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IDENTIFYING TECHNICAL PUBLICATION SHEET

I. IDENTIFICATION DATA Il. SUPPLEMENTAL DATA

PURPOSE: This technical publication i's issuied 1. LIST OF AFFECTED PAGES IN BASIC
for the purpose of identifying an authorized MANUAL.

commercial manual for Army use and for pro- Section No. Page No.
viding supplemental technical information | 1-1
hereto. ¥ 2-1, 2-2, 2-3, 2-4
MANUFACTURER: ITT Telecommunica- [l 31, 3-2, 3-6, 39
tions v 4-1, 4-31
2107 Swift Drive \ 5-1, 5-2, 5-5, 5-10, 5-11, 5-12
Oak Brook, Illinois X1l 12-7, 12-9, 12-10
60521 X111 13-1. 13-2
Supplied under a. SUPPLEMENTARY INFORMATION. The
Equipment: Contract No.: information contained in the above identified
Electronic Telephone DAABO7-71-c-007 commercial manual is supplemented as follows:
Central  Office DAABOQ7-72-C-0116 a. Introduction/Scope
AN/FTC-37(V)2 b. Pre-Installation
c. Cabinet Familiarization
Electronic Telephone DAABO07-72-C-0103 d. Power-off Connection and Tests
Centra  Office e. Power-On Adjustment
AN/FTC-37(V)1 f. General Operational Description

p. Trouble Detection and Repair

TITLE: ITT Telecommunications Electronic ’
h. Console Operation

Private Automatic Branch Ex-
change Installation Maintenance
Manual
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PART A

INTRODUCTION

Section |. GENERAL

1-1. Scope

a. This manual contains procedures for

operating, installing and making Elec-

ionic Telephone Central Office AN/FTC-37(V)1
(100-line Electronie Private Automatic Branch
jIExchange (EFABX) sysiem) and AN/FTC
I37(V)2 (200-line EPABX system). These proce-
dures include operation, installation, and
maintenance instructions for the X-500 Series
Key Service Units (KSUs) and for the NE-3
'speakerphone system, used with AN/FTC-
37()1 and AN/FTC-37(V) 2. This manual also
contains operating procedures for Control
Monitor C-9263/FTC (Attendant’s Console),
used with AN/FTC-37(V)1, and Control Monitor
‘C—S958[FTC, the attendant’s console used with
AN/FTC-37(V)2.

b. For a listing of applicable publications re-
ferred to in this manual, refer to appendix A,
References.

c. Refer to appendix B for the Maintenance
Allocation Chart (MAC).

d. For identification of the component parts
comprising the equipments covered in this
manual, refer to TM 11-5805-652-24P, Repair
Parts and Special Tools List (RPSTL).

1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of
DA Pam 310-4 to determine whether there are
new editions, changes, or additional publica-
tions pertaining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to
determine whether there are modification work
orders (MWOQOs) pertaining to the equipment.

1-3. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, records, and
reports which are to be used by maintenance
personnel at all maintenance levels are listed in
and prescribed by TM 38-750.

b. Report of Packaging and Handling De-
ficiencies. Fill out and forward DD Form 6 (Re-
port of Packaging and Handling Deficiencies) as
prescribed in AR 700-58/NAVSUP PUB 378/
AFR 71-4/MCO P4030.29, and DSAR 4145.38.

C. Discrepancy in Shipment Report (DIS-
REP) (SF 361). Fill out and forward Discre-
pancy in Shipment Report (DISREP) (SF 361).
as prescribed in AR 55-38/NAVSUPINST
4610.33/AFM 75-18/MCO P4610.19A, and DSAR
4500.15.

1-4. Reporting of Errors

Report of errors, omissions, and recommenda-
tions for improving this publication by the indi-
vidual user is encouraged. Reports should be
submitted on DA Form 2028, Recommended
Changes to Publications and Blank Forms, and
forwarded direct to Commander, US Army Elec-
tronics Command, ATTN: AMSEL-MA-CW,
Fort Monmouth, NJ 07703.

Section II. DESCRIPTION AND DATA

1-5. Purpose and Use

Refer to supplement section |, page I-I, parag-
raph 1.0. Refer also to the two pages preceding
page I-I. Thes pages, unnumbered, are titled

“ldentifying Technical Publication Sheet” and
“Introduction,” and are located in part ONE of
this manual (as indicated in the table of con-
tents).

1-6. Description

Refer to supplement section |, page I-l, parag-
raph 2.0 (part ONE).

1-7. Difference Between Models

Refer to supplement section |, page I-I, parag-
raph 2.0 (pat ONE). Refer aso to paragraph 1-3
below.

Vii
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1-8.

Refer to supplement section I,

ment

Items Comprising an Operable Equip-

page 1-2, table

-1, (part ONE), for a description of major
equipments comprising the AN/FTC-37(V)1 and
the AN/FTC-37(V)2. The AN/FTC-37(V)1 and
the AN/FTC-37(V)2 and the major equipments
comprising them are further described below.
The used-on codes employed for identifying and

sociating these equipments are defined as fol—'
lows: ‘
A-AN/FTC-37(V)1
B-AN/FTC-37(V)2
C-OA-8721/FTC37(V)
D-OA-8658/FTC-37(V)
E-OA-8659/FTC-37(V)
F-OP-83/FTC-37(V)
G-OP-71/FTC-37(V)

viii

| Used-On Code
FSN (q:‘;; Nomenclature P%tfrﬁo A Ts e s e sTs
5805-155-8029 1 Centrd Office, Telephone, 6287302
Electronic  AN/FTC-37(V)1
5805-134-8419 1 Centra Office, Telephone, 6287266
Electronic  AN/FTC-37(V)2
5805-001-4071 1 Line Circuit and Matrix 130203-101 x
Switching Group OA-8721/ (modified)
FTC-37(V)
5805-134-8412 1 Line Circuit and Matrix 130097-1 x
Switching Group OA-8658/
FTC-37(V)
5805-136-9014 1 Line Circuit and Matrix 130097-1 x
SNitching Group OA-8659/
FTC-37(V
5805-155-8030 1 Power Su(pp) y Group OP-83/ 6287294 x
FTC-37(V
5805-134-8415 1 Power Supply Group OP-71/| 6287263 x
FTC-37(V)
5805-155-8041 1 Control Monitor C-9263/FTC 316199(2)122 x
5805-134-8414 1 Control Monitor C-8958/FTC 316199(2)122 x
5830-139-1054 1 Power Supply Assembly 616300(1)122 x | x x| x
5830-139-1055 1 Power Supply Assembly 616300(2)122 x | x x| x
5830-139-1056 1 Power Supply Assembly 316300(3)122 x | x x| x
5830-162-4449 1 Power Supply Assembly 316300(4)122 x | x x| x
5830-138-4832 10  Line Circuit Assembly 316040(1)122 x| x| x
5830-159-5969 10 Line Circuit Assembly 316040(2)122 x| x| x
5830-138-4829 2 Originate Control and Group 616029(1)122 x| x
Generator As@emb(I}/
5805-147-5596 2 Originate Control and Group 316029(2)122 X
Generator Assembly
5895-005-2463 3 Register Assembly 316302(1)122 x| x| x
5805-160-8948 1 Group Hunt Assembly 316045(1)122 x | x
5805-160-8948 3 Group Hunt Assembly 316045(1)122 x
5839-138-4831 2 System Alloter Assembly 316039(1)122 x| x
5805-150-1754 2 System Allotter Assembly 316039%3 122 x
5805-168-4928 12 Junctor Assembly 316024(1)122 x| x| x
5830-138-4836 1 Overide Attendant Assembly 316062(3)122 x | x
5830-150-1747 1 Overide Attendant Assembl 316062(4)122 x
None Assigned 1 Miscellaneous Panel Assembly 13(0048_?_@) x
modifi
None Assigned 1 Miscellaneous Panel Assembly 130046-1 x
_ (modified)
Non Assigned 1 Miscellaneous Panel Assembly 130046-2 x
modifi
5830-138-4834 1 Class of Service Assembly 316043(2)122 x| x| x
5830-153-9422 1 Class of Service Assembly 316043(3)122
5805-148-0674 2 Primary-Secondary Matrix 316065(16)122 x| x | x
_ Assembly |
None Assigned 1 Tertiary-Quarternary Matrix 316041(11)122 X
Assembly
5805-148-0673 1 Tertiary-Quarternary Matrix 316041(12)122 h | x |
Assembly |
_—
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—

Qy : g Mir's Used-On Code
(en) Part No C D E F G
5805-148-0673 1 | Tertiary-Quarternary 316049(12)122
Matrix Assembly
5830-139-1058 1 |5V Supply and Alarms, 316301(1)122 x | x| x| x
Assembly
5830-139-1040 1 | Main Alarm Voltage Check 316069(2)122 x | x x
Assembly
5830-139-1041 1 |voltage gpeck Supply 316070(2)122 x | x x
Assam
5830-138-4838 1 |'System M%n Alarm Assembly 316068(2)122 x | x
5830-138-4830 2 |Tone Supply Assembly 316037(1)122 x | x
5830-138-4835 1 | Public Address Assembly 316047(1)122 x | x
5895-009-1113 1 | Conference Assembly 316077(1)122 x | x
None Assigned 1 | Attendant% Control Assembly 316035&2?122 x | x
5805-147-5595 1 JAttendant% Trunk and 316073(2)122 x | x
Allotter Assembly
5830-150-1748 1 JAttendant’s Trunk Assembly 316099%2;122 x | x
None Assigned 6 | City Trunks Assembly 316075(4)122 x
None Assigned 1 |Trunk Allotter Assembly 316034(2)122 x
None Assigned 1 Unassjn%ed Night Answering 316036(6)122 x
Assembly
None Assigned 1 | Assigned Night Answering 316042(1)122 x
Assembly
None Assigned 1 | Series Voltage Regulator 316141(3)122 x
Assembly
None Assigned 1 | Miscellaneous Panel Assembly 6287303 x
None Assigned 1 | Miscellaneous Panel Assembly 6287264 x
5805-169-5017 1 | Power Supply Assembly 316300(6)122 x| x
5805-169-5018 1 | Power Supply Assembly 316300%63122 x| x
5805-162-4444 1 | Power Supply Assembly 316300(7)122 x| x
5805-460-8820 1 | Power Supply Assembly 361300(8)122 x| x
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PART ONE

SUPPLEMENT

EPABX INSTALLATION AND MAINTENANCE DATA

INTRODUCTION

PURPOSE OF SUPPLEMENT.

This supplement extends coverage of the ITT Tele-
communications TE-400 EPABX Ingtallation and
Maintenance commercial manual. The purpose of the
supplementary materia provided IS tworold. First,
it supplies additional material needed to expand the
basic commercial manual. Secondly, it provides
material to cover the No-Break Power modifications
that have been incorporated into Electronic Telephone
Central Office AN/FTC-37(V)2 é200-||ne EPABX sys-
tern& and Electronic Telelg)hone entral Office AN/
FTC-37(V)1 (100-line EPABX system).

This supEIement consists of two parts: Part 1, Sup-
plement EPABX |nstallation and Maintenance Data,
contains both additional data to sugplement the basic
manual and data covering the No-Bresk Power Modi-
fication; Part 2, Console Operation, contains addi-
tional data on console operation. Refer to Repair
Parts and Specia Tools List for component Parts
Identification information.

USE OF SUPPLEMENT.

The 200-line EPABX system is similar to the 100-
line EPABX system. is supplement covers both
systems. Certain garagraphs in this supplement are
applicable to the 200-line and/or 100-line EPABX

stems. The paragraph text is prefixed with system
%/entificalion (280—ﬁ?1e?p200-line EPABX syster%y or
100-line) 100-line EPABX system as %[:C)I)hcable.

he designation assigned for a number para%raph
will also apglal to all sub-paragraphs unless other-
wiseindicated. The absence of the prefix designates
that the paragraph is applicable to both 200-line and
100-line EPABX systems.

The contents of this supplement should be examined
by al users of EPABX equipment to familiarize them-
selves with the supplemental data provided and also
to ascertain what material in the basic manual has
been au%mented. The following sectionsin the basic

manua have been supplemented:
Section | scope
Section Pre-Installation
Section |l Cabinet Familiarization
Section IV Power-Off Connection and Test
Section V Power-On Adjustment
Section X1l General Operational Description
Section X1l Trouble Detection and Repair
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Supplement

Section |

S COPE

10 GENERAL

The installation and maintenance
information provided herein supplements the installa-
tion and maintenance data provided in the basic
EPABX commercial manual. In addition, material is
provided to cover the No-Break Power modification.
Table 1-1 lists the components of the EPABX, the
official nomenclature, common name and manufactur-
er’s part number.

2.0 EQUIPMENT DESCRIPTION

The components that make up the
various configuration of EPABX are listed in table
I-1. The differences between for example, a 100-
line EPABX and a 200-line EPABX is basically in the
No-Break Power system. Differences within the
functional areas of the EPABX can be found within the
appropriate EPABX configuration satellite drawings
and in the basic commercial manual. Thedifferences
between the 200-line and 100-line EPABX No-Break
Power system is discussed below:

(200 Line) The 200-line EPABX system with
No-Break Power modification consists of three cabi-
nets. Cabinet No. 1 is a basic unit with minor
changes resulting from the No-Break Power modifica-
tion. The changes involve the modification of the
Miscellaneous Panel Assembly and the addition of an
audible alarm to signi?/_ when a system main alarm
occurs. Cabinet No. Z is a basic unit with minor
changes also made to the Miscellaneous Panel Assem-
bly. Cabinet No. 3 contains the No-Break Power
supplies. The No-Break Power modification, as des-
cribed in this supplement, is not the same option des-
cribed in the basic manual; that is, battery standby
power is not provided. The No-Break Power modifi-
cation consists of the addition of a third cabinet hous-
ing a duplicate set of power supplies as provided in
cabinets 1 and 2. The standby power supplies are
connected through control circuitry to the power bus
bars as are the primary power supplies. If a primary
power supply fails, control circuitry will automati-
cally remove the defective supply from the bus bar
and the standby power supply will assume the full load
with no break 1n service.

(100 Line) The 100-line EPABX system with
No-Break Power modification is similar in design to
the 200-line EPABX system except that the 100-line
EPABX No-Break power supply cabinet contains one
set of power supplies. The power supplies used in
both cabinets are identical to the ones used in the 200-
line EPABX system. The 100-line EPABX functions
are all located in the Line Circuit and Matrix Switch-
ing Group OA-8721/FTC-37(V) (Cabinet 1). The
changes made to this cabinet are the same as those

& scribed for the 200-line EPABX.  If a primary FOW-
er supply in cabinet 1 fails, control circuitry wil
automaticalclf/ remove the defective supply from the
bus bar and the standby power supply in"the No-Break
cabinet will assume the full load with no break in ser-
vice.

3.0 TEST EQUIPMENT

] ) Table 1-2 lists the test equipment
required for direct support maintenance.

4.0 INSTALLATION DRAWINGS

Installation drawings supplied
with the equipment are referenced in this supplement.
Consult the Installation Specifications drawing, which
is_a part of the installation drawing package supplied
with your eqw‘ament, for a list, by title and number,
of all'the installation drawings required. A basic
complement of the types of drawings normally sup-
plied in this installation drawing package are as fol-
lows:

(a) Location and Plant Plan

(b) Equipment Layout and Instal-
lation Details

(c) Cable Carrier Layout and
Installation Details

(d) Cabling Diagram

(e) Distribution Frame Layout

(f) Wire Run List

(2) _Cclmsolidated List of Mater-
ials

A specific installation drawing will be referenced by
drawing type only. Consult the Installation Specifica-
tions &awn]i] list for the drawing number applicable
to your facility.

5.0 PACKAGING DATA

The EPABX is packaged in accor-
dance with specification MIL-P-116, Method 11. The
equipment cabinets are packaged in individual woo&n
shipping crates. Corners and sharp edges of cabinets
are covered with cushioning material to protect the
vaporproof barrier.

6.0 PREPARATION FOR RESHIPMENT

o Repackaging of equipment for ship-
ment or limited storage will normally be performed
at a Packaglng facility or by a repackaging team.
Should emergency packaging be required, select the
materials from those listed in SB 38-100, Preserva-
tion, Packaging, and Packing Materials, Supﬁlies, ]
and Equipment Used by the Army. Package the equip-
ment in accordance with the original packag_lnP, S0
far as possible, or with the available materials.
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Table 1-1. Official Nomenclature to Common Name

Officia Common Mfr. Cabinet
Nomenclature Name Part No. No.
Central Office, Telephone, Electronic 200-Line EPABX 6287266 --
AN/FTC-37(V)2 condgting of:
Line Circuit and Matrix Switching Matrix Switching Group 130097-1 1
Group OA-8658/FTC-37(V)
Line Circuit and Matrix Switching Switching Group 130097-1 2
Group OA-8659/FTC-37(V)
570(\%3 Supply Group OP-7U/FTC- No-Break Cabinet 6287263 3
Control-Monitor C-8958/FTC Console 316199(2)122 N/A
Central Office, Telephone, Electronic 100-Line EPABX 6287302 --
AN/FTC-37(V)1 consisting of:
Line Circuit and Matrix Switching Matrix Switching Group 130203-101 1 ]
Group OA-872UFTC-37(V) (Modified)
Power Supply Group OP-83/FTC- No-Break Cabinet 6287294 2
37(V)
Control-Monitor C-9263/FTC Console 316199(1)122 N/A

Table 1-2. Test Equipment

Test Equipment Mfr. Part No. Nomenclature or FSN
Multimeter Simpson 260 AN/USM-210
Oscilloscope HP120B 6625-016-1874
Card Extender 130587-1

Card Extender 130587-2

Card Extender 130587-3

Card Extender 130680-1

Hand Test Telephone Automatic Elec. L-9066-CF

Cord and Plug Assy. Automatic Elec. D-543142-A
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Section |1

PRE-INSTALLATION

10 GENERAL

1.1 AC Inpot Per No-Break Cabinet

(200 Line, Cabiret No. 3)
(z) 11SVAC, €7 Hz, 30 Amp

(100 Line, Cabinet No. 2)
(b) 220VAC, 50 Hz, 15 Amp

AC Power Protection Per No-

Break Cabinet

{200 Lire, Cabinet No. 3)

(a} 30 Amp circuit breaker per
115VAC input

ElOO Line, Cabinet No. 2)
b) 15 Amp circuit breaker per
220VAC input

External AC Cabling Per Bay

Refer to appropriate Installation
drawing.

1.4 Externd DC Power Requirements
Not applicable.
15 Grounding

Refer to Section |11, Fig. 3-1, in
basic manual and appropriate In-
stallation drawing.

2.0 EQUIPMENT CAPABILITIES AND STANDARD
CONFIGURATION

2.1 (200 Line) Power Equipment

The power supply equipment pro-
vided consists of a primary and a No-Break back-up
secondary arrangement.

2.1.1 Primary Power Supply (316300)

The primary power sup IP/ equip-
ment consists of four individual power modules
mounted vertically at the extreme left side of cabinets
1 and 2 at levels D-G. The power modules in cabinet
1 are cross-connected to modules of similar output in
cabinet 2. The power modules in cabinet 1 are the
master units while those in cabinet 2 are the slave
units. All voltage adjustments are made in the master

units. The combined cutputs of master and slave
modules are applied to common bus bars in

cabinets 1 and 2 through two power relays. Refer to
System Power and Miscelianeous Frame Circuit (Mod)
drawings.

2.1.2 Ho-Break Power Supply (316300)

The No-Bresk b&C_k-.L(JP aPower
supply equipment consists of eight individual power
modules mounted in cabinet 3. "Four modules(master
units) are mounted vertically at the left at levels D-G
while four modules (slave units) are mounted verti-
cally at the right also at levels D-G. The modules
at the left are cross-connected to the modules at the
right with similar outputs. The combined outputs of
master and_slave modules are applied to commonbus
bars in cabinets 1 and 2 through two power relays
located in cabinet 3. Refer to System Power and Mis-
cellaneous Frame Circuit (Mod) drawings.

2.2 (100 Line) Power Equipment

) ) The power supply equipment pro-
vided consists of a primary and a No-Break back-up
secondary arrangement.

2.2.1 Primary Power Supply (316300)

The primary power supply equip-

ment is the same as desc_ribed% _Parag_raph %/.1.1 )
and is also located in cabinet 1. The difference being
that the power supply outputs are cross-connected to
modules of similar outputs in the No-Break cabinet.
The outputs of cabinet 1 modules are applied to a com-
mon bus bar in cabinet 1 through a power relay. Refer
to System Power and Miscellaneous Frame Circuit
(Mod) drawings.

2.2.2 No-Break Power Supply

(316300)

_ The No-Break back-up power
supply equipment consists of four individual power
modules mounted in the No-Break cabinet (cabinet 2).
The four modules are mounted vertically at the left at
levels D-G. The outputs of the modules are applied
to common bus bars In cabinet 1 through a power re-
II\zjly located in cabinet 2. Refer to System Power and

Iscellaneous Frame Circuit (Mod) drawings.
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CABINET

1.0 PRELIMINARY INSTALLATION PROCEDURE

1.1 Place equipment in the assigned
applicable place. Refer to Fig.
3-1 in the basic mannal and applicable Equipment
Lajout and Installation Detail drawings.
Unpack the equipment and Use anplicable
Coﬁsolidated ci_ R R

2.0 SYSTEM CABINET DESCRIPTION

2.1 200-Line Cabinets No. | and 2 and
100-Line_Cabinet No. 1

The first and second cabinet of the 200-line EPABX
system and the first cabinet of the 100-line EPABX
system is described in the basic manual.

2.2 No-Break Power Cabinet (Fig.
- an -

Figure 3-1 illustrates the No-Break Power configura-
tion for the 200-line EPABX cabinet No. 3. Figure
3-2 illustrates the No-Break Power configuration for
the 100-line EPABX cabinet No. 2. Only levels C
through G of these cabinets are used. Level C is
designated Attendant Control Sub-Back. However,
this level contains only three printed circuit boards
in the No-Break Power configuration. The DC power
supplies are equipped on levels D through G.

3.0 PRINCIPAL ITEMS LOCATIONS
3.1 System Test Panel

The No-Break Power cabinets are
equi glped with a modified version of the System Test
Panel illustrated in Fig. 3-8 of the basic manual.
The No-Break cabinets have only a voltage check
pushbutton (labeled V. C. RESET).

3.2 No-Bresk Power Cabinet, AC
Power Source, DC Power Supplies
and Blower Locations

Remove rear door and face rear. Refer to No-Break
Power Cabinet assembly drawing.

3.2.1 The blower input and filter input

are located at the bottom |€ft.

NOTE: Blockage of blower input will remove power
from the system.

3.2.2 The AC power transformers and
their associated capacitors are

positioned at the bottom right.

inventory.
ist of Materials drawing to chieck items.

TM 11-5805-652-14
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FAMILIARIZATION

3.2.3 The AC power cord access ent-
rance is located between the blow-

er input and AC power transformer.

3.3 (200 Line) Mjscellaneous Panel Assembly
(Fig. 3-3, 3-4, and 3-5)

Faci n%the rear of a cabinet, the miscellaneous panel
assembly is on the inside right.

331 cabinet 1 Miscellaneous Panel
Assembly (Fig. 3-3)

Letters A, B, C etc., have been assigned to indivi-
dua items of the panel assembly. The items are
identified below:

A - AC Circuit Breaker for
Cabinets 1 and 2

B - VC Transformer Fuse, 5VDC
&Sgly, Blower Fuses, and 3
VDC Power Relay

C - Spare Fuses

D - Voltage Check Transformer

E - Power Relay

F - Ring Generator

G - Ring Generator Suppression
Assembly, and Diodes CRA3,
CRA4

H - PFCT1, PFCT2, Auxiliary
Relay, and RL1

J - MCT through MC5 (5VDC

K - MEPYvDC supply Rectifien),
and Diodes CRSR, CR5B
L - OL, MRL, and MCB (5VDC

SuEpgy .

M - TE Resistor Assembly and
RV1, RV2, SCR1, RV21,
Rv22

N - TE Resistor Assembly PCB

O - Miscellaneous Panel Assem-
bly, Connector Block

Cabinet 2 Miscellaneous Panel
Assembly (Fig. 3-4)

Letters A, B, C etc., have been assigned to indivi-
dual items of the panel assembly. The items are
identified below:

3.3.2

A - Not Used

B - VC Transformer Fuse, 5VDC
Supply, and Blower Fuses

C - Spare Fuses

D - Voltage Check Transformer

E - Power Relay

F - Ring Generator

3-1
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Figure 3-1. 200-Line EPABX No-Break Power Configuration.
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Figure 3-2.

100-Line EPABX No-Break Power

Configuration
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Figure 3-3. 200-Line EPABX, Cabinet 1 Miscellaneous Panel Assembly.
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G - Ring Generator Suppression

Assembl'xF
H- PFCT1, PFCT2, 3VDC
Power Relay, aid RL1
J - Not Used
E'QDIOEAGRCRS% MCB (5VDC
, an
]Suppl);)

Y- Not Used

N- Not Used

O - Miscellaneous Panel Assem-
bly, Connector Block

333 cabinet 3 Miscellaneous Panel
Assembly (Fig. 3-5)

Letters A, B, C, etc., have been assigned to indivi-
dual items of the panel assembly. The items are
identified below:

- AC Circuit Breaker

Supply, and Blower Fuses

- %})are Fuses

- Voltage Check Transformer
- Power Relay

- Power Relay

Diodes CRA1, CRA2

Relaly No. 2
MCT through MC5 (5VDC

- WS RRbE Suply Recfir)

" QL MR1, and MCB (5VDC
M - MIBYERSD, CRSE, CRSF,
SCR1

-Q2
O- f\gAiscellaneous Pandl Assem-
bly, Connector Block
P - Diode CRB1

3.4 (100 Line) Miscellaneous Panel Assembly
(Fig. 3-6 and 3-1)

Facing the rear of a cabinet, the miscellaneous panel
assembly is on the inside right.

34.1 Cabinet 1 Miscellaneous Panel
Assembly (Fig. 3-6)

Letters A, B, C, etc., have been assigned to indivi-
dual items of the')panel assembly. The items are
identified below:

A - AC Circuit Breaker for
Cabinet 1

in
B - VC Transformer Fuse, 5VDC

Supply, Blower Fuses, and
NEC Power Relay

C - Spare Fuses

- VC Transformer Fuse, 5VDC

D - Voltage Ckeck Tranaformer

E - Power Relay

F- Ring Generator

G- Diodes CRA3, CRA4

H - PFCT1, PFCT2, Auxillary
Relay, and RL1

J - MC1 through MC5 (5VDC

K - B svoc Suppy Rectfir)

and Diodes CR5A, CR5B

L - Q1, MR1, and MCB(5VDC

ly).

M- 'I%p&&stor Assembly and
RV1, RV2, SCR1, RV2],
RV22

N - TE Resistor Assembly PCB

O - Miscellaneous Panel ‘Assem-
bly, Connector Block

3.4.2 Cabinet 2 Miscellaneous Pane
Assembly (Fig. 3-7)
Letters A, B, C, €tc., have been assigned to indivi-

dua items of the panel assembly. The items are
identified below:

A - AC Circuit Breaker

B - VC Transformer Fuse,
5VDC Supply, and Blower
Fuses

Spare Fuses

- Voltage Check Transformer
- er

Diodes CRX%, CRA2

Relaiy No. 2 (AUK)

MCT through MC5 (5VDC

- v Supny Rectifier)
- Q1, IR1, and MCB{(5VDC

- ) orse, scri

- Miscellaneous Pandl Assem-

bly, Connector Block
N - Diode CRB1

<r-r X< IOommMoO

35 No-Break Cabinet Horizontal and
Vertical Bus Bars

Refer to basic manual for description of the No-Break
Cabinet horizontal and vertical bus bars.

3.6 No-Break Cabinet Printed Circuit
Board Locations

For location of PCB’s on 200-line No-Break cabinet,
see Flg. 3-1, on 100-line No-Bresk cabinet, see Fig.
3-2. Each PCB isinserted into the appropriate fe-
male connector and each has a distinct pl ug% arrange-
ment that prevents inadvertent insertron of the PC
into an incorrect position.
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POWER-OFF CONNECTIONS AND TEST

1.0 GENERAL These connections have aiready been accompl |iShed
Perform externa! ground cable copnection 28 des-
Refer to the material in the basic cribed in the applicable Installaticn Specificat!O"

manuai and the Installation Drawings listed in Section drawing.
I of this supplement for equipment interface informa-
tion. 3.0 POWER-OFF MEASUREMENTS

20 POWER/GROUND CONNECTIONS

? o internal AC power input and . Perform power-off measurements
power Multi plecaueocoﬁ:emm are ,.;;‘;g‘,y as described in basic manual.
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Section V

POWER-ON

10 GENERAL

~ Refer to material in basic manual
and material in this section to accomplish powe
adjustments. Figure 5-1, 5-2 and 5-3 referenced
throughout this section can he found in the basic
manual.

2.0 INITIAL ADJUSTMENTS
2.1 AC Power On

Apply AC power by:

(@)  Connect AC power cords to
AC source.

(b)  Position AC circuit breakers
in cabinet 1 and No-Bresk
cabinet to ON.

2.2 Blower Operation

Insure that blowers are in opera-
tion by checking each air output (lower front).

2.3 DC Power Supplies Access

Access to the DC power supplies
(for adriustment is achieved by lifting the ventilation
assembly up and swinging assémbly to left.

2.4 DC Power Supplies Adjustments

. Refer to Fig. 5-2 for test point

g FX and adjustment locations. (On the 200-line

PABX system onII%/, the master power.su%Bhes in
cabinet 1"and No-Break cabinet are adjudaple; dave
Power supplies in cabinet 2 are not adjustable. On
he 100-line EPABX system, the power supplies in
cabinet 1 and the No-Break cabinet are adjustable.)
Using a calibrated 20,000 ohm per volt VOM, adjust
the cabinet power supplies (-18VDC, +18.5VDC, +36
VDC, and -36VDC power supplies). Repeat the ad-
{ustment procedure for the power s_up?hes located in
he No-Break cabinet. Any convenient chassis point
may be used for VOM ground connectron. Place VOM
on appropriate DC scale for. accurate reading. Re-
plac.% C power supply ventilation assembly to closed
position.

2.5 +3VDC and -3VDC Adjustment

o Adjust the +3VDC and -3VDC sup-
Plles in each of the cabinets. Refer to Fig. 5-2 for
est point (TP) and Adjustment locations.

ADJUSTMENTS

2.6 (200 Line) 5VDC Power Supply Adjustment
2.6.1 Refer | & Fig. 3-3 supplement
section 1. Insert cabinet 1 +5
VDC Stﬂjly and darm PCB into its connector.  Con
nect VOM positive lead to bottom terminal of power
resistor 1R1. Connect VOM negative lead to chassis
ground. Adjust 5VDC power wpg}/ for +5VDC by

adjusting[ the potentiometer located on_the bottom
front of ‘the +5VDC supply and aarm PCB.

2.6.2
Section |11."Insert cabinet 3
+5VDC supply and alarm PCB into its connector. Re-
gegt 1adjustment procedure outlined in paragraph

Refer to Fig. 3-5 of supplement

2.7 (106 Line) 5VDC Power Supply Adjustment

271 Refer to Fig. 3-6 of supplement

. Section 111 and repeat the proce-
dure given in paragraph 2.6.1 for cabinet 1.

2.7.2 Refer to Fig. 3-7 of supplement

o Section 111 and repeat the proce-
dure given in paragraph 2.6.1 for the 100-line No-
Break  cabinet.

2.8 Power Removal
2.8.1 Remove AC power before insert-
) ~ing PCB’s by placing AC circuit

breakers in cabinet 1 and No-Break cabinet to OFF.

2.8.2

Insert the following PCB’s in cab-
inet 1 and No-Break cabinet:

(@) Voltage check reference
316070( )122

(b) Voltage check main alarm
316069( )122 )

(c) System main alarm (cabinet 1
only) 316068(2)122

2.9 Reapplying AC Power
29.1 Return AC EOWQF. by placing AC
] circuit breakers in cabinet 1 and
No-Break cabinet to ON.

2.10 Voltage Check and +5VDC
Adjustment

The power relay I(PR) may OF_may not operate when
the AC power is reapplied. The alarm lamps on the

5-1
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316069 PDB may or may not be "on." Location of
alarm |amps aré shown'on Fig. 5-1 and 5-3.

2.10.1 PR relay OﬂeratesrLamps on
o 316069 and Hi-Lo lamps on 316301
areextinguished.

golTOE2 If PR does not operate, proceed to paragraph

2.10.1.1 Using acalibrated VOM, measure
the ouitputs of the Voltage Check
PCB (316670). Each output may be measured from
the test point at the front of the PCB. Each TPL
identified, All voltages have a +16% tolerance.

2.10.1.2 Main Alarm Voaltage Check - Ret-
o fer to Fig. 5-2 and 5-3. Place
AC circuit breaker in No-Break cabinet to OFF.

NOTE: Th%gower supplies in the No-Break cabinet
must be disabled to permit the high and low adjust-
ments of cabinet 1 power supplies.

Hi-Lo Voltage Detection
Ka|u§men€s

(a)  Connect a cdibrated DC
voltmeter (use appropriate
scae) to the test jack of the
+36 volt power supply.

b)  Adjust the +36 volt power
) sudply for an ompmpg¥V39.6
valts.

(c) Press the voltage check re-
set pushbutton, while rotating
the +36 valt high "potentio-
meter adjust” (second from
bottom of main aarm volt-
age check PCB) clockwise
until the top lamp is extin-
guished.

(9 Sowly rotate the “potentio-
meter adjust” counterclock-
wise until the associated
lamp comes “on”

(e)  Return the +36 volt power
supply output to +36 volts.

(0  Press the voltage check re-
set pushbutton to extinguish
the lamp.

Adjust the +36 volt power
© wzgply for an outputpt%w
32.4 valts,

(h)  Press the voltage check re-
set pushbutton while rota-
ting the +36 volt low “poten-
tiometer adjust” (top of PCB)

counderclockwise until tire
associated lamp is extin-
guished,

(1) Slowly rotate the "potentio-
meter adjust” clockwise un-
til the lamp comes "on. "

(j) Return the +36 voit power
supply ocutput to +36 voits.

(k) Press the voltage check re-
set pushbutton to extinguish
the lamp.

1) Repeat Steps (a) through (K
@ ugn the936(\)olt pov%er()
supply, the -36 volt low po-
tentiometer and lamp (third
from top of board), and the
-36 vol h(| h potentiometer

and lamp (fourth from bottom
of board).

(m) Connect the DC voltmeter to
the test jack of the +18.5

volt power supply.

(n) Adjust the +18.5 volt power
supply for an output of 20.4
volts:

(0) Press the voltage check reset
pushbutton while rotating the
+18.5 volt high “potentiom-
eter adjust” (first from bot-
tom of "board) clockwise until
the associated lamp is extin-
guished.

(p) Slowly rotate the “potentiom-
eter adjust” counterclockwise
until the lamp comes ‘on.”

(@@ Return the +18.5 volt power
supply output to +18.3 volts.

(r) Pressthe voltage check- reset
Ipushbutton to extinguish the
amp.

(s) Adjust the +18.5 volt power
su;l) ly for an output of 16.6
volts.

(t) Press the voltage check reset
pushbutton while rotating the
+185 volt low “potentiometer
adjust” (fourth fromtop of
board) counterclockwise until
the associated lamp is extin-
guished.

(u) Slowly rotate the “potentiom-

eter adjust” clockwise until
the lamp comes “on.”
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2.10.1.3

200-line EPABX system, or paragrap

line EPABX system.

2.10.2
remain “on.”
210.21

remain “on.”

(v) Return the +18.5 volt power

supply cutput to +18. 5 volts.

Press the voltage check re-
set pushbutton to extinguish
the lamp.

(X) Repeat steps ({%) through (w)
using the -18 valt power
supply, the -18 volt low po-
tentiometer and lamp (sec-
and form top of board), and
the -16 volt high potentiom-
eter and lamp (third from
bottom of board%_. All lamps
should not be extinguished
and the power relay should
remain operated.

I;ngD? Hi-Lo Ad'usztrge?ts -
er to paragr .6 for
4 %%07 for 100-

(w)

Low Voltage Adjusment

(@ Adjust +5vDC StéFpIy to +4.2
volts. The PR relay “drops
out" and “setsup” an aarm
condition causing the +5 volt
aarm lamp to turn “‘on. "

()  Readjust voltage to +5 volts.

(c) Depress VC reset button.
The PR relay operates and
Efgz u?”\/olt aarm lamp goes

High Voltage Adjustment

(@ Adiust +5VDC supply to +5.8
volts. The PR relay “drops
out” and “setsup” an aarm
condition causing the 5 volt
alarm lamp to turn “on.”

()  Readjust voltage to +5 valts.

(c) Depress VC reset button.
The PR relay operates and
the 5 volt alarm lamp goes
“Out”

Power relay does not operate -

lamps on 316069 and/or 316301

s if the

Perform the followi n%lst6 I

aarm lamp(s) on the

(@ Refer to Fig. 5.2 and refeat
al steps of paragraphs 2.4,
25and 2.9.

TM 11-5805-652-14

(b) Refer to Fig. 5-3 and repeat
al stefs of fara% aphs
2.10.1.1, 2.10.1.2, and
2.10.1.3

(c) If darm lamp(s) remain
“on” refer to ion XII,
paragraph 7.0, and Section

t))(a!slil . H?ra%ra?ph 21in

2.10.2.2 Perform the following steps if
e darm lamp(s) of 316301 PCB
remain “on.

(3 Perform step 2.10.1.1

(b) Follow procedure outlined in
Ear raph 2.6 for 200-line
PABX' system or )a(grq)h

2.7 for 100-line EPAB

system.

c) Repeat dl in paragraph
(c) 2?0.1.3 steps In paragrap
2.10.2.3 Place AC circuit breakersin No-

L ~ Break cabinet to ON. Place AC
circuit breakersin cabinet 1 to OFF.

NOTE: The power s.;pﬁlies in cabinet 1 must he dis-
abled to permit the high and low adjustments of No-
Break cabinet power supplies.

2.10.2.4 Perform the adjustment proce-
dures qutlined in paragraphs
2.10.1.2 through 2.10.2.2 in No-Bregk cabinet.

211 +3VDC Alarm Adjustments
2111 +3VDC Adjustments

(@ A%’ust +3VDC output to 4.0
\g/o ‘%nA,Iarm lamp(s) should

(b) Adjust +3VDC output to
exactly +3.0VDC. Alarm
lamps“should go “out.”

(c) Adjust +3vDC output to +2.0
VDC. Alarm lamp should go
on.

(d) Readjust +3VDC output to
exactly +3.0VDC.

-3VDC Adjustments

(a) Adjust -3vDC output to -4.0
VDC. Alarm lamp(s) should
go “on.

(b) Adjust -3VDC output to
exactly -3.0VDC. Alarm

lampg(s) should go “out.”

2112
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just. - to-2.0
(©) AQJSE- MBS Pt S eni
go "on.
(d Readjust -3VDC output to

exactly -3.0VDC.

2.11.3 Repeat all steps of paragraphs
] 2.f1.1 and 2.11.2 for al” equipped
cabinets.

2.12 AC Power On-Off Test

. Place AC circuit breakers in cab-
inets 1 and No-Break cabinet to OFF position. Wait
1 minute then place circuit breakers to ON position.
The PR relay should operate within 3 to § seconds
and al aarm lamps on 316069 and 316301 PCB's
should go “out.” Check PR relays in each equipped
cabinet to insure they have operated.

5-4
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GENERAL OPERATIONAL DESCRIPTION

1.0 GENERAL

- _ The 200-line EPABX No-Bresk
modification lprowda an additional cabinet containing
an additional set of power supplies and control cir-
cuitry as housed in cabinets 1 and 2.  Paragraphs
2.0 through 2-15 cover this modification. The 100-
line EPABX No-Bresk modificetion is similar in de-
sign to the 200-line EPABX. The 100-line No-Break
modification is covered in paragraphs 3.0 through
3.15. The 3 volt d¢ supplies used in both systems are
identical in operation. ~ Paragraphs 4.0 through 4.5
cover the dc supply operations.

2.0 (200 Line) DC VOLTAGE GENERATION -
EE FIG. 12-2.

2.1 DC voltage generation description
o for primary and no-bresk back-up
circuits are essentially similar. The AC input is pro-
vided to a stepdown transformer located in each cabi-

Pet. A consistent voltage t¥|pe transformer is used,
hus allowing for large linetluctuations. Each cabi-
net has its own separate rectifier and series regula
ting (SR) circuits. Cabinets 1 and 3 have the above,

Pl us the control circuits. The control output regu-
ates all poyver.wp}lglle; by controlling the series
regulator circuits. Thus, the outputs of al power
squh% of atypein cabinets 1 and 2 and thaose in
cabinet 3 are paraleled for multibay operation. Thus,
most adjustments are made in cabinéts 1 and 3. The
gt\)[Dé: supplies in cabinet 2 are adjustable in that

inet.

2.2 Each power supply (-18, +18.5,
) +36, -36VDC) has its separate AC
input from the transformer secondary to its rectifier
assembly located within the power supply.

2.3 The +3VDC supply voltages are
. derived from the +36, -36VDC
power supplies and are adjusted from the front of
each +36, -36VDC supply.

24 The voltage check reference trans-
former provides AC outputs to the

316070 voltage check reference circuit that alows the
316070 to supglgltm hly requlated reference voltages

of +18, +36, +56 to the'316069 main darm and volt-
age check circuit.
2.5 The output of the -18, +1835, -36,

. +36VDC supplies are aso supplied
to the main aarm and voltage check circuit. The
voltages are compared, and if within +10%, a ground
IS provided to the auxiliary relay via the auxiliary
relay power signal (APS)."With the auxiliary relay

oPera[ed, a ground is supplied to each power relay (PR)
of each cabinet. The PR isoperated and dc voltages
from power suppliesin cabinets 1/2 and 3 are aﬂp ied
to common bus barsin cabinets 1, 2 and 3. Each PR
has four C type contact sets. |n the idle state, a load
isprovided.” Each contact set is composed of (one
each) -18, +18.5, -36, +36VDC.

2.6 In the event of afailure of a power
_supply in the primary dc power

system, the following world occur. The out-of-
tolerance condition would be detected by the main
alarm voltage check circuit. This results in the loss
of the APS ground signd to the auxiliary relay caus-
mq the relay to deenergiae. The now open contacts
of the auxiliary relay cause relays PR1 and PR2 to
deenergize. The &energized state of PR1 and PR2
remove all pnmarg é)ower supplies (-18, +18.5, -36,
-3, +36, and +3V DC) from the cabinet bus bars. Ser-
vice is maintained by the no-break dc power system
which is still connected to the bus bars.

2.7 A failure of asupply in the no-

) bresk dc power system would
result in removal of all its supplies from the bus bars
\t4vh|le the primary dc power system maintains opera-
ion.

2.8 As shown in Fig. 12-1, the APS
, lead for the primary dc power
system s routed through the +5VDC supply and alarm
circuit and blower switchesin cabinets 1 and 2. The
failure of ablower in cabinet 1 or 2 will result in the
remova of both primary and no-bresk dc power from
the bus bars.

2.9 Afailure of the blower in cabinet
3 will cause only remova of no-
break dc power from the bus bars. “Primary dc power
will not be affected and service will be mantained.

210, If a+5VDC power supply and
alarm circuit should fail or is misadjusted, the APS
ground circuit will open. The auxiliary and PR
relays will deenergize causing removal of the respec-
tive'dc power system from the bus bars.  The other
%CD Rower system will, however, continue to maintain

BX operation.

211 The main dam voltage check
| g C{rcun ﬂas adjustmer|1 an{jhalagn
amps corresponding to each power supply, The ad-
justPnSents ?ejomadginitially a%d normgﬁ)yit isnot
necessary to readjust them.

212 A manual reset pushbutton (V. C.
RESET) is provided in cabinets 1
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Figure 12-1. Block Diagram of DC Voltage
Generation with No-Break Modification
(200-Line EPABX System)
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and 3 to reset the Main darm voltage check circuit.
[11 the event the voltage deviation was temporary,
such as asurge in AC input, the circuit can be reset
and normal operation resumed

2.13 The attendant's console contains

] ) an ALARM RESET pushbutton
which permits the console operator to reset the main
alarm voltage check circuit from a remate location.

2.14 A BLOWER ALARM lamp is pro-

. vided on the top of cabinets 1, 2
and 3. Thislamp will signify that blower operation
isfaulty. The cause could be insufficient air flow due
to adirty filter or blockage, a defective blower vane
switch, inoperative blower motor or an open blower
fuse. The SYSTEM ALARM lamps on cabinet 1 will
aso go on when a blower fault occurs.  Note that an
inoperative blower in cabinet 1 or 2 will remove dl

ower (both primary and no-break) from the bus bars.
However. an inoperative blower in cabinet 3 will not
interrupt EPABX ?geratlon. The SYSTEM ALARM
and BLOWER ALARM Iamlps in cabinet 3 will go on as
will the SYSTEM ALARM lamp in cabinet 1.

2.15 An overvoltage or undervolta%e
) condition or permanent breakdown
in a -18, +18.5, -36, +36 or +5VDC power supply in
the primary dc power system (cabinet 1/2) go on. A
similar condition in the no-break dc power system
(cabinet 3) will cause the SYSTEM ALARM lamps on
cabinets 1 and 3 to go on.

3.0 (100 Line) DC VOLTAGE GENERATION -
EE FIG. 122

3.1 DC voltage generation description
for primary and no-break back-up

circuits are essentially similar. The AC input is pro-

vided to a stepdown transformer located in each cabi-
net. A consistent volta(];_e tyPe transformer is used
thus_allowing for large Tine’ functions. Each cabinet
has its own separate rectifier and series regulating
(SR) circuits. Cabinets 1 and 2 have the above, plus
the ‘control circuits. The contral output regulates all
power sup;l)_lles bg(] controlling the series regulator
circuits. ~ Thus, the outputs of the power supplies in
cabinets 1 and 2 are paralled for multibay operation.
Ihe é)gwer supply adjustments are made in cabinets
and 2.

3.2 Each power supply (-18, +18.5,
) +36, -36VDC) has’its separate AC
input from the transformer secondary to its rectifier
assembly located within the power supply.

33 The +3VDC supfl\é voltages are de-
] rived from the +36. -36VDC power
supplies and are adjusted from the front of each +3s,
-36VDC supply.

34 The voltage check reference trans-
former provides AC outputs to the
316070 voltage check reference circuit that allows the
316070 to supgéy highly regulated reference volta?es
of +18, +36, +56 to the main alarm and voltage
f +18, +36, +56 to the 316069 I d voltag
check circuit.
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3.5 The output of the -18, +18.5, -36,
) +36VDC supplies are aso supphied

to the main alarm and voltage check circuit. The
voltages are compared, and If within +10%, a greund
is provided to the auxiliary relay viathe auxiliary re-
lay power signal (APS). With the auxiliary relay op-
erated, a ground 1s supplied to the power relay {PR)
of each cabinet. The PR 1s operated and dc voltages
from power supples in cabinets 1 and 2 are apphied
to common bus bars n cabinets 1 and 2. Each PRhas
fourlceglpe contact sets. Intheidle state a load is
provided. Each contact set is composed of (one each)
-18, +18.5, -36, +36VBC.

3.6 In the event of afailure of a power
_ supply in the primary dc power
system, the following would occur. The out-of-
tolerance condition would be detected by the main
alarm voltage check circuit. This results in the loss
of the APS ground signal to the auxiliary relay causing
the relay to deenergize. The now open contects of the
auxiliary relay cause relay PR1 to deenergize. The
deenergized state of PR1 removes al prlmaré/ éaower
supplies (-18, +18.5, -36, -3, +36, and +3VBC) from
the cabinet bus bars. Serviceis maintained by the no-
Breakb dc power system which IS sill connected to the
us bars.

3.7 A failure of asupply in the no-

. break dc power system would re-
sult in removal of all its supplies from the bus bars
\t/yhne the primary dc power system maintains opera-

ion.

3.8 Asshown in Fig. 12-1, the APS
. lead for the primary dc power
system is routed through the +5VDC supply and darm
circuit and blower switch in cabinet 1. Thefailure
of a blower in cabinet 1 will result in the remova of
both primary and no-break dc power from the bus bars.

3.9 A failure of the blower in cabinet
2 will cause only remova of no-
break dc power from the bus bars. “Primary dc power
will not be affected and service will be maintained.

3.10 If a +5VDC power supply and,

o alarm circuit should fal or is
misadjusted, the APS ground circuit will open. The
auxn|ar¥ and PR relays will deenergize causing re-
moval of the respective dc power system from the bus
hars. The other dc power system will, however, con-
tinue to maintain EPABX opération,

3.11 The main alarm voltage check
_ circuit has adjustment™and alarm
lamps corresponding to each power supply. The ad-
justments are made initially and normally”it is not
necessary to readjust them.

3-12 A manual reset pushbutton (V. C.
RESET) is provided in cabinets 1
and 2 to reset the main alarm voltage check circuit.
In the event the voltage deviation was temporary, such
as a surge in AC input, the circuit can be reset and
normal operation resumed.
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Figure 12-2. Block Diagram of DC Voltage
Generation with No-Break Modification
(100-Line EPABX System).
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3.13. The attendant's console contains
an ALARM RESET pushbutton
iteh permits the conscle cperator (o reset the main
irm voltage check circust from a2 remote loeation.

