ■ax. (LC562). 

List 1 Aueiably, wiring, and equipiaent for one energy carrier. 

List 2 Apparatus required in addition to List 1 to provide one network buffer circuit (LC46, 
LC121B, LC123, LC124, LC561). 

List 3 Apparatus required in addition to List 1 to provide one buffer circuit-2 List 3 aax. 
J53135AB (LC561) . • List 4 Apparatus required in addition to List 1 to provide one energy load control circuit-38 

List 4 ■ax. (LC562). 

List 5 Apparatus required in addition to List 1 to provide one power monitor and feedback 
circuit {LC563). 

J53135DA-1 Asseiably, wiring, and equipiaent for one control and alarm panel {unduplicated). 

List 1 Aueiably, wiring, and equipiaent for one ac power distribution unit (non-UPS). 

List 2 Aueiably, wiring, and equipiaent for one ac power distribution unit (UPS). 

• J53135JA List 3 Wiring and equipiaent required in addition to List 1 2 to provide fans when required. or 

List 4 Wiring and equipiaent required in addition to List 1 or 2 to provide fusing for 
■inirecorder . 

• 
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100 99'. R, H, 4.15 The permissible extremes for storage and
90 transportation environments are 66'C (150'F)
80

with a minimum relative humidity of 15 percent and
)28 -I 0/m A IR a low temperature of — 40'C ( — (40'F) with the hu-

70
'?

()4 GRAINS H 0/FT AIR) midity uncontrolled, Large temperature excursions,
2 shock, and vibration affect the tape cartridge and can

60 cause read/write errors when operation begins. The
90 tape cartridge should not be inserted in the transport

LJ during shipment, but should be placed in a dust-free)
I- 40 container such as a sealed plastic wrapper.

FANSSo
REQUIREU 4.16 The equipment should be installed in an air-

20 conditioned area whenever possible. Fans will
2,>8 H o/m AIR

10% R.H. 2 8 be required in each cabinet whenever:
10 (1(iRAI N H 0/FT AIR )

0 (a) The equipment area is not air-conditioned and
C F 21 27 12 ' TB 48 49

70 80 90 100 110 1 20 the ambient temperature can exceed 32'C
ORY RUL8 TEMPERATURE (90'F).

(b) Filters are used.
Fig. 8 — Humidity Design Range

4.17 Environments which are not recommended
for installation because of potential tempera-

ture problems include:

construed as being desirable working conditions for (a) Rooms in which a major heat source (eg, boiler
minimum maintenance. Installation in undesirable room, furnace room, manufacturing areas
areas (eg, areas outside the temperature range of 4.5 using hot processes) can affect the room ambient
C to 35'C [40'F to 95'F] and outside the relative temperature significantly.
humidity range of 20 to 60 percent) will cause degra-
dation of service and reduce system life. (b) Areas in which the ambient temperatures can

become excessive. Such areas include:

(1) Unventilated rooms with l ess than 4 .6
square meters (50 square feet) of floor

space.
TABLE D

(2) Unventilated rooms with two or more exte-
ENVIRONMENTAL REQUIREMENTS rior walls which are frequently exposed to

high temperatures.

DDDM AMseTIT (DRY SIAD) • ssMIssets RANGE
TEMPSRAUss'c ('F) 4.18 Total power dissipation of system cabinets

HUMIDITY (%) may be used to determine air-conditioning
MIN SIUM MAXIMUM requirements when space is allocated. The maximum

Without 0 (32) 27 (80) 95 power dissipation per each energy cabinet is approxi-
Fans 0 (32) 29 (85)

10 8
95 mately 500 watts. This power dissipation is sufficient

9 (32) 32 (90) 95 to heat a small room above the maximum operating
With 0 (32) 35 (95) 80
Fans temperature of the equipment if air-conditioning or0 (32) 39 (100) 70

0 (32) 41 (105) 60 ventilation is not provided. The equipment engineer
0 (32) 43 (110) 55 should analyze the room ventilation and/or a i r -
0 (32) 46 (115) 45
0 (32) conditioning system and ensure that requirements

49 (120) 40 for each installation site are met.
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Fig. &-Humidity Design Range 

construed as being desirable working conditions for 
minimum maintenance. Installation in undesirable 
areas (eg, areas outside the temperature range of 4.5° 
C to 35°C [40°F to 95°F] and outside the relative 
humidity range of 20 to 60 percent) will cause degra­
dation of service and reduce system life. 

SYSTIM 

Without 
Fans 

With 
Fans 
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TABLED 

ENVIRONMENTAL REQUIREMENTS 

1100M AMIIINT (DIY IUU) PBMISSIILI RANGI 
TEMPBAU11°C (0 F) HUMIDITY (%) 

MINIMUM MAXIMUM MINIMUM MAXIMUM 

0 (32) 'l:l (80) 10 95 
0 (32) 29 (85) 8 95 
9 (32) 32 (90) 7 95 

0 (32) 35 (95) 6 80 
0 (32) 39 (100) 5 70 
0 (32) 41 (105) 4 60 
0 (32) 43 (110) 4 55 
0 (32) 46 (115) 3 45 
0 (32) 49 (120) 3 40 

4. 15 The permissible extremes for storage and 
transportation environments are 66°C (150°F) 

with a minimum relative humidity of 15 percent and 
a low temperature of -40°C (-( 40°F) with the hu­
midity uncontrolled. Large temperature excursions, 
shock, and vibration affect the tape cartridge and can 
cause read/write errors when operation begins. The 
tape cartridge should not be inserted in the transport 
during shipment, but should be placed in a dust-free 
container such as a sealed plastic wrapper. 

4.16 The equipment should be installed in an air­
conditioned area whenever possible. Fans will 

be required in each cabinet whenever: 

(a) The equipment area is not air-conditioned and 
the ambient temperature can exceed 32°C 

(90°F). 

(b) Filters are used. 

4.17 Environments which are not recommended 
for installation because of potential tempera­

ture problems include: 

(a) Rooms in which a major heat source (eg, boiler 
room, furnace room, manufacturing areas 

using hot processes) can affect the room ambient 
temperature significantly. 

(b) Areas in which the ambient temperatures can 
become excessive. Such areas include: 

(1) Unventilated rooms with less than 4.6 
square meters (50 square feet) of floor 

space. 

(2) Unventilated rooms with two or more exte­
rior walls which are frequently exposed to 

high temperatures. 

4. 18 Total power dissipation of system cabinets 
may be used to determine air-conditioning 

requirements when space is allocated. The maximum 
power dissipation per each energy cabinet is approxi­
mately 500 watts. This power dissipation is sufficient 
to heat a small room above the maximum operating 
temperature of the equipment if air-conditioning or 
ventilation is not provided. The equipment engineer 
should analyze the room ventilation and/or air­
conditioning system and ensure that requirements 
for each installation site are met. 

• 
• 
• 

• 

• 
• 
• 
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B. Fi lters 4.21 Fi l t e rs will require periodic replacement as
they become contaminated. The replacement

4.'l9 Th e use of filters in the equipment will be de- interval will vary from a few weeks to a year or more,
termined by the environment. The environ- depending upon local conditions. Under average con-

m ent can b e d i v ided i n t o t h e fo l l owing a i r ditions, filter life can be expected to be in excess of
contamination classifications: 6 months. It is the responsibility of the telephone

company to conduct periodic filter inspections to en-
• He avy Industrial: Space in which indus- sure replacement when deemed necessary. Filters
trial processes or construction work act as should be inspected (preferably in conjunction with
sources of excessive dust or lint. This envi- service orders) at intervals to be determined by the
ronment is not recommended as an installa- nature of the environment.
tion site. However, if it is necessary to install
a system in this environment, filters will be C. T ransportation
required on each cabinet.

In Transit• A vera ge Industrial: Nonmanufacturing
space in industrial areas. Filters must be

4.22 The system should always be shipped pack-used on each cabinet installed in this envi- aged in the Western Electric-provided crates.ronment.

• Average Residential: Storage or o f f ice 4.23 Th e packing material used for shipping cabi-
space which has heavy traffic or which is ad- nets from Western Electric is adequate for

jacent to building exits and entrances. In this upright or lay-down (on-side) shipment. However,
environment, if the system is equipped with upright shipment is preferred. If on-side shipment is
fans, filters are required on each cabinet. used, installation personnel should carefully raise

the cabinets to an upright position before unpacking.
• Relat ively Clean Room: Interior rooms in

office space with lit tle or no traffic. Filters 4.24 Th e basic system cabinet will be fully loaded
are never required in this environment. and ready for operation, with the exception of

cabling, when shipped. This includes all maintenance
4.20 The ECSA equipment is primarily solid-state books and manuals to be kept inside the door. This

electronics. However, this equipment is sus- does not include the spacer assembly and floorplate
ceptible to adverse effects from certain contami- which will be shipped in a separate crate.
nants. Copy machines have been identified as a
potential source of contaminants which can leave 4.25 The preferred modes of transportation are, in
deposits on, erode, and insulate open contact relays. order of preference, truck, rail, and air. Air
It is recommended that relay equipment be located transportation is known to subject the equipment to
away from equipment which exhibits this type of severe handling shocks. Rail transportation is less
contaminant emission. In severely contaminated in- severe, but railroad car coupling shocks can be se-
dustrial environments, other ECSA equipment may verely stressing on the system.
be affected. Gold fingers and connector interfaces
could chemically deteriorate through the corrosive Handling on Site
effects of gases on particle surfaces. Environments
containing high concentrations of corrosive gases, 4.26 I t i s preferable (when possible) that the sys-
such as sulfur or chlorine, should not be used as in- tem remain packaged in its crate until it is in
stallation sites. The performance of the minirecorder the room in which it is to be located.
may be affected if high concentrations of metallic
contaminants are present. These can interfere with 4.27 Forklifts and dollies are acceptable means of
magnetic tape read or write operations. Dust, paper handling the c rated system on customer
fiber, or carbon particles can also affect the tape premises. The pallet portion of the crate has been
transport operation. Industrial areas suitable for designed for these methods of handling.
prolonged human activity (without safety protection)
are not considered to be severely contaminated and 4.28 Care should be taken to avoid dropping the
can be used as installation locations. system (either crated or uncrated) from any
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B. Filters 

4.19 The use of filters in the equipment will be de­
termined by the environment. The environ­

ment can be divided into the following air 
contamination classifications: 

• Heavy Industrial: Space in which indus­
trial processes or construction work act as 
sources of excessive dust or lint. This envi­
ronment is not recommended as an installa­
tion site. However, if it is necessary to install 
a system in this environment, filters will be 
required on each cabinet . 

• Average Industrial: Nonmanufacturing 
space in industrial areas. Filters must be 
used on each cabinet installed in this envi­
ronment. 

• Average Residential: Storage or office 
space which has heavy traffic or which is ad­
jacent to building exits and entrances. In this 
environment, if the system is equipped with 
fans, filters are required on each cabinet. 

• Relatively Clean Room: Interior rooms in 
office space with little or no traffic. Filters 
are never required in this environment. 

4.20 The ECSA equipment is primarily solid-state 
electronics. However, this equipment is sus­

ceptible to adverse effects from certain contami­
nants. Copy machines have been identified as a 
potential source of contaminants which can leave 
deposits on, erode, and insulate open contact relays. 
It is recommended that relay equipment be located 
away from equipment which exhibits this type of 
contaminant emission. In severely contaminated in­
dustrial environments, other ECSA equipment may 
be affected. Gold fingers and connector interfaces 
could chemically deteriorate through the corrosive 
effects of gases on particle surfaces. Environments 
containing high concentrations of corrosive gases, 
such as sulfur or chlorine, should not be used as in­
stallation sites. The performance of the minirecorder 
may be affected if high concentrations of metallic 
contaminants are present. These can interfere with 
magnetic tape read or write operations. Dust, paper 
fiber, or carbon particles can also affect the tape 
transport operation. Industrial areas suitable for 
prolonged human activity (without safety protection) 
are not considered to be severely contaminated and 
can be used as installation locations. 
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4.21 Filters will require periodic replacement as 
they become contaminated. The replacement 

interval will vary from a few weeks to a year or more, 
depending upon local conditions. Under average con­
ditions, filter life can be expected to be in excess of 
6 months. It is the responsibility of the telephone 
company to conduct periodic filter inspections to en­
sure replacement when deemed necessary. Filters 
should be inspected (preferably in conjunction with 
service orders) at intervals to be determined by the 
nature of the environment. 

C. Transportation 

In Transit 

4.22 The system should always be shipped pack­
aged in the Western Electric-provided crates. 

4.23 The packing material used for shipping cabi-
nets from Western Electric is adequate for 

upright or lay-down (on-side) shipment. However, 
upright shipment is preferred. If on-side shipment is 
used, installation personnel should carefully raise 
the cabinets to an upright position before unpacking. 

4.24 The basic system cabinet will be fully loaded 
and ready for operation, with the exception of 

cabling, when shipped. This includes all maintenance 
books and manuals to be kept inside the door. This 
does not include the spacer assembly and floorplate 
which will be shipped in a separate crate. 

4.25 The preferred modes of transportation are, in 
order of preference, truck, rail, and air. Air 

transportation is known to subject the equipment to 
severe handling shocks. Rail transportation is less 
severe, but railroad car coupling shocks can be se­
verely stressing on the system. 

Handling on Site 

4.26 It is preferable (when possible) that the sys­
tem remain packaged in its crate until it is in 

the room in which it is to be located. 

4.27 Forklifts and dollies are acceptable means of 
handling the crated system on customer 

premises. The pallet portion of the crate has been 
designed for these methods of handling. 

4.28 Care should be taken to avoid dropping the 
system (either crated or uncrated) from any 
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height. Under no circumstances should the system be assembly will be placed on the floor surface and the
allowed to drop from a height greater .han 203 mm cabinet on the plate assembly. This will protect the
(8 inches) packaged or 25 mm (1 inch) unpackaged. customer's floor surface and aid maintenance per-

sonnel in moving the cabinet on its casters when nec-
0. S t ructural essary to gain access.

Floor loading 4.34 Ca re should be taken in moving the cabinet
across deep pile carpets in order to prevent

4.29 The minimum requirement found in any com- tipping. The cabinet casters have been placed so as to
mercial floor loading codes is 23 kilograms per allow adequate force (about 45 k i l ograms

0.09 square meter (50 pounds per square foot). The [100 pounds]) to get the cabinet moving on thick car-
maximum weight of the ECSA (2-carrier) cabinet is peting. Also, the placement of the casters allows a
about 225 kilograms (500 pounds). Thus, a free main- moderately rapid movement, about 610 mm per sec-
tenance area of at least .93 square meters (10 square ond (2 feet per second), of the cabinet without risk of
feet) per cabinet must be provided on a floor which tipping when a bump or irregularity in the floor is
is rated at 23 kilograms per 0.09 square meter (50 encountered. Movement faster than 610 mm per sec-
pounds per square foot). ond (2 feet per second), however, should be consid-

ered dangerous with regard to cabinet tipping.
4.30 The average floor load is found by summing

the weights of all equipment over a particular E. Electrical Fields
floor area and dividing the total weight by that area.
The area includes aisles and open areas associated 4.35 Power l ines (feeders) dedicated to the ECSA
with the cabinets. The average floor load must not should be used. Separate branch circuits may
exceed the rated floor loading of the building. be sufficient to serve this purpose.

Stability and Movement 4.36 El e ctromagnetic fields may cause noise to be
introduced into the ECSA. Care should be

4.31 When earthquake or disaster bracing is re- taken to avoid placing the system near powerful
quired by law, or when local telephone com- radio or television transmitters. In these cases, the

pany engineers feel that it is necessary, such bracing field strength must be measured using a standard
can be provided. Areas in the continental United field strength meter such as the electric field sensor,
States in which study for the need for bracing may Model EFS-1, manufactured by Instruments for In-
be desirable are shown in Fig. 9. The ECSA can be dustry, Inc., or a tunable R70 meter from Electro-
braced by bolting the cabinets directly to the floor. Metrics Company. If the reading (number obtained)
Four insulating bolts and washers and four spacer is greater than unity, interference into the PBX is
assemblies are used in holes provided in the likely.
baseplate of the cabinet for this purpose. When the
cabinet is bolted to the floor, maintenance access 4.37 Properly measured field strength values of
space must be provided behind the cabinet. less than 0.05 volt per meter from a radio sta-

tion antenna will not l ikely cause a problem. For
4.32 Whenever maintenance access space cannot measured values between 0.05 and 1.0, corrective

be allocated behind the cabinets, an alternate measures may or may not be necessary. Generally,
method (for earthquake bracing) is recommended. amplitude modulation (AM) radio stations are more
This method requires the use of ED-1E362-70 to likely to cause interference than frequency modula-
adapt the cabinets for rail mounting. This alternate tion (FM) stations (such as television). A building
method bolts a f loor rai l assembly ED-1E362-70, may also provide considerable shielding effect, re-
Group 4, to the f loor and uses cabinet assembly ducing the interfering capability of the radiating sta-
J58879C, List 22. A restraining cable is furnished to tion. Other possibly interfering radiators include
be slipped into appropriate slots on the rail and rear industrial radio frequency (RF) heating equipment
of cabinet. and welders.

4.33 Wh en the system is installed on any rough 4.38 The ECSA may be subject to noise interfer-
floor or carpeting, the floorplate and rollaway ence from motors (greater than one-fourth
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height. Under no circumstances should the system be 
allowed to drop from a height greater .han 203 mm 
(8 inches) packaged or 25 mm (1 inch) unpackaged. 

D. Strudural 

Floor Loading 

4.29 The minimum requirement found in any com-
mercial floor loading codes is 23 kilograms per 

0.09 square meter (50 pounds per square foot). The 
maximum weight of the ECSA (2-carrier) cabinet is 
about 225 kilograms (500 pounds). Thus, a free main­
tenance area of at least .93 square meters (10 square 
feet) per cabinet must be provided on a floor which 
is rated at 23 kilograms per 0.09 square meter (50 
pounds per square foot). 

4.30 The average floor load is found by summing 
the weights of all equipment over a particular 

floor area and dividing the total weight by that area. 
The area includes aisles and open areas associated 
with the cabinets. The average floor load must not 
exceed the rated floor loading of the building. 

Stability and Movement 

4.31 When earthquake or disaster bracing is re-
quired by law, or when local telephone com­

pany engineers feel that it is necessary, such bracing 
can be provided. Areas in the continental United 
States in which study for the need for bracing may 
be desirable are shown in Fig. 9. The ECSA can be 
braced by bolting the cabinets directly to the floor. 
Four insulating bolts and washers and four spacer 
assemblies are used in holes provided in the 
baseplate of the cabinet for this purpose. When the 
cabinet is bolted to the floor, maintenance access 
space must be provided behind the cabinet. 

4.32 Whenever maintenance access space cannot 
be allocated behind the cabinets, an alternate 

method (for earthquake bracing) is recommended. 
This method requires the use of ED-1E362-70 to 
adapt the cabinets for rail mounting. This alternate 
method bolts a floor rail assembly ED-1E362-70, 
Group 4, to the floor and uses cabinet assembly 
J58879C, List 22. A restraining cable is furnished to 
be slipped into appropriate slots on the rail and rear 
of cabinet. 

4.33 When the system is installed on any rough 
floor or carpeting, the floorplate and rollaway 
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assembly will be placed on the floor surface and the 
cabinet on the plate assembly. This will protect the 
customer's floor surface and aid maintenance per­
sonnel in moving the cabinet on its casters when nec­
essary to gain access. 

4.34 Care should be taken in moving the cabinet 
across deep pile carpets in order to prevent 

tipping. The cabinet casters have been placed so as to 
allow adequate force (about 45 kilograms 
[100 pounds]) to get the cabinet moving on thick car­
peting. Also, the placement of the casters allows a 
moderately rapid movement, about 610 mm per sec­
ond (2 feet per second), of the cabinet without risk of 
tipping when a bump or irregularity in the floor is 
encountered. Movement faster than 610 mm per sec­
ond (2 feet per second), however, should be consid­
ered dangerous with regard to cabinet tipping. 

E. Electrical Fields 

4.35 Power lines (feeders) dedicated to the ECSA 
should be used. Separate branch circuits may 

be sufficient to serve this purpose. 

4.36 Electromagnetic fields may cause noise to be 
introduced into the ECSA. Care should be 

taken to avoid placing the system near powerful 
radio or television transmitters. In these cases, the 
field strength must be measured using a standard 
field strength meter such as the electric field sensor, 
Model EFS-1, manufactured by Instruments for In­
dustry, Inc., or a tunable R70 meter from Electro­
Metrics Company. If the reading (number obtained) 
is greater than unity, interference into the PBX is 
likely. 

4.37 Properly measured field strength values of 
less than 0.05 volt per meter from a radio sta­

tion antenna will not likely cause a problem. For 
measured values between 0.05 and 1.0, corrective 
measures may or may not be necessary. Generally, 
amplitude modulation (AM) radio stations are more 
likely to cause interference than frequency modula­
tion (FM) stations (such as television). A building 
may also provide considerable shielding effect, re­
ducing the interfering capability of the radiating sta­
tion. Other possibly interfering radiators include 
industrial radio frequency (RF) heating equipment 
and welders. 

4.38 The ECSA may be subject to noise interfer­
ence from motors (greater than one-fourth 
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horsepower) having comrnuntators if they are lo- t ern or h a ndling ci rcuit p a cks t o
cated in the same room or in a room adjacent to the remove electrostatic char ge f rom
ECSA. Small tools with universal motors are gener- themselves and avoid charging the
ally not a problem if operated on separate power cir- circuit boards.
cuits. M otors w i t hout c o mmutators, w h ether
synchronous or asynchronous, generally do not cause F. Acoustics
interference into the system.

4.39 The system should be located in an acoustic
In order t o p r e clude e lectrostatic environment which allows maintenance per-
noise in the system, the frame shall sonnel to hear tones through a standard headset
be well grounded as discussedin this while performing necessary tests.
section. M ain t enance p er s onnel
should touch the unpainted f rame 4.40 Th e noise levels which do not permit sound to
and attach authorized wrist ground- be heard over the standard headset are about
ing strap before workin g on the sys- the same or greater than those specified in the Occu-
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horsepower) having communtators if they are lo­
cated in the same room or in a room adjacent to the 
ECSA. Small tools with universal motors are gener­
ally not a problem if operated on separate power cir­
cuits. Motors without commutators, whether 
synchronous or asynchronous, generally do not cause 
interference into the system. 

In order to preclude electrostatic 
noise in the system, the frame shall 
be well grounded as discussed in this 
section. Maintenance personnel 
should touch the unpainted frame 
and attach authorized wrist ground­
ing strap before working on the sys-

tem or handling circuit packs to 
remove electrostatic charge from 
themselves and a void charging the 
circuit boards. 

F. Acoustics 

4.39 The system should be located in an acoustic 
environment which allows maintenance per­

sonnel to hear tones through a standard headset 
while performing necessary tests. 

4.40 The noise levels which do not permit sound to 
be heard over the standard headset are about 

the same or greater than those specified in the Occu-

Page 17 



SECTION 554-106-101

pational Safety and Health Act (OSHA). This is nor- cabling shield should be extended for a minimum dis-
mally 90 dB. Therefore, the OSHA requirements for tance of 30 cable-feet. The 30-foot minimum also in-
sound satisfy the environmental requirements for cludes cabling going to the cross-connect field.
the system, and these must be met wherever the ma-
chine is placed. Refer to current OSHA requirements POWER
for acceptable levels.

4.46 Prepare a sketch of the proposed installation
G. L ighting similar to Fig. 10 to show the desired place-

ment of the cabinets, cross-connect field, and the lo-
4.41 Th e l ight intensity level around the system cation of the customer-provided load center and

cabinet should be sufficient to conform with power receptacles.
OSHA standards to provide a comfortable amount of
light for maintenance personnel to do the repair 4.47 Th e commercial power provided to the system
tasks required. To obtain accurate footcandle mea- should be capable of providing each cabinet
surement, measure level in center aisle, 1524 mm with 120-Vac 20-ampere service. This service is ade-
(5 feet) above the floor, aiming meter upward. Light quate for any fully equipped system cabinet. Each 20-
measurements can be made with a WESTON* Foot- ampere circuit should be protected by a 20-ampere
candle Meter, Model 614. thermal magnetic circuit breaker (ITE QP1-B020

typical, or approved equivalent).4.42 The lighting configuration in the system area
should meet OSHA standards for minimum 4.48 Th e 2-cabinet installation shown in Fig. 10

required lighting to allow maintenance personnel to could be powered from a 3-wire, single-phase,
perform their tasks. The light intensity level should 240-Vac 60-ampere feeder. However, there is no
be adequate from any of the directions necessary, ie, phase restriction between cabinets. Therefore, the
from the front or back of the cabinet. 120-Vac 20-ampere circuit required for each cabinet

could be derived from either 2-phase or 3-phase
Standard 48- Vdc li ghts used by mains.
some maintenance personnel for
li ghtin gare not to be powered by the In order to maintain system integri-s ystem 48-volt taps, ei ther in t h e

ty, a dedicated power feeder shouldpower supply or backplanes. be used. In l i e u o f t h is , separate
branch circuits f rom a de d i catedH. I nsects and Rodents load center are s uf ficient to meet

4.43 Th e ECSA cabinets are designed to seal off minimum requirements.
internal areas from insects and rodents. For

this reason, the provided panels and doors should be 4.49 Th e ECSA is equipped with two types of power
in place at all times, particularly when such pests are supplies. The first type, J87432D, is provided
known to exist in a particular location. for nonreserve service, and the second, J87460D, is

provided for uninterruptible power service (UPS).
The same type supply must be provided for each cabi-

FEDERAL COMMUNICATIONS COMMISSION (FCC) RE- net.
QUIREMENTS

4.50 Th e ECSA power supplies, or rectifiers, are4.44 To comply with FCC technical requirements,
capable of operating under a wide range ofthe ECSA equipment cabinet(s) is designed to frequency or input voltage conditions, provided both

meet FCC Part 15 requirements. A screen is provided
conditions do not occur simultaneously. The operat-within the cabinet to prevent signals from radiating
ing ranges are 99V to 129V if the variation from 60 Hzfrom the system, and to prevent outside signals from
is not greater than ~0.3 Hz, or 105V to 129V if theinterferring with system operations. variation from 60 Hz is not greater than ~3.0 Hz.

4.45 Another FCC requirements is that all cabling
leaving the ECSA cabinets be shielded. The 4.51 Th e ac d is tr ibution required for a t y p ical

ECSA system consisting of two cabinets is
'Registered trademark of Weston Instruments, Inc. shown in Fig. 11. A block diagram of a nonreserve

Page 18

SECTION 554-106-101 

pational Safety and Health Act (OSHA). This is nor­
mally 90 dB. Therefore, the OSHA requirements for 
sound satisfy the environmental requirements for 
the system, and these must be met wherever the ma­
chine is placed. Refer to current OSHA requirements 
for acceptable levels. 

G. Lighting 

4.41 The light intensity level around the system 
cabinet should be sufficient to conform with 

OSHA standards to provide a comfortable amount of 
light for maintenance personnel to do the repair 
tasks required. To obtain accurate footcandle mea­
surement, measure level in center aisle, 1524 mm 
(5 feet) above the floor, aiming meter upward. Light 
measurements can be made with a WESTON* Foot­
candle Meter, Model 614. 

4.42 The lighting configuration in the system area 
should meet OSHA standards for minimum 

required lighting to allow maintenance personnel to 
perform their tasks. The light intensity level should 
be adequate from any of the directions necessary, ie, 
from the front or back of the cabinet. 

Standard 48-Vdc lights used by 
some maintenance personnel for 
lighting are not to be powered by the 
system 48-volt taps, either in the 
power supply or backplanes. 

H. Insects and Rodents 

4.43 The ECSA cabinets are designed to seal off 
internal areas from insects and rodents. For 

this reason, the provided panels and doors should be 
in place at all times, particularly when such pests are 
known to exist in a particular location. 

FEDERAL COMMUNICATIONS COMMISSION (FCC) RE­
QUIREMENTS 

4.44 To comply with FCC technical requirements, 
the ECSA equipment cabinet(s) is designed to 

meet FCC Part 15 requirements. A screen is provided 
within the cabinet to prevent signals from radiating 
from the system, and to prevent outside signals from 
interferring with system operations. 

4.45 Another FCC requirements is that all cabling 
leaving the ECSA cabinets be shielded. The 

*Registered trademark of Weston Instruments, Inc. 
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cabling shield should be extended for a minimum dis­
tance of 30 cable-feet. The 30-foot minimum also in­
cludes cabling going to the cross-connect field. 

POWER 

4.46 Prepare a sketch of the proposed installation 
similar to Fig. 10 to show the desired place­

ment of the cabinets, cross-connect field, and the lo­
cation of the customer-provided load center and 
power receptacles. 

4.47 The commercial power provided to the system 
should be capable of providing each cabinet 

with 120-Vac 20-ampere service. This service is ade­
quate for any fully equipped system cabinet. Each 20-
ampere circuit should be protected by a 20-ampere 
thermal magnetic circuit breaker (ITE QP1-B020 
typical, or approved equivalent). 

4.48 The 2-cabinet installation shown in Fig. 10 
could be powered from a 3-wire, single-phase, 

240-Vac 60-ampere feeder. However, there is no 
phase restriction between cabinets. Therefore, the 
120-Vac 20-ampere circuit required for each cabinet 
could be derived from either 2-phase or 3-phase 
mains. 

In order to maintain system integri­
ty, a dedicated power feeder should 
be used. In lieu of this, separate 
branch circuits from a dedicated 
load center are sufficient to meet 
minimum requirements. 

4.49 The ECSA is equipped with two types of power 
supplies. The first type, J87432D, is provided 

for nonreserve service, and the second, J87460D, is 
provided for uninterruptible power service (UPS) . 
The same type supply must be provided for each cabi­
net. 

4.50 The ECSA power supplies, or rectifiers, are 
capable of operating under a wide range of 

frequency or input voltage conditions, provided both 
conditions do not occur simultaneously. The operat­
ing ranges are 99V to 129V if the variation from 60 Hz 
is not greater than ±0.3 Hz, or 105V to 129V if the 
variation from 60 Hz is not greater than ±3.0 Hz. 

4.51 The ac distribution required for a typical 
ECSA system consisting of two cabinets is 

shown in Fig. 11. A block diagram of a nonreserve 

• 
• 
• 

• 

• 
• 
• 
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150 ae
(6 IN. )

1st OR 2nd
BASIC CABINET

CROSS-CONNECT CABINET 610 m
FIELD 813 am (24 IN.)

CDNRERCIAL AC (32 IN. )
POiIER OUTLET(S)
"HUBBELL" IG2310
FOR 120 VAC

j as 150 aaa
(1 IN. ) (6 IN.)

(ONE REQUIRED FOR
EACH CABINET)

1854 asa

I I (73 IN.)
NOTES: 1500 jm
1. CABINET HEIGHT IS 1207 ae

I I L
(60 IN. )

IIAINTENANCE(47.5 IN.) SPACE2. APPROXIIIATELY 150 ae (6 IN. )
VENTILATION SPACE IS REQUIRED
ABOVE CABINETS.

Fig. 10 — ECSA Minimum Floor Space Requirements — 2-Cabinet System

power distribution is shown in Fig. 12. The telephone ers (ITE QP1-B020 typical, or approved equivalent).
company engineer must arrange with the customer Each circuit breaker is to protect one associated wall-
and an electrical contractor for the installation and mounted receptacle. A circuit breaker and receptacle
wiring of an approved load center equipped with shall be provided to accommodate each cabinet
thermal magnetic circuit breakers, branch circuit (Fig. 11).
wiring, and a wall-mounted receptacle for each cabi-
net. One circuit breaker and one receptacle are re- 4.53 A 2-piece ground bar (ITE GB-10 typical, or
quired per cabinet. In a l l c ases, ac wir ing and approved equivalent) will be provided locally.
equipment must comply with local codes. The ground bar (Fig. 13) should be installed accord-

ing to details given later in this Part under the head-
T he load center ( IT E E Q4, or a p - ing GROUNDING.
p roved equivalent), g r o und b a r s
( ITE GB-10), and H U B BELL» ( I G-
2810) r e ceptacles should b e in- 4.54 Th e National Electrical Code and most local
stalled by the customer prior to start codes require that the load center be grounded
of ECSA installation. through an "equipment grounding conductor" which

can be one, or a combination, of the following.
load Center

(1) A separate corrosion-resistant conductor
4.52 The customer-provided load center (circuit (green wire)

panel ITE EQ4, or approved equivalent) of
appropriate current rating shall be equipped with 20- (2) Rigid metal conduit
ampere, single-pole thermal magnetic circuit break-
'Registered trademark of Harvey Hubbelk Inc. (3) Electrical metallic tubing.
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NOTES: 

CROSS-CONNECT 
FIELD 

1. CABINET HEIGHT IS 1207 DID 
(47.5 IN.) 

COIIIERCIAL AC 
POWER OUTLET(S) 
"HUBBELL" 162310 
FOR 120 VAC 
(ONE REQUIRED FOR 
EACH CABINET) 

2. APPROXIfllATELY 150 DID (6 IN.) 
VENTILATION SPACE IS REQUIRED 
ABOVE CABINETS. 
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150 DID 
(6 IN.) 

1st OR 
BASIC 

CABINET 
813 DID 
(32 IN.) 

2nd 
CABINET 

610 11111 
(24 IN.) 

-.IL25 nn 
11(1 IN.) 

_JL5111111 
11(2 IN.) 

I 

~4--150 DID 
(6 IN.) 

... ----+----1854 11111 ---v 
I (73 IN.) 
I 1500 DID 

I (60 IN.) 

! fllAINTENANCE 
I SPACE L _________ _ 

Fig. 10-ECSA Minimum Floor Space Requirements-2-Cabinet System 

power distribution is shown in Fig. 12. The telephone 
company engineer must arrange with the customer 
and an electrical contractor for the installation and 
wiring of an approved load center equipped with 
thermal magnetic circuit breakers, branch circuit 
wiring, and a wall-mounted receptacle for each cabi­
net. One circuit breaker and one receptacle are re­
quired per cabinet. In all cases, ac wiring and 
equipment must comply with local codes. 

The load center (ITE EQ4, or ap­
proved equivalent), ground bars 
(ITE GB-10), and HUBBELL• (IG-
2310) receptacles should be in­
stalled by the customer prior to start 
of ECSA installation. 

Load Center 

4.52 The customer-provided load center (circuit 
panel ITE EQ4, or approved equivalent) of 

appropriate current rating shall be equipped with 20-
ampere, single-pole thermal magnetic circuit break­
•Registered trademark of Harvey Hubbell, Inc. 

ers (ITE QP1-B020 typical, or approved equivalent). 
Each circuit breaker is to protect one associated wall­
mounted receptacle. A circuit breaker and receptacle 
shall be provided to accommodate each cabinet 
(Fig. 11). 

4.53 A 2-piece ground bar (ITE GB-10 typical, or 
approved equivalent) will be provided locally. 

The ground bar (Fig. 13) should be installed accord­
ing to details given later in this Part under the head­
ing GROUNDING. 

4.54 The National Electrical Code and most local 
codes require that the load center be grounded 

through an "equipment grounding conductor" which 
can be one, or a combination, of the following: 

(1) A separate corrosion-resistant conductor 
(green wire) 

(2) Rigid metal conduit 

(3) Electrical metallic tubing . 
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TO CONERCIAL AC POMER BO HZ

EQUIPNENT GROUNDING CONDUCTOR
(GREEN MIRE OR APRROVED EQUIV)

NEUTRAL (WHITE) HOT (RED)
HOT (BLACK)

ITE EQ4 LOAD CENTER (OR APPROVED EQUIVALENT)
MHITE

ONE BLACK AND ONE RED
ITE QPI-8020 GREEN
20 AltP CKT BKR
(ONE PER "HUBBELL" IG 2310 (20 AIIIP)CABINET) (ITE GB-10 OR RECEPTACLESAPPROVED EQU VALENT) (ONE PER CABINET)NEUTRAL BAR

(INSULATED FRIN
LOAD CENTER) SINGLE POINT

GROQ©
GREEN

(NOT OPTIONAL) 0

BK

(SEE NOTE)

BK

ItAXI)IUM
OF HII (20 FT )NOTE:

AC POWER MIRING )(AY BE RUN IN ONE CONDUIT.

Fig. 11 — Typical Load Center and Ground Bars

The presence of a separate green wire (between the with each cabinet for the power outlet installation. It
load center and the ac service entrance), when pro- may also be purchased locally by the telephone com-
vided in addition'to the approved metallic conduit, pany, if desired. A power outlet must be provided
contributes negligibly to the protection of the PBX behind each cabinet.
against lightning surges. A separate green wire con-
ductor is therefore not specified as an installation
requirement but is recommended, if practical, in 4.56 The ac wir ing between the load center and
order to provide a more reliable equipment ground- wall-mounted receptacle should be kept as
ing conductor. short as practical and should not exceed 6096 mm

(20 feet) in length. A separate neutral wire (white)
Power Receptacles shall be run from the load center neutral bar (this is

not the single-point ground) to each receptacle. The
4.55 One HUBBELL twist-lock power receptacle, cabinet circuits shall be distributed evenly as possi-

Cat. No. IG-2310, may be ordered to be shipped ble over the feeder circuit.
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TO COPIIERCIAL AC POWER 60 HZ 

NEUTRAL (WHITE) 

HOT (BLACI() 

ITE QPI-B020 
20 APIP CKT BKR 
(ONE PER 
CABINET) 

NEUTRAL BAR 
(INSULATED FRIii 
LOAD CENTER) 

EQUIP"ENT GROUNDING CONDUCTOR 
(GREEN WIRE OR APRROVED EQUIV) 

ITE EQ4 LOAD CENTER (OR APPROVED EQUIVALENT) 

ONE BLACK AND ONE RED 
GREEN 

GROUND BARS 
(ITE GB-10 OR 
APPROVED EQUIVALENT) 

----SINGLE POINT 
GROIN> 

"HUBBELL" IG-2310 ( 20 A"P) 
RECEPTACLES 
(ONE PER CABINET) 

GREEN 
( NOT OPTIO;::NA~L~)==t=::t::!~~J./ 

NOTE: 

w 

"------~--BK----:1,_ .......... __,1 

G 
w (SEE NOTE) 

"-------~--BK-----j!l....._ _______ ~ 

G 
l'IAXIl"IUl"I 
OF 6f"I (20 FT.) 

AC POWER WIRING "AY BE RUN IN ONE CONDUIT. 

Fig. 11- Typical Load Center and Ground Bars 

The presence of a separate green wire (between the 
load center and the ac service entrance), when pro­
vided in addition'to the approved metallic conduit, 
contributes negligibly to the protection of the PBX 
against lightning surges. A separate green wire con­
ductor is therefore not specified as an installation 
requirement but is recommended, if practical, in 
order to provide a more reliable equipment ground­
ing conductor. 

with each cabinet for the power outlet installation. It 
may also be purchased locally by the telephone com­
pany, if desired. A power outlet must be provided 
behind each cabinet. 

4.56 The ac wiring between the load center and 
wall-mounted receptacle should be kept as 

short as practical and should not exceed 6096 mm 
(20 feet) in length. A separate neutral wire (white) 
shall be run from the load center neutral bar (this is 
not the single-point ground) to each receptacle. The 
cabinet circuits shall be distributed evenly as possi­
ble over the feeder circuit. 

Power Receptacles 

4.55 One HUBBELL twist-lock power receptacle, 
Cat. No. IG-2310, may be ordered to be shipped 
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AC
DISTRIBUTION

AC AND
FILTER FAN

CONTROL
CUSTDIIER
PROVIDED

LOAD
TO CENTER
AC
POWER
SOURCE

DC OUTPUT
BATTERY POWER

PACK RECTIFIER ALARII
OUTPUT

Fig. 12 — Nonreserve Power Distribution — Block Diagram

The conduit, or other metallic enclo- of a given system at a given time since current drain
sure, shall not be used to replace the varies with voltage, frequency, traffic, etc.
green wire ground between the load
center and the HU BBELL r ecepta- 4.59 The ac current drain for the ECSA system is
cles. A separate equipment ground the sum of the current in both cabinets. The
wire (green wire) is required be- current drain for a single cabinet depends on the
tween the load center and each re- number of carriers and other equipment in the cabi-
ceptacle. net. The equivalent — 48V current drain for the carri-

ers and other equipment is shown in Table E and can
4.57 S ince the equipment ground for the wal l - be used to determine the total current drain in a cabi-

mounted ac receptacles should be connected net.
through the green conductor only, receptacles that
are designed to obtain equipment ground through the STANDARD MEMORY HOLDOVER
conduit (when mounted in a metallic junction box)
should not be used in the ECSA installation. The 4.60 A s t a ndard non-reserve power arrangement
HUBBELL IG-2310 (insulated ground) receptacle has provides approximately 90 seconds of memory
its ground terminal insulated from its mounting holdover during a power failure. A rechargeable bat-
hardware and has been specified for this purpose. tery pack KS20390, List 8 provides the backup power.

ECSA AC Current Drain 4.61 If p ower is not restored to the system within
90 seconds, information pertaining to energy

The values given here for current loads, power meter interfaces, and other stored data
drain should not be used either for could be lost. When some form of backup power is
design purposes or fo r s p ecifying available, the 90-second period should be sufficient
the electrical service required for time for the backup system to come on-line and begin
the ECSA. powering the ECSA.

4.58 The values calculated from the information GROUNDING
that follows are typical current drains (in

amperes) at 120 Vac 60 Hz. These values should only 4.62 Gr o unding for the ECSA cabinets is provided
be used to estimate the electrical power consumption by a system single-point ground. The single-
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Fig. 12-Nonreserve Power Distribution-Block Diagram 

The conduit, or other metallic enclo­
sure, shall not be used to replace the 
green wire ground between the load 
center and the HUBBELL recepta­
cles. A separate equipment ground 
wire (green wire) is required be­
tween the load center and each re­
ceptacle. 

4.57 Since the equipment ground for the wall-
mounted ac receptacles should be connected 

through the green conductor only, receptacles that 
are designed to obtain equipment ground through the 
conduit (when mounted in a metallic junction box) 
should not be used in the ECSA installation. The 
HUBBELL IG-2310 (insulated ground) receptacle has 
its ground terminal insulated from its mounting 
hardware and has been specified for this purpose. 

ECSA AC Current Drain 

The values given here for current 
drain should not be used either for 
design purposes or for specifying 
the electrical service required for 
the ECSA. 

4.58 The values calculated from the information 
that follows are typical current drains (in 

amperes) at 120 Vac 60 Hz. These values should only 
be used to estimate the electrical power consumption 

of a given system at a given time since current drain 
varies with voltage, frequency, traffic, etc. 

4.59 The ac current drain for the ECSA system is 
the sum of the current in both cabinets. The 

current drain for a single cabinet depends on the 
number of carriers and other equipment in the cabi­
net. The equivalent -48V current drain for the carri­
ers and other equipment is shown in Table E and can 
be used to determine the total current drain in a cabi­
net. 

STANDARD MEMORY HOLDOVER 

4.60 A standard non-reserve power arrangement 
provides approximately 90 seconds of memory 

holdover during a power failure. A rechargeable bat­
tery pack KS20390, List 8 provides the backup power. 

4.61 If power is not restored to the system within 
90 seconds, information pertaining to energy 

loads, power meter interfaces, and other stored data 
could be lost. When some form of backup power is 
available, the 90-second period should be sufficient 
time for the backup system to come on-line and begin 
powering the ECSA. 

GROUNDING 

4.62 Grounding for the ECSA cabinets is provided 
by a system single-point ground. The single-
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NOUNTING ARRANGENENT
FOR GROUND BARS

I STAR WASHERS REQ'D.
PER SCREW (B TOTAL)

LOAD CENTER
OUTSIDE WALL

TYPICAL
0 — — HIE

0 0 0 0 0

0 0

0 0 0 0 0 0 0

0 0 0 0 0 0
~ NO UNTING SCREWS (2 REQ'D)

GROUND BARS
ITE GB-10 OR
APPROVED EQUIVALENT

Fig. 13 — Ground Bar for Load Center

point ground is a sandwiched ground bar arrange- the load center shall be used to terminate the green
ment (Fig. 13) mounted on the side of the load center wire ground (equipment grounds). The neutral (cir-
(Fig. 11 and 14). The load center (of appropriate cur- cuit ground) shall not terminate on the single-point
rent rating) should be installed by an approved elec- ground.
trical contractor in accordance with the National
Electrical Code and local codes.

4.64 The part of the ground bar on the outside wall
of the load center shall be used by the ECSA4.63 The ground bars (two ground bars) shall be installer for grounding the system. All of the follow-mounted back-to-back on the side of the load ing connections must be made to the single-point

center. They are to be held together by two screws in ground:
a sandwiched arrangement, with one part inside the
load center cabinet and the other part outside. Star
washers (which dig into the metal surface) shall be (a) A No. 6 A WG conductor to one of the following
used between screwheads and ground bar, between approved ground sources:
nuts and ground bar, and between each ground bar
and load center wall (two places per screw). These • A metallic cold water pipe (at least 12.7 mm
star washers are used to ensure a reliable electrical [1/2 inch] diameter) that is electrically con-
bond between the ground bar and load center. The tinuous through the water meter and extends
part of the ground bar (single-point ground) inside at least 3048 mm (10 feet) in earth.
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"OUNTING ARRANGE"ENT 
FOR GROUND BARS 

LOAD CENTER 
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GROUND BARS 

0 
0 
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0 
0 
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APPROVED EQUIVALENT 

0 
0 
0 
0 
0 
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0 
0 
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0 

4 STAR WASHERS REQ'D. 
PER SCREW (8 TOTAL) 

TYPICAL 
- - ffiIIIls 

~ "OUNTING SCREWS (2 REQ'D) 

Fig. 13-Ground Bar for Load Center 

point ground is a sandwiched ground bar arrange­
ment (Fig. 13) mounted on the side of the load center 
(Fig. 11 and 14). The load center (of appropriate cur­
rent rating) should be installed by an approved elec­
trical contractor in accordance with the National 
Electrical Code and local codes. 

4.63 The ground bars (two ground bars) shall be 
mounted back-to-back on the side of the load 

center. They are to be held together by two screws in 
a sandwiched arrangement, with one part inside the 
load center cabinet and the other part outside. Star 
washers (which dig into the metal surface) shall be 
used between screwheads and ground bar, between 
nuts and ground bar, and between each ground bar 
and load center wall (two places per screw). These 
star washers are used to ensure a reliable electrical 
bond between the ground bar and load center. The 
part of the ground bar (single-point ground) inside 
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the load center shall be used to terminate the green 
wire ground (equipment grounds). The neutral (cir­
cuit ground) shall not terminate on the single-point 
ground. 

4.64 The part of the ground bar on the outside wall 
of the load center shall be used by the ECSA 

installer for grounding the system. All of the follow­
ing connections must be made to the single-point 
ground: 

(a) A No. 6 AW G conductor to one of the following 
approved ground sources: 

• A metallic cold water pipe (at least 12.7 mm 
[1/2 inch] diameter) that is electrically con­
tinuous through the water meter and extends 
at least 3048 mm (10 feet) in earth. 

• 
• 
• 

• 

• 
• 
• 
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TABLE E be moved to inadvertently come in
contact with) ground at a place other

TOTAL CURRENT DRAIN than at the single-point ground.

J874ND RECTIFIER 4.65 Th e single-point ground (bar), mounted on the
CARRIER EQUIVALENT side of the load center, shall be tagged with

EQUIPMENT -48V DRAIN Form E-3013B. This form requests that the telephone
company repair service be notified if connections are

Control/Energy 8 Amperes loose or if they must be removed.
Carrier

J58135AA 4.66 The protector ground terminal shall be con-
nected to an approved ground source closest to

Energy Carrier 5 Amperes the protector. The first choice for approved ground is

J58135AB to the nearest point on the power service ground sys-
tem. This may be the power service ground wire,

Minirecor der, 0.64 Amperes grounding electrode, or the service entrance conduit.
MAAP, and Alarm 4.67 Alternate choices for an approved ground are

Panel a metallic water pipe or building steel which
are bonded to the power service ground. The
alternate choices should be used when located closer
than the power service ground, because it is impor-

• The steel frame of a s teel frame building tant to keep the protector ground wire as short as
which is electrically connected to the water possible.
pipe and the power source ground.

Note: Refer to Section 876-300-100 for details
• The power source ground. This is the elec- on approved grounds.

trode to which the neutral wire of the electri- 4.68 When a data set is used with the ECSA sys-cal power service (entering the building) is tem, the circuit ground of the data set must begrounded. isolated from the data set frame by opening the ap-
propriate (screw) switch. For example, when the

(b) A No. 6 AWG conductor to the ground bar in 113D data set is used for remote maintenance, ad-basic or first cabinet. ministration, and traffic system (RMATS), apply
option P (no common ground). Option P opens screw(c) A coupled bonding conductor connecting the switch Sl in the data set. This isolation is necessarysingle-point ground to th e approved f loor to ensure that lightning surges on the data set green

ground in a high-rise building or to an approved wire ground are not transmitted to the ECSA.ground connection.

PROTECTIONNote: Co nstruction p e r sonnel, i n s ta l l ing
riser cables or other cables in the building, have Electrical Protection
the responsibility to provide the coupled bond-

4.69 Wh enever the ECSA is installed in an envi-ing conductor up to the closet or cross-connect
field, and the ECSA installers have the respon- ronment where it may be exposed to lightning
sibility to extend the conductor to the single- surges or to ac power voltages (either by direct con-
point ground. tact or by induction), refer to Section 876-800-100 to

determine the exposure status of the installation and
G round isolation: Care s hould b e for detailed protection requirements.

e xercised when i mplementing th e TO M IN I M I ZE I I GH TN I N G
grounding scheme. To preserve the S URGES A T THE PBX:
integrity of the single-point ground
arrangement,verify that neither the
cabinet nor any framework on the
ECSA side of the customer-provided • Always ground and bond ECSA in the
load center is connected to (or may prescribed manner.
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TABLE E 

TOTAL CURRENT DRAIN 

J87460D RECTIFIER 
CARRIER EQUIVAliNT 

EQUIPMENT -48V DRAIN 

Control/Energy 8 Amperes 
Carrier 

J53135AA 

Energy Carrier 5 Amperes 
J53135AB 

Minirecorder, 0.64 Amperes 
MAAP, and Alarm 

Panel 

• The steel frame of a steel frame building 
which is electrically connected to the water 
pipe and the power source ground. 

• The power source ground. This is the elec­
trode to which the neutral wire of the electri­
cal power service (entering the building) is 
grounded. 

(b) A No. 6 AWG conductor to the ground bar in 
basic or first cabinet. 

(c) A coupled bonding conductor connecting the 
single-point ground to the approved floor 

ground in a high-rise building or to an approved 
ground connection. 

Note: Construction personnel, installing 
riser cables or other cables in the building, have 
the responsibility to provide the coupled bond­
ing conductor up to the closet or cross-connect 
field, and the ECSA installers have the respon­
sibility to extend the conductor to the single­
point ground. 

Ground isolation: Care should be 
exercised when implementing the 
grounding scheme. To preserve the 
integrity of the single-point ground 
arrangement, verify that neither the 
cabinet nor any framework on the 
ECSA side of the customer-provided 
load center is connected to (or may 
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be moved to inadvertently come in 
contact with) ground at a place other 
than at the single-point ground. 

4.65 The single-point ground (bar), mounted on the 
side of the load center, shall be tagged with 

Form E-3013B. This form requests that the telephone 
company repair service be notified if connections are 
loose or if they must be removed. 

4.66 The protector ground terminal shall be con-
nected to an approved ground source closest to 

the protector. The first choice for approved ground is 
to the nearest point on the power service ground sys­
tem. This may be the power service ground wire, 
grounding electrode, or the service entrance conduit. 

4.67 Alternate choices for an approved ground are 
a metallic water pipe or building steel which 

are bonded to the power service ground. The 
alternate choices should be used when located closer 
than the power service ground, because it is impor­
tant to keep the protector ground wire as short as 
possible. 

Note: Refer to Section 876-300-100 for details 
on approved grounds. 

4.68 When a data set is used with the ECSA sys-
tem, the circuit ground of the data set must be 

isolated from the data set frame by opening the ap­
propriate (screw) switch. For example, when the 
113D data set is used for remote maintenance, ad­
ministration, and traffic system (RMATS), apply 
option P (no common ground). Option P opens screw 
switch S1 in the data set. This isolation is necessary 
to ensure that lightning surges on the data set green 
wire ground are not transmitted to the ECSA. 

PROTECTION 

Electrical Protection 

4.69 Whenever the ECSA is installed in an envi-
ronment where it may be exposed to lightning 

surges or to ac power voltages (either by direct con­
tact or by induction), refer to Section 876-300-100 to 
determine the exposure status of the installation and 
for detailed protection requirements. 

TO MINIMIZE LIGHTNING 
SURGES AT THE PBX: 

• Always ground and bond ECSA in the 
prescribed manner. 
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CUSTOIIIER PROVIDED
LOAD CENTER
(CIRCUIT BREAKER BOX)

GRD BARSr-
SINGLE POINT

I GRD TERNINAL
6 GA TO APPROVED GRDI II ) I

I ) I
ENERGY LOAD IW CABLES

L~ J
L

SCREW ~r
BOND (I

6 GA I
I) APPROVED

GRD PLACED
COUPLED BONDING CONDUCTOR (NOTE 3) I( (NOTE 2)

I(
I( CROSS-CONNECTI

(NOTE 1) I(
JJ

>r
11 CONTINUOUS IIIETALLIC

I CABLE SHEATH
1ST ENERGY 2ND ENERGY GROUND LUG

CABINET CABINETr - — a
I I I IGRD BAR B GA GRD BAR

I ~ ( I3,"„,,I ~ ~ I
I ~ ( IWAX. I ~ ~ I

I I L g I
L J L : J

NOTES:
1 CABLE TIES SHOULD LASH ALL ENERGY LOADS IW CABLES • (FROIII THE CABINETS TO

THE CROSS-CONNECT FIELD) TO THE COUPLED BONDING CONDUCTOR.
2. COUPLED BONDING CONDUCTOR IS:

• CONTINUOUS CABLE SHEATH
• 6 GOOD CABLE PAIRS
• 10 GA WIRE.

Fig. 14 — Grounding and Bonding Diagram for ECSA
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COUPLED BONDING CONDUCTOR (NOTE 3) 

1ST ENERGY 2ND ENERGY 
CABINET CABINET 

..r~-7 r--7 
+----+-+---i) I 
I GRD BAR I I GRD BAR I 
1 r a 1 16 

GA I r a 7 1 
I I I I ~~0• 1 I I I I 
I I I I "AX. I I I I 

L-=~J LL-~J 

(NOTE 2) 

APPROVED 
GRD PLACED 

1. CABLE TIES SHOULD LASH ALL ENERGY LOADS IW CABLES, (FRO" THE CABINETS TO 
THE CROSS-CONNECT FIELD) TO THE COUPLED BONDING CONDUCTOR. 

2. COUPLED BONDING CONDUCTOR IS: 
• CONTINUOUS CABLE SHEATH 
• 6 GOOD CABLE PAIRS 
• 10 GA WIRE. 

Fig. 14-Grounding and Bonding Diagram for ECSA 
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• Ver i fy that the cold water pipe system short-term power disruptions. Whenever a commer-
is bonded to the ac power service en- cial power failure occurs, the battery (part of the
trance ground. UPS unit) assumes the ECSA load until the commer-

cial power is restored or unti l the battery voltage• Ver i fy that the metall ic shield of the drops to a predetermined level. The low voltage cut-building entrance cable is g r ounded
off (about 42 volts) is provided to prevent batteryand a lso b o nded t o t he pro t ector damage. The ECSA system operations stop when the

ground terminal. voltage cutoff is reached. When the commerical ac
Coupled Bonding Conductor power is restored, the battery wil l fu l ly charge in

about 24 hours. The UPS arrangements are defined
4.70 The coupled bonding conductor provides an as nominal holdover and extended holdover.

electrical connection between the ECSA sin-
gle-point ground and an approved ground connection. 4.74 Th e UPS nominal holdover arrangement is
This connection is needed to reduce the difference in completely self-contained and is installed in
(electrical) potential that can appear between energy ECSA cabinets in place of normal power supply units.
load leads and the system ground as a result of light- During a power interruption, the nominal holdover
ning surges. equipment provides electrical power through a UPS

rectifier/converter power supply. The power origi-4.71 Fo r methods of providing the coupled bonding
nates from a UPS battery pack which has beenconductor in high-rise and in low, wide build-
charged from commercial power by a UPS batteryings, see Section 876-300-100. charger. The batteries provide approximately 48V at

4.72 F i gure 14 is an illustration of the grounding 5 ampere-hours (Ah). This permits the nominal hold-
and bonding conductors to be placed by instal- over period to be around 5 minutes under a full load

lation personnel. condition. Additional connecting details for UPS
nominal holdover is shown in Fig. 16. The UPS nomi-

UNINTERRUPTIBLE POWER SERVICE (UPS) nal holdover equipment is listed as follows:
4.73 Un i n terruptible power service is available for

use with the ECSA systems (Fig. 15). The UPS • One J87460D rectifier/converter power sup-
provides power holdover to the ECSA cabinets for ply

J87480
-37V DC DC TO DC

CONVERTER DC OUTPUTS
RECTIFIER117V AC -48V DCAND ALARII

INPUT CONTROL CIRCUIT OUTPUT
INVERTER AC OUTPUT

GSV AC

J87455KS21808, BATTERYL3 48V CHARGING 117V ACCHARGER/BATTERY BATTERY UNIT INPUTDISCONNECTPACK CIRCUIT

NOtlINAL HOLDOVER EXTENDED HOLDOVER

Fig. 15 — Uninterruptible Power Service — Block Diagram
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• 
• 
• 

• 

• 
• 
• 

• Verify that the cold water pipe system 
is bonded to the ac power service en­
trance ground. 

• Verify that the metallic shield of the 
building entrance cable is grounded 
and also bonded to the protector 
ground terminal. 

Coupled Bonding Conductor 

4.70 The coupled bonding conductor provides an 
electrical connection between the ECSA sin­

gle-point ground and an approved ground connection. 
This connection is needed to reduce the difference in 
(electrical) potential that can appear between energy 
load leads and the system ground as a result of light­
ning surges. 

4.71 For methods of providing the coupled bonding 
conductor in high-rise and in low, wide build­

ings, see Section 876-300-100. 

4.72 Figure 14 is an illustration of the grounding 
and bonding conductors to be placed by instal­

lation personnel. 

UNINTERRUPTIBLE POWER SERVICE (UPS) 

4.73 Uninterruptible power service is available for 
use with the ECSA systems (Fig. 15). The UPS 

provides power holdover to the ECSA cabinets for 

117V AC 
INPUT 

KS219O6, 
L3 

BATTERY 
PACK 

J8746O 

RECTIFIER 
AND 

CONTROL CIRCUIT 

65V AC 

J87455 
BATTERY ,, --CHARGER/ ~-DISCONNECT 
CIRCUIT 

NOfllNAL HOLDOVER 
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short-term power disruptions. Whenever a commer­
cial power failure occurs, the battery (part of the 
UPS unit) assumes the ECSA load until the commer­
cial power is restored or until the battery voltage 
drops to a predetermined level. The low voltage cut­
off (about 42 volts) is provided to prevent battery 
damage. The ECSA system operations stop when the 
voltage cutoff is reached. When the commerical ac 
power is restored, the battery will fully charge in 
about 24 hours. The UPS arrangements are defined 
as nominal holdover and extended holdover. 