3.14 A BLOWER ALARM lamp is pro-
vided on the {op of cabinets 1 and
?. This lamp will signufy that bi_wver operation is
auity. The cause cauld be insuificient air flow duc
to a dirty filter or blockage, a defective blower vane
switch, inoperative blower motor or an open blower
fuse. The SYSTEM ALARM lamps on cabinet  will
also go on when a blower fault occurs. Note that an
inoperative blower 1n cabinet 1 will remove aill power
{both primary and no-break} from the bus baas. How-
ever, an inoperative blower in cabinet 2 will not in-
terrupt EPABX operation. The SYSTEM ALARM
and BLOWER ALARM Iam'as in cabinet 2 will go on

as will the SYSTEM ALARM lamp in cabinet 1.

3-15 An overvoltage or undervoltage
. condition or permanent breakdown
ina-18. +185, -36,  +36 or +5VDC power supgly
in the/grlma dc power system will cause the SYS-
TEM ALARM lamps on cabinet 1to goon. A similar

condition in the no-bresk dc power System will cause
the SYSTEM ALARM lamps on cabinéts 1 and 2 to go
an.

TM 11-5805-652-14

4.0 THREE VOLT DC SUPPLIES

4.1 The basic functions of the s3IVDC
supplies is to provide clamp vol-
tage to the lines, junctors, and all other circuits
capable of originating or terminating a catl.

4.2 Failure of the -3VDC supply
«sually results in an inability (o
ring a line,
4.3 Fatlure of the +3VDC supply
usually results in an inability to
terminate a call.
4.4 Inthe eventthat a switchover from

the primary dc power system to
the no-break power system Is necessary, the -3V
and +3V bus bar connections are also transferred to
the no-break -3V and +3V power supplies.

4.5 The fault of a -3V or +3V power
_ supply does not result in adc

power system switchover. The fault must have
occurred in anyone of the -18, +18.5, -36, +36 or
+5VDC power ‘supplies, A -3V or +3V power supply
fault condition by itself will, however, cause the
SYSTEM ALARM lamp(s) to go on. During normal
opera’uolr], -3V and +3V power supplies in cabinet 1
are on line
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TROUBLE DETECTION AND REPAIR

1.0 ROUTINE MAINTENANCE
11 General

~ Routine maintenance of a solid
state switching is greatly simplified in comparison to
amechanical system.

1.2 Periodic Inspection and
Maintenance

Visua inspection and routine maintenance checks
should be made quarterly -- four times per year.

1.3 Visud Inspection

(a) Check cleanliness of cabinet
assembly location area.

(b) Inspect and clean cabinet
blower filters. Follow in-
structions stamped on filter.

(c) Check cables from distribu-
tion frame to EPABX equip-
ment cabinets for damage and
snug fit on cable connectors.

(d) Check equipment cabinets for
damage.

(e) Vacuum interior of cabinets
using non-metallic nozzle.

(f) Check cabinets for disturbance
of PCB's.

1.4 Electricd Maintenance

(@) Refer to supplement Section V.
Perform al steps of para
raphs 2.4, 2.5 and 2.6 for
e 200-line EPABX system or
Eara%r h 2.7 for the 100-line
PABX system.

(b) Refer to Section V in basic
manual. Perform all steps of
Blarggraphs 3.2, 3.3, 34 and

(cl From a TJP dia trunk assess
digits and observe trunk alot-
ter “stepping” through all four
alott groups.

2.0 TOTAL SYSTEM FAILURE

2.1 With the addition of no-break
_ power capabhility, the possibility
of total system failure from breakdown of a dc power
supply is$ diminated. However, certain conditions
can il cause complete system failure.
2.1.1 No alarms - complete system
. _ _ failure. Refer to Section I,
Fig. 3-1 in basic manua and supplement Section 111,
Fig. 3-1, for 200-line EPABX No-Break cabinet or
Fig. 3.2 for 100-line EPABX No-Break cabinet.

212 Check the following for defects:

(a) AC circuit breakers
(0 AC input

(e) Voltage check transformer
fuse. Refer to sugplement
Section |1, Fig. 3-2, 3-3
and 3-4 for 200-line EPABX
system or FIE. 3-5 and 3-6
for 100-line EPABX system.

(d Blower motor

(e) Blower vane switch

(n Blower motor fuse
3.0 PARTIAL SYSTEM FAILURE

31 A partid system failure involves
the remova from the dc voltage
bus bars of a dc power system, either primary or no-
break. Use the following procedure to locate the
source of the mafunction.

311 Main darm and voltage check
(316069) PCB is adarmed.

(8) Check DC power supplies-18,
+18.5, -36, and +36VDC.
Refer to suprt])lement Section
V, paragraph 2.4. If power
supply output voltages are
correct, proceed to step(b).
If power supply voltages are
out of tolerancé and will not
adjust, proceed to step (€).

13-1
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(b} Check outpats of 31600 basic mamual. Ragpisce PCB
voltsge check reference 316060 and repest all steps
mée:‘:;hml;h 1o auw”mum
2.10.1.1, and Pig. 5-11n . Sec

{e) Remove AC power sand re-~
place defective supply.
Main alarm and voltage paragraphs 2.10.1.2 and
check 316089 need 2.10.1.3 of supplement
may Section V
adjostment. Seeparagraphs *
2.10.1.22nd 2.10.1.3 of 3.1.2 PCB 318301 (S§VDC Supply and
supplement Section V. Alarms) Alarm Lamps Oa.

@ Replace PCB 316301 and follow
1f 316070 output voltages instructions cutlined in para-
are correct, perform all graphs 2.6 and 2.10.]:3‘(')_.1é supple-
steps of paragraphs ment Section v for 200-line
2.10.1.2and 2.10.1,3 of EPABX systems or paragraphs 2.7
supplement Section V. If and 2.10.13 of supplement Section
alarm lamps remain on and V for 100-line EPABX system.
DC power is not restored .

(PR relay operated), per- 3.1.3 A fallure of the £3VDC power
form all

steps of paragraph i supply will cause a major alarm.
17.0 {power-off measure- Test and/or adjust SVSE %)ower suRpI% assj,
ments) in Section IV of in supplement section v, paragraphs 2.4 andcf.g’d

13-2
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PART TWO
SUPPLEMENT: CONSOLE OPERATION

GENERAL

The attendant’s console is primarily used to an-
swer listed directory number calls and extend
them to the appropriate station. The attendant
may be required to assist in extending outgoing
traffic, act as information operator and handle
other special services. These services may in-
clude extension of restricted stations, setting up
conferences  paging, and other feature calls.
Additionally the attendant monitors the systems
alarm conditions

PACKAGING

The console IS a desk mounted unit housing the
indicators and control required to perform the
attendant’s functions. The top of the console is a
slanted surface engineered for both visibility and
accessibilty. (See Figure 1) The control cables
enter vu slots in the rear and handset jack is
equipped on either side. The cabinet contains dual
function push-buttons acting as both illuminous
indicators and keys. Other apparatus consists of
a standard telephone dial, key set, miscellaneous
supervisory and control lamps and keys. The basic
console 1S equipped with twenty-four trunk keys
and a one hundred busy tamp field. Should the
systems requirements exceed twenty-four trunk ap-
pearances the busy lamp field 1S omitted allowing
the console to house a maximum of forty-two
trunk keys One console IS capable of performing
all functions required of a forty-two trunk -
tour hundred line system: however, should the
attendants traffic exceed the ability of one oper-
ator, additional positions can be supplied.

1 CONSOLE OPERATION

The following 1S presented to aid the Attendant.
11 Incoming Trunk Call (City Trunks)
111 The incoming call flashes the associated
trunk button (TB) 120 IPM bright and sounds
the console buzzer
112 The Attendant (ATTD) answers by depress-
ing the flashing trunk button. The trunk button

changes to steady bright, the buzzer turns "off",
%nd ﬁ?e talk city (T(% lamp comes “on” steady
rig

113 The Attendant determines the station num-
ber desired and key punches the number on the
console station number pad.

114 If the station is net busy, it will ring. Upon
answer, the TC lamp will go out and the talk
extension (TE) lamp will turn “on” steady brl(llht
The Attendant announces the call and, if call is
accepted, depresses the release bar. The city
trun paréy and the station will be connected
and the TE lamp will turn “off”. The trunk but-
ton (TB) will turn “on” dim steady.

1.1.5 The Attendant may depress the release
bar if the station is not busy and the Attendant
does not wish to announce the call. Ring back
tone (RBT) will be transmitted to the city party.
The TB lamp will flash at a dim 60 IPM. The TC
lamp will go “out”. Upon answer by the station,
the TB Iami) will turn “on” dim steady. ]
1.1.6 To release from a mis-key, busy, or ring-
ing station prior to depressing the release bar,
depress the release extension key and re-key.

1.1.7 If the station 1S busz the Attendant may:
a Place the trunk in a hold condition by de-
Fressmg the hold bar. The trunk busy (TB)
amp will flash a wink signal (.9 seconds on,
.1 seconds off).

b Place the call on camp-on-busy (COB).

1.1.8 Camp-On-Busy Operation

a After key punching the desired number
gnt? receiving busy tone, depress the COB
utton.

NOTE Group hunt master numbers may not
be camped on unless all associated slave
numbers are busy.

b Depress the release bar. The trunk button
lamp will flash 120 IPM dim.

¢ Two station numbers may be placed into
COB at the same time. When' the second num-
ber IS camped on, the COB button will turn
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“on" bright steady and no further station num-
bers will be accepted.
d. The COB circuit will attempt to ring the
called number every five seconds.
e. The trunk button tamp will turn dim stead
when the camped-on station has answered.
NOTE: if a trunk caill has been answered, and
then placed in hold, the trunk must be re-
seized (by depressing the trunk button), and
then depressmg the release extension button
before It can be placed into Camp-On-Busy
operatition

1.1.9 Attendant Recall
a. The trunk button lamp will flash 120 IPM
bright when the EPABX station connected to
the city trunk recalls the Attendant.
b. Depress the trunk button. The TB lamp
will turn bright steady.
¢. The talk city tamp will not turn “on”.
d. The Attendant may split the trunk man-
ually by depressing the talk extension or talk
city button, or the Attendant may participate
in"a three-way conversation.
e. If it is desirable to transfer the call, in-
struct the EPABX station to “hang-up”. De-
press the talk city button and proceed as
though it were an”incoming call.
f. If the call has been lost and there is a
recall, depress the TC button and proceed as
though it were an incoming call

1.2 Incoming Trunk Call (DID with Attendant
Access)

1.2.1 The associated trunk button lamp will
turn “on” bright steady when the trunk is
seized and will flash a dim 60 IPM indicating
a call is ringing. The trunk button lamp will turn
dim steady indicating an answer.

1.2.2  If the Attendant IS recalled, the call may
be treated as an Incoming city trunk call (except:
Camp-On-Busy is not accessible.

1.3 Outgoing Call
1.3.1 Any EPABX station may reach an outside

party by dialing the Attendant (digit Ot) and re-
questing a trunk. This action defeats the class-
of-service (COS) restriction feature when the city
number is dialed by the Attendant.

a. The Attendant’s trunk button lamp (Op 1
or 2) will flash 120 IPM bright and the console
buzzer will sound. The Attendant will answer
by depressing the trunk button. The trunk
button lamp will turn bright steady.
b. The Attendant may, if desirable, depress
an appropriate city trunk button and release
from the call by depressing the release bar.
c. The EPABX station will receive city dial
tone and may dial the number directly.
d. The Attendant, if time and charges (T and
Ct) are desired, depresses the hold bar instead
of the release bar. The trunk button lamp will
flash “wink” upon completion of the call, in-
dicating that the call has been completed and
that T and C can now be obtained.
e. If desirable, the Attendant may place the
statron’s call by dialing the number directly,
using an appropriate trunk button. Upon an-
swer, the Attendant may release from the call
or proceed as in Step (d) above.
f.If reguested,_the Attendant may book the
call and place it at a later time. The Atten-
dant must release the station connected to
the Attendant’s trunk.

1.3.2 Placing Outgoing Call from Console
a. The Attendant may seize an outgoing
trunk by depressing an appropriate trunk but-
ton and dialing the desired number.
b If a mis-dial occurs, the city may be re-
leased and reseized by depressing the release
city (RC) button.
¢ After the called number has answered, the
Attendant may transfer it to an EPABX station
in the same manner as an Incoming Call
NOTE The Attendant must not extend a
booked call to an EPABX station until the dis-
tant party has answered

1.3.3 An outgoing call from a station will turn



the asscciated trunk button "'on” dim steady.

1.4 Attendance Line

1.4.1 The Attendant may originate calls to all

EPABX stations and features by:
a. Depressing the attd. line button SMB).
The ALB lamp will turn “on” and dial tone
wilt he received.
b. Using the rotary dial and dialing the de-
sired number(s).
c. The Attendant must depress release bar to
release from call.

1.5 Attendant Override (Busy Verification)

15.1 The Attendant Override feature may be

employed by:
a Depressing attendant override button
(AOB). The AOB lamp will turn “on” bright
steady.
b. Key punching the desired station number.
(The busy station will receive a burst of dial
tone to announce the override).
c. Depressing release bar to release.

1.6 Unassigned Night Answer (UNA)
Upon departure from the console, the Attendant
turns the UNA key ON. All incoming calls will be
answered through the UNA circuit.
1.7 Assigned Night Answer (ANA)

1.7.1 Same as UNA

1.8 Attendant Controlled Conference
181 Any extension user can call the Attendant
via an attendant trunk to request a conference
with a maximum of five other extensions and

one trunk party

a. After acknowledging the conference re-
guest and obtaining the list of conferees,
epress the CONF key. The attendant trunk
will go dark and the conference lamp will
light bright steady, indicating the conference
circuit has been seized and the attendant
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and the extension have been transferred into
the conference circuit.

b. Disconnect from the conference circuit by
operating the release button.

c. To call an extension conferee, operate at-
tendant trunk #2 (will light steady) and key
punch the desired station number.

d. When the extension answers, advise him of
the conference. To add the extension into the
conference depress the conference key-

e. Repeat the procedure in Steps (b), (c), and
(d) for the other extension Conferees.

f. To add an outgoing trunk to the conference,
operate an idle outgoing trunk key and dial the
desired number.

?]._ When the outs& party answers, advise
im of the conference; to add the outside
party, key punch number assigned as trunk
conference assessing number (attendant
transferred into conference to announce trunk
party) and then the release button to discon-
nect from the conference (trunk party added
to conference when attendant releases).

h. If an incoming trunk party requests a con-
ference, obtain the list of the conferees and
place trunk on hold.

i. Repeat the procedure in Steps (b), X:), and
(d) for the other extension conferees. At least
one station must be in the conference before
the trunk party is added.

j- Re-enter the incoming trunk and add the
incoming party by key punching the assigned
number (see Step (g) above).

k. To release the trunk from the conference,
station user in the conference must dial the
digit 2 or greater. If the conferee wants to
contact the attendant he must go “on hook”
and then dial “0”. The attendant may then re-
turn him to the conference by operating the
conference key.
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1.9 Alarms

19.1 Should a mincr alafm occur, the alarm
tamp will tum on dim.

1.9.2 Should a major alarm accur, the lamp will
tum on bright, and buzzer will sound.

193 In either case. the Attendant should de-
press the Afarm Reset Button for approximately
five seconds. If the Alamm is extinguished, the

fault bas been cleared, and requires no wouble
call. If the alarm remains, or retums frequently
a trouble report should be made.

1.10 Off-Norma

The Off-Normal lamp should turn “on" when the
first digit is key punched, and turn off when the
third digit is key punched.

Trunk Lamp Signals on ITT Console
TRUNK LAMP SIGNALS

CALL CONDITION
Incoming CO Trunk

Trunk Answered (by
attendant)

Station Ringing

Request for Transfer

DOD
Camp-On  Established
Station Answers

Trunk on Hold

30 Second Extended DID
Ringing Attendant Recall

Extension Dials ‘0”

2. MULTI-ATTENDANT OPERATION

2.1 All incoming calls will be split (odd and even)
between two consoles.

TYPE TRUNK
Central Office

Al Trunks

2-Way Central Office
DID

2-Way Central Office
DID

2-Way Central Off ice
2-Way Central Off ice
DID

All' Trunks

Attendant Trunk

TRUNK LAMP
Flashes bright 120
IPM. Buzzer operates.
Bright Steady

Flashes dim 60 IPM

Flashes bright 120
IPM

Flashes dim 120 IPM
Dim Steady

Dim Wink
Flashes bright 120
IPM. Buzzer operates.

Flashes bright 120
IPM. Buzzer operates.

2.2 All calls may be transferred from one console
to the other by turning the transfer key on the
console from which the call IS to be transferred.



L]

TM 11-5805-652-14

16 — ANA Assigned Night Answer

17 — UNA Unassigned
Night Answer
LINE BUSY LAMP FIELD 9— 1C Talk City
13 — OFF NORMAL Light
2 — TRUNK Pushbuttcns 15 — ALARM RES
Alarm Seset
Y 18 — ATT TRANS
Attendant’s Transfer 10— }E"‘ ¢
18 — ALARM liﬂht 25 — CONFBUSY a xtension
24 —TONE
28 — UNASSIGNED

- «— 26 — OPERATOR S
, i I= JACKS
BMED 8
21 .g .
.e 11 -
; ‘D ER D ; 23— 0P3
] ' -. '. -. For Future
{ 22 op2
1
21 -—0P1
Oprrator s
, O Trunk
4 KEY SET ; 1 —cos
7 RELEASE Camp on Busy
Bar
2L OPEHATOR S 5 -RLS CITY 20 — ATTD OP
JACKS Release City Attendant s
8 —- HOLD Override
Bar
6 - RLS EXT 19 — ATTD LINE
Reicasc Extension Attendant s Line

12 — TELEPHONE DIAL

Figure 1. Attendance Console, Location of controls and Indicators
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Table 1. Functions and Use of Attendant's Controls

Ham llame Function
1 LINE BUSY LAMP FIELD Lamp lights to indicate a busy line. May
00 through 93 not be included on certain consoles.
Used to answer or initiate trunk calls. Push-
button lamp flashes bright at 120 IPM to
indicate incoming call. Lights steady bright
TRUNK L to indicate attendant connected to trunk.
2 Pushbuttons with integral lamp (labeled Flashes dim 120 IPM to indicate line being
with trunk identifying number) accessed by Comp On Busy. Lights steady
dim to indicate line connected to trunk.
Flashes dim 60 IPM to indicate station is
ringing.
Lights to indicate busy line condition when
3 BUSY LAMP line accessed through attendant's KEY SET
is busy.
4 KEY SET Ten pushbutton KEY SET used by attend-
ant to access extensions from City Trunks,
Pushbuttons labeled 1 through 0 Override, or Conference.
5 RLS CiTY Releases City party from trunk without re-
Release City leasing trunk from attendant.
6 RLS EXT Releases Extension from trunk without re-
Release Extension leasing trunk from attendant.
Releases attendant from a trunk or exten-
7 RELEASE sion or both.
8 HOLD Used to place a Trunk Call in the Hold
condition. Causes Trunk lamp to wink dim.
9 TC Used to talk to the city trunk only (exten-
Talk City sion cannot hear).
10 TE Used to talk to the extension oniy (city
Talk Extension party cannot hear).
Used when accessing a busy extension.
11 cos Checks the busy condition of the extension
Camp On Busy exery six seconds until it becomes idle,
then causes it to nng.
Used by the attendant when making a Trunk
12 TELEPHONE DIAL Call or when using the attendant's line to
call a2 feature or extension.
Lights to indicate an incomplete number
13 OFF NORMAL 1s conta:ned In the attendant’s pushbutton

digit stores.
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Table 1. Function and Use of Attendant's Controls (continued)

Funciion

Lights dim to indicate a minor alarm in the
switching equipment. Lights bright to in-
dicate a major alarm in the switching
equipment.

Used by attendant to reset the alarm indi-
cation caused by a temporary malfunction.

ltem r Name
14 ' ALARM
:
15 | ALM RES
; Alarm Reset
' - - - - - P — pu—
16 | ANA
Assigned Night Answe:
17 UNA
Una.signed Night Answer
18 | ATT TRANS
, Aitendant’s Transfer
19 ATTD LINE
l Attendant’'s Line
20 I ATTD OR
' Attendant's Overnde
21 OP1
Operator's “0" Trunk
2z ' OP2
a | om
24 TONE LEVEL
+
25 CONFERENCE BUSY
26 - OPERATOR'S JACKS
{
' HDST HNST
<
| .
28 | UNASSIGNED

— -

Switches trunk answer supervision from the
attendant to specific extenciuns.

Switches trunk answer supervision to any
extension; aisz prepares an indicating de-
vice to be 2. civited when an incoming cail
is received.

Switches all attendant’s functions to
anaother Attendant's Console.

e e — i r—— o — . g e e

Connects the attendant to a specific line
1 circuit so that the attendant can utilize the
switching system as would any other ex-
tension.

Provides a cut through feature for the atten-
dant to override any extension connected to
a trunk, Junctor, or Tieline.

- —_

Connects attendant to extension accessing
the attendant's trunk circuit #1.

Connects attendant to extension accessing
the attendant's trunk circuit #2

Future

Controls the level of attendant’s buzzer
Positions are LO-OFF-Hi.

Utihzed for conference

The jacks \one on the left and one on the
right of the console) provide for connection
of the operator's headset and or handset to
Attendant's Console

Provides selection for Headset - Handset
operation
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ISSUE 1

Section |

SCOPE

1.0 GENERAL

The purpose of this manual is to pro-
vide sufficient Information and instructions for the
installation and maintenance of the TE-400 EPABX
system by personnel who have only a minimal back-
ground in telecommunications installation and elec-
fronic circuit techniques.

CAUTION: Failure to adhere strictly to the sequen-
tial installation (Sections | through VIII) procedures
outlined in this manual may result in major damage
to the system componentry.

11 Sections | through VIII comprise the
Installation portion of this manual.

1.2 Sections IX through XIV are devoted to
the maintenance and repair of the
TE-400 EPABX.

121 In the maintenance portion of this
manual, repair is limited to:

(@) Replacement of a printed circuit
board .

(b)  Location and removal of short
circuits.

c) Replacing wires.
Replacing fuses.
e) Replacing plug-in lamps.
13 The persons involved should be famil-
iar with:

a) Band tools
b) Wire wrapping
c¢) Unwrapping
) Splicing
e) Soldering
f)  Volt-Ohm-Milliammeter (20,000
ohms per volt)

14 Although it IS not specifically stated

) ) throughout this document, all installa-
tion/repair should be performed using “good tele-
phone practices” This is esBeaaIIy important in the
wrapping of wire, pulling cables, etc.

15 Numerous tables are provided for the
installer to complete and maintain
These tables are necessary for the installation. For
record purposes, these tables should be retained in a
secure place

16 The falowing tools should be avail-
able:

(a) Insulated screw driver
M) Wire wrap (24 gauge, 22 gauge,

20 gauge tip)
()  Unwrapper
(d) Soldering iron (80 watt)
{e) Leve

evel

(f) 6" Adjustable wrench

® 5 Straightslot

() Flas

(1) Wire strippers

( Long nose pliers (4)

() K-500 Instrument to be connect-
ed with test plug (plug supplied).

(I)  Eight K-500 instruments to be

connected to the MDF vertica

terminals for test. (Instruments

may be re-used if not damaged.)

1.7 One of the following pieces of test
equipment is required. Both are
recommended:

(@) Oscilloscope
M) Audio Frequency Generator

171 The following test equipment 1s re-
quired:

(@ Volt-Ohm-Milliammeter (20,000
ohms per volt) that IS_accurately
calibrated.

18 Terminology - All terms relating to
the manual are explained on first
usage. Section XV (EPABX Designations) is also in-
cluded for reference

2.0 SATELLITE DRAWINGS

2.1 The following drawings are used and
supplied in conjunction with this
manual:

(a) TE-400 System Assembly Dwg
130097 )

b) TE-400 Strapping Dwg 329972

¢) TE-400 Strapping Dwg. 130117

) Equipment Specifications

(e)  Sub-Rack Dwgs. 130070 through
130080 (130080 supplied only If
utilized)

(f)  System Block Diagram 316023

1-1
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Section |1

PRE-INSTALLATION

1.0 Genera

1.1 AC Input Per Bay

(a) 11SVAC, €0 Hz, 30 amps, or
(6) 115VAC, 50 Hz, 30 amps, or
{c) 220VAC, S0 Hz, 15 amps

1.2 AC Power Protection Per Bay

(a) 30 amp circuit breaker per
11SVAC input

(®) 15 amp circuit breaker per
220VAC input.

1.3 Extend AC Cabling per Bay
(@ Refer to Section I11, Fig. 3-1.

14 External DC Power Requirements.

_ Those system equipped with the fol-
lowing features will require an external 48VDC
source.

(@ Directinward dia (DID) trunks
or tielines

(b) Standby power
15 Grounding

(@) Earth ground of 1 ohm or lessis
required. Refer to Section I,
Pig. 3-1 for connection.

(b)  Multibay bonding is supplied.
Refer to Section 111, Fig. 3-1.

() Refer to Section I11, Fig. 3-1 for
AC power input grounding.

1.6 System Circuit(s) Protection

(@ Cabinet(s) Blowers. ... .....
4 amp, 2AG, SB fuse
() 5S5vDCSupply.............
amp, 2AG, SB fuse
(c) DID Trunk/TieLine........

. 018 amep, 2AG fuse
(d Voltage Check Reference Supply

_ 1 amp, 2AG fuse

e) RingGenerator...........

(

0.5 amp, 2AG fuse
()  Tone Supply Outputs. . ... ...
0.5 amp, 2AG fuse
(@ All Other Circuits. . .......
. ... Electronic voltage check
circuit (316069, 316070, and
316301)

1.7 Main Distribution Frame(MDF)
Protection

An?( circuit(a) terminated on the MBF with external
cabling that may be exposed to HIGH VOLTAGE or

HIGH AMPERAGE should be protected with hea: coils
or carbons.

1.8 Ring Generator

(@ 30Hz 5Watt, one per bay (in-
ternally mounted), or
~(b)_ 20 Hz, 5 Watt, one per buy for
systems utilizing 50 Hz, AC power (externaly

mounted).

1.9 Dial Pulse Requirements

(@ 8to 12 ips (impulses per sec-
ond), normally 10 ips.
(b) 625% break (£5% of tota per-
_ _ iod) norma pulsing from sub-
scriber’s instrument may be distorted by the line
conditions.

1.10 Call Progress Tones

a) Dia Tone(DT)...... 600 Hz
b) Busy Tone(BT)...........
_ 600 Hz interrupted
() RingTone(RT)...........
. (0.5 sec. off, 0.5 sec. on)
600 Hz modulated by 12 ips
(interrupted 1 sec. on, 3 sec.

off
(@ R ;19 Back Tone (RBT) ... ...
..... Same as RT

111 Line Loop and Instrument
Considerations

(@  Therecommended instrument(s)
to be attached to the lineis the
ITT K-500 series, or equivalent.

NOTE: Employing other types may result in degra-
dation of the line performance.

(b)  The maximum alowable number
of bridged ringers per line is
two.

() The minimum leskage between
Tr|]p and Ring (T and R) is 15,000
ohms.

(d)  The minimum leskage between T
or Rand ground is 15,000 ohms.

(e)  All ringers are bridged high im-
pedance ringers.

112 Table 2-1 shows the possible instru-
ment combinations that are recom-
mended to equip per line per Station.

NOTE: A line refers to an output from the TE-400
line circuit. A station is aline equipped with instru-
ment(s) connected via T-R cabling to an EPABX line
circult.

2-1
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Table 2-1. Ingtrument Combinations

Equipment

Combination | A | B | C | D | E F|G
1 1 X
2 1 11 X
3 1 : x|
4 2 : X
5 2 2 X
6 1 X

1121 Column Explanatory for Table 2-1

A - Standard Instrument with high
impedance ringer.
B - Insirument with high impedance
bridged ringer and bridged neon
lamp. The lamp to have a minimum of 15,000 ohms
series resistance. .
C - Instrument with bridged neon
lamp. Lamp to have a minimum
of 15,000 ohms series resistance.
D - Instrument with neon lamp con-
nected to ground. Lamp to have
a minimum of 15,000 ohms
series resistance.
E - KI;Q/ System Line Input. The
TE-400 is compatible with dl
key systems in manufacture
today.
NOTE: On key systems, al Instruments must be
matched top-to-tip and ring-to-ring

F - DC Loop Resistance (DCR) - 600
ohms maximum (Instruments in-

clu

G - DC Loop Resstance (DCR) -
1200 ohms maximum (instru-
ments included)

113 Table 2-2 is provided to show repre-
sentative figures on cabling
1.14 Trunk/Tie tine Summary
1141 Table 2-3 IS presented to provide

specific trunk Information.

1142 Column Explanatory for Table 2-3

A - Externd 48VDC IS required

B - Typeed of DCR loop resistor re-
uir

c - Type of DCR loop resistor re-

uir

D - c'1'ypeed of DCR loop resistor re-
uir

E - c‘1'ype of DCR loop resistor re-
%(lred o ]

F - Externa terminating equipment

is required .

G - Loop Start - Trunk IS signaled
viaring voltage on the R lead
The trunk signals viaaloop

closure

H - Ground Start - Trunk is signaled
via a ground on the R lead, and
signals via ground on the T lead.

J - Loop - Trunk/tie lines are sig-
naled in and out by locp open/
closure on T and R leads.

K - E&M - Trunks/tie lines are
signaled in via the E lead and out

viathe M lead.
NOTE: All other columns are self-
explanatory.
115 Attendant Console Description. See
Fig. 2-1
1151 Trunk appearances:
(@ 24 with 100 line busy lamp field
EBLF) . _
(b) 42 maximum (BLF not equipped)
1152 Rotary Dial used for:
(@ Cdlsoutside system.
(b)  Callsfrom attendant line to
EPABX stations or features.
1153 Key Pad used for:
(@  Incoming trunk calls to EPABX
stations”
(b)  Placing stations and/or trunks
into conference,
(c) Attendant override.
Table 2-2. Cabling
DB
Length DCR Loss
Cable {Kilo Feet) (ohms) at 1000 Hz
426 NL 121 1050 6.88
¥26 NL 11 08 920_ 60
26 NL 5.54 460 3.0
|#26 Has 12 4 1050 4.23
#26He8 | 88 743 3.0
(A NL 18 035 797
#24 NL 135 703 60
#24 NL 6.75 352 3.0
[#24 HeB 19.8 1050 4.56
#24 Hes 13 690 30
[#22 NL 18 575 6.12
¥#22 NL 17 6 563 g0
#22 NL 8.8 282 3.0
#19 NL 18 288 434
#19 Ho8 58.2 1050 4 66
¥19 Hee 375 675 3.00
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Table 2-3. Trunk Information
als[ciplr F clulJgik|L]uln]olr]olri{s|{T]ulv
Supv & Sig Operational Features
-]
> ° 2
Group o w - o
Identity - sl 5. 1Bl 2 5. Elole
- Q0 |mw cojd]n O] ~jo] wj ~lol &
[ L E EEICEK ] Q0 2 -] & 2 [ ] a o
[ ® |8 £ E ki |« Q| wlw - |m]| OIE
e O senBw w El<] o] & a nlO
oo~ o |9 Ew3la a HEIE] I .] o]®
Xlele L M EAMHEHEHEBEEHBREE
nhzgg nuam3803a<a8s§§<u¥—a
CITY TRUNK INC X X|X|X X
316061 () 122 X OTG X X|X}X)]X|IX
CITY TRUNK INC X X|X|X X|X
316075 () 122 X oTG _ X X|X|{X}|X]X
DID TRUNK INC X X|Xi{X X|X
316089 () 122 | X X1XiX OTG X X|{X]|X]X]X
DID TRUNK INC X X1X XX
316056 () 122 | X X1X|X OTG X X|X)]X|{X
TIE TRUNK INC X X X
316054 () 1221 X X1 ¥XiXx oTG X X X
TIE TRUNK INC X X X
316090 () 122 | X X|X|X 0TG X X
TIE TRUNK INC X X X X
316091 () 122} X X|X]X | OTG X X X
TIE TRUNK INC X X|X]X X
316092 () 122} X X1X|X 0TG X X1X{X
TIE TRUNK INC X X1 X X
316093 () 122} X XX} X OTG X XX
DID TRUNK INC X X1X1X]|X X
316094 () 122} X X1X}|X OTG X X|X|X|X|]|X
DID TRUNK INC X X X1X| X X
316095 () 122 ] X X|1X]X OTG X X X|X
TIE TRUNK INC X X X X
316096 () 122 ] X X|X|X O0TG X X X
TIE LINE INC X X X
316060 () 122 ] X X|X|X OTG| X X X
TIE LINE INC X X X X
316051 () 122| X X1X|X oTG X X X X
N
QsDO® O O
L0 OFF HI HDSTT ANA ‘;nuos UNA
~TONE LEVEL A
® o % % su%v AlgRM gr NORMAL
ooog VT e
CITY L_JEXTENI
ALARM
O0oaagg el O
CONF
BUSY LAMP FIELD D D D D ausvD D
OOo0d0d cos [ Jor3[]
ooog w2 [Jor2[]
Oo0oad the(Jorr[]
0 8H 59 » TRUNK KEYS
RELEASE  HOLD

Fig. 2-3. Attendant Console.
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1.15.4 Location from EPABX equipment bay:

(a) Maximum DCR - 26 ohms

() Cable Gra_uge Feet
500

22 800

19 1625

1.155 Dimensions

Width Depth Height
24" 127 5-152"
1.16 MDF Locations

(@) Non-Critical
(b)  The cable length between the
MDF and EPABX TE-400 bay
should be taken into consideration when calculating
loop DC resistance.

1.17 Floor Space

_ The EPABX equipment cabinet for a
100-line system requires a cabinet 77.25” high, 37"
wide, and 26.5" deep. Multiple 100-line Increments
require cabinets of the same size.

Lift-off doors are provided at the front and red of
the cabinet. Space between the front or the rear of
the cabinet and other objects should be adequate for
easy passage of a person (minimum of two feet).
Terminal strapping fields are accessible from the
rear of the cabinet. Access to the top of the bay is
only required for plugging in the connectors of ‘inter-
connecting cables.

117.1 Floor Loading

) The equipment cabinet weight is ap-
Broxmamel 700 pounds (including printed circuit
poards). Four leveling feet, approximately 1-1/2”
tl) n diameter, are placed at the four corners of the

aSe.

2.0 EQUIPMENT CAPABILITIES AND STANDARD
CONFIGURATIONS

The TE-400 system is arranged to provided growth
from 25 to 100 lines, in increments of five lines,
within each cabinet. A maximum of four cabinets,
providing atotal c?acn&/ of 400 lines, may be
Installed In each TE-400 system. Refer to Dwg.
130097 for configurations and PCB positions Refer
to Section 111, paragraph 2.0.

2.1 Refer to Section X for functiona des-
cription of printed circuit boards.
2.2 Attendant Console (316028)

Refer to Section X, paragraph 3.3.

2.3 Power Equipment

The power supply assembly provided

with the system is available in two arrangements,
regular standby.

2.3.1 Regular Power Supply (316300}

The regular power supply consists of
four individual power mudules mounted at the ex-
treme left side of the cabinet at levels D-G. The
power supply modules of like voltages will be cross-
connected to common bus bars in multicabinet in-
stallations. Refer to Fig. 3-1, Section L.

232 Standby Power Supply

) Standby power units may be provides
on an optiond basis as a replacement for the regular
power modules. The standby power units will:

(@ Provide “no break" power de-
) rived from a local battery sup-
ply, in the event of failure of the 110V 50-60 cycle
commercial power.

(b)  Each standby power unit will
have the c%oacgté/ of serving one
100-line EPABX system.

() A maximum of two standby
power unitswill be housed in
each standby power cabinet.

(d  The standby power cabinet will
have the same height and depth
dimensions as the apparatus
cabinet. )

(e) Each standby power cabinet must

) be located adjacent to the
apparatus cabinet(s) that it is serving. That is, in
the case of one standby power cabinet serving two
apparatus cabinets, the standby power cabinet must
be located between the two apparatus cabinets.

2.4 Power Failure Cut-Through (PFCT)

~ Provision is made for the extension of
central office service direct to preassigned PABX
extensions in case of power failure, subject to the
following definitions and exceptions.

24.1 Power failure is defined as aloss of
system DC power.

242 Capacity

A maximum of three EPABX stations
may cut-through to an equivalent number of trunks
for each 100-Iine cabinet.

24.3 Loop Start City Trunks

Loop Start City Trunks - In the case
where the trunks cut-through to the EPABX stations
are loop dtart city trunks, normal incoming and out-
going service will be provided between the central
office and the EPABX stations.

244 Ground Start City Trunks

In the case where the trunks cut-
through to the EPABX stations are ground start city



trunks, the station instruments must be equipped
with a ground ssurce under cortrol of a push button.
This button must be depressed to chtain a central
office dia tone when originating a call. Incoming
service will be provided in a normal manner.

245 DID Trurks {(Loop Signaling)

In the case where the trunks cut-
through to the EPADX stations are direct inward
dia trunks, only outgoing service will be provided.

246 DID Trunks (E&M Signding)

The power failure cut -through feature
will not function for either incoming or outgoing
service if the DID trunks are arranged for E & M
signaling.

2.5 Satellite Equipment

The following equipment may be re-
quired upon installation. The required equipment
will depend on the features incorporated In the
system.

251 A 48VDC Power Sup[g)ly will be re-
_ quired whenever DID trunksftie lines
are equipped.

252 Amplifiers, speakers, etc, will be re-
quired on those systems equipped with
the public address system feature

253 Audible signaling components (such as
~ horns, bells, etc.()J will be required on
systems equipped with:

(@)  Unassigned Night Answer (UNA)
- Audible signaling devices for
UNA must be capable of being driven by a 30 Hz sig-
nal interrupted at one second on, one second off.
(b)  Code Call - Audible signalin?
devices for use with code call
rlnust be capable of following a switch closure of
ips

NOTE: These satellite equipments may not be s%p-
plied by ITT, See Equipment Specifications for ITT
supplied equipment.

2.6 EPABX 1 input and Output Circuits

) Table 2-4 shows the Inputs/outputs of
various EPABX circuits that are connected to
satellite equipment

Table 2-4. EPABX Input and Output Circuits

Circuit Qutput

Trunks/Tie Lines | E and M Leads - One set per

Public Address TRI, TR2, TR3, APC1, APC2

| (E-M) circuit
‘Trunks/Tie Lines | Tip and Ring - One seti for
(All) each circuit
Lines Tip and Ring - One set for
each circuit
UNA URL1, URL2, URL3, URL4 .
Code Call CCMI, CCM2, CCM3, CCM4

TM 11-5805-652-14
ISSUE 1
2.7 Environmental
2.1.1 Temperature 0° to 100°F

The TE-400 does not require air con-
ditioning. However, the TE-400 must be placed in a
ventilated room. The room ventilation and air move.
meat must be equivalent to a system cooling fan of
cubic feet per minute listed below. The recommend-
ed ambient temperature is 100°F. maximum.

Ambient Air
Temperature Movement
°F. CFM
70 64
80 76
90 94
100 125

2.7.2 Humidity
Humidity 10 - 90%

2.7.3 Atmosphere

a) Non-corrosive atmosphere
b) Non-explosive atmosphere

NOTE: If it is necessary to operate the TE-400 111 an
environment that exceeds the figures listed in para-
gr?gg 2.7, the Director of Engineering must be con-
sult

3.0 PREINSTALLATION PLANNING

3.1 Equipment Location
The assigned equipment space(s
should be surveyed for:g aup pace(s)

a) Size
b) Environment
¢) Floor loading
Cable(s) access
e)  Location of console
()  AC power supply outlets and
ground

3.2 Equipment Specifications (E-S)

) Each system produced IS provided with
an Equipment Specifications

321 Sheet 1 of the E-S will be provided for
each cabinet of a system

The cabinet pictoral shows the shelf position of all
equipped PCB’ s

The numbering plan shows the assigned access digits
for each circuit

Table A lists cabinet(s) and associated equipment
Table B lists PC boards associated with the cabinet
IC;eE1(§rzal and Shop notes are of interest to the instal-
er(s

2-5
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Shop notes are performed by the shop prior to ship-
ments.

3.2.2 theetE-S will be provided for
each system.

Strapping Chart A refers to equipment strapping op-
tions.

The ingtaller(s) will be required to complete those
items marked “Installer. "

Strapping Charts B and C show specid strapping.
The instaler(s) will be required to complete these
items marked “Installer.”

Table C lists all ship loose Items.

The installer(s) will complete items listed under
“Installation Notes.”

323 Sheet 3 IS supplied when or if any
special drawings are required.

33 Trunks/lie tines Assignments

_ Table 2-5 IS provided for the instal-
ler(s) to fill in.

331 Table 2-5 Column Explanatory
A - Quantity - The first eguigged

trunk in cabinet 1 is designated
as trunk 1, and the count IS made in sequence from
that point using all equipped trunks and' tie lines.

NOTE: Equipment Specifications details console
appearance.

B - Group Identity- ITT circuit
Eumber. Refer to Table 2-3 and

c - Type - Supervisory signaling
presented/received to/from “cen-
tral office. Refer to Table 2-3.
D - DCR Loop - The DC resistance
of the trunks, tip and_ring cable
between the MDF and CO  This information ‘must be
obtained from the CO.

E - Resistors TR2, MR5, MR6, and
) MRY are equipped by the Instal-
ler to adjust the trunks to the correct loop resist-
ance.

Refer to Table 2-3 to determine which trunks are
equipped with TR2, MR5, MR6, or MRY.

Three values of each resistor are supplied.

DCR Loop TR2 MR5 MR6 and MR7
0-800 ohms 1200 ohms 1000 ohms 390 ohms

401-800 ohms 820 ohms 620 ohms 180 ohms
801-1200 ohms 390 ohms 220 ohms 0 ohms

NOTE: See Equipment Specifications, Ship Loose
Material.

F - 48VDC requirement may be de-
termined from Table 2-3.
G - E&M terminal equipment re-

2-6

uired may be determined from
able 2-3.

H - Incoming only, outgoing oniy, or
] two-way may be determined
from the Equipment Specifications. ALL TE-400
trunks are two-way trunks but may be engineered for
one-way operation.

J - All TE-400 trunks that have

attendant access may have a
console appearance. See Table 2-3. However, out-
%0| ng only trunks may NOT use this feature. See
quipment  Specifications.

K - Refer to Equipment Specifi-
cations for the appropriate Ac-
cess Digit(s).

L - Consult with the CO to deter-
mine city number assignment.

332 Table 2-5 Usage

Example: Trunk 1, B%/ 1 has a group
) identity of 316075. The
pe is ground start. DCR loop ‘equdls 605 ohms,
thus TR2 equals 820 ohms. Resistors MR5, MRS,
and MRY are not installed. The 48VDC or externa
terminating equipment is not required. The trunk is
a two-way trunk with console appearance. The ac-
g%sﬁsﬂl 1|t is 9 and the assigned city number is

3.4 Station/Line Assignments

] Each EPABX cabingt is wired for 100
lines, X00 to X99. Four hundred IS the maximum
number of wired lines.

The number of lines equipped is in multiples of five
(each line PCB has five TIng circuits), from 5 to 400.

The number of stations equipped is determined by the
equipment user’s requirements. All lines wired {100
in each cabinet) are terminated on the MDF. A sta-
tion refers to the actual user's location and instru-
ment. Thus, station 200 is connected to the MDF,
Wrych is connected to line 200 in the equipment cabi-
ne

Table 2-6 is presented to allow the Installer to de-
termine Line and Feature assignments.

The installer must consult the Equipment Specifica-
tions (E-S) and the customer to determine what lines
will be equipped for the items listed in Table 2-6. A
check should be inserted to indicate assignment

341 Table 2-6 Column Explanatory

A - EPABX Line - Refer to Equip-

~ment Specifications numbering
scheme The first entry should be the lowest fnoml-
nally 200) line equipped and proceed sequentially
upwards to the highest line number equipped.

B - Not Assigned - Line circuit

equipped but not active. )
C - Tie Line Assignment - Each tie

. line installed removes one _line
from service as a station. Consequently, any line

appearance assigned for tie line usage cannot be
assigned to a station.



Consult Equipment Specifications to determine the
lines installed and the number assigned.

D - Attendant (Attd) Line - This line
is assigned to the aitendant and
may be selected from any hine.

E - Trunk Conference Line - This

) lines as assigned to the trunk ac-
cessing conference and can be any lines may assigned
as an attendant line or tie line.

F - Station Equipment (See Table

) . 2-1) - Establish thee station
eguipment required or presently installed. From
Table 2-1 determine the number corresponding to
station equipment and enter under Station Equipment
column.

G - Group Hunt (Rotary Service) -

S Six group-hunt circuits may be
provided in each hundred line group (see Equipment
Specifications). The first station number in the
group is the master number. One master number
plus a maximum of four dlave stations comprise one
group-hunt circuit.

NOTE: A save station can only appear in one hunt
group.

Croup hunting 1S not restricted to consecutive num-
bering but may start with any extension number
(master) and include a maximum of any four slave
numbers within the same hundred group.

Any station can be assigned as a master or slave.

Consult equipment user for desired master numbers
and assigned slaves for each group hunt circuit. Do
NOT mix slaves between groups.

Example: Group Hunt 1 - If 220 Is the master,
enter “M” under Group Hunt 1 column correspondin
to 220. Identify slaves as “S1,” “S2,” “S3,” and “S4.”

H - Power Failure Cut-Through
) (PFCT) - Three lines may be
assigned per bay for power failure cut-through
These lines will be connected directly to a central
office trunk in the event of a power or complete (loss
of DC power for any reason) equipment failure

Central office trunking - ground start

Type of instrument required - ground button to
activate CO

Typée of service supplied - normal inward and out-
ward.

Central office trunking - loop start

Type of instrument required - Normal (K-500)

Typg of service supplied - normal inward and out-
ward.

Central office trunk - DID (loop)

Type of instrument required - Norma! (K-500)

TM 11-5805-652-14
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Type Of service supplied - outward only.
Centra office trunk - DID (E&U)
The PFCT will not function.

Where a mixture of trunks are provided (i.e., ground
start and loop start) it is desirable to place the
PFCT lines to the type of trunk providing both in and
out service.

Determine what systems are to be assigned to PFCT
and enter under PACT column.

J - Assigned Ni%rg Answer (ANA) -

. . Each ANA PCB has provisons
for six stations to he assigned ANA service. One
PCB is normally equipped per station (see Equipment
Specifics

Consult with e%i\r)ment user to determine stations to
be assigned to ANA.

NOTE: ANA station should not be a group hunt slave
station.

K - Single Digit Access (SDA) - Each
equipped SDA and PCB has pro-
visions for five stations to be assigned as SDA’s.
Consult Equipment Specifications to determine if
SDA is equipped  Consult equipment user to deter-
mine stations to be assigned.

L - Executive Override - Consult
o ~ Equipment Specifications to de-
termine if executive override Is equipped. If equip-
ped, one station may be assigned as executive over-
ride. Consult equipment user to establish station

M - Intercept Number - Refer to
) ) ~ Equipment Specifications if
intercept is equipped.

Consult equipment user to determine line to be inter-
cepted

N - Class of Service Restriction -
Each equipped station may be
restricted from five features This restriction pre-
vents the station(s) from accessing the specific fea-
ture(s) when the access code(s) feature digit is
dialed A busy tone 1s returned to the restricted
station(s) upon dialing a restricted feature digit(s)

This restriction 1s accomplished by equipping or not
equipping a diode on the class of Service (COS) PCB

The option of either equipping or not equipping a
diode to restrict a station is established prior to_
shipment and is detailed in the Equipment Specifica-
tions installation notes

Use the information on the E-S installation notes and
consult with the equipment user to determine what

stations should be restricted Then enter the type of
restriction under the class of service (COS) column

2-7
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An X" under Y column shows that the station should
be restricted and a diode must be equipped. An “X”
under the N column shows that station will be re-
stricted if adiode is not equipped.

Example:
Install jnstall
Access|Diode to Piode to
Level Restrict JUnrestrict
Toll Restriction
(316067) X
City Trunk
(316075) 9 X
City Trunk
(316075) 81 X

This shows that the equipment has toll restriction
and all stations will be toil restricted unless a diode
IS equipped. City trunk (dial 9) may be accessed by
al stations unléss a diode 1s equipped. City trunk
(dial 81) cannot be accessed unless adiode IS
equipped.
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Table 2-5
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89




13

14

15

16

7

19

20

21

22

23

A

25

SR ISl
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157
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170
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181
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186
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138
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140
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149
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151
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134
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156
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162

163

164

165

166
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168
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170

171
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173

174

175

176

177
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179
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181
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190

191
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11

CABINET FAMILIARIZATION

1.0 PRELIMINARY INSTALLATION PROCEDURE

1.1 Place equipment in the assigned place
Refer to Fig. 3-1.

Unpack the equipment and Inventory. The Equipment
Specifications contain. complete shipping list.

Fig. 3-1 shows atypical four-cabinet system  Two,
three, or four single cabinets are connected in a like
manner.

Place the supplied rubber feet in place and insure
cabinet(s) are level. Observe caution while tripping
or raising cabi netﬁs) to install feet. If a multicabinet
isbeing Installed, level and align all cabinets.