4.74 The UPS nominal holdover arrangement is 
completely self-contained and is installed in 

ECSA cabinets in place of normal power supply units. 
During a power interruption, the nominal holdover 
equipment provides electrical power through a UPS 
rectifier/converter power supply. The power origi­
nates from a UPS battery pack which has been 
charged from commercial power by a UPS battery 
charger. The batteries provide approximately 48V at 
5 ampere-hours (Ah). This permits the nominal hold­
over period to be around 5 minutes under a full load 
condition. Additional connecting details for UPS 
nominal holdover is shown in Fig. 16. The UPS nomi­
nal holdover equipment is listed as follows: 

-37V DC 

-48V DC 

48V 
BATTERY 

• One J87460D rectifier/converter power sup­
ply 

DC TO DC 
CONVERTER 

INVERTER 

CHARGING - UNIT ,---

DC OUTPUTS 
ALARM 
OUTPUT 
AC OUTPUT 

117V AC 
INPUT 

EXTENDED HOLDOVER 

Fig. 15-Uninterruptible Power Service-Block Diagram 
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• One J87455A battery charger and disconnect • One (fully loaded) system cabinet 00= 8A
circuit (installed in cabinet with UPS power
supply) • One (fully loaded) system cabinet 01= 5A.

• One KS-21906, L3, battery pack (installed in
cabinet with UPS power supply)

4.80 The var ious 105E power plant options re-• One J53135JA-1, L2 ac power distribution quired to be implemented are:and fan assembly.

4.75 The UPS nominal holdover provides power • Wired for negative battery
only for the ECSA cabinets. The service does

not provide power for any auxiliary devices. • Without CEMF cell

4.76 The UPS extended holdover arrangement • With alarm circuit
increases the holdover period to approxi-

mately 8 hours. The extended holdover service uses • With battery on PG lead to provide combined
a separately housed battery plant and charging unit fuse and low-voltage alarm on a single lead
such as a 105E power plant. The UPS extended hold-
over equipment is listed as follows and is illustrated • With rectifier PG lead multipled to originat-
in Fig. 17: ing discharge circuit FA1 alarm lead

• One customer-provided load center (or panel • Without separation of discharge fuse alarms
board ITE EQ6 typical, or approved equiva- and control fuse alarms
lent) equipped with circuit breakers

• For normal continuous loads• One 105E power plant or approved equiva-
lent, equipped with rectifiers

• Discharge ground insulated from framework
• One J87460D rectifier/converter power sup-

ply • With the rectifier wired for negative output
(120 Vac 60 Hz); ie, "+" terminal tied to bat-

• One J53135JA-1, L2 ac power distribution tery discharge ground.
and fan assembly.

4.77 The — 48 volts is to be supplied to the ECSA
cabinet(s) by the reserve power plant dis- 4.81 The — 48 Vdc drains (in amperes) used for cal-

charge circuit through a filter in the power supply. culating reserve power elements are shown in

The filter output terminals are already connected to Table E. Unit drain for voltages is expressed in terms
the proper power distribution terminals and require of the — 48V direct current from the battery plant
no modification. With J87460D reserve power rectifi- required to generate them. Only one equivalent — 48
ers, lead — 48RSV (A, B) is connected to the corre- Vdc drain is listed per carrier (corresponding to a

s ponding internal f i l ter i nput t e rminal on t h e fully equipped carrier) since this value remains es-
rectifier designated as terminal 1 on TB1. The associ- sentially constant.
ated ground lead GRD RSV (A, B) is connected to the
corresponding cabinet ground block.

4.78 The load center must be equipped with the Note: The number of 100 ampere-hour bat-

ITE QP1-B020 t hermal-magnetic c i r cuit tery strings can be determined from the idle
breaker for each rectifier in the 105E plant. and busy-hour battery drains calculated by fol-

lowing standard power engineering procedures.
4.79 The steady state input current values for vari- The number of 11- to 15-ampere rectifiers pro-

ous ECSA units (120 Vac 60 Hz) are: vided as part of the 105E power plant should be
such that they can carry the full system load

• One 105E power plant rectifier = 8A (Fig. 17 and also be able to replenish the batteries in the
shows four rectifiers connected) desired time interval.
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• One J87455A battery charger and disconnect 
circuit (installed in cabinet with UPS power 
supply) 

• One KS-21906, L3, battery pack (installed in 
cabinet with UPS power supply) 

• One J53135JA-l, 12 ac power distribution 
and fan assembly. 

4.7S The UPS nominal holdover provides power 
only for the ECSA cabinets. The service does 

not provide power for any auxiliary devices. 

4.76 The UPS extended holdover arrangement 
increases the holdover period to approxi­

mately 8 hours. The extended holdover service uses 
a separately housed battery-plant and charging unit 
such as a 105E power plant. The UPS extended hold­
over equipment is listed as follows and is illustrated 
in Fig. 17: 

• One customer-provided load center (or panel 
board ITE EQ6 typical, or approved equiva­
lent) equipped with circuit breakers 

• One 105E power plant or approved equiva­
lent, equipped with rectifiers 

• One J87460D rectifier/converter power sup­
ply 

• One J53135JA-l, 12 ac power distribution 
and fan assembly. 

4.77 The -48 volts is to be supplied to the ECSA 
cabinet(s) by the reserve power plant dis­

charge circuit through a filter in the power supply. 
The filter output terminals are already connected to 
the proper power distribution terminals and require 
no modification. With J87460D reserve power rectifi­
ers, lead -48RSV (A, B) is connected to the corre­
sponding internal filter input terminal on the 
rectifier designated as terminal 1 on TBl. The associ­
ated ground lead GRD RSV (A, B) is connected to the 
corresponding cabinet ground block. 

4.78 The load center must be equipped with the 
ITE QP1-B020 thermal-magnetic circuit 

breaker for each rectifier in the 105E plant. 

4.79 The steady state input current values for vari­
ous ECSA units (120 Vac 60 Hz) are: 

• One 105E power plant rectifier = SA (Fig. 17 
shows four rectifiers connected) 

Page 26 

• One (fully loaded) system cabinet 00 = SA 

• One (fully loaded) system cabinet 01 = 5A. 

4.80 The various 105E power plant options re­
quired to be implemented are: 

• Wired for negative battery 

• Without CEMF cell 

• With alarm circuit 

• With battery on PG lead to provide combined 
fuse and low-voltage alarm on a single lead 

• With rectifier PG lead multipled to originat­
ing discharge circuit F Al alarm lead 

• Without separation of discharge fuse alarms 
and control fuse alarms 

• For normal continuous loads 

• Discharge ground insulated from framework 

• With the rectifier wired for negative output 
(120 Vac 60 Hz); ie, "+" terminal tied to bat­
tery discharge ground. 

4.81 The -48 Vdc drains (in amperes) used for cal-
culating reserve power elements are shown in 

Table E. Unit drain for voltages is expressed in terms 
of the -48V direct current from the battery plant 
required to generate them. Only one equivalent -48 
Vdc drain is listed per carrier (corresponding to a 
fully equipped carrier) since this value remains es­
sentially constant. 

Note: The number of 100 ampere-hour bat­
tery strings can be determined from the idle 
and busy-hour battery drains calculated by fol­
lowing standard power engineering procedures . 
The number of 11- to 15-ampere rectifiers pro­
vided as part of the 105E power plant should be 
such that they can carry the full system load 
and also be able to replenish the batteries in the 
desired time interval. 

• 
• 
• 

• 

• 
• 
• 
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Fig. 16-Uninterruptible Power Service-Extended Holdover 
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CABLING 4.B3 The A25-D type cables should be specified for
connections from the cabinet to the cross-

4.B2 Circuits in the ECSA cabinets are connected connect field. Connectors for the cables and carriers
to the loads, console(s), etc, via connector ca- are designated by module number, carrier number,

bles using KS-type plugs (Fig. 18). The cables are cable function, and cable number as follows:
then cut down on the cross-connect field. They may
be ordered via the Mechanized Ordering Form
(E-8190). Some special cables (shielded types) are

0 0- 3used for high-frequency data channels and carrier-
to-carrier cabling.

MODULE NUMBER ~
Do not remove spare coaxial termi- CARRIER NUMBER
nals in the KS-19820 connectors. CABLE FUNCTION

CABLE NUMBER OF EACH CARRIER

DATA CHANNEL
25 PAIRECSA REPEATERSTERIIIINALCABLES IIIOUNT ING(ADJUNCT) PROVIDED FIELD HOUSE CABLE% PIC CORD CRT

UNIT CONSOLE

DATA CHANNEL
REPEATERS

MOUNTING
HOUSE CABLE% PIC PRINTERUNIT

PROVIDED BY LOADTELCO OR CUSTOIIIER CONTROL
EOUIPIIENT

HOUSE+
CABLE POMER

IIIE TER
INTERFACE

ALARM HOUSE%
LEADS CABLE RUN AND

CONNECT AS
REOUIRED

% PROVIDED BY TELCO

Fig. 1B — Cabling From the ECSA to Peripheral Equipment via Cross-Connect Field
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• 
• 
• 

• 

• 
• 
• 

CABLING 

4.82 Circuits in the ECSA cabinets are connected 
to the loads, console(s), etc, via connector ca­

bles using KS-type plugs (Fig. 18). The cables are 
then cut down on the cross-connect field. They may 
be ordered via the Mechanized Ordering Form 
(E-8190). Some special cables (shielded types) are 
used for high-frequency data channels and carrier­
to-carrier cabling. 

ft Do not remove spare coaxial termi­
nals in the KS-19820 connectors. 

..------, 25 PAIR 
ECSA CABLES 
(ADJUNCT) PROVIDED ---

---

---

---

---
* PROVIDED BY TELCO 

TERIUNAL 
FIELD 

DATA CHANNEL 
REPEATERS 

HOUSE CABLE* 

DATA CHANNEL 
REPEATERS 

HOUSE CABLE* 

ALARPI 
LEADS 
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4.83 The A25-D type cables should be specified for 
connections from the cabinet to the cross­

connect field. Connectors for the cables and carriers 
are designated by module number, carrier number, 
cable function, and cable number as follows: 

0 0-3 

MODULE NUMBER __ y_ J T 
CARRIER NUMBER -

CABLE FUNCTION 

CABLE NUMBER OF EACH CARRIER---

~ ) ( 

l'IOUNTING 
CORD I co~:~LE I 

~ ( 
l'IOUNTING 

CORD I PRINTER I 
PROVIDED BY LOAD TELCO OR CUSTOl'IER CONTROL 

EQUIPPIENT 

HOUSE* 
CABLE POWER 

l'IETER 
INTERFACE 

HOUSE* 
CABLE RUN AND 

CONNECT AS 
REQUIRED 

Fig. 18-Cabling From the ECSA to Peripheral Equipment via Cross-Connect Field 
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An example designation may be 01EB03 which indi- 4.85 Co lored 183-type backboards are used on the
cates module 0, carrier 1, energy carrier, and the cross-connect field to identify the type circuits
third cable from the carrier. to be terminated at the various positions. The recom-

mended 66-type connecting blocks are identified with
the system cables which terminate on the blocks.

(a) Carrier number: Assigned sequentially for Backboard color and type of circuits terminated are
each carrier in the system (Fig. 6 and 7). The as follows:

ECSA may contain the following carriers:
BACKBOARD CIRCUITS OR EQUIPMENT

(1) Control/energy carrier (J53135AA) — One
required for each system. COLOR TERMINATED

(2) Energy carrier (J53135AB) — Maximum of Blue (183B1) Ener gy l oad or meter circuits
one allowed per each cabinet.

Yellow (183B5) ECS A load circuits

(b) Cable Function: Circuit designations on the
associated backplanes associated with the

cables and connectors are as follows: 4.86 White 196A backboards, having stand-off type
distribution rings, are used to separate the

(1) AP — Alarm panel field into upper and lower sections and are intended
for use when wiring and cross-connecting the various

(2) BA, BB, BC, BHS, BRM, BX — Control/ connecting blocks.
energy carrier

(3) EB, GA, MC — Energy carrier
B. Cross-Connect Field Enclosures

(c) Cable plan to the cross-connect field is
shown in Fig. 19: 4.87 The cross-connect field enclosure assembly

(Fig. 21) may be required to satisfy FCC regis-
(1) AP7 on alarm panel tration requirements. It is available in two sizes as

follows:
(2) BB02 through BB07 on control/energy car-

rier (a) 432 mm (17 inches) wide, 686 mm (27 inches)
high, and 229 mm (9 inches) deep. The 686-mm

(3) BX01 on control/energy carrier (27-inch) high assembly is used to cover one stan-
dard 432- by 508-mm (17- by 20-inch) backboard

(4) EB01 through EB26 on energy carrier. and one 196A distribution ring. This size can be
expanded horizontally and vertically as required.

CROSS-CONNECTIONS (b) 432 mm (17 inches) wide, 1372 mm (54 inches)
high, and 229 mm (9 inches) deep. The

DANGER: H az a r dous forei gn volts ge 1372-mm (54-inch) high assembly is used to cover
msy exist on leads extendin g to customer two standard 432- by 508-mm (17- by 20-inch)
load control circuitry and power meters backboards and two 196A distribution rings. This
via the cross-connect field. size can be expanded horizontally as required.

A. Cross-Connect Field

4.84 Th r ee typical layouts for an ECSA system
cross-connect field are shown in Fig. 20. The 4.88 The cross-connect field enclosures may be

layout selected will depend on the number of energy multiplied horizontally as needed. The top and
loads associated with the system. side panels will accommodate the additional depth of
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An example designation may be 01EB03 which indi­
cates module 0, carrier 1, energy carrier, and the 
third cable from the carrier. 

(a) Carrier number: Assigned sequentially for 
each carrier in the system (Fig. 6 and 7). The 

ECSA may contain the following carriers: 

(1) Control/energy carrier (J53135AA)-One 
required for each system. 

(2) Energy carrier (J53135AB)-Maximum of 
one allowed per each cabinet. 

(b) Cable Function: Circuit designations on the 
associated backplanes associated with the 

cables and connectors are as follows: 

(1) AP-Alarm panel 

(2) BA, BB, BC, BHS, BRM, BX-Control/ 
energy carrier 

(3) EB, GA, MC-Energy carrier 

(c) Cable plan to the cross-connect field is 
shown in Fig. 19: 

(1) AP7 on alarm panel 

(2) BB02 through BB07 on control/energy car­
rier 

(3) BX0l on control/energy carrier 

(4) EB0l through EB26 on energy carrier. 

CROSS-CONNECTIONS 

DANGER: Hazardous foreign voltage 
may exist on leads extending to customer 
load control circuitry and power meters 
via the cross-connect field. 

A. Cross-Connect Field 

4.84 Three typical layouts for an ECSA system 
cross-connect field are shown in Fig. 20. The 

layout selected will depend on the number of energy 
loads associated with the system. 
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4.85 Colored 183-type backboards are used on the 
cross-connect field to identify the type circuits 

to be terminated at the various positions. The recom­
mended 66-type connecting blocks are identified with 
the system cables which terminate on the blocks. 
Backboard color and type of circuits terminated are 
as follows: 

BACKBOARD 

COLOR 

Blue (183Bl) 

Yellow (183B5) 

CIRCUITS OR EQUIPMENT 

TERMINATED 

Energy load or meter circuits 

ECSA load circuits 

4.86 White 196A backboards, having stand-off type 
distribution rings, are used to separate the 

field into upper and lower sections and are intended 
for use when wiring and cross-connecting the various 
connecting blocks. 

B. Cross-Connect Field Enclosures 

4.87 The cross-connect field enclosure assembly 
(Fig. 21) may be required to satisfy FCC regis­

tration requirements. It is available in two sizes as 
follows: 

(a) 432 mm (17 inches) wide, 686 mm (27 inches) 
high, and 229 mm (9 inches) deep. The 686-mm 

(27-inch) high assembly is used to cover one stan­
dard 432- by 508-mm (17- by 20-inch) backboard 
and one 196A distribution ring. This size can be 
expanded horizontally and vertically as required . 

(b) 432 mm (17 inches) wide, 1372 mm (54 inches) 
high, and 229 mm (9 inches) deep. The 

1372-mm (54-inch) high assembly is used to cover 
two standard 432- by 508-mm (17- by 20-inch) 
backboards and two 196A distribution rings. This 
size can be expanded horizontally as required. 

4.88 The cross-connect field enclosures may be 
multiplied horizontally as needed. The top and 

side panels will accommodate the additional depth of 

• 
• 
• 

• 

• 
• 
• 
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CONTROL ANO
ALARN PANEL ENERGY CARRIERTO

AP7 CROSS-CONNECT E801
FIELD E802

E803
J53135OA

E804
EGOS
E806
E807
EBOB
E809
E810

CONTROL/ENERGY
CARRIER E811

8802 E812
TO8803 E813

J53135AB CROSS-CONNECT
8804 E814 FIELD
8805 E815TOJ53135AA 8806 CROSS-CONNECT E816

FIELD
8807 E817
8808 E818
8809 E819
BX01A E820

E821
E822
E823
E824
E825
EB26

Fig. 19 — Cabling Plan to Cross-Connect Field

the 19-mm (3/4-inch) backboard on which the frame cross-connect field enclosure (ED-1E322-71)
assembly is mounted. If the frame assembly is to be mounted on a wooden backboard requires the
mounted directly on the wall (without the wooden following:
backboard), group 4 assembly method (ED-1E322-71,
-72) of the door panel should be used. This compen- • One GR1 (group), consisting of basic enclo-
sates for the added depth due to the absence of the sure with door, brackets, and hardware
backboard.

4.89 Mount the cross-connect field enclosure as- • Two GR2 (groups), each consisting of one side
sembly with the top approximately even with panel and hardware

the top of the cabinets.
• Two GR3 (groups), each consisting of one

4.90 Th e installation of a 1372-mm (54-inch) high top/bottom panel and hardware.
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ENERGY CARRIER 
EB01 
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Fig. 19-Cabling Plan to Cross-Connect Field 

the 19-mm (3/4-inch) backboard on which the frame 
assembly is mounted. If the frame assembly is 
mounted directly on the wall (without the wooden 
backboard), group 4 assembly method (ED-1E322 -71, 
-72) of the door panel should be used. This compen­
sates for the added depth due to the absence of the 
backboard . 

4.89 Mount the cross-connect field enclosure as­
sembly with the top approximately even with 

the top of the cabinets. 

4.90 The installation of a 1372-mm (54-inch) high 

cross-connect field enclosure (ED-1E322-71) 
to be mounted on a wooden backboard requires the 
following: 

• One GRl (group), consisting of basic enclo­
sure with door, brackets, and hardware 

• Two G R2 (groups), each consisting of one side 
panel and hardware 

• Two GR3 (groups), each consisting of one 
top/bottom panel and hardware . 
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YELLOW YELLOW YELLOW YELLOW YELLOW YELLOM YELLOM YELLOW YELLOW(ECSA) (ECSA) (ECSA) (ECSA) (ECSA) (ECSA) (ECSA) (ECSA) (ECSA)

WHITE WHITE WHITE WHITE WHITE WHITE WHITE WHITE WHITE

BLUE BLUE BLUE BLUE BLUE BLUE
(LOADS) (LOADS) (LOADS) (LOADS) (LOADS) (LOADS)

176 — 400 LOADS 764 LOADS 1006 LOADS

BACKBOARD CIRCUITS OR EQUIPNENT
COLOR TERIIIINATED
YELLOW ADJUNCT PORT CIRCUITS
BLUE CUSTDNER LOAD OR IIIETER CIRCUITS
WHITE CRO SS-CONNECTINB WIRE

Fig. 20 — Typical ECSA Cross-Connect Fields

When more than one enclosure is used (joined), GR2 • Two GR2 (groups), each consisting of one side
side panels are required only at the ends. panel and hardware

4.91 The installation of a 1372-mm (54-inch) high • Two GR3 (groups), each consisting of a top/
cross-connect field enclosure (ED-1E322-71) bottom panel with hardware.to be mounted flush on the wall requires the follow-

ing:
When more than one enclosure is used (joined), GR2

• One GR4 (group), consisting of basic enclo- side panels are required only at the ends.
sure with door, brackets, and hardware

4.93 The installation of a 686-mm (27-inch) high
• Two GR2 (groups), each consisting of one side cross-connect field enclosure (ED-1E322-72)

panel and hardware to be mounted flush on the wall requires the follow-
ing:

• Two GR3 (groups), each consisting of one
top/bottom panel and hardware. • One GR4 (group), consisting of a basic enclo-

sure with door, brackets, and hardware
When more than one enclosure is used (joined), GR2
side panels are required only at the ends.

• Two GR2 (groups), each consisting of one side

4.92 The installation of a 686-mm (27-inch) high panel and hardware
cross-connect field enclosure (ED-1E322-72)

to be mounted on a wooden backboard requires the • Two GR3 (groups), each consisting of one
following. top/bottom panel and hardware.

• GR1 (group), consisting of the basic enclo- When more than one enclosure is used (joined), GR2
sure with door, brackets, and hardware side panels are required only at the ends.
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YELLOW YELLOW YELLOW YELLOW YELLOW YELLOW YELLOW YELLOW YELLOW 
(ECSA) (ECSA) (ECSA) (ECSA) (ECSA) (ECSA) (ECSA) (ECSA) (ECSA) 

WHITE WHITE WHITE WHITE WHITE WHITE WHITE WHITE WHITE 

BLUE BLUE BLUE BLUE BLUE BLUE 
(LOADS) (LOADS) (LOADS) (LOADS) (LOADS) (LOADS) 

176 - 400 LOADS 784 LOADS 1008 LOADS 

BACKBOARD CIRCUITS OR EQUIP"ENT 
COLOR _TE __ R ... "I .... N_AT __ E ___ D ___ _ 

YELLOW ADJUNCT PORT CIRCUITS 
BLUE CUST°"ER LOAD OR "ETER CIRCUITS 
WHITE CROSS-CONNECTING WIRE 

Fig. 20-Typical ECSA Cross-Connect Fields 

When more than one enclosure is used (joined), GR2 
side panels are required only at the ends. 

4.91 The installation of a 1372-mm (54-inch) high 
cross-connect field enclosure (ED-1E322-71) 

to be mounted flush on the wall requires the follow­
ing: 

• One GR4 (group), consisting of basic enclo­
sure with door, brackets, and hardware 

• Two G R2 (groups), each consisting of one side 
panel and hardware 

• Two GR3 (groups), each consisting of one 
top/bottom panel and hardware. 

When more than one enclosure is used (joined), GR2 
side panels are required only at the ends. 

4.92 The installation of a 686-mm (27-inch) high 
cross-connect field enclosure (ED-1E322-72) 

to be mounted on a wooden backboard requires the 
following: 

• GRl (group), consisting of the basic enclo­
sure with door, brackets, and hardware 
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• Two G R2 (groups), each consisting of one side 
panel and hardware 

• Two GR3 (groups), each consisting of a top/ 
bottom panel with hardware. 

When more than one enclosure is used (joined), GR2 
side panels are required only at the ends. 

4.93 The installation of a 686-mm (27-inch) high 
cross-connect field enclosure (ED-1E322-72) 

to be mounted flush on the wall requires the follow­
ing: 

• One GR4 (group), consisting of a basic enclo­
sure with door, brackets, and hardware 

• Two GR2 (groups), each consisting of one side 
panel and hardware 

• Two GR3 (groups), each consisting of one 
top/bottom panel and hardware. 

When more than one enclosure is used (joined), GR2 
side panels are required only at the ends. 

• 
• 
• 

• 

• 
• 
• 
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196A
BACKBOARDS
(NOTE 4)

18385-TYPE
BACKBOARD
(NOTE 4)

196A
BACKBOAROS
(NOTES 1 • 2 AND 4) GGIIII-TYPE CONNECTING BLOCK0 Oops ' 0 0 0

0 0 0 0 0 0 0 0
18381-TYPE 18385-TYPE
BACKBOARD BACKBOARD
(NOTE 4) (NOTE 4)

(NOTE 3)ED-1E322-71 0 0 0 0 0 0 0 0
(432 BR [17 IN.] N WHITE

0 0 0 0 0 0 0 01372 mm [54 IN.] H
229 DR [9 IN.] D) ED-1E322-72

(432 mm [17 IN.] I I (432 mm [ 17 IN.] M
1314 mm [51.75 IN.] H 686 mm [27 IN.] H
191 mm [7.5 IN.] D 229 mm [9 IN.] D)
INSIDE) (432 mm [17 IN.] LI

629 mm [24.75 IN.] H
191 BR [7.5 IN.] D
INSIDE)

CIRCUITS OR
CODE (NOTE 4) BACKBOARD COLOR EQUIPIIENT TERNINATED
A MHITE CROSS-CONNECT
81 BLUE CUSTOIIIER LOAD OR IIIETER CIRCUITS
85 YELLOW ADJUNCT PORT CIRCUITS

NOTES:
1 PLYINOD BACKBOARD IIIOUNTS FOR ALL SIZES (OPTIONAL)
2 BACKBOARD ARRANGEIIIENTS ARE FLEXIBLE REFER TO 518 010 101

TYPICAL LAYOUTS.
3. CABLING IN THROUGH KNOCKOUTS IN SIDE AND BOTTOIII.
4. "A" SIZE = 216 mm X 508 mm (8.5" X 20"). "8" SIZE 432 ran X 508 mm (17" X 20").

Fig. 21 — Cross-Connect Field Enclosure

4.94 The cross-connect field enclosures are de- • 196A backboards.
signed to be located on customer premises and

may house the following apparatus: Backboard ordering information is shown in Table F.

C. Cross-Connect Tables• 183-type backboards

4.95 Computer-generated cross-connect tables are
• 184-type backboards delivered from the factory prior to delivery of

the system. These tables should be completed and
• 187B1 backboards provided for installer use at the time of installation.
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) 

I 

) 
J 

j 
I 
I 

196A 

/ 

BACKBOARDS 
(NOTE 4) 

~ 

/ 
o o owffI'Eo o o 
00000000 

~/ 

183B5-TYPE 
BACKBOARD 
(NOTE 4) 

196A 
BACKBOARDS 
(NOTES 1, 2 AND 4) 

183B1-TYPE 
BACKBOARD 
(NOTE 4) 

i ED-1E322-71 (NOTE 3) 

(432 DID [17 IN.] W 
1372 nm [54 IN.) H 
229 DID [9 IN.) D) 

(432 DID [17 IN.) W 
1314 DID [51.75 IN.] H 
19111111 [7.5 IN.] D 
INSIDE) 

CIRCUITS OR 

66"1-TYPE CONNECTING BLOCK 

183B5-TYPE 
BACKBOARD 
(NOTE 4) 

0 0 OwffI~Eo O 0 

00000000 

E0-1E322-72 
(432 DID (17 IN.) W 
686 mm [27 IN.) H 
229 mm [9 IN.] 0) 

(432 mm [17 IN.] W 
629 mm [24.75 IN.) H 
191 mm [7.5 IN.) 0 
INSIDE) 

CODE (NOTE 4) 
A 

BACKBOARD COLOR 
WHITE 

EQUIP"ENT TER"INATEO 
CROSS-CONNECT 

B1 
B5 

BLUE 
YELLOW 

NOTES: 

CUSTO"ER LOAD OR "ETER CIRCUITS 
ADJUNCT PORT CIRCUITS 

1. PLYWOOD BACKBOARD "OUNTS FOR ALL SIZES (OPTIONAL). 
2. BACKBOARD ARRANGE"ENTS ARE FLEXIBLE. REFER TO 518-010-101 

TYPICAL LAYOUTS. 
3. CABLING IN THROUGH KNOCKOUTS IN SIDE AND BOTTO". 
4. "A" SIZE= 216 mm X 508 DID (8.5" X 20"). "B" SIZE 432 mm X 508 mm (17" X 20") . 

Fig. 21-Cross-Connect Field Enclosure 

• 196A backboards. 4.94 The cross-connect field enclosures are de­
signed to be located on customer premises and 

may house the following apparatus: 

• 183-type backboards 

Backboard ordering information is shown in Table F. 

C. Cross-Connect Tables 

• 184-type backboards 

• 187B1 backboards 

4.9S Computer-generated cross-connect tables are 
delivered from the factory prior to delivery of 

the system. These tables should be completed and 
provided for installer use at the time of installation. 

Page 33 



SECTION 554-106-101

TABLE F

BACKBOARD DESIGNATIONS

SIZE IN MILUMETERS ORDERING
(INCHES) CODE

183A5 Yellow 216 (8.5) X 508 (20) 101986446
183B1 Blue 432 (17) X 508 (20) 101412989

Yellow 432 (17) X 508 (20) 101986453
196A White 432 (17) X 117 (4.6) 102581089
187B1 White 432 (17) X 168 (6.6) 101937944

Worksheets (similar to the cross-connect tables) for When the LC563 is not required, an LC562 may be
apparatus and/or equipment interconnections are installed to provide interfaces for 16 additional en-
located at the end of this section for use when plan- ergy loads.
ning the system initial configuration. Worksheets
should include cross-connections from the alarm 4.97 The energy load cross-connections from an
panel and the control/energy and energy carriers, energy carrier are shown in Fig. 23. Only con-
and interconnections for apparatus associated with nectors EB01 through EB10 are required for a second
each feature. The worksheets should be retained for energy carrier when provided. The second energy car-
office records. rier needs only to be partially equipped in order to

reach maximum system configuration.
D. Energy Load and Power Meter Interface Cross-

Connections 4.98 Th e lead designations for the energy load and
power meter interfaces shown in Fig. 22 and

Note: Tw o electrical slots are required for a 23 contain either three or four numerals. The first
single circuit pack, and each carrier connector and last digits represent the segment and circuit
provides cross-connections for three electrical numbers respectively. The one or two center digits
slots or one and one-half circuits packs. For ex- represent the slot number. Examples are:
ample, connector BB02 (Fig. 22) provides leads
for board in paired-slots 3 and 4, and half of (1) MR043 = Power meter interface associated
board in paired-slots 5 and 6. Connector BB03 with 0 segment, 4th slot, and the 3rd circuit
provides leads for other half of board in slots 5
and 6 as well as board in slots 7 and 8. (2) CID1127 = Energy load interface associated

with 1st segment, 12th slot, and the 7th circuit.
4.9Ci Energy load and power meter interface cross-

connections from the control/energy carrier 4.99 Ta b les G and H are filled-in examples of the
are shown in Fig. 22. The first 16 circuits to the cross- cross-connect worksheets for the power meter
connect field, via the BB02 connector, are shown ex- interfaces and energy loads respectively. Worksheets

tended from power meter interfaces. This indicates should provide the following information for each
that the LC563 circuit pack (one per system for power load or power meter interface equipped:
meter interfaces) is installed in slots 3 and 4 of the
first segment (0 segment) of the control/energy car- • Equipment location (carrier, segment, slot,

etc)rier. The circuit pack ships in this position with each
initial system configuration. However, the LC563 • Circuit numberunit may be installed in any one of slots 3 through 16,
segment 0, slots 1 through 10, segment 1, or any en- • Power meter interface or energy load number
ergy load slot in an energy carrier. The remaining
slots are filled with LC562 circuit packs as required. • Lead designations
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TABLE F 

BACKBOARD DESIGNATIONS 

SIZE IN MIWMETERS ORDERING 
TYPE COLOR (INCHES) CODE 

183A5 Yellow 216 (8.5) X 508 (20) 101986446 

183Bl Blue 432 (17) X 508 (20) 101412989 

183B5 Yellow 432 (17) X 508 (20) 101986453 

196A White 432 (17) X 117 (4.6) 102581089 

187Bl White 432 (17) X 168 (6.6) 101937944 

Worksheets ( similar to the cross-connect tables) for 
apparatus and/or equipment interconnections are 
located at the end of this section for use when plan­
ning the system initial configuration. Worksheets 
should include cross-connections from the alarm 
panel and the control/energy and energy carriers, 
and interconnections for apparatus associated with 
each feature. The worksheets should be retained for 
office records. 

D. Energy Load and Power Meter Interface Cross­
Connections 

Note: Two electrical slots are required for a 
single circuit pack, and each carrier connector 
provides cross-connections for three electrical 
slots or one and one-half circuits packs. For ex­
ample, connector BB02 (Fig. 22) provides leads 
for board in paired-slots 3 and 4, and half of 
board in paired-slots 5 and 6. Connector BB03 
provides leads for other half of board in slots 5 
and 6 as well as board in slots 7 and 8. 

4.96 Energy load and power meter interface cross-
connections from the control/energy carrier 

are shown in Fig. 22. The first 16 circuits to the cross­
connect field, via the BB02 connector, are shown ex­
tended from power meter interfaces. This indicates 
that the LC563 circuit pack (one per system for power 
meter interfaces) is installed in slots 3 and 4 of the 
first segment (0 segment) of the control/energy car­
rier. The circuit pack ships in this position with each 
initial system configuration. However, the LC563 
unit may be installed in any one of slots 3 through 16, 
segment 0, slots 1 through 10, segment 1, or any en­
ergy load slot in an energy carrier. The remaining 
slots are filled with LC562 circuit packs as required. 
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When the LC563 is not required, an LC562 may be 
installed to provide interfaces for 16 additional en­
ergy loads. 

4.97 The energy load cross-connections from an 
energy carrier are shown in Fig. 23. Only con­

nectors EB0l through EBl0 are required for a second 
energy carrier when provided. The second energy car­
rier needs only to be partially equipped in order to 
reach maximum system configuration. 

4.98 The lead designations for the energy load and 
power meter interfaces shown in Fig. 22 and 

23 contain either three or four numerals. The first 
and last digits represent the segment and circuit 
numbers respectively. The one or two center digits 
represent the slot number. Examples are: 

(1) MR043 = Power meter interface associated 
with 0 segment, 4th slot, and the 3rd circuit 

(2) CID1127 = Energy load interface associated 
with 1st segment, 12th slot, and the 7th circuit . 

4.99 Tables G and H are filled-in examples of the 
cross-connect worksheets for the power meter 

interfaces and energy loads respectively. Worksheets 
should provide the following information for each 
load or power meter interface equipped: 

• Equipment location (carrier, segment, slot, 
etc) 

• Circuit number 

• Power meter interface or energy load number 

• Lead designations 

• 
• 
• 

• 

• 
• 
• 
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A25D CONNECTOR CABLES FROII AT YELLOM
CONTROL/ENERGY CARRIER CONNECTORS BACKBOARD

LEAD DESIGNATIONS FOR LC562 CUT LEADS
OR LC563 (NOTE) DOMN ON

LEAD CONN BLK8802 SEG/SLOT 8803 SEG/SLOT 8804 SEG/SLOT 8805 SEG/SLOT COLOR TERNINALS
%030 CIGOBO CIG090 CIG0120 M-BL 1
N030 CID060 CID090 CID0120 BL-M

l%031 CIG061 CIG091 CIG0121 M-0
N031 CID061 CID091 CID0121 0-M

l%032 CIG062 CIG092 CIG0122 M-G
N032 CID062 CID092 CID0122 G-M

l%033 CIG063 CIG093 CIG0123 M-BR
N033 0/3 CID063 0/6 CID093 0/9 CID0123 0/12 BR-M

%034 CIG064 CIG094 CIG0124 M-S

2 3 4 5 6 7 8 9

N034 CID064 CI0094 CID0124 S-M 10
l%035 CIG065 CIG095 CIG0125 R-BL 11
N035 CID065 CID095 CID0125 BL-R 12

l%036 CIG066 CIG096 CIG0126 R-0 13
N036 CID066 CID096 CID0126 0-R 14

%037 CIG067 CIG097 CI80127 R-G 15
N037 CID067 CID097 CID0127 G-R 16

l%040 CIG070 CIG0100 CIG0130 R-BR
N040 CI0070 CID0100 CID0130 BR-R 18

l%041 CIG071 CIG0101 CIG0131 R-6 19
N041 CID071 CID0101 CID0131 6-R 20

%042 CIG072 CIG0102 CIG0132 BK-BL 21
N042 CID072 CID0102 CID0132 BL-BK 22

NR043 CIG073 CIG0103 CIG0133 BK-0 23
N043 CID073 CID0103 CID0133 0-BK 24

%044 0/4 CIG074 0/7 CIG0104 0/10 CIG0134 0/13 BK-G 25
N044 CID074 CID0104 CID0134 6-BK 26

%045 CIG075 CIG0105 CIG0135 BK-BR 27
N045 CID075 CID0105 CID0135 BR-BK 28

%046 CIG076 CIG0106 CIG0136 BK-3 29
N046 CID076 CID0106 CID0136 9-BK 30

NR047 CIG077 CIG0107 CIG0137 Y-BL 31
N047 CID077 CID0107 CID0137 BL-Y 32

CIG050 CIGOBO CIG0110 CIG0140 Y-0
CID050 CIDOBO CID0110 CID0140 0-Y 34
CIG051 CI6081 CIG0111 CIG0141 Y-6 35
CI0051 CI0081 CI00111 CID0141 G-Y 36
CIG052 CIG082 CIG0112 CIG0142 Y-BR 37
CI0052 CID082 CID0112 CID0142 BR-Y 38
CI8053 CIG083 CIG0113 CIG0143 Y-S 39
CID053 CID083 CID0113 CID0143 6-Y 40
CIG054 0/5 CIG084 0/8 CIG0114 0/11 CIG0144 0/14 V-BL 41
CID054 CID084 CID0114 CID0144 BL-V 42
CIG055 CIG085 CIG0115 CIG0145 V-0 43
CI0055 CID085 CID0115 CID0145 0-V 44
CI8056 CIG086 CIG0116 CIG0146 V-G 45
CI0056 CID086 CID0116 CID0146 G-V 46
CI8057 CI6087 CIG0117 CIG0147 V-BR 47
CID057 CID087 CID0117 CID0147 BR-V 48

V-S 4
S-V 50

SEE NOTE AT END OF FIG.

Fig. 22 — Control/Energy Carrier Cross-Connections (Sheet 1 of 2)
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• A25D CONNECTOR CABLES FRO" AT YELLOW 
CONTROL/ENERGY CARRIER CONNECTORS BACKBOARD 

• LEAD DESIGNATIONS FOR LC562 CUT LEADS 
OR LC563 (NOTE) DOWN ON 

BB02 SEO/SLOT BB03 SEG/SLOT 8B04 SEG/SLOT 8B05 SEO/SLOT 
LEAD CONN BLK 
COLOR TER .. INALS 

• 
PIROSO CIG060 CIG090 CIG0120 W-BL 1 
"030 CID060 CID090 CID0120 BL-W 2 

PIR031 CIG061 CIG091 CIG0121 W-0 3 
"031 CID061 CID091 CID0121 0-W 4 

PIR032 CIG062 CIG092 CIG0122 W-G 5 
"032 CID062 CID092 CID0122 G-W 6 

PIR033 CIG063 CIG093 CI00123 W-BR 7 
"033 0/3 CI0063 0/6 C!D093 0/9 C!D0123 0/12 BR-W 8 

PIR034 CIG064 CIG094 CIG0124 W-S 9 
"034 CID064 CID094 C!D0124 s-w 10 

PIR035 CIG065 CIG095 CIG0125 R-8L 11 
"035 C!D065 C!D095 C!D0125 BL-R 12 

PIR036 CIG066 CIG096 CIG0126 R-0 13 
11(136 CID066 CID096 CID0126 0-R 14 

PIR037 CIG067 CIG097 CIG0127 R-G 15 
l'I037 CID067 CID097 CID0127 G-R 16 

PIR040 CIG070 CIG0100 CIG0130 R-BR 17 
l'I040 CID070 CID0100 C!D0130 BR-R 18 

PIR041 CIG071 CIG0101 CIG0131 R-S 19 
"041 C!D071 CID0101 C!D0131 S-R 20 

• IIR042 CIG072 CIG0102 CIG0132 BK-BL 21 
PI042 CID072 CID0102 CID0132 BL-BK 22 

PIR043 CIG073 CIG0103 CIG0133 BK-0 23 
l'I043 C!D073 CID0103 CID0133 0-BK 24 

PIR044 0/4 CIG074 0/7 CIG0104 0/10 CIG0134 0/13 BK-G 25 
II044 C!D074 CID0104 CID0134 G-BK 26 

PIR045 CIG075 CIG0105 CIG0135 BK-BR 27 
PI045 CID075 CID0105 CID0135 BR-BK 28 

PIR046 CIG076 CIG0106 CIG0136 BK-S 29 
PI046 CID076 CID0106 CID0136 S-BK 30 

"R047 CIG077 CIG01D7 CIG0137 Y-BL 31 
PI047 C!D077 CID0107 C!D0137 BL-Y 32 

CIG050 CIG080 CIG0110 CIG0140 Y-0 .:s.:s 
CID050 CID080 C!D0110 CID0140 0-Y 34 
CIG051 CIG081 CIG0111 CIG0141 Y-G 35 
CID051 CID081 C!D0111 CID0141 G-Y 36 

• CI0052 CIG082 CIG0112 CIG0142 Y-BR 37 
CID052 C!D082 C!D0112 C!D0142 BR-Y 38 
CI0053 CIG083 CIG0113 CIG0143 Y-S 39 
CID053 C!D083 C!D0113 CID0143 S-Y 40 
Cl6054 0/5 CI6084 0/8 CIG0114 0/11 CIG0144 0/14 V-BL 41 
CID054 CID084 CID0114 CID0144 BL-V 42 
CIG055 CI6085 CI60115 CIG0145 V-0 43 
CID055 CID085 C!D0115 C!D0145 0-V 44 

• 
CIG056 CIG086 CIG0116 CIG0146 V-G 45 
CID058 CID088 CID0116 C!D0146 G-V 46 
CI0057 Cl8087 CIG0117 CIG0147 V-BR 47 
CID057 CID087 C!D0117 CID0147 BR-V 48 

v-s 49 
S-V 50 

SEE NOTE AT Efll OF FIG . 

• Fig. 22-Control/Energy Carrier Cross-Connections (Sheet 1 of 2) 
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A25D CONNECTOR CABLES FRON AT YELLOW
CONTROL/ENERGY CARRIER CONNECTORS BACKBOARD

LEAD DESIGNATIONS FOR LC562 CUT LEADS
OR LC563 (NOTE) DOMN ON

LEAD CONN BLK
8806 SEG/SLOT 8807 SEG/SLOT 8808 SEG/SLOT 8809 SEG/SLOT COLOR TERMINALS

CI80150 CIG120 CIG150 CIG180 M-BL 1
CID0150 CID120 CID150 CID180 BL-W
CIG0151 CIG121 CIG151 CIG181 M-0 2 3
CI00151 CID121 CID151 CID181 0-M 4
CIG0152 CIG122 CIG152 CIG182 W-G 5
CID0152 CID122 CID152 CID182 G-M
CIG0153 CIG123 CIG153 CIG183 M-BR 6 7

CID0153 0/15 CID123 1/2 CID153 1/5 CI0183 1/8 BR-M
CIG0154 CIG12I CIG154 CIG184 W-S 8 9

CID015I CID124 CID154 CID184 6-W 10
CIG0155 CIG125 CIG155 CIG185 R-BL 11
CID0155 CID125 CID155 CID185 BL-R 12
CIG0156 CIG126 CIG156 CIG186 R-0 13
CID0156 CID126 CID156 CID186 0-R 14
CIG0157 CIG127 CIG157 CIG187 R-G 15
CID0157 CID127 CID157 CID187 G-R 16
CIG0160 CIG130 CIG160 CIG190 R-BR
CID0160 CID130 CID160 CID190 BR-R 18
CIG0161 CIG131 CIG161 CIG191 R-9 19
CID0161 CID131 CID161 CID191 8-R 20
CIG0162 CIG132 CIG162 CIG192 BK-BL 21
CID0162 CID132 CID162 CID192 BL-BK 22
CIG0163 CIG133 CIG163 CIG193 BK-0 23
CID0163 CID133 CID163 CID193 0-BK 24
CIG0164 0/16 CIG134 1/3 CIG164 1/6 CIG194 1/9 BK-G 25
CID0164 CID134 CID164 CID194 G-BK 26
CIG0165 CIG135 CIG165 CIG195 BK-BR 27
CI00165 CID135 CID165 CID195 BR-BK 28
CIG0166 CIG136 CIG166 CIG196 BK-6 29
CID0166 CID136 CID166 CID196 6-BK 30
CIG0167 CIG137 CIG167 CIG197 Y-BL 31
CID0167 CID137 CID167 CID197 BL-Y 32
CIG110 CIG140 CIG170 CIG1100 Y-0
CID110 CID140 CID170 CID1100 0-Y 34
CIG111 CIG141 CIG171 CIG1101 Y-G 35
CID111 CID1I1 CID171 CID1101 G-Y 36
CIG112 CIG142 CIG172 CIG1102 Y-BR 37
CID112 CID142 CID172 CID1102 BR-Y 38
CIG113 CIG143 CIG173 CIG1103 Y-S 39
CID113 CID143 CID173 CID1103 S-Y 40
CIG114 CIG14I 1/4 CIG174 1/7 CIG1104 1/10 V-BL 41
CID114 CI014I CID174 CID1104 BL-V 42
CIG115 CIG145 CIG175 CIG1105 V-0 43
CID115 CID145 CID175 CID1105 0-V 44
CIG116 CIG146 CIG176 CIG1106 V-G 45
CID116 CID146 CID176 CID1106 G-V 46
CIG117 CIG147 CIG177 CIG1107 V-BR 47
CID117 CID147 CID177 CID1107 BR-V 48

V-S 49
S-V 50

NOTE. LEAD DESIGNATIONS SHOMN ARE FOR LC562 EXCEPT NR AND III LEADS IN SLOTS 3 AND 4 SEGI IIENT 0
THESE LEADS ARE FOR LC563 AND tiAY BE SUBSTITUTED FOR CIG AND CID, RESPECTIVELY, WHEN
INSTALLED IN ANY OTHER SLOT SHOWN.

Fig. 22 — Control/Energy Carrier Cross-Connections (Sheet 2 of 2)
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SECTION 554-106-101 
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A250 CONNECTOR CABLES FRO" AT YELLOW 
CONTROL/ENERGY CARRIER CONNECTORS BACKBOARD 

LEAD DESIGNATIONS FDR LC562 CUT LEADS 
OR LC563 (NOTE) DOWN ON 

8B06 SEG/SLOT BB07 SEG/SLOT BB08 SEG/SLOT BB09 SEG/SLOT 
LEAD 
COLOR 

CONN BLK 
TER"INALS 

CIG0150 CIG120 CIG150 CIG180 W-BL 1 
CID0150 CID120 CID150 CID180 BL-W 2 
CIG0151 CIG121 CIG151 CIG181 W-0 3 
CI00151 CID121 CID151 CID181 0-W 4 
CIG0152 CIG122 CIG152 CIG182 W-G 5 
CID0152 CID122 CID152 CID182 G-W 6 
CIG0153 CIG123 CIG153 CIG183 W-BR 7 
CID0153 0/15 CID123 1/2 CI0153 1/5 CI0183 1/8 BR-W 8 
CIG0154 CIG124 CIG154 CIG184 W-S 9 
CID0154 CID124 CID154 CID184 s-w 10 
CIG0155 CIG125 CIG155 CIG185 R-BL 11 
CID0155 CID125 CID155 CID185 BL-R 12 
CIG0156 CIG126 CIG156 CIG186 R-0 13 
CI00156 CID126 CID156 CI0186 0-R 14 
CIG0157 CIG127 CIG157 CIG187 R-G 15 
CID0157 CI0127 CI0157 CI0187 G-R 16 
CIG0160 CIG130 CIG160 CIG190 R-BR 17 
CID0160 CID130 CID160 CID190 BR-R 18 
CIG0161 CIG131 CIG161 CIG191 R-S 19 
CID0161 CI0131 CID161 CID191 S-R 20 
CIG0162 CIG132 CIG162 CIG192 BK-BL 21 
CID0162 CID132 CID162 CID192 BL-BK 22 
CIG0163 CIG133 CIG163 CIG193 BK-0 23 
CID0163 CID133 CID163 CID193 0-BK 24 
CIG0164 0/16 CIG134 1/3 CIG164 1/6 CIG194 1/9 BK-G 25 
CID0164 CID134 CID164 CID194 G-BK 26 
CIG0165 CIG135 CIG165 CIG195 BK-BR 27 
CID0165 CID135 CID165 CID195 BR-BK 28 
CIG0166 CIG136 CIG166 CIG196 BK-S 29 
CID0166 CID136 CID166 CID196 S-BK 30 
CIG0167 CIG137 CIG167 CIG197 Y-BL 31 
CID0167 CID137 CID167 CID197 BL-Y 32 
CIG110 CIG140 CIG170 CIG1100 Y-0 33 
CID110 CID140 CID170 CID1100 0-Y 34 
CIG111 CIG141 CIG171 CIG1101 Y-G 35 
CID111 CI0141 CID171 CI01101 G-Y 36 
CIG112 CIG142 CIG172 CIG1102 Y-BR 37 
CID112 CID142 CID172 CID1102 BR-Y 38 
CIG113 CIG143 CIG173 CIG1103 Y-S 39 
CID113 CID143 CID173 CID1103 S-Y 40 
CIG114 1/1 CIG144 1/4 CIG174 1/7 CIG1104 1/10 V-BL 41 
CID114 CID144 CID174 CID1104 BL-V 42 
CIG115 CIG145 CIG175 CIG1105 V-0 43 
CID115 CID145 CID175 CID1105 0-V 44 
CIG116 CIG146 CIG176 CIG1106 V-G 45 
CID116 CID146 CID176 CID1106 G-V 46 
CIG117 CIG147 CIG177 CIG1107 V-BR 47 
CID117 CID147 CID177 CID1107 BR-V 48 

v-s 49 
S-V 50 

NOTE: LEAD DESIGNATIONS SHOWN ARE FOR LC562 EXCEPT "RAND" LEADS IN SLOTS 3 AND 4, SEG"ENT 0. 
THESE LEADS ARE FOR LC563 AND "AY BE SUBSTITUTED FOR CIG AND CID, RESPECTIVELY, WHEN 
INSTALLED IN ANY OTHER SLOT SHOWN. 

Fig. 22-Control/Energy Carrier Cross-Connections (Sheet 2 of 2) 

• 
• 
• 
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ISS 1, SECTION 554-106-101

A25D CONNECTOR CABLES FROM AT YELLOW
ENERGY CARRIER CONNECTORS BACKBOARD

LEAD DESIGNATIONS FOR LC562 CUT LEADS
OR LC563 (NOTE) DOWN ON

LEAD CONN BLK
EB01 SEG/SLOT EB02 SEG/SLOT EB03 SEG/SLOT EB04 SEG/SLOT COLOR TERMINALS

%010 CIG040 CIG070 CIG0100 W-BL 1
M010 CID040 CID070 CID0100 BL-W

IIIR011 CIG041 CIG071 CIG0101 W-0
M011 CID041 CID071 CID0101 0-W

%012 CIG042 CIG072 CIG0102 W-G
M012 CID042 CID072 CID0102 G-W

l%013 CIG043 CIG073 CIG0103 W-BR

2 3 4 5 6 7

M013 0/1 CID043 0/4 CID073 0/7 CID0103 0/10 BR-W
I%014 CIG044 CIG074 CIG0104 W-9 8 9

M014 CID044 CID074 CID0104 9-W 10
l%015 CIG045 CIG075 CIG0105 R-BL 11
M015 CID045 CID075 CID0105 BL-R 12

MR016 CIG046 CIG076 CIG0106 R-0 13
M016 CID046 CID076 CID0106 0-R 14

%017 CIG047 CIG077 CIG0107 R-G 15
M017 CID047 CID077 CID0107 G-R 16

l%020 CIG050 CIGDBO CIG0110 R-BR
M020 CID050 CIDDBO CID0110 BR-R 18

l%021 CIG051 CIG081 CIG0111 R-9 19
M021 CID051 CID081 CID0111 9-R 20

%022 CIG052 CIG082 CIG0112 BK-BL 21
M022 CIO052 CID082 CID0112 BL-BK 22

IIIR023 CIG053 CIG083 CIG0113 BK-0 23
M023 CID053 CID083 CID0113 0-BK 24

IIIR024 0/2 CIG054 0/5 CIG084 0/8 CIG0114 0/11 BK-G 25
M024 CIO054 CID084 CID0114 G-BK 26

%025 CIG055 CIG085 CIG0115 BK-BR 27
M025 CID055 CIO085 CID0115 BR-BK 28

l%026 CIG056 CIG086 CIG0116 BK-6 29
M026 CID056 CID086 CID0116 6-BK 30

I%027 CIG057 CIG087 CIG0117 Y-BL 31
M027 CID057 CID087 CID0117 BL-Y 32

CIG030 CIG060 CIG090 CIG0120 Y-0
CID060 CID090 CID0120 0-Y 34CID030

CIG031 CIG061 CIG091 CIG0121 Y-G 35
CID061 CID091 CID0121 G-Y 36CID031
CIG062 CIG092 CIG0122 Y-BR 37CIG032
CID062 CID092 CID0122 BR-Y 38CID032
CIG063 CIG093 CIG0123 Y-S 39CIG033
CID063 CID093 CID0123 S-Y 40CID033

0/3 CIG064 0/6 CIG094 0/9 CIG0124 0/12 V-BL 41CIG034
CI0064 CID094 CID0124 BL-V 42CID034
CIG065 CIG095 CIG0125 V-0 43CIG035
CID065 CID095 CID0125 0-V 44CID035
CIG066 CIG096 CIG0126 V-G 45CIG036
CI0066 CID096 CID0126 G-V 46CID036
CIG067 CIG097 CIG0127 V-BR 47CIG037

CID037 CID067 CI0097 CID0127 BR-V 48
V-S 49
S-V 50

SEE NOTE AT END OF FIG.

Fig. 23 — Energy Carrier Cross-Connections (Sheet 1 of 7)
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ISS 1, SECTION 554-106-101 

• A25D CONNECTOR CABLES FROPI AT YELLOW 
ENERGY CARRIER CONNECTORS BACKBOARD 

LEAD DESIGNATIONS FOR LC562 CUT LEADS 

• OR LC563 (NOTE) DOWN ON 

__ EB01 SEG/SLOT __ EB02 SEG/SLOT __ EB03 SEG/SLOT __ EB04 SEG/SLOT 
LEAD CONN BLK 
COLOR TERPIINALS 

PIR010 CIG040 CIG070 CIG0100 W-BL 1 
Pl010 CID040 CID070 CID0100 BL-W 2 

PIR011 CIG041 CIG071 CIG0101 W-0 3 
Pl011 CID041 CID071 CID0101 0-W 4 

PIR012 CIG042 CIG072 CIG0102 W-G 5 
PI012 CID042 CID072 CID0102 G-W 6 

• PIR013 CIG043 CIG073 CIG0103 W-BR 7 
Pl013 0/1 CID043 0/4 CID073 0/7 CID0103 0/10 BR-W 8 

PIR014 CIG044 CIG074 CIG0104 w-s 9 
PI014 CID044 CID074 CID0104 s-w 10 

PIR015 CIG045 CIG075 CIG0105 R-BL 11 
PI015 CID045 CID075 CID0105 BL-R 12 

PIR016 CIG046 CIG076 CIG0106 R-0 13 
Pl016 CID046 CID076 CID0106 0-R 14 

PIR017 CIG047 CIG077 CIG0107 R-G 15 
PI017 CID047 CID077 CID0107 G-R 16 

PIR020 CIG050 CIG080 CIG0110 R-BR 1( 

PI020 CID050 CIDOBO CID0110 BR-R 18 
PIR021 CIG051 CIG081 CIG0111 R-S 19 
PI021 CID051 CID081 CID0111 S-R 20 

PIR022 CIG052 CIG082 CIG0112 BK-BL 21 
PI022 CID052 CID082 CID0112 BL-BK 22 

• PIR023 CIG053 CIG083 CIG0113 BK-0 23 
PI023 CID053 CID083 CID0113 0-BK 24 

PIR024 0/2 CIG054 0/5 CIG084 0/8 CIG0114 0/11 BK-G 25 
PI024 CID054 CID084 CID0114 G-BK 26 

PIR025 CIG055 CIG085 CIG0115 BK-BR 27 
PI025 CID055 CID085 CID0115 BR-BK 28 

PIR026 CIG056 CIG086 CIG0116 BK-S 29 
PI026 CID056 CID086 CID0116 S-BK 30 

PIR027 CIG057 CIG087 CIG0117 Y-BL 31 
PI027 CID057 CID087 CID0117 BL-Y 32 

CIG030 CIG060 CIGOSO CIG0120 Y-0 33 

CID030 CID060 C1D090 CID0120 0-Y 34 
CIG031 CIG061 CIG091 CIG0121 Y-G 35 
CID031 CID061 CID091 CID0121 G-Y 36 
CIG032 CIG062 CIG092 CIG0122 Y-BR 37 
CID032 CID062 CID092 CID0122 BR-Y 38 

• CIG033 CIG063 CIG093 CIG0123 Y-S 39 
CID033 CID063 CID093 CID0123 S-Y 40 
CIG034 0/3 CIG064 0/6 CIG094 0/9 CIG0124 0/12 V-BL 41 
CID034 CID064 C!D094 CID0124 BL-V 42 
CIG035 CIG065 CIG095 CIG0125 V-0 43 
CID035 CID065 CID095 CID0125 0-V 44 
CIG036 CIG066 CIG096 CIG0126 V-G 45 
CID036 CID066 C1D096 CID0126 G-V 46 
CIG037 CIG067 CIG097 CIG0127 V-BR 47 
CID037 CID067 CID097 CID0127 BR-V 48 

• v-s 49 
s-v 50 

SEE NOTE AT END OF FIG . 

• Fig. 23-Energy Carrier Cross-Connections (Sheet 1 of 7) 
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SECTION 554-106-101

A25D CONNECTOR CABLES FRON AT YELLOW
ENERGY CARRIER CONNECTORS BACKBOARD
LEAD DESIGNATIONS FOR LC562 CUT LEADS

OR LC563 (NOTE) DOWN ON
LEADE805 CONN BLKSEG/SLOT EB06 SEG/SLOT EB07 SEG/SLOT EBOB SEG/SLOT COLOR TERIIIINALS

CIG0130 CIG0160 CIG130 CIG160 W-BL 1
CID0130 CID0160 CID130 CID160 BL-W
CIG0131 CIG0161 CIG131 CIG161 W-0 2 3
CID0131 CID0161 CID131 CID161 0-W
CIG0132 CIG0162 CIG132 CIG162 W-G
CID0132 CI00162 CID132 CID162 G-W
CIG0133 CIG0163 CIG133 CIG163 W-BR
CID0133 0/13 CID0163 0/16 CID133 1/3 CI0163 1/6 BR-W
CIG0134 CIG0164 CIG134 CIG164 W-6

4 5 6 7 8 9

CI00134 CID0164 CID134 CID164 S-W 10CIG0135 CIG0165 CIG135 CIG165 R-BL 11CID0135 CID0165 CID135 CID165 BL-R 12CIG0136 CIG0166 CIG136 CIG166 R-0 13
CID0136 CID0166 CI0136 CI0166 0-R 14
CIG0137 CIG0167 CIG137 CIG167 R-G 15
CID0137 CID0167 CID137 CID167 G-R 16
CIG0140 CIG110 CIG140 CIG170 R-BR
CID0140 CID110 CI0140 CID170 BR-R 18CIG0141 CIG111 CIG141 CIG171 R-8 19CI00141 CID111 CID141 CI0171 9-R 20CIG0142 CIG112 CIG142 CIG172 BK-BL 21CID0142 CID112 CID142 CI0172 BL-BK 22CIG0143 CIG113 CIG143 CIG173 BK-0 23CID0143 CID113 CID143 CID173 0-BK 24CIG0144 0/14 CIG114 CIG144 1/4 CIG174 1/7 BK-G 25CI00144 CID114 CID144 CID174 G-BK 26CIG0145 CIG115 CIG145 CIG175 BK-BR 27CID0145 CID115 CID145 CI0175 BR-BK 28CIG0146 CIG116 CIG146 CIG176 BK-9 29CID0146 CID116 CID146 CID176 9-BK 30CIG0147 CIG117 CIG147 CIG177 Y-BL 31CID0147 CID117 CID147 CI0177 BL-Y 32CIG0150 CIG120 CIG150 CIG180 Y-0CID0150 CID120 CID150 CID180 0-Y 34CIG0151 CIG121 CIG151 CIG181 Y-G 35CID0151 CID121 CID151 CI0181 G-Y 36CIG0152 CIG122 CIG152 CIG182 Y-BR 37CID0152 CID122 CID152 CID182 BR-Y 38CIG0153 CIG123 CIG153 CIG183 Y-S 39CID0153 CID123 CID153 CID183 S-Y 40CIG0154 0/15 CIG124 1/2 CIG154 1/5 CIG184 1/8 V-BL 41CI00154 CID124 CI0154 CID184 BL-V 42CIG0155 CIG125 CIG155 CIG185 V-0 43CID0155 CID125 CID155 CID185 0-V 44CIG0156 CIG126 CIG156 CIG186 V-G 45CI00156 CID126 CID156 CID186 G-V 46CIG0157 CIG127 CIG157 CIG187 V-BR 47CID0157 CID127 CID157 CID187 BR-V 48

V-S
S-V 50

SEE NOTE AT END OF FIG.