Route interbay cabling along top in space provided.
Do not connect but place cabling in approximate
posiion.

On a muticabinet system, insure that no cabling is
caught between cabinets while aigning and leveling
system.
20 SYSTEM CABINET(S) DESCRIPTION
2.1 Remove cabinet(s) front door(s). Face
. . front of equipment and refer to the
appropriate figure(s) of this section as reeuired.

211 Basic Cabinet Description (Fig. 3-2)

Each cabinet provides seven levels
CA-G) of mounting space.

Each level accommodates one sub-rack of printed
cizeuit boards (PCB's). The basic cabinet will
always contain levels A and B.

(a} Level A contzins 20 line posi-
tions.

(B} Level B contams the Control
Cizourtzy.

Furst Cabinet Descrigtion (Fig. 3-3)

The first cabinet of any system will
contain levels A, B, and €. Level € s designated
Artendant Control Sub-Fack. The DC power sopplies
will be equipped on levels &, D, E, F,a0d G The PC
toards and sub-racks on levels D trough G are op-
tional and will be equigped 36 required.

213 Second Caltiret Desesigtion (Fg_3-4)

The second calbinet of sy systenn will
contain lovela & B, and €. Level € i designated
Fogplies will be egeigped ow levels D teowh G
Levels D-G willl be equipped with PCH sub-rubs on
& s needied taals.

2.1.2

214 T'pird 3ar%d Fourth Cabinet Description
0. 3-

The third and fourth cabinets of any system will con-

tainlevelsA, B,and C Level C sub-rack is desig-

nated Toll Restrictor Sub-Rack. Levels D-G will

contain the.D(éJJovyer supplies. Levels D through G

\t’)V'”. be equipped with PCB sub-racks on an as needed
asis

2.1.5 (??;)6'[)ional Sub-Rack Description (Fig.

The four optional sub-racks are shown on Fig. 3-6
Any cabinet can contain:

Level Sub-Rack

City Trunk or DID Trunk

City Trunk or DID Trunk o

City Trunks, DID Trunks. or Tie Lines
City Trunks, DID Trunks, or Hotel/Maotel
Features (or additional featuzres)

3.0 PRINCIPAL ITEMS LOCATIONS
3.1 Junctor Test Panel (Fig. 3-7)
Facin? the front of the cabinet, the
o

junctor test panel is [ocated on the right sute of
cabinet(s).

OTMMo

3.2 System Test Panel (Fig. 3-8)

Fig. 3-8 shows the alarm reset batts
(labeled Reset), voltage check button (labeled VC),
regular (Reg), and test phone jack.

3.3 Fuse Panel Assy. (Fig. 3-9)

4 fuse panel is located on each sheif
of those systems equipped and/or wired with trumks/
tie lines requiring external 43VDC. Fig. 3-9 stows
the fuse panel.

3.4 Refer to Equipment Specufications fivr
specific PCB layoat and equypped
positions.

3.5 AC Power Source, 0C Power Sugplies
and Blower Lacakions

Remove rear door and face cear. Befer to Dwg

130097 (sheet 2), Section E-E.

351 The blower input and fillter wmpt sre
located at the bottom Lefl.

ROTE: Blockage of blower inpet will cemawe pover
from the syatem.
3.5.2 The AC pover transformers and thewr
associated capacilors cre posdnoned
at e Yoottom: Tight.

31
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353 The AC power cord access entrance is
located between the blower input and
AC power transformer.

3.6 Miscellaneous Panel Assy. (Fig. 3-10)

) Refer to Fig. 3-10. Facing the rear of
the cabinet, the miscellaneous panel assembly ison
the inside right.

Letters A, B, C. etc., have been assigned to individ-
ual items of the panel assembly. The items are
identified below:

A

)

AC Circuil Breaker(s).

All system AC circuit breakers
will be located in cabinet 1.

- VC Transformer fuse, SVDC
supply, and blower fuses.
Spare fuses.

Voltage Check Transformer.
Power Relay.

Ring Generator.

Ring Generator Suppressivn
Assembly.

PFCTI1, PFCT2, Auxiliary
Relay, and RL1."

~ MC1 through MCS (SVDC sup-
piy).

- MBIl (SVBC sugply rectifier).

- Qi, MRE, and MCB (SVDC sup-
ply).

- TE resistor assembly and RV1,
RvV2, SCRI, RV21, RV22.

- TE resistor assembly PCB.

- Miscellaneous Panel Assembly.
Conneclor block.

02 B PR &« x OmmdDO ©
'

NOTE: Uems A, D, J, M, and N will note be equipped
oa cabinets 2, 3, or 4 of malticabinet systems.

3.7 Horizontal Bus (Fig. 3-11) and
Vertical Bus Bar (Fig. 3-12)

& borizontal DC voltage/grovnd bus bar is located on
each level. The boritootal bae is consected on the
right o & verticall bar, whicl is convected o the DC
power relay. Refer to Figs. 3-11 and 3-12.

3.8 Printed Circuit Board Locations

Hefer o Dug. 130097 (sheet 4 The
£CB's are assigned pusitions om eagth stelf. Each
PCB is ingerted into the appronrise female comee-

tor. Each PCB has a distinct plug arrangement that
prevents inadvertent insertion of the PCB into an
Incorrect position.

Facing thee rear of the cavinet, the PCB positicas are
counted 1, 2, 3, etc., from right to left.

3.9 Strapping Field

The strapping field (8F) is located ca
the left and iS inside the cabinet. The coznsctors of
each 12x35 $.F. point directly to the right.

Each level is assigned one 12 x 15 8.F.

3.10 Punching Block

The punching block is on the lefs rear
and its cornectors point directly cutward. Ezeh
punching ' ock is equipped with 12 x 7 connectoss an
an as needed basis. Each level is assigned its own
punching block.

Dwg. 130071 showus the level A sub-rack puoching
block and strapping field The pin count Sixets at the
upper left as 00.0 and counts diowaward to 634.0
{lowest left pin). The assigned horizoatal cogst
starts from the extreme left vertical couny and poo-
gresses in numerical gequence W the wight (00.0
00.11). Thus, GHA 23 is foved to be on €25.7. Ris
25 from: the top and 7 from the left. Likesise, BES
is found on 16.4.

The method of gin count is the samefoe e puntiimg
block and stragping field.

4.0 SUB-RACK DRAWING NUMBERS

Dug. No. | Sub-Rack Lewvel Bayis)
130071 Lines & #41
130072 Contzal B s
130073 And. Contizol [ )]
130074 Astd. Multigle € oo
830075 Toll Bestrictor ¢ Bar 3*
130076 City Trealk * *
13007 Dy bd -
130078 Tie Liwe - b4
130079 Botel/ M cot * -
130060 Feature i e

* Refer o approgriate peragraph us Sectons B
Level and Bay (cadivet) infosumatuom,



AC Bhan Inpu TM 11-5805-652-14
Capable of 80 Amps 1ISVAC or 4D Amps 220VAL

; 30 Amp Each - LISVAC

; 15 Amp £ - Z2OVAC
l l l Four -3 Ware Female Plug

v 4 Ganged Bresiers

Ee
Be
gs
&s
e
gs
ge
Ee
{

]

f,
]
"
Y
*
¥
ssadpra=

@

AC Pamet trandarmess

3
2

1

-3

b

k-

-3

® ® [ ] ® ® ® ® ®
ﬁ% i o2 31 a 9 &4 m o “"ﬁ”
N L -
tmpatt fierming! W Cotor Fumglion
ASHAL 8Dy a Witk
Mitive, A Bigok L Wolege
o Gomen Crmaund
L Vel % tagmed . .
o wnglie calioet sydeng B5-EBOMAT BBz % :ﬂ: :?ww
iy &y Gmen Ground
2 Cmel ealish carmeriog
frarr Mgticaoet aqperatian UAD-A5BAT 534z :: ::3 zgmw
o @& Ciraen Groumd)
Tigpica) asssomby far conmecimy 22008T 50 3 Wik Reultra
g netiigie catfies Wivsen Sy 1 anp ey 2 a Blask L Wotee
Sttt Gy, 2an) Gy 2 S UL Wover L] Ginen SGramy
Stigohins Bvg 1ot g Yo
o Four Caliont? System daprod

Fig. 3-1 Typical Multicabinet System Layout 3.3



M 11-5805-652-14

=3 23 mmm
33 s @ @
g2 B 25 R Eis B
VN0 193L] (@ INH ‘9
66-S6 SINN 2] ‘035-14d @ INTH 'd¥9
{€) -
o = M INNH ‘dH9
(M 9315-19d | 1@ L olv 0
s8-8 @ 5093] (0 WL 9LV mm
1808 ] $09] (6 9'0'0 0LV
F RETH T '9°0'0 LUV ’
6L-54 @ WA OV [y 809 0LV
V0L 1] WAD ONALLV TR T
[0 INOT ﬁ £
09-69 (mn E
- o0 @ :
v-09 m n “INOD LIV i
P @) ¢ [2__NoW IS} Tl 2
() Lt -
s-0¢ (9) f2 l%i [
69-5p fel ‘G ¥ g
m : X
3- ‘m~ - =
» = O vow 15w T B
6€-5€ 0 SNOF @ 99V Wl 'iN0D 5
oy [ ONOF XAV | (D D3V il 'iN0D
@ 10TV SAS vd m N
be-se il 0NV 5AS ") Alddns N0l a
]
ve-02 .t M A14dnS N0l Es
ol - ‘WIV "SAS
Bkd s VU WH) 110A
v1-01 i 1 HHO "1TOA “WIV NIV
60-60 S k:: 59 L= € 8is € W € %
() 'N39 1 %7 "INGD D140 ANddns Alddns Alddns AddnS
$0-00 SINN (1) NBD 1% 'INOD D1d0|  WAIVIVONV A1ddNS AS Y304 ¥3w0d ¥304 L
m - [ ] [ * ] [ ] @ Ado [ ]
g g
[
HES
"IVD 1931 |
66+56 SINN | ‘3S-14d
\ ©
96-06 (4] \
m 35~ 18d
68-<8 @ $°09 |
- (M 509
ve-8 01NN
6L-5L @ “9A0_‘ONALLV |
M W0 ONBLLV
v-ol C@n INNC .
69-59 [114] 9]
(o0 £
v9-09 {6) mw
®
66-59 ) m
bs-05 9 G
[ .
or-sv W M
- © i
@ _ I7
66-SE n N
INDE_ XAV
ve-0 @ 10NV "SAS
02-62 M 10TV SAS .
L ¢f I
v2-02 {
6161 - Nm
pt-o0t L o f
prom \ 3 M- ¥ £ % %
(2 29 41 % "INOD 0140 Arddns A1eéns Aladng #14ens
00 SN 1 NG9 1% 'IN0D D10 ¥4 wod 04 ¥io
M - - © () “w - L



TM 11-5805-652-14

=
wm
PEMER PORER FOWER. POWER: GG, CONG. & LP GEW, 40 LEMES e
SUPPLY SUBPLY SUPPLY UPRLY ORIC. COMT. & P GO, @)
%, 3 3§, 3 g5 e w5
, , mm, S
ks e
h P
7] 2 B9
E 3 w2
[-3» - X
Hid WG 32
"‘% TR, / WS, ALLOT. o %
%m AT, Muun. @ Svs. ALLOT, @ o
‘g AT, MULT, @ RS e, _
CORIF T ACE. @ M., ) B
CONE (RIC, ACC, @ 2
7] L il
10U REST MG 1 Y ]
2 2 J L1 &®
= Ty )
F4 2 - 7] o5
we 2 ) -
2 3 B H
TOLL REST. MOM. 2 J r
ATID: COMT. @ [])
@ an )
>
= @ | mMC 2 g
SE T o | ATINR. GVR. m L
g< ATID, CO.6 w | ATBD. VR @ 19
o ATID. C.0.8. 2 [LNELOD. o
5o ATID C.0.8. B o3 (1]
ag C0.S. @2
2" ATID. TRK_ [T -8
a PRE-SEL. n
ATED. TRX @ " @ %034
GRP. HUMT (11} o)
GRP. HUNT @ | PRISEC @ UNES 9
T
fved wr > [l w oy — w 2 [d
g £832 g S8 g £22
- s =385 ] =3 S %e
’ £3 22 £3 =3
g'- - &= = R

Fig. 3-4 Sound Control




TM 11-5805-652-14

[ ] - ~m [ — ) [ 4 J b ] E
POWER POWER POWER POWER ORIG. CONT. & LP GEN. (1) LINES 0004
SUPPLY SUPPLY SUPPLY SUPPLY
%, 3 %4, 9 85 v ORIG. CONT. & LP GEN. () 0509

REG. .
10-14
o \ -
3 2 1 1519
2 )5 4 20-2
= REG. J
3 SYS. ALLOT, m %2
2 SYS. ALLOT @ o
AUX. JUNC.
g SUNC. [T} 3539
@ Tou. RSt WO 1), s P
2
A lf A )
= 2? [\1]
& 2] @ 054
o - oy
POAL. REST MoK, 2 [
9 W
i 10 -
> v :n )

g ] ol

? Al ]

%2 93 o 80

& T

L
LS L)

Fig. 3-5 Third and Fourth Cabinet




TM 11-5805-652-14

JOVY-anS 1310WN3LOH

POWER SUPPLY POWER SUPPLY POWER SUPPLY POWER SUPPLY
MES. WAIT, 00-29 TIEUINE m TRUNK 1 80. A CITVIRKS. 80.1 ) |
i 1019 = @ ot 2.8 2} * 0.2 )
; } ; \ 80D. C 3 BD. 1 )2
» = 80. 8 F
-3 S @ = . C - 8D. 1 )3
w c 1
o® E 5) & [TRun3 80. A ; 8.2 )
0-59 ) g 80, 8 Q Bo.1), .
20 C 8D. 2
bk " TRUNK 4 80. A 80.1),
-9 @ 8. 8 B0. 2 )
80. C { 8D. 1 )
6 -
* bk @ TRUNK 5 B0, A CITYTRKS, 80,2 )
MES. WAIT, 20-99 o BD. B TRK. ALLOT, W
WRUNEAPPL  00-19 an LY WAUOL, =~ @
e TRUNK 6 LY TRANS. JUNC. BD. 1
- TIE Line a2 80. 8 TRANS. JUNC. BD. 1
o TR, ALLOT, W % ¢ LR ACCESS. ()
MWRLUNEAPPL. 20-00 ] TRK . T.R. ACCESS @
MR TRK, 17 2 L2 um\ .
APPL. = l o TRANS. UNC. 80, 2
T.R ACCESS. M A
- 15-18 TRK. ALLOT. “w TR ACCESS. @
SING. DiG. AcC. INTERCEPT )

Fig. 3-6. Optiona Equipment Sub-Racks



TM 11-5805-652-14

Bay Lamp

Bay
Junctor
6 7
8
9
10
1
OFF 12

'lesnom

Fig. 3-8. System Test Pandl.

DID Trunk

Tie Line

as
19 12

Fig. 3-9. Fuse Pand Assembly



© 1 2 3 & s 6 1 8 § w n
oilwliunjw|vlujviw|lao|e|w]lk®
alwinin|ofuls|w|[n|n|[n]|TR
@ | w|wm | wlmw/|[m|[m|w|wl]m]|mw] reelaes
© | mr| wmc2| m3| ma| 80 | eo | s si2] s2a] s22
ulm|wm|w|w|[wm|w]|sm| | s w|m|smw
e |m|im|m|m|m|w|{m|cwm|ce|ce| cen|co
o [ em2| P3| praf avi| mv2| no ;r—'}w'—:ﬁ-; LK
o 1 2 3 4 $ 6 1 8 9 W 0
@ | som| ma| x| mes|es | es | e
wln]le|wfowle|ew|oe]e|w
ojn|n[e]|n|uls[w]in]s]ln
wlw|m]{w|[wlmwl{w|w|w|aw]lw
n
2
n

e Yaud

Pin Designations for Termina! Block Assomblies

1N

Fig. 3-10. Miscellaneous Panel Assembly.

TM 11-5805-652-14

00—

000
00
- -

- = »
URD RO
2P
- *
- *
.
- *
L] -
» L4
*> *
L4 -
22




TM 11-5805-652-14

s===SSss==R=SH Numbars Shown Are
T For Referance Only.

PP =g = =

12345 123435 12345 12345 12345 ——

Laminated Bus Bar

a— e 2=~ ‘ﬁ

[]
]
]

1
?

Plal  -3v0C ’

Pin2  -1VOC .

Pin3  -Ground

Mind +B.WVIC

PinS  +3VDC H

-

Fig. 3-11. Horizontal Bus Bar.




TM 11-5805-652-14

;

Ln

e —— I“Il“' P

< = 3
= ®
® 3
3 3
C————— b — . —

Fig. 3-12. Vertical BusBar.

3-11



TM 11-5805-652-14

Section IV

CONTENTS

Visua INSPECtion .. .o ,

N B

Power/Ground CONNECHIONS  « « « « o v v v e e e e e e e e e e e e e e
210 ACPOWE INPUE - e oo et et e e
22 GroundCable ............ chaeeacanann Cetaesaesaantasanan
23 Power Multiple Cables . . .... ettt iatiatetaeeaeaeaaan e
3.0 Console(s) Cable(s) Connections .............. .
[37  Single Position CONBOIE ... .e.ocvvonnnnnnnenensaanassnonenns

32 Multi-POSItion CORBOIEB .. .. v.ecevennenncnecasassnscanns

Page
[4-1
[4-1]
[4-1
[4-2
[4-2
[4-2
[4-2
[4-2
3.3 Bell Conscle ...... Cesecsaans tesmseatsacssansnnanns
Intercabinet Cables .......c....-. Ceerestaianecaenan R ve.. 14-6
MDF Layout and Assignment (Typical}) ........cccccucneennne e [4-10
[6.0 Prewired Lines Tip-Ring CORREEHONS . .. ...cccoeececooocccasnsnesnsss (4210

(6]  Prewired CaBIES . «....cveneeroeecenesnenannocensnaocesns 4210

[E3  Cable CORBOCHIONS « « « o v v oo vereeceeoconoecnsennaceeenacses 410
[7.0 Prewired Truni/Tie Linea Tip-Ring Connectiond ........ccocccvconcsvconcs [4-35
[8.0  Prewired PFCT and Miscellaneous Coanecting Cable and Trunk E-M and

A-B Louds CORRGEHONS . « .« .« o v oo venroensonoaencacccnccccoccesse (4239

[B1  prewired PFCT and Miscellaneeus Connecting Calle . ........coocce. [4-39

(B2 Tronk E-MasdA-BEeadE .. .....cocoocoveoniovcovcevoisonee 223
(9.0 Inotalior Wired CRBIOE . . . <. . ..o ovroeecenrinoiiiioiiiiecios. 439
[O.7]  Coble TormiNatlon .. .........coueeoeanoneeneenoocnecccos 4238

R R R A R N A A A T

o T T S A S S T T R N T A R I A Y m

R T A A I O I I G O A

R R R K U S S S S A S N S S S S TR SR S

[ @ e R L A A N S
L6 66 LI T O S A P e B B KA I
s T v C e e € [ m

4 Cr ot u e u . vob o .
L T T T S T A N A S PR TN S I S SR U N U S m




TM 11-5805-552-14

CONTENTS (Cont’d.)

[T40 Class of Service Assignment/Equipping . ................oviinirnan.n. :-6136
150 Trunk/Tie Line Loop Adjustment Resistor . ........................... 4-41
(160  Satellite Equipment Cabling .. ............oiriiriieieea., 4-47]
[I7.0  Power-Off MEBSUTEMENES . . o v vttt e e et e e et e e e e |
TABLES
[4-1 TE-400 Connecting Cable ...........0ceninicerenenrcancanncnsnnsns t@
22 Cable CONNECtion tO MD F - (EPABX CAPCUItE) - -« « « - v oot e e e [2-11]
t%h
[4-3  cCable Connections to MDF - (Satellite Equipment) ... ... et [4-21]
through
[4-29]
[4=4 Lire Tip and Ring Connecting Cable . .. ....000r2000000 aaamnmaaanaaaaan [4-37
[4-5  Line Tip and Ring CORNECUNG CABIE - . . s+ v v v v e s s ennensnonnsnsesnsssesn [4-32
46  Line Tip and Ring Connecting Cable ... .. .......... e araaaae e .. [4:33
27 Lise Tip and Ring Connecting Cable . .. .. ... vvrsse . e e [4-34
[2-8  Trusk Tip and Ring Connecting Cable . . .. . ... .. e [4-36
[4-9  prFCT and Miscellaneous Connecting Cubile . . . .. . . e 4-311
EGM - AGB Conmocting Cable #1 .. ... .............. e [4-38
(41T  %&M - ALB Connecting Cable 48 , .. ... ... S e 14-39
FIGURES
[4-1
[4-2
[4-4
[4-5 Fomesll Bad) Commip | T L



TM 11-5805-652-14

Section |V

POWER-OFF CONNECTION

AND TESTS

1.0 VISUAL

11 Inspect the equipment for:

Eg\) Broken wires

) Shorted pins, connectors, and/or
wires.

(c) Miscellaneous damage.

Front

Top 6 cables

20 POWER/GROUND CONNECTIONS
2.1 Power Input

(@)  Insert AC power cord(s) as
shown in Fig. 3-1, Section 11l

(b)  Connect AC power cords as
shown in Fig. 3-1, Section Il

CAUTION: Insure that these connections are correct
for the voltage and frequency supplied before apply-
ing power to the system

Notes:
1. Reference Table 4-1 for cable{s) number.
2. BLF equipped.

3. 24 trunk appearance (maximum).

= <4
- —&
= —
14 J\ 6
> —~&
= —&
ITT Console

{TT Single Console/Single Cabinet

Front 10
/.
<
3 cables 11 /
<€
12
—&
1 cable 13
<&
ITT Console
Cabinets 2-3-4 Cabinet 1
Notes: 1. Reference Table 4-1 for cable(s) number.
2. BLF not equipped in console.
3. 42 trunks (maximum).
4. BLF console is not normally equipped. ,é'
\
ITT Single Console/ Multicabinet Cables 14-15.-16from
Optional BLF Console each cabinet.

Fig. 4-1. Single Console Positions.
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2.2 Ground Cable

Connect Fround multiple cable and ex-
ternal each ground cable as shown In Fig. 3-1, Sec-
tion 111. Insure that earth ground cable 1S connected

to a known earth ground of no more than 1 ohm.

2.3 Power Multiple Cables (Multicabinet
Installations)

231 Connect DC power multiple cables as
shown in Fig. 3-1, Section 1.

232 AC Power Multiple

(a)  Remove three (3) bolts from me
frame miscellaneous assembly
on cabinet 1.

(b)  Swing hinged panel out to allow
access.

(c)  Connect AC power multiple
cables as shown in Fig. 3-1,
Section 111 o N

(d)  Swing panel to original position,
then replace bolts

3.0 CONSOLE(S) CABLES(S) CONNECTIONS

31 Single Position Console Wig. 4-1)

311 Refer to Equipment Specifications,
o Table A, for equlpJIJ_ed cabling. A des-
cription of each cable is given in Table 4-1

312 Each cable will be 25 pair (50 wires),
24 gauge, end terminated in a female
amphenol connector

313 Each_connector will be stamped as to
identity.
3.14 The cables will be pre-routed to the

top cable trough. The cables may be
routed out of the cabinet to either left or right

315 On multicabinet systems, equipped
with multihundred” busy lamp fleldgs),
the busy lamp field (BLF) cables will ‘be marked for
cable identification. The Equipment_Specification
will furnish necessary information since this will be
special cabling.

3.16 Determine the number of cables to be

) connected to the console. Position the

console in the designated operating space Route the

ret|1U|red cabling between the equipment and the con-
sole.

317 The prewired console cabling is end
connected ted In a female amphenol con-
2e2ctor. The cable is 24 gauge, 25 pair. See Fig.

318 The connector of the cabling to ke
_used should be similar to the connec-
tor to the equipment male and console female on-
necotrs.

4-2

3.1.9 Mark both ends of each cable as they
are run from the equipment to the
console. After cabling is run, connect each end.
Insure that connecttons are snug and holding screws
are tight

3.1.10 Information pertaming to iron works
.. and/or other supporting devices is
not supplied in this manual since installation space
will dictate how the external cabling will be sup-
ported.

3.2 Muti-Position Console (Fig. 4-3)

3.2.1 Cabling and connections for multi-

. attendant_consoles may be identified
as in paragraph 3.1.1 The Equipment Specifications
will contain identification information to enable the
instal.ler(s% to distinguished between position 1 and
position 2 consoles

Table

Connector Cables
Condrctar | Connector
olor Term No
[ B-W 1
w'l % sec
oW 2 N
[W-0 i i
G-w 3 :
w-C 2 1
N 3 20r3 :
W-BN A )
S-W 5 |
o 30] !
- b 1
°1] b
) 1
- ]
- 8
-6 33
BN-R 9
R-BN 3|
S-R 10
R-S 35
B-8K 1l
BK-B % A %J
0-BK 12
BK-0 Ei
G-BK X
8K-G 3
BN-BK 14
TBK-BN | %
§-8K 15
BK-S @]
- 16 |
- 41
0 1 1 8
- 2
0] |
- 1)
BN-Y 19
Y-8N [7]
S- 2 —
- &
8- 2
V- & |
0-v 2
Ve a
G-V 23
I -
VBN []
A N S—
V-S ]

Fig. 4-2. Cable Connector.



Use Connecting

Table 4-1
TE-400 Connecting Cable

2
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Cable #5

Cakle No, Chart No. Description _ Purpose
130103-1 130120 Line Tip & Ring Conn. Cable - Used on Bay 1 to connect lines
00~-25 to distributing frame.
13010. -1 130121 Line %p & Ring Conn. Cable Used on Bay 1 to connect lines
26-49 to distributing frame.
[~ 130102-1 130122 Line Tip & Ring Conn, Cable ~Used on Bay 1 to connect lines
50-74 to distributing frame.
[ 130103-1 130123 Line Tip & Ring Corn. Cable Used on Bay 1 to connect lines
75-99 to distributing frame.
1301037 13012C Line Tip & Ring Conn, Cable “Used on Bay 2 to connect lines
00-24 to distributing frame.
130103-7 130121 Line Tip & Ring Conn. Cable Used on Bay 2 to connect lines
- 25-49 to distributing frame.
130103-7 130122 Line Tip & Ring Conn. Cable Used on Bay 2 to connect lines
50-74 to distributing frame,
130103-7 130123 Line Tip & Ring Conn. Cable Used on Bay 2 to connect lines
75-99 to distributing frame.
130103-2 130124 Trunk Tip & Ring Conn. Cable Used on Bay 1 to connect trunks
1-24 to distributing frame,
130103-8 130124 Trunk Tip & Ring Conn. Cable Used on Bay 2 to connect trunks
1-24 to distributing frame.
130103-3 130125 Power Fail Cut-Thru & Misc. Used on Bay 1 to connect power
Conn, Cable fail lines, public address
amplifier, UNA bell & code call
bell to distributing frame,
130103-9 130125 Power Fail Cut-Thru & Misc. Used on Bay 2 to connect power
Conn. Cable fail lines to distributing frame.
130103-4 130126 Bell Telephone Console Conn. Used on Bay 1 to comnect Bell
Cable #1 console 757A.
130103-4 130127 Bell Telephone Console Conn. Used on Bay 1 to connect Bell
Cable #2 console 757A,
130103-4 130128 Bell Telephone Console Conn. Used on Bay 1 to connect Bell
Cable #3 console 757A.
130193-4 130129 Bell Telephone Console Conn, Used on Bay 1 or Bay 2 to connect
Cable #4 Bell console 757A to trunks 13
to 24,
130103-4 130130 Bell Telephone Console Conn. Used on Bay 2 to connect Bell

console 757A to trunks 25 to 30.




Table 4-1 (Cont'd)
TE-400. Connecting Cable
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Use Connecting
Cable No. Chart No. Description Purpose _
130103-4 130131 Bell Selector Console Used on Bay 1 to connect Bell
Conn. Cable #1 selector console 1Al or 1A2,
130103-4 130132 Bell Selector Console Used on Bay 1 to connect Bell
Conn. Cable #2 selector console 1Al or 1A2,
130103-4 130133 Bell Selector Console Used on Bay 1 to connect Bell
Conn, Cable #3 selector console 1Al or 1AZ.
130103-3 130132 Bell Selector Ccnsole Used on Bay 2 to connect Bell
Conn, Cable #5 selector console 1A2,
130103-3 130133 Bell Selector Console Used on Bay 2 to connect Bell
Conn. Cable #6 selector console 1A2,
130103-9 130134 Bell Selector Console Used on Bay 2 to connect Bell
Conn. Cable #4 selector console 1A2,
130103-3 130135 Attendant's Console Conn. Used on Bay 1 for 1st attendant
Cable #10 or Bay 2 for 2nd attendant
consoles.
130103-1 130136 Attendant’'s Console Conn. Used on Bay 1 for 1st attendant
Cable #13 or Bay 2 for 2nd attendant to
connect trunks 26 to 42 to the
consoles.
130104-3 130149 Attendants Multiple Cable Used on Bay 1 to cable K & TL
leads to Bay 2 when two
L attendants positions equipped.
130104-4 130149 Attendants Multiple Cable Used on Bay 2 to cable K & TL
leads to Bay 1 when two
- attendants positions equipped.
130103-6 130153 RS Connector Cable (Male) Used on Bays 1, 2 & 3 to connect
RS terminals when two digit
_ _ . in-dial registers equipped. |
130103-5 130153 RS Connector Cable (Female) Used on Bays 2, 3 & 4 to connect
RS terminals when two digit
! . _ in-dial registers equipped.
130103-3 130154 Attendant's Console Connect- Used on Bay 1 for 1st attendant
ing Cable #11 or Bay 2 for 2nd attendant con-
T YT - E— —_— soles.
130103-3 130155 Attendant's Console Connect- Used on Bay 1 for 1st attendant
ing Cable #12 or Bay 2 for 2nd attendant con-
F S— soles.
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Table 4-1 (Cont'd)
TE-400 Connecting Cable

Use Connecting
Cable No. Chart No. Description Purpose
130103-6 130160 Bay 1 to Bay 2 Common Multiple Used on Bay 1 to connect to Bay 2.
Connecting Cable #3
130103-5 130160 Bay 2 tc Bay 1 Common Multiple Used on Bay 2 to counnect to Bay 1.
_ Connecting Cable #3
130163-1 130164 VWire Braid (Ground Strap) Used on Bay 1 to Bay 2, Bay 2 to
Bay 3 & Bay 3 to Bay 4.
130103-2 130189 E&M-A&B Connecting Cable #1 Used on Bay 1 to connect trunks
1-12 to distributing frame.
130103-2 130190 E&M-ALB Connecting Cable #2 Used on Bay 1 to connect trunks
13-24 to distributing frame.
130103-8 130189 E&M-A&B Connecting Cable #1 Used on Bay 2 to connect trunks
1-12 to distributing frame.
130103-8 130190 E&M~-A&B Connecting Cable #2 Used on Bay 2 to connect trunks
13-24 to distributing frame.
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3.2.2 Two dicde box assembiies (Fig. 4-4)
are provided. These boxea are con-
nected in series {one for each console poaition) with
cables 10 and 13.

323 Although abusy lamp field is avail-
_ able, aBFL will not normally be
provided SiNCe a System Can be equipped with 42
trunks. Fig. 4-3 shows a typical installation.

3.24 Connect cables with care and insure
they match.
33 Bell Console (Fig. 4-5)

331 Cabling identification may be deter-
mined as in paragraph 3.1.1

4 Cables (A)

3.3.2 Fig. 4-5 shows a typical Bell console
installation.

333 The following cables will not be re-
quired on a single cabinet system:
a) CON 6
b) SEL 4
c) SEK 5
SEL 6
40 INTERCABINET CABLES
4.1 All equipped intercabinet cabling will
be marked for identification.
4.2 Refer to Equipment Specifications,

Table A, for equipped cabling.

12A

< <&
11A ,E

& N

Cabinets 3-4 Cabinet2 Cabinet1

l§
d\
130113

———H
———&—

4 Cables (B)

Notes:

1. A Busy Lamp Field console is not normally equipped.

2. Reference Table 4-1 for cable numbers.

Diode Box Assy Console 1
128
~<< <&
118
< 138 <e-
—2 4 K&
108 R
R B e——<«&-
Diode Box Assy Console 2
Cable 3 14-15-16 From Each Cabinet
See BLF

Note 1 Consolq

Fig. 4-3. Typical Multi-Position Console Installation.

4-6
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(F 00 ¥ U0 W?’]

Shown Cover Removed

'Lé : i, g 00— 5

Fig. 4-4. Diode Box Assembly.
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conl
b

Con 2
= <&

Con 3
= <

Cond

on (6_‘
Con 5

= o

’ <
! /,
g t N
' '
1 - -
T ’ l ]
Wl Lt
Cabinet 2 Cabinet 1

Notes:

1. Con S used on Cabinet 2 only.
2. Sel 4-5-6 used on Cabinet 2 only.

3. On single cabinet systems Bell
console 1A2 will be replaced with
console 1A1.

4. Reference Table 4-1 for cable numbers.

NN\

Bei! Console 757A

Sel 1
: <&

Sel 2
Sel 3 «-
e

<&

Sel 4
. S

Sel 5
e

Sel 6
- <&

Bell Console 1A2

Direct Station Selection

Stde View

Fig. 4-5. Typical Bell Console Installation.
A B c D E
- g 2 5
- e S = - -—
t E 2
5E B2S 33 £z 52
S S 4a 3 -
g 52 g £
Cableis) to Cablets) to Cable(s) to Cablets) to CO Cablets) to
EPABX Cabinet  Stations EPABX Cabinet EPABX Cabinet
Front
Top Equipment Cabinet
Support
Device
Cables
el MOF Verticals
Cable Sup{ons ABCODE /

Horizontal(s)

Y F KXY b
Lk

-~ WO
o He T

0= —

Cablets) to
Misc Equipment

N

To Miscellaneous Circuits Equipment

To CO or Tandem Equipment

To Subscriber Stations

Fig. 4-6. Typical Single Cabinet TE-400 System and MDF Layout.

Cable(s)

Front View

—
—e

e

T
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Male immensmn Betermined At Instaifation Site ‘
Amphenol
Connector & l
Female Jumpers From
Amphenol Wire Pairs Vertical to Vertical
Connector A E
4 3 2 1 1 2 3 4 1 2 3 4
Top ! ¢ 1 1 S A S ¢
5 6 7 8 5 6 17 8
L Bracket T ¢ ¢ 0 T 1 v 9
9 10 1 12 9 10 1 12
h $ 2 4 ! b ?
[r A'A'A'A'A'A'AvA'A'A'AvA'A'A'AvA" v‘v‘v‘v‘v‘v‘v‘v‘v‘v‘v‘v‘v‘v‘v"A
To Line EPAB F Station MDF
Pchg. Block | Line Station Vertical
Vertical
Line Shown Out of Relation
Pckg to Actual Location Wire Pairs
Block
] ::
Equipment RI1 12 Rz RI2$
Cabinet ==
<
Notes ° =:
I S O L O L
i 1 Cables 2, 3, 4 connected as Cable 1 W oM ORHTOR RS TR RIS :E
S
i 2 Cabling'from connectors to MDF supplied at Line Terminations E:
installatien site :;
>

3 On systems without prewired T-R, cabling will be Line :’ 3‘&‘;1 Block

1dentical, except installer will connect cable at
both MDF and EPABX Pchg Block

Fig. 4-7. Typical installation Showing Connections Between TE-400 Cabinets and MDF Verticals.
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4.3 Connect each cable, like identification
to like identification.

4.4 Insure firm fit and that holding screws
are tight.

5.0 MAIN DISTRIBUTION FRAME(MDF)
LAYOUT AND ASSIGNMENT(TYPICAL)
5.1 The purpose of any MDF is to provide
cross connection points between the
EPABX equipment and the distribution plant

5.2 Figs. 4-6 and 4-7 are provided to
show a typical installation.
5.3 Refer to Fig. 4-6. A top view of a
single cabinet TE-400 and MDF layout
is shown
531 Each vertical is equipped with a num-

ber of feed-through terminals. A connection can be
made on each terminal side with continuity.

5.3.2 Five verticals are shown Each ver-
tical is assigned to:

a) EPABX lines(s) T-R outputs
Subscriber stations T-R inputs/
outputs.

(c) EPABX trunkftie lines T-R out-

put. _ _
(d)  Central Office or tandem equip-
ment line T-R input/outputs
(e) EPABX miscellaneous circuits
outputs and installation miscel-
laneous devices (i.e., UNA Beils, Public Address
Systems).

533 EPABX outputs may be connected to
other equipment(s) by connecting
Jumpers between vertical terminals.

5.4 Fig 4-7 shows connections between
the cabinet(s) and MDF Verticals
54.1 Although connections are only shown

. for lines T-R, these are typical for
trunk/tie lines T-R and PFCT miscellaneous con-
necting cable

55 Vertical Terminal Assignment

55.1 To prevent confusion and miswiring,
the terminal assignments must be
completed and designated before terminations are
attempted.

5.6 Tables 4-2 and 4-3 are to be com-
pleted by the installer

56.1 These tables supply information con-
cernig connections to the MDF

5.7 Table 4-2 Column Explanatory

A - EPABX circuit such as line
_~ numbers, trunk/tie line number,
or miscellaneous circuits (i.e., UNA, Code Call,
E&M Leads, etc.)

4-10

B - Cable Number - Identification of
cable between TE-400 cabinet
and MDF vertical.

C - Vertical - Vertica to which
cable terminates. ]

D - Output - Output of EPABX cir-
cuit such as T-R, URLI (UNA),
etc.

E - Terminal numbers of vertica.

F - Wire color of cable pair termi-
nated to vertical terminal.

G - Connect to - Vertical and termi-
nal number to connect to for

operation. This part of the table should befilled in
after Table 4-3 IS completed.

5.8 Table 4-3 Column Explanatory

A - Satellite Equipment - Subscriber
. station _numbers, trunk/tie line
numbers, miscellaneous equipment outputs
B - Cable number, vertical, outputs,
terminals, wire color - Same as
Table 4-2. ) )
- Location - Physical location of

C
e%u ment.

D - CO Line Numbers - The number
assigned by the CO to an incom-
ing trunk

NOTE: Columns B, C, and D should be filled in when
performing “Cut-Over Procedures” in Section VII of
thus manual

6.0 PREWIRED LINE(S) TIP-RING CONNECTIONS

6.1 Prewired Cables
6.1.1 Each cabinet(s) will be equipped with
four line T-R cables
6.1.2 Identify these cables as described in
paragraph 3.1.1
6.1.3 Use Tables 4-4 through 4-7 and Figs.

4-2, 4-6, and 4-7 for reference

6.1.4 Each pair is 25 pair 24 gauge and
female ended amphenol connector

6.2 Cable Run
6.2.1 Determine cable length
6.2.2 Insure cables are terminated with

] male connector(s) that will mate with
the associated female amphenol connector(s).

6.2.3 Identify each cable at both ends
6.2.4 Refer to Table 4-2, then butt, strip,
and terminate cables to MDF verti-
cal(s)
6.3 Cable Connections
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)
c.0
Unes
Number

i3

RurIdy

Cable
Number

A
Satelite
Equipment

c.0
Lines
Number

c
Location

o003
ang

_ e

SJquinN
(LT

@) Inding

———

LENTETN

[

Catle
Number

A
Satellite
Equipment

Table 4-3
Cable Connection to MDF -(Saellite Equipment)

4-21/(4-22 blank)
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0
c.0.
Lines
Number

S1aquny
RUWI3L

Iz
£ 3

Cable
Number

Satellite
Equipment

C.0
Lines
Number

Location

10107
YTy

J
1

e —4—-——-—ﬁ——-— —_—

t— - —

Ssaquiny
feuiwiag

inding

1e3fuan N ﬁl l L

T ﬁ T

_._l.-— -~
1l
|
Jr
1
b ———
1
—
- _____J_.]
-
|
|
)i
|
|
1
|

]
e
]

A

T
+
=

— =1 -
+-
+

Cable
Number

A

Sateliite
Equipment

I S

1
Table 4-3 (Contd)
Cable Connection to MDF- (Satdlite Equipment

4-23/(4-24 blank)
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Table 4-4

Line Tip and Ring Connecting Cable
This Chart Used on Cables:

130103-1
130103-7
St amp
«Connector) "Line T & R 00-24" — o
Pin | Serie Color | Desig. Subfkack Pin | Serve | Color Desig. Sub-Rack
Pchg. Pehg.
26 ¥-B T-00 00.0 1 B-W R-00 00.1
27 -0 T-01 00.3 2 o~-W R-01 00.4
28 ¥-G T=02 00.6 3 G-W R-02 00.7
29 W-BN T-03 00,¢ 4 BN-W R-03 00.10
30 w-S T-04 01.0 S S-w R-04 0o1.1
31 R-8 | T-05 01.3 6 B-R R-05 0!.4
32 R-0 T-0 01.6 7 O-R R-06 0l1.7
33 R-G T=07 01.9 8 G-R R-07 01.10
34 R-BN T-08 02.0 9 BN-R R-08 02,1
35 R-S T-09 02.3 10 S-R R-09 02.4
36 BK-B T-10 02.6 11 B-BK R-10 02.7
37 BK-0 T-11 02.9 12 0-BK R-11 02.10
38 BK-G T-12 03.0 13 G-BK R-12 03.1
39 BK-BN T-13 03.3 14 BN-BK R-13 03.4
40 BK-S T-14 03.6 25 S-BK R-14 03.7
41 Y-B T=15 03.9 16 B-Y R-15 03.10
42 Y-0 T-16 04.0 17 o-Y R-16 04.1
43 Y-G T-17 04.3 18 c-y R-17 04.4
44 Y-BN T-18 04.6 19 BN-Y R-18 04.7
45 Y-S T-19 04.9 20 S-Y R-19 04.10
46 V-B T-20 04.0 21 B-V R-20 05.1
47 [ V-0 T-21 05.3 22 o-v R-21 05.4
48 V-G T-22 05.6 23 G-V R-22 05.7
49 V-BN T=-23 05.9 24 BN-V R-23 05,10
50 V-8 T-24 06.0 25 s-v R-24 06.1
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Table 4-5
line Tip and Connecting Cable

This Chart Used on Cables:

130103-1
130103-7
Staap o, - )
(Connector) 'Line T & R 25-49
Pin| Serve Color | Desig. Sub-Rack Pin| Serve Color Desig. Sub-Rack
Pchg. Pchg.
26 w-B 25 06.3 1 B-W R-25 06.4
27 w-0 T-26 06.6 2 o-¥ R-26 06.7
28 w-G T-27 06.9 3 G-¥W R-27 06.10
29 W-BN T-28 07.0 4 BN~-W R-28 07.1
30 w-8 T-29 07.3 5 S-w R-29 07.4
31 R-B T-30 07.6 6 B-R R-39 07.7
32 R-0 T-31 07.9 7 O0-R R-31 07.10
33 R-G T-32 08.0 8 G-R R-32 08.1
34 R-BN T-33 08.3 9 BN-R R-33 08.4
35 R-S T=34 G8.6 10 S-R R-34 08.7
36 BK-B T-35 08.9 11 B-BK R-35 08.10
37 BK-0O T-36 09.0 12 0-BK R-36 09.1
38 BK-G T-37 09.3 13 G-BK R-37 09.4
39 BK-BN | T-38 09.6 14 BN-BK R-38 09.7
40 BK-S T-39 09.9 15 S-BK R-39 09.10
41 Y-B T-40 10.0 16 B-Y R~-40 10.1
42 Y-0 T-41 10.3 17 o-Y R-41 10.4
43 Y-G T-42 10.6 18 G-Y R-42 10,7
414 Y-BN T-43 10.9 19 BN-Y R-43 10.10
45 Y-S T-44 11.0 20 s-Y R-44 11.1
46 V-B T-45 11.3 21 B-V R-45 11.4
47 “v-0 T-46 11.6 22 o-v R-46 11.7
48 V-G T-47 11,9 23 G-V R-47 11.10
49 V-BN T-48 12.0 24 BN-V R-48 12,1
50 V-8 T-49 12.3 25 S-v R-49 12.4
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Table 4-6
Line Tip and Ring Connecting Cable

Tiis Chart Used on Cables:

130103-1
130103-7
Stamp
{Connector) "Line T & R 50-74" e —r
Pin | Serve Color | Desig. | Sub-Rack Pin | Serve | Color Desig. Sub-Rack
Pchg. Pchg.
26 w-B T-50 12,6 1 B-W R-50 12,7
27 w-0 T-51 12.9 2 o-w R-51 12.10
28 -G T-52 13.0 3 G-W R-52 13.1
29 W-BN | T-53 13.3 4 BN-W R-53 13.4
30 Ww-3 T-54 13.6 5 S-w R-54 13.7
3 R-B T-55 13.9 6 B-R R-55 13.10
32 R-0 T-56 14.0 7 o-R R-56 14.1
33 R-G T-57 14.3 8 G-R R-57 14.4
34 R-BN | T-58 14.6 9 BN-R R-58 14.7
35 R-S T-59 14.9 10 s-R R-59 14.10
36 BK-B | T-60 15.0 11 B-BK R-60 15.1
37 BK-0 | T-61 15.3 12 0-BK R-61 15.4
38 BK-G | T-62 15.6 13 G-BK R-62 15.7
39 BK-BN | T-63 15.9 14 BN-BK R-63 15,10
40 BK-S T-64 16.0 15 S-BK R-€4 16.1
41 Y-B T-65 16.3 16 B-Y R-65 16.4
42 Y-0 T-66 16.6 17 o-Y R-66 16.7
43 Y-G T-67 16.9 18 G-Y R-67 16.10
44 Y-BN | T-68 17.0 19 BN-Y R-68 17.1
45 Y-S T-69 17.3 20 s-y R-69 17.4
46 v-8 T-70 17.6 21 B-V R=-70 17.7
47 V-0 T-71 17.9 22 o-v R-71 17.10
48 V-G T-72 18.0 23 G-V R-72 18.1
49 V-BN | T-73 13,3 24 BN-V R-73 18.4
50 v-8 T-74 18.6 25 s-v R-74 18.7
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Table 4-7
line lip and Ring ConnectingCable

This Chart Used on Cables:

130103-1
130103-7
Stamp
(Connector) "Line T & R 75-99" _
o Uy
Pin | Serve Color | Desig. Sub~-Rack Pin | Serve | Color Desig. Sub-Rack
Pchg. Pchg.
26 w-B T-75 18.9 1 B-W R-75 18.10
27 w-0 T-76 19.0 2 o-w R-76 19.1
28 w-G T=77 19.3 3 G-w R-77 19.4
29 W-BN T-78 19.6 4 BN-W R-78 19.7
30 W-S ™79 19.9 S S-w R-79 19.10
31 R-B T-80 20.0 6 B-R R-80 20.1
32 R-C T-81 20,3 7 O-R R-81 20.4
33 R-G T-82 20.6 8 G-R R-82 20.7
34 R-BN T-83 20.9 9 BN-R R-83 20.10
35 R-S T-84 21.0 10 S-R R-84 21.1
36 BK-B T-85 21.3 11 B-BK R-85 21.4
37 BK-0 T-86 21.6 12 0-BK R-86 21.7
38 BK-G T-87 21.9 13 G-BK R-87 21.10
39 BK-BN | T-88 22,0 14 BN-BK R-88 22,1
40 BK-S T-89 22.3 15 S-BK R-89 22.4
41 Y-B T-%0 22,6 16 B-Y R-90 22.7
42 Y-0 T-91 22.9 17 o-Y R-91 22,10
43 Y-G T-92 23.0 18 G-Y R-92 23.1
44 ‘'Y-BN T-93 23.3 19 BN-Y R-93 23.4
45 Y-S T-94 23.6 20 S-Y R-94 23.7
46 V-B T-95 23.9 21 B-V R-95 23.10
47 V-0 T-96 24.0 22 o-v R-96 24.1
48 V-G T-97 24.3 23 G-V R-97 24.4
49 V-BN T-98 24.6 24 BN-V R-98 24,7
50 V-8 T-99 24.9 25 S-v R-99 24,10




8.3.1 Connect cables - male to female.
Check ail connectors for snug fit and
that holding screws are tight.

7.0 PREWIRED TRUNKS/TIE LINES TIP-RING
CONNECTIONS

7.1 Each cabinet will be equipped with
trunk tip-ring connecting cable(s).

7.2 The Table 4-6, Figs. 4-2 and 4-7, for
reference.

7.3 Cable Run

a) Determine cable lengths.
b)  Insure they are terminated with
male connector(s) that will mate
with the female amphenol connector s?.
¢) Identify each cable at both ends.

d) Usng Table 4-2, butt, strip, and
terminate cables to MDF verti-
cal(s)

7.4 Connect cables via connectors - male

. to female. Check all connectors for
snug fit and that all holding screws are tight.

8.0 PREWIRED RED PFCT AND MISCELLANEOUS
CONNECTING CABLE AND TRUNK E-M AND
A-B LEADS CONNECTIONS

8.1 Prewired PFCT and Miscellaneous
Connecting Cable
8.11 Each cabinet will be equipped with one
cable.

812 gdleritify this cable as in paragraph
8.13 Use Table 4-9, Figs 4-2 4-6, and
4-7 for reference.