Fig. 23 — Energy Carrier Cross-Connections (Sheet 2 of 7)
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SECTION 554-106-101 

A25D CONNECTOR CABLES FRO" AT YELLOW • ENERGY CARRIER CONNECTORS BACKBOARD 
LEAD DESIGNATIONS FOR LC562 CUT LEADS 

OR LC563 (NOTE) DOWN ON 

SEG/SLOT __ EB07 SEG/SLOT _ _ EB08 SEG/SLOT 
LEAD CONN BLK _ _ EB05 SEG/SLOT _ _ EB06 
COLOR TER"INALS • CIG0130 CIG0160 CIG130 CIG160 W-BL 1 

CID0130 CID0160 CID130 CID160 BL-W 2 
CIG0131 CIG0161 CIG131 CIG161 W-0 3 
CID0131 CID0161 CID131 CID161 0-W 4 
CIG0132 CIG0162 CIG132 CIG162 W-G 5 
CID0132 CID0162 CID132 CID162 G-W 6 
CIG0133 CIG0163 CIG133 CIG163 W-BR 7 
CID0133 0/13 CID0163 0/16 CID133 1/3 CID163 1/6 BR-W 8 
CIG0134 CIG0164 CIG134 CIG164 w-s 9 
CID0134 CID0164 CID134 CID164 s-w 10 
CIG0135 CIG0165 CIG135 CIG165 R-BL 11 
CID0135 CID0165 CID135 CID165 BL-R 12 
CIG0136 CIG0166 CIG136 CIG166 R-0 13 
CID0136 CID0166 CID136 CID166 0-R 14 
CIG0137 CIG0167 CIG137 CIG167 R-G 15 
CID0137 CID0167 CID137 CID167 G-R 16 
CIG0140 CIG110 CIG140 CIG170 R-BR 17 
CID0140 CID110 CID140 CID170 BR-R 18 
CIG0141 CIG111 CIG141 CIG171 R-S 19 
CID0141 CID111 CID141 CID171 S-R 20 
CIG0142 CIG112 CIG142 CIG172 BK-BL 21 CID0142 CID112 CID142 CID172 BL-BK 22 
CIG0143 CIG113 CIG143 CIG173 BK-0 23 
CID0143 CID113 CID143 CID173 0-BK 24 CIG0144 0/14 CIG114 1/1 CIG144 1/4 CIG174 1/7 BK-G 25 CID0144 CID114 CID144 CID174 G-BK 26 CIG0145 CIG115 CIG145 CIG175 BK-BR 27 
CID0145 CID115 CID145 CID175 BR-BK 28 CIG0146 CIG116 CIG146 CIG176 BK-S 29 CID0146 CID116 CID146 CID176 S-BK 30 CIG0147 CIG117 CIG147 CIG177 Y-BL 31 CID0147 CID117 CID147 CID177 BL-Y 32 CIG0150 CIG120 CIG150 CIG180 Y-0 33 CID0150 CID120 CID150 CID180 0-Y 34 CIG0151 CIG121 CIG151 CIG181 Y-8 35 CID0151 CID121 CID151 CID181 G-Y 36 CIG0152 CIG122 CIG152 CIG182 Y-BR 37 CID0152 CID122 CID152 CID182 BR-Y 38 CIG0153 CIG123 CIG153 CIG183 Y-S 39 CID0153 CID123 CID153 CID183 S-Y 40 CIG0154 0/15 CIG124 1/2 CIG154 1/5 CIG184 1/8 V-BL 41 CID0154 CID124 CID154 CID184 BL-V 42 CIG0155 CIG125 CIG155 CIG185 V-0 43 CID0155 CID125 CID155 CID185 0-V 44 CIG0156 CIG126 CIG156 CIG186 V-G 45 CID0156 CID126 CID156 CID186 G-V 46 CIG0157 CIG127 CIG157 CIG187 V-BR 47 CID0157 CID127 CID157 CID187 BR-V 48 

V-S 49 
s-v 50 

• 

• 

• 
• SEE NOTE AT ENO OF FIG. 

Fig. 23-Energy Carrier Cross-Connections (Sheet 2 of 7) • 
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ISS 1, SECTION 554-106-101

A250 CONNECTOR CABLES FROIII AT YELLOM
ENERGY CARRIER CONNECTORS BACKBOARD

LEAD DESIGNATIONS FOR LC562 CUT LEADS
OR LC563 (NOTE) DOMN ON

LEAD CONN BLKEB09 SEG/SLOT EB10 SEG/SLOT EB11 SEG/SLOT EB12 SEG/SLOT COLOR TERMINALS
CI6180 CIG1120 CIG1150 CIG220 M-BL 1
CID180 CID1120 CID1150 CID220 BL-M
CIG181 CIG1121 CIG1151 CIG221 M-0
CI0191 CID1121 CID1151 CID221 0-M
CIG182 CIG1122 CIG1152 CIG222 M-G

2 3 4 5

CID182 CI01122 CID1152 CID222 G-M
CI6183 CIG1123 CIG1153 CIG223 M-BR 6 7
CID183 1/9 CID1123 1/12 CID1153 1/15 CID223 2/2 BR-M
CI6184 CIG1124 CIG1154 CI6224 M-S 8 9
CI0194 CID1124 CID1154 CID224 6-M 10
CIG185 CIG1125 CIG1155 CIG225 R-BL 11
CIO195 CID1125 CID1155 CI0225 BL-R 12
CIG186 CIG1126 CIG1156 CIG226 R-0 13
CID196 CID1126 CI01156 CID226 0-R 14
CIG187 CIG1127 CIG1157 CIG227 R-G 15
CID187 CID1127 CID1157 CID227 G-R 16
CI61100 CIG1130 CIG1160 CIG230 R-BR
CID1100 CID1130 CID1160 CID230 BR-R 18
DIG 1101 CIG1131 CIG1161 CI6231 R-9 19
DID 1101 CID1131 CI01161 CID231 9-R 20
CIG1102 CIG1132 CIG1162 CIG232 BK-BL 21
CID1102 CID1132 CID1162 CID232 BL-BK 22
CIG1103 CIG1133 CIG1163 CIG233 BK-0 23
CID1103 CID1133 CID1163 CID233 0-BK 24
CI61104 1/10 CIG1134 1/13 CIG1164 1/16 CIG234 2/3 BK-G 25
CI01104 CID1134 CID1164 CID234 G-BK 26
CIG1105 CIG1135 CIG1165 CIG235 BK-BR 27
CID1105 CI01135 CID1165 CID235 BR-BK 28
DIG 1106 CIG1136 CIG1166 CIG236 BK-9 29
CID1106 CID1136 CI01166 CID236 6-BK 30
CIG1107 CIG1137 CIG1167 CIG237 Y-BL 31
CID1107 CID1137 CID1167 CID237 BL-Y 32
CIG1110 CIG1140 CIG210 CIG240 Y-0
CI01110 CI01140 CID210 CID240 0-Y 34
CIG1111 CI61141 CIG211 CIG241 Y-G 35
CI01111 CI01141 CID211 CID241 G-Y 36
CI61112 DIG 1142 CIG212 CIG242 Y-BR 37
CI01112 CID1142 CI0212 CI0242 BR-Y 38
CIG1113 CIG1143 CIG213 CIG243 Y-S 39
CID1113 CI01143 CID213 CID243 S-Y 40
CIG1114 CI61144 1/14 CIG214 2/1 CIG244 2/4 V-BL 41
CI01114 CID1144 CID214 CI0244 BL-V 42
CIG1115 CIG1145 CIG215 CIG245 V-0 43
CID1115 CID1145 CI0215 CID245 0-V 44
CI61116 CI61146 CIG216 CIG246 V-6 45
CI01116 CID1146 CID216 CID246 G-V 46
DIG 1117 CIG1147 CIG217 CIG247 V-BR 47
CID1117 CID1147 CI0217 CID247 BR-V 48

V-S 49
S-V 50

SEE NOTE AT END OF FIG.

Fig. 23 — Energy Carrier Cross-Connections (Sheet 3 of 7)
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ISS 1, SECTION 554-106-101 

• A25D CONNECTOR CABLES FRO" AT YELLOW 
ENERGY CARRIER CONNECTORS BACKBOARD 

• LEAD DESIGNATIONS FOR LC562 CUT LEADS 
OR LC563 (NOTE) DOWN ON 

_ _ E809 SEG/SLOT __ EB10 SEG/SLOT __ EB11 SEG/SLOT __ EB12 SEG/SLOT 
LEAD CONN BLK 
COLOR TERl"IINALS 

CIG190 CIG1120 CIG1150 CIG220 W-BL 1 
CID190 CID1120 CID1150 C!D220 BL-W 2 
CIG191 CIG1121 CIG1151 CIG221 W-0 3 
CID191 CID1121 CID1151 CID221 0-W 4 
CIG192 CIG1122 CIG1152 CIG222 W-G 5 

• CID192 CID1122 CID1152 CID222 G-W 6 
CIG193 CIG1123 CIG1153 CIG223 W-BR 7 
CID193 1/9 CID1123 1/12 C!D1153 1/15 CID223 2/2 BR-W 8 
CIG194 CIG1124 CIG1154 CIG224 w-s 9 
C!D194 C!D1124 C!D1154 CID224 s-w 10 
CIG195 CIG1125 CIG1155 CIG225 R-BL 11 
CID195 C!D1125 C!D1155 C!D225 BL-R 12 
CIG196 CIG1126 CIG1156 CIG226 R-0 13 
CID196 C!D1126 CID1156 CID226 0-R 14 
CIG197 CIG1127 CIG1157 CIG227 R-G 15 
CID197 CID1127 C!D1157 CID227 G-R 16 
CIG11DO CIG1130 CIG1160 CIG230 R-BR 17 
CID1100 CID1130 C!D1160 CID230 BR-R 18 
CIG1101 CIG1131 CIG1161 CIG231 R-S 19 
CID1101 CID1131 C!D1161 CID231 S-R 20 
CIG1102 CIG1132 CIG1162 CIG232 BK-BL 21 

• CID1102 CID1132 C!D1162 CID232 BL-BK 22 
CIG11D3 CIG1133 CIG1163 CIG233 BK-0 23 
CID1103 C!D1133 C!D1163 CID233 0-BK 24 
CIG1104 1/10 CIG1134 1/13 CIG1164 1/16 CIG234 2/3 BK-G 25 
CID1104 C!D1134 CID1164 CID234 G-BK 26 
CIG1105 CIG1135 CIG1165 CIG235 BK-BR 27 
CID1105 CID1135 C!D1165 CID235 BR-BK 28 
CIG1106 CIG1136 CIG1166 CIG236 BK-S 29 
CID1106 CID1136 C!D1166 CID236 S-BK 30 
CIG1107 CIG1137 CIG1167 CIG237 Y-BL 31 
CID1107 CID1137 CID1167 CID237 BL-Y 32 
CIG1110 CIG1140 CIG210 CIG240 Y-0 ;:i;:i 

CID1110 C!D1140 C!D210 C!D240 0-Y 34 
CIG1111 CIG1141 CIG211 CIG241 Y-G 35 
CID1111 C!D1141 C!D211 C!D241 6-Y 36 
CIG1112 CIG1142 CIG212 CIG242 Y-BR 37 

• C!D1112 CID1142 C!D212 C!D242 BR-Y 38 
CIG1113 CIG1143 CIG213 CIG243 Y-S 39 
C!D1113 C!D1143 CID213 CID243 S-Y 40 
CIG1114 1/11 CIG1144 1/14 CIG214 2/1 CIG244 2/4 V-BL 41 
CID1114 C!D1144 CID214 CID244 BL-V 42 
CIG1115 CIG1145 CIG215 CIG245 V-0 43 
CID1115 C!D1145 C!D215 CID245 0-V 44 
CIG1116 CIG1146 CIG216 CIG246 V-8 45 
C!D1116 C!D1146 CID216 CID246 G-V 46 
CIG1117 CIG1147 CIG217 CIG247 V-BR 47 

• C!D1117 C!D1147 CI0217 CID247 BR-V 48 
v-s 49 
s-v 50 

SEE NOTE AT END OF FIG . 

• Fig. 23-Energy Carrier Cross-Connections (Sheet 3 of 7) 
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SECTION 554-106-101

A25D CONNECTOR CABLES FRON AT YELLOW
ENERGY CARRIER CONNECTORS BACKBOARD
LEAD DESIGNATIONS FOR LC562 CUT LEADS

OR LC563 (NOTE) DOWN ON
LEAD CONN BLKEB13 SEG/SLOT E814 SEG/SLOT EB15 SEG/SLOT E816 SEG/SLOT COLOR TERNINALS

CIG250 CIG280 CIG2110 CIG2140 W-BL 1
CID250 CID280 CID2110 CID2140 BL-W
CIG251 CIG281 CIG2111 CIG2141 W-0
CID251 CID281 CID2111 CID2141 0-W
CIG252 CIG282 CIG2112 CIG2142 W-G

2 3 4 5

CID252 CID282 CID2112 CID2142 G-W
CIG253 CIG283 CIG2113 CIG2143 W-BR
CID253 2/5 CID283 2/8 CID2113 2/11 CID2143 2/14 BR-W
CIG254 CIG284 CIG2114 CIG2144 W-S

6 7 8 9

CID254 CI0284 CID2114 CID2144 S-W 10
CIG255 CIG285 CIG2115 CIG2145 R-BL 11
CID255 CID285 CID2115 CID2145 BL-R 12
CIG256 CIG286 CIG2116 CIG2146 R-0 13
CID256 CID286 CID2116 CID2146 0-R 14
CIG257 CIG287 CIG2117 CIG2147 R-G 15
CID257 CID287 CID2117 CID2147 6-R 16
CIG260 CIG290 CIG2120 CIG2150 R-BR
CID260 CID290 CID2120 CID2150 BR-R 18
CIG261 CIG291 CIG2121 CIG2151 R-6 19
CID261 CID291 CID2121 CID2151 6-R 20
CIG262 CIG292 CIG2122 CIG2152 BK-BL 21
CID262 CID292 CID2122 CID2152 BL-BK 22
CIG263 CIG293 CIG2123 CIG2153 BK-0 23
CID263 CID293 CID2123 CID2153 0-BK 24
CIG264 2/6 CIG294 2/9 CIG2124 2/12 CIG2154 2/15 BK-G 25
CID264 CID294 CID2124 CID2154 G-BK 26
CIG265 CIG295 CIG2125 CIG2155 BK-BR 27
CID265 CID295 CID2125 CI02155 BR-BK 28
CIG266 CIG296 CIG2126 CIG2156 BK-6 ' 29
CID266 CID296 CID2126 CID2156 6-BK 30
CI8267 CIG297 CIG2127 CIG2157 Y-BL 31
CID267 CID297 CID2127 CID2157 BL-Y 32
CIG270 CIG2100 CIG2130 CIG2160 Y-0
CID270 CID2100 CID2130 CID2160 0-Y 34
CIG271 CIG2101 CIG2131 CIG2161 Y-G 35
CID271 CI02101 CI02131 CI02161 G-Y 36
CIG272 CIG2102 CIG2132 CIG2162 Y-BR 37
CID272 CID2102 CID2132 CID2162 BR-Y 38
CIG273 CIG2103 CIG2133 CIG2163 Y-S 39
CID273 CID2103 CID2133 CID2163 S-Y 40
CIG274 2/7 CIG2104 2/10 CIG2134 2/13 CIG2164 2/16 V-BL 41
CID274 CI02104 CID2134 CID2164 BL-V 42
CIG275 CIG2105 CIG2135 CIG2165 V-0 43
CID275 CID2105 CID2135 CID2165 0-V 44
CIG276 CIG2106 CIG2136 CIG2166 V-G 45
CID276 CID2106 CID2136 CI02166 G-V 46
CIG277 CIG2107 CIG2137 CIG2167 V-BR 47
CID277 CID2107 CID2137 CI02167 BR-V 48

V-S 4
S-V 50

SEE NOTE AT END OF FIG.

Fig. 23 — Energy Carrier Cross-Connections (Sheet 4 of 7)
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SECTION 554-106-101 

• A25D CONNECTOR CABLES FRO" AT YELLOW 
ENERGY CARRIER CONNECTORS BACKBOARD 

LEAD DESIGNATIONS FOR LC562 CUT LEADS 
OR LC563 (NOTE) DOWN ON • SEG/SLOT __ EB14 SEG/SLOT __ EB15 SEG/SLOT __ EB16 SEG/SLOT 

LEAD CONN BLK __ EB13 
COLOR TER"INALS 

CIG250 CIG280 CIG2110 CIG2140 W-BL 1 
CID250 CID280 CID2110 C!D2140 BL-W 2 
CIG251 CIG281 CIG2111 CIG2141 W-0 3 
CID251 C!D281 CID2111 CID2141 0-W 4 
CIG252 CIG282 CIG2112 CIG2142 W-G 5 
CID252 CID282 CID2112 CID2142 G-W 6 
CIG253 CIG283 CIG2113 CIG2143 W-BR 7 
CID253 2/5 C!D283 2/8 CID2113 2/11 CID2143 2/ 14 BR-W 8 • CIG254 CIG284 CIG2114 CIG2144 w-s 9 
CID254 CID284 CID2114 CID2144 S-W 10 
CIG255 CIG285 CIG2115 CIG2145 R-BL 11 
CID255 C!D285 CID2115 CID2145 BL-R 12 
CIG256 CIG286 CIG2116 CIG2146 R-0 13 
CID256 CID286 CID2116 CID2146 0-R 14 
CIG257 CIG287 CIG2117 CIG2147 R-G 15 
CID257 C!D287 CID2117 CID2147 G-R 16 
CIG260 CIG290 CIG2120 CIG2150 R-BR ,, 
C!D260 C!D290 C!D2120 CID2150 BR-R 18 
CIG261 CIG291 CIG2121 CIG2151 R-S 19 
CID261 CID291 CID2121 C!D2151 S-R 20 
CIG262 CIG292 CIG2122 CIG2152 BK-BL 21 
CID262 CID292 CID2122 CID2152 BL-BK 22 
CIG263 CIG293 CIG2123 CIG2153 BK-0 23 
CID263 CID293 CID2123 CID2153 0-BK 24 • CIG264 2/6 CIG294 2/9 CIG2124 2/12 CIG2154 2/ 15 BK-G 25 
CID264 CID294 C!D2124 CID2154 G-BK 26 
CIG265 CIG295 CIG2125 CIG2155 BK-BR 27 
CID265 CID295 C!D2125 CID2155 BR-BK 28 
CIG266 CIG296 CIG2126 CIG2156 BK-S • 29 
CID266 CID296 C!D2126 CID2156 S-BK 30 
CIG267 CIG297 CIG2127 CIG2157 Y-BL 31 
C!D267 C!D297 C!D2127 C!D2157 BL-Y 32 
CIG270 CIG2100 CIG2130 CIG2160 Y-0 .,., 
CID270 CID2100 CID2130 C!D2160 0-Y 34 
CIG271 CIG2101 CIG2131 CIG2161 Y-G 35 
CID271 C!D2101 CID2131 CID2161 G-Y 36 
CIG272 CIG2102 CIG2132 CIG2162 Y-BR 37 
CID272 CID2102 C!D2132 C!D2162 BR-Y 38 
CIG273 CIG21D3 CIG2133 CIG2163 Y-S 39 
C!D273 C!D2103 C!D2133 CID2163 S-Y 40 • CIG274 2/7 CIG2104 2/10 CIG2134 2/13 CIG2164 2/16 V-BL 41 
CID274 C!D2104 CID2134 C!D2164 BL-V 42 
CIG275 CIG2105 CIG2135 CIG2165 V-0 43 
CID275 CID2105 C!D2135 CID2165 0-V 44 
CIG276 CIG2106 CIG2136 CIG2166 V-G 45 
C!D276 CID2106 CID2136 CID2166 G-V 46 
CIG277 CIG2107 CIG2137 CIG2167 V-BR 47 
CID277 C!D2107 C!D2137 CID2167 BR-V 48 

v-s 49 
S-V 50 • SEE NOTE AT END OF FIG. 

Fig. 23-Energy Carrier Cross-Connections (Sheet 4 of 7) • 
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ISS I, SECTION 554-106-101

A25D CONNECTOR CABLES FROIII AT YELLOW
ENERGY CARRIER CONNECTORS BACKBOARD

LEAD DESIGNATIONS FOR LC562 CUT LEADS
OR LC563 (NOTE) DOWN ON

LEAD CONN BLKEB17 SEG/SLOT E818 SEG/SLOT EB19 SEG/SLOT EB20 SEG/SLOT COLOR TERIIIINALS
CIG310 CIG340 CIG370 CIG3100 W-BL
CID310 CID340 CID370 CID3100 BL-W
CIG311 CIG341 CIG371 CIG3101 W-0
CID311 CI0341 CID371 CID3101 0-W
CIG312 CIG342 CIG372 CIG3102 W-G
CI0312 CID342 CID372 CID3102 G-W
CIG313 CIG343 CIG373 CIG3103 W-BR

2 3 4 5 6 7

CI0313 3/1 CID343 3/4 CID373 3/7 CID3103 3/10 BR-W
CIG314 CIG344 CIG374 CIG3104 W-9 8 9
CI0314 CID344 CI0374 CID3104 9-W 10
CIG315 CIG345 CIG375 CIG3105 R-BL 11
CID315 CID345 CI0375 CI03105 BL-R 12
CIG316 CIG346 CIG376 CIG3106 R-0 13
CID316 CID346 CID376 CID3106 0-R 14
CIG317 CIG347 CIG377 CIG3107 R-G 15
CI0317 CID347 CID377 CID3107 G-R 16
CIG320 CIG350 CIG380 CIG3110 R-BR
CID320 CID350 CID380 CID3110 BR-R 18
CIG321 CIG351 CIG381 CIG3111 R-6 19
CID321 CID351 CID381 CI03111 S-R 20
CIG322 CIG352 CIG382 CIG3112 BK-BL 21
CID322 CID352 CID382 CI03112 BL-BK 22
CIG323 CIG353 CIG383 CIG3113 BK-0 23
CID323 CI0353 CID383 CI03113 0-BK 24
CIG324 3/2 CIG354 3/5 CIG384 3/8 CIG3114 3/11 BK-G 25
CI0324 CID354 CID384 CI03114 G-BK 26
CIG325 CIG355 CIG385 CIG3115 BK-BR 27
CID325 CID355 CID385 CID3115 BR-BK 28
CIG326 CIG356 CIG386 CIG3116 BK-6 29
CID326 CID356 CID386 CID3116 9-BK 30
CIG327 CIG357 CIG387 CIG3117 Y-BL 31
CID327 CI0357 CI0387 CID3117 BL-Y 32
CIG330 CIG360 CIG390 CIG3120 Y-0
CID330 CID360 CID390 CID3120 0-Y 34
CIG331 CIG361 CIG391 CIG3121 Y-G 35
CID331 CID361 CID391 CID3121 G-Y 36
CIG332 CIG362 CIG392 CIG3122 Y-BR 37
CI0332 CI0362 CID392 CID3122 BR-Y 38
CIG333 CIG363 CIG393 CIG3123 Y-S 39
CID333 CID363 CID393 CI03123 S-Y 40
CIG334 3/3 CIG364 3/6 CIG394 3/9 CIG3124 3/12 V-BL 41
CID334 CID364 CID394 CID3124 BL-V 42
CIG335 CIG365 CIG395 CIG3125 V-0 43
CID335 CID365 CID395 CID3125 0-V 44
CIG336 CIG366 CIG396 CIG3126 V-G 45
CID336 CID366 CID396 CID3126 G-V 46
CIG337 CIG367 CIG397 CIG3127 V-BR 47
CID337 CID367 CID397 CID3127 BR-V 48

V-S 49
9-V 50

SEE NOTE AT END OF FIG.

Fig. 23 — Energy Carrier Cross-Connections (Sheet 5 of 7)
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ISS 1, SECTION S54-106-101 

• A25D CONNECTOR CABLES FROl'l AT YELLOW 
ENERGY CARRIER CONNECTORS BACKBOARD 

LEAD DESIGNATIONS FOR LC562 CUT LEADS • OR LC563 (NOTE) DOWN ON 

__ EB17 SEG/SLOT __ EB18 SEG/SLOT __ EB19 SEG/SLOT __ EB20 SEG/SLOT 
LEAD CONN BLK 
COLOR TERl'lINALS 

CIG310 CIG340 CIG370 CIG3100 W-BL 1 
CID310 CID340 CID370 CID3100 BL-W 2 
CIG311 CIG341 CIG371 CIG3101 W-0 3 
CID311 CID341 CID371 CID3101 0-W 4 
CIG312 CIG342 CIG372 CIG3102 W-G 5 
CID312 CID342 CID372 CID3102 G-W 6 • CIG313 CIG343 CIG373 CIG3103 W-BR 7 
CID313 3/1 CID343 3/4 CID373 3/7 CID3103 3/ 10 BR-W 8 
CIG314 CIG344 CIG374 CIG3104 w-s 9 
CID314 CID344 CID374 CID3104 s-w 10 
CIG315 CIG345 CIG375 CIG3105 R-BL 11 
CID315 CID345 CID375 CID3105 BL-R 12 
CIG316 CIG346 CIG376 CIG3106 R-0 13 
CID316 CID346 CID376 CID3106 0-R 14 
CIG317 CIG347 CIG377 CIG3107 R-G 15 
CID317 CID347 CID377 CID3107 G-R 16 
CIG320 CIG350 CIG380 CIG3110 R-BR 17 
CID320 CID350 CID380 CID3110 BR-R 18 
CIG321 CIG351 CIG381 CIG3111 R-S 19 
CID321 CID351 CID381 CID3111 S-R 20 
CIG322 CIG352 CIG382 CIG3112 BK-BL 21 

• CID322 CID352 CID382 CID3112 BL-BK 22 
CIG323 CIG353 CIG383 CIG3113 BK-0 23 
CID323 CID353 CID383 CID3113 0-BK 24 
CIG324 3/2 CIG354 3/5 CIG384 3/8 CIG3114 3/ 11 BK-G 25 
CID324 CID354 CID384 CID3114 G-BK 26 
CIG325 CIG355 CIG385 CIG3115 BK-BR 27 
CID325 CID355 CID385 CID3115 BR-BK 28 
CIG326 CIG356 CIG386 CIG3116 BK-S 29 
CID326 CID356 CID386 CID3116 S-BK 30 
CIG327 CIG357 CIG387 CIG3117 Y-BL 31 
CID327 CID357 C!D387 C!D3117 BL-Y 32 
CIG330 CIG360 CIG390 CIG3120 Y-0 ;:j;:j 

CID330 CID360 CID390 CID3120 0-Y 34 
CIG331 CIG361 CIG391 CIG3121 Y-G 35 
CID331 CID361 CID391 CID3121 G-Y 36 
CIG332 CIG362 CIG392 CIG3122 Y-BR 37 

• CID332 CID362 CID392 CID3122 BR-Y 38 
CIG333 CIG363 CIG393 CIG3123 Y-S 39 
CID333 CID363 CID393 CID3123 S-Y 40 
CIG334 3/3 CIG364 3/6 CIG394 3/9 CIG3124 3/12 V-BL 41 
CID334 CID364 CID394 CID3124 BL-V 42 
CIG335 CIG365 CIG395 CIG3125 V-0 43 
CID335 CID365 CID395 CID3125 0-V 44 
CIG336 CIG366 CIG396 CIG3126 V-G 45 
CID336 CI0366 CID396 CID3126 G-V 46 
CIG337 CIG367 CIG397 CIG3127 V-BR 47 

• CID337 CID367 CID397 CID3127 BR-V 48 
v-s 49 
s-v 50 

SEE NOTE AT END OF FIG . 