8.14 The cable is 25 pair, 24 c]]auge and has
a female ended amphenol connector.

8.15 Connect cable as outlined on Steps §a2
through (d) of paragraphs 7.3 and 7.
8.2 Trunk E-M and A-B Leads
8.2.1 Each cabinet will be equipped with one

or two cables leach cable provides
leads for 12 trunks)

8.2.2 édleritify this cable as in paragraph

823 Use Tables 4-10, 4-11, Figs 4-2, 4-6,
and 4-7 for reference

8.24 Connect cable(s) as outlined in Steps
(]az)1 through (d) of paragraphs 7.3 and

TM 11-5805-652-14
9.0 INSTALLER WIRED CABLING
9.1 Cablelayout, identification. and |ength

should be arrived at by following in-
structions outlined on paragraphs 6.0, 7.0, and 8.0.

9.2 The Installer will terminate cable(s)
a both ends.
9.3 Lines
9.3.1 Refer to Dwg. 130071 and Fig. 4-7.
9.3.2 DW?. 130071 shows terminal locations
for line tip and ring. The punching

block for line T-R is located parallel with level A in
each cabinet.

9.3.3 Refer to Table 4-2 and terminate
cable(s) at both ends.

9.4 Trunks
941 Refer to Dwgs 13076, 130077, and
Fig 4-7.

9.4.2 Dwgs 130076 and 130077 show that
both DID and city trunks utilize the
same terminal block for T-R.

9.4.3 Refer to Section 111 of this manual and

Equipment Specifications and establish

which levels are equipped with trunks. The punching
block is parallel with each equipped level.

9.4.4 Using the information supplied
Table 4-2, terminate cable(s) at both
ends.
9.5 Tie Lines
951 mute, identify, and determine cable(s)

length as described in paragraphs 6.0,
7.0, and 8.0, then terminate cable at both ends.

9.5.2 Refer to Dwg. 130078 and Fig. 4-7.
9.5.3 Tie lines may be terminated the same

~asin the trunk’ lines except that 12
T-R terminals are provided.

9.6 Miscellaneous Outputs
) Refer to Equipment Specifications to
determine:
(a)  If the following outputs and in-
uts are required )
(b)  Location of level equipped with
circuit
9.6.1 Untassigned Night Answer (UNA) Out-
puts

(@)  Four outputs are available -
URL1, URL2, URL3, and URL4

(b)  Provide cabling as required to
URL1, URL2, URL3, and URLA.
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Table 4-8

Line Tip and Ring Connecting Cable

This Chart Used for Cables:

130103-2
130103-8
Stamp
r wmector "TRK T & R"
Pin | Serve Color | Desig. Sub-Rack Pin | Serve | Color Desig. Sub-Rack
Pchg. Pchg.
26 WB T D-00.0 1 B-¥W Rl D-00.1
27 w-0 T2 D-00.2 2 o-w R2 D-00.3
28 w-G ] D-00.4 3 G-V R3 D-00.5
29 W-BN T4 D-00.6 4 BN-W R4 D-00.7
30 w-S TS5 D-00.8 5 S-w RS D~-00.9
31 R-B T6 D-00.10 6 B-R R6 D-00.11
32 R-0 T? E-00.0 7 O-R R7 E-00.1
33 R-G T8 E-00.2 8 G-R R8 E-00.3
34 R-BN ™ E-00.4 9 BN-R RO E-00.5
35 R-S T10 E-00.6 10 S-R R10 E-00.7
36 BK-B T1l E-00.8 11 B-BK R11 E-00.9
37 BK-0 T12 E-00.10 12 0-BK R12 E-00.11
38 BK-G T13 F-00.0 13 G-BK R13 F-00.1
39 BK-BN | Ti4 F-00.2 14 BN-BK R14 F-00.3
40 BK-S T15 F-00.4 15 S-BK R15 F-00.5
41 Y-B T16 F-00.6 16 B-Y R16 R-00.7
42 Y-0 T17 F-00.8 17 oY R17 F-00.9
43 Y-G T18 F-00.10 18 G-Y R18 F-00.11
44 Y-BN T19 G-00.C 19 BN-Y R19 G-00.1
45 Y-S T20 G-00.2 20 S-Y R20 G-00.3
46 V-B T21 G-00.4 21 B-V R21 G-00.5
47 V-0 T22 G-00.6 22 o-v R22 G-00.7
48 V-G T23 G-00.8 23 G-V R23 G-00.9
49 V-BN T24 G-00.10 24 BN-V R24 G-00.11
50 vV-S SPARE 25 8-V SPARE
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Table 4-9
PFCT and Miscellaneous Connecting Cable

This Chart Used for Cables:

130103-3

130103-9

Stamp . "

(Connector) P F & Misc

Pin | Serve Color Desig. Sub-Rack Pin | Serve | Color Desig. Sub-Rack
Pchg. Pchg.

26 w-B LT1 B-19.0 1 B-W LR1 B-19.1

27 w-0 LT2 B-19.2 2 o-w LR2 B-19.3

28 w-G LT3 B-19.4 3 G-w LR3 B-19.5

29 W-BN ST1 B-19.6 4 BN-W SR1 B-19.7

30 w-S ST2 B-19.8 5 S-w SR2 B-19.9

31 R-B ST3 B-19.10 6 D-R SR3 B-19.11

32 R-0O TT1 B-20.0 7 O-R TR1 B-20.1

33 R-G T12 B-20.2 8 G-R TR2 B-20.3

34 R-BN TT3 B-20.4 9 BN-R TR3 B-20.5

35 R-S CT1 B-20.6 10 S-R CR1 B-20.7

36 BK-B CT2 B-20.8 11 B-BK CR1 B-20.9

37 BK-0 CT3 B-20.10 12 0-BK CR3 B-20.11

38 BK-G 13 G-BK

39 BK-BN 14 BN-BK

40 BK-S 15 S-BK

41 Y-B TR1 C-00.0 16 B-Y APC1 C-00.3

42 Y-0 TR2 C-00.1 17 o-Y APC2 C-00.4

43 Y=G TR3 C-00.2 18 G-Y

414 Y-BN URL1 D-06.6 19 BN-Y

45 Y-S URL2 D-06.7 20 S-Y

46 V-B URL3 D-06.8 21 B-V

47 V-0 URLA D-06.9 22 o-v CCM1

48 V-G 23 G-V

49 V-BN 24 BN-V

50 v-S 25 S-v
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This Chart Used on Cables:

Table 4-10
E&M -A&B Connecting Cable #1

130103-2

130103-8

Stanp

(Connector) "TRK. E&M-A&B1"

Pin Color | Desig. Pchg. Pin Coior Desig. Pchg.

26 w-B E-1 "D" 02.0 1 B-W M-1 "p" 02.1
27 w-0 E-2 02.2 2 o-W M-2 02.3
28 W-G E-3 02.4 3 G-W M-3 02.5
29 W-BN E-4 02.6 4 BN-¥ M-4 02.7
30 Ww-S E-5 02.8 5 S-w M-5 02.9
31 R-B E-6 02,10 | 6 B-R M-6 02.11
32 R-0 A-1 03.0 7 0-R B-1 03.1
33 R-G A-2 03.2 8 G-R B-2 03.3
34 R-BN | A-3 03.4 9 BN-R B-3 03.5
35 R-S A-4 03.6 10 S-R B-4 03.7
36 BK-B A-5 03.8 11 B-BK B-5 03.9
37 BK-0 A-6 ¢ 03.10f 12 0-BK B-6 y 03.11
38 BK-G E-1 "E" 02.0 13 G-BK M-1 "E" 02.1
39 BK-BN | E-2 02.2 14 BN-BK M-2 02.3
40 BK-S E-3 02.4 15 S-BK M-3 02.5
41 Y-B E-4 02.6 16 B-Y M-4 02.7
42 Y-0 E-5 02.8 17 o-Y M-5 02.9
43 Y-G E-6 02,10 || 18 G-Y M-6 02.11
a4 Y-BN A-1 03.0 19 BN-Y B-1 03.1
45 Y-S A-2 03.2 20 S-Y B-2 03.3
46 V-B A-3 03.4 21 B-V B-3 03.5
a7 V-0 A-4 03.6 22 0-v B-4 03.7
48 V-G A-5 03.8 23 G-V B-5 03.9
419 V-BN A-6 y 03.10f 24 BN-V B-6 03.11
50 V-5 ——— | mme- 25 s-v — ] e
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Table 4-11
E&M- A&B Connecting Cable #2

This Chart Used on Cables:

TM 11-5805-652-14

130103-2

130103-8

Stamp

(Connector) "TRK. E&M- A&B2"

Pin Color Desig. Pchg. Pin Color Desig. Pchg.

26 w-B E-1 "F" 02.0 1 B-W M-1 "F" 02.1
27 Ww-0 E-2 n2.2 u 2 o-w M-2 02.3
28 Ww-G E-3 02.4 3 G-W M-3 02.5
29 W-BN E-4 02.6 4 BN-W M-4 02.7
30 W--S E-5 02.8 5 S-w M-5 02.9
31 R-B E-6 02.10 || 6 B-R M-6 02.11
32 R-0 A-1 03.0 7 O-R B-1 03.1
33 R-G A-2 03.2 8 G-R B-2 03.3
34 R-BN A-3 03.4 9 BN-R B-3 03.5
35 R-S A~4 03.5 10 S-R B-4 03.7
36 BK-B A-5 03.8 11 B-BK B-5 03.9
37 BK-0 A-6 § 03.10 ff 12 0-BK B-6 g 03.11
38 BK-G E-1 "G" 02.0 13 G-BK M-1 "G" 02.1
39 BK-BN | E-2 02.2 14 BN-BK M-2 02.3
40 BK-S E-3 02.4 15 S-BK M-3 02.5
41 Y-B E-4 02.6 16 B-Y M-4 02.7
42 Y-0 E-5 02.8 17 o-Y M-5 02.9
43 Y-G E-6 02.10 || 18 G-Y M-6 02.11
44 Y-BN A-1 03.0 19 BN-Y B-1 03.1
45 Y-S A-2 03.2 20 S-Y B-2 03.3
46 v-B A-3 03.4 21 B-V B-3 03.5
a7 V-0 A-4 03.6 22 0-v B-4 03.7
48 V-G A-5 03.8 23 G-V B-5 03.9
49 V-BN A-6 ¢ 03.10 || 24 BN-V B-6 y 03.11
20 V-3 I 25 s-v ——— c———
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(c)  Refer to Dwg. 130076 for punch-
ing block connection.

(d  Furnish one ground wire for
punching block 130071 for each
OUtpUL.

9.6.2 Public Address Outputs

(@  Three outputs are available-
TR1-TR3 for 600 ohms imped-
ance
TR1-TR2 for 300 ohms Imped-

ance
APC1-APC2 for switch closure
(b)  Refer to Dwg. 130073 punching
block for terminal location.
(c)  Provide cabling as required.

9.6.3 External 48VDC supply input

(@)  Only systems equ.if)ped with DID
trunk tie lines will require
-48VDC
(b)  Cable -48VDC and ground as re-
quired to each level 'so equipped
Refer to Dwgs. 130077 and 130078 for punching block
terminal locations

9.6.4 On those systems equilgped with EM
Trunk/Tie Lines the E-M loads will
have to be connected to the terminating satellite
ec1U|pment A maximum DCR loop of 100 ohms is
allowed
Refer to Dwgs 130077 and 130078 for ?unching.block
terminal locations Cable and connect as required

9.7 Hotel/Motel Connections

9.71 Line Cabling - Line cabling will be the
same as described in paragraph 6.0
and Steps 9.3.1 through 9.3.3 of paragraph 9.3 except:

N (@)  All lines utilized for message
Waltln({] are connected to the R1 terminal instead of
the R terminal on punching block 130071

Example.

X00-TO and R1-0
X00-T1 and R1-1

9.72 Trunk Cabling- Trunk cabling will be
t7h(e) same as described in paragraph

9.7.3 Trunk Loop Adjustment Resistors -
Refer to paragraph 15 0 and Dwg
130079
9731  Trunks 316061-316075

d RBRI same value as TR2
b)  Equip with RBRL Instead of MR5

9.7.4 Hotel/Motel Attendant Position

(8)  Refer to Dwg. 130079

(b) MW terminals are provided for

~ 100 lines per cabinet MW-0
corresponds to line X00.

4-40

{c¢) PC (Peg Count) terminals are
provided for 100 lines per cabi-
net. Termina PC-O corresponds to line X00

(d) Cable and connect as required

10.0 PFCT CONNECTIONS WITH PREWIRED RED
CABLING

10.1 Assignment_- Three PFCT stations
] may be a55|%ned per cabinet Refer
to Section 1, paragraph 2.1

10.1.1 Establish the station(s) assigned from
Table 2-6 of Section I]. Refer to
Table 4-2 of this section and determine vertical
assignments

1012 Insure that central office (CO) trunks
_are not E&M trunks E&M trunks
cannot be assigned to PFCT

10.1.3 If a mixture of DID loop, loop start,
] _andlor ?round start trunks is pro-
vided, utilize (if possible) in the following order:

a) Loop start
b) Ground start

c) DID loop

10.14 Ground star: trunks will require
. PFCT station instruments be equipped
with a groundbutton

10.15 See Table 2-5 of Section Il for trunk-
o ing information and Equipment Speci-
fications for cabinets equipped in

NOTE: The fol_lowing connection™ information IS for
initial installation Prewire but do not connect
Jumpers if installation has another system in opera-
tion

10.2 Refer to Table 4-9 and perform the
following steps:

1021 From EPABX Line Vertical, connect
the first PFCT Line No T to miscel-
laneous connect cable vertical terminal LT1 Repeat
for Rto LR1 If jumper has been connected from
line vertical to station vertical, remove T-R Jump-
ers

1022 From station vertical connect the first
PFCT station T to miscellaneous con-
nect cable vertical terminal ST1 Repeat for R to

SR1
10.2.3 From the EPABX trunk vertical , con-
nect the first trunk assigned as PFCT
T to TT1 of the miscellaneous connect cable vertical
Repeat for R to TR1

10.24 From the CO trunk vertical connect
the first CO trunks T to the miscel-
laneous connect cable vertical Repeat for R to CR1

10.25 Repeat above until all PFCT circuits/
stations are assigned



11.0 YNASSIGNED NIGHT ANSWER PREWIRED
CABLING
111 Assignment - Four outputs are avail-

able to connect to bells for audible
signaiing of 2 trunk call during UNA operation.

1111 The four available cutputs are:

(@) URL:
(6} URL2
{c} URL3
(@ URL4

1112 Each output is activated until the
call(s) is answered viathe UNA cir-
cuit.

1113 Connect cable(s) as required to PFCT
and miscellaneous connect vertical
termierfljals URL1, URL2, URL3, and URL4 &s re-
quired.

11.2 Refer to Table 4-9.

A ground common to the system
should be provided from the external bell(s) to sys-
tem ground

12.0 PUBLIC ADDRESS CONNECTION- PRE-
WIREDCABLE
12.1 The public address (PA) PCB dlows

an unrestricted EPABX "station to
access an external PA system.

12.11 ;g?e following three outputs are avail-
e

(@ TR2to TR3 - 300 ohms imped-
ance

(b) TR1to TR3 - 600 ohms imped-
ance

(¢) APCL to ACP2 - Closed switch
when PA is accessed.

12.2 Connections

1221 Determine the input impedance of the
~ PA system. Connect cable pair to
PFCT and miscellaneous connector vertical termi-
nas TR2-TR3 or TR1-TR3. Connect cable pair to
terminals APC1-APC2 if a switch closureis desired.

12.2.2 Refer to Tables 4-2 and 4-9

13.0 OTHER FEATURES STRAPPING

13.1 Refer to Equipment ifications,
Table A, anqd Pnstallat%or?cMota

132 Use Dwg. 130117 to determine straps
required. Use appropriate figure and
page number, then strap as required.

140 CLASS OF SERVICE ASSIGNMENT/
EQUIPPING

14.1 Refer to Table 2-6 in Section Il of this
manual.
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14.2 Remcove class of gervice (COS) PCB's
from each cabinet.

14.3 ‘The lines and inputs to the COS circuit
are .dentifiedas 1,2, 3, 4, 5.

1431 The Equipment Specificatsons skaii
detail the circuits associated with
each COS point.

Example: Access Code (Did 9) Trunk - &
Access Code (Did 5) PA -2
Toll Restrictor -3
14.4 Table 2-6 of Section |l lists the Ciass
of servicefor each station assignea.
14.5 Ingtall diodes as required to restrict

~ system stations. Solder diodes to
PCB connection terminals.

145.1 Perform this step an all cabinets of
the system.

14.6 Replace COS PCB's hut do not rein-
aert into female connectors.

15.0 TRUNKITIE LINES LOOP ADJUSTMENT

RESISTOR

15.1 Refer to Equipment Specifications,
Table 2-5, and paragraphs 3.3.1-E and
3.3.2 of Section 1.

15.2 Table 2-5 provides location and value
of resistors to be installed.

15.3 Refer to Dwg. 130077 for DID trunk
information.

15.4 Refer to Dwg. 130076 for city trunk
information

15.5 Refer to Dwg. 130078 for tie lines in-
formation.

15.6 Install apperciate resistors.

16.0 SATELLITE EQUIPMENT CABLING

16.1 Initial Installations

d Refer to Table 4-3.
_ b) Indtal, designate, and cable any
terminal appearances r_awred for Satellite Equip-
ment on the MDF verticas

16.2 Replacement Installations
16.2.1 See Section VU of this manual.

17.0 POWER-OFF MEASUREMENTS

17.1 Remove dl PCB’sfrom their female
connectors by pulling the boards out-
ward. Leave disconnected PCB’sin their respective
mounting dots.

4-41
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17.2

With VOM oa Rxl scale, measure the
resistance of the folicwing DC power

supply cutputs o ground. Refer to Fig. 3-1 of

Section M.

17.3

4-42

-18VDC 5 chms minumum
+18.5VDC S chres mimmum
+36VDC 15 chms minimum
+3VDC S chms minimum
-36VDC 15 ohms minimum
-3VDBC 5 ohms minimum

Measure DC resistance 0N each hori-
zontal bus bar:

Ground to Ground - Zero ohms maxi-
mum

17.4 Measure DC resistance on one hogi-
zontal bus bar:

Each voltage pin to ground - infimity
{open)

Each voltage pin to all other voltage
pins - infamty (open)

CAUTION: Do not perform any "Power-On Adjust-
ments' of Section V until performing all Steps and
meeting d| requirements of paragraphs 17.1, 17.2,
17.3, and 17.4.
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Section V

POWER-ON ADJUSTMENTS

1.0 GENERAL

1.1 The location of all busy/seize, allott,
and darm lamps 1S shown, in Fig. 5-1.
The lamp color codes are:

Alarm - red
Allott - yellow
Busy/Saze - green

NOTE: Lamps may or may not be color coded, de-
pending ON isgge O?IPCB. Y

12 The location of all voice originate (VO)
~and voice terminate (VT) potentiome-
ters requiring adjustment is aso shown in Fig 5-1.

121 The adjustment of all VO and VT po-
] tentiometers IS accomplished in the
following manner:

(a) Place a 20,000 ohms per volt

) VOM on the positive DC scale
(3VDC scale is recommended, if available) Connect
positive meter lead to appropriate VO or VT poten-

tiometer Test Point (TP) Connect negative meter
lead to ground (any convenient chassis point may be

used).
_) (b)  Adjust associated VO or VT po-
tentiometer for +1VDC

NOTE: Circuit under Adjustment must be seized

before agjustment is attempted. Walt 60 seconds
before adjustment is attempted.

CAUTION: Use insulated clips to connect VOM to

VT/VO Test Poiit- Do not short VT/VO test point

to other PCB components, printed circuit tracks, or
round Damage will result if a short is placed on
CB. Us—q_l'mﬁ_t_%_t_fe an Insulated SCrew driver 10 adjust poten-

Tiometers.

1.3 The following abbreviations are used
in this Section:

TJP - Test phone equipped with Jack for insertion
into test circuit.

TVP - Test phone equipped to connect to MDF verti-
cal terminals

1.4 An Instrument must be connected as a
conventional city line so that it may be
used for the performance of Section V tests

20 INITIAL ADJUSTMENTS
2.1 AC Power On
Apply AC power by:

(@)  Connect AC power cords to AC
source -

(b)  Position AC circuit breakers
(cabinet 1) to ON

NOTE: All AC circuit breakers for complete system
are located in cabinet 1.

2.2 Blower Operation

] Insure that blowers are operation by
checking each air output (lower front).

2.3 DC Power Supplies Access

. _ Access to the DC power supplies (for
adjustment) is achieved by lifting the ventilation
assembly up and swinging assembly to left.

2.4 DC Power Supplies Adjustments

. Refer to Fig. 5-2 for test point (TP)
and adjustment locations

Using a calibrated 20,000 ohm per volt VOM, adjust
the -18VDC, +18 5VDC, +36VDC, +3VDC, -36VDC,
and -3VDC supplies in first cabinet (-18V, +185V,
+§8V, and -38V are not adjusted in cabinets 2, 3, or
4

Any convenient_chassis point may be used for VOM
ground connection. Place VOM on appropriate DC
scale for accurate reading.

2.5 +3VDC and -3VDC Adjustments
(Multicabinet)

Adjust the +3VDC and -3VDC supplies in cabinets 2,
3,and 4 Replace DC power supplies ventilation
assembly to closed position

2.6 5VDC Power Supply Adjustment

Refer to Fig. 3-10 of Section 111 In-
sert +5VDC supply and alarm PCB into its. connector
Connect VOM Tpositive lead to bottom terminal of
power resistor 1R1. Connect VOM negative lead to
chassis %rounq Adjust 5VDC power supply for
+5VDC by adjusting the potentiometer located on the
bottom front of the +5VDC supply and alarm PCB.

2.7 Power Removal
2.7.1 Remove AC power hefore insertin?(
PCB’s by placing AC circuit breakers
to OFF
212 Insert the following PCB’s:
(a) Voltage check reference
316070( ?1122 ]
(b)  Voltage check main alarm
316069( )122
(c)  System main alarm
316068(2)122
2.8 Reapplying AC Power

Return AC power py placing AC cir-
cuit breakers to ON P y placing
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2.9 Voltage Check and +5VDC Adjustments

The power relay (PR) may or may not
operate when the AC power is reapplied. The alarm
Tamps on the 316069 PCB may or may not be "on.”

29.1 PR relay opelales - Lamps on 316069
hed and Hi-Lo lamps on 316301 are extin-
qui )

NOTE: If PR does not operate, proceed to paragraph

29.2
2911 Usng a cdibrated VOM, measure the
outputs of the Voltage Check PCB
(316070). Each output may be measured from the
test point at the front of the PCB. Each TP is |denti-
fied. All voltages have a +10% tolerance.

29.12  Main Alam Voltage Check - Refer to
Figs. 5-2 and 5-3

Hi-Lo Voltage Detection Adjustment

(@ Connect a cdibrated DC volt-
meter (use-ate scale) to
the test Jack of the +36 volt power supply.
(b)  Adjust the +36 volt power supply
for'an output of 39.6 volts
(c)  Press the voltage check reset
push button while rotating the
+36 volt high “potentiometer adjust” (second from
bottom of main darm voltage check PCB) clockwise
until the top IamcF is extlnt[qmshed. ]
(d) Slowl %/ rotate the “potentiometer
adjust” counterclockwise until
the associated lamp comes on "'
(6)  Return the +36 volt power supply
output to +36 volts
(f)  Press the voltage check reset
ush button to extinguish the

amp
Adjust the +36 volt power suppl
© forJ an output of 32 zrl)volts PPy
(h)  Press the voltage check reset
_push button while rotating the
+36 volt low “potentiometer adjust” (top of PCB)
courp]tegclockwwe until the associated lamp IS extin-
uishe
. Slo_wlk/ rotate the “potentiometer
adjust” clockwise until the lamp
Return the 436 volt |
i eturn the +36 volt power su
0 output to +36 volts P PPy
(k) Press the voltage check reset
push button to extinguish the

lam
(1) Re_pgat Steps (a) through (k)
using the -36 volt power supply,
the -36 volt low potentiometer and lamp (third from
top of board), and the -36 volt high potentiometer and
lamp (fourth from bottom of boartB
(m)  Connect the DC voltmeter to the
test jack of the +18 5 volt power

sug,plgt
(n)  Adjus the +18.5 volt 8ower sup-
Ely for an output of 20.4 volts
ress the vol agie check reset
push button while rotating the

+18.5 volt high "potentiometer ad;ust™ (first from
bottom of board) clockwise until the asseciated lamp
iS EXtinguished.
(p)  Slowly rotate the “potentiometer
adjust’ counterclockwise untit
the lamp comes “on.”
(9 Return the +18.5 volt power sup-
|E-|>¥ output to +18.5 volts.
(n ess the voltage check reset
FUSh button to extinguish the

amp.

(9 Adjust the +18.5 volt gower Sup-

ly for an output of 16.6 valts.

(t) ess the voltage check reset
push button while rotating the

+18.5 volt low “potentiometer adjust” (fourth from
top of board) counterclockwise until the associated
lamp is extinguished. .

(u) Sowly rotate the *potentiometer
adjust” clockwise until the lamp
comes “on.”

(v)  Return the +18 5 volt power sup-
Elry output to +18.5 volts

(w) ess the voltage check reset

push button to extinguish the

lam
(x) Rep%at Steps (m) through (w)

using the -18 volt power suy:;ply,
the -18 volt low potentiometer and lamp (second from
wp of Of board), and the -18 volt high RO entiometer and
lamp (third from bottom of board) All lamps should
now be extinguished and the power relay should re-
main operated

29.1.3  +5VDC Hi-Lo Adjustments - Refer to

paragraph 2 6
Low Voltage Adjustment

(a) Adjust +5VDC supply to +4 2
volts The PR Relay “drops

out” and “sets up” an alarm condition causing the
+5 volt alarm lamp to turn “on”

b)  Readjust voltage to +5 volts

c) Depress VC reset button. The

relay operates and the 5-volt

alarm lamp goes “out”

High Voltage Adjustment

(a) Adﬂ'ust +5VDC supply to +5 8
volts  The PR relay “drops out”
and “sets up” an alarm condition causing the S-volt
alarm lamp to turn “on”
b)  Readjust voltage to +5 volts
c¢) Depress VC reset button The
PR relay operates and the 5-
volt alarm lamp goes “out”

292 Power relay does not operate - lamps

on 316069 and/or 3160301 remain “on”

2921  Perform the following steps if the

] darm lamp(s) on the 316069 PCB
remain “on.”

(a) Refer to Fig 5-2 and repeat all
%t%ps of paragraphs 2 4, 2.5, and
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) Refer to Fig. 5-3 and repeat all
steps of paragraphs 2.9.1.1,
29.12, and 2.9.1.3.

(c) If darm lamp(s) remain “on,”
refer to Section XII, paragraph
Z(i) and Section XIII, paragraph

29.2.2  Perform the Pollowing steps if alarm
lamps(s) of 316301 PCB remain **on."*
a) PerformStep29.11.
b)  Follow procedure outlined in
paragrapn 2.6. . "
¢) Repeat all steps of paragra
(c)  Repeat all steps of paragrap
2.10 48VDC Alarm

~ Verify and apBIg 48VDC inlgut to sys-
tems requiring external 48VDC. The 48VDC alarm
lamp should go “out” when the external 48VDC
source is applied.

211 3VDC Alarm Adjustments (See
Fig. 5-2)

2111 +3VDC Adiustment

(@ Adjust +3VDC output to 4.0vVDC.
Alarm IamB%) should turn ‘oln.”
(b)  Adjust +3VI out?ut to exactly
+3.0VDC. Alarm
go -out*
(c) Adjust +3VDC output to +2.0VDC
Alarm lamp should turn “on.”
(d)  Readjust +3VDC output to exact-
ly +3°0VDC.

2112 -3VDC Adjustments

(8) Adjust -3VDC output to 4.0VDC.
Alarm tamB@ should turn “on.”

(b)  Adjust -3VDC output to exactly
-3, VDtC. Alarm lamp(s) should
go “out.”

(c) Adjust -3VDC output to -2 0VDC.
Alarm lamps should turn “on.”

(d) F%egd u?:t -3VDC output to exactly

amps should

2113 Repeat all steps of paragraphs 2.11.1
and 2.11.2 for all equipped cabinets.

2.12 AC Power On-Off Test

N _ Place AC circuit breakers to OFF
position. Wait one minute then place circuit break-
ers to ON position. The PR relay should operate
within three to five seconds and all alarm lamps on
316069 and 316301 PCB’s should go ‘out.” Check PR
relays in each equipped cabinet to insure they have
operated.

3.0 COMMON CONTROL CIRCUITS TESTS

3.1 Printed Circuit Board Insertion
311 Insert the following PCB's:

(@) Tone supply 316037( )122

TM 11-5805-652-14

) Originate control and lamp gen-
erator 316029( )122

¢) System allotter 31603( )122

d) No. 1 register 316302 (Board 1

and Board 2)

(6)  No. 1 junctor 316024( )122 (al
cabinets

()  Line PCB 316040- correspond-
ing to assigned attendant’s line

number.

3.2 Tones Supply Circuit (363037)
Adjustment Test

321 Adjustment Using Oscilloscope

(@)  Connect probe to TP on regular
tones supply front.

(b)  Adjust top potentiometer for 600
Hz (1.66 millisecond).

(c)  Adjust bottom potentiometer for
15V peak-to -peak signal.

(d) Repeat the above procedure for

standby PCB.

322 Adjustment Using Test Phones

(@) _Inslsrt TJP into test circuit test

ack.

(b) lace .ba?]/ switch to bay 1, junc-
tor switch to junctor 1.

(c)  Go off-hook - dial tone should be
heard. Junctor 1, bay 1 will be
seized.

(d)  Connect another test phone to the
output of an audio signal genera-

tor such as Northeast Electric Company Model 15B
Test Set. ]

(e)  Set signal generator to 600 Hx
and set output to a desirable
level.

(f)  Listen to both phones and com-

_ pare signal levels. Adﬂu'_st tones
?upplyI top potentiometer to obtain Identical signal
evels.-

(o) Remove regular tones supply
then rePeat Steps (@) through (f)
above for standby tone supply.
{ Connect 20,000 ohm per volt
] VOM to tones supply TP (front
and middle of PCB). Adjust bottom potentiometer for
5VAC rms. -
(i)  Reinsert regular tones supply
PCB. Repeat Step (h) for requ-
lar tones supply.

3.3 Routine Test

331 Depress reset button and hold for five
seconds to extinguish all alarm lamps.

332 Depress regular routine key and hold
] key depressed for 20 to 30 seconds.
]]'hetroutlne key is located on the test panel right
ront.

As key is depressed, bottom  alotter alarm lamps (red)
will come *on." All four alarm lamps (red) will
come “on" within 20 to 30 seconds. Some alarm
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lamps on the standby originate control may come

“on” a this time. They may be Ignored. The con-
sole alarm lamp will turn *on” briefly and buzzer
will sound.

The regular tone supply darm lamp (red) will come
on within 20 to 30 seconds. The standby allotter
alarm lamp should go "out” at thistime.

D& press the reset button asin Step 3.3.1. All darms
should go ‘out.”

333 Depress and hold the standby routine
key for 20 to 30 seconds. The darm
lamps (red) on the standby allotter, originate control,
and tone supply PCB"s should turn “on.

Depress the reset button asin Step 3.3.1 All alarm
lamps should go “out.”

34 Register(s) (3160302) Test
341 Insert al PCB’s except:

ad COSPCB's 316043(()3122
b)  Transfer juctor 316076( )122
¢) Camp-on-busy 316031( )122
d) Register 316302 2)122
e) UNA 31603GE ;1
(f)  ANA 316042( )122

I\|IOTE: Register 1 isalready inserted Leavein
place

342 Place junctor test switch to OFF  In-
sert TP into test jack
343 Connect a TVP to the following EPABX

) lines T-R on the MDF and did the line
number it is attached to from the TJP.

X00, X01, X11, X12, X22, X33, X44, X55, X66, X77,
X88, and X99

X corresponds to the hundreds digit of the line
atached to

If aline PCB is not equipped, do not dia that number

Observe the TVP rings but do not establish transmis-
son

344 Remove register 1 and insert register

2 Repeat dl steps of paragraph 34 3.

345 Repeat Steps 34 3 and 3 4 4 for 4l
equipped registers

346 Insert all equipped registers Into the
system.
4.0 JUNCTOR (316024) Test
4.1 Function

_ The junctor teat circuit enables the
Sdlection of any equipped junctor for test purposes
STerl1e béa()j/ lamp will turn “on” when a busy junctor is

ected.
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4.2 Junctor Selection
421 To select junctor in bay 1:

Bay switch- position 1
Junctor select switch- as desired

422 To select junctorsin bay 2:

Bay switch -position 2. _
Bay 1 junctor select switch- positron 1
Bay 2 junctor select switch -as desired

423 To select junctorsin bay 3:

Bay switch -position 3 i

Bays 1 and 2 junctor select switches-
osition 1 _
ay 3 junctor select switch- as desired

424 To select junctorsin bay 4

Bay switch- position 4 _
Bays 1, 2, and 3 junctor select switch-
€s- positron 1 ) )
Bay 4 junctor select switch- as desired

4.3 Junctor Test

431 Insert TIP into test Jack.  Connect
TVP to an equipped MDF vertical line
T-R then perform the following steps:

(@) Select junctor 1, bay 1 and place
TJP “off hook” Dial tone should
be received )
(b)  Did any TVP number that is
connected to the MDF at a line
appearance. Junctor seize lamp will go “off” when
diding is completed ) )
(c) Observe ring back tone, audible
ring of MDF test phone. Answer
MDF test phone and establish conversation
(d Pace VOM on postive DC volt-
_ age scale that will dlow an
accurate reading of +1VDC éSVDC scale, if equipped).
(e)  Ground may be derived from any
convenient “chassis point.
() ~ Connect VOM to VO test point of
o junctor in use |nsurethat the
test point is not shorted to ground or adjacent PCB
tracks or components. _
(9 Adjust VO potentiometer (top
potentiometer on bottom) for

+1vVDC _
(h)  Connect VOM to VT test paoint of
_ junctorinuse
(i)  Tnsurethat test point is not
shorted to ground or adjacent
PCB tracks or components.
() Adust VT potentiometer (bottom
potentiometer) for +1VDC. Re-
move VOM from test paoint.
(k) Re-establish conversation and
insure transmission
() Place TVP ‘on hook.” Reman
“on hook” for approximately 30
seconds  Observe that TVP does NOT re-ring.



(m) The TJP should remain “dead.”
Go "off hook™ with TVP and in-
sure transmission.
(n)  From attendant console, depress
o attendant override (busy station
verification) button. Attendart override button lamp
will come “on.” Key punch number (depress DSS
button on Bell consoles) of TVP. Insure both TVP
and TJP receive burgt of dial tone and that attendant
can enter three-way transmission. Release attendant
by depressing release bar (button).
(0)  Place both phones ‘on hook.”
Place TJP *off hook.” Dial 1
and observe busy tone. Place TJP ‘on hook.”
(p)  Repest Steps (a) through (o)
above for al equipped junctors.
(@ Return bay switch to position 1.
Return al junctor switchesto
OFF. Remove TJP and TVP.

50 LINE CIRCUIT (316040) AND FEATURE(S)
CIRCUIT TESTS

5.1 Preliminary

_ Determine equipped line appearance
Using two TVP’s, connect to-the lowest and highest
MDF line appearances.

5.1.1 Lowest line appearance is station
number from X00 upward.

512 Highest line appearance 1s station
number from X99 downward.

5.2 A check of the equippped features is

accomplished b¥ dialing the access
code of the features from the Towest station number
TVP Refer to Equipment Specifications for equipped
features and access code(s).

521 Public Address 316047 Test (if
equIpped)
gai Dial assess code

b)  Insure burst of ring tone geT).
¢) Adjust VT Level for +1VDC.

NOTE: The PA feature will be rechecked during
“Cut-Over Procedure” (Section VII)

52.2 Code Call 316048 Test (if equipped)

b)  Dial three digit code o

¢) Insure code Is repeated via dial
tone bursts.

(d) Dial termination code from TVP
connected to highest line ap-
pearance. o

(e) Establish transmission.

f)  Adjust VT1 and VT2 for +1VDC.

g) Place both TVP’s ‘on hook™

{a% Dial access code.

NOTE: Code Call will be rechecked during “Cut-
Over Procedure” (Section VII)
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5.2.3 Attendant Trunks (U equipped)

Single Console System

(@  The attendant has two trunk cir-
cuits.

316073 (Trunk 1
316099 (Trunk 2

(b)  Dial access code for attendant.
A trunk will be seized. The
attendant’s trunk will be seized and the attendant’s
trunk lamp (located on console) will flash at 120 ipm
bright. Answer call a the console’ by depressing the
lamp button that is flashing. The lamp will turn
on.

(c) Establish transmission. Adjust
the VT of the trunk seized for
+1VDC

(d)  Depress release bar on console.
Place TVP ‘orE) hook.” 4 (d

e) Repeat Steps (b), (c), an

© abc?ve andepadj(ugt Se)vel of g)t?1er
attendant’s  trunks.

Multrconsole Systems

Eag Each console has two trunks.
b)  Dial access code (as in Step ()
) under Single Console System),

answer, and adjust each trunk’s VT level for +1VDC.

5.3 Line-to-Line and Line-to-Features

531 Call fro-m TVP to TVP, both direc-
tions Insure ringing and transmis-
sion

(@) Dial an equipped feature (PA,
) ~code call, or attendant trunk)
Establish connection and transmission.

532 Work inwards (toward middle) and re-
peat Step 5 3 1 for all equipped lines.

200 to 299
299 to 200
200 to PA
299 to PA

201 to 298
298 to 201
201 to PA
298 to PA

Example (1):

Example (2):

6.0 FEATURE CIRCUITS TEST
6.1 Test the following features if equipped.
6.1.1 Executive Override 316052

(@  Connect a TVP to the MDF line
) _vertical terminal assigned to
executive override. _
(b)  Connect TVP'sto two equipped
o line appearances. Establish
transmission between them.
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(c)  From the executive override
o TVP, did one of the two TVP's,
After receiving busy tone, dial the override access

Code.
(d) Both TVP’s should recdive a
o burst of dial tone, and three-way
transmission should be possible.
(e) Pace al three TVP’s “on hook."
Disconnect from MDF.

6.1.2 Group Hunt 316045

(@) Connect TVP’s to MDF line ap-
o pearances assigned to group
hunt circuit No. 1.
b)  Connect a TVP to a non-group
hunt MDF line appearance.
(c)  Place TVP assigned to group
hunt master “off hook.” )
(d)  From non-group hunt TVP, dial
group hunt master TVP number
TVP Slave 1 should ring. )
(e) Answer TVP slave 1 Establish
transmission. Place both
phones “on hook.” Place TVP slave 1 “off hook.”
(f)  Repeat Step (d). Slave 2 should
ring.

(9) Repeat Steps (d), (e), and (f) for
all’ slaves.

(h)  Repeat Steps (a) through (g) for
al ‘group hunt circuits equipped.

6.1.3 Line Lock-Out

(@)  Connect SIX TVP’s to MDF line
appearances
(b)  Place all SIX TVP’s “off hook”
All six corresponding busy
lamps will come “on” ) o
(c)  Check all junctors with junctor
test switch to establish that they
are not busy. )
(d)  Busy tone should be received
from each TVP
(6)  Repeat Steps (a) through (d) for
each line lock-out PCB equipped

6.1.4 Auxillary Junctor (316079)

(a) Iiemove all junctors except No.

b)  Insert TJP into test Jack

¢)  Connect TVP to any equipped
MDF line appearance.

(d)  Dial the TVP number from the

TJP A busy tone should be re-

—~——

ceived © D i red feat
e) Dial any equipped feature pre-
viously){:hgckgg Feature should

(f) l ffe. move TJP and TVP.
(0) Insert all junctors

be accessible.

6.1.5 Single Digit Access (316086)
(@  Connect TVP’s to MDF line ap-

pearances assigned as SD.?, lines.
(b)  Connect TJP to test jack.
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(c) Did the SDA access coae

assiegned to each line appear- -
ance.

(d)  Answer each SDA line. Estab-
lish transmission.
(6)  Remove TJP and TVP’s.

NOTE: SDA is normally a hotel/motel feature but
may be equipped in other systems.

6.1.6 System Main Alarm 316068
Magjor Alarm

(a) Depress re%ular routine key,
~ placing both system allotters in
an alarm condition ) )
(b)) Console alarm light will come
_ “on” bright and console buzzer
will sound alarm
(c) Depress attendant reset key for
) five seconds. All alarm lamps
will go “out” and buzzer will go “off.”

Minor Alarm

(a) Depress standby routine key,
N placing standby allotter into an
alarm condition )
Console alarm lamp will come
“on” dim and buzzer does not
sound.
(c) Depress attendant reset key for
) five seconds All alarm lamps
will go “out” and buzzer will go “off.”

6.1.7 Hotel/Motel Feature Tests
Message Waiting (316057) Test

(@)  Connect a telephone & uiPped_
_ ) with neon lamp to MDF line tip
and ring designated as a message waiting station.
(b) At attendant position, place
) ) message waiting switch corres-
ponding to station under test to the operate position.
(c)  The lamp on phone will "*wink"
at approximately 60 ipm.
(d)  Place phone “off hook.” Wink
) signal is removed and lamp goes
“out.” Dial the attendant Establish transmission.
Place phone “on hook” and “wink” will return
(e) Place message waiting switch to
OFF positton. Wink signal is
removed and lamp will go “out.”
() Repeat Steps (a) through (e) for
all message waiting stations

Message Register (316080) Test

(@ Connect a TVP to lowest MDF

~ line appearance equipped with

message  registration. )
(b)  Place TVP “off hook.” Dial

) trunk access code correspond-

{ng to trunk group equipped with message registra-

ion

(c)  Observe peg count meter of
station under test. Dial city



awnber and let city paone ring but do rot answer.
Peg count meter should rot count.
{4} Answer cily phone. Peg count
meter should count. Place both

{e) Pepeat Steps (a) through (d) for
ail lines equipped with message
registrauon, and all truaks equipped with message
tugiﬂraﬁﬁa.
NOTE: One call through each trunk is sufficient.

6.1.8 Traffic Recording Adapter Circuit
(3180486} Tes:

Line Circuits

(a) Mentify traffic recorging equip-
_ ment assigned to lines, Note
that equipment isshowing idle.
(b) Connect a TVP to an MDF line
S appearance corresponding to the
first I__tlne connected to the traffic recording adapter
circuit.
(c)  Pace phone ‘off hook” for 30
) _ seconds. Note that traffic re-
cording equipment_shows busy for 30 seconds. Place
phone “on hook.” qu'%pmentStshow(sbldle.d © for dl
epeat Steps (b) and (c) for
) _ lines conr?gct to the traffic
recording equipment.

Junctor
(@ Refer to paragraph 4.0 of this

section. ) _ _
(b)  Identify traffic recording equip-
) ment assigned to junctors.
Note that equipment display indicates ;]dle. X .
c) Repeat Steps (a).through (c) o
© paragrapheg.&(l)in thisg S<(ac)tion.
(d)  Observe peg count meter counts
as junctor is seized.
(e) Remain “off hook™ for 30 sec-
) ) onds. Note that traffic record-
ing equipment shows busy for 30 seconds. Place
phone ‘on hook.” Equipment shows Idle.
()  Repeat Steps (a) through (e)
) "~ above for all junctors connected
to traffic recording adapter.
(@  Remove dl junctors from female
connectors but leave in mounting
dots. Note that traffic recording equipment shows
all circuits busy. )
Ef]) Insert junctor No. 1 Note “all
circuits busy” clears. Insert all
junctors.

Registers,

(a) ldentify traffic recording equip-
) ment asslgned to registers.
Note that equipment display indicates idle.
(b)  Remove all rﬁ]glster PCB’s ex-
cept register No 1 (two PCB'’s)
(c)  Connecta TVP to an equipped
MDF line appearance and go
“off hook.” Note register seizure (green lamp)
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(@} Peg count meter counts and
register is s¢ized. Regisier re-
mains seized for ten secrnds. Bquipment should
indicate all circuits busy" ard duration of seizere.
(e} Repeat Steps (a) through (d) for
" all equipped registers.

i) Remove TIP.

NOTE: It is recommended that the following test
(Attendant Control Test) be deferred until after the
completion of the "Trunk/Tie Line Test,” paragragh
9.0 of this Section.

Attendant Control

(a) Identify traffic recording equip-
ment associated with the atten-
dant control.

(b) Connect 2 TVP to an equipped
MDF haue appearance. Place

TVP “off hook” and did the attendant's access code.
Answer call at console then depress release bar.
Peg count meter counts upon release. Place TVP's
“on hook” and remove TJP.

‘I'runks{’l'ie Lines and Transfer

Junctor

(@  Identify traffic recording equip-
_ ~ ment associated with trunk/tie
!|dr|1es and transfer junctor. Note that all displays are
idle.
(b)  Using appropriate trunk test
) procedure, place incoming or
outgoing cdls. o
(¢ Aseachtrunk is seized, note
) that peg meter counts upon
trunk seizure and that the duration of seizure is
displayed. ) )
(d  During the test, at appropriate
) point, note that peg meter counts
ulpogd seizure and that duration of seizureis dis-
playea.
(e  Meconnect all trunkitie lines
Note that equipment g'n dltmnsalfle'rJunCtor I?%B’S
ote uipment displays uipment busy.
The durati%qn iﬂdicatior?p will remaei% ig_le._ o
Insert all trunk/tie lines and
transfer junctor PCB’s.

7.0 TRUNK ALLOTTER (316034) TEST

7.1 Refer to Equipment Specifications for
trunk/tie lines equipped, assigned
access codes, and trunk allotter location.

7.2 A trunk allotter is associated only
~ with two-way and one-way (out)
trunk/tie lines

7.3 Remove dl trunki/tie lines, except the
) first equipped trunk/tie line, associa-
ted with the trunk allotter under test

7.4 Note that the trunk tie/line alott lamp
(yellow) is“on”
7.5 Ohserve that one of the four trunk

roup allott lamps (yellow) on the
trunk alotter ig “or?.” ps (v )
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7.6 Dial the trenk/tie line access code.
(a) The trunk/iie line busy (green)
@) Trusk sllotter trunk group

ceeds % next lamp, aod tares “on.”

7.7 Costinue dialing the access code.
Note that the trunk allotter yellow
lamps proceed to come “on™ in sequence and that the
alarm (red) lamp remalns “off."

7.8 Repeat Trunk Allotter Test (Steps 7.1
through 7.7) for all equipped trunk
aliotters.

8 . 0 CONSOLE OPERATION

The following is presented to aid the
installer(s) in trunk and related circuit tests.

8.1 {7 Console
8.11 Incoming Trunk call (City Trunks)
8111 Theincoming call flashes the associa-

ted trunk button (120 ipm bright) sad
sounds the console buzzer.

8112  The Attendant (Attd) answers by de-
pressing the flashing trunk button.
The trunk button changes to steady bright, the buzzer
turns “off,” and the talk city (TC) lamp comes “on”

steady bright.

8113 The Attendant determines the dtation
number desired and key punches the
number on the console station number pad.

8114 If thestationisnot busy, it will ring.

pon answer, the TC lamp will go out

and the talk entension (TX) lamp will turn “on”
_steag?/ bright. The Attendant announces the call and,
if call is accepted, depresses the release bar. The
city trunk party and the station will be connected and
thé TE lamp will turn “off.” The trunk button (TB)
will turn ‘on” dim steady.

81.15 The Attendant may depress the release
bar if the station isnot busy and the
Attendant does not wish to announce the call. Ring
back tone (RBT) will be transmitted to the city party.
The TB lamp will flash at adim 60 ipm. The TC
lamp will go “Out.” Upon answer by the station, the
TB lamp will turn “on’ dim steady.

8116  To release from a mis-key, busy, or
ringing station (prior to depressing
the release bar), depress the release extension key
and re-key.

8.1.1.7 If the station is busy the Attendant

may:
(@ Pace the trunk in a hold condi-
tion by depressing the hold bar.
The trunk busy (TB) lamp will flash awink signa

(.9 seconds on, .1 second off).
b Péacx):g)the cal on camp-on-busy
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8.1.1.8 Campron-Busy Operation

w mwmmm ‘
§ | G,
degrees the COB button. s

NOTE: Group hunt master numbers may not be
camped on ualess all associated elave cumbers are

(v) Depress the release bar. The
trunk button lamp will fizsh 120
ipm dim.
{c) Two station numbers per circait
may be placed in the COB mode
at the same time. When the zecond number is
camped on, the COB button will turn “on" bright
steady and no more station numbers will be accepted.
(d) The COB circuit will attempt to
ring the called aumber every
five seconds.
(¢) The trunk button lamp will tura
] dim steady when the camped-oa
station has answered.

8.1.1.9 Attendant Recall

(8 The trunk button lamp will fiask
) 120 ipm bright when the EPABX
station connected to the city trunk recalls the
Attendant.
(b) Depressthe trunk button. The

TB lamp will turn bright steady.
(c) ;I'he”tallfcitylamp-ulmm
on

(d)  The Attendant may spilt the

. trunk manually by depressing
thetalk extension or talk city button, or the Attend-
ant may participate in a three-way conversation.

85) If it is desirable to transfer the

) cdl, indruct the EPABX

station to "hang up.” & press the talk city button
and proceed as though it were an incoming call.

(f) If the call had been lost and

there is a recall, depress the

TaICI button and proceed as though it were an incoming
call.

8.12 Incoming Trunk Call (DID with
Attendant Access)

8121 The associated trunk button lamp will

o turn “on” bright steady when the trunk
is seized and will flash a dim 60 ipm indicating a call
has been terminated. The trunk button lamp will turn
dim steady indicating an answer.

8.1.2.2 If the Attendant isrecalled, thecall
may be treated as an incoming City
trunk call except:

camp-on-busy is not accessible.

8.13 outgoing Call
8131 Any EPABX dation may reach an out-
- side party by diding the Attendant
(digit 0) and requesting acity trunk. This action de-
feats the class-of-service (COS) restriction feature
when city number is didled by the Attendant



{a) The Attendant’s trunk button
lamg (Op 1 or 2) will flash 120
ipm bright and the console buzzer will sound. The
Attendant will answer by depressing the trunk button.
The trunk button lamp will turn bright steady.
(o) The Attendant may, if desirable,
depress an appropriate City
trunk button and release from the call by depressing
the release bar. ) ) )
(c) The EPABX dtation will receive
city dial tone and may dial the

The Attendant, if timeand
charges (T and C) are desired,
depresses the hold bar instead of the release bar.
The trunk button lamp will flash wink upon comple-
tion of the call, indicating that the call has been
completed and that T and C can now be obtained.

(e) If desirable, the Attendant m
. ~ place the station’s call by didl-
ing the number directly, using an appropriate trunk
button. Upon answer, the Attendant may release
from the call oF proceed as in Step (d) above.

(fy  If requested, the Attendant may

. book the call and placeit at a

later time. The Attendant must release the station
connected to the Attendant's trunk.

8.13.2

number directly.
()

Placing Outgoing Cadll from Console

(a) The Attendant may seize an out-
. going trunk by depressing an
%pproprlate trunk button and diaing the desired num-
er
(b) If amid-dia occurs, the city
) may be released and reseized by
& pressing the release city (RC) button.
(c)  After the called number has
) answered, the Attendant may
transfer it to an EPABX station in the same manner
as an incoming call.

NOTE: The Attendant must not extend a booked call
to an EPABX dtation until the distant party has
answered.

8.1.3.3  An outgoing cdl from a station will
turn the associated trunk button “on”

dim steady.

NOTE: The Attendant must not place outgoing calls
on hold until the called party has answered.

8.14 Attendant Line

8141 The Attendant may originate cals to
dl EPABX dtations and features by:

(8 Depressing the attd. line button
] (ALB). The ALB lamp will turn
‘on” and dial tune will received. _ o
Using the rotary dia and dialing
the desired number(s).
(c)  The Attendant must depress
release bar to release from call.

8.1.5 Attendant Override (Busy Verification)

8.151 The Attendant override feature may be

employed by:
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(a) Depressing attendant override
]  button (AOB). The AOB iamp
will come“on” bright steady. )
(b) ~ Key punching the desired statiom
number. The busy station will
receive a burst of dial tone to announce the orertide.
(c) Pepr ng release bar to re-
ease.

8.16 Unassigned Night Answer (UNA)

Upon departure from the console, the
Attendant turns the UNA key ON. All incoming cals
will be answered through the UNA circuit.

8.17 Assigned Night Answer (ANA)
8.1.7.1 Same as UNA
8.1.8 Attendant Controlled Conference

8181  Any extenson user can cal the
Attendant via an attendant trunk to re-
quest a conference with amaximum of five other

extensions or tie lines (can be mixed) and one trunk
party.

(a) After acknowledging the confer-
) ence request and obtaining the
list of conferees, operate the CONF key. The attend-
ant trunk lamp will go dark and the conference lamp
will light bright steady, indicating the conference
circuit has been seized and the attendant and the ex-
tens Qtn have been transferred into the conference
circuit.
(b)  Disconnect from the conference
circuit by operating the release
button. .
(c) Tocal an extension conferee,
. operate attendant trunk #2
(will light steady) and key punch the desired station
number _
(d)  When the extension answers,
_advise him of the conference.
To add the extension, operate the conference key.
(6 Repeat the procedure in Steps
. (b), (c), and (d) for the other
extension  conferees.

()  To add an outgaing trunk* to the
_ conference, operate an idle out-
going trunk key and dia the desired number.
(@ When the outside party answers,
) advise him of the conference; to
add the outside party, key punch number assigned as
trunk conference accessing number (attendant trans-
ferred into conference to announce trunk party) and
then the release button to disconnect from thé con-
ference (trunk party added to conference when
attendant releases).
(h) ~ If anincoming trunk party re-
. quests a conference, obtain the
list of the conf?r)ees and pla(:ﬁthetnérék on hold.
i) Repeat the procedure in Steps
_ (b), (c), and (d) for the other
extension  confereest

* At least one station must be in the conference
before the trunk party is added.
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() Re-enter the incoming trusk and
add the incoming party by key
punching the assigned number (see Step (g) above).
(k) To release the trunk from the
conference, station user in the

conference must dial the digit 2 or greater. K a
conferee wants to contact the attendant he must go
“on hook" and then dial "0." The attendant may then
return him to the conference by operating the con-
ference key.

8.19 Trunk Lamp Signals on ITT Console

TRUNK LAMP SIGNALS

CALL CONDITION
Incoming CO Trunk

TYPE TRUNK
2-Way Centra Office

TRUNK LAMP
Flashes bright 120 ipm. Buzzer

operates.
Trunk Answered (by attend-
-1 All Trunks Bright steadly.
Station Ringing %IV[\)/ay Centra Office Flashes dim 60 ipm.
Request for Transfer %-Way Centra Office Rashes bright 120 ipm.
DID
DID
Camp-On Established l%l\[/)Vay Centra Office Flashes dim 120 ipm.

Station Answers

DID
Trunk on Hold All Trunks
30 Second Delayed Answer DID

Extension Dids “0”

8.2 Bell Console

o The operation of the Bell console is
similar to the operation of the ITT console.

821 Subdtitute the following terms in the
. text of paragraph 8.0 ?Console Opera
tion) when referring to a Bell console

ITT Console Bel Console
Key punch station a) Depress station
@ n(a)rlnger @ D% number
b) Release bar b) Release button
¢) Hold bar ] c) Hold button
Attendant override Busy verification
8.2.2 Since the Bell console contains a

built-in busy lamp field (BLF), a busy
station may be determined by referring to the DSS
console.
8.3 Multi-Attendant  Operation

831 All incoming cals will be split (odd
and even) between the two consoles

832 All calls may be transferred from one
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2-Way Centra Office

Attendant Trunk

Dim steady.

Dim Wink.

Flashes bright 120 ipm. Buzzer
operates.

Flashes bright 120 ipm. Buzzer
operates.

console to the other by turning the
transfer key on the console from which the call isto
be transferred.

9.0 TRUNK/TIE LINE TEST

9.1 Refer to Equipment Specifications for
trunksitie lines equipped and location.

9.2 Test ail trunksftie lines by using ap-
_ propriate test procedure(€) listed in
Section VI
9.3 Multi-Console Systems
931 All trunks having a console appearance
. will appear at the console on an odd-
even basis.
932 Test each trunk with the consoles

split  Transfer all trunksto position
1 and retest each trunk. Transfer all trunks to posi-
tion 3 and retest each trunk.

100 TOLL RESTRICTOR (316067) TEST

10.1 lSJes(;:e{_the\“/'ll'oll Restrictor Teﬁt of
ion VI as n with assoicar
ted trunk test POy



11.0 ATTENDANCE DIGIT READ-OUT TEST

111 Complete an incoming call from a city
number to the Atiendant.
11.2 Caansct a TVP to MDE Jine T-B lar-

minals representing X00 (lowest
equipped NUMber is usually 200).

Text Key punch X00. Insure ring but do not
answel. Depress release extension
key. Ringing should stop.

11.4 Repeat above step for X01, X11, X22,

X33, X44, X55, e>¥<)66, X77, X88, and
X99. Repeat for each hundred group equipped.

NOTE: Do not test line ances not equipped
With PCB’S. oppet eIPP

120 CAMP-ON-BUSY (316031) TEST

121 Refer to “Camp-On-Busy Test” in
Section Vi. Perform test if COB is
equipped.

130 ATTENDANT LINE TEST

NOTE: Attendant line will be inoperative whenever
TJP is inserted.

131 Depress attendant line button on con-
) sole. Attendant line button turns “on”
bright steady. System did tone is returned.

13.2 Using consolerotary didl, dia the
number of a TVP connected to the
MDF line termindls.

13.3 Insure ring back, answer, and estab-
lish conversation.
134 Release by depressing release bar.

Place TVP “on hook.”

140 TRUNK CONFERENCE ACCESSING (316077)
TEST
14.1 Systems Arranged for Station Access

(@  Connect five TVP's to MDF line
terminals that are not restricted
from the conference access code.
(b) Did access code from each TVP
o ) and establish five-way trans-
mission insure conference busy lamp on ‘console is
“on” bright steady. _ )
(c) Adjust each (totd of five) VT
) potentiometer for +1VDC. Use
cdibrated VOM for measurement _
(d) Complete cal from city phone
viacity trunk to attendant.
Attendant key punches trunk conference accessing
number and depressesrelease key
€ Six-way transmission should
now bé possible
() Did digit 2 from any one of the
TVP'S. The trunk should re-
lease from the conference
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(g) Place one TVP "on huok.”” Go
off hook" and dial the attendant.
Attendant answers, depresses conference button and
release key. The TVP should now be connected bask
in conference.
(hy  Place dl TVPs “on hook.”’
Place one TVP ‘off hook” and
dial theattendant. Attendant places the TVP into
conference as in Step ﬂc};)
(i) Attendant depresses OP2 and
key punches number of and idle
TVP. The TVP rings and answers. Attendant places
TVP into conference as in Step (g). Repeat for other
three TVPs.
() Pace dl TVP's “on hook.”

14.2 Systems Arranged for Attendant
Controlled Conference

(@ Connect five TVP's to MDF line
terminals that are not restricted
from the conference access code.
Place all TVP's ‘on hook.” Go
"off hook” with one TVP and
dial the attendant. Attendant placesthe TVP in con-
ference by depressing the conference button and re-

lease key.
() Attendant &presses OP2 and
ey punches number of an idle
TVP. The TVP rings and answers. The attendant
glaces TVP into conference by depressing conference
utton and release key. _
(d  Repeat Step (c) for the remain-
~ing TVPs. Adjust each (total Of
five) VT potentiometer for +1VDC. Use calibrated
VOM for measurement. )
(e  Complete call from city phone
via city trunk to attendant. At-
tendant key punches trunk conference accessing code
and depresses release key.
()  Six-way transmission should now

be ble.
(0) Dla} the digit 2 from a TVP.
The trunk should release from
the conference.

150 RESTRICTEDSTATION -CLASS OFSERVICE
TEST
151 Connect a TVP to MDF line appear-
ance of a restricted station. Dial each

restricted code of that station. Busy tone should be
returned for each restricted digit(s) diaed.

(@ Repeat above procedure for all
trestrlcted stations of the sys-
ern.

16.0 POWER FAILURE CUT-TROUGH TEST

16.1 Connect an appropriate TVP to MDF
line vertical terminals of PFCT.

(@  For city trunks:

Ground start - TVP must have
ground button.

Loop start - Normal instru-
ment.
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®) For DID trunks:

Loop - Normal ingtrument.
16.2 Place AC circuit breakers to OFF.
16.3 For PFCT with city trunks:

(8) Place in and out calls between
TVP and city place. Insure that
TVP rings. (Ground button must be depressed to
initiate call on ground start trunks.)

5-14

16.4

16.5

16.6

DID Loop Trunke:

(=) :::uom;olucmbcitym-

Repeat Steps 16.3 and 16.4 for all
PFCT numbers ascigned.

Restore AC power.



TM 11-5805-652-14

Section VI

CONTENTS

Page
(130 City Trunk Test (316061 and 316075) ... .. .voveee et ie e [6-1
[ZI] Outgoing -With Console Appearance ...................c.c.onu... [6-1
[I2] Outgoing - Without Console Appearance .. ....................... 61
Incoming (316075 only) .. ... .. ... . ... 2
(T4 Incoming (316061 Only) . ... ..........ooeriieiaeaa...
[Z0 Tie Line Test (316051 and 316060) . ... . ... oot [6-2
Direct Inward Dial and Tie Trunk Test Procedure .. ......................
B Procedure ... ... ...
[311 Outgoing - With Console Appearance ... .................. [6-3
[3127] Outgoing - Without Console Appearance . ... ............... [6-4
[313] Incoming - With Console Appearance, Without Second
Did Tone ... [6-4
[314] Incoming - With Second Dia Tone and With Console
APPERIANCE . o ottt e [6-4
[3I5 Incoming - Without Console Appearance, Without Second
Did Tone. . ... .. . . . . [6-5
[318  Incoming - With Second Dia Tone and Without Console
APPERANCE ... [6-8
44 Toll Restrictor Test . . . ...
X0 Camp-On-Busy (316031) Test Procedure . . . . . . . . .  .......... [6-9

FIGURES

[6-1  Partia View of Toll Restrictor PCB e e e e [6-5



TM 11-5805-652-14

Section VI

TEST PROCEDURES

10 CITY TRUNK TEST (316061 and 316075)

In the following procedures, TVP
refers to atest phone connected to the MDF vertical
terminals of an equipped EPABX line. Insert the

trunk/tie line under test only. Remove when test is
completed.

1.1 Outgoing - With Console Appearance

(@  Connect aground start or loop
) start (as %opropnate) city line
to the MDF tip and ring of the trunk to be tested.
b)  Connect a TVPto an MDF
] ) station line appearance that is
unrestricted. Dial “0” and have Attendant extend
the call to the desired trunk. After the Attendant
releases, dia the city number. Answer, then adjust
the “VT" potentiometer to +1VDC, then release.
() Did “0" and have the Attendant
extend the call to the desired trunk.
The Attendant now dials the city number. Answer
the city phone. The Attendant now depresses the
hold bar on the console. A two-way conversation
should be possible between the TVP and the city
phone, Place both phones “on hook.” The Attendant
should receive awink lamp indication on the assoia
ted trunk button. The Attendant should now enter the
trunk and then push therelease bar  The trunk
should clear in approximately six seconds.
(35) The trunk alott lamp of the
desired trunk should light. Dial
the trunk access code from the TVP. The dlott
lamp will go “out” and the busy lamp will come “on.”
The city dia tone will be heard. Dial the city num-
ber and answer  Immediately dial zero; the digit
will be ineffective. Watt at |éast ten seconds after
dialing. Now dia “0" again and the Attendant’s trunk
lamp should flash a bright 120 ipm  The Attendant
now is able to talk to the city and the TVP The At-
tendant can depress the talk city key and converse
with the city and the TVP will be cut off. The Attend-
ant can depress the talk extension key and converse
with the TVP and the city will be cut off. The At-
tendant now releases, and the TV P remains con-
nected to the city
@ If e&uip ed, insert transfer
junctor No 1 PCB Depress
reset button to extinguish all dlarms.
(f) rom the TVP, continue to talk
. with the city and dial digit 2"
Nothing should happen to Interrupt the conversation
() Did digit “1" from the TVP.
. The city party is cut off and the
TVP receives the EPABX did tone. Depress the
TVP hook switch for a period not to exceed ten sec-
onds, and release  The city party should now be

heard again Co
() Did digit“1" fromthe TVP. A
dia tone will be heard Dial
another “1,” and a busy tone will be heard. Did
another “1,” and the TVP should now be able to con-

verse with the city again.

. _ (i) Did digit“1” fromthe TVP. A
dial tonewill beheard. Connect a second TVP to the
MDF dation line. Dia the numbers of the second
TVP. Wheniit rings, dial “1.” The second TVP
should drop out and conversation with the city should

again be possible. ) o
() Did “1" from origind TVP,
then dial number Of second
TVP. Answer the second TVP. The city party
should not be able to hear. Only the TVP's shiould be
able to hear one another. Did “2' from origina
TVP. The city and both TVP's should be able to con-
verse. Check and adjust the transfer junctor VT to
+1VDC. Place the original TVP “on’hook.” The sec-
ond TVP may now converse with the CI\?/. i
k) With the second TVP, dial “1.”
o Then dia the number of the
original TVP. Answer the original TVP. Did “2"
from second TVP. This brings the C||§/ part% back
tn, Now dia “1" from the second TVP and the
original TVP should be cut off. Release the trunk.
() Remove transfer junctor No. 1
) R Steps (0 hand [ rr:s(le;rt transfér junctor No.
epeat Steps rou .
ep(m) Repgat Szeps (f) through (k) for
al transfer junctors accessible
by trunk under test
(n)  Connect a TVP to the MDF line
appearance that is restricted
from accessing thetrunk Didl trunk access code.
A busy tons should be received.

If the system is equipped with toll restrictors and if
the trunk under test accesses the toll restrictor,
perform the “Toll Restrictor Test” (paragraph 4.0
of this Sectton).

(0) Establish acal asdescribed in
Step (d) Do NOT did “0"
() Depress atendant override
button on console. The associa-
ted lamp will turn “on.” Key punch the TVP number.
Both the TVP and-city will hear a burst of dial tone.
A three-way conversation should be possble. De-
ress the release bar. The attendant override lamp
huttlt()n will turn“off” Place TVP and city phone “on
00K”

1.2 Outgoing - Without Console Appear-
ance

(8 Connect a TVP to MDF dtation

. line appearance that is unre-
stricted  Connect a city line to the MDF tip and ring
terminals of the trunk Under test

The trunk allott lamp (yellow) of

) the desired trunk will Tight.
Didl the trunk access digit. The trunk alott [amp
should go “out,” and the busy lamp %greer%) should
turn“on.” Dial the city number. Check for ring
back tone, answer, and begin transmission.
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(c) Dia “0" from TVP. The At-
tendant's buzzer should not
sound.

(d) Place TVP and city phones
“on hook.” The trunk should

clear in approximately six seconds.

(6 Repeat Steps (e) through (p) of
paragraph '1.1.

13 Incoming (316075 Only)

All incoming city trunks have console
appearance.

(@ Place city phone “off hook” and
dial number assigned to the
EPABX trunk to be seized. The associated trunk
lamp button should flash 120 ipm, and the buzzer in
the console will be heard.
(b) Depress attendant trunk button.
. The lamp indication will be
bright steady. The Attendant can now converse with
city. Depress Attendant release bar. The trunk

lamp will be dim stead¥. ) ]
(c)  After gpproximately six seconds,
) the trunk should indicate recall.
The lamp will flash bright a 120 ipm, and the buzzer
will sound.

(d)  Attendant answers and key
unches the TVP number. The
VP rings.
(e)  Attendant depresses release ex-
tension key and TVP drops out.
(f)  Key punch TVP number again.
When TVP answers, talk cit
lamp goes “out” and talk extension lamp lights. The
City should not hear the TVP or attendant.
(9 The Attendant then releases and
city and TVP can converse.
(h) Place TVP*“on hook.” The At-
tendant is recalled in approxi-
mately six secondsasin Step (c).
(i)  Attendant answers and key
punches the TVP station hum-
ber. Attendant releases by depressing the release
bar. Lamp indicationisadim 60 ipm.
If transfer junctor equipped, the
i . TVP dation answers and im-
mediately dials“1.” A dia tonewill bereceived
Place TVP “on hook.” Trunk should clear in approx-

imately 16 sec?E)ds . Steps (8 and (0) b
epeat Steps (a) an ove.
o Place citye%hone “on hook.” The
TVP stops ringing, and trunk “should clear in approx-
imately six seconds.
() Repeat Step (a) above. Place
. city phone “on"hook.” The trunk
button will go “out” and buzzer turns “off.”
(m) Depress trunk button of trunk
] under test and then the hold bar
Place city phone “off hook,” and dia the city number
associated with the EPABX trunk under test. The
city busy tone should be returned.

NOTE: If number dialed is city master rotary num-
ber, the bay tone may not be returned.

n If camp-on-busy is equipped,
(.) _place VP“O?{ hooelg' Prrl):ggrt
camp-on-busy circuit No. 1.
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(0) Answer trunk recall and key
_ punch to busy TVP. The busy
lamp on console will light and busy tone is returned.
(p) Depress COB "hutton on console.
Depress release bar. The trunk
lamp indication is dim 120 iem.
(9 Place TVP “on hook.” In seven
seconds or less the TVP will
ring and trunk indication change to dim 60 ipm.
Answer TVP and then place phone “on hook.”
() Remove COB circuit No. 1 and
insert COB circuit No. 2. De-
press reset button to extinguish all alarms.

(9 a%%r\)l%at Steps o) through (r)

(t)  Place city phone "on book.”
Turn key on console to UNA

ogition, if equipped.
P ™ (ﬁfed Initiate a call from the city
phone. Therelay in UNA will

|giulse. ]
(v) ace TVP “off hook” and didl
. the assigned UNA digit. The
trunk Igj) will change from a bright 130 ipm to
dim '%I y. Transmission to the city should be
possible.
w)  If the system is equi for
. ) - MA ra%er thaneﬂN,%ﬁsert
the ANA printed circuit board.

NOTE: Connect TVP to EPABX dation(s) assigned
as ANA as required.

(x)  Initiate acity call to the EPABX.
The extension assigned to this
trunk will ring. Answer and establish transmission.
Place both phones “on hook.”

14 Incoming (316061 Only)

a) Repeat Step (a), paragraph 1.3.

Ebg Dgerr))reas Aeﬁe& an? tﬁ?nlipbutton.
The trunk lamp will be bright

steady, and the Attendant can converse with city.

(c)  Key punch the TVP number.
The TVP will rln%

(d  Repeat Steps (€) through (g),
Biaragr?glh 13"

(e) ; acke P and city phone "on
00K.”

f)  Repeat Steps () and (b) above,

8) Key uncﬁpthga)fVP n(ur)nber.

The TVP will ring.

(h) Repeat Steps (e) t rough (9), (1),
and (Kk), par@Rr/a[Bh 1

[)  Answer the . Place both
city phone and TVP “on hook.”

() Repeat Steps (n) through (x),
paragraph 1.3.

2.0 TIE LINES TEST (316051 and 316060)

=

21 Connect tip and ring from distant
. uipment (DE) to fie line tip and rin
terminals of MDF. Connect a TVP to equipped MD
line appearance.

211 From distant e%ui ment, did access
code to seize EPABX tie line.



(a) The tie line busy lamp (green)
will come “on."” The phone con-
nected to the DE receives a dial tone from the
EPABX.
(b) Dial the TVP number. Check
for ringing and ring back tones.
Answer TVP and establish transmission.
(c) Connect VOM to VT test point.
Adjust VT potentiometer for
+1VDC.
(d) Depress Attendant override
button on console. Key punch
the TVP number. The TVP and DE phones should
receive a burst of dial tone, and three-way conver-
sation should be established. Depress release bar
on console. Attendant 1s released.
(e) Place both TVP and DE phones
“on hook.” The tie line becomes
idle.

21.2 Check to make sure that the tie line
(that is inserted and under test) 18

allotted. Allott lamp (yellow) will come "on.”

(a) Dal the access code for the tie

line under test. Note that the
tie line busy lamp turns "'on,” and dial tone 1s re-
ceived on DE.

{(b) Dial DE phone number. Note
ring back tone. Answer and
establish transmission.

(c) Place DE phone and TVP "on
hook " The tie line becomes
wdle.

3.0 DIRECT INWARD DIAL AND TIE TRUNK
TEST PROCEDURE

3.1 Determine which trunk PCB number

the EPABX 1s equipped with Refer to
the following information for the correct test pro-
cedure:

Perform_Steps

316089 a) through (n) of paragraph 3
Eag throu%h Eo} Daragrap

Trunk

11 and
of paragraph 3.1.
1

(@)

316056

—ro Wk

3
a) through (e) of paragraph 3
gh)rough fcg (()f) parggra[g)h g 15 ¢
through (o) of paragraph 3 1 3

)

(a) through (n) of paragraph 3 1
(a) through (o) of paragraph 3 1
31
n)a

1

3
a) through (e) of paragraph 312, (a
&(ln)d (b) o? pa(tr)agragh 391 , (n) and 8
of paragraph 313

(a) through (n) of paragraph 311, (a)
through (d) of para%raph 14, (n) and
(0) of paragraph 3.1 3

(a) through (n) of paragraph 3 1.1,
through (d) of para%raph 14, (n)
(o) of paragraph 3.1.3.

316054 and

316090
316091

a)

316092 (:
and

316093 a) through (e) of paragraph 3.1.2, (a
zgln)d (b) 0? pa(lr%\gragh 3.91.6,p(n) and Eog

of paragraph 3 1.3
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316094 (a) through (n) of paragraph 3.1.

311
(@ through (o) of paragraph 3.1.3.
312

316095 ﬁ?) through (e) of paragraph 3.
through ?c; of paragraph 3.1.5

of paragraph 3.1.3

3

)

through (o

316096 sand, Egg

311 Outgoing - With Console Appearance
(Attendant Access)

(@)  Connect a city line to the MDF
tip and ring terminals of the
trunk under test. Connect a TVP to an equipped
MDF line tip and ring that IS not restricted from the
access code of trunk under test )
Dial “0” with the station TVP
_ and have Attendant extend the
call to the desired trunk After Attendant releases,
dial the city number Answer the city phone and ad-
just the “VT” potentiometer for +1VDC
(c) Dial “0” with the station TVP
_ and have Attendant extend the
call to the desired trunk The Attendant now dials
the city number Answer the city phone The Attend-
ant now depresses the hold bar on the console. Con-
versation with the city should be possible Place
both phones ‘on hook.” The Attendant should receive
a wink lamp indication on the associated trunk
button  The Attendant should now enter the trunk
and then depress the release bar The trunk should
clear in approx(ldr?ate_ll)%sm seconds

a) through (e) of paragraph
&(ln)d (b) o? pér%lgragh 3.91.6,p(n
of paragraph 3.1.3.

e trunk allott lamp of the de-
_sired trunk should light Dial
the trunk access digit from the TVP The allott
lamp will go “out” and the busy light will light ~City
dial tone will be heard Dial the city number and
answer Immedlately( dial “0” The digit will be
ineffective  Walt at least ten seconds after dlaImP
Now dial “0” and the Attendant’s trunk lamp should
flash bright 120 ipm _The Attendant now enters and
is able to talk to the TVP and the city Depressing
the Attendant’s talk city key will cut off the TVP
Depressm% the Attendant’s talk extension key cuts
the city off and the Attendant converses with the
TVP The Attendant releases.
(e)  If equipped, insert transfer
junctor No 1 printed circuit
Depress reset button to extinguish all

() The TVP now talking to the city
_ party dials a *2” Nothing
should happen to interrupt the conversation
(g) From the TVP dial “1” The
) ~ city party is cut off and the
TVP receives a dial tone from the EPABX Depress
the TVP hook switch for a period not to exceed ten
seconds and release  The city party should now be
heard again

boards
alarms

(hy  Dial “1” from the TVP A dial
tone should be received Dial
another “1” and a busy tone will be heard Dial
another “1” and transmission with the city should be
possible
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(1)  Did "I" from the TVP. A dia
tone should be received. Con-
nect a second TVP as in Step (&) above. Dial second
TVP number. When second TVPrings, dial “1.
Thee second TVP drops out and the city should be

heard again. ) )

() Did “1.” Did the second TVP

number. Answer the second

TVP. The city party should not be able to hear,
Only the TVP’s should be able to hear one another.
Didl “2." The city and both TVP's should be able to
converse. Check and adapt the transfer junctor VT
potentiometer for +1VDC.

Place the origina TVP “on hook.” The second TVP
should now be able to talk to the city.

(k)  Dial “1" from the second TVP,
o and then the number of the
origina TVP. Answer the original TVP. Dia “2"
from the second TVP and the city is zégam connected.
Now dia “1” from the second TVP and the original
TVP should be cut off. Release the trunk.
()  Remove transfer TJun_ctor No. 1
and insert transfer junctor
No. 2. Repeat Steps () through (j) above.

Repeat Steps (e) through (h) for all transfer junctors
accessible by trunk under test.

(m) Connect a TVP to an MDF line
) appearance that is restricted
from accessm? the trunk. Dial the trunk access
code. A busy tone should be received. )
(n) If the system is equPed with
toll restriction, and if the
trunk under test accesses the toll restrictor, per-
form the “Toll Restrictor Test,” (paragraph 4 0).

312 Outgoing - Without Console Appear -
ance (Attendant Access)

(@) Connect a TVP to an MDF line
o apﬁearance that is unrestricted.
Connect a city line to the MDF tip and ring terminal
of the trunk under test.
(b)  The trunk allott lamp (yellow)

) of the desired trunk will light.
Dial the trunk access digit from the TVP. The allott
lamp should go “out” and the busy lamp (green)
should turn “on.” Dial the city number Check for
ring back tone. Answer, and establish transmission.

(c) Dial “0” from TVP. The Attend-

ant’s buzzer should not sound.
(d)  Place city phone and TVP “on
) _ . hook.” The trunk should clear
in approximately six seconds
{e) Repeat Steps (ei through (1) of
. ) ) paragraph 3.1.1 if transfer
junctor is equipped.

313 Incoming - With Console Appearance
Attendant Access), Without Second
ial Tone
(@) Connect a TVP to the MDF line
) . appearance corresponding to the
city number assigned to:
Access the trunk, and
King that line.

6-4

(b)  Prom the city phone, dia the
number assigned. The trunk
busy and register access lamps (green) will turn
‘on.” The register access lamp will go “out” upon
completion of diding. The console trunk lamp
button will flash dim 60 ipm. )
()  Check for ringing and ring back
tones. Place city phone “on
hook.” Trunk should go idle.
d ace TVP “off hook.” Repeat
Steps (8) and (b? above.
(e) A busy tonewill be sent to the
city phone. Place city phone
and TVP ‘on hook.” Trunk will go idle.
Remove dl registers from

alstem.
(0) epeat Step (a) above. The
trunk busy lamp will turn “on.”
The register access will remain off. The EPABX
busy tone will be returned to the city phone.
Reinsert al registers. Depress
~ reset button to extinguish
alarms. Place city phone ‘on hook.”
(i) Ref)eat Steps (a) and (b) above.
Allow TVP to ring_for 30 sec-
onds. At the end of 30 seconds (zaoprommately), the
TVP will stop rmgmg. The Attendant console trunk
button will flash 120 Em.
(i) nswer the TVP. The trunk
lamp will turn “on.” Key punch
the TVP number and release. The trunk button will
flash dim 60 ipm )
(K) Answer the TVP. Establish
transmission between TVP and
city phone Place both phones “on hook.”

(1) If equipped, dial a number
assigned to Intercept from the
city phone.

(m)  Check for ring back tone.

) Operator Intercept - The trunk
button will flash 120 ipm g Attendant answers and
both parties converse. The call may then be com-
pleted to a station in the normal manner.

) ) 'Recorder_Intercept - Recorder
is started information 15 transmitted to calling
party

(n)  Repeat Steps (a) and (b).
Answer TVP and establish
transmission. _
(0) Depressing Attendant override
) button on console will turn lamp
“on” bright steady Key punch the TVP number. The
TVP and city party should hear a burst of dial tone.
Establish a three-way conversation with Attendant.
Depress release bar on console. The Attendant over-
ride |hamE”WI|| go “‘out.” Place TVP and city phone
on hoo

314 Incoming - With Second Dial Tone and
With Console Appearance (Attendant
Access)

(@  Repeat Step (a) of paragraph
313

(b)  From the city phone, dial the
number assigned to access the



trunk. The trunk busy and register access lamps
(green) will turn“on.” A dial tone will be returned
to the city phone, Dial the TVP number. The regis-
ter access lamp will turn “off’ upon completion o
dialing, and the trunk button lamp will flash dim 60
ipm during ringing.
%c) Repeat Steps (¢) and (d) of para
graph 3.1.3 and &eps (8 and (b)

of paragraph 3.1.4.
(d  Repeat Steps (g) through (h) of
paragraph 3.1.3. f X
e) Repeat Step (a) of paragr
© 3.%)3 and e(p)(d) o@ p?agF?aph
314
315 Incoming - Without Console Appear-

ance (Aftendant Access), Without
Second Dial Tone

@ 5“5%9“ Step (a) of paragraph

(b)  From the city phone, dial the
number assigned to th nk.
The trunk busy and register access lamp n)
will turn “on.”” The re%ist_er_access lamp turn
“off” upon completion of dialing.
() Repeat Step {c\)3 through (m) of
paragraph 3.1.

316 Incoming - With Second Did Tone and
Without Console Appearance
(Attendant Access)

d Repeat Step (a) of raph
@ 313 and _e(p)(b) (ﬁar ?ag?aph
31 4. The trunk button lamp will not flash, asit is
not  equipped.
(b)  Repeat Steps (?, (d), and (€) of
paragraph 3.1.

4,0 TOLL RESTRICTOR TEST

41 Toll restriction samples the digits
dialed to the city, and disconnects
those Calls from stations that are restricted from
thesedigits If a station dials a restricted number,
asystem busy tone will be returned to that station

4.2 The toll restrictor contains the fol-
lowing circuits:

1—316067511;112 Monitor Board One
1-316067(12)122  Monitor Board Two with class of
service, programable for ten
restricted codes. _
Monitor Board Two equipped to
add an additiona ten program-
able codes. )

Access Board, provides access
for three trunks. )

Monitor Board Two without
class of service.

1-316067(16)

1-316067(31)
1-316067(15)

4.3 For systems equi with one cir-
cuit, the follm/wnng%dB’s would be
equipped:

1-316067511;122
1-316067(12)122
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1-316067(16)122  (if more than ten codes were to
be restricted)

1-316067(31)122  For each group of three trunks
to be accessed.

For additional circuits, the PCB’swould remain the
same except 316067(12) would be 316067(15).

A maximum of five circuits may be equipped in each
system.

4.4 From the Equipment Specifications,
determine the toll restrictor PCB
locations.

4.5 Insert clip into busy out terminals on
al 316067(11) toll restrictor PCB's.
See Fig. 6-1.

CAUTION: Equipment may be damaged due to inad-
vertent shorts.

n,

FRONT
316067 (11) 122

€-1-8
BUSY OUT CLIP
C ] avamm ame

BOTTOM

Fig. 6-1. Partial View of Toll Restrictor PCB.

4.6 Connect a TVP to an MDF line appear-
_ ance that is not restricted from ac-
cessing the trunk(s) under test but is toll restricted.

4.7 Did trunk access code from TVP. A
system busy tone should be returned.

4.8 Remove busy clip from one toll re-
grictor circuit.

(@ Did access code and seize
trunk. The toll restrictor ac-
cess lamp (green) on 316067(31) associated with the
trunk under test will turn “on” The monitor lam
(green) on 316067(12) or 316067(15) of circuit under
test will turn“on.

Refer to Equipment Specifications for restricted
code(s). Dial the first restricted code. The trunk
should release from the city and the EPABX system
busy tone should be returned.
(b) Repeat Step (a) for each re-
dricted code

(c) Repeat Steps (a) and (b) for each
trunk.

4.9 Reconnect clips to busy out terminals
~of circuit tested In paragraph 4.8.
Remove clip from busy out terminals of next cir-
cuit to be tested Repeat Steps (a), (b), and (c) of
paragraph 4.8.

6-5
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4.10 Repeat Step 4.9 for &l equipped toll
restrictor circuits.

50 CAMP-ON-BUSY TEST PROCEDURE
(316031)

5.1 Insert three camp-on-busy PCB’s in
o system. Depress the reset button to
extinguish all alarm lamps.

(@ Usingtwo city lines, establish
an incoming call on two EPABX
city trunks. )

(b)  Connect a TVP to line 200.
Place TVP ‘off hook,” setting up
abusy line. _ _

(c)  Answer one of the incomin
trunk calls and key punch [ine

200 The bus{) lamp will come “on” and a busy tone
will be heard by the Attendant and cng hone.

(d) Depress the COB hbutton. The

) ~ trunk lamp will change from
bright steady to dim 120 ipm. Depress Attendant
release bar

(&) Answer the other Incoming
trunk call. Key punch line 200
tTheet(njus/ lamp will light and a busy tone will be re-
urned.

(f)  Depressthe COB button. The
trunk lamp then indicates dim
120 ipm and COB lamp will light dim steady. This
indicates that both camp-on-busy circuits are busy.
(9 Placethe TVP“on hook.” Line
200 will ring in seven seconds
or less. The COB lamp will be extinguished, and the
associated trunk will indicate dim 60 1 |pm.
Answer TVP on line 200. The
trunk lamp will turn“on” dim
steady.

Place TVP *on hook.” In seven seconds or |ess, the
remaining trunk lamp will change from dim 120 ipm
to dim |ﬁm, and TVP on 200 will ring. Answer
and go ‘on hook.” In six seconds both trunks will
beindicating recall.

() Movethe TVP to line 211 and
repeat Steps (a) through (h)
above.

This procedure should be continued until al of the
following numbers have been camped on: 200,211,
212,233,244,255,266,277,288,299.

If the system is over 100 lines, perform further
tests to insure that camp-on is capable of accessing
lines beginning with the other hundred digits used.
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Section VII

CUT-OVER PROCEDURES

1.0 General

This Section provides certain cut-over
procedures. Although €ach culover is different,
these procedures should be followed as a guide.

2.0 PRE-CUTOVER-INITIAL IN-

SRALLATION
2.1 Customer Training
211 A4 station users and Attendants
should be properly trained before
using the EPABYX system.
21.2 The service assistant should provide

the trawning. |f aservice assistant is
not available, schedule training at atime convenient
to the equipment user.

213 Refer to the Customer Training
Mamcal.
2.2 Procedure

221 Refer 1o Table 4-2, Section V. Table
4-2 proviues the MDF verticad number
and the termirai numbers of each EPABX circuit
with an oulput o station and sateliite equipment.

2.2.2 Refer to Table 4-3, Section IV.

{@) Enter all information required

on Tabie 4-3.

2.2.3 Using Table 4-3 as 2 guide, cable and
connect station and satellite equip-
ment

224 Coazect jumpers between EPABX cir-

cert oulputs {Table 4-2), MDF vertical
tetminalsg, and satellite equipment (Table 4-3).
Enter these connections on Table 4-2 under “Connect
o™ columanm.

2.3 Station Tests
231 Make a stativn-to-station call and
check thage

fa} Nuember assigned to station is
corTect

@) Seation is receiving 2 dial tone.

fzh Sanon 18 receiving a riag back
fame.

@ Trasmission is presible.

fe} Aedivle rieg and/or visual sig-

mal is present.
2.3.3 Ceack =ach station o ingere it cannot
dial v restricted access codes
wiitpet teceining & busy tooe.

233 Check each station to insure that it
can access those feature circuits not
restricted.

2.4 Trunks/Tie Lines Test
24.1 Utilizing the appropriate test proce-

o _ dure (Section V1), check each trunk/
tie line equipped.

2.5 Code Call - UNA - PA

251 Make sure satelliteeqaipment is
functioning properly. Refer to Section

V for test procedures.

2.6 Insure that Directory is correct and
distributed
2.7 Place TE-400 equipment into service.

3.0 PRE-CUTOVER (TELECOMMUNICA-
TION S YSTEM IN CURRENT OPERA-
TION}

3.1 Procedure

(a) Repeat Steps 2.1.1, 2.1.2, 2.1.3,
221, end 222, .
() Remove dl EPABX PCB's listed
) under "EPABX Equipment” in
Table 4-2, Section 1V, from female connectors.
Leave PCB'’S in mounting slots.
(¢) Repeat Steps 2.2.3 ana 2.2.4.
(d) Remove power from present
system in service.
(e} Remove cabling from previous
system to MDF.
(§) [Insert alt PCB’s into female
connectors on EPABX.
() Repeat tests in paragraphs 2.3.

2.4,and 2.5.
4.0 POST-CUTOVER
4.1 Procedure

411 Gbserve operatiou of TE-400 system
for a minimum of one day. Make gure
that Atiendznt understands console speration, 2zd
that station wgers are abic to ctilize equipment.

41.2 Refer %o Cusztomer Servic? Manuesl for
operational questions and/or com-

4.1.3 Refer to Maintenance portion of
enanzal {Sections IX throvgh XIV) for
troubleshooting procedsres, (if aecessary).

7-1



d N B

B &

Preliminary ... ..
Power Remova from In-Use Cabinets . ................. ... oot
Section V Teds Reference . ... .ot
Section VII Test Reference .. ..o oo

System  Observation

TM 11-5805-652-14
Section VIII

CONTENTS

[}

EREHEBEHS



TM 11-5805-652-14

Section VIII

SYSTEM EXPANSION

130097 TE-400

1.0 PRELIMINARY

11 Read Sections | through VII and re-
familiarize yourself with this installa-
tion. Particular attention should be paid to Section
Il (Cabinet Familiarization)

1.2 Refer to Tables 2-3, 2-5, and 2-6 of
~ Section 11 These tables were filled in
upon initial installation, and should be amended to
reflect this expansion.

13 Follow Section 111, 1 1 in general. Do

] not_disturb cabinet inn operation
Altljgn and levelmew cabinet(s) to level of m-use
cabinet.

1.4 Perform on the new cabinet only:
Section 1V, paragraphs T0 and 2 0

15 L_Jsin% paragraphs 2 2 and 2.3 of Sec-
tion

tion 1V as a Fuide, connect new cabi-
net. (Tag, for identity, cables to m-use cabinet)
Do not connect to m-use cabinet

1.6 Consult Equipment Specifications and

customer Refer to Section IV, para-
?raph 5.0, Tables 4-2 and 4-3 Fill in as required
or expansion.

1.7 For the new cabinet, do as required,
Section 1V, paragraphs 6 0, 7 0, 8.0,
9.0, 10.0, 11.0, 12.0, 130, 140,150, 16 0, and 17 0

NOTE: If lines/trunks, tie lines are to be distributed
from m-use cabinet(s) to expansion cabinet(s), re-
flect these changes on Tables 2-5 and 2-6 of Section

Il and Table 4-3 of Section IV.
1.8 Familiarize yourself thoroughly with
the old and new Equipment Specifica-
tions. ITT Dwg. 130117 will be referred to
extensively

19 At this time the expansion cabinet
should be wired for AC input, the

PROCEDURES-

CABINET(S)

multicabinet power cables should be wired, EPABX
circuit outputs/inputs (T-R-satellite) to the MDF
wired

1.10 Remove all PCB’s from new cabinet
Leave in position
2.0 REMOVE POWER FROM IN-USE CABINET

2.1 Connect cables as in Section 1V, para-
%rgphs 22,23,30 (if required), and

2.2 Refer to and perform all Installation
Notes listed on Equipment Specifica-
tions

CAUTION; Exercise extreme care to insure correct
connections on punching BIocK and strapgmg field
Refer to Section 11, paragraphs 3 9, 3.10, and 4.0,
for familiarization

2.3 After wiring is complete, repeat all
steps of paragraph 17 0, Section IV, on
all’ cabinets

3.0 REPEAT ALL TEST AND ADJUSTMENTS OF
SECTION V COMPLETELY. USE SECTION VI
AS REQUIRED.

4.0 REPEAT ALL TESTS AND PROCEDURES OUTLINED
IN PARAGRAPHS 1.0, 2.0, AND 4.0 OF
SECTION VII.

NOTE; It may be assumed that the satellite equip-

ment (instruments; etc) are in place and connected
to the MDF to facilitate cutover and minimize down

time

50 IT IS RECOMMENDEDTHE INSTALLER REMAIN
IN CLOSE PROXIMITY WITH THE SYSTEM FOR
72 HOURS AFTER IT IS REPLACED IN SERVICE.

8-1
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Section I X

DESCRIPTION OF CABINET

ASSEMBLIES 320136

1.0 GENERAL

11 The second generation cabinets were
listed as 320136 assemblies. These
assemblies are readily identifiable from the third
generation 130097 assemblies by the swing-out door
on the 320136.

1.2 Numerous cabling variations exist on
_ the 320136 cabinets. It is imperative
that the Equipment Specifications be studied carefully
due to the numerous cabling variations

2.0 CABINET ASSEMBLIES 320136

2.1 Front views of two typical cabinets
are shown in Figs. 9-1 and 9-2

2.2 ITT Dwg 329972 details all strapping
?tterns for TE-400 320136 assem-
ies.

221 EPABX circuit outputs/inputs are
~ located on the punchl_n? leld. Job
strappln% is done on the strapping field. See ITT
Dwg. 329972
2.3 Refer to Equipment Specifications for
further familiarization with 320136
assemblies.

NOTE: Refer to Section XI for interchangeability of
PCB’s between different cabinet assemblies.
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Fig. 9-1. Typical TE-400 320136 Cabinet Assembly
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Section X

PRINTED

CIRCUIT

BOARD

FUNCTIONAL DESCRIPTION

1.0 GENERAL
1.1 The following number scheme is used
on ITT drawings for identification
pUrposes
a)  31xxxx( )68 - Schematic
b) 3lxxxx( )77 - Narrative
c) 31xxxx( )122 - Assembly
1.2 An assembly may consist of one or

more than one PCB.

Example; 316075%1?122 Ground Start City Trunk
Assembly

Board 1-316075511;122
Board 2-316075(15)122

1.3 In addition to the above, the PCB’s

that an assembly is comprised of may
be numbered in such a manner that no direct
relationship is recognizable.

Example: 316061(4}122 LOOE) Start City Trunk
Board 1-85860-
Board 2-85861-4

14 Any PCB of any assembly is composed

of two parts - the drill board and the
component parts.

‘Exarsple: 85862 - Drill board for PCB
‘ 85860-1 which is part of assembly
| 316061(4)122
1.5 A higher () number is assigine_d to an
when the assembly is

assambly

changed Or modified. The PCB dash number (85861-4)
is advanced also, and the drill board issue number
may change.

1.6 The dril board number 1s etched m
the i,
Example: 885862 - Drill hoard
The aissue  NUMber will be stamped after the drill
toard number.
Examiple: 85862-2

tme 85862-2 is the second drill board issued and

eplaces 15sue number 1

1.7 The PCB assembly issue number of
any :assembly of more than one PCF
an change {advanc€) Separately or at the same time
Fbe szame also applies 1o drill boards

1.8 Each PCB is stamped with an Issue
Number.
Examnﬂe: PG 858 60-1
15S. 1R5

19 A serial number is also stamped on
the PCB to allow activity tracing of
the PCB

1.10 The Issue Number bears very little

_ relation to the actual number of differ-
ent assemblies  An Issue Number can change for
;easo.ns that have no bearing on circuit operation or
unction

2.0 INDEX OF ASSEMBLIES

Junctor 316024
Register 316025
Console 316028
Originate Control and Lamp Generator 316029
Camp-On-Busy 316031
Trunk Allotter o 316034
Attendant’s Control Circuits 316035
Unassigned Night Answer 316036
Tones up?ly 316037
System Allotter 316039
Line Circuit . 316040
Tertiary Quaternary Matrix 316041
Assigned Night Answer 316042
Class of Service 316043
Group Hunt 316045
Traffic Recording Adapter 316046
Public Address 316047
Code Call 316048
Five Part¥ (Meet Me) Conference 316049
E-M Tie Trunk 316051
Executive Override 316052
Power Suprplles 316053
Loop Tie Trunk 316054
Loop DID Trunk 316956
Message Waiting 316057
Loop Tie Line 316060
Loop Start City Trunk 616061
Attendant Override 316062
Intercept ) 316063
Primary-Secondary Matrix 316065
Toll Restrictor 316067
System Main Alarm Jls068
Main Alarm Volta?e Check 36069
Voltage Check Reference suppt Y 3ls070
Attendant’s Trunk and Alloger 36073
Attendant’s Trunk No. 2 Jleo74
Ground Start City Trunk 316075
Transfer Junctor ) 31(‘%15
Conference Trunk Accessing 316077
Line Lockout 316078
Auxiliary Junctor . 316079
Message Register Line Aﬁphque. 316080
Message Register Trunk Applique 316081
Attendant's Multiple Position 316082
Single Digit Line Access 316086
Loop DID Trunk 316088
DID Loop Tie Trunk 316000
DID Loop Tie Trunk 326081
DID Loop Toe Trunk 316032

10-1
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DID Loop Tie Trunk 316093
E-M Trunk 318094
E-M Tie Trunk 316095
L-M Tie Trunk 316096
Attendant’s Trunk No. 2 316099
24VDC SuppIP( 316141
Console Applique 316184
Power Suppl?/ 316300
+5VDC Supply and Alarms 316301
Register 316302

3.0 ASSEMBLIES GENERAL DESCRIPTION

3.1 Junctor 316024( )122, ( )68 Dwg.,
Fig. 1

311 One PCB is required per circuit. A
) maximum of twelve may be equipped
per 100 line cabinet

312 The junctor Provide_s supervision and
_connection of all originating calls. On
local calls it provides termination and voice paths.
The junctor 1s released after all successful origina-
tion and terminations to feature circuits, and may be
reseized immediately. On a failure to terminate, it
is held to the originating line to provide busy tone.

313 One junctor (nominally No. 12) is re-
 served for the executive line on
systems equipped with executive override.

314 Five outputs (DIW, DIX, DIY, D12,
OVJ) are provided for the override
circuits.

3.15 The seize lamp (green) will turn “on”

) when a junctor has been seized and is
in the process of originating or terminating a call.
The lamp will go “out” after the call is terminated or
atondoned.