• Fig. 23-Energy Carrier Cross-Connections (Sheet S of 7) 
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SECTION 554-106-101

A25D CONNECTOR CABLES FROIII AT YELLOM
ENERGY CARRIER CONNECTORS BACKBOARD
LEAD DESIGNATIONS FOR .LC562 CUT LEADS

OR LC563 (NOTE) DOWN ON
LEAD CONN BLKE821 SEG/SLOT E822 SEG/SLOT E823 SEG/SLOT E824 SEG/SLOT COLOR TERIIIINALS

CIG3130 CIG3160 CIG430 CIG460 M-BL 1
CI03130 CID3160 CID430 CID460 BL-W
CIG3131 CIG3161 CIG431 CIG461 M-0
CID3131 CID3161 CID431 CID461 0-W
CI63132 CIG3162 CIG432 CIG462 W-G
CID3132 CID3162 CID432 CID462 G-W
CIG3133 CIG3163 CIG433 CIG463 M-BR

2 3 4 5 6 7

CID3133 3/13 CID3163 3/16 CID433 4/3 CI0463 4/6 BR-M
CIG3134 CIG3164 CIG434 CIG464 W-9 8 9
CID3134 CID3164 CI0434 CID464 6-W 10
CIG3135 CIG3165 CIG435 CIG465 R-BL 11
CID3135 CID3165 CID435 CID465 BL-R 12
CIG3136 CIG3166 CIG436 CIG466 R-0 13
CI03136 CID3166 CID436 CID466 0-R 14
CIG3137 CIG3167 CIG437 CIG467 R-G 15
CID3137 CID3167 CID437 CID467 G-R 16
CIG3140 CIG410 CIG440 CIG470 R-BR
CI03140 CID410 CID440 CI0470 BR-R 18
CIG3141 CIG411 CIG441 CIG471 R-9 18
CI03141 CID411 CID441 CID471 9-R 20
CIG3142 CIG412 CIG442 CIG472 BK-BL 21
CID3142 CID412 CID442 CI0472 BL-BK 22
CIG3143 CIG413 CIG443 CIG473 BK-0 23
CID3143 CID413 CID443 CID473 0-BK 24
CIG3144 3/14 CIG414 4/1 CIG444 4/4 CIG474 4/7 BK-G 25
CID3144 CID414 CID444 CI0474 G-BK 26
CIG3145 CIG415 CIG445 CIG475 BK-BR 27
CID3145 CID415 CID445 CI0475 BR-BK 28
CIG3146 CIG416 CIG446 CIG476 BK-9 29
CID3146 CID416 CID446 CID476 9-BK 30
CIG3147 CIG417 CIG447 CIG477 Y-BL 31
CID3147 CID417 CID447 CI0477 BL-Y 32
CIG3150 CIG420 CIG450 CIG480 Y-0
CI03150 CID420 CID450 CID480 0-Y 34
CIG3151 CZG421 CIG451 CIG481 Y-G 35
CID3151 CI0421 CID451 CI0481 G-Y 36
CIG3152 CIG422 CIG452 CIG482 Y-BR 37
CID3152 CID422 CID452 CID482 BR-Y 38
CIG3153 CIG423 CIG453 CIG483 Y-S 39
CID3153 CID423 CI0453 CID483 S-Y 40
CIG3154 3/15 CIG424 4/2 CIG454 4/5 CIG484 4/8 V-BL 41
CID3154 CID424 CID454 CID484 BL-V 42
CIG3155 CIG425 CIG455 CIG485 V-0 43
CI03155 CID425 CID455 CID485 0-V 44CI63156 CIG426 CIG456 CIG486 V-G 45
CI03156 CID426 CI0456 CI0486 G-V 46
CIG3157 CIG427 CIG457 CIG487 V-BR 47
CID3157 CID427 CID457 CID487 BR-V 48

V-S 49
S-V 50

SEE NOTE AT END OF FIG.

Fig. 23 — Energy Carrier Cross-Connections (Sheet 6 of 7)

Page 42

SECTION 554-106-101 

• A25D CONNECTOR CABLES FRO" AT YELLOW 
ENERGY CARRIER CONNECTORS BACKBOARD 

LEAD DESIGNATIONS FOR 1C562 CUT LEADS 
OR LC563 (NOTE) DOWN ON 

__ EB23 SEG/SLOT __ EB24 SEG/SLOT 
LEAD CONN BLK __ EB21 SEG/SLOT _ _ EB22 SEG/SLOT COLOR TER"INALS • 

CIG3130 CIG3160 CIG430 CIG460 W-BL 1 
CID3130 CID3160 CID430 CID460 BL-W 2 
CIG3131 CIG3161 CIG431 CIG461 W-0 3 
CID3131 CID3161 CID431 CID461 0-W 4 
CIG3132 CIG3162 CIG432 CIG462 W-G 5 
CI03132 CID3162 CID432 CID462 G-W 6 
CIG3133 CIG3163 CIG433 CIG463 W-BR 7 
CID3133 3/13 CID3163 3/16 CID433 4/3 CID463 4/6 BR-W 8 • CIG3134 CIG3164 CIG434 CIG464 w-s 9 
CID3134 CID3164 CID434 CID464 s-w 10 
CIG3135 CIG3165 CIG435 CIG465 R-BL 11 
CID3135 CID3165 CID435 CID465 BL-R 12 
CIG3136 CIG3166 CIG436 CIG466 R-0 13 
CID3136 CID3166 CID436 CID466 0-R 14 
CIG3137 CIG3167 CIG437 CIG467 R-G 15 
CID3137 CID3167 CID437 CID467 G-R 16 
CIG3140 CIG410 CIG440 CIG470 R-BR 17 
CID3140 CID410 CID440 CID470 BR-R 18 
CIG3141 CIG411 CIG441 CIG471 R-S 19 
CID3141 CID411 CID441 CID471 S-R 20 
CIG3142 CIG412 CIG442 CIG472 BK-BL 21 
CID3142 CID412 CID442 CID472 BL-BK 22 
CIG3143 CIG413 CIG443 CIG473 BK-0 23 
CID3143 CID413 CID443 CID473 0-BK 24 • CIG3144 3/14 CIG414 4/1 CIG444 4/4 CIG474 4/7 BK-G 25 
CID3144 CID414 CID444 CID474 G-BK 26 
CIG3145 CIG415 CIG445 CIG475 BK-BR 27 
CID3145 CID415 CID445 CID475 BR-BK 28 
CIG3146 CIG416 CIG446 CIG476 BK-S 29 
CID3146 CID416 CID446 CID476 S-BK 30 
CIG3147 CIG417 CIG447 CIG477 Y-BL 31 
CID3147 CID417 CID447 CID477 BL-Y 32 
CIG3150 CIG420 CIG450 CIG480 Y-0 .:1.:1 
CID3150 CID420 CID450 CID480 0-Y 34 
CIG3151 CIG421 CIG451 CIG481 Y-G 35 
CID3151 CID421 CID451 CID481 G-Y 36 
CIG3152 CIG422 CIG452 CIG482 Y-BR 37 
CID3152 CID422 CID452 CID482 BR-Y 38 
CIG3153 CIG423 CIG453 CIG483 Y-S 39 
CID3153 CID423 CID453 CID483 S-Y 40 • CIG3154 3/15 CIG424 4/2 CIG454 4/5 CIG484 4/8 V-BL 41 
CID3154 CID424 CID454 CID484 BL-V 42 
CIG3155 CIG425 CIG455 CIG485 V-0 43 
CID3155 CID425 CID455 CID485 0-V 44 
CIG3156 CIG426 CIG456 CIG486 V-G 45 
CID3156 CID426 CID456 CID486 G-V 46 
CIG3157 CIG427 CIG457 CIG487 V-BR 47 
CID3157 CID427 CID457 CID487 BR-V 48 

v-s 49 
S-V 50 • SEE NOTE AT ENO OF FIG. 

Fig. 23-Energy Carrier Cross-Connections (Sheet 6 of 7) • 
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ISS 1, SECTION 554-106-101

A25D CONNECTOR CABLES FROIII AT YELLOW
ENERGY CARRIER CONNECTORS BACKBOARD

LEAD DESIGNATIONS FOR LC562 CUT LEADS
OR LC563 (NOTE) DOWN ON

LEAD CONN BLKE825 SEG/SLOT E826 SEG/SLOT COLOR TERIIIINALS
CIG490 CI64120 N-BL 1
CI0490 CIO4120 BL-W
CIG481 CIG4121 N-0
CID481 CID4121 0-W
CI6482 CIG4122 N-G
CIO492 CI04122 G-W
CIG483 CIG4123 N-BR

2 3 4 5 6 7

CID493 4/9 CID4123 4/12 BR-N
CI8494 CIG4124 N-S 8 9
CID494 CID4124 S-W 10
CI6485 CIG4125 R-BL 11
CID495 CID4125 BL-R 12
CI6496 CI84126 R-0 13
CID486 CI04126 0-R 14
CI8497 CIG4127 R-G 15
CID497 CID4127 8-R 16
CI64100 R-BR
CID4100 BR-R 18
CI64101 R-6 19
CID4101 6-R 20
CI64102 BK-BL 21
CID4102 BL-BK 22
CIG4103 BK-0 23
CIO4103 0-BK 24
CI84104 4/10 BK-G 25
CIO4104 G-BK 26
CI64105 BK-BR 27
CIO4105 BR-BK 28
CIG4106 BK-6 29
CID4106 8-BK 30
CI64107 Y-BL 31
CID4107 BL-Y 32
CI64110 Y-0
CID4110 0-Y 34
CIG4111 Y-G 35
CID4111 6-Y 36
CIG4112 Y-BR 37
CID4112 BR-Y 38
CI64113 Y-S 38
CI04113 S-Y 40
CIG4114 4/11 V-BL 41
CIO4114 BL-V 42
CI84115 V-0 43
CID4115 0-V 44
CIG4116 V-G 45
CIO4116 G-V 46
CIG4117 V-BR 47
CID4117 BR-V 48

V-S 49
S-V 50

NOTE: LEAD DESIGNATIONS SHOWN ARE FOR LC562 EXCEPT FOR % AND N LEADS IN SLOTS 1 AND 2, SEGIIENT 0.
THESE LEADS ARE FOR LC563 AND IIIAY BE SUBSTITUTED FOR CIG ANO CID, RESPECTIVELY, WHEN
INSTALLED IN ANY OTHER SLOT SHOWN.

Fig. 23 — Energy Carrier Cross-Connections (Sheet 7 of 7)
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ISS 1, SECTION 5S4-106-101 

A25D CONNECTOR CABLES FRON AT YELLOW 
ENERGY CARRIER CONNECTORS BACKBOARD 

LEAD DESIGNATIONS FOR LC562 CUT LEADS 
OR LC563 (NOTE) DOWN ON 

__ EB25 SEG/SLOT __ EB26 SEG/SLOT 
LEAD CONN BLK 
COLOR TERNINALS 

CIG490 CIG4120 W-BL 1 
CID490 CID4120 BL-W 2 
CIG491 CIG4121 W-0 3 
CID491 CID4121 0-W 4 
CIG492 CIG4122 W-G 5 
CID492 CID4122 G-W 6 
CIG493 CIG4123 W-BR 7 
CID493 4/9 CID4123 4/12 BR-W 8 
CIG494 CIG4124 w-s 9 
CID494 CID4124 s-w 10 
CIG495 CIG4125 R-BL 11 
CID495 CID4125 BL-R 12 
CIG496 CIG4126 R-0 13 
CID496 CID4126 0-R 14 
CIG497 CIG4127 R-G 15 
CID497 CID4127 G-R 16 
C18410D R-BR 17 
CID4100 BR-R 18 
CIG4101 R-S 19 
CID41D1 S-R 20 
CIG4102 BK-BL 21 
CID4102 BL-BK 22 
CIG4103 BK-0 23 
CID4103 0-BK 24 
CIG4104 4/10 BK-G 25 
CID4104 G-BK 26 
CIG4105 BK-BR 27 
CID4105 BR-BK 28 
CIG4106 BK-S 29 
CID4106 S-BK 30 
CIG4107 Y-BL 31 
CID4107 BL-Y 32 
CIG4110 Y-0 33 
CID4110 0-Y 34 
CIG4111 Y-G 35 
CID4111 G-Y 36 
CIG4112 Y-BR 37 
CID4112 BR-Y 38 
CIG4113 Y-S 39 
CID4113 S-Y 40 
CIG4114 4/11 V-BL 41 
C!D4114 BL-V 42 
CIG4115 V-0 43 
CID4115 0-V 44 
CIG4116 V-G 45 
CID4116 6-V 46 
CIG4117 V-BR 47 
CID4117 BR-V 48 

v-s 49 
s-v 50 

NOTE: LEAD DESIGNATIONS SHOWN ARE FOR LC562 EXCEPT FOR~ AND N LEADS IN SLOTS 1 AND 2, SEGNENT 0. 
THESE LEADS ARE FOR LC563 AND NAY BE SUBSTITUTED FOR CIG AND CID, RESPECTIVELY, WHEN 
INSTALLED IN ANY OTHER SLOT SHOWN . 

Fig. 23-Energy Carrier Cross-Connections (Sheet 7 of 7) 
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SECTION 554-106-101

• Connector designations • Data channel repeater

• Color code of the connector cable • Peripheral interface circuit (J58882 GA)

• Connector block designation and terminal • Remote maintenance, administration and
number in the yellow field traffic system (RMAT-1).

• Terminal number to which the cross- DATA CHANNEL REPEATER
connection is made in the blue field.

5.02 The data channel repeater is a self-contained
4.100 F igure 24 shows energy loads connected unit that provides range extension and/or

through the cross-connect field to the energy lightning protection for the low-speed data channels.
and control/energy carriers. The distance between It is connected in series with the data channel to re-
the ECSA system and the customer load control is peat data pulses and to provide isolation between
dependant on the coil resistance and operating volt- input and output pairs.
age of the customer control relay, the interconnect-
ing wire gauge, and the supply voltage. The distance 5.03 The repeater detects and reconstructs incom-
is unlimited as long as the load control relay operates ing modified biphase (bipolar) data pulses to
properly. eliminate any pulse attenuation or distortion as well

as to increase data channel range.
E. Control Lead Cross-Connections

5.04 Th e repeater circuit is designed to operate in
4.101 The control input/output (I/O) leads are ex- unexposed environments without additional

tended to the cross-connect field via the protection and in exposed environments with stan-
BX01 connector on the control/energy carrier. The dard 3-mil carbon block protection.
control leads are extended over the low-speed data
channels provided by the LC366B circuit packs. The 5.05 Ty p ical applications for the data channel re-
assignment of I/O leads to a particular device is not peater are the ECSA CRT console and system
restricted by software or hardware. printers via the peripheral interface circuit unit.

4.102 The control I/O cross-connections are shown A. H ousing and Mounting
in Fig. 25. Eight data channels, 04 through

11, are provided. An additional low-speed data chan- 5.06 Th e repeater circuitry is housed in a modified
nel (02) is available (control carrier, segment 0, slot key service unit (Fig. 27) with a capacity for
18) when SMDR is not provided and an LC171B cir- two data channel repeater circuits.
cuit pack is installed in slot 18. The data channel is
wired to both the BX01 terminals and the BX07 con- 5.07 Th e unit is designed to be wall-mounted near
nector. Do not connect to both channel connections a 120V 60-Hz outlet. Power cords are available
at the same time. in 610-, 1220-, 1830-, or 3660-mm (2-, 4-, 6-, and 12-

foot) lengths (J58879KC, Lists A, B, C, and D, respec-
F. A larm and Control Lead Cross-Connections tively).

4.103 A l arm and control leads are extended to the B. Range Extension and Lightning Protection
cross-connect field via the AP7 cable connec-

tor. The control and alarm panel cross-connections 5.08 A si n g le-channel repeater w i th r a n ge
are shown in Fig. 26. The alarm leads (AMJ* and extension (Fig. 28) consists of the following
AMN*) can be extended to remote alarm circuitry. equipment:

5. EQUIPMENT ASSOCIATED WITH FEATURES • One J58879KC, List 1 — Assembly, wiring,
and equipment, including a 28D2 power sup-

5.01 A dd i t ional hardware and/or equipment is ply unit
required to implement certain features or op-

tional features available with the ECSA system. The • One J58879KC, List 2 — Rectifier and timing
optional features are described as follows: reference circuit card (AE-49)
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SECTION S54-106-101 

• Connector designations 

• Color code of the connector cable 

• Connector block designation and terminal 
number in the yellow field 

• Terminal number to which the cross­
connection is made in the blue field. 

4. 100 Figure 24 shows energy loads connected 
through the cross-connect field to the energy 

and control/energy carriers. The distance between 
the ECSA system and the customer load control is 
dependant on the coil resistance and operating volt­
age of the customer control relay, the interconnect­
ing wire gauge, and the supply voltage. The distance 
is unlimited as long as the load control relay operates 
properly. 

E. Control Lead Cross-Connections 

4.101 The control input/output (1/0) leads are ex-
tended to the cross-connect field via the 

BX0l connector on the control/energy carrier. The 
control leads are extended over the low-speed data 
channels provided by the LC366B circuit packs. The 
assignment of 1/0 leads to a particular device is not 
restricted by software or hardware. 

4. 102 The control 1/0 cross-connections are shown 
in Fig. 25. Eight data channels, 04 through 

11, are provided. An additional low-speed data chan­
nel (02) is available (control carrier, segment 0, slot 
18) when SMDR is not provided and an LCl 71B cir­
cuit pack is installed in slot 18. The data channel is 
wired to both the BX0l terminals and the BX07 con­
nector. Do not connect to both channel connections 
at the same time. 

F. Alarm and Control Lead Cross-Connections 

4.103 Alarm and control leads are extended to the 
cross-connect field via the AP7 cable connec­

tor. The control and alarm panel cross-connections 
are shown in Fig. 26. The alarm leads (AMJ* and 
AMN*) can be extended to remote alarm circuitry. 

5. EQUIPMENT ASSOCIATED WITH FEATURES 

5.01 Additional hardware and/or equipment is 
required to implement certain features or op­

tional features available with the ECSA system. The 
optional features are described as follows: 
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• Data channel repeater 

• Peripheral interface circuit (J58882 GA) 

• Remote maintenance, administration and 
traffic system (RMAT-1). 

DAT A CHANNEL REPEATER 

5.02 The data channel repeater is a self-contained 
unit that provides range extension and/or 

lightning protection for the low-speed data channels. 
It is connected in series with the data channel to re­
peat data pulses and to provide isolation between 
input and output pairs. 

5.03 The repeater detects and reconstructs incom-
ing modified biphase (bipolar) data pulses to 

eliminate any pulse attenuation or distortion as well 
as to increase data channel range. 

5.04 The repeater circuit is designed to operate in 
unexposed environments without additional 

protection and in exposed environments with stan­
dard 3-mil carbon block protection. 

5.05 Typical applications for the data channel re­
peater are the ECSA CRT console and system 

printers via the peripheral interface circuit unit. 

A. Housing and Mounting 

5.06 The repeater circuitry is housed in a modified 
key service unit (Fig. 27) with a capacity for 

two data channel repeater circuits. 

5.07 The unit is designed to be wall-mounted near 
a 120V 60-Hz outlet. Power cords are available 

in 610-, 1220-, 1830-, or 3660-mm (2-, 4-, 6-, and 12-
foot) lengths (J58879KC, Lists A, B, C, and D, respec­
tively). 

B. Range Extension and Lightning Protection 

5.08 A single-channel repeater with range 
extension (Fig. 28) consists of the following 

equipment: 

• One J58879KC, List I-Assembly, wmng, 
and equipment, including a 28D2 power sup­
ply unit 

• One J58879KC, List 2-Rectifier and timing 
reference circuit card (AE-49) 

• 
• 
• 

• 

• 
• 
• 



ISS 1, SECTION 554-106-101

TABLE G
A FIlLED-IN EXAMPLE OF A CONTROL/ENERGY

CARRIER CROSS-GNNECT WORKSHEET

CONTROL/ENEROY CARRIER 0 CROSS-COIWECT
CDIORCTOR OOBB02 COIN

POWER CABLE FROM TO
METER COLOR

SLOT CIRCUIT OR LEAD CODE OOBB02
NO. NO. DESIO COIN BLKENE ROY CtNN BLK

(YELLOW) (BLUE)LOAD NO.
W-BL BLK 2-1
BL-W
W-0
0-W
W-G
G-W
W-BR
BR-W
W-S
S-W 10 10
R-BL
BL-R 12 12
R-0 13 13
0-R 14 14
R • G 15 15
G-R 16 16
R-BR 17 17
BR-R 18 18
R-S 19 19

10 S-R 20 20
BK-BL 21 21
BL-BK 22 22
BK-0 23 23

12 0-BK 24 24
BK-G 25 25

13 G-BK 26 26
BK-BR 27 27

14
BR-BK 28 28
BK- S 29 29

15 S • BK 30 30
Y-BL 31 31

16
BL-Y 32 32
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• 
• SEGMENT 

NO. 

• 

• 
0 

• 
• 
• 

TABLE G 
A FILLED-IN EXAMPLE OF A CONTROL/ENERGY 

CARRIER CROSS-CONNECT WORKSHEET 

ISS 1, SECTION S54-106-101 

CONTROL/ENERGY CARRIER 0 CROSS-C0NNECT 
<XNECTOR 00BB02 CONN 

POWER CABLE FROM TO 
METER COLOR 

SLOT CIRQJIT OR LEAD CODE OOBB02 
NO. NO. ENERGY DESIG C0NN BLK C0NN BLK 

LOAD NO. (YELLOW) (BLUE) 

0 1 MR W-BL 1 BLK 2-1 

R BL•W 2 2 

MR 
1 2 

W-0 3 3 

R 0-W 4 4 

2 3 
MR W•G 5 5 

R G-W 6 6 

3 4 
MR W-BR 7 7 

3 R BR•W 8 8 

4 5 MR W-S 9 9 

R S-W 10 10 

MR R-BL 11 11 

5 6 R BL·R 12 12 

MR R·O 13 13 
6 7 R 0-R 14 14 

MR R-G 15 15 
7 8 R G·R 16 16 

MR R-BR 17 17 
0 9 R BR-R 18 18 

MR R·S 19 19 
1 10 R S-R 20 20 

MR BK-BL 21 21 
2 11 R BL-BK 22 22 

MR BK·O 23 23 
3 12 R 0-BK 24 24 

4 
MR BK·G 25 25 

4 13 
R G-BK 26 26 

MR BK-BR 27 27 
5 14 

28 28 R BR-BK 

MR BK·S 29 29 
6 15 

R S-BK 30 30 

7 16 
MR Y-BL 31 31 

R BL·Y 32 32 
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TABLE H
A FILLED-IN EXAMPLE OF A ENERGY
CARRIER CROSS-CNNECT WORKSHEET

ENEROY CARRIER 1
CROSS - COWECTCOWECTOR 01EBO1

COW
POWER CABLE PROM TO
METER COLOR

SLOT CIRCUIT OR LEAD CODE 01EBO'1
ENE ROY DESIG CORI BLK COW BLK

LOAD MD. ( YELLOW) tBLUE)
CIG W-BL BLK 8-170177
CID BL- W 18
CIG W-0 190178
CID 0-W 20
CIG W-G 210179
CID G-W 22
CIG W-BR 230180
CID BR-W 24
CIG W-S0181 25
CID S-W 10 26
CIG R-BL 27

0182 CID BL • R 12 28
CIG R-0 13 29

0183 CID 0-R 14 30
CIG R-G 15 31

0184 CID G-R 16 32
CIG R-BR 17 33

0185 CID BR-R 34
CIG R-S 19 35

0186 CID S-R 20 36
CIG BK-BL 21 370187 CID BL-BK 22 38
CIG BK-0 23 390188
CID 0-BK 24 40
CIG BK-G 25 410189
CID G • BK 26 42
CIG BK-BR 27 430190
CID BR-BK 28
CIG BK- S 29 450191
CID 30 46
CIG Y-BL 31 470192
CID BL- Y 32 48
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SEGMENT 
NO. 

0 
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TABLE H 
A FILLED-IN EXAMPLE OF A ENERGY 
CARRIER CROSS-COhllECT WORKSHEET 

ENERGY CARRIER 1 
CROSS-CONNECT CONNECTOR O 1 EBO 1 

CONN 
POWER CABLE FROM TO 
METER COLOR 

SLOT CIRQJIT OR LEAD CODE OIEBOI 
NO. NO. ENERGY DESIG CONN BLK CONN BLK 

LOAD NO. (YELLOW) (BLUE) 

0 0177 CIG W-BL 1 BLK 8-17 
CID BL-W 2 18 

1 0178 
CIG W-0 3 19 
CID 0-W 4 20 

2 0179 
CIG W-G 5 21 
CID G-W 6 22 

3 0180 CIG W-BR 7 23 

1 CID BR-W 8 24 

4 0181 CIG W-S 9 25 
CID S-W 10 26 
CIG R-BL 11 27 

5 0182 CID BL-R 12 28 
CIG R-0 13 29 

6 0183 CID 0-R 14 30 
CIG R-G 15 31 

7 0184 CID G-R 16 32 
CIG R-BR 17 33 

0 0185 CID BR-R 18 34 
CIG R-S 19 35 

1 0186 CID S-R 20 36 
CIG BK-BL 21 37 

2 0187 
CID BL-BK 22 38 
CIG BK-0 23 39 3 0188 
CID 0-BK 24 40 2 
CIG BK-G 25 41 4 0189 
CID 26 42 G-BK 

5 0190 
CIG BK-BR 27 43 
CID BR-BK 28 44 

6 0191 
CIG BK-S 29 45 
CID S-BK 30 46 

7 0192 CIG Y-BL 31 47 
CID BL-Y 32 48 

• 
• 
• 

• 

• 
• 
• 



ISS 1, SECTION 554-106-101

ECSA CABINET CROSS-CONNECT FIELD
ECSA ECSA

ENERGY
CARRIER

(YELLOII) (YELLOM)
LOAD LOADCONTROL/

ENERGY
CARRIER CUSTONER

LOAD
CONTROLS

(BLUE) (BLUE)

Fig. 24 — Load Control to Carrier Through Cross-Connect Field

• Two J58879KC, List 3 — Unidirectional re- C. I nstallation
peater circuit cards (AE-48) for each repeat-
er. 5.11 Th e repeater connections and a typical appli-

cation are discussed in the following para-
A maximum of four repeaters can be cascaded for the graphs.
purpose of extending the distance between the ECSA
and peripheral to 3353m (11,000 feet). 5.12 A block diagram of a single-channel repeater

with and without range extension with some
5.09 A dual channel repeater with ran ge ex- internal wiring is shown in Fig. 28. The required con-tension (Fig. 29) consists of the fo l lowing nections consist of data pair terminations to connect-equipment: ing block TB1.

• One J58879KC, List 1 — Assembly, wiring,
and equipment, including a 28D2 power sup- 5.13 When operating in the ECSA to peripheral
ply unit data direction, the repeater input pair is con-

nected to terminals 1A and 2A of TB1. The output
• One J58879KC, List 2 — Rectifier and timing pair appears on terminals 1B and 2B.
reference circuit card (AE-49)

5.14 When operating in the peripheral to ECSA
• Four J558879KC, List 3 — Unidirectional re- data direction, the repeater input pair is con-
peater circuit cards (AE-48) for each repeat- nected to terminals 3B and 4B. The output pair is tied
er. to terminals 3A and 4A.

5.10 When the data channel repeater is used for 5.15 The tip leads of the data pairs are connectedlightning protection onl~ (Fig. 28 and 29), to the odd-numbered terminals, and the ringthe equipment required is as follows: leads of the data pairs are tied to even-numbered ter-

• Two (single-channel) or four (dual-channel) minals.
J58879KC, List 4 — Data link, buffer circuit
card (WJ3) 5.16 The equipment required for a dual channel

repeater to an o f f -premises peripheral i s
• One J58879KC, List 5 — Assembly, wiring, shown in Fig. 30. The connections for the two data
and equipment, excluding the 28D2 power channels are provided in Fig. 29. The channel 1 con-
supply unit. nections are identical to the single repeater channel
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ECSA CABINET CROSS-CONNECT FIELD 
ECSA ECSA 

ENERGY 
CARRIER 

(YELLOW) (YELLOW) 

CONTROL/ LOAD LOAD 
ENERGY 
CARRIER CUSTOPIER 

LOAD 
CONTROLS 

(BLUE) (BLUE) 

Fig. 24-Load Control to Carrier Through Cross-Connect Field 

• Two J58879KC, List 3-Unidirectional re­
peater circuit cards (AE-48) for each repeat­
er. 

A maximum of four repeaters can be cascaded for the 
purpose of extending the distance between the ECSA 
and peripheral to 3353m (11,000 feet). 

5.09 A dual channel repeater with range ex­
tension (Fig. 29) consists of the following 

equipment: 

• One J58879KC, List 1-Assembly, wiring, 
and equipment, including a 28D2 power sup­
ply unit 

• One J58879KC, List 2-Rectifier and timing 
reference circuit card (AE-49) 

• Four J558879KC, List 3-Unidirectional re­
peater circuit cards (AE-48) for each repeat­
er. 

5.10 When the data channel repeater is used for 
lightning protection only (Fig. 28 and 29), 

the equipment required is as follows: 

• Two (single-channel) or four (dual-channel) 
J58879KC, List 4-Data link, buffer circuit 
card (WJ3) 

• One J58879KC, List 5-Assembly, wiring, 
and equipment, excluding the 28D2 power 
supply unit. 

C. Installation 

5.11 The repeater connections and a typical appli­
cation are discussed in the following para­

graphs. 

5.12 A block diagram of a single-channel repeater 
with and without range extension with some 

internal wiring is shown in Fig. 28. The required con­
nections consist of data pair terminations to connect­
ing block TBl. 

5.13 When operating in the ECSA to peripheral 
data direction, the repeater input pair is con­

nected to terminals lA and 2A of TBl. The output 
pair appears on terminals lB and 2B. 

5.14 When operating in the peripheral to ECSA 
data direction, the repeater input pair is con­

nected to terminals 3B and 4B. The output pair is tied 
to terminals 3A and 4A. 

5.15 The tip leads of the data pairs are connected 
to the odd-numbered terminals, and the ring 

leads of the data pairs are tied to even-numbered ter­
minals. 