3.2 Registers Assemblies (316025 and
316302)
321 Two PCB’s are required per register

) circuit. A list of register assemblies
(and their associated PCB’s) employed by the TE-400
are listed below;

ta) 316025(1)122 Assy ,( )68 Dwg., Fig. 1,5
316025(11) - Board 1
3516025(12) - Board 2

®) 316025(2)122 Asyy , ()68 Dwg,, Fig. 1, 3,5
316025(13) - Board 1
316025(12) - Board 2

(c} 318025(3)122 Assy,( )68 Dwg., Fig. 1, 3, 5
316025(14) - Board 1
316025{12) - BoaFd 2

{@) 31630201122 Assy,( )68 Dwg., Fig. 1
130198-3 - Board !
1301091 - Board 2

e} 218302(2)122 Assy , ()68 Dwg., Fig. 1, 2

130108-1 - Board 1
130109-1 - Board 2

10-2

3.2.2 Digital Store
Maximu:
Local Feature Lines
316025(1 3 digit 1 digit 100
316025(2 2 digit 1 digit 200
316025(3 3or 4digit 1and/or 2 400
316302(1 3or4dgit 1land/or2  *1000
316302(2)** 3or 4digit 1and/for2  **400

TE-400! has a maximum of 400 lines.
* * 316302(2) has a 2-digit in-dial completion for
DID trunks.

323 Provision 18 made for insertion of
three register circuits (six PCB's)
per cabinet.

3.23.1  Access - Access to registers is pro-
~vided via the local junctor circuit for
local originating calls, and directly from the dial
trunk or tie line on incoming calls. Access is pos-
sible to a maximum of five registers from any one
junctor, tie line, trunk, or transfer junctor.

3232 Dial Tone - Dial tone is extended
~_from the tone supply to the junctor,
trunk, or tie line via the register upon seizure. The
local junctors are arranged to always extend the
dial tone to the originating subscriber. The DID tie
trunks are arranged to extend or withhold the dial
tone on an optional basis (Section Il, Table 2-3).
g_hcla DID trunks are arranged to always withhold the

ial tone.

3.24 Typical Numberng Pian, 316302(1)122
Cabinet Hundreds Feature Digits
1 2xx
2 3xx
3 4xx
All --- 0 - Operator
All --- 6 - Public Addres:
All ==~ 7 - Tie Line
All --- 81 - Features
All --- 9 - City Trunk
3.25 A seize lamp (green) will turn “on"

when the register is accessed.

3.26 Failure of the register will cause a
minor alarm to appear on the Attend-
ant's console. The alarm lamp {red) on the register
board 2 will atso turn “on.” !

3.3 Consoles{316028)
331 Two ITT Attendant Consoles are avail
able.

{a) Attendant Console 316028( )122
Asgy., ( ) 68 Dwg., Figs. 1 and
(b) Atterdant Consote 316028(2)122
Assy., ( ) 68 Dwg., Figs. 1 and



332 The operation and functions of the con-
soles are identical with the following
exceptions:

(a)  316028(1) employs 24 trunk keys
and is equipped with 100-line
busy lamp field

(b)  316028(2) employs 42 trunk keys
and a busy lamp field is not
equipped

333 The console IS arranged to serve a

PABX having up to 42 trunk circuits

11 functions are performed by push-button opera-
1ons No circuit operation requires the use of more
han a single push button. Lamps and push buttons
or each circuit are combined, having the lamp

ounted inside a transluscent push-button knob

ttendant consoles of 24-trunk capacity are arranged

1th an 1ntegral busy lamp field consisting of 100

ine busy lamps However when more than 24 trunks
re equipped, additional trunk push buttons are added
n place of the busy lamp field and the busy lamp
reld may be relocated to an adjacent busy lamp field
console. This busy lamp console 1s optional

In addition to one combined push-button lamp for
ach trunk circuit, the Attendant's turret contains a
ingle “ release” bar to be used for releasing the
ttendant from any circuit, a singie "hold' bar used
or putting any circuit 1n a hold condition, a buzzer
ut-off button, a ten-key keyset for completing
rcoming trunk calls, attendant override, or placing
call into conference by key sending, an error

tton, and a turn key used for night answering
ervices.

addition 10 the above meentioned equipment, the
onsole 1s equipped with a Standard instrument dial
f the K-500 type. with lucite Ninger wheel, for com-
leting outgoing city trunk calls, ard calls within the
PABX utilizing the Attendant line The cunsole 1s
uipped with jacks at both ends for the optional use
f a headset or a handset.

he dimensions of the Attendant console are approx-

imately 24 wide, 12" deep and 5 high The top

forms a gertly sioping surface on which all buttons,
eys, dials, etc., are mounted.

e console 1s equipped with a flexible cavle terma-
ted at one end inside the Attendart consolc and at

other end with a connector. This cavle 1s
ranged to be conrectea by the type of cable nor-
ally used in key systems for the interconnection to
e EPABX cabinet.

3.4 Originate Control and Lamp Generator
Assemblies(316629)
34.1 316029(1)122 Assy., { ) 68 Dwg . Figs
1 and 2
3.4.1.1 One PCB 1s required per carcuit  Two

PCB's (regular and standby) are
wguipped 1n the farst cavinet of all systems

3412 The lamp genesator {Fig 1) provides
‘ lamp supervisory signals of 120 ipm,
§0 1pm, and * wink™ (0.9 second off, 0.1 secund on)

TM 11-5805-652-14
The maximum load is:

42 trunks (with console appearance)
4 attendant trunks
2 attendant control circuits

3.413  The Originate Control (Fig. 2) pro-
. vides an originate control pulse (OH)
to the lines for origination control.

342 Originate Control 316029(2) Assy.,
()68 Dwg, Fig. 2

One PCB s required per circuit. The
316029(2) IS identical to the 316029(1)
except that the lamp generator (Fig. 1) is not

equipped
3422  The 3160_29(2? will be equipped, two
per bay, in all bays except Bay 1,
unless the system requirement exceeds the capacity
of the 316029(1)

3423  Both the 316029(1) and (52) are equi{)ped
as a regular and a standby, and If the
regular should fall, transfer to the standby is auto-
matic If either the reqular or standby fall, a minor
alarm will occur A failure of both will generate a
major alarm

3421

35 Camp-ON-Busy 316031(2)122 Assy.,()
68 Dwg., Figs. 1 and 2
351 Three PCB’s are required per two
circuits

(a) 316031(11)122- Boards 1 and 3
(o) 316031(12)122 - Board 2

352 One set may be equipped per each
attendant control circuit.

353 The COB furnishes the Attendant with
_ the ability to %Iace an incoming
trunk call in ramp-on” to a busy extension The
extension will ring within 5 (+2) seconds, once the
extension 1S idle

354 Two circuits are provided per assem-
bly The COB lamp button will light
(at Attendant’s console) when both circuits are busy.

355 Refer to Section Il. Table 2-3. for
trunks capable of accessing this fea-
ture

356 Failure of either circuit will result an
a minor aarm

3.6 Trunk Allotter Assemblies (316034}

3.6.1 Trunk Allotter 316034(1)122 Assy.,
()68 Dwg., Fig 2

3611 One PCB is required per circuat
One circuit is required for each trumk

36.1.2
_group that is to be accessed awrectly
by the subscriber
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3.6.1.3 Capacity - Each trunk alotter has a
capacity of four alott groups with a
total of seven trunks in each group for a sum total
alotter capacity of 28 trunks. A trunk allotter is
required for each access code that represents mul-
tiple matrix appearances of individua circuits, i.e.,
trunks, tie lines, dictation trunks, etc

36.1.4  Operation - The trunk alotter
. assures the sequential selection and
seizure of trunks within a trunk group by progres-
sively advancing the trunk selection from one allott
group to the next group each time a trunk is seized.

36.15 Classof Service - The trunk allotter
recognizes the presence or absence of

a class of service indication from the line circuit as
having or not having the privilege of accessing the
trunk.

36.16  Allott Group Busy - In the event that
all trunks within'the selected allott
group are busy, the trunk allotter will allott a trunk
at random from dl alott groups

36.2 Trunk Allotter 316034(2)122 Assy.,
()68 Dwg., Fig 2

The 316034(2) is identicd to the
316034(1) except that:

(@ The 316034(2) has outputs for
) shop wiring to enable the class
of service PCB to require or not require a class of
service diode to be Installed for station restriction.

3621

3.7 Attendant's Control 316035(1)122
Assy., ()68 Dwg., Figs. 3,4,5,6,7,
and 8.
371 One circuit consists of four PCB'’s;

316035(11)122 - Board 1
b)  316035(12)122 - Board 2
c) 316035(13)122 - Board 3
316035(14)122 - Board 4

3.7.2 One circuit is required per attendant
console.

3.7.3 Failure of the attendant's control cir -
cuit will provide aminor alarm

374 Functions

{a) Enanles the attendant console
posi1tion 10 access any trunk,
local extenswn, 0~ atiendant’s trunk.
(o) Enables the attendant to transfer
an extensiwon from attendant’s
trunlk @ 2o oulgming trunk or conference.
wh Provides con'rol of the lamps on
the atterdant’s ceonsole to wnd:-
cate e condition of the trunks and attendant’'s
tramks.
{d) Provides for sounding the buz-
zer t gain the attendant’s atten-
tiom when veeded
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()  Enables the attendant to extend
cal from atrunk to an exten-

son
3.8 Unassigned Night Answer Assemblle{
(316036}
3.8.1 Unassigned Night Answer 316036(1)1223

Assy , ()68 Dwg , Figs. 1 and 2
3811 One PCB 1s required per circuit.
Each can provide UNA service for a
maximum of seven city trunks

3.8.2 Unassigned Night Answer 316036(2)122
Assy , () 68'Dwg , Figs 1 and 2.
3.8.2.1 One PCB 1s required per circuit.

Each can provide UNA service for a
maximum of 14 city trunks.

3.8.3 Unassigned Night Answer 316036(4)
and (§), 122 Assy., () 68 Dwg., Fig. 2

3831 The 316036(4) extends the 316036(1) by
seven trunks and shares common con-

trol equipment with the 316036{1).
3.8.3.2  The 316036(5) extends the 316036(2) by
14 trunks and shares common control
with the 316036(2).

384 Unassigned Night Answer 316036(6)122;
Assy., () 68 Dwg., Figs. 1, 2,and 3
3.8.4.1 One PCB is required per circuit.
Each circuit can furnish UNA service
for six city trunks.

3.85 Unassigned Night Answer 316036(7)122
Assy. ()68 Dwg., Fig. 1
3851 The 316036(7) 1s 1dent:cal to the
316036(6) except 1t services an addi~
tional six trunks and uses common control equipment

located on the 316036(7).

3.8.6 Operation

3.86.1 The UNA circuits provide output(s)
enabling audible/visual signaling
{from a satehlite device) of the presence of an in-
cominz (rUNK call when the turret is unattznder and

the consoie UNA key is operated in the UNA position.

The cal'! may be answered from any extension by
dialing the UNA access digit{s) and, if equipped, the
call can be transferred to anmother extension by dial-
g the digit 1. The system must be equipped with a
transfer junctor 316076 assembly to make it possible
to wansfer a call from an extension.

3.9 Tone Sumnply 31e037(1) 122 Assy., {}
€3 Dwg., Figs. 1and2

3.9.1 Ore PCB is required per circuit.



3.9.2 The Tone Supply circuit provides:

Ea% 600 Hz did tone (DT)
600 Hz 0 5 second on/O 6 second
off busy tone (BT _
(c) 600 Hz modulated at 12 |1ps
interrupted at a rate of 1.0 sec-
ond on/3 0 seconds off ring tone (RT) )
(d) RG1,2 3 and4tothering
generator for start/stop of ring
generator voltage

3.9.3 The amplitude and frequency of the
_dial tone are controlled by potentiom-
eters. See Fig. 5-1 of Section V

3.94 Dial tone (DT), ring tone (RT), and
busy tone (BT) circuits are fused by
0.5 amp, 8AG fuses located on the front of the PCB

3.9.5 One regular and one standby circut
are equipped ner system. Transfer
from reguiar to standby is automatic i1n case of fail-
ure of the regular. If either regular or standby fails,
a minor alarm will result. If both fail, a major
!ala:m will be generated. The alarm lamp (red) lo-
cated on the PCB will turn “on.’

3.10 System Allotter Assemblies(316039)

3.10.1 System Allotter 3160393 )122 AD
()68 Dwg., Figs. 1 and 2

31011 One PCB is rewired per circuit.

3102 stem Allotter 316039(2)122 Assy ,
()68 Dwg.. Fig- 2.
31021 OnePCB isrequired per circuit

3.10.2.2 The 316032{") 1s equipprd with a 12-
stage ring counter. It will normally
be equipped in Bay 2 of systems requiring a total
regular merval time (RIT) count of 32 or less.

NOTE: Thre 31603%(2) is available on the 130097
assembly 2' special engineering only.

3.10.3 System Allotter 316039(3)122 Assy.,
() &8 Dwg., Fig. 2

3.10.3.1 Cne PCB s recuired per caircunt.

3.10.3.2 The 316039(3) 15 equapped with a 20-
stage rang covnter. It will sormally
be equipped 1n Bays 2, 3, or 4 in systems reguiring
& total RIT court of 40, 60, &0, or less.
3.104 System Aliotter 316C33(1) Operation
31041 The aliotter supplies an RIT output fi
' each cycle of DT anput. The RIT
ises are used for system timaing. Each RIT s
.6 millisecond duration. A vepular enable {REN)
enables all curcuts reguiring an HIT input
T-SEN for standby alloiter)). The 31603%(1) pro-
20 RIT tume slots.

3.10.4.2 tn addtson, the assigned register time
siot wall be extended to 3.2 muihisec -
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onds when terminating to a feature This extended
time slot permits completion of four operations -
drop-junctor (DJ), trap, termination, and drop-back-
to-junctor (DBJ) in the event of afailure to terminate

3.10.4.3 One regular and one standby are
equipped in the first cabinet of all
systems Transfer from regular to standby, in the
case of failure, will be automatic A minor aarm
will be generated if either fails A major alarm will
be generated if both fall

31044 The darm lamp (re_d? located on the
front of the PCB will turn “on” in the
event of afailure

31045 Thetraplamp will turn ‘on” if the
~ trap circuit becomes permanently
marked Thisis afailure.

3105 System Allotters 316039(2) and
316039(3) Operation

31051 Both the 316039(2) and (3) are
equipped with regular and standby

31052 Failure of the 316039(2 or (3)
alotters will generate alarms/
transfers as the 316036(1). See paragraph 3.10.4.

311 Line Circuit 316040(1)122 and
316042(2)122 Assemblies, ()68 Dwg.,
Figs. 1, 2, and 33.

3111 One PCB IS required for five line car-
cuits

3.11.2 The 316040(1) mounts inn odd line posi-
tions  The 31604012) mounts in even
positions

3.113 The lane circuit provides a trasition
from the subscribers balanced loop to
the unbalanced (single path) EPABX switching system

3.114 The line circuit recognizes supervis-
ory signals (ringing. On-hook, Off-
hook), and provides a transmission path, k:Usy lamp
field (BLF) output. and lamp busy output

3.12 Tertiary QuaternaryTQ) Matrix
316041(6)122 Assy., (268 Dwg., Figs.
1,2, and 3.
31 Tertiary Quaternary (TQ) Matrax
3160412% ?22 A&ya?,( () 68 Dwg.,

Figs, 1,2and 3

3.12.1.1 The TQ Matrix has 41 quaternasy
horizontal {QH) outlets Each ouﬂef;
as connected to the VT (Voice termnate) cozcust.
Each QH ou''et 15 connected to the cathode 5 five
quaternary divdee Each QH divde anode 18 coamer-
ted to the cathode of five tertiary horazontal (TH)
dindes Twenty -five TH nlets are provided to the
system sirapping lield for system gracing o e 25
secondary torizontal (SH; outlets from the P-5 malrix
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6.12.1.2  Any terminated call will be connected
via the VT circuit, QH diode, TH
diode, SH diode, and PH diodes.

3.12.1.3 Grading connection is covered in the
ITT Dwg. 329972.

3122 Tertiary Quaternary (TQ) Matrix
316041(7) Assy., (%g Dwg., Fig. 2
3.12.21 One PCB is required per circuit One
circuit is equipped per cabinet.
3.12.2.2  Provision is made for the Insertion of

_one teritary/quaternary PC board.

The TQ matrix has 40 quaternary horizontal (QH)
outlets. Each QH outlet is connected to a VT (voice
terminate) circuit on a one to one basis. Each outlet
(QH) is connected to the cathode of five quaternary
diodes. Each anode of a QH diode is connected to the
cathode of five tertiary horizontal (TH) diodes.
Twenty-five TH inlets are provided to the system

rading terminal for grading connectings to ‘the 25

H outlets from the P-S matrix.

3.12.2.3 The TQ matrix IS controlled, in that,
upon termination attempt, the associa-
ted TH and QH horizontal/vertical cross-connects
are applied bias voltage. This decreases fan-out and
insures firing of the devices.

3.12.2.4  Any terminated call will be connected
vid the VT circuit, QH diode, TH
diode, SH diode, and PH diode.

31225 Failure of the 316041(7) will generate
a minor alarm
3.12.2.6 Grading connections are covered in
ITT Dwg 130117
3.13 Assigned Night Answer 31 6042(1)
Assy., ()68 Dwg., Figs. 1 and 2.
3131 One PCB is required per circuit
3132 One ANA PCB js equipped to alow

) . direct station ringiing from a trunkfor
an incoming call when the console: s unattended.

3133
3134

Each PCB can service six trunks.

The maximum number of ANA cir-
cutts that can be assigned s equal to
the number of junctors equipped. N

3.14 Class of Service 316043121122 and (3}
122 Assemblies, ¢ 168 Dwg.
3.14.1 - 3oth agsembiies re wire one PCB for
. . rach circutt. Each circuit can accom -
modate fifty lines.
3.14.2 Restriction of five (maximum) fea-
tures is accomplished by equipping or
not equipping a diade.
3.14.3 On TE-400 320136 assemblies the

class of service panel 18 located on
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the left frontRestriction is accomplished as des-
cribed in paragraph 3.14.2

3.15 Group Hunt 316054(1)122,( )68 Dwg.
Figs. 1 and 2.
3.15.1 One PCB is required for two circuits
3.15.2 Each circuit has one master line

(directory number) assignment and
four slave line assignments. Hunting Is sequential.
The fourth slave may be assigned to 25 lines. Hunt-
ing will then be sequential over the first three slave
lines and random hunting for the 25 lines assigned to
the fourth slave.

3153 Three PCB’s may be equipped in each’
bay (130097 assemblies only).
3154 On TE-400 320136 assemblies, the

number of eqilzjipped 316045(1) PCB’s
may be determined via the Equipment Specifications

3.16 Traffic Recorder Adapter Assemblies
(3160461
316.1 Traffic Recorder Adlzipter 316046(1%122
Assy., ()68 Dwg., Figs. 2A, B, C, D
and E.
3.16.1.1 One PCB isrequired for each circuit

. Each circuit can furnish traffic infor-
mation from three transfer junctors, ten lines, three,
registers, and two attendanit control circuits.

3.16.2 Traffic Recorder Adapter
316046(2)122, ()68 Dwg., Figs. C, D,
and F.
3.16.2.1 One PCB is required for each circuit

. Each circuit can provide traffic in-
formation from 12 junctors.

3.16.3 Traffic Recorder Adapter
3130&16(3)122 Assy., Figs. 1, A, C,
an

3.16.3.1 one PCB1s required for each circust.
Each crreuit can furnish traffic in-
formation from 12 trunks.

3.17 Public Address 316047(2)122 Assy.,
(168 Dwg., Fig. 1
3.17.1 One PCB is required for each cizcuit.
3.17.2

One circuit provides access for noa-

regtricted lines to an external public
adidress system.

3173 The output impedance is 300 or €600
chms. &n additional cutput (dey con-~
tact closure} is furnished for control of external
equipment,

318 Code Call 316048(1) and 316048122
Assy., 168 Dwg., Figs. 1and2.
3.18.1 Twe PCB's are reauvired for one cir~




3.18.2 Non-restricted lines may access the

) code call by dialing d feature digit(s).
y dwaling one of 125 possible three-digit codes,
udible signaling will bﬁ Brovided. The party sig-

aled may answer the call by dialing a feature

hgit(s)
3.19 Five Party "Meet Me" Conference
316049 ()122 Assy.,( )168 Dwg., Figs.
1and 2.
3.19.1 Two PCB’s are required per circuit.
3192 A maximum of five parties may dial
the access code(s) and meet for a
conference
3.19.3 The Attendant does not have access to
the conference.
3.20 E&M Tie Trunk 316051( )122
3201 Refer to Table 2-3, Section II.
3.20.2 See paragraph 17.0 of Section XII.
3.21 Executive Override Assemblies
{316052)
3211 Executive Override  316052(1)122

Assy . {68 Dwg., Figs. 1and 2

3.21.1.1 One PCB is required per circuil.

3.21.1.2 The executive override permits the
executive line 0 override busy exten<
swns by dualing a feature digin(s) alter receipt of
busy tone. The override 15 announced by a short
burst of dizl tone. Three-wady conversation 1» then

possible.

3.21.1.3 Use of the 336052 requires une junclor
(morminally No 12) to be gedicated to
s executive override,

3.21.1.4 Tre 316052010 mnve overside:

fay 12 ponctors, 12 seumis ‘tie lines

oy 10 pure tors, 14 trupks, Wie DiGes
3.21.2 Executyy - Overrsde 316052120122
aasy . € 168 Dug,, Fig 2

32121 Esecutive override II6UH2L) eonploys
tive comeral ¢rrews? on tee S1E05210)
End v wied b evgand U wrEber of [UELOTS Wi
trealidtie lumes that waay be ouerreddon by §2-12 or

Vil VA

3.22 Pawer Supply Assembiies 1316053 and WOTE; Boe Bection K,

Ve
3.22.1 T EPABY power sopply vs Srendpd

=559 eali gupgpie, -3 ol sl -3 el waplly, and the
w38 wnlit o -3 i 2

s ey mndulen; e - U8 wal pugply

3.22.2
i Py Gy w vOn TeRpiis, e

B eymraon of el By 98 WBenti
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amount of current that each |S rated to supply, and
the output voltage and polarity.

3223 The AC line voltage is stepped down to

_ the prescribed full-wave bridge input
voltage and is full-wave rectified. This rectified
voltage is then filtered. After filtering, the voltage
isfed to aregulator circuit which maintains a con-
stant voltage at the output of the supply to within a
+5% tolerance from 0 to 100% rated load over the
prescribed temperature range.

3224 The supply is resistive against a short
8! B%mt y Mmeans of current limiting
iodes.

3225 The AC line voltage ie stepped down to
) 23-26 volts (rms) for the 18-volt po-
tgnltlals and 42-45 volts (rms) for the 36-volt poten-
tials.

Thie secondary voltage is full-wave rectified through
a bridge rectifier circuit, and the negative output of
the bridge 8 conrnected to the collectore of the power
transistors.

The -3 volt and +3 volt potentials are derived from
the -36 volt and +36 volt modules.

3.22.6 Table 10-1 lists the Power Supply
Assemblies, Oviputs, and Locations.
3.22.7 In multibay operation, only those sup-

phies sn Bay 1 have the contrel cir-
cuitry equipped. This comeol circuitry {see Section
X1, paragraph 7.0) 15 connected to the supplies in
sur eeding bays 1o provide regalation contrsl,

3228  in multibay operation fer TE-$00

asgemblies 320136 and 130009, & sirep
must be removed (rom the bay 1 supplies, Bee fiec-
tiom X1

3.23
3231 Two PCB's ave required for one cir-
Cun
3.23.2 The 316056(1) has veavsiors YIRS, 6,
and 7 mounted on board € of the
3.23.3
yng Toeld (PF) msamﬁw

3.24 ipap DID Trunk

3.24.1

3.24.2

10-7



TM 11-5805-652-14

Table 10-1
Power Supply Assemblies- Outputs and Locations

Power Supply Output Cabinet
Assembly Voltages Assembly Bay(s)

316053(1)122 -18VDC 320136 (internal) 1
316053(2)122 -36VDC 320136 (internal) 1
316053(3)122 +18.5VDC 320136 (internal)  §
316053(4)122 +36VDC 320136 (internal) 1
316053(5)122 -18vDC 320136 (internal) 3, 3, or ¢4
316053(6)122 -36VDC 320136 (internal) 2, 3, or 4
316253(7)122 +18.5VDC 320136 (internal) 2, 3, or 4
316053(8)122 +36VDC . 320136 (internal) 2,3, 004
316053(3)122 -18VDC 85924 (auxiliary cabinet) 1
316053(10)122 =36VDC 85924 (auxiliary cabimet) 1
316053 (L1122 +18.3V0C 839024 (ouxiliary ecabinet) 1
3160533(12)122 +36VDC 85024 (auxiltary cabinet) 1
316053(13y122 -18VDC 83924 (awciliary eabinet) 2, 3, er ¢
316053(14)122 =JGVDC 83924 Cauxiliary cabinet) 2, &, ez ¢
316083(L3y122 w1& SVDC #3824 (auxiliary cabivet}) &, 3, o ¢
316053(16)122 +JGNTE 8392% (auxiliery eshinet) 2, 3, v ¢
I16300¢L Y122 = LAVRE i
316300€2Y122 +L& SUBRC i
336300(3y122 =36, -NBE L3009y 4
316300(€Y122 w36, «IVIC i

~ L BYDE 8 3, or ¢
3Le300¢6y122 L&, JORE iJoeer By 3y v @
IL6300(TILIZ ~JRVRE, -WNE 5 Ligeswy 2 3@ 4
Ji@zeo(ayriz wIEVRE . DT koY & 3, o &
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3.24.3 The 316056(4) has resistors MR5. 6,
and 7 mounted on the TE-400 assem-
1y 130097 PF assembly.
OTE: See Section XII, paragraph 16.0

3.25 Message Waiting 316057(11122 and

31605720122 Assemblies, ( ) 68 Dwg.,

Figs 1 and 2.
3.25.1 One PCB 1s required for ten ¢+-cuits

3.25.2 The 316057 supplies a "message wan-
g™ signal 10 a station. The "mes-
page warting”™ visual signal 15 2 flashing lamp on the
ptation instroment.

3.25.3 The 316037(2) expands the message

warng capacity by ten lines per
equipped PCB

3.26 Loop Tie Line 316060111122 and
316060141122 Assemblies — Refer to
Table 2-3 of Section 14,

3.26.1 One PCB 18 Tequired per cireun

3.26.2 The J16080(1) hes resistors MRS, 6,
and ¥ mounted on the PCB,

3.26.3 The SIE060(4) has Mhe TesISIOTS
e yented oxternally

Imﬁ,, G Seetvon XM, paragraph 17.9
3.27 Laag Start City Trunk 30606: 20022
ané 3iole L2 & e = Reter
b Valle 2-3 o Section 1)

3.27.1 B PCH's ape gogud ) od log coih
o B

3272 e pyas8YILY u8 v i o

Wil Bewns 1
L Geprg § (Benismar TIRD
@it vt @ing) 89

3.27.3 e BYBURLEEY ve o

- Weaards
B §

3.27-3.1  igwisnas WD b wmoikstise d wsesess i
a4 CAibi Y g iR ke

BT, e Gew s B g apres 15D

3.28

3.28.1 Mpueitin Ehversgae b
gy ¢ v EE Peg Paee Y 3’? gt B

3.28.1.1 [ T PR T UEE ST
« P B PR SR R U Wl
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3.28.1.2 The 316062 15 accessed from the
Attendant's console via the attendant
contrel and trunk 2 circuits The Attendant must key
punch the desired number. A short burst of dhal tone
will announce the override,

32813 Also equipped 1s the attendant's alarm
reset and automatic reset. The auto-
matic alarm reset extinguishes 2l alarms of AC
power or DC power 1s cycled ofi/on by supplyng a
reset pulse o all carcuns with an alarm oniput.

3.28.1.4 The power imlure cut-through relay 18
eguapped on this PCR, See Bection U1,
)

3.28.2 Anendamt Oversde 316002(21122
Assy ., ()68 Dwg , Pg. 2

3.28.2.1 The S16062(2) as weed 1o entend the
sumber of ciecuns that «an be sver -
vagden dy:

da) 12 guncrers and 42 wunkes, oF
) 10 wnciors and 34 runks

3.282.2 The BI6068(R) 45 partiaily eguppcd
WAHPARE COMMON LITCMTrY on the
31606200)

3.28.3 The 31B08210) ona {2) ass hes may
e equipped w cabweels 3 gnd 2. The
BUBOBR) vl b pguipped w0 calnam B only when the
gpubigple AtoeRldam s POREON 15 ofuapey

3.284 dpendan Duprrie 9
Ameembilion

%) aa (4)

3.284.1 Wi BAGOBEIE) 4o wheatinud 10 the {19
Gty wa e 59 b o e -
sl 46 G AZ) Boosenibily , wuonn]

{ul  Power dutlure oot thweugh veliy
% BN SRR

i Mebve coOmMPal teR glarm
R
WOTE; S fetion 5
3.29

3.20.1

/1488

3.29.1.1 ©me PO 5 pegpeen ged LR

3.29.1.2 e 4apuat WMW :fw hvew
WJ s Y e YRk =

3.29.2 dmovenge BURENT WEE dees 118

32021 e PHESERIE: w ol W SORERS ST
ween e | 0 s o
Tume tpasaid b Y toABRRCEpRat

3.29.3  imeresg GYRIRTM IR e | 100

e Pwe t % wwm b
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3.29.3.1 one PCB is required per circuit aid
one circuit is required for first six
DID trunks to be intercepted.

3.29.4 Intercept 316063(5)122 Assy.,( )
Dwg., Fig. 2

3.29.4.1 The 316063(5) is used with the
316035(4) for each additional six
trunks to be intercepted.

3.295 The 316063 Intercept circuit permits
the routing of DID calls directed to
vacant feature codes and unassigned ov unequipped
telephone numbers, to either a recorded announce-
ment or to the console attendant.

3.30 Primary-Secondary Matrix
Assemblies (316065)

3.30.1 The primary-secondary (P-8) matrx
assemblies are listed below.

(a) kmmmzm.unm
®) umesnnm.uun-&

Fg. 1

(c) wn&m..ﬂllm.
Figs. land ¥

(@) 316085(8)122 Assy., ()} €8 Dwg.,
Figs. tand ¥

The operation of all P-8 matzin
assemblies used is identical.

Operation

Each teard provides & primary mateis
consiating of 25 primary hovicontal P¥ nleta. Bach
PH inlet (ine-up appearances) i@ counected © the
anode of five primary dicdes. Each grimary diode’s
cathode ia connected o the anode of (lve secendany
horizontal (BH) diodes. (or a wwl of 30 S cutiets.

In & single cabinet with (our PCH's. & wial of 100 PR
inlets and 3% outiot® (2 available. These §H cudea
are pregraded v provide 1S outiets (br local juncae
originating points, and I3 lor cennecting W the Be-
tiary quateenary mairix for weminating connecvons
and syatem grading.

Syatem grading provides proger cvoss cannectiuns.
These PHPY diodes provide (zanamission gathe.

3.31 Toit Restriction Assembiies(3
3311

3.30.2

3.30.3

wmmnmwwmm«

10-10

()  Access Board 2 316067(14)122

Assy.
(8) Access Board 2 316067(31)123
Assy.

8.31.2 The toll restriction circuit interfaces
with the trunk to detect dialed digits.
It may be strapped to reject or pase digite.

3.31.3 AN individual station may be re-
Stll’ICted from the toll restriction
cult

The (11) and (13) assembiies check
class of service and store digits for
detection. The (13) assembly may be programmed
pass or reject a maximum of ten 1, 8, or 3 digit
codes. Codes may not be mixed.

3314

3.31.5  The (16) assembly extends the maxi- 4
mum codes Dy ten each.
3.31.6 The (13) assembly {8 the (11) agsem~

by without the class of sezvice. A

(135} aseembly would be used in conjunction with an

(11) assembly. (i.¢.. second, third, fourth, or fifh

cizeuits).

3.31.7 The (13) assembly is used to stcens
fous truaiks.

The (14} assembly s used (o access
three truaks.

The (31) sasembly s vied B Mces
thiree Bualis.

The fret civcuit of & eystem with sime
wunks coniid bes

3.318

3.31.9

3.31.10

314067(21)433
316087(12)123

The: ind etvewits

33111

Operatton

A & atation: weessan Ba ik, We
(A1) aasembly will pass de digits w B (EL) asd (U8
ssnembiles of e cloowit aeceased  Thie sgbes e
candemy, s hat & Gus-layer dodls o dhe Seaad willl
Hee un eetsey ane of We beee Wllie Giauuite.

W sl cipcuite ave Buay, die aation will be cupeiad
and ey W passed W die Bliaribeg

I the: cipauitie wre (bos and Whe anlled mumbes @ ws
samtrictod, e call will procesd we sopmall



the called number is restricted, busy tone will be
to the subscriber and the called dropped.

3.32 System Main Alarm Assemblies
(316068)
3321 System Mawn Alarm 316088(1)122

Assy., () 68 Dwg., Figs. 1 and 2
3.32.1.1 One PCB is required per circuit,

3.32.1.2 The system main alarm provides &
major or msor alarm indication w

he attendant’s console and equipment cabinet alarm
lamps oa receipk of logic inputs from the system.

3.32.1.3 A ground is supplied to the PFCT
vesistor (focated on TE bus, 320128
s without external power Cabingt), when &
alagsm is eacouniered.

3.32.2 Systems Muwn Alarm 316089(2)188
As8y.. () 68 Dwg., Pige. 2, 2, andd &

3.32.21 Mefer ® paragraghe 2.32.0.1 ana
33202

3.32.2.2 e 316068(2) does moi provide an
eutpa @ PRCT-

33223 g, 4 ¢f ( ) 68 Dug, sgphies of
$SU6065(1) i veguired.

3.32.2.4 Twe 3160E0) provides Sour ouputs 10
esteguil curounE:

e ven © conbtle
@85 e ap The cilbme warem lmpp
33225  tme BHBOBEED) proveses & By
E i w» i even o 8 islure of Ge
| s TVDE ar VDL supyilrs

METE & ageom vs ssiiabie o conen the s TVDC
v ® onsnie 9D PEET Gl

mm veitlage Chach

ummw
WD Mamy ., ) B Do, % “
33311 Gue PCH @ sepumng sy eub GIFEER

NS e Greul B eRuiral fer Byetem.,

L
m o 8 Pag . P iﬂ
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33321 Refer to paragraph $.35.1.2.

3.33.22 The 316080{3) is used on the 130057
cabinet assemblies only.

3.34 Voitage Check Reference Supply
Assemblies(316070)

Voltage Check

Reference Bupply
S100TD(2)122 Assy., ( ) 58 Dwg.,
PFige. 1,8,50d 3

3.34.11 One PCH is reguired per Circeit. One
circult is required per sysiem.

=18, »18.5, -36.
VDC o the 318080 main

3.34.1

3.34.1.2 The 316070
+38, -8,

33421 @Gperationol the 33807D(2) 45 the same
a6 The operation of the RICDT0(3) ox-
4 BC ouipm 1Pig. ) s deleted,
3.35 Mmmm

lant2,

Anendam contrs)

3.35.1

3.35.2 Phe trunh alloner sllows volation ol

3.35.3 e ahendant's Wwunk allows o eulen-
wion 1 i She Sengen . The aleall-
am mey servies the wronk call by:

) Franslevring the SIREION 1D &R
Aiie oty Punk

W) Hlequenting dhe SulsaBion 4o hang

AP ant Al 55 owsiie waley
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337.11 gfhe 316075(1)132 assembly consists

Eag 316075211;123 - Board 1

b)  316075(12)122 - Board 2
3.37.2 Ground Start City Trunk 316075(4)122
Assy,
337.21 The 316075(4) consists Of:

h)  316075(14)122 - Board 2

3.37.3 The 316075(1) has TR2 mounted inter-
naly on the 316075(12) assembly.

3374 The 316075(4) has TR2 removed from
316075(14) assembly and TR2 mounts

Eag 316075211;122 - Board 1

on the punching field.
NOTE: See Section XlI, paragraphs 15.0 and 16.0
3.38 Transfer Junctor 316076(1)122 Assy.,

()68 Dwg., Fig. 1.

3381 Tvvto PCB’s are required for each cir-
curt.

b)  316076(12)122 - Board 2

3.38-2 One circuit may be UiEPed for each
) trunk sub-rack. See Table 2-3 of
Section 11 to determine what trunks may access the
transfer junctor.

%a; 316076211;122 - Board 1

NOTE: See Section XII, paragraphs 15.0 and 16.0
3.38.3 Operation

. . Any city or DID trunk call, whether
incoming or outgoing, may be transferred from one
extenson or may be held while the PABX extension
calls another extension for consultation. For this
operation, the party on the PABX extension dials
digit one. This causes the trunk circuit to be placed
ina hold condition and connects the extension to a
register circuit The extension party receives dial
tone and places a call to another extension ina
normal manner. After talking to the other extension,
either party may be connected to the trunk, depending
upon which extension goes “on hook.” Prior to
elther party cgo!ng2 ‘on hook” to effect transfer, the
diding of a digit 2 by the origi nat PABX extension
will connect the city party, for ming a three-party
conference.

3.39 Conference Trunk Accessing
3160771122 Assy., ( )68 Dwg., Figs.
land 2.
3.39.1 Two PCB's are required pe1 Circuit.

(a) 85854-1- Board
(b} 85855-1- Board 2

10-12

3.39.2 Strapping option permits:

(@  Any unrestricted station to inter
the conference by dialing the
access code and/or the attendant to place the station
into the conference.
(b)  Only the attendant to place a
station into the conference.

3393 The conference circuit may be pro-
vided by inserting the two™ associated
PC boards.

3.39.3.1 The hasic conference circuit (316049)

) _ permits a maximum of five local
stations to dial the assigned access code on a pre-
arranged basis, thus establishing a “meet-me” type
of conference. This circuit may be modified to pro-
vide access to the conference from the primary
(line) side of the matrix, thus permitting the addition
of a conferee located in a distant office (316077).

3.39.3.2 Attendant access to the 316077 confer’
ence circuit is accomplished via a
conference key located on the console.

3.40 line Lockout 316078(1)122 Assy.,
()68 Dwg., Fig. 1.

3.40.1 One PCB is required for SIX circuits.

3.40.2 A station permanently “off hook™ for
o any reason will be seized by alockout
circuit when the register times-out and an associated
permanent signal lamp 1S caused to light. Busy tone
will be p to the station. The station will re-
lease from lockout when the “on hook™ condition is
receive*.

3.41 Auxiliary Junctor 316079(1)122 Assy..
()68 Dwg., Figs. 1 and 2.

3411 One PCB is required per circuit.

3412 The auxiliary junctor reserves one
) junctor for feature calls. 1f Nof N +1
jlunctors are busy, then any attempt to call local-to-
ocal will result 1n busy tone.

3.42 Message Register Line Applique
316080(1)122 Assy., ()68 Dwg.,

Fig. 1.
3421 One PCB is required for 20 circuits.

3.42.2 This circuit in conjunction with the
trunk applique circuit provides a ‘ peg
Sount™ output whenever a city & | is completed from
a station. See paragraph 3.43.

3.43 Message Register Trunk Applique
Assemblies(316081)

3.43.1 The 316081 in conjunction with the

line applique circuit (316080) provides
a "peg count” cutput whenever 2z city call is COM-
pleted.



3.43.2

3.43.3

3.44

3.44.1

3.44.2

3.44.3
3.44.4

3445

The 316081(1), (2), (3), and (5) assem-
blleﬁs provide service for seven trunks
each.

The 31608154) assembly provides
service for five trunks

Attendant Multiple Position
Assemblies
Attendant multiple position board one

316082(11)122 assy., ( )68 Dwag.,
Fig. 1

Attendant multiple position board two
316082(12)122 assy., ( )68 Dwg.,

Fig. 1
Diode Box 130113-1 Assembly

Two PCB’s and two diode box assem-
blies are required for one circuit.

The 316082 provides multiple console
operation. Each trunk will be split

between console 1 and console 2 on an odd-even
bass. One attendant may gain full control by oper-
ating the attendant transfer key on the other console

3.44.6

On TE-400 320136 cabinet assemblies,
the diode box assembly is replaced

with a 316082(13)122 assembly mounted on the termi-

nate bus.

3.45

3451
3.45.2

3.46
3.46.1
3.46.2
3.46.3

3.46.4

3.46.5

Single Digit Access 316086(1)122 Assy.

()68 Fig., Fig. 1
One PCB IS required for six circuits.

The 316086 permits single digit ac-
cess to six individual lines.

loop DID Trunk Assemblies
Refer to Table 2-3 of Section If
Three PCB’s are required per circuit

Loop DID Trunk 316089(1), (2), and (3)
assemblies are composed of:

a) 85793 - Board 1
b) 85794-1. -2, -3 - Board 2
c) 85795 - Board 3

Loop DID Trunk 316089(4) 1S com-
posed of:

a) 85793 - Board 1
b) 85794-4 - Board 2
c) 85795 - Board 3

Loop DID trunk 3116089(1), (%), and (3)
assemblies have MRS, 6, and 7

mounted internally on the 85794-1, -2, -3, Board 2.

3.46.6

The 326089(4) has resistors MR5, 6,
and 7 located externally on the punch-
ing field.

TM 11-5805-652-14
NOTE: See Section X10, paragraph 16.0.

3.47 DID Loop Tie Trunk Assemblies
(316090)

3.47.1 Refer to Table 2-3 of Section Il

3412 Two PCB’s are required for each cir-
cuit.

3413 DID loop tie trunk 316090(1), (2), and
(3) are composed of:

a) 85796 - Board 1
b) 85797-1, -2, -3 - Board 2

3474 DID Loop Tie Trunk 316090(4) is
composed of:

a) 85796 - Board 1
b) 85797 -4 - Board 2

34715 Resistors MRS, 6, and 7 are located
on the punching field

3.47.6 See Section X1, paragraph 16.0

3.48 DID Loop Tie Trunk 316091(1)122
Assy.
3481 Two PCB’s are required for each
circuit.
(a) - Board 1
(b) - Board 2
3.48.2 The Board 2 has MR5, 6, and
r7] rnjounted externally on the punching
eld.

3483 Refer to Table 2-3 of Section II.

3.49 DID Loop Trunk 316092(1)122 Assy.
3.49.1 Refer to Table 2-3, Section Il

3.49.2 Two PCB’s are required for each cir-

cuit.
a - Board 1
Eb% - Board 2
3.49.3 The board 2 has MR5, 6, and

7 mounted externally on the punching
field.

3.50 DID Loop Tie Trunk 316093(1)122
Assy.

3.50.1 Refer to Table 2-3, Section II.

350.2 Two PCB’s are required for each cir-

cult
: )
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3.50.3 Resistors MR5, 6, and 7 are equipped
on Board 2.

NOTE: See Section XII, paragraph 16.0.

351 Two-Way DID E&M Trunk 316094(1)

Assy.
3511 Three PCB’s are required for each

circuit.
a) 85793 - Board 1
b) 85935-1 - Board 2
c) 85795 - Board 3

3.52 Two-Way E&M Tie Trunk

316095(1)122 Assy.
3.52.1 See Table 2-3, Section 1.

3522 Two PCB’s are required for each cir-

Ccuit.

(a) - Board 1

(b) - Board 2
3.52.3 The Board 2 has MR5, 6, and

7 mounted externally on the punching
fidd.

3.53 Two-Way E&M Loop Tie Trunk (316096)

3531 Refer to Section 11, Table 2-3

3.53.2 Tvyto PCB’s are required for each cir-
cuit.

(5} Boara 2

3.533 The Board 2 has MR5, 6, and 7
][T‘Ollé”ted externally on the punching
ield.

3.54 Attendant Trunk No. 2, 316099(1)122
Assy., ()68 Dwg., Fig. 1.

3.54.1 One PCB s required per circuit. One
circuit for each attendant control.

10-14

354.2 The 316099 provides all services of
the 316073 assembly (see paragraph
3.35) except allotting.

354.3 It further provides:

a)  Access to the attendant’s line.
b)  Access to the attendant’s over-

ride.
(c) By seizing OP2, the attendant
may key a station into a confer-
ence (if equipped), or extend the call to a trunk.

3544 Failure of trunk No. 2 will generate a
minor alarm.
3.55 The 24 VDC Supply 316141(1)122 Assy.

()68 Dwg., Fig. 1.
3.55.1 One PCB is required for two circuits.

3.55.2 The 316141 provides two +24VDC out-
puts for operation of external equip-
ment. The +24 is derived from the +36VDC system

supply.

3.56 Console Applique 316184(1)122 Assy.,
()68 Dwg., Fig. 1.

356.1 One PCB is required per circuit.

3.26.2 One circuit is required for systems
) utilized by Bell companies. The con-
sole applique provides Interface between the attend-
ant control circuits and consoles similar to Bell
75I7A, and associated direct station selection con-
soles:

3.57 Five-Volt Supply and Alarms
316301(1)122 Assy., ()68 Dwg.,
Figs. 1, 2, and 3.

3571 One PCB is required per circuit. One
circuit is required for each system

3.57.2 The five volt supply provides +5VDC
. _ for the integrated circuitry. In addi-
tion, alarm circuitry 15 provided for £3VDC, -46VDC
supplies.
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Section X

PRINTED CIRCUIT BOARD

INTERCHANGEABILITY

1.0 ‘GENERAL 1.3 Both Drill Board Issue numbers and
Assembly Issue numbers are listed
11 Table 11-1 shows the Interchange- _
ability of printed circuit boards 1.4 The Drill Board Assembly Issue
between the 320136 cabinet assemblies and the numbers art? the lowest issue numbers
130097 third generation cabinets used Unless otherwise noted, all higher issue num-
bers may be used
12 An’X” under columns A, B or C of _
Table 11-1 indicates the following: 15 Many boards are listed that have
) ~ never been used This must be taken
A - Used in 320136 Cabinet assem- into consideration when using this table to determine
blies ing which spare parts to stock.
B - Used in both 320136 and 130097 _ )
Cabinet assemblies 1.6 Paragraph 2.0 defines the notes listed
C- tL)fsed |nI 130097 Cabinet assem- in the Notes column
ies only

Table 11-1

Interchangeability of Printed Circuits

Drili
Board Assembly
Description Issuae Issue A B (o Notes
316024 3 16 X
316024 3 17 X
316025 all all X
316029 (1) 4 10R3 X
316029 (2) 5 13 X
316031 (11) 2 9R1 X
316031 (12) 2 9R1 X 1
316031 (12) 3 10 X
316031 (12) 4 12 X
316031 (13) 2 9R1 X
316031 (13) 3 10 X
316031 (13) 3 12 X
316034 (1) 4 15 X
316034 (1) 6 17 X
316634 (2) 1 20 X
316035 (11) 2 17R? X
316035 (11) 3 24 X
316035 (11) 4 26 X
316035 (12) 4 17R7 X 2
316035 (12) S 19 X
316035 (12) 6 26 X
316035 (13) 4 17R7 X
316035 (13) 5 24 [ X i
316035 (13) 6 26 X i
316035 (14) 1 L7R7 X |
316035 (14) 1 24 | X
316035 (15) 4 L7R12 X
316036 (1) 3| 12R3 X
316036 (L) 4 i 15 | x
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Table 11-1 (Cont'd)
Interchangeability of Printed Circuits

Drill
Boaraq Assembly
Description Issue Issue A B (o] Notes
316036 (2) 3 12R3 X
316036 (2) 3 15 X
316036 (3) 3 12R3 X
316036 (3) 4 1§ X
316036 (4) 3 12R3 X
316036 (4) 4 15 X
316036 (5) 3 12R3 X
316036 (5) 4 15 X
316036 (6) 1 16 X
316036 (7) 1 16 X
316036 (8) all all X
316037 (1) € 11R3 X
3168037 /2 7 15 X
316037 (1) 8 17 X
316039 (1) [ 18R2 X
316039 (1) [ 23 X
316039 (2) S 18R2 X 3
316039 (2) 6 23 X 3
316039 (3) 5 18R2 X
316039 (3) 6 23 X
316040 (1) 1 12R1 X
316040 (1) 2 16 X
316040 (2) 1 12R1 X
316040 (2) 3 16 X
316041 2 4R1 X [
318041 ) E $ X __ 4
316041 (2) 2 4R1 X 4
316041 (2 2 -] X 4
316041 (3) 2 4R1 X 4
316041 (3) 2 $ X 4
316041 (4 2 4R1 X 4
316041 (4) 2 ] X 4
316041 (S) 2 4R1 X 4
3168041 (35) 2 5 X 4
318041 (&) 2 4R1 X 4
318041 (6) 2 ] X
316041 (7) 1 5R1 X
316041 (7) 2 [3 X
316042 [] SR1 X
316042 H) [ X
316042 € 8 X
316043 (3) A [ X
318043 4 1081 X
316045 [] 13 o X
318047 3 1451 F —
316047 3 1408 X
316047 4 16 X
316048 (11) 1 16| R
316048 C(11) 2 14 X
18048 (12) 3 1081 4
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Table 11-1 (Cont'd)
Interchangeability of Printed Circuits

Drill
Board Asaenbly
Description Issues Issue A B Hotes
316048 (12) 2 14 X
G048 (13 I 1084 3
148 _( 3 15 x
1 1581 X
2 ~ 18 b 4
2 15EL X
3 is 3
i 3 X
Z 4 ). S
2 IR0 %
3 10 X
x 8§, 6
X 5, 6
' %, &
X 5, G
3 6, 7|
e Ef-f-"ﬂ
X 6, 7
X 7.8
‘ 3 7,8 |
(i % 7, B
{ X 11 8
[ X 8, 9
[ X 8, 8
316033 (15) 3 6, 9
316053 (16) 3 8, 9
| 3168057 2 11RL X 1
316057 2 3 £
316060 (1) 1 IRL %
316060 (2) 1 1R1 _ X
316060 (3) 1 1Rl 3
316060 (1) 1 1R2 X
316060 (2) 1 1R2 X
316060 (3) 1 1R2 X
316080 (1) 1 3 X
216060 (2) 1 3 X
316060 (3) 1 3 X
316060 (1) 2 4 X
16060 (2) 2 4 X
316060 (3) 2 4 X
316060 (4) 1 3RL X
316060 (4) 2 3 X
316061 (85860) 2 1 X _
316061 (85860) 2 1R2 X
316061 (85860) 2 3 X
318061 (£5861) 2 1 X
316061 (85861-4) 2 1R3 X
316061 (85861-4) 4 4 X
316062 (1) 4 11 X
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Interchangeability of Printed Circuits

Table 11-1 (Cont'd)

Pruly
Board
s A B [ Hores
€ 7
L4 ¥
8 X
[] X
(] i
7 ] X
2 X
881 %
all I3
1 X
2 [ X
3 b X
j) 7 X
i 7 B
1 i B
3 4 X
il ki %
bl /4 .
§ 7 %
3 X
] 7 X
i ) 5%
1 ) %
] 4R b4
1 ] X
3 481 b4
[ 9 ¢
1 43 X
1 9 X
1 AL %
L [] ¥
i 4R1 X
3 B )4
) 481 X
3 ) %
)] 10 R
2 12R3 X
3 13 X
4 14 X
316068 (2) 2 1282 X
316068 (2) 4 14 X
316069 (1) 2 13 X
316069 (2) 2 14 X
316070 (1) 2 581 X
316070 (1) 4 8 X
316070 (2) 2 6l X
316070 _(2) 4 10 X
316073 2 SRl X
316073 (1) 3 10 X
316073 2 SRS X




Interchangeability of Printed Circuits

Table 11-1 (Cont'd)

TM 11-5805-652-14

Drill
Board Assembly

Description Issue Issue A Cc Notes
316073 .1) 3 14 X
316074 1 9R1 X
216074 2 10 X
316075 (11) 3 9R1 X )
316075 (11) 4 13 X 9
316075 (11) 3 ST X 9
316075 (11) 4 16 X 9
316075 (12) 6 9R1 X g9, 10
316075 (12) 9 15 X 9, 10
3160675 (15) 7 9RS X 9, 10
316075 (15) g 20 X 9, 10
316076 (i1) 1 9R1 X
316076 (11) 1 11 X
316076 (12) 2 9R1 X
314076 (12) 2 9R2 X
316076 (12) 3 11 X
316076 (12) 3 12 X
316077 (86854-1) 1 1Rl X
316077 (86854-1) 1 1R2 X
316077 (85854-1) 2 3 X
316077 (85855-1) 1 1R1 X
316077 (85855-1} 2 1R2 X
316077 (85855-1) 3 2 X
316078 1 1R1 X
316078 2 2 X
316078 1 1R4 X
316078 2 5 X
316079 (1) 1 1R2 X
316079 (1) 1 3 X
316079 (1) 2 4 X
316080 1 1R1 X
316080 1 3 X
316081 1 1R1 X
316081 2 2 X
316081 (3) 1 1R2 X
316081 (3) 2 5 X
316081 (4; 1 1R2 X
316081 (4) 2 5 X
316082 (11) 1 1R1 X
316082 (11) 2 2 X
316082 (12) 1 1R1 X
316082 (12) 2 2 X
316082 (13) 2 1R1 X
316082 (13) 3 2 X
316086 ! 1 1R1 X
316086 1 1 2 X
316089 (85793) | 2 1RL X
316089 (85793) 3 4 X
316089 (85793) 2 1R4 X
316089 (85793) . 3 3 X
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Table 11-1 (Cont'd)
Interchangeability of Printed Circuits

Drill
Board Assembly
Bescription Issue Issue B C Notes

316089 (857%4-1) 2 2R1 X

{8575¢4-2) z 21 X

{85734-3) 2 281 X

(85794-1) 4 7 X

{85734~-2) 4 7 X

{85784~-3) 4 7 X
316083 (85794-4) 2 23S X
316089 (85794-4) 4 9 X
316089 (85795 ) 1 2R1 X
316089 (85795 ) 1 5 X
3.6080 (85796 2 2R} X
316030 (85796 ) 2 2R3 X
316080 (85786 ) 3 5 X
315090 (85797-1) 5 2R1 X

(85797-2) 3 2R1 X

(85797-3) 3 2R1 X
316090 (8575 1) 4 4 X

(85797-2) 4 4 X

(85797~-3) 4 4 X
316090 (85797-4) 2 2R3 X
316090 (85797-4) 4 6 X
316094 (85793) 2 1R1 X
316094 (85793) 2 1R4 X
316094 (85793) 3 4 X
316094 (85935-1) 3 1Rl X
316094 (85935-1) 3 1R1 X
316094 (85935-1) 4 2 X
316094 (85935-1) 4 2 X
316094 (85795) 1 2R1 X
316094 {85755) 1 5 X
316096 (85796) 2 2R1 X
316096 (85735) 2 2R3 X
316096 (85796) 3 5 X
316096 (85799) 3 S5R1 X
316096 (85799) 4 8
316099 3 1R1 X
316099 7 1R7 X
316099 8 7 X
316141 1 1 X
316184 1 1R1 X
316184 3 1R4 X
316184 4 5 X
316300 (1) all all X 11
316300 (2) all all X 11
316300 (3) all all X 11
316300 (4) all all X 11
316300 (5) all all X 12
316300 (8) all all X 12
316300 (7) all all X 12
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Table 11-1 (Cont'd)
Interchangeability of Printed Circuits

Driil
Board Assembly
Description Issue Issue A B C Notes
316300 (8) all all X 12
i 316301 1 1 X
| 316302 (1} V )3 ) 3 X
] 316302 (2} 1 E X
316046 1 ) 4 X

2.0 Table 11-1 Notes

NOTES

i.

The 316031{12} 1s equipped with ore COB circuit.
It 18 not provided with the 130637 TE -4U0G assem -
biy

The 316035(12) 1ssue 17R7 and below must have
track from relay AL2-2 cut to operate with
316099(1}122 attenuani trunk No. 2. This track
must not be cut for operation with the 316074(1)
122 attendant trunk No 2

The 316039(2) allotter will be provaded on
TE-430 assemblies 130097 as special engineer-
ing only

These assemblies are histed for refererce only
They were never equipped.

These assemblies of the 316053, when utihized
for multi.avinet operation, are used 1n cabnet 1
only A strap between H-G must be removed for
multicabinet operation and the strap replaced for
sinzle cabinet. Refer to Fig. 11-1.

These assemblies of the 316053 are always
utthzed for cabinets 2, 3, or 4 of multicabinet

10.

11

12

systems. Strap between H-G must be removed.
{Note 3.) Refer to Fig. 11-1 (PCB will be par-
trally equipged.}

See Note 6. These supplies will be located in the
auxiliary power cabinet, and are used for cavmmst
1t supplies anly Refer to Fig. 11-1.

See Notes 6 and 7. These supplies will be
tocated in auxihiary power cabnet, utilized for
cabinets 2. 3, or 4 only. Refer to Fig 11-1

No 18s8ue lower thar 9R6 may be utilized n sys-
tems cquipped with a 31607(14) having a "piggy-
back™ assembly.

Equip strap “A-A" for local connectors which
put battery on the hip (""T" lead) as soon as they
are ring tripped. Equip strap “B-B" at all other
times Refer to Fig. 11-2.

These assemblies are utilized on TE-400 assem-
bly 130097. Remove straps as shown 1n Section
I, Frg. 1, for multicabinet operation. These
assemblies used on cabinet 1 only.

See Note 11. These assemblies used on cabinets
2, 3,0r 4 only
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Section X II

GENERAL OPERATIONAL DESCRIPTION

10 GENERAL

The operation of the TE-400 EPABRXY
<an be more readily understood if ITT Dwg. 316023
is referred to while studying this Section. It is sug-
gested that Section X be read carefully, referring to
figures supplied and the 316073 EPABX Block Dia-
gram.

2.0 TIME CONTROL MARK GENERATOR

2.1 The tone supply provides a 800 Hz dial
. tone (DT) to the system allotter.
Refer to Fig. 12-1.

2.2 The alotter generates a 1.6 millisec-
inout. Thi |0nd_ pUIgIaIei((j} each cycle of the 600 Hz
input. This pulse is called lar interval ti
(RIT) or gtandby interval tlhawer IT). wierval time

(@ A 20- or 12-stage ring counter
) _ produces the RIT pulses. A
single cabinet system is normally equipped with a
20-stage ring counter. ] _
(b)  The ring counter will dprowde 20
) sequentia counts, and then re-
pesat itself; thus RIT1 will occur and recur every 32

milliseconds.
(c) Each RIT (1 through 20) occurs
] ) for adiscrete (1.8 millisecond)
time period, and then recurs every 32 milliseconds.
(d AnRIT puseis assu};ned (one to
each circuit) to the following:

RIT1 Regigter 1

RIT 2 Attendant Control
RIT 3 Camp-On-Busy No. 1
RIT 4 Register 2

RIT5 Junctor 1

RIT 6 Camp-On-Busy No. 2
RIT7 Junctor 2

RIT 8 Regiser 3

RIT9 Junctor 3

Transfer Junctor No. 1
RIT 11 Junctor 4

RIT 12 Transfer Junctor No. 2
RIT 13 Junctor 5

RIT 14 Junctor 6

RIT 15 Junctor 7

RIT 18 Junctor 8

RIT 17 Junctor 9

RIT 18 Junctor 10

RIT 19 Junctor 11

RIT 20 Junctor 12

(e) With the above assignment.

. register 1 will mark-for 1 6
millisecond and remark every 32 milliseconds The
same is true for all other circuits )

(f)  Each circuit, having an assigned
) ) time slot, cannot switch except
during that time slot Only one circuit may switch at
ay given time

ig) Under normal operation, the
regular aliotter will provide a

regular enable (REN) sutput to the circuits reguit ing
an RIT puise. ¥ the regular allotter fails, the RE N
will be removed and the standby allutter will provide
a standby enable {SEN) output to the circuits, and
switching from RIT's to SIT's occurs. A minor
alarm will be provided on the console.

2.3 The junctor will receiveitsRIT and
REN input from the dlotter.

(@  Thejunctor will aso receive

o fiveregister free (RF) inputs
from its five accessible registers (three per cabinet).

(b) Withan RF, RIT, and REM in-

) o I|out the junctor will mark its
voice originate (VO) lead from ground to -18VDC for
1.6 millisceond, or one RIT pulse.

(¢) Asthe VO marks, the junctor
will provide a signa originate
mark {(SOM) pulse to the originate control (316029).

24 The originate control will compare the
time period of the SOM input with the
cycle of DT that produced the RIT_SOM; and, if cor-
rect, will provide an originate hofizontal (OH) pulse
to the lines circuits (318040).

(@ Inanidle SKstem_, each junctor
o will be marking in sequence
providing an SOM pulse in sequence to the originate
control. The originate control then provides an OH
pulse in sequence to tie lines.

2.5 For mulitcabinet systems, the allotter
~ RIT count may be expanded by 12 or
20, depending on the needed time slots. The allotter
will continue to count sequentially. The total time
between a sgecmc RIT may be determined by multi-
y

plying 1.66 by the number of ring-counter stages
For example:
Lines RIT Count _Time
(milliseconds)
100 20 33
200 40 66
300 60 99
400 80 132
2.6 For correct origination, a QH ﬂulse
must-sent on the line The

origination is random in that the junctor will be )
seized that is marked at the time the "off hook™ condi-
tion of the station instrument is recognized

2.7 If a station, in a system with traffic,
_attempts origination during a time

slot that is assigned to a busy junctor, the line must
wait until the time slot from a free junctor occurs

12-1
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Fig. 12-1. Block diagram of Time Control Mark Generator.

3.0 ORIGINATION

31 To originate a call the subscriber
goes ‘off hook.” The line VO will
pulse towards +18VDC.

3.2 In each 100 liner, the lines are divided
. into fouerldgroup of 25 lines each.
Each group is connected to the primary matrix on a
one-line to one-input basis. gee Fig. 12-2.

(@ Eachinput has accessto the
o anode of five primary diodes.
Each diode is connected to one group of five second-
arg/ diodes. The outlets of the secondary matrix are
25 secondary horizontal (SH) leads.
Four primary-secondary ma:
. trices (316065) are equPed per
100 lines. These outlets are graded to present 25
outlets to the tertiary matrix for terminating paths,
and 15 to the junctor VO's for origination.
(c)  The 15 junctor outputs are
) graded o that in a 100-line,
12-junctor system each may access one out of ten
junstors.

33 As the lines VO mark toward +18VDC
éFI . 12-1), the junctors VO mark

toward +18VDC. The associated diodes fire and con-

nect the line VO to the junctor VO. After the diodes

12-2

have fired, a low impedance path exists. The
junctor/line combination provides holding current for
thematrix. The junctor seize iamp wili be “on.” A
junctor may access one of five registers. The regis-
ter seize lamp (green) will be “on.”

» [
UM L L4 L4 e - —

Fig. 12-2. Call Originations from One Line
Group (25 Lines).



3.4 A disd tooe s provided to the Tegis-

texs from the tone supply. O e2a-
sure, the DY is passed viz the register seize lead
(R3) to the junctor, the primary-secondary (P-8) ma-
trix, and to the line. Sece Fig. 13-3.

(a) Disl pulses are passed via the
line YO, P-8 matrx. jonctor,
and o the register stores.
(b} The register will store the
digits. Upon completion of the
dialing, the register will send (mark) cut its stored
digits on the terminate bus during the register's
next assigned time stot (RIT pulse). A termimate

mlaa will ha sent cin the racizier Eouze {BRY 3and 2o
w R T WIS WG LG IRVES WR AN QY a0 S

the junctor. m register and jonclor seize lamps
will go “out.” The duration of the regisier mark for
a locai call is 1.€ millisecoad {&IT).

40 TERMINATION (STATION-TO-STATION)

4.1 Upcn receipt of the terminate pulse,
the junctor will mark its voice termi-~
nate (VT) lead to ~18VDC. Refer o Fig. 12-3.

TM 11-5805-652-14

{a}) The hundrede (i), tens (T}, and
wnits {U) output of the register
is graded to e lines via the termiaate tus. The
1.8 millisecond mark from the register will canse
the addressed lines VO to rise toward +18VDC.
{®) Each jupctor VT ie tied o the
tertiary-quaternary (T-Q) ma-
frix om a qualernary horizonial (QH). There are 40
QH cuilets available for connection to all circuits
that have a VT counection. Each VT output occupies
oze QH cutiet. Thus, 12 junciors will have 12 QH
cutlets assigned.

NOTE: {T-Q) matriz 315041(6; used on most 320136
TE-40D cabinet agsembiies has 41 QF inlets.

()  The 40 QH outlets are graded in

the (T-Q) matrix for 25 tertiary
horizomal (TH) inlets. These inlets are graded and
connected to the 25 SH outlets from the P-S matirx.

(d  Wwiththe he VO at +18VDC and
the junctor VT a -18VDC, the
[|J|r|fmary secondary. tertiary, and quaternary diodes
will fire

TERTIARY

i
Q

UATERNARY

VI

p——F

]
\

r

Rs L]
REGISTER JUNCTOR vo

vo|  CALNG
LINE

\

]

t—_ 3
RT BT }RGS

RG . TONE
RELAY SUPPLY
600 K2
RING RIT]  auomer
GENERATOR

<xpdZocimn
N
)

<> R

Fig. 12-3. Block Diagram Shaving Station-to-Station Termination.
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4.2 The juncior will recognize this ag ter-
mnation  The ring tone (RT) wll be
gated-out to the ime termmnaied m the juncior YT.
At the same time, a ring generator stavt (RGS) cutput
5 sent tc the interrupter on the tone supply The
ping back tone (RBT) s provided to the onginating
bime.

(a) The terminated line will inte~
grate the RT and ciose us ring
up (RU} relay.

{(by The RGS input to the tone supply
wiil start the interrupter The

interrugier will provide a one-second "on,” three-
second “off"” ground to the ring generator control.
The ring generator wili pulse “on-off" tc provide
ring generalor current to the RG input of the called
lme.

(4 The 1l enerator (RG) weil

fel gass !!:‘rgaﬁﬁzn the ¢ (sed)eeﬂtae{s

of relay RU, via the ring lead, to the station istru-
ment of the called line

4.3 ugon answer, the line circuit will de-
tect answer of the cal and open the
RU relay. The junctor will also detect the answer.
and will remove the outputs (1) RGS. (_ZI) RBT, and
(3) RT and turn cm the speech gates  Transmission
may take place.

(@)  If the codes do not fire (refer to
~ Step (d) of paragraph 4.1), due to
any reason, the junctor will detect this and passa
busy tone (BT) to the originating line. The busy tone
is supplied by the tones supp(ljy. _
(b) 1t should be noted that termina-
. tion occurs during; the RIT time
slot (1.6 millisecond) that marked the regis-
ter.

4.4 As described previously, and shown in

Fig. 12-3, a line IS normally ad-
dressed by marking the R’s, T’s, and U’s leads from
the register via the TE bus

(a)  This grading IS shown in Fig
12-4 " It should be noted that if
an Attendant Control (316035) and Console (316028?
are equipped, the output from the attendant contro
digit stores are essentially parallel with the register
digit outputs. )
(b) In either case, a ground pulse 1S
~ supplied to the H, T, and U input
of the lane circuit S )
(c)  The circuit within the line IS a
three-input AND gate

NOTE: An AND gate requires three simultaneous in-
puts to perform its assigned function(s)

(d) TheH’s2 T’s5, and U’s 4 out-
-puts are used to mark the

digits 2-5-4
() To mark the digits 2-6-7, the 2
is again marked Due to no in-

put to the T’s 6 and U’s 7, the line 2-6-7 will not be
addressed ) o
()  Grading IS such that no line cir-
gmt(ts) will have the same three
inputs

12-4
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Fig. 12-4 Grading Block Diagram.

4.5 The line circuit also bas a group hunt

access (GHA) cutput. This GHA lead
may be t0 adckess the line Opening the
GHA lead will cause the lines VO to pulse towards
+18VDC. I a junctor (or feature} VT is being
marked (paragraphs 4.1, 4.2, and 4.3) termination
may occur.

4.6 Each line circuit's GHA lead is con-
nected to the punching field (refer to
Dwg 130071 or 329972). If it IS not used for a fea-
%ure appélcatlon (SHA, GHA, or ANA), it is connected
0 groun

50 TERMINATION (FEATURE CALL)- SEE FIG. 12-5

5.1 If the dialed number is a feature call
) (trunk/tie lines, attendant, code call,
public address, conference), the register detects this
and will mark the required hundreds and/or tens
digit plus a feature mark (FM). This will be time (1).

5.2 The addressed feature will provide a
feature mark allott (FMA) pulse to the
allotter  The allotter will then expand the RIT to
3 32 milliseconds It will also provide a drop junctor
(DJ) pulse to the junctor

(@)  The junctor will drop the origi-
) nating line by removing the
?_oldlrE )current (Ih) from the matrix This occurs a
ime

5.3 The allotter will mark the Crap circuit,
and the dropped line will refire to the
trap and be held This IS time (2).

(@) The addressed feature will check
) the lines class of service If the
line IS acceptable, the feature will provide a drop
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Fig. 12-5. Block Diagram of Feature Call Termination.

back inhibit (DBI) pulse to the allotter. The DBI
Bullse will prevent a dropback-tcrjunctqr (DBY) from

eing originated within the alottér. This occurs
during time (2)

5.4 The trap circuit will drop the line, and
the line VO will mark positive. The
feature VO will then mark to -18VDC. and the P-S
and T-Q matrix diodes will fire, and termination will
occur This takes place during time (3).

55 If the addressed feature does not pro-
vide a DBI Ig)ulse, the dlotter will gen-
erate a DBJ pulse  The DBJ pulse will be sent to the
’.unctor dropping the line from the trap circuit. The
ine VO will re-fire through the P-S matrix to the
Ee)—marked junctor VO
4

his takes place during time

(@  Thejunctor will recognize this
and send a busy tone o the line

6.0 PNPN MATRIX - SEE FIG. 12-8

6.1 Each primary matrix PCB has 25 out-
lets f?r connection to 25 line VO ter-
minals

(@ Each primary outlet is con-
) _ nected to five primary diodes
Each primary diode 1s connected to five secondary
diodes Eac secondar¥ diode becomes a secondary
horizontal (SH) outlet Each primary-second
PCB has 25 SH outlets gRefer to Fig 12-8)
(b)  The SH outlets (100) of four P-S
. matrices are graded to provide
15 outlets for assignment to the junctor VO’s, and 25
for assignments to the tertiary matrix inlets

6.2 The SH grading for the junctors 1s
shown in Fig. 12-9 In a 12-junctor
system, VO’s 13, 14, and 15 are folded back to VO’s
8,9, and 10

(8 A maximum of 12 junctors may
be_e(wpped per cabinet Dwgs
130117 and 329972 detail the strapping

6.3 Each cabinet has one tertiary quarter-
nary (T-Q) matrix (316041).
NOTE: See Table 11-1 of Section XI

(a) Each quaternary matrix has 40

~quaternary horizontal (QH) in-
lets Each QH inlet is assigned on a one-to-one
basis to the feature VT's
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' Fig. 12-7. Osciliograph Showing Failure
l -‘ of a Feature Call.
(b)  For a100-line cabinet, the fol-
FEMURE lowing circuits VT's require a
QH outlet assignment:
i o QR - Total
| Circuit Required  Possible Equipped
G ' Junctor 1 each 12 12
DB! '_Franksfer Junctor % eacn 24411 1%
runks excl
(FEATURE) TieLines 1 each 0 12
-12 Attendant Trunks 1 each 2 2
Code Call 2 each 1 1
Public Address 1 each 1 1
G Conference 5 each 1 1
Line Lockout 6 each 1 1
DBJ
(ALLOTTER} Totd 46 52
. 6.4 Although it is possible to specify a
1B . , single cahinet with 46 or 5%)0 rcuits
ms = MILLISECONDS requiring QH outlets, this cannot be done due to the
us * MICROSECONDS limitation of 40 QH Inlets each T-Q.
Fig. 12-6. Oscillograph Showing Feature Call (@) Thetertiary horizontal (TH
Control Marks. outlets are made available for
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Fig. 12-8. PNPN Matrix Block Diagram.

grading to the secondary horizontal (SH) cutlets.
(b) Strapping information for single
and multicabinet systems 15
provided in Dwgs. 130117 and 329872.

7.0 DC VOLTAGE GENERATION - SEE FI5. 12-10

The AC input is provided to a step-
down transformer located in each
cabinet.

Each bay has its own separate rectifier and series
regulating (SR) circuits. Bay 1 has the above, plus
the control circuits. The control output regulates
al power supplies by controlling the series regulator
circuits. Thus, the outputs of al power. supplies of
atype(i.e, -1 ? are parélleled for multibay opera-
tion, and controlled from bay 1. Thus, al adjust-
ments (except +3VDC) are made on bay 1.

7.2 Each power supply (-18, +18.5, +36,

-36 VDC) has its separate AC input

from the transformer secondary to its separate rec-
tifier assembly.

7.3 On TE-400 assemblies 320136, the
rectifier assemblies are |ocated on
rclaeb_rear of the cabinet or in the external power
Inet.

7.4

7.1

On TE-400 assemblies 130097, the
rectifier assemblies are located

within the power supply assemblies.

7.5 On TE-400 assemblies 320136 with
Internal power, the +3VDC is derived
from the +18 5, -18VDC supplies anti is fused and
adjusted from She front of each cabinet.

7.6 On TE-400 assemblies 320136 with:

) ~ externd power, the +3VDC supply is
derived as in paragraph 7.5 but fuse and adjustment
location i in She rear of each power cabinet (85924).

On TE-400 assemblies 130097, the
+3VDC supplies are derived from the
+36, -36VDC supply and ate adjusted from the front
of each +36, -36VDC supply (Section V, Fig. 5-2).
7.8 The voltage check reference trans-
former (paragraph ‘7.1) provides AC
outputs to the 316070 voltage check Teference circuit

that allows the 316010 to supply +18, +36, +56 to the
316089 main darm and voltage check circuit.

7.9 The outputs of the +18.5, -18, +36,

-36 VDC supplies are adso supplied to
the 316069. The 316069 compares these outputs, and
(if within £10%) provides a ground to the auxiliary
relay via the auxiliary relay power signa (APS).
With the auxiliary relay operated, aground is sup-
plied to each power relay of each bay. The PR is
operated and power is supplied to the system voltage
bus bars. Each PR has four “C" type contact sets.
In the IDLE gtate (320136 assemblies with external
power cabinet 85924 and 130097 cabinet assemblies
only), an IDLE load IS provided.

7.7

Each contact set is composed of (one each) -18, +18 5,
-36, +36 VDC

7.10 If ashort is placed upon the DC bus
_ bars, the power S“f ly output will fall
10% below its rated output. The 316069 will detect

this and remove power from the system by removing
ground from the APS lead, ultimately removing
ground from al PR relays and de-energizing same.
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15 (OCAL JUNCTORS EQUIPPED — RO STRAPS ARE REBUIRED
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7.11 I the AC input goes beyond limits, the
cutpat of the 316070 will vary. Var-
fance greater than « 10% will be detected by the
314049 and power removed as described above. The
AC fmput to the 316070 is fused.

7.12 The APS lead is multipiied through the
blower switch and the SVDC supply on
130097 assemblies only. The DC power i automatic-
ally removed when:

(a) blower fails, or
(b} SVDC power supply fails or is
misadjusted.

7.13 The 316069 has adjustments and alarm
lamps (paragraph 2.9 and Figs. 5-1
and 5-3 of Section V) corresponding to each power
supply. The adjustments are made initially and it
may or may not be necessary to readjust them.

7.14 A manual reset is provided.

7.15 A constant voltage transformer is
~used for the AC Input, thus allowing
for large line fluctuations.

7.16 Applying an external ground to the
) AI%%era% when the Plg relay is de- |
enerfnz_ed (asin paragraphs 7.10, 7.11, or 7.12) may
result in serious damage to the system.

7.17 As noted in Section XI, the power sup-
plies are not interchangeable. A
-18VDC (for exam Ie% supply for bay I has control
circuitry and ma’g e | dentified by the adjustment
otentiometer. For bay 2 the potentiometer and con-
rol circuit will not he equipped.

7.18 On the 130097 assemblies, a 5VDC
source is equipped. See Section X,
paragraph 3.57 for description.

80 THREE-VOLT DC SUPPLIES

8.1 The basic functions of the £3VDC sup-
_ ~ pliesis tanrOV|de clamp voltage to
the lines, junctors, and all other circuits capable of

originating or terminating a call.
8.2 failure of the-3VDC supply usudly
resultsin an inability to ring aline.
8.3 Failure of the +3VDC supply usually
rglﬁlults in an inability to terminate’a
call.

NOTE: Termination to any feature circuit is (gener-
aly) as described in paragraph 5.0. Certain features
do nﬁt El).I'EI) lize the VT or seizure as described in para-
grapn .

9.0 ATTENDANT OVERRIDE

9.1 Each junctor, trunk, or tie line has the
following outputs: DIW, DIX, DIY,
DIZ. These outputs are connected via a grading pat-
tern to the 316062 attendant override.

12-10

9.2 Each junctor, trualk, or tie lize bas an
. override voice originate (OVO) oz
override voice terminate (OVT) lead conmected o the
318062.

9.3 When the attendant averzide button is
depresaed on the Attendant's conscle,
the CON0IES 8 T-R is connected to the overzide circait,
via the OPT lead

9.4 The attendant then key punches the
desired station sumber on the console
key pad. This causes the terminate bus to be marked
and the line circuit addressed. This provides 3 posi-
tive pulse via the line VO, P-8 matrix, jusctar VO
(or trunk/tie-line VT) to the 316962 via ihe DIW, DIX,
DIY, and/or DIZ leads.

The 316062 will decode the input and cause the OPT
lead to be connected to the Consste T-R.

9.5 A one-second burst of dial tone wilt te
. _ provided t0 warn the parties of the
incoming call.

9.6 I the desired station is not busy, BT
will be returned to the Attendant.
10.0 GROUP HUNT - SEE FIG. 12-11
10.1 Each group hunt PCR contains two

_ group hunt circuits. Fig. 12-11 shows
only inputs/outputs for one circuit only.

(@ A master glr_oup bunt lineis

assigned. TheH's, T's, and U's

leads are connected to thee group hunt circuit.

In an idle state, ground is pro-

vided to each dave line viathe

GHA lead. Refer to paragraphs 4.5 and 4.6.
(c) If the master line is addressed,
~the group hunt circuit is ad-
dressed. The following outputs are provided:

8) GHCR and GHCS to the sys-
tem allotter to inhibit the
trap circuit.

(2) RTA to the system allotter
to expand the RIT pulse to
3.32 milliseconds.

(d The RIT expansion causes the
) ~H's T's, and U’s mark to re-
main for 3.32 milliseconds. If the master lineis not
busy, it will mark positive on its VO and termination
will occur. Refer to paragraphs 4.1, 4.2, and 4.3.

10.2 If termination does not occur, the
2grou hunt will sequentialy open each
GHA lead (1-2-3-4). If the first dave line is free, it
will be marked and will terminate (refer to para-
%aphs 45and 4 6). If thefirst davelineis busy,
e second dave line may respond.

10.3 If dl dave lines are busy, termination
will not occur. At the end of 3.32
milliseconds, the junctor or trunk/tie line will detect
that termination has not occurred and will provide a
busy tone to the originating line.



TM 11-5805-652-14

TE 8US
" G
MASTER GROUP HUNT
LINE CIRCUIT L Ga
v G

NOTE Lines GHA must be connected to ground or
group hunt circuit

GCROUP HUNT

36085

[y
< T0 ANA, SBA OR GROUND
GHER-GHLS
= 10 REGULAR & STAKDBY ALLOTTER
RIA
-+ 10 REGULAR & STANDBY ALLOTTER
GHA-]
& 10 SLAVE ] LINE CIRCUIT GHA
GHA-2
o T0 SLAVE 2 LINE CIRCUIT GHA
GHA-3
—— 10 SLAVE 3 LINE CIRCUIT GHA
CHA-4 + 10 SLAVE 4 LINE CIRCUIT GHA

Fig. 12-11 Group Hunt Circuit Block Diagram.

10.4 The fourth slave GHA may be con-
~ nected to a maximum of 75 line
GHA's If it ISmarked, all 25 lineswill attempt to
terminate. One will succeed This will be entirely
at random.

105 The GHE (group hunt extend) lead will
) be tied to ground unless it is utilized
by the single digit access (SDA) or assigned night
answer (ANA) circuits.

Accessing the SDA or ANA circuit (connected to GH
via GHE) will then result in addressing the master
line as in paragraphs 10.1 through 10 4.

11.0 SINGLE DIGITACCESS (316086)

11.1 Six lines may be connected to the SDA
_circuit.  These lines may then be ad-
dressed by dialing the assigned single digit.

11.2 The call is processed as in para-
graphs 3 1,32,33,34.41,42,
and 4.3 with the following exception
11.3 The register recognizes the single

_ ) di?it and addresses the SDA circuit
with an Ii’s and feature mark. This opens the SDA

ling's GHA lead (as in group hunt), and allows termi-

nation to occur as described in paragraphs 3 1,3 2,
33,34,41,42,and43

120 AUXILIARY JUNCTOR APPLIQUE CIRCUIT
(316079)

12.1 Each junctor’s (maximum 12) JB
unctor_busy) output IS connected to
the 316079. Each 316079 has three AJB (all junctor
busy) outputs (one per register)

As long as N out of N+1d'unctors are free, the AJB
lead will remain at -18VDC

If N+1 become busy, then all JB inputs are at -18 (a
free junctor yields a ground on its JB lead) and the
AJB output goes to ground.

12.2 If an attempt is made to dial a local
) subscriber number through the N+1
junctor. busy tone will be returned

123 Feature calls will be processed
normally
13.0 EXECUTIVEOVERRIDE (EOR)
13.1 The EOR circuit provides the capabil-

) ity of reaching a busy line. The sub-
scriber, who has access to this circuit, will be able
to access a busy line via the junctor/trunkitie line
with which the busy line is associated.

12-11
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13.2 The EOR circuit 18 permansntly
agsociated with the line whick is cap~

able of overmding a bugy line. A jumcior ia also
asgigned to his line, such that this line can only
seize thig particular junctor which is made not ac-
cesgible o any other line. This line dials for the
desired number in the normal manner. ¥ the de-
sired Line is busy, the subscriber with the EOR
(Executive Override) feature could dial digit two to
access the desired busy line via a set of relay con-
tacts to the junctor associated with the desired
busy line.

13.3 As the subscriber with the EOR (exec-
ulive overrule) feature goes off hook,

the EOR line seizes the EOR applique circuit and
EOR junctor. (The common OH input (G the line
circuits s removed from the executive's kine cir-
cust and EOH from the executive applique circuit 18
connected to the OH terminal of the executive's line
circutt. The SOM output of the EOR junctor 18 iso-
lated from the common SOM terminal of the junctors.
With the above arrangement, the EOR line ciriuit can
only seize the EOR junctor.) And, the EOR junctor
seizes aregister via the R-J matrix in the normal
manner. \When all the dialed information is stored in
the register. termanadion is ready to take place. The
register extends a pulse to the termination side of
the junctor. 1n this case, this pulseis also extended
to the EOR applique circtit via terminad MC.

During this time slot, the dzgived ling circait will
alec be marked by the terminating bug. U the line |
ecircuit is buay, this pulse is extended io its jsactoy |
and this pulse from the line circeit (o the wectar
ﬁllmﬂcamhmmlmmmm
The output of this gate is fed back to the EOR agpli-
que circuit via four diodes to operate 2 set of fip~
wmmmmmrummmm‘
circuit is located. I ihe EOR party desires to ouer-
ride, ke dials two. This will enable the relays, and s
path via the relay contact will be established from
the EOR line circuit to the junctor afier 2 burst of
warning tone is sent to both parties.

14.0 TRUNK-TIE LINE SEIZURE

14.1 Any trunk or tie line that is accessible
by dialing a feature digut(g) must he
:;uilpzped with a trunk allotter (326034). See Fig.

(a) Termination to a trunk feature
was deacribed in paragraph 5.0.
() Each trunk aliotter can allott 2
maximum of 28 trunks/tie lires.
These 28 trunks/tie lines are divided into four trunk
groups (TG) for a maximum assignment or seven
frunks to each TG
(c) A trunk/tie line must be aliotted
) before it can be seized directly
by a subscriber.

A auomEr
M
F 161
™ TRUNK 162
- ALLOTTER 163
168

1 23 45 67 8 910M1N12131415 1617 mus

TK - TO ALL TRUNKS

TA - TO ALL TRUNKS

RFT-SFT - TO ALL TRUNKS

COS - CLASS OF SERVICE

Fig. 12-12. Block Diagram of Trunk Allotter.
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@) The trunks/lie lines are
assigned sequentially as shown
in Table 12-1.
Table 12-1

Typical Trunk Group Assignment

TG Trozks

, 10, 34

LR RN
BN e
0 = &

[

]

®

o

eh

(e) As the trunk alictter is ad-
) dressed, it will step sequentially
through its four TG's.

14.2 The Alloiting of the trunks in each
group is described in the following
paragraphs:

(a) When power is applied to the
cabinet, one of the four leads of
the TG will mark negative. This negative pulse will
be present on the TG lead of the assigned trunks.
b) Of the assigned trunks, one wiil
beallotted.” This is due to the
firing of a four-layer diode on the individual trunk

bard.
()  Whentietrunk alotter is ad-
dressed via a feature digit(s)
(FD) and feature mark, RFT and SFT will mark all
trunks. The trunk E{e\/lously allotted will accept
thisinput and mark itsVT. .
(d At the sametime, the trunk
. _ dlotter will step to itsnext TG
and mark it negative. The trunk allott lead (TA) of
all assigned trunks will mark positive, and a trunk
will be dlotted. .
(e)  Asthe trunk alotter is ad-
dressed, the lines class of
service is checked. If acceptable, a DBI pulse IS
sent to the allotter from the trunk allotter. At the
same time, an FMA input IS provided to the system
alotter to double the RIT pulse.

14.3 Each TG will always have afirst
allott, second allott, third alott, etc.,
gtunk. The second will alott if the first is busy,
C.

(@ It 1S Important to understand
~ that thefirst allott, second,
etc, may not be in sequence. This is due to the use
of four-layer diodes within the trunk. For example:
In TG1, trunk 17 could be the first allott, trunk 5 the

second, etc. o
(b) If al trunkswithin atrunk
roup are bu_sx{, apulse onthe
trunk allott overflow TKE)Iead will cause any free
trunk to allott

14.4 The trunk alotter assembly _316034(22
] may be strapped so that a diode mus
be provided to resfrict a line or a diode is not
equipped to provide restriction. This option is not
avallable on TE-400 320136 assemblies

T™M 11-5805-652-14

14.5 A NAM input is provided from the
urassigned night answer circeit © re-
alipit the trenks for each unassigned night answer
cﬂ&emmwlsevmbemmiedbymm
pulse.

14.6 After the criginating subscriber
seizes the trunk, the central office
{CO) trunk will be seized. The central office dial
tone will be returned to the subscriber's extension.

15.0 TWO-WAY CITY TRUNKS

151 This circuit provides a means of
establishing calls between an EPABX
extension and the central office. Incoming calls may
2o u:.mcmh the attendant, or directly from an exten-
sion to the central office.

15.2 Functions:

(@ Marks the trunk busy when it is
] seized by an extension or the
city so that the trunk cannot be all otted. .
b) Passesdia Pulses to the city.
¢) Provides toll restriction.  ~
d Pr(ﬁlds trunk hold on incoming
calls.

(6)  Provides trunk hold on outgoing
calls for time and charges infor-
mation.

(f)  Provides a means of transfer-

. _ring the trunk to another EPABX
extenson on either incoming or outgoing cals.

(99 Provides for consultation calls,

. or transferring either incoming
or outgoing calls.

(h) Provides unassigned night
answer service.

(I)  Provides assigned night answer
service.

i)  Provides camp-on-busy access.

)  Provides operator recall on out-
oing or incoming calls. .

()  Provides attendant's access with
visua and audible indication.

m) Provides trunk splitting.

n  Provides a means of releasing if
the city abandons the call at any
time,

(0) Provides asix-second delay
after the extension goes “on
hook” before the trunk can be
glon%lj' essage registrati

ovides m e registration.

g Provides attendant o?/gerride.

r)  Providesattendant recall on an
incoming cal if the extension

should lose the call for any reason

15.3 The following terms will be used in
describing the operation of the two-
way city trunks:

BzG - Busy Guard Relay
BZ - Buzzer Lead

CT - Cut-Through Relay
L - Did Relay

Sz - Saize ReI%/

RU - Ring-Up Relay

12-13
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T - Tip

R - Ring

VT - Vaice Terminate

188 - Trunk Splitting Lead

REX - Release Extension

COA - Camyp On Access

COE -  Camp On Enable

1B - Trenk Hold

LU - Lock Up

TIA - Transfer Junclor Access

TIR - Transfer Junctor Release

TUN - Trunk Unassigned Night Answel

ORI - Operator Recall Inhibit

SAT - Saturate

TL - Trunk Lamp

RFT - Feature Terminate

SFT - Feature ~Terminate

TG - Trunk Group

TA - Trunk Allott )

ovT - Override Voice Terminds
154 The following, paragraphs describe the

g1enera| operation of two-way city dial
trunks for both loop and ground start operation.

15.5 City originates cal to EPABX.

(@ Thecity placer ground on thetip
of the EPABX trunk.

(b)  The BZG relay operate@.

(c) -18 volts is extended to |ead
BZ-1 to cause the attendant's
buzzer to sound.

(d)  The trunk is marked busy to

. prevent it being allotted end
seized by an EPABX extension.

(e)  The Attendant’s trunk Iamg_

button flashes bright at 120 ipm.

NOTE: 155 (a) and (b) for 316075 trunk only.
15.6 Attendant answers the incoming call.

(@) The Attendant depresses the
flashing trunk  button.
(b)  The trunk is held in a busy state
. to prevent it from being allotted
and seized by an EPABX extension.
(c)  The Attendant trunk lamp button
) . changes from bright flashing at
120 ipm to bright steady. The console’s talk city
lamp cornea on. o )
(d)  The COB circuit is accessed (if
a COB is idle).
(e)  The Attendant may now converse
with the city party via the TC
lead, XR2-2 relay contacts, and T1.

15.7 The Attendant terminates a city call to
an EPABX extension.

(@) The Attendant keys-in the de-
sired EPABX exténsion via the
Attendant key sender. These digits are stored by
both the Attendant’s and the COB storage circuifs.
When all the digits have been stored, the Attendant’s
control circuit during its alott period marks the de-
sired extension and extends a negative pulse to the
trunk via the PU lead.
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(b} The trunks VT lead i® marked
negative.

) ¥ termination is complete, the
extengion and the trunk will be

connected together via the four-layer dinde matrix
and ring toae will be sent to the line.

(d} The ring tack tone is sent (o the
city party and the truck is held
in 2 busy state.

(e} The Attendant may now release |

) from the trunk if it is desirabie,

or may remain COnnected to the trunk to anzcunce Uhe |
call.

() H the Attendant releases from
the trunk, the tzunk lamp button

will change from: bright steady to dim €0 ipm to indi-
cate a ringing condition.

Text EPABX extension answezs.

(@ Thetrunk seases the answer
condition.
(b) Tae Attendant's trunk lamp
i button changes from dim 60 ipm
to dim steady if the Attendant has released from the
trunk; othervise, the Attendant's trunk will remain
bright steady.
(c) The trunk is held in 2 buay
state. The ring tone and ring
back tone are turned off. .
(d) If the Attendant remained con-

. ) nected to the trunk, anegative
signal is sent to the Attendant's control via the TSS
lead to operate the automatic trunk splitti ng{ circuits.
The automatic trunk splitting circuit will hold the
trunk speech gate off via the SAT lead. The Attend-
ant may converse with the EPABX extension via t&e
TE lead without the city party overhearing the con-
versation. The trunk h ‘gate will turn on when
the Attendant releases from the trunk, allowing the
EPABX extension to converse directly with the city
party. If the Attendant released from the trunk while
the trunk wasin the ringing condition, the trunk
speech gate will turn on as soon as the EPABX ex-
tension ~answers.

With the EPABX extension having answered the call,
the trunk digit stores are enabled, making operator
recall and transfer junctor features available to the
extension as soon as the incoming trunk cal is
answered.

15.9 Release Extension
If the extension keged by the Attendant
does not answer, the Attendant depresses the REX

button on the turret. This places atimed negative
pulse of approximately one-half second duration on
the REX lead, causing the trunks VT Iock-ui) path to
be interrupted. This allows the trunk to_release the
unanswered extension by removing matrix holding
current.

NOTE: The only time an extension can be released
using the REX button is while the extension is in a
ringing or busy condition.

15.10 The COB terminates the city call to
an EPABX extension.

(a)  If the extension to which the
Attendant wishes to terminate



the trunk is busy, the Aitendamt may place the treok
in 2 campron-tusy (COB) condition by depressing
the COB button on the Attendaat turret.

() Viten e Attendant entersa

truck to service an incomiog

cali, 2 negative pulse is seat to the OOB circuft via
lead COA. This cacses the OOB circuit to mark lead
COB 1 or COB 2 poaitive, seizing the associated clir-

cuit.
(c) H the call i3 completed in the
normal manner, the COB cir-
cuit wiil be released.
(d) H the extension is bosy and the

Attendant
hutton, the COB circuit is set via the COE-1 lead.
The Attendant's trunk lamp button changes from

bright steady to dim 120 {pm.
{e) The L relay remains operated,
holding the ioop to the city

closed. Thus, the trunk, in effect, is in a hold con-
dition under contrel of the COB. The COB circuit
will mark the COB-1 or COB-2 ieads positive,
causing an attempt to mark the trunks VT lead.
However, 28 long as the Attendant is in the trunk,
the signal is inhibited.
() The Attendant may now release
from the trunk. Every five sec-
onds, the COB circuit will cause the trunk’s VT lead
to be marked negative. At the same time, the COB
_ attempts to mark the extension.
() When the extension becomes
) idle and both the trunk and ex-
tension are marked, they will be fired together via
the four-layer diode matrix. The trunk’s sensing
stages will detect this and:

(1) Send a ring tone to the ex-
tension.

{2) Cause the COB to be re-
leased.

The Attendant’s trunk lamp buttor will change from
dim 120 ipm to dim 60 ipm, indicating the ringing
condition.

' The call will now proceed as a normal call.

(k) I the Attendant should key in the
wrong number or desire to
change the number, the COB circuit must be re-
leased to clear the COB storage circuits. The At-
. tendant operates the REX button which sends a
, timed (one-half second) negative pulse to the trunk
via the REX lead. When the REX pulses negative, the
COB is reset.
(i) If the city party should abandon
the call while the trunk is under
control of the COB circuit:

(1) The trunk will release be-
cause the loop has been
opened.

(2) The COB is reset, thus
releasing the COB circuit.

(3) The hold condition is re-
moved.

(4) When the six-second timer
times out, the trunk will re-
turn to an idle condition.

TM 11-5805-652-14

(i) U the Attendant should re-enter
the trunk while it is under con~
trol of the COB circuit, the COR enable filp-flop will
be reset via the LU lead. The Attendamt’s trunk
lamp button will change from dim 120 ipm to bright
steady. I arother exiengion is desired, the REX
button should be operated in order to clear the COB
storage circuits.

I the city party wishes to hold the extension for a
longer period, the Attendant must re-operale the
COB button before releasing from the trink.

15.11 Operator Recall

(@ Ifitisdesired, the EPABX ex-
~_tension may recall the Attenaant
by dialing the digit 3 or above. _
(b)  The operator recal is set.
(©) A negative voltage is sent to the
BZ lead to sound the Attendant’s
buzzer.
(d) The Attendant’s trunk lamp
) button for that trunk switches
from dim steady to bright 120 ipm.
() As the Attendant enters the
- trunk, the BZ lead returnsto
ground, disabling the Attendant’s buzzer.
(?) The trunk is now under control
_ ~of the Attendant who can talk
with both the extension and city party.
(@ The Attendant’s lamp button for
that trunk switchesfrom bright
120 ipm to bright steady.

NOTE: Since thereis an extension in the trunk, COB
is not accessed when the Attendant enters the trunk.

(h)  The Attendant may now transfer
the call to another extension or
release from the trunk, placing the trunk beck under
control of the extension. If transfer is desired, the
party requesting the transfer must go “on hook”
after contacting the attendant.

15.12 Trunk Hold

(@ Any time after the Attendant
_ enters atrunk, the trunk may be
placed in a trunk-hold condition by depressing the
trunk-hold button at the Attendant's turret.
Depressing the trunk-hold
~ button places a ground on the TH
lead. The L relay is held operated, and the loop to
the city isheld. _
(c) Each time the Attendant enters
N atrunk and the trunk isin a hold
condition, thetrunk isreset viathe LU lead.
The main functions of the hold
condition are:

(1) To hold an incoming call
while the Attendant is busy
with something else.

(2) To obtain time and charges
from the central office
operation.
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{e} The trunk lamp button will only
give an indication of 3 trunk
kold condition when the attendant has released from
the truak and there i9 no EPABX extension in the
trunk. The lamp indication is 3 dirm wink.

15.13 Transfer Junclor Access

(a} When desirable, the EPABX ex~
tension connected to the trunk
may initiate a consultation call after answering an
incoming trunk call, or ten seconds after the last
digit was dialed on an culgoing trunk cail by dialing
the digit one. This causes the transfer to be
accegsed.
{b} The digit one i3 detected, caus~
ing one of the four-layer diodes
connected to TIA 1 or 2 to fire (if 2 transfer junctor
ig available). When one of the diodeg has fired, the
circuit is held marked. L.
(c) The speech gate circuits are
turned OR,
(d) If atransfer junctor has been
seized, the dial tone will be
passed to the trunk VT lead via one of the marked
four-layer diodes. .
(6 Thetransfer junctor and system
register. The trunks VT lead is
now held marked by two circuits:

(2) The normal hold path which
is under control of the ex-
tension connected to the
trunk. _

(2) The transfer junctor.

f The city trunk speech gate IS
U turned%ffl* P :

15.14 Extension dids into transfer junctor.

(@  The extension connected to the
) trunk may now dial the number
of the desired EPABX extension. Dial pulses are
passed to the transfer gunctor viathe TJA lead.
(b) If the extension should dial the
wrong digit, the extension may
cancel the call by momentarily going “on hook,” re-
leasing the transfer junctor D_urln? the time the ex-
tension is ‘on kook," the trunk is held marked by the
transfer junctor for approximately ten seconds
When the extension goes “off hook,” again the trans-
fer junctor will be released, making it necessary to
dia digit one again to reseize the transfer junctor

NOTE: Do not use this feature after the last digit
has been dialed.