5.16 The equipment required for a dual channel 
repeater to an off-premises peripheral is 

shown in Fig. 30. The connections for the two data 
channels are provided in Fig. 29. The channel 1 con­
nections are identical to the single repeater channel 
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SECTION 554-106-101

A25D CONNECTOR CABLE FRON AT YELLOW
CONTROL/ENERGY CARRIER CONNECTOR BACKBOARD

CUT LEADSLEAD DESIGNATIONS FOR LC3668 DOWN ON
DATA LEAD CONN BLKBX01A CHANNEL SLOT COLOR TERIIIINALS

IOXBOO W-BL
IOXAOO BL-W04 20/218IORBOO W-0
IORAOO 0-W

W-G 5
G-W
W-BR 6 7
BR-W
W-S 8 9
S-W 10
R-BL 11
BL-R 12

IOXBOO R-0 13
IOXAOO 0-R05 14
IOR BOO 20/218 R-G 15
IORAOO G-R 16
IOXBOO R-BR 17
IOXAOO BR-R08 18
IORBOO R-6 19
IOR(00 6-R22/238 20
IOXBOO BK-BL 21
IOXAOO BL-BK09 22
IORBOO BK-0 23
IOR ADO

BK-G 25
G-BK 26
BK-BR 27
BR-BK 28

IOXBOO» BK-6 29
IOXAOO» 6-BK02 30188IORBOO» Y-BL 31
IORAOO» BL-Y 32
IOXBOO Y-0 33
IOXAOO 0-Y10 34
IORBOO Y-G 35
IORAOO G-Y 36
IOX BOO 22/238 Y-BR 37
IOXAOO BR-Y 38
IOR BOO Y-S 39
IOR ADO S-Y 40
IOX BOO V-BL 41
IOXAOO BL-V06 42
IORBOO V-0 43
IORAOO 20/218 0-V 44
IOXBOO V-G 45
IOXAOO 6-V07 46
IORBOO V-BR 47
IORAOO BR-V 48

V-S 49
S-V 50

»THESE LEADS ARE ALSO CONNECTED TO BX07A. ONLY ONE SET OF
LEADS SHOULD BE USED AT ONE TINE.

Fig. 25 — Control I/O Data Channel Cross-Connections
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A25D CONNECTOR CABLE FRON AT YELLOW 
CONTROL/ENERGY CARRIER CONNECTOR BACKBOARD 

LEAD DESIGNATIONS FOR LC366B CUT LEADS 
DOWN ON 

BX01A 
DATA 

SLOT 
LEAD CONN BLK 

CHANNEL COLOR TERNINALS 
IDXBOO W-BL 1 
IOXAOO 04 20/21B BL-W 2 
IORBOO W-0 3 
IORAOO 0-W 4 

W-G 5 
G-W 6 
W-BR 7 
BR-W 8 
W-S 9 
s-w 10 
R-BL 11 
BL-R 12 

IDXBOO R-0 13 
IDXAOD 05 20/21B 0-R 14 
IORBOO R-G 15 
IORAOO G-R 16 
IDXBOO R-BR 17 
IOXAOO 08 BR-R 18 
IORBOO R-S 19 
IDR~OO 22/23B S-R 20 
IDXBOO BK-BL 21 
IOXAOO 09 BL-BK 22 
IORBDO BK-0 23 
IDRAOO 0-BK ~· BK-G 25 

G-BK 26 
BK-BR 27 
BR-BK 28 

IOXBOO* BK-S 29 
IOXAOO* 02 188 S-BK 30 
IORBDO* Y-BL 31 
IDRAOO* BL-Y 32 
IDXBOO Y-0 33 
IOXADO 10 0-Y 34 
IDRBDD Y-G 35 
IORAOO 22/238 G-Y 36 
IOXBOD Y-BR 37 
IOXADD 11 BR-Y 38 
IDRBDD Y-S 39 
IDRAOO S-Y 40 
IOXBOO V-BL 41 
IDXAOO 06 BL-V 42 
IORBOO V-0 43 
IDRAOO 20/21B 0-V 44 
IOXBOO V-G 45 
IOXAOO 07 G-V 46 
IDRBOO V-BR 47 
IDRAOO BR-V 48 

v-s 49 
s-v 50 

*THESE LEADS ARE ALSO CONNECTED TO BX07A. ONLY ONE SET OF 
LEADS SHOULD BE USED AT ONE TINE. 

Fig. 25-Control 1/0 Data Channel Cross-Connections 

• 
• 
• 

• 

• 
• 
• 
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A25D CONNECTOR CABLE FROII AT YELLON
CONTROL AND ALARM PANEL CONNECTOR BACKBOARD

AP7 CUT LEADS
DOMN DN

LEADLEAD DESIGNATIONS CONN BLK
COLOR TERIIIINALS

I{JR M-BL
IIJ BL-It
NN il-0
IIN 0-it

il-G
All Js G-W TO REIIOTE

Q-BR ALAR{rl
BR-N CIRCUITRY
il-S 9 {IF REOUIRED)
S-M 10
R-BL 11
BL-R 12
R-0 13
0-R 14
R-G 15

R-BR 17
ARSVPR" BR-R 18

R-8 19
S-R 20
BK-BL 21
BL-BK 22
BK-0 23
0-BK 24
BK-G 25
G-BK 26
BK-BR 27
BR-BK 28
BK-8 29
S-BK 30
Y-BL 31

Y-0 33
0-Y 34
Y-G 35
G-Y 36
Y-BR 37
BR-Y 38
Y-S 39
S-Y 40
V-BL 41
BL-V 42

GRDD V-0 43
-48PX 0-V 44
GRDD V-G 45
-48PX G-V 48
GRDO V-BR 47
-4 P 8 -V
GRDO V-S 49
-48PX S-V 50

4 THIS LEAD IS ACTIVE IN LOS STATE

Fig. 2b — Control and Alarm Panel Cross-Connections
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1. 
I 

A25D CONNECTOR CABLE FROPI 
CONTROL AND ALARPI PANEL CONNECTOR 

AP7 

LEAD DESIGNATIONS 
PIJR 
PIJ -PIN 

Al'IJ* 

Al'IN* 

ARSVPR* 

GRDD 
-48PX 
GRDD 
-48PX 
GRDD 
-48PX 
GRDD 
-48PX 

* THIS LEAD IS ACTIVE IN LOW STATE 

AT YELLOW 
BACKBOARD 

CUT LEADS 
DOWN ON 

LEAD CONN BLK 
COLOR TERPIINALS 
W-BL 1 
BL-W 2 
W-0 3 
0-W 4 
W-G 5 
G-W 6 
W-BR 7 
BR-W 8 
W-S 9 
s-w 10 
R-BL 11 
BL-R 12 
R-0 13 
0-R 14 
R-G 15 
ll-R 16 
R-BR 17 
BR-R 18 
R-S 19 
S-R 20 
BK-BL 21 
BL-BK 22 
BK-0 23 
0-BK 24 
BK-G 25 
G-BK 26 
BK-BR 27 
BR-BK 28 
BK-S 29 
S-BK 30 
Y-BL 31 
AI-Y ~!> 

Y-0 33 
0-Y 34 
Y-G 35 
G-Y 36 
Y-BR 37 
BR-Y 38 
Y-S 39 
S-Y 40 
V-BL 41 
BL-V 42 
V-0 43 
0-V 44 
V-G 45 
G-V 46 
V-BR 47 
BR-V 4R 

v-s 49 
s-v 50 

ISS 1, SECTION 554-106-101 

] 

TO REPIOTE 
ALARPI 
CIRCUITRY 
(IF REQUIRED) 

Fig. 26-Control and Alarm Panel Cross-Connections 
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SECTION 554-106-101

COVER
(CUT AWAY)

Oo

NOUNTINGS
FOR AEIB 28O2
OR WJ3 POWER UNIT
(J1, J2)

CONNECTING
BLOCK (T81)

NOUNTINGB
FOR AEIB
OR WJ3
(J3, JI)

NOUNTING
FOR AEIB
(JS)

T81

Fig. 27 — Data Channel Repeater (J58879KC)
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SECTION 554-106-101 

IIJUNTINGS 
FOR AE48 
OR WJ3 
(J1, J2) 

"OUNTINGS 
FOR AE48 
OR WJ3 
(JS, J4) 

l'IOUNTING 
FOR AE49 

0 
~~ ~ ~ 
0 ~ 

-----

(J5)---++--+-t-=-~------' 

Fig. 27-Data Channel Repeater (J58879KC) 
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1 ca 
CD 

"' -

• • 

TO BUILDING 
OUTLET 
(117VAC) 

TO ECSA 
REPEATER 
TRANS"IT 
PAIR 

TO ECSA 
REPEATER 
RECEIVE 
PAIR 

4§ 

OR( RT1 
RR1 

OR( XT2 
XR2 

• • • 

1OV AC 

28D2 CP AE49 
■ POWER J5 (SEE NOTE) 
• UNIT AC COPI 

---------------------------
CP AE48 

P/O T81 OR WJ3 P/O T81 
1A RT1 XT1 18 

-----. 2A RR1 -----. ______. XR1 2B ______. 
- -

J1 

CP AE48 
OR WJ3 

3_A XT2 RT2 38 ,.__ 4A XR2 ,.__ ,.__ RR2 4__8 ,.__ 
- -

J2 

NOTE: 

XT1 
XR1 

RT2 
RR2 

• • 

J 
TO PERIPHERAL 
OR REPEATER 
RECEIVE PAIR 

J 
TO PERIPHERAL 
OR REPEATER 
TRANSPIIT PAIR 

THE POWER SUPPLY UNIT AND CP AE49 ARE NOT REQUIRED WHEN THE WJ3 CIRCUIT IS USED. 

Fig. 28-Single-Channel Repeater With Range Extension {AE-48) or Without Range Extension {WJ-3) 
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.,, 
D ca 
Cl 
UI 
II,) 

• 

TO 
BUILDING 
OUTLET 
(117 VAC) 

TO ECSA 0 
REPEATER 
TRANSMIT 
PAIR 
DATA CHANN 

TO ECSA OR 
REPEATER 
RECEIVE 
PAIR 
DATA CHANN 

TO ECSA OR 
REPEATER 
TRANSPIIT 
PAIR 
DATA CHANN 

TO ECSA OR 
REPEATER 
RECEIVE 
PAIR 
DATA CHANN 

~ 

,,. RT1 
RR1 

... 
1 

, XT2 
XR2 

' 1 

, RT3 
RR3 

2 

. XT4 
XR4 

~ 

10V AC 
2802 CP AE49 

• POWER J5 (SEE NOTE) 
• UNIT AC COPf 

~--------------------------
CP AE48 

P/0 TB1 OR WJ3 P/0 T81 
1_A RT1 XT1 1_8 XT1 

______., 2A RR1 _..,. _..,. XR1 2-8 _..,. XR1 

J1 

CP AE48 
OR WJ3 

3A XT2 RT2 38 RT2 
~ 4A XR2 ..,._ ..,._ RR2 48 ..,._ RR2 

-
J2 

CP AE48 
OR WJ3 

1E RT3 XT3 1D XT3 
______., (E RR3 _..,. _..,. XR3 2D _..,. XR3 

J3 

CP AE48 
OR WJ3 

3E XT4 RT4 3D RT4 
~ 4-E XR4 ..,._ ..,._ RR4 4-D ..,._ RR4 

-
J4 

NOTE: 
THE POWER SUPPLY UNIT AND CP AE49 ARE NOT REQUIRED WHEN THE WJ3 CIRCUIT CARD IS USED. 

TO PERIPHERAL 

J OR REPEATER 
RECEIVE PAIR 
DATA CHAPIIEL 1 

TO PERIPHERAL 

J OR REPEATER 
TRANSl'IIT PAIR 
DATA CHAPIIEL 1 

TO PERIPHERAL 

J OR REPEATER 
RECEIVE PAIR 
DATA CHAPIIEL 2 

TO PERIPHERAL 

J OR REPEATER 
TRANSPfIT PAIR 
DATA CHAPIIEL 2 

Fig. 29-Dual-Channel Repeaters With Range Extension (AE-48) or Without Range Extension (WJ-3) 
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connections. The channel 2 repeater circuit cards in 5.18 Worksheet 1 is to be used in providing cross-
J3 and J4 are used in conjunction with rows D and E connection information on the data channel
of terminal block 1. repeater and cascaded repeater connections from a

control/energy carrier. Connections from a repeater
D. D ata Range to a second repeater or to a peripheral device are

given in fill-in Worksheet 2.
5.17 The use of data channel repeaters can extend

the maximum distance between the ECSA and
the peripheral unit to 3350m (11,000 feet) as follows: 5.19 Data link range is a function of cable attenua-

tion and receiver sensitivity. The repeater-to-
• 305m (1000 feet) between the PBX and one repeater range is 914m (3000 feet) for No. 24 AWG

repeater cable. The ECSA-to-repeater and repeater-to-
peripheral data link range is limited to 305m (1000

• 914m (3000 feet) between the first and second feet) by receiver sensitivity.
repeater

• 914m (3000 feet) between the second and 5.20 Th e data range is limited by the cable attenua-
third repeater tion and round trip propagation delay and

may not exceed 3353m (11,000 feet) from the ECSA
• 914m (3000 feet) between the third and to the peripheral unit, regardless of cable wire gauge.

fourth repeater

• 305m (1000 feet) between the fourth repeater 5.21 Th e range for one direction of a data link may
and the peripheral unit. be estimated by the following formula.

BUILDING HOUSING ECSA SUILOING HOUSING PERIPHERAL DEVICE

REPEATER REPEATER
J58878KC LIST 1 JS8878KC LIST 1

P/SU P/SU
2802 CP AEIS 2802 CP AEIS

LIST 2 LIST 2

CP AEIS CP AE48
LIST 3 LIST 3

CP AEIS CP AE48 PERIPHERALECSA LIST 3 LIST 3 DEVICE

CP AEIS CP AE48
LIST 3 LIST 3

CP AEIS CP AEIS
LIST 3 LIST 3

SOQI 814H 3051
(1000 (3000 (1000
FT. ) FT.) FT.)

Fig. 30 — Oual<hannel Repeaters for Off-Premises Use
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• 
• 
• 

• 

• 
• 
• 

connections. The channel 2 repeater circuit cards in 
J3 and J4 are used in conjunction with rows D and E 
of terminal block 1. 

D. Data Range 

5. 17 The use of data channel repeaters can extend 
the maximum distance between the ECSA and 

the peripheral unit to 3350m (11,000 feet) as follows: 

t 

• 305m (1000 feet) between the PBX and one 
repeater 

• 914m (3000 feet) between the first and second 
repeater 

• 914m (3000 feet) between the second and 
third repeater 

• 914m (3000 feet) between the third and 
fourth repeater 

• 305m (1000 feet) between the fourth repeater 
and the peripheral unit. 

ECSA 

BUILDING HOUSING ECSA 

--

--

305'11 ( 1000 
FT. I 

REPEATER 
J68878KC LIST 

P/SU 
2802 CP AE49 

LIST 2 

J CP AE48 I 
-1 LIST 3 I 

I CP AE48 I 
I LIST 3 I -

I CP AE48 I 
- I LIST 3 I 

I CP AE48 I 
I LIST 3 1-

\ 
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5.18 Worksheet 1 is to be used in providing cross-
connection information on the data channel 

repeater and cascaded repeater connections from a 
control/energy carrier. Connections from a repeater 
to a second repeater or to a peripheral device are 
given in fill-in Worksheet 2. 

5.19 Data link range is a function of cable attenua-
tion and receiver sensitivity. The repeater-to­

repeater range is 914m (3000 feet) for No. 24 A WG 
cable. The ECSA-to-repeater and repeater-to­
peripheral data link range is limited to 305m (1000 
feet) by receiver sensitivity . 

5.20 The data range is limited by the cable attenua­
tion and round trip propagation delay and 

may not exceed 3353m (11,000 feet) from the ECSA 
to the peripheral unit, regardless of cable wire gauge. 

5.21 The range for one direction of a data link may 
be estimated by the following formula. 

t 

914PI-, (3000 
FT. I 

BUILDING HOUSING PERIPHERAL DEVICE 

REPEATER 
J58879KC LIST 1 

P/SU 
2802 CP AE49 

LIST 2 

_I CP AE48 I 
-1 LIST 3 I 

I CP AE4B L 
I LIST 3 I -

J CP AE4B I 
- I LIST 3 I 

I CP AE48 I_ 
I LIST 3 I 

--

PERIPHERAL 
DEVICE 

--

305PI 1 ( 1000 
FT.) 

\ 

Fig. 30-Dual-Channel Repeaters for Off-Premises Use 
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response. The maximum response time permitted by
XL software is 160 ps, allowing four repeaters to be cas-

20 L&10 R caded for a maximum range of 3353m (11,000 feet)
a(dB UNIT LENGTH) using 24 AWG wire. Range extension increases the

data response due to repeater delay and cable propa-
gation.

Where:
5.27 Ea ch unidirectional repeater circuit (AE-48)

XL = Transmit level of sender has a 2.4 ps delay. In an application employing
two repeaters, a total of four repeater circuits are

RS = Receive sensitivity of receiver inserted in the loop for a total delay of 9.6 ps.

a = Cable attenuation 5.28 Cable delay is approximately 1.7 ps per 305m
(1000 feet). For example, when a 1524m (5,000-

Both directions must be measured to determine the foot) maximum range is used, the total cable length
data link range. is 3048m (10,000 feet) resulting in a cable delay of

17 p,s.
5.22 The transmit level is the magnitude of the

transmitted biphase pulse; for the repeater, 5.29 In an application where four repeaters are
XL = 5 volts. used, a total of eight circuits are inserted in

the loop for a total delay of 19.2 gs.
5.23 The receiver sensitivity is the minimum mag-

nitude of biphase pulse required by the re- 5.30 Additional elements in the data response time
ceiver circuit for detection; for the repeater, RS = 0.7 are:
volt. For other circuits, the sensitivity depends upon
the circuit pack code and vintage. • Time required to shift out the data (92 ps)

5 .24 The cable attenuation is a function of the • Time required by the peripheral to respond to
cable type and temperature; for No. 24 AWG, each bit (2 ps)

A = 5.5 dB per 305m (1000 feet).
• Time for the ECSA receiver to respond (1 ps).

5.25 The previously mentioned values can be sub-
stituted into the following range formula: 5.31 Th e above application (employing four re -

peater circuits and a range of 1524 meters
[5000 feet]) requires the software to allow 122 gs for
a data channel response.5.0

R 10 947M (3105 FEET) PERIPHERAL INTERFACE CIRCUIT (PIC)
5.5 305m (1000 FEET)

5.32 Th e PIC is a s tand-alone unit containing a
controller which converts bipolar ECSA sig-

nals into an Electronic Industries Association (EIA)
The cable attenuation formula may RS232C format which can drive an input/output pe-
be applied to individual cable runs ripheral device. The unit also contains a power sup-
between units. However, the to tal ply, a 25-pin EIA serial data connectors (SX02), and
cable distance between the E C SA an interface circuit. The PIC is required with the
and the p e r ipheral d e v ice M U S T ECSA to provide a communication link between the
NOT e~ceed 3363m (11,000 feet). LC366C circuit pack in the ECSA and the CRT con-

sole and/or the system printers. One PIC is required
E. Propagation Delay for each peripheral device.

5.26 The maximum data range is limited in soft- 5.33 The unit is mounted in a data set housing and
ware by the time allowed for a data channel requires the associated cord assemblies as
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Where: 

XL 
20 LOG10 RS 

R• _,.. ....... ..,,.,,,.=,....,,.,~,,-!=,.,... a(dB UNIT LENGTH) 

XL= Transmit level of sender 

RS = Receive sensitivity of receiver 

a = Cable attenuation 

Both directions must be measured to determine the 
data link range. 

5.22 The transmit level is the magnitude of the 
transmitted biphase pulse; for the repeater, 

XL= 5 volts. 

5.23 The receiver sensitivity is the minimum mag-
nitude of biphase pulse required by the re­

ceiver circuit for detection; for the repeater, RS= 0.7 
volt. For other circuits, the sensitivity depends upon 
the circuit pack code and vintage. 

5.24 The cable attenuation is a function of the 
cable type and temperature; for No. 24 AWG, 

A = 5.5 dB per 305m (1000 feet). 

5.25 The previously mentioned values can be sub­
stituted into the following range formula: 

5.0 
R• 20 LOG10 ff':'? • 947M (3105 FEET) 

5.5/305m (1000 FEET) 

ft The cable attenuation formula may 
be applied to individual cable runs 
between units. However, the total 
cable distance between the ECSA 
and the peripheral device MUST 
NOT exceed 3353m (11,000 feet). 

E. Propagation Delay 

5.26 The maximum data range is limited in soft­
ware by the time allowed for a data channel 
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response. The maximum response time permitted by 
software is 160 µs, allowing four repeaters to be cas­
caded for a maximum range of 3353m (11,000 feet) 
using 24 A WG wire. Range extension increases the 
data response due to repeater delay and cable propa­
gation. 

5.27 Each unidirectional repeater circuit (AE-48) 
has a 2.4 µs delay. In an application employing 

two repeaters, a total of four repeater circuits are 
inserted in the loop for a total delay of 9.6 µs. 

5.28 Cable delay is approximately 1.7 µs per 305m 
(1000 feet). For example, when a 1524m (5,000-

foot) maximum range is used, the total cable length 
is 3048m (10,000 feet) resulting in a cable delay of 
17 µS. 

5.29 In an application where four repeaters are 
used, a total of eight circuits are inserted in 

the loop for a total delay of 19.2 µs. 

5.30 Additional elements in the data response time 
are: 

• Time required to shift out the data (92 µs) 

• Time required by the peripheral to respond to 
each bit (2 µs) 

• Time for the ECSA receiver to respond (1 µs). 

5.31 The above application ( employing four re-
peater circuits and a range of 1524 meters 

[5000 feet]) requires the software to allow 122 µs for 
a data channel response. 

PERIPHERAL INTERFACE CIRCUIT (PIC) 

5.32 The PIC is a stand-alone unit containing a 
controller which converts bipolar ECSA sig­

nals into an Electronic Industries Association (EIA) 
RS232C format which can drive an input/output pe­
ripheral device. The unit also contains a power sup­
ply, a 25-pin EIA serial data connectors (SXO2), and 
an interface circuit. The PIC is required with the 
ECSA to provide a communication link between the 
LC366C circuit pack in the ECSA and the CRT con­
sole and/or the system printers. One PIC is required 
for each peripheral device. 

5.33 The unit is mounted in a data set housing and 
requires the associated cord assemblies as 

• 
• 
• 

• 

• 
• 
• 
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shown in Fig. 31. The main terminal connections for cuit pack, and one low-speed automatic answering
SX02 and SR01 are provided in Fig. 32. Worksheet 3 data set. An optional telephone set may be used if
is a fill-in worksheet to be used to provide connec- voice communication over the data link is required.
tions to a PIC unit. The LC171B and LC172B circuit packs must be in-

stalled in control carrier, segment 0, slots 18 and 17,
REMOTE MAINTENANCE, ADMINISTRATION, AND TRAF- respectively. A dual in-line package (DIP) base con-
FIC SYSTEM (RMATS-1) taining strap wires is inserted into the DIP socket on

LC171B to allow selection of data control rate (300 or
5.34 Remote access to the logic and memory of 1200 baud) for data transmission.

ECSA systems is provided by RMATS-1. This
capability allows certain maintenance and adminis- 5.37 The RMATS-1 interface equipment required
trative routines to be performed remotely. for an ECSA system includes the following.

5.35 Various studies and structures may be flexibly • One 113D or 113DR data set
administered in the ECSA and automatically

polled by the RMATS-1 central facility (Fig. 33). • One 47-type data set mounting

5.36 In order to function with the RMATS-1 cen- • One LC171B circuit pack
tral facility, the ECSA must be equipped with

an LC171B (with slow-speed option), an LC172B cir- • One LC172B circuit pack.

ECSA
PII-CA-OI
CABLE

SR01 ADDS "REGENT"
II256
CORD

LC3BBB
BX01A DATA CHANNEL PERIPHERAL

REPEATERS INTERFACE
CIRCUIT TO(OPTIONAL ) SX02 BUILDING

OUTLET
(117 VAC)"TELETYPE"

4310 AAA
TELEPRINTER

II25A
TO CORD
BUILDING
OUTLET
( 117 VAC)

Fig. 31 — Peripheral Interface Circuit (PIC) and Typical Connections
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• 
• 
• 

• 

• 
• 
• 

shown in Fig. 31. The main terminal connections for 
SX02 and SR0l are provided in Fig. 32. Worksheet 3 
is a fill-in worksheet to be used to provide connec­
tions to a PIC unit. 

REMOTE MAINTENANCE, ADMINISTRATION, AND TRAF­
FIC SYSTEM (RMATS-1) 

5.34 Remote access to the logic and memory of 
ECSA systems is provided by RMA TS-1. This 

capability allows certain maintenance and adminis­
trative routines to be performed remotely. 

5.35 Various studies and structures may be flexibly 
administered in the ECSA and automatically 

polled by the RMATS-1 central facility (Fig. 33). 

5.36 In order to function with the RMATS-1 cen­
tral facility, the ECSA must be equipped with 

an LC171B (with slow-speed option), an LC172B cir-

ECSA 
P"-CA-01 
CABLE 

) ) 1SR01 

LC386B 

ISS 1, SECTION 554-106-101 

cuit pack, and one low-speed automatic answering 
data set. An optional telephone set may be used if 
voice communication over the data link is required. 
The LCl 71B and LCl 72B circuit packs must be in­
stalled in control carrier, segment 0, slots 18 and 17, 
respectively. A dual in-line package (DIP) base con­
taining strap wires is inserted into the DIP socket on 
LCl 71B to allow selection of data control rate (300 or 
1200 baud) for data transmission. 

5.37 The RMATS-1 interface equipment required 
for an ECSA system includes the following: 

• One 113D or 113DR data set 

• One 47-type data set mounting 

• One LCl 71B circuit pack 

• One LCl 72B circuit pack. 

ADDS "REGENT" 
1'1258 40 CRT 

BX01A DATA CHANNEL PERIPHERAL r:Q}-
REPEATERS INTERFACE 
(OPTIONAL) CIRCUIT TO 

SX02 BUILDING 
OUTLET 

k 
"TELETYPE" 

(117 VAC) 
4310 AAA 

TELEPRINTER 

TO [ ~ BUILDING 
D 

OUTLET 
(117 VAC) 

Fig. 31-Peripheral Interface Circuit (PIC) and Typical Connections 
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CONNECTOR PIN LEAD DESIG DESTINATION

SR01 IOXB BX01
(CONN IOXA (LC3666)
BURNDY IORB
SIIISGR 1 IORA

1

2 3 4 5 6 7

RX5
TXD "TELETYPE" 4310

AAA TELEPRINTER,
SX02 DTR OR ADDS "REGENT"

DTR 40 CATHODE RAY
SIG GRD TUBE

6 DSR
20 DSR

Fig. 32 — Peripheral Connectors SX02 and SR01

5.36 The data set and data mounting should be lo- other circuit packs may be required to implement
cated no more than 46 cable meters (150 cable additional features. Other strappings, working lim-

feet) from the ECSA. The location should permit con- its, etc, are provided for the following units to assist
nection of the interface cable to the processor as well in system planning:
as 120-Vac 60-Hz power to the data set. Interface
equipment for RMATS is shown in Fig. 34. For addi- • Data control circuit (LC171B)
tional RMATS information, refer to Section 554-010-
130. • Data transfer circuit (LC172B)

6. CIRCUIT PACKS AND OPTIONS • Digital network buffer circuit (LC561)

6.01 Th e ECSA is shipped complete with circuit • Dual-speed serial data channel (LC366B)
packs installed. However, engineering an

ECSA installation requires knowledge of the circuit • Energy load control circuit (LC562)
pack locations in the equipment cabinets (Fig. 5
through 7). • I/O and memory control (LC133 and LC133B)

6.02 Pl u g-in printed wiring boards contain the cir- • Network clock (LC121B)
cuitry to control operation of the ECSA sys-

tem. Special marking is used to designate circuit pack • Power monitor and feedback circuit (LC563)
vintages which must be chosen for installation in
specific systems. This marking is a lettered suffix • Time-of-day clock (LC144).
forming a part of the circuit pack code number. When
a circuit pack code specified includes a lettered suffix, A. D ata Control Circuit (LC1718)
only that circuit pack code (or a later version indi-
cated by a higher lettered suffix) should be used. 6.04 Ci r cuit pack LC171B is used in conjunction

with the RMATS. Each circuit pack contains
An LC366 circuit pack should NOT two circuits, 0 and 1, and is installed in the control
be used if an LC366B circuit pack is carrier, segment 0, slot 31. One circuit (1) of the
specified, but an LC366 can be used LC171B circuit pack connects to the external data set
if either an LC366C or LC366B cir- which communicates with the RMATS. The second
cuit pack is specified. circuit (0) is a typical high-speed link which functions

similarly to an LC366C channel. The LC171B circuit
6.03 Standard circuit packs are required for nor- pack with speed control option blocks is shown in

mal system operation. Optional strappings or Fig. 35.
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CONNECTOR PIN LEAD DESIG DESTINATION 

SR01 1 IOXB BX01 
(CONN 2 IOXA (LC366B) 
BURNDY 3 IORB 
Sf11S6R-1 4 IORA 

1 
2 RID' 
3 TXD "TELETYPE" 4310 
4 AAA TELEPRINTER, 

SX02 5 DTR OR ADDS "REGENT" 
6 DTR 40 CATHODE RAY 
7 SIG GRD TUBE 
8 DSR 

20 DSR 

Fig. 32-Peripheral Connectors SX02 and SR0l 

5.38 The data set and data mounting should be lo-
cated no more than 46 cable meters (150 cable 

feet) from the ECSA. The location should permit con­
nection of the interface cable to the processor as well 
as 120-Vac 60-Hz power to the data set. Interface 
equipment for RMATS is shown in Fig. 34. For addi­
tional RMA TS information, ref er to Section 554-010-
130. 

6. CIRCUIT PACKS AND OPTIONS 

6.01 The ECSA is shipped complete with circuit 
packs installed. However, engineering an 

ECSA installation requires knowledge of the circuit 
pack locations in the equipment cabinets (Fig. 5 
through 7). 

6.02 Plug-in printed wiring boards contain the cir-
cuitry to control operation of the ECSA sys­

tem. Special marking is used to designate circuit pack 
vintages which must be chosen for installation in 
specific systems. This marking is a lettered suffix 
forming a part of the circuit pack code number. When 
a circuit pack code specified includes a lettered suffix, 
only that circuit pack code (or a later version indi­
cated by a higher lettered suffix) should be used. 

ft An LC866 circuit pack should NOT 
be used if an LC866B circuit pack is 
specified, but an LC866 can be used 
if either an LC866C or LC866B cir­
cuit pack is specified. 

6.03 Standard circuit packs are required for nor­
mal system operation. Optional strappings or 
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other circuit packs may be required to implement 
additional features. Other strappings, working lim­
its, etc, are provided for the following units to assist 
in system planning: 

• Data control circuit (LCl 71B) 

• Data transfer circuit (LCl 72B) 

• Digital network buffer circuit (LC561) 

• Dual-speed serial data channel (LC366B) 

• Energy load control circuit (LC562) 

• 1/0 and memory control (LC133 and LC133B) 

• Network clock (LC121B) 

• Power monitor and feedback circuit (LC563) 

• Time-of-day clock (LC144). 

A. Data Control Circuit (LC1718) 

6.04 Circuit pack LCl 71B is used in conjunction 
with the RMATS. Each circuit pack contains 

two circuits, 0 and 1, and is installed in the control 
carrier, segment 0, slot 31. One circuit (1) of the 
LCl 71B circuit pack connects to the external data set 
which communicates with the RMATS. The second 
circuit (0) is a typical high-speed link which functions 
similarly to an LC366C channel. The LCl 71B circuit 
pack with speed control option blocks is shown in 
Fig. 35. 

• 
• 
• 

• 

• 
• 
• 
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RIIATS-1
EOUIPNENT
CABINET

CLEAR/TALK

CONVENTIONAL
TELEPHONE TELEPHONE
SETS

RIIIATS 1
PRINTER

RII AT

IIAAP

Fig. 33 — RMATS-1 Equipment

8. D ata Transfer Circuit (LC1728) required in each energy carrier. One of the LC561s
required for the energy carrier must always be in-6.05 Ci r cuit pack LC172B is required for RMATS in stalled in slot 17 of segment 4. The unit providesconjunction with LC171B. This circuit pro- maintenance control for the network control circuit

vides a data channel between the ECSA processor packs in slots 18 through 21 as well as control for anyand the MAAP. The LC172B circuit pack (Fig. 36) LC562 load interface that may be installed in seg-contains an option block to be set for option G, re- ment 4.
quired for the ECSA system.

C. D ig i tal Network 8uffer Circuit (LC561) D. D u a l-Speed Serial Data Channel (LC3668)

6.06 Th e LC561 provides control, and board and 6.07 C i rcuit pack LC366B contains four input/
port decoders for the energy load circuits. The output serial data channels. One channel (cir-

circuit pack provides the signaling for two electrical cuit 0) is a dual-speed (185 or 833 kilobits per second)
carriers or two segments. One LC561 is required for channel. The three remaining channels can be used
each control/energy carrier, and two or three are only for low-speed (185 kilobits per second) opera-
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DATA CLEAR/TALK 

r I~ I I I I 

fl'IAAP 

Fig. 33-RMATS-1 Equipment 

B. Data Transfer Circuit (LC 1728) 

6.05 Circuit pack LCl 72B is required for RMATS in 
conjunction with LCl 71B. This circuit pro­

vides a data channel between the ECSA processor 
and the MAAP. The LCl 72B circuit pack (Fig. 36) 
contains an option block to be set for option G, re­
quired for the ECSA system. 

C. Digital Network Buffer Circuit (LC561) 

6.06 The LC561 provides control, and board and 
port decoders for the energy load circuits. The 

circuit pack provides the signaling for two electrical 
carriers or two segments. One LC561 is required for 
each control/energy carrier, and two or three are 

required in each energy carrier. One of the LC561s 
required for the energy carrier must always be in­
stalled in slot 17 of segment 4. The unit provides 
maintenance control for the network control circuit 
packs in slots 18 through 21 as well as control for any 
LC562 load interface that may be installed in seg­
ment 4. 

D. Dual-Speed Serial Data Channel (LC366B) 

6.07 Circuit pack LC366B contains four input/ 
output serial data channels. One channel (cir­

cuit 0) is a dual-speed (185 or 833 kilobits per second) 
channel. The three remaining channels can be used 
only for low-speed (185 kilobits per second) opera-
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TELCO LOCATION TELEPHONE NETMORK CUSTOIIIER LOCATIONS

CLASS 5 CO
I I I- I- DEDICATED
• c ill • c llJ
O CO O M TOTS

IQ CO I
I

RIIIATS 1 IPROCESSOR I
l

CLASS 5 CO TO 117 VAC
PRINTER ACU DEDICATED DATA

LOOP

ECSADATA
SET

PROGRAN RS-232C
INTERFACE

OPTION
PORT TO

DATA STORAGE OPTIONAL
OUTPUT DEVICE

Fig. 34 — RMATS-1 Functional Block Diagram

tion. Each LC366B circuit pack provides four data 6.08 The LC562 provides contacts for controlling
channels for use in the control/energy carrier. These customer energy loads. Each unit has 16 con-
channels are used for connection to the system con- tact circuits. Up to eight circuit packs may be in-
sole and printers. The circuit pack is installed in the stalled in each segment of an energy carrier.
control carrier, segment 0, slots 20/21 and 22/23. The
low-speed/high-speed option for circuit 0 is selected The working limits for the contacts
via DIP socket J2 (Fig. 37). Dual in-l ine package on the LC562 should not be exceed-
socket Jl is used to select the type of system in which ed.
the LC366B is installed (eg, ECSA system).

E. Energy Load Control Circuit (LC562) 6.09 Th e working limits of the circuit pack contacts
D ANGER: H a z a r dous vo l ta ges m a y are as follows:
accidentally be applied to the ECSA sys-
tem via the LC562 energy load interface MAXIMUM MAXIMUM MAXIMUMleads which e x t end t o t he cu s tomer DC VOLTAGE DC CURRENT POWERthrough the cross-connect field for con-
nection to load control circuitry. 130V 1A 25 VA
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TELCO LOCATION TELEPHONE NETWORK CUSTOl'IER LOCATIONS 

CLASS 5 CO 

Rl'IATS-1 
PROCESSOR 

PRINTER ACU 

PROGRAl'I 

DATA 
SET 

RS-232C 
INTERFACE 

OPTION 
PORT TO 

DATA STORAGE OPTIONAL 
OUTPUT DEVICE 

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

CLASS 5 CO 
DEDICATED 

-LOOP 

TO 117 VAC 

ECSA 

Fig. 34-RMATS-1 Functional Block Diagram 

tion. Each LC366B circuit pack provides four data 
channels for use in the control/energy carrier. These 
channels are used for connection to the system con­
sole and printers. The circuit pack is installed in the 
control carrier, segment 0, slots 20/21 and 22/23. The 
low-speed/high-speed option for circuit 0 is selected 
via DIP socket J2 (Fig. 37). Dual in-line package 
socket Jl is used to select the type of system in which 
the LC366B is installed (eg, ECSA system). 

E. Energy Load Control Circuit (LC562) 

DANGER: Hazardous voltages may 
accidentally be applied to the ECSA sys­
tem via the LC562 energy load interface 
leads which extend to the customer 
through the cross-connect field for con­
nection to load control circuitry. 
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6.08 The LC562 provides contacts for controlling 
customer energy loads. Each unit has 16 con­

tact circuits. Up to eight circuit packs may be in­
stalled in each segment of an energy carrier. 

ft The working limits for the contacts 
on the LC562 should not be exceed­
ed. 

6.09 The working limits of the circuit pack contacts 
are as follows: 

MAXIMUM 
DC VOLTAGE 

130V 

MAXIMUM 
DC CURRENT 

lA 

MAXIMUM 
POWER 
25 VA 

• 
• 
• 

• 

• 

• 
• 



ISS 1, SECTION 554-106-101

J2

0 0
1

OPTION H OPTION J OPTION N OPTION N
300 BAUD 1200 BAUD LOW SPEED HIGH SPEED

DATA CONTROL RATE DATA CHANNEL SPEED

Fig. 35 — LC1718 Circuit Pack Options
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8 

m: 
0 

0 

OPTION H 
300 BAUD 

0 

0 

8 

: rn : 
OPTION J 
1200 BAUD 

DATA CONTROL RATE 

0 

0 

8 
0 

0 

1 
: rn : 

OPTION N 
LOW SPEED 
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8 

□: 
OPTION l'I 

HIGH SPEED 

0 

0 

DATA CHANNEL SPEED 

Fig. 35-LC171B Circuit Pack Options 
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0

16

NOTE:
BLOCK SET FOR OPTION 6 (REQUIREO
FOR ECSA SYSTEIII)

Fig. 36 — LC172B Circuit Pack Showing Shorting Block Set for Option G
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1

000000001 

00000000 

j 
16 

m::::: 
1 

NOTE: 
BLOCK SET FOR OPTION G (REQUIRED 
FOR ECSA SYSTEfll) 

Fig. 36-LCl 728 Circuit Pack Showing Shorting Block Set for Option G 

• 
• 
• 

• 

• 
• 
• 
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J2LC3GBB

J1 SETTING J2 SETTINGS

1B 14 1 14

STRAPS

185 KB/S 833 KB/S
(LOFTI SPEED) (HIGH SPEED)

STRAPPED FOR (OPTION A) (OPTION 8)ECSA
(OPTION E)

Fig. 37 — LC366B Circuit Pack Options
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J1 SETTING 

0 0 

0 0 

~ 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

STRAPPED FOR 
ECSA 

(OPTION E) 

LC366B J2 

J1 D 
D 
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J2 SETTINGS 

16 0 0 
14 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

185 KB/S 
(LOW SPEED) 
(OPTION A) 

Fig. 37-LC366B Circuit Pack Options 

1 0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

833 KB/S 
(HIGH SPEED) 
(OPTION B) 

14 
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6.10 Po wer is calculated as the open circuit voltage mum of 400 pulses per minute can be detected. The
across contacts times the closed circuit cur- circuit pack contains 16 pulse detecting circuits. Only

rent through the contacts. Typical examples for en- one circuit pack per system is used to interface power
ergy load circuits are as follows: meters. This circuit pack may be installed in any en-

ergy load slot in the control/energy and energy carri-
ers.

6.16 In a dd i t ion, a second LC563 is provided for
DC VOLTAGE D C CURRENT POWER maintenance use to test the LC562 circuit

packs. Slots 1 and 2 of segment 0 in the control/130V 0. 19A 25 VA energy carrier is reserved for the LC563 used for test-
50V 0.5A 25 VA
25V ing. A set of special cables (groups 601, 602, and 608)

1A 25 VA are provided to connect between the LC568 (carrier12A 1A 12 VA connector BB01) and the connector(s) associated with
6A 1A 6 VA the LC562 under test.

I. Ti m e-of-Day Clock Circuit (LC144)

6.11 Th e range limitations between the ECSA sys- 6.17 This common-control circuit pack provides an

tem and the customer load control relay may improved hardware clock recommended for

be calculated (when using 26-gauge wire) as follows billing accuracy. It is installed in slot 19, segment 0
with BC equal to the relay coil resistance in ohms, of the control carrier. The H-606-113, Gl battery pack

VOequal to relay operating voltage in volts, and VS provides power for the LC144 in the event of commer-

equal to supply voltage in volts: cial power failure.

7. REFERENCES

DISTANCE (FEET) 1 2 . 19 x RC x (VS/VO-I) 7.01 The fol lowing sections are associated with
the ECSA and, when available, may be used

for additional information:
F. I / O and Memory Control Circuits (LC1338)

SECTION TITLE
6.12 The I/O and memory decoder circuit pack,

LC133B, contains a movable shorting block in 461-130-100 Backboards — Identification
a dual in-line package which provides options for the and Installation
memory pack size used in the random access memory.
The block shall be set to oPtion W as shown in Fig. 38 554-000-000 DIMENSION PBX Numerical
(64K memory boards). Index (refer to this index for

TOP Documents)

G. N e twork Clock Circuit (LC1218) 554-000-100 DIMENSION PB X Mi scella-
neous Documentation Index6.13 The network clock circuit pack (LC121B) pro- (refer to this index for Admin-vides all functional timing for the ECSA sys- istration a nd Main t enancetem. One LC121B is required for each energy carrier Manuals)in slot 18.

554-010-101 DIMENSION Type PBXs — In-
6.14 Th e circuit pack contains a switchable circuit put/Output, In t e r face, and

which must be positioned as shown in Fig. 39. Auxiliary Circ u i ts — Mainte-
nance Support Information

H. Power Monitor and Feedback Circuit (LC563) 554-010-102 Peripheral Interface Circuit
6.15 Th e LC568 detects pulse signals from power 554-010-130 DIM ENSION PB X — Remote

meters or other pulse-type circuits. A maxi- Maintenance, Administration,
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6.10 Power is calculated as the open circuit voltage 
across contacts times the closed circuit cur­

rent through the contacts. Typical examples for en­
ergy load circuits are as follows: 

DC VOLTAGE DC CURRENT POWER 
130V 0.19A 25 VA 
50V 0.5A 25 VA 
25V lA 25 VA 
12A lA 12 VA 
6A lA 6 VA 

6. 11 The range limitations between the ECSA sys-
tem and the customer load control relay may 

be calculated (when using 26-gauge wire) as follows 
with RC equal to the relay coil resistance in ohms, 
VO equal to relay operating voltage in volts, and VS 
equal to supply voltage in volts: 

DISTANCE (FEET) z 12.19 x RC x (VS/V0-1) 

F. 1/0 and Memory Control Circuits (LC133B) 

6.12 The I/O and memory decoder circuit pack, 
LC133B, contains a movable shorting block in 

a dual in-line package which provides options for the 
memory pack size used in the random access memory. 
The block shall be set to option W as shown in Fig. 38 
(64K memory boards). 

G. Network Clock Circuit (LC121B) 

6.13 The network clock circuit pack (LC121B) pro­
vides all functional timing for the ECSA sys­

tem. One LC121B is required for each energy carrier 
in slot 18. 

6.14 The circuit pack contains a switchable circuit 
which must be positioned as shown in Fig. 39. 

H. Power Monitor and Feedback Circuit (LC563) 

6. 15 The LC563 detects pulse signals from power 
meters or other pulse-type circuits. A maxi-
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mum of 400 pulses per minute can be detected. The 
circuit pack contains 16 pulse detecting circuits. Only 
one circuit pack per system is used to interface power 
meters. This circuit pack may be installed in any en­
ergy load slot in the control/energy and energy carri­
ers. 

6.16 In addition, a second LC563 is provided for 

• 
• maintenance use to test the LC562 circuit 

packs. Slots 1 and 2 of segment 0 in the control/ 
energy carrier is reserved for the LC563 used for test­
ing. A set of special cables (groups 601, 602, and 603) 
are provided to connect between the LC563 ( carrier 
connector BB0l) and the connector(s) associated with • 
the LC562 under test. 

I. Time-of-Day Clock Circuit (LC144) 

6.17 This common-control circuit pack provides an 
improved hardware clock recommended for 

billing accuracy. It is installed in slot 19, segment 0 
of the control carrier. The H-606-113, G 1 battery pack 
provides power for the LC144 in the event of commer­
cial power failure. 

7. REFERENCES 

7.01 The following sections are associated with 
the ECSA and, when available, may be used 

for additional information: 

SECTION 

461-130-100 

554-000-000 

554-000-100 

554-010-101 

554-010-102 

554-010-130 

TITLE 

Backboards-Identification 
and Installation 

DIMENSION PBX Numerical 
Index (refer to this index for 
TOP Documents) 

DIMENSION PBX Miscella­
neous Documentation Index 
(refer to this index for Admin­
istration and Maintenance 
Manuals) 

DIMENSION Type PBXs-In­
put/Output, Interface, and 
Auxiliary Circuits-Mainte­
nance Support Information 

Peripheral Interface Circuit 

DIMENSION PBX-Remote 
Maintenance, Administration, 

• 

• 
• 
• 
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O
0 0 0 0 0 0

(NOTE)
0 0 0 0 0 0

NOTE:
BLOCK SET FOR CIRCUIT
PACK OPTION N (64K)
BOARDS

Fig. 38 — Circuit Pack LC133B Shorting Block Set for Option W

SECTION TITLE 7.02 Th e fol lowing schematic diagrams (SDs)
and associated circuit descriptions (CDs)

and Traf f ic System are applicable and may be referred to when required:
(RMATS-1) — Description a nd
Operation DRAWING TITLE

554-106-100 Energy Communication Service SD-1E460-01 PBX System C SS201 Da ta
Adjunct — System Description Channel Repeater (Issue 3D)

554-191-100 DIMENSION P B X — Feature S D-1E467-01 Peripheral I n t er face C i rcuit
Document Reference Guide (Issue 5D)

809-002-100 PBX Equipment Space Require- SD-1E482-01 Maintenance and Administra-
ments tion

Panel — (MAAP) — (Issue 6D)
876-300-100 Electrical Protection — Station

and PBX SD-1E483-01 AC Distribution, Fan Assembly
and Frequency Generator Cir-
cuit (Issue 13D)
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• 
• 

♦ 

• 

• 
SECTION 

• 554-106-100 

554-191-100 

• 809-002-100 

876-300-100 

• 

NOTE: 
BLOCK SET FOR CIRCUIT 
PACK OPTION W (64K) 
BOARDS 
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Fig. 38-Circuit Pack LCl 338 Shorting Block Set for Option W 

TITLE 

and Traffic System 
(RMATS-1)-Description and 
Operation 

Energy Communication Service 
Adjunct-System Description 

DIMENSION PBX-Feature 
Document Reference Guide 

PBX Equipment Space Require­
ments 

Electrical Protection -Station 
and PBX 

7.02 The following schematic diagrams (SDs) 
and associated circuit descriptions (CDs) 

are applicable and may be referred to when required: 

DRAWING 

SD-1E460-01 

SD-1E467-01 

SD-1E482-0l 

SD-1E483-01 

TITLE 

PBX System CSS201 Data 
Channel Repeater (Issue 3D) 

Peripheral Interface Circuit 
(Issue 5D) 

Maintenance and Administra­
tion 
Panel-(MAAP)-(Issue 6D) 

AC Distribution, Fan Assembly 
and Frequency Generator Cir­
cuit (Issue 13D) 
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SN1

1 2 SW1
SECTIONS SHOWN
OPEN
(NOTE)

NOTE: SECTION 2 OF SNITCH RUST ALNAYS BE IN OPEN POSITION. SECTION 1
IS A SPARE ANO IIIAY BE PLACEO IN EITHER POSITION

Fig. 39 — LC1218 Circuit Pack Switch Location and Options

DRAWING TITLE DRAWING TITLE

AC Power Distr ibution, FanSD-1E499-01 Energy Communications Ser- Assembly, and Mini-Recordervice Adjunct (Issue W1E) (Issue 1W)

SD-97736-01 KS-21447 Minirecorder J53135TA S tored Pr o g ram Mem o r y
(Issue 2B) (Issue 1)

7.03 Th e f o l lowing J-drawings are associated J58882DC-1 MAAP (Issue 10W)
with the PBX and may be referred to for addi-

tional information: 7.04 Th e following equipment drawings (EDs)
are associated with the PBX and may be re-

ferred to for additional information:DRAWING TITLE
DRAWING

J53135A-1 B asic Small Cabine t
(Issue 1W2) ED-1E301-01 Environmental Requirements

(Issue 6)
J53135AA-1 Control/Energy Carrier

(Issue 1W2) ED-1E432 Three-Carrier Capacity Cabi-
net Assembly (Issue 1W)

J53135A B-1 Energy Carrier (Issue 1W1) ED-1E433 Three-Carrier Cabinet F r ont
Cover Assembly (Issue 1W)

J53135DA-1 C ontrol an d A la r m Pan e l
(Issue 1W1) ED-1E446 Cabling Information (Issue 1)
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SW1 

BB 
2 

SECTIONS SHOWN 
OPEN 
(NOTE) 

NOTE: SECTION 2 OF SWITCH PIUST ALWAYS BE IN OPEN POSITION. SECTION 1 
IS A SPARE AND MAY BE PLACED IN EITHER POSITION. 

Fig. 39-LC121B Circuit Pack Switch location and Options 

DRAWING 

SD-1 E499-01 

SD-97736-01 

TITLE 

Energy Communications Ser­
vice Adjunct (Issue WlE) 

KS-21447 
(Issue 2B) 

Minirecorder 

7.03 The following J-drawings are associated 
with the PBX and may be referred to for addi­

tional information: 

DRAWING 

J53135A-1 

J53135AA-1 

J53135AB-1 

J53135DA-1 
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TITLE 

Basic Small 
(Issue 1W2) 

Control/Energy 
(Issue 1W2) 

Cabinet 

Carrier 

Energy Carrier (Issue 1 Wl) 

Control and Alarm Panel 
(Issue lWl) 

DRAWING 

J53135JA-1 

J53135TA 

J58882DC-1 

TITLE 

AC Power Distribution, Fan 
Assembly, and Mini-Recorder 
(Issue lW) 

Stored Program Memory 
(Issue 1) 

MAAP (Issue I0W) 

7.04 The following equipment drawings (EDs) 
are associated with the PBX and may be re­

ferred to for additional information: 

DRAWING 

ED-1E301-0l 

ED-1E432 

ED-1E433 

ED-1E446 

TITLE 

Environmental Requirements 
(Issue 6) 

Three-Carrier Capacity Cabi­
net Assembly (Issue 1 W) 

Three-Carrier Cabinet Front 
Cover Assembly (Issue 1 W) 

Cabling Information (Issue 1) 

• 
• .. 

• 

• 

• 
• 
• 
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8. FILL-IN WORKSHEETS WORKSHEET TITLE

8.01 Th e fo l lowing f i l l - in worksheets should be
reproduced locally and the originals kept with Connections for a Data Channel

the section for use in planning future changes. From Repeater to Repeater or
Repeater to Peripheral Device

WORKSHEET

Data Channel Repeater From
Control/Energy Carrier Cross- 3 Peripheral I n t er face C i rcuit
Connections Connections
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8. FILL-IN WORKSHEETS 

8.01 The following fill-in worksheets should be 
reproduced locally and the originals kept with 

the section for use in planning future changes. 

WORKSHEET 

1 

TITLE 

Data Channel Repeater From 
Control/Energy Carrier Cross­
Connections 

WORKSHEET 

2 

3 

ISS 1, SECTION 554-106-101 

TITLE 

Connections for a Data Channel 
From Repeater to Repeater or 
Repeater to Peripheral Device 

Peripheral Interface Circuit 
Connections 

Page 65 
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WORKSHEET 1

DATA CHNNEL REPEATER FROM CONTROL/ENERGY CARRIER
CROSS-COINECTIONS

MODULE 0 CARRIER 0 SEGMENT 0 CROSS - CWECTCtEW CABLE REPEATER
CP SLOT LEAD COLOR CODE COhW BLOCK COW BLOCK TERMINALS

NO. DESIGNATION
IOX60004 Q-BL

20/218 0
I RAO D-N

8-BR

-BL
BL-R

IOX80005 R-0
XAO 0-R20/218 I RB 5 R-G
AO

XBO 8 R-BR
IOXAOOOB BR-R
IOR80008 R-8

22/238 I XBO 0 BK-BL
IOXA0009 BL-BK
IORBOOO BK-

BX01A I RA 0-BK
BK-
-8

BK-BR
BR-BK

IOXB 02+ BK-8
188 IOXA 2+

Y-BL
IORA0002% BL-Y
IOX80010 Y-0
I XAO 10 0-Y

8 10 Y-G
IORA0010 G-Y22/238 IOXBO 11 Y-BR

XA 11 BR-
IORB 11

S-Y
IOX80006 V-BL
I XA0006 BL-V
IOR V-0

0-V20/218 IOX80007 V-G
IOXA 7 G-V
ORB 7 V-BR

IORA BR-V
V-S
S-V

0 THESE LEADS ARE ALSO CONNECTED TO BX07 — ONLY ONE SET OF LEADS SHOULD BE USED AT ONE TINE.
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WORKSHEET 1 

DATA CHANNEL REPEATER FROM CONTROL/ENERGY CARRIER 
CROSS-CONNECTIONS 

IIODULE 0 CARRIER 0 SEGMENT 0 CROSS-CCNIIECT 
COfl'1 CABLE 

CON'1. CP SLOT 0CT LEAD COLOR CODE C0tlN BLOCK C0tlN BLOCK 
NO. NO. NO. DESIGNATION 

IOXB0004 W-BL 1 
I •a '" BL-W 2 20/21B 0 I RHO 4 W-0 3 
I RAO 1, 0-W 4 

W-G 5 
6-W 6 
W-BR 7 
BR-W 8 
W-S 9 
s-w 10 
R-BL 11 
BL-R 12 

IOXB0005 R-0 13 
20/218 1 rnXAOaa5 0-R 14 

IORBooo5 R-G 15 
J.UHAOuuo 6-R 16 
IOX80uu8 R-BR 17 

0 IOXAOOOB BR-R 18 
IORBOOOB R-S 19 

22/23B 
1 ■ -:-=.11. ■ n•~IM s-R c:u 

IOXB0009 BK-BL 21 
1 IOXA0009 BL-BK i,!i,! 

IORB0009 BK-0 i,!;i 

BX01A IORA0009 0-BK 24 
BK-8 i!O 

G-8K 26 
BK-BR 27 
BR-BK 28 

IOX8uu02* 8K-S 29 
188 0 IOXAuuu2• S-HK 30 

I-, • Y-BL 31 
IORA0002* BL-Y 32 
IOX80010 Y-0 33 

2 IOXA0010 0-Y 34 
J.UHBuu10 Y-G 31> 

22/238 IORA0010 G-Y 36 
IOX80 11 Y-BR 37 

3 rnXA 11 8R-T .:SIS 

IORB 11 Y-5 .:,:, 

.LUHII 11 S-Y 40 
IDXB0006 V-BL 41 

2 IOXADDD6 BL-V 42 
IOReaaas V-0 43 

20/21B 
I , .. 0-V 44 
IOX80007 V-G 41> 

3 IOXAuuu7 G-V 46 
IORBuuu7 V-BR 47 
IORAuuu, 8R-V 48 

V-S 49 
s-v OU 

* THESE LEADS ARE ALSO CONNECTED TO BX07 - ONLY ONE SET OF LEADS SHOULD BE USED AT ONE TI"E. 
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ISS 1, SECTION 554-106-101

NORKSHEET 2

CNOIECTIONS FOR A DATA CHAINEL REPEATER FROM
REPEATER TO REPEATER OR REPEATER TO PERIPHERAL DEVICE

1ST REPEATER 2N), 3RD, OR 4TH REPEATER
TO TO

CARR 0 TO SUCCEEDING TO SUCCEEDINGPSX LEADS LEAD PERIPHPBX REPEATER PRECEDING REPEATERSEG 0 FROM SX01A REPEATER DESIG TERM.OR OR
PERIPHERAL PERIPHERAL

LC348
T81 TERM. T81 TERM. T81 TERM. TB1 TERM.

SLOT CIRCUIT NO. NO.
IOXA 1A 18 1A 18 XT1

0/2 IOXB 2A 28 2A 28 XR1
IORA 3A 38 3A 38 RT2
IORB 4A 48 4A 48 RR2
IOXA 1E 58 1E 58 XT3

1/3 IOXB 2E 68 2E 68 XR3
IORA 3E 78 3E 78 RT4
IORB 4E 88 4E 88 RR4
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MOD 0 

CARR 0 

SEG 0 

LC34B • SLOT CIROJIT 

0/2 

--
1/3 

• 
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ISS 1, SECTION S54-106-101 

WORKSHEET 2 

COM4ECTIONS FOR A DATA CHAI\IIEL REPEATER FROM 
REPEATER TO REPEATER OR REPEATER TO PERIPHERAL DEVICE 

1ST REPEATER 2ND, 3RD, OR 4TH REPEATER 

TO TO 
TO SUCCEEDING TO SUCCEEDING PBX LEADS PBX REPEATER PRECEDING REPEATER FROM BX01l OR REPEATER OR 

PERIPHERAL PERIPHERAL 
TB1 TERM. TB1 TERM. TB1 TERM. TB1 TERM. 

NO. NO. NO. NO. 

IOXA_ _ _ _ 1A 18 1A 1B 
IOX8 ____ 2A 2B 2A 28 
IORA__ _ _ _ 3A 3B 3A 3B 
IOR8_ _ _ _ 4A 4B 4A 4B 
IOXA__ ___ 1E 5B 1E 5B 
IOX8 ____ 2E 6B 2E 6B 
IORA__ ___ 3E 7B 3E 7B 
IORB ____ 4E 8B 4E 8B 

LEAD PERIPH 
DESIG TERM. 

XT1 
XR1 
RT2 
RR2 
XT3 
XR3 
RT4 
RR4 
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SECTION 554-106-101

WORKSHEET 3

PERIPHERAL INTERFACE CIRCUIT COIOIECTIONS
SLOT OOBX01A PIC CORI CABLE

LEAD CNwDESIG COLOR LEAD
LC364B CKT NO. BLK TERM. CODE DES IG

IOXBOO 11-BL IOXB
IOXAOO BL-II IOXA
IOR BOO II-O IORB
IORAOO O-II IORA
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SECTION 554-106-101 
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WORKSHEET 3 

PERIPHERAL INTERFACE CIROJIT CONNECTIONS 

SLOT __ OOBXOlA PIC CCNI CABLE 
LEAD CCNI DESIG COLOR LEAD 

LC366B CICT NO. BLK TERM. CODE DESIG 

IOXBOO __ W-BL IOXB 
IOXAOO __ BL-W IOXA 
IORBOO __ W-0 IORB 
IORAOO __ 0-W IORA 

• 
• 
• 

• 

• 
• 
• 