(¢)  When dialing is completed, the
_ transfer junctor will 'send a
ulse via the TJA lead to the trunk which sets the
ransfer terminate flip-flop This removes the hold
condition placed on the trunk by the transfer junctor
when the transfer junctor was accessed The trunk’s
VT lead is now under control of the extension con-
nected to the trunk o )
(d)  The digit stores in the trunk are
now enabled.
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(e} I the called extension is buey,

the tranafer junctor will send 2
busy tone to the trunk.

) To release the transfer junctor
it i3 necesgary @ dial the
digit one.

(g) U the called extension is idle,
the transfer junctor will send a

ring back tone to the trunk.

) H the called extension is not
answered, it is necessary o

dial the digit one to release the transfer junctor.
15.15 Extension in transfer jonctor answers.

{a) When the extension im the trans-
fer junctor answers, the called
and calling parties may converse without the city
party hearing the conversation.
{b) The city party may be included
in the conversation by the exten-
sior in the trunk dialing the digit two.
{c) The digits are stored in the
. digit stores of the trunk. The
transfer junctor ofkEraRoe GirCuit witl be set, and
turns the city speech gate on.  The city party is now
included in the conversation.

15.16 Transfer Jurictor Release

(@ The extension connected to the
_ ) trunk may release the transfer
junctor at any time after termination by dialing the
digit one.

15.17 Transfer

(@ During a consultation call, it

) may be desirable to transfer the
extension connected to the transfer junctor to the
trunk (placing this extension in control of the trunk).
The extension connected to the trunk goes ‘on hook.”
Thissignal is sent to the transfer junctor viathe TJA
lead. The extension IS released from the trunk.

After approximately a one-

) second delay and during the
transfer junctor’s allott period, the transfer junctor
releases the extension connected to the transfer
junctor and extends a pulse to the trunk to mark the
trunk’s VT lead. )

(c) If the attempt to transfer is not
successful, the extension will be
reconnected to the transfer junctor. During the next
allott period, the transfer junctor will be released as
described previously = Since there is no extension
connected to the trunk’s VT lead, the trunk will clear
to an idle condition. If the original call was an in-
coming call, the trunk will be reseized by the city.
(d) If the attempt to transfer is suc-
cessful, the extension will be
connected to the trunk, placing the trunk under con-
trol of the transferred extension During the next
transfer junctor allott period, the transfer junctor
will be released as described previously.

NOTE: Do not attempt to transfer until after the ex-
tension connected to the transfer junctor answers.



15.18 Unassigned Night Answer (UNAJ
(3) U for any resson the Attendant's
turzet 15 (et unattended, the

unassigned night answer (UNA) may be turned on (at
the Attendant’s turret), giving any EPABX extension
the capability of servicing ar incoming trunk call.
(b) When the truck is seized by an
incomiag call, the BZG relay is
operated, and a negative signal is sexnt to the UNA
circuit via the RU lead which actuates an audible or
visual alarm, indicating an incoming trunk call.
(c) Any extension may answer the
trunk cabl by dialing the UNA
feature digit. The UNA circuit will mark the trunk's
VT leard via the TUN lead. The extension and the
trunk will be connected together through the four-
layer diode matrix. The trunk i now under control
of the extension.
(d}) Operating the UNA key places a
ground on the ORI fead. Thus,
with thetrunk is the UNA condition, the operator
recall feature is inhibited.

15.19 Assigned Night Answer (ANA)

(a) If for any reason the attendant
turret is left unattenaed, the
assigned night answer (ANA) may be turned on (at the
attendant'sturret). A; igned extension now has
the capability of servicing the incoming trunk call.
(b)  Whenthetrunk isseized by an
. incoming call, a negative signal
is sent to the ANA circuit viathe RU lead. The ANA
circuit will mark the trunk’s VT lead during its
alotter period via the PUA lead. At the same time.
the preassigned extension is marked, causing the
extension and trunk to fire together via the matrix.
Thisis detected by alowing aring signa to be sent
to the extension and a ring back signal to the city
party. The VT lead IS now held marked. When the
ANA circuit was turned on, a negatlve signal was
extended to the trunk via the ANF lead.
(c)  When the extension answers, the
) VT lead moves to +l volt. The
trunk is now under control of the extension.
(d) If the city abandons the call
before the ANA extension
answers and the extension isin aringing condition,
the extension will be released
(e)  Operating the ANA key places a
) ) ground on the ORI lead. Thus,
with the trunk in the ANA condition, the operator
recal feature is inhibited.

15.20 Trunk Allotted (See Paragraph 14.0)

(@ Only atrunk that has been
. _ allotted may be seized by an
extension attemgtlng to make a call to the city

Refer to Fig. 12-12
(b)  For a trunk to be allotted,
either lead TC or TK must be
negative and lead TA positive, This will allow the
trunk to be allotted. The trunk is now under control
of the trunk allotter for outgoing calls
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15.21 Extension oniginates call to city.
fa) When an extension with the
proper class of service dials the

trupk feature digit, the trunk allotter places ground
on leads RFT-SFT. This marks the VT lead of the
allotted trunk. The Extension which dialed the fea-
ture digit will now be connecied to the trunk via the
matrix, placing the trunk under contrel of that ex-

tension. )
(b) The trunk is now marked and the
trunk busy lamp is turned “on.”
The trunk lamp Button turns"on” dim steady.
¢) Theten-second timer is primed.
TheL relay is operated.
€) WhentheL relay isoperated,
g{rcl)ga‘ngj is placed on the trunk’s

(f)  The city equipment responds b
_ fl acing ground on the trunk’s
lead operating the BZG relay.
(9 The CT relay now operates,
clwngthe [0op to the city which
operates the SZ relay and relgy _
(h) “When the C relay is operated,
the speech gate to the city is
turned on and the ten-second timer is now enabled
and starts to time out. With the loop to the city
closed and the speech gate on, the EPABK exténsion
will hear adial tone from the m)te/.
() The EPABX extension may now
_did the city number.
() TheC rela% releases at the
~ dtart of each digit and re-
operates 300 milliseconds after the [ast dia pulse of
each d|?|t. This shorts out the T1 transformer dur-
ing dialing and resets the ten-second timer; there-
fore, the inter-digit time is always ten seconds.
(Y VVRen the ten-second timer
~ times out, the L relay is held
oggtded, paever]tmgAalmy r?]ore dlakl péJ_Is_es to be
p to the city. Also, the trunks digit stores are
enabled, making opeérator recall and transfer junctor
eatures avalable The extension.

15.22 Attendant originates call to city

(@) The Attendant may originate a
_call to the city by depressing the
trunk button of any idle trunk
Ground 1S extended to the trunk
) via the K lead to operate the KR
relays which are then held operated by a ground on
the LU lead ,
(c)  The L relay operates via ground
on the S lead. )
(d)  Ground is extended to the city on
the R lead, and the city returns
round on the T lead, operating the BZG relay With
the BZG relay operated, the CT relay will operate,
closing the Ioog to the city which operates the SZ
relay and the C relay
(e) “Dial pulses are passed to the
city via the S lead and L1 relay
contacts

NOTE 1: The Attendant cannot access the trunk’s
digit stores; therefore, the transfer junctor is not
available to the Attendant
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NOTE 2: The Aitendant does mot enable the ten-
sdegnd timer.

15.23

Refease Cily (RC}

(a} U the Attendant should dial the
wrong digit when dialing 2 city
number, the city geay be released and reseized by
depressing the RC button.
(®b} Ground is removed from the S
lead, allowing the L relay to
release. Thus, the loop to the city is open, allowing
the city equipment to release.
{c} When the RC button is released,
the city will be reseized as

degcribed above.
15.24 Attendant Transfer of an Extension
fo a Trunk

(8 The Attendant may transfer an
'EPABX extension from the
attendant's feature circuit to a trunk by depressing
a trunk lamp button of an idle trunk. )
The operation of the trunk isthe
_ same as in paragraph 15.21 with
the exception that during the attendant’ s feature
alott period, the trunk's PU lead is marked negative
causing the trunk's VT lead to be marked viathe PU
lead. This connects the extension that was in the
attendant’ s feature to the trunk. Thus, an extension
that is restricted from making a trunk call is now
connected to a trunk. ] )
()  The Attendant may did the city
~number for the extension and re-
lease the extension from the trunk, or the Attendant
may release from the trunk and allow the extension
to dial the city number. However, as long s the
Attendant is connected to tThe Trunk, the L rlay is
ander_control of the Attendant, and the extension
cannot signal the city. The extension is inhibited
from operating the L relay. _
(@) When the extension entered the
“trunk, the ten-second timer was
enabled. Thus, the first digit must be dialed within
ten seconds.

NOTE: The Attendant should not place the trunk in a
hold condition until the city answers.

15.25

Toll Restriction

(@)  When the class of service for an
) extension is such that the exten-
sion can make only limited city calls, the toll re-
striction circuits will monitor ‘the information dialed
to the city. )
(b)  When a trunk is allotted, ground
) is extended to the toll restrictor
via the TRA lead. If a toll restiction circuit IS not
available, the trunk is inhibited from being marked
via the TRA lead when a restricted extension dials
the trunk feature digit. )
(c) When the trunk IS seized by a
~_ restricted extension, the toll
restriction circuit 1S seized via the TRF lead.
(d)  As the extension dials into the
city, the first three digits are
assed to the toll restriction circuit via the TRH
ead If the first three digits are an unrestricted
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code, the call will proceed normally. E. however,
the code is restricted, the ioll restriction circyit
will inhibit the L relay feom operating via the TRG
lead and extend a busy tone 1o the truak’s VT lead via
the TRT lead.

15.26 Aftendant Override
(3} If the Attendant wishes to coa-
verse with a busy EPABX ex-

tension, the Altendant may initiate an attendant
override. [f the busy extension ig connected to 2
trunk, the level of the VT lead will move from +IV to
approximately +4V, causing the DIW, DIX, DIZ, and
DIY leads to be marked.
() The override circuit recognizes
these signals and connects the

Attendant to the OVT lead of the proper trunk, thus
aliowing the Attendant to converge with the EPABX
extension.

15.27 Reverse Battery Supervision Detection

(City Answer Detection)

{a) Some types of CDO, during a
heavy traffic period, wit be
seized and connected through to the EPABX; how-
ever, there may be a period of waiting for a CDO
register to become available. This wetling period
may be longer than the time-out pefiod of the ten-
Hseconddtgwer. I fn this r<]:ase the ﬁxtgum would
ear adial tone from the city when she ¢ r
became available but WO_U|dt¥0t be agre té‘éf‘eﬁ‘ the
city number due-to the timer having timed out,
locking the L relay operated. This option provides
aresistor, diode, relay combination to detect the
answer supervision sent from the central office.
(b)  The ten-second timer circuit is
_ inhibited until the CDO party
answers. This operates the RB detection relay and
the timer starts to time out. The inhibit network on
the timer also changes its time-out period to approx-
imately 500 milliseconds. After the timer times out,
the circuit operation 1S as described.

NOTE: All the components necessary for this option
are mounted externally to the standard trunk printed
circuit boards.

15.28 Optional CT Relay Control

(@) When the local connector in the
o central office is of the tg%e the
same as or similar to the Bell System’s No. 1656
local connector) that places battery on the tip (“T”
lead) of the city trunk and when the local connector is
i e g tripped by the city trunk, strapping option “A”
must be eqswpped as described in Note 8 on Dwg.
316075( )66. S
(b)  This option allows the CT relay
) __contro fIﬁ)-fIOﬁ to be set ap-
proximately 16 milliseconds after the L relay is
operated as opposed to the normal operation.
] ~(c)  This change in timing is re-
quired to insure the CT relay control flip-flop is s
before the BZG relay is released by the battery ap-

plied to the tip ("T” lead) by the local connector.



15.29 ioop Trunk Comparisom

(a) Operation of the loap start trusk
is simuar to operation of the
ground start city trunk.
(b) A ring up (RU) relay is provided
on the loop start trunk instead of
a busy guard relay.
{c) I a city party abandons a cail
while the locp start trunk is in
the ringing condition, and the Aitendamt has released,
the trunk will release if the city trunk has first party
release. H the city trunk has last party release, the
Attendant must re-enter the trunk to effect release.

Thisis not true on the ground start trunk. 0t will re-
lease in either case.

(d) I an incomung call, wuh a

round start trunk, should be
logt (for any reason)‘a'l—ter it has been terminated to
an EPABX station, the operator wiil be recailed in
approximately 15 seconds.

This does not apply to the loop star* trunk. The call
will be lost in this case.

160 TWO-WAY DID LOOP TIE TRUNK (LOOP
SIGNALING) AND E&M TIE TRUNK (E&M
SIGNALING) OPERATION

16.1 General

Refer to paragraph 2.0, Section X,
for trunk assembly numbers

16.11 The following descriptions of DID

_ trunk circuit operation were written
basicaly concerning the loop signaling type trunks;
however, there 1S no difference in the operation of
the trunk circuit when using E&M signaling types.

16.1.2 Purpose of Circuit - The DID trunk

) circuit provides a means of extablish-
ing a call between an EPABX extension and the cen-
tral office (CO) Out%omg calls ma )go through the
attendant or directly from an EPABX extenson to the
CO._Incoming calls can go directly to an EPABX ex-
tension if the outside party dials the extension num-
E%rAang(er dialing the city number assigned to the

16.2 City Originates to EPABX

16.2.1 The city places a resistive loop on the
) tip and ring (T and R) of the trunk
which operates the INC relay.

16.2.2 The trunk IS marked busy to prevent it
from being allotted and seized by an
EPABX extension

16.2.3 The attendant’s trunk lamp button
turns “on” dim steady via the TL lead,
indicating the trunk is busy.

16.2.4 The trunk is now held busy to prevent
the trunk from being allotted
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16.25 Accessing a Register for an Incoming
Call

faj K a register is idle it is ac-
cessed via the RS leads.

(b) The fact that a register has been
accessed by the trunk 1s de-
tected.

{c) Dial pulses sent irom the city

. . are detected and passed 1o the
regiSter via the RS lead to the register

(d) If aregister had not been ac-

) ) cessed by the time the first dial
pulse is received from the city, a register may not
be Seized should one become idle.

(e) If the register was not accessed
the busSy tone gates are enabled, thus alowing busy
tone to be sent to the city party.

(f)  Second Dial Tone (optiond)

) (See Table 2-3, Section II).
Whe register access is detected, the second dial
tone flip-flop IS set. The C relay is operated, re-
mowing the resistive shorts from across T1; idle
period termination 1S removed, and the dial tone
gates are enabled sending dial toneto the city.

16.2.6 Register Termination of the Call to an
EPABX Extension

(@) When the register has received
) dl the digits from the city, the
I‘e_ﬂl_ ster sends a terminate pulse approximately 1 6
millisecond duration to the trunk via the RS lead.
This IS detected and causes the trunk’s VT lead to be
marked negative. At the same time, the register
will cause the desired line circuit to mark positive
on its VO lead. If the extension is idle, the extension
and the trunk will be fired together via the four-
layer diode matrix. This causes the trunk’s VT lead
to ascend to approximately +1V then descend to ap-
proximately -5V. o o _
(b)  The inhibit on the ring signal is
removed
(c)  The VT level detectors detect
that an extension has been fired
to the trunk and causes ring signal to be sent to the
EPABX extension via the trunk’s VT lead, T-Q, and

P-S matrix. )
The busy tone gates are in-
hibited ) )
()  Ring back tone is sent to the city
(rg The trunk’s VT lead is held
marked.
(9) The attendant’s trunk lamp
o _button will flash dim 60 ipm,
indicating an extension is being rung
The reset condition is removed
~ from the reverse battery (RB)
relay control flip-flop ) o
(i)  If the desired extension is busy,
 the terminate pulse will be sent
to the trunk, causing the trunk’s VT lead to be
marked. However, the extension will not be fired to
the trunk; thus, the VT level will go to approximately
-18V for the duration of the terminate pulse. At the
end of the terminate pulse, the register terminate
flip-flop is set  This removes idle period termina-
tion, operates the C relay, and enables the busy tone
gates, allowing busy tone to be sent to the city.
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16.2.7 EPABX Extension Answers

(ay When the extension answers, the
VT lead potential rises from
approximately -5V to +IV. The +IV level 15 set by
potentiometer 3R4.

(b} The VT level detectors sense
the answer condition.
(¢} Ring signal and ring back tones
are turned off.
. {4} The attendant’s trunk lamp
button changes from dum 60 ipm
to dim steady via the TL lead
{e) The trunk's VT iead s held
marked
() The trunk ts held in a busy
state
(g} The reverse battery (RB) relay
) control flip-flop is set (opera-
ting the reverse battery supervision relay).

NOTE: The L relay will operate at this time; how-
ever. it will have no effect on the circuit as the OTG
relay is not operated.

(h)  When the RB relay operates:

(1) The C relay IS held oper-
ated and under control of
the RB relay

(2) The trunk’s digit stores are

) enabled, maklr]F operator
recall and transfer junctor features available to the
EPABX extension if the trunk circuit is so equipped

(i)  The speech gate to the city IS
turned on”

() I(fjfle period termination IS held
0

16.3 Transfer Junctor Access (Optional) -
See Table 2-3, and Paragraph 15 13

16.4 Extension Dials Into Transfer
Junctor - See Paragraph 15 14.

16.5 Extension in the Transfer Junctor
Answers - See Paragraph 15.15.

16.6 Transfer Junctor Release - See
Paragraph 15.16

16.7 Transfer

(@ During a consultation call. it
_ ma;Fl be desieable to transfer the

extenson connected to the transfer Junctor to the
trunk (placing this extension in control of the trunk)
The extension connected to the trunk goes “on hook’
This gdgnal IS sent to the transfer junctor viathe
marked four-layer diode and the extension is re-
leased from thé trunk

(b)  After apJ)roximatel a one-
. second delay and during the
transfer junctor's dlott period, the transfer junctor:
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(1) Releases the extensiom com-
nected to the transfer
JURCtOR .

(2} Extends a pulse to the sywmnk
to marlk the trunk's VT lead
via the marked focr-layer
diode

{c) I the attempt to transfer 18 suc~
cessful, the extension will be
connected to the trunk, placing the trunk under com-
trol of the transferred extension During the next
transfer junctor allott period, the transfer junctor
will Be released as has been described
fd) 1 the attempt to transfer 1% not
suceessiul, the extension will
be reconnected to the transfer unctor and during the
next allotter period the transfer junctor will be re-
leased as has been described.

The trunk will then take one of the foltewing actions:

(1} ¥f an EPABX extension
. . nitsated the call, the trunk
\[gnllI clear down to an idle condition and the call wail
e lost
(2) If the city wnstiated the call,
the trunk will provide a
-18VDC voltage to the BZ lead t0 sourd the
attendant’s audible alarm. The attendant's truni
lamp button switches from dim steady to bright 120
ipm via the TL lead. indicating a request for service
by that trunk. When the attendant enters the trunk,
the trunk IS reset. the operator recall is reset. the
trunk is now under control of the attendant and may
be serviced as described later.
(3) If the city party hangs up
) before the timer times out,
the trunk will be reset, the timer will not time out,
and the trunk will clear down to an idle condition.

NOTE 1: Do not attempt to transfer until after the
extension connected to the transfer junctor
answers

NOTE 2: If the trunk circuit is not equipped with

an attendant access circuit and an attempt to transfer
IS not successful, the trunk will clear down to an idle
condition when the transfer junctor IS released and
thecall ISlost

16.8 Operator Access (Optional) - See Table
2-3, Section 1 1

16.8.1 Dial Zero Operator Recall

() Ifitis desired, the EPABX ex-
o ' _tension may recall the attendant

by diding the digit 3 or greater, after answering an
incoming call or ten seconds after the last digit” was

didled on an outgoing cdl
(b) "Thedia pulsesare detected and
passed to the digit stores

(c) At thestart of thefirst dial
. pulse, the reset condition IS re-
moved from the digit stores, allowing the digits to be

passed to the digit stores  As the third pulse comes

Into the stores, it IS detected and inhibited so that no
more pulses are sent to the stores



(d) A meganve voliage 1S semt 10 the
BZ le2< to spund the attendant’s
audaibie alzrm
(e) The attendanl's trunk amp
button switches from Jdum Steady
to bright 120 ipm via the TL lead, indicating 2 re-
quest for service by that trunk.

16.8.2 Extended Rimga.agz

16.8.2.1 Wher an imcontiug <2 has been termi-
nated to am extenston and the extenswon

1$ ringeng, the ring signal gates were enadled, re-
moving the negative voltzre necessary (o hold the
timer circuit recovered; thus, as soon as the FPABX
extension starts runging, the tumer Staris tuming for
30 seconds If the umer umes out before the exten-
sion answers, the operator wil be recalled.

This disables the ring sigral gates after a short
delay, which allows the timer to racover, cuts off
ring signal to the extenswon, ning back to the city
party, and drops the matrix conneciion to the exten-
s1on. With the operator recalled:

{a) -18V 1s extended w the BZ lead
to cas~e the attendant's buzzer
to sound

(b} The attendant’s trunk lamp

. ) _ button changes from dim 60 ipm
to bright 120 ipm via the TL lead, indicating a re-
quest for service by that trunk. The attendant may
now service the call as described later

NOTE: After the operator IS recalled and the ringing
gates are disabled. the city party will not hear ring-
ack tone The city party’s phone is quiet until the

attendant enfers the trunk.

16.8.3 Attendant answers a request for
service
16.9 Operator Recall
169.1 There are three operator recall condi-
tions

(a)  Dial zero operator recall This
IS when an extension connected
to the trunk dials the digit three or greater as has
been explained in paragraph 16.8.1 o
(b Recdl for extended rln:c[ung as
explained in paragraph 16 8 2
(c) Recall for alost transfer call as
explained in Step (d) of para-
graph 16 7

16.10 Recall Circuit Operation

(2)  Theattendant depressesthe
flashing trunk button, causing
the trunk’s KR relay to operate by placi ng aground
ontheK lead TheKR relays are then held operated
by aground on the LL_JHI]eaE day IS held ated vi
b el relay operated via
(0 the S lead

()  The operator recall IS reset by
a ground through KR1-2 relay
contacts
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{d) The negative voltage 1S removed
from the BZ lead.
{e) The attendam’s trurk lamp
button switches from breght i20
ipm to bright steady via the KRI-2 relay contacts and
the TL lead.
16.11 If the request for service s a dial
Zero operator recall, the attendart
may now talk witn both the extension and the city
party, or €iher separately, b aeps essing the ialk
city {(TC) button or the talk extension (TE) button
The trunk is under contrel of the attendant; the at-
tendant may new transfer the call to another exten-
swon (when the first extensica hangs up) or release
from the trunk, placing the trunk back under control
of the extenswon. I the attendant 1s tu extend the
call to another extension, the extension connected to
thee trunk must hang up The "on hook™ condition 15’
$ Y level detectors; the extension
is released from the trunk by removing the holding
current from the four-layer diode matrix. This puts
the attendant incomplete ‘control of the trunk

(@)  The attendant may now extend
_ _the call to an extension by
punching the extension's number into the key ‘sender
‘These digits are stored by the attendant’s stora%e
circuits "When all the digits have been stored, the
attendant’s control circuit during its allott period,
will mark, the described extenson and extend a negative
pulse to the trunk via the PU lead )
(b)  The trunk’s VT lead is marked
negative -18V via the PU lead
(c)  If the desired extension is idle,
the extension and the trunk will
be connected together via the four-layer diode
matrix This causes the trunk’s VT lead potential
to increase to age/rommately +1V, then decrease to

approximately -
The VT level detectors cause
" ring tone to be sent to the
EP{A_BX extension via the trunk’s VT lead, T-Q, P-S
matrix

(e) Ring back tone is sent to the
city partﬁ _
(f) ghe trunk 1S held in a busy

ate
(9 Thetrunk's VT lead is held
marked

(h)  The atendant may now release
_ ) from the trunk if it is desirable
since the trunk is now under control of the ringin
ates |If the attendant does release from the trunk,
the trunk lamp button will change from bright
steady to dim 60 ipm viathe TL lead

(i)  When the extension answers,

) the VT lead moves from ap-
proximately -5V to +1V  The +1V leve is st by
potentiometer 3R4

() The VT level detector senses
the answer condition
(k) The attendant's trunk lamp

] _ button changes from dim 60 ipm
to dim steady if the attendant has released from the
trunk, otherwise, the attendant’ s trunk lamp will re-
main bright steady

() Thetrunk's VT lead is held
married

12-21



TM 11-5805-652-14

(m} Ring signal and ring back are
turned “off."
(a) 4 negative signal is sent (o the
attendant's control via the T88
lead to cperate the automatic trunk gplitting circaits
tf the attendant 1 still in the trunk. The automatc
trunk spuitting circuit will hold the trunk speech gate
“off"” via the SAT Jead. The attendant may converse
with the EFABX extenswon via the TE lead without
the city party cverhearing the conversation. The
trunk speech gate will turn “on” when the a.lendant
releases {rom (be trunk, allowing the EPABX exten-
sion ‘o converse directly with the city party. K the
attends nt refeasea from the trunk while the trunk
wag in the ringtng condition, the trunk speech gate
will turn “on™ as scon as the EPABX extension
answers.
16.12 If the request for service 18 a recall
for extended cinging, the circuit
operation is the same as described in paragraph 16.10.
The attendant may now converse with the ciuty party
via the TC lead and T-R leads.

The attendant may extend the call to an extension in
the same manner as in the previous paragraph
(16.11).

16.13 If the request for service is recall
for lost transfer, the circuit operation
is similar to Steps (a) through (e) of paragraph 16.11.
The only difference is that when the attendant enters
the trunk, there is no EPABX extension connected to
thedtrunk and the attendant will be in a “talk city”
mode.

16.14 Attendant originates call to city.

16.14.1 The attendant may originate a call to
the city by depressing any of the idle

trunk’s trunk lamp buttons.

(@) Ground is extended to the trunk
) via the K lead to operate the KR
rela{s which are then held operated by a ground on
the LU lead. _
(b)  The L-relay operates via ground
ontheSlead.
(c) Idle period termination IS re-
moved via the SAT lead.
(d) The OTG relay is operated
) ) This extends a resistive loop to
the city to seize the city eqwﬁment. Dial tone will
now be sent from the city to the attendant via T1 and
the TC lead _
(e) Dial pulses may now be passed
to the city via the S lead,
KR1-3 relay contact, and L-I relay contacts, which
opens and closes the loop to the city.
f)  The trunk IS marked busy
Eg The attendant’s trunk lamp
button turns on bright steady via
the KR1-2 relay contacts.

16.15 Release City (RC) - See Paragraph

15.23
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16.16 Attendant Transfer and Bxtension
to a Trunk
16.16.1  The attendant may transfer am EPABK

extension from the attendant’s tzumk

circuit to a trunk by depressing am idle tzunk’s lamp
Btton.

16.16.2 ‘fhe operation of the trunk 1% the same
as in paragraphs 16 10 through 16.13,
with the exception that durmng the attendant’s featare
allott periad the trunk's PU lead 13 marked negative,
causing the VT lead of the trunk to be marked via the
PU lead, KR1-6. At the same time, the extension 15
released from the trunk circuit; thus, the extension
is transferred to the trunk. In this manner, 2 re-
stricted extension may be connected to a trunik.

16.16.3  The attendant may dial the city number
for the extension and release from the
trunk, or release from the trunk and allow the exten-
sion to dial the eity number.

NOTE 1: When the extension entered the trunk the
ten-—secom_l timer was enaoled; thus, the first digst
miust be diaked® within ten seconds. Otherwise, the
L-relay will b¢ neld operated, preventing any Signal-
ing to the city.

NOTE 2: The attendant should not place the trunk im
a trunk hold condition until the city party *nswers.

16.16.4  As long as the attendant is in the truak,
the trunk’s lamp button will be bright
steady; when the atterdant releases from the trunk
with an extension connected to the trunk VT lead, the

trunk lamp button will switch to dim steady.
16.17 Trunk Hold
16.17.1 Any time after the attendant enters a
trunk, the trunk may be placed in a
trunk hold condition by depressing the trunk hold
button
16172 The trunk hold will;

(@) Hold an incoming call while the
attendant 1S busy with something

else.
(b)  Hold the connection to the city
) so the attendant may get time

and charges information firm the central office
operator on outgoing calls.

16.17.3 The trunk hold button places ground on
) ~ the TH lead which sets the trunk hold
flip-flop via the KR2 3 relay contacts.

(@)  The L-relay 1S held operated for
an outgoing call
(b)  Each time the attendant re-
enters the trunk it IS necessary
to depress the TH button again if the trunk is to be
put back into trunk hold

(c)  The trunk lamp button will only
N give an indication of a trunk hold
condition when the aftendant has released from the



trusk and whea there 5 oo EPABX extension 0on-
nected to the trunk. The lamp izdication is 3 wisk

16.18 Truss Allcited

16181  Qaly a wusk that has beea alloited
may be seized by an extensinn 2t
tempting to make 3 city call.

16.18.2  See paragraphs 14.0 ans 15.20.

16.19 Extension originates call to city.
16.19.1 See paragraph 15.21.

16.20 Toll Restriciion (Optionall — See

Table 2-3, and Paragragh 15.25.
16.21 Attendant Override - see Paragraph

15.26
16.22 intercept (Oplional)
16.22.1 Recorded Message Option

(2} U the city party originates a call
to the EPABX trunk and dials a
feature number or an unequipped extension number,
the intercept circuit will recogmize that the cail
cannut be completed and send a recorded message to
the city party.
(b) During the register terminate
pericd, a pulse is sent to the
intercept circuit via the ITP lead.
(¢) If the cal cannot be completed,
the intercept circuit sends sig-
nals back on the BTl and ITC leads to hold off busy
tone.
(d) A recorded message is sent to
o the city ;?arty from the intercept
circuit via the OVT lead and T1.
(e)  When the city party hangs up, a
) ~ release signal is sent to the
intercept circuit via lead ITR.
16.22.2 Attendant Access Option
(@) If the city party originates a
) cal to the EPABX trunk and
dials a feature number or an unequipped extension
number, the intercept circuit will recognize that the
call cannot be completed. ) )
During the register terminate
~ period, a pulse is sent to the
Intercept circuit via the ITP lead.
(c)  If the call cannot be completed,
the Intercept circuit sends a
ground back to the trunk on the ITC lead to set the
operator recall ) ) _
(d)  Ring back tone is sent to the city
from the intercept circuit via
the OVT lead ar(1d) T1.
e

When the attendant enters the

) _trunk to answer the request for
service, a release s‘|jgnal is sent to the intercept cir-
cult via the ICR lea

If the call is abandoned before the attendant answers,

a release sijgnal is Bent to the Intercept circuit via
the ITC lea
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16.23 Busy Out
16.23.1 The trunk circuit may be busied out by
Placing a strap acvoss the busy out

terminals. This places a negative voltage:

{2) 7o tura on the atterdant's trunk
lamp bu‘ton dim steady indi-
caling the trunk is busy.
fb) To cperate the L-relay, the C-
relay, and the OTG relay, which
cloges the Joop to the city, thus preventing an in-

coming call.
(e} To prevent the VT lead from be-
ing marked by the trunk allotter,
thus preventing an outgoing call.

16.24 Reverse Battery Supervision (City
Answer Detection) — (Optionat) —
(Loap Trunks Only) — See Paragraph
15.21.

16.25 Miscellaneous
16.251  Operator Recadl Inhibits

(8 When DID trunks are used in a
system equipped with other

types of trunks that have the night answer features,
it Is necessary to inhibit @l the operator recall fea-
tures in the trunk circuits. When the ABA or UNA
key is operated, a ground is placed on the ORI lead.
This inhibits dial zero operator recall, recall for ex-
tended ringing, and recall for lost transfer.

16.25.2 Reset When the System Power is
Turned “On”

(@ When the system power is
turned on and the system has
been reset, the trunk should be in an idle condition.

If the trunk hold should be set when tie power is
turned on, the trunk could be held busy and | he at-
tendant would have to enter the trunk'to clear the
condition. it isalso possible to fire the trunk to an
“off hook” extension when the power is turned “on.”
This condition looks normal to the trunk circuit and
ﬁanrllot be reset except by placing the phone “on
00K.”

If the central office were extending a loop & the time
the power was turned “on,” the condition looks
normal and the trunk cannot be reset except by re-
moving the loop.

When the power is turned “on” and there is no loo
from the city and the trunk has not fired to an “o
hook” extension, a pulse is extended to the transfer
junctor access circuit via RK1, to insure the trunk is
not connected to the transfer junctor, which could
prevent the reset of the trunk

16.26 E&M Option (See Table 2-3)

The operation of the trunk circuit
adapted for E&M signaling is the same as that for
loop signaling with similar features except that
instead of being seized by a loop the E&M trunk is
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seized by a ground on the E lead. The city 18 seized
by placing battery on the M lead via the L relay con-
tact. For E&M operation the trunk must be used
with an E&M signaling circut. This circut will be
mounted esternal to the equipment cabinet.

16.27 Two Digit - In Dial Completion

In situatzons that require multiple
assignment of the CO hundreds digit, the 316302(2)
register s utilized within the EPABX.

This ailows hundreds identification of the umber be:
wng dialed by trunk seiZure, requiring o_nIy the tens
and umuts digits to be pulsed from the city. Thus, a
trunk n cabinet 1. upon Seizure, automatically
assumes that the station being addressed is located
within that cabinet (hundreds group).

In practice this 1S accomplished via recognition Of
the RS lead seizure, and by assignment of the RS-RF
leads, the called station is determined.

As this is a accomplished by shop wiring, changing Of
trunk/station relationships mac\; only be accomplished
after careful study of Dwg 130117.

17.0 TWO-WAY TIE Il NE 316060()68 AND 316051(68)
- LOOP SIGNALING AND E&M SIGNALING

Purpose of Circuit

171
17.1.1 This circuit provides a means of
) ~ ediablishing calls between extensions
in two different PABX telephone systems. Incoming
calls may, by waiting for dia tone and then diding
the desired extension number, be connected to that
extension or (if the line had the proper class of
service) dial a feature digit ma access any of the
features provided in the second EPABX system.
Outgoing calls may be initigted by an extension (with
the proper class of service) by dialing thetieline
access digit. waiting for the second dial tone, and
then dialing the desired extension or feature number
in the far end EPABX.
17.1.2 Circuit Functions
a)  Provides loop or E&M signding.
Provides atendant or executive
override
() Marks the circuit busy when
) seized by an incoming or out-
going call so that the circuit cannot be allotted
(d) Provides direct, access to fea-
) ture circuits (when equipped
with the proper class of service) or extensions in the
terminating EPABX

17.2 Functional Description
17.2.1 The originating PABX places a re-
sistive [oop on the tip and ring of the
tieline.
17.2.2 This seizesthe tieline, allowsit to

o mark its VO lead towards +18VDC,
seizing a free junctor and register (see paragraph
30 - Origination)
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17.2.3 Dial tone will be reiurned to the orygi-
natsng PABX party, who may now dial
the required access digits to accomplish operation.

17.2.4 The line will require ane PNPN P-8
matrix PH inlet, thus requiriag ane
line per equipped tie line, reducing the total system
by one line per equipped tie line.

17.25 Seizure allotting of the tie line was
described in general in paragraph
14.0.

17.2.6 Extension originates to an cutgoing tie

linecal.

(@)  When an extension with the
o ~ proper class of service cials the
tie line feature digit, the trunk allotter places ground
on the RFT, SFT. and RCS leads which allow the
trunk’s VT lead to be marked negative for approxu-
mately 1.6 millisecond. The extension which diated
the feature digit now be connected to the trunk
via the matrix and the VT lead, placing the trunk
under control of that extension. =~
When the matrix is fired and
) held, the level of the VT lead
increases from -18V to approximately +1V.
(c)  The trunk’s VT lead is now held
marked.
(d)  The trunk is marked busy.
IGrc()jund is extended to the MET
ead.
(e)  Approximately two milliseconds
ter the matrix firing is de-
tected, the OTG relay IS operated.

(f)  When the OTG relay operates:

1) The L-relay is operated.
2) A ground is extended to lead
) ~ OTG-M to operate the out-
going peg-count circuit. o )
(3) A resistive loop is extended
to seize the far end PABX.
(4) The secondary of T1 is con-
nected to the speech path
S0 that tones may be passed to the EPABX extension.
() Apgroxmately_lso milliseconds
after the matrix IS fired and
held, the C-relay 1S operated. This:

(1) Removes the inhibit, allow-
ing the speech gate to be
turned “on.” o
(2) Removesthe resistive
o shorts from Its primary of
T1, dlowing dia toneto be heard by the EPABX sub-
scriber via T1 and the VT lead.

] ~(h) The EPABX extenson may now
dia the desired far end PABX extension number
The dial pulses are detected and sent out via the
L-1 relay contacts

(i)  The C-relay releases at the

 start of each digit and re-
operates 180 milliseconds after the last dial pulse
of each digit This shorts out T1 dunn% diding to
improve the signding to the far end PABX  The
speech gate IS turned “off” The speech gate is then



held “off* by C-1 relay contazts during each series
of dial pulses.

17.2.7 Attesdant or Executive Override -
see paragragh 15.28

17.2.8 Busy out

The tie lire may be busied cut by
placing a strap across the busy cut terminals.

17.2.9 The manimom izpat sigral level the

tie line will accept t-=c2 distortion
occurs is zero DBM.

17.210  Optional Tie Line Circuits

(a) Loop Trunk Signaling - The
loop tie line described in para-

T™M 11-5805-652-14
graghs 17.1.1 through 17.2.9 is the basic tie line
circeit.

&) E&M Signaling (Optional) - The
operation of the tie line cireuit

adspted for E&M signaling is the same 28 that for
loop signaling except that instead of being seized by a
loop, the E&M tie line is seized by a ground on the E
lead. Amsiher PABX is seized by placiang battery on
the 34 iead via the L-relay. For E&M operation, the
tie line must be veed with an E&M signaling circuit.
This circuit will be mounted externally to the equip-
ment cabinet. Circuit description for Two-Way Tie
Lire 316051 ( ) 88 (E&M Signaling) is shown in Dwg.
316080 ( ) 77.

180 CONSOLE OPERATION
18.1 Refer to paragraph 3.3 of Section X

_ for basic console fun&tons, Refer to
Section V, paragraph 8, for console operation.
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Section X111

TROUBLE DETECTION AND REPAIR

1.0 ROUTINE MAINTENANCE
1.1 General

Routire maintenance of a solid state
switching system is greatly simpiified in comparison
to a mechanical system.

1.2 Periodic Inspection and Maintenance

Visual inspection and routine mainten
ance checks should be made quarterly--four times
per year.

13 Visual Inspection

(@ Cleanliness of Cabiret assembly
location area.
(b)  check cables from MDF o sys-
] tem equipment for damage and
snug fit on cable connectors. _
(c) Check equipment cabinets for

damg_e.
(d) Indication of water seepage Or
leakage

(e)  Equipment cabinets for disturb-
ance of PCB’s.

1.4 Electrical Maintenance

(@ Referto SectionV - Perform all
st%)s of paragraphs 2.4, 2.5,
and 2.6.

()  Refer to Section V - Perform al
steps of paragraphs 3.2, 3.3,
3.4, and 4.0.

(c) FromaTJP, did trunk access
_ digits and observe trunk allotter
"stepping” through all four alott groups.

NOTE: IF, WREN TROUBLESHOOTING, A PCB IS
REPLACED AND DOES NOT CORRECT THE

, TROUBLE, RE-INSERT THE ORIGINAL PCB
BEFORE PEPCEDURING FURTHER

15 The troubleshooting proceduresin this
Section are performed in conjunction
with the assSOCiated tables of Section XIV.

1.6 The TE-400 is under warranty for one
year. An attempt to replace com-
_ponents upon a PCB may void the warranty upon that
PCB if it 18 damaged beyond repair during the
attempt

1.7 The troubleshooting procedures in this
_Section are offered as an aid to the
installer/repairman. Careful study of this manual,
the equipment, and the Equipment ‘Specifications
should provide the necessary knowledge. If problems
are encountered beyond your ability, contact:

Cudtomer  Service

ITT Telecommunication
2107 Swift Drive

Qak Brook, Minois 60521

Telephone: (312) 654-3600

Telex:

2.0 TOTAL SYSTEM FAILURE

2.1 No aarms - complete system failure -
_ refer to Section 111, Fig. 3-1, for sys-
tems using 130097 cabinet assemblies.

211 Check the following for defects:

a) ACcircuit breakers
b) AC input
c) Voltage check transformer
fuse - refer to Section 111, Fig.
3-10, for 130097 cabinet assemblies. _
(o Blowerﬁs) (130097 cabinet
assemblies only)

2.2 Main alarm and voltage check (316069)
PCB is aarmed.

(@ Check DC power SJpBIias -18,

) +18.5, -36, and +36VDC. Refer
to Section V, paragraph 2.4. If power suppl¥ output
voltafJes are correct, proceed to Step (b). It power
supply voltages are out of tolerance and will not ad-
just, proceed to Step (e) or (f).

(b)  Check outputs of 316070 voltage
) check reference s%pfly. See
Section V, paragraph 2.9.1.1, and Fig 6-1.
(c)  If 316070 output voltages are
~incorrect, replace 316070 PCB
and recheck. Main aarm and voltage check 316069
may need adjustment. See paragraphs 2.9.1.2 and
2.9.1.3 of Section V.
(d). If 316070 output voltages are
correct, perform al steps of
paragraphs 2.9.1.2 and 2.9.1.3 of Section V. If
aarm lamps remain ‘on” and DC power is not re-
stored (PR relay Operated), perform all steps of |
Par raph 17.0 (power-off ‘measurements) in Section
V. Replace PCB 316069 and repeat al steps of
paragraphs 2.9.1.2 and 2.9.1.3 in Section V.

()  On single cabinet systems, re-
move AC power and replace
defective supply. See Step (g) below.

NOTE: Refer to paragraph 3.22 of Section X and
paragraph 7.0 of Section XII.

() On multicabinet systems, use
" the following procedure to
locate the defective supply.
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(1} Remove AC ingut power.
Remove 316489 main alarm
and voltage check. Disconnect DC power output
cable and controk lead at last equipped bay. Insure
that cables are not shorted.

(2} Restore AC power. Check
for faulty supply as in Step
{a) above. If DC supply voltages (paragraph 2.4,
Section V) are now within tolerance, the disconnected
bay is at fauit. Perform the following step if DC
supply voltages are still incorrect.

(3) Repeat Steps (1) and (2)
above until supplies in

cabinets 4, 3, and 2 have been eiminated, If power
supply at till checks bad, trouble is in cabinet
ply.

(4) Replace defective supply

and do step (g).
(@ Make dl adjustments on 316069

PCB as in paragraphs 2.9.1.2
and 2.9.1.3 of Section V. paregrep

2.3 PCB 316301 (5VDC Supg and Alarms)
Alarm Lamps “on” - 7 Cabinet
Assemblies Duly)

(@ Replace PCB 316301 and follow
instructions outlined in para-
graphs 2.6 and 2.9.1.3 of Section V.

2.4 Stations do not ring. RBT normal. No
aarms.

(@ Check fuseat ring generator.
Replace, if necessary.
(b)  On 320138 assemblies, did TVP
from another TVP. Insure RBT
received Observe RL3 on 316037 (tones) pulsing
Replace, if required.

Observe ring generator extension relay pulsing. If
316037 RL3 {)ulses and extension relay does nat,

check |nput repay Repair as required. Replace
as req
2.5 No dial tone at all stations - major
aarm
(@  Check both (r 6(()egular and standby)
alotters 316039 () for an aarm

condition. Replace as required.
(b)  Check both (regular and standby)
tone supplies for an alarm con-
dition. Replace as required.
(¢ Inspect al registers (316025 or
~316302) for an darm condition.
Replace as required.

2.6 No dia tone at all stations - minor
aarms

(@  Check 316037 tone supply If in
an darm condition, remove and
check for did tone at TVP If dial tone returns, re-
place PCB
()  Check 316039 alotter If in an
_ darm condition, remove and
check for dia tone at TJP. Replace as necessary.
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(c} Check all registers (316035 and

316302) for an alarm condition.
Replace as required.
2.7 No wusy tone (BT) and/or ring back
tone (RBT) at all stations - major
alarm

(a) Repeat Step (b) of paragraph 2.4.

2.8 Wrong numbers - all stations {station-
to-station or station-to-feature)

(@) Perform all steps of paragraghs
3.4.1 through 3.4.6 of Section V.

2.9 Wrong numbers - all statisns (incom-
ing DID trunk calls)

(@ Perform al steps of paragraghs
3.4.1 through 3.4.6 of Section V.

(b)  Insure correct digit. Olitpulsing
from centra office eauipment.

30 MAJOR ALARMS

3.1 A magjor alarm will occur if both of
the following PCB's fail. The console

alarm lamp will glow abright red and the console

buzzer will sound continuoudly when this happens.

Common Control Circuits

Regular  Allotter 316039( )122
Standby Allotter 316639( )122
Regular Tone Supply 316037( )122
Standby Tone Supply 316637( )122
Regular Originate Control 316029( )122
Standby Originate Control 316029( )122

3.2 As noted in Section XII, failure of any

regular common control circuit will
result in automatic transfer from the defective regu-
lar PCB to the standby. The possibility of this no
occurring was covered in paragraph 2.5.

3.3 On TE-400 assemblies 320136 with the
PFCT relay mounted upon the 316062,
a m jor alarm W|II_|pIace those stations assigned to
into the PFCT mode and they will be connected
d| rectly to the central office equipment.

3.4 Replace all card(s) causing a major
aarm.

35 On some 130097 TE-400 cabinet
assemblies a failure of the +3VDC
supply may cause a mgjor dlarm. Consult Equipment
Specificetions _ The alarm lamp on the 316301 PCB
will be“on" Test/adjust 3VDC as in Section V, '
paragraphs 2.4 and 2.5

40 MINOR ALARMS

4.1 General
A minor alarm will be generated a

times when there are no system defects. Depress
the reset key when aminor alarmisindicated |f



the alarm lamp goes "out” and does mot come back
“on,” it may be assumed that the system is operating
normatly.

4.2 The locations of the alarm lamps are
shown in Fig. 5-1, Section V. The
alarm lamps are color coded ca some 130097 cabinet
assemblies. Refer to paragraph 1.1, Sectior V.

4.3 If 2 PCB indicates a minor alarm, re-
place same with PCB. If the minor
alarm condition remains, furiher troubleshosting will
be necessory.

4.4 Failure of the following PCB's will
generate minor alarms.
316025 () 122 Register
316029 () 122 Originate Control and Lamp
Generator
316031 () 122 Camp-On-Busy

Trunk Allotter
Attendant Control

316034 ( ) 122
316035 ( ) 122

316037 () 122 ‘Tones Supply
316039 () 122 Allotter
316041(7)122 T-Q Matrix
316067 ( ) 122 Toll Restrictor
316073 () 122 Attendant Trunk 1
316074 ( ) 122 Attendant Trunk 2
316099(1)122 Attendant Trunk 2
316302(1)122 Register
4.5 Failure of the fuse that protects the

externa 48VDC will cause a fuse
alarm on some systems.

4.6 On systems with auxiliar?/ power
~ cabinets, failure of the blower will
cause a minor alarm.

4.7 On 130097 cabinet assemblies. failure
of the £3VDC or externa 48VDC will
generate a minor adarm.

4.8 Originate Control and Lamp Generator
(316029) Trouble

(@ Indication- Originate control
~and lamp generator ‘drifts” into
an alarm condition. Depressing reset key cures
trouble temporarily but alarm condition” returns,
b) ~ Remedy - Retest junctors (Sec-
) __tion V, paragraph 4 0). Seize
each junctor a minimum of five times. When alarm
appears, replace junctor under test.

50 STATION TROUBLES
5.1 Generai

511 Always check +3VDC supplies when-
ever a station complaint IS received.

(a) Check +3VDC fuses on TE-400
systems using 320136 assem-

ies

(b)  Check +3VDC at TP output on
all 130097 assemblies

(c)  The 5VDC supply and alarm
316301 PCB includes a 3vDC
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alarm lamp on TE-400 systems using the 130087
cabinet aesemblies.

512 In the following repair procedures,
_disconnecting the station under test at
the MDF terminal and connecting a TVP is referred
to as “Connect TVP."

5.2 No dial tone -no origination -no
termination.

a) Connect TVP. )
TVP receives dial tone. Dial
_ . TVP from TJP (refer to Section
V). Trouble is indicated in station wiring or instru-
ment. Locate and repair. . .
()  Connect TVP. If nodia toneis
received, replace station line
card. Retest from TVP. Re-connect station T-R a
MDF. Retest from station.

5.3 Dial tone normal - origination normal
- station will not ring.

Calling party hears chopped RBT The
RU relay (on line PC fchatters when station is
called (ring trip).

a) Connect TVP. )
b) Cal TVP from TJP. TVP rings.
. ) Trouble is indicated in station
wiring or instrument.

ll\leng E: Probable short to ground on “R” lead or “T"

(c)  TVP does not ring. Replace sta-
_ tion line card, then re-connect
station T-R to MDF. Retest from station.

54 No origination - termination normal

a) Connect TVP.
) Call TVP from TJP. If TVP
. . rings, check and repair station
wiring or station_instrument. ) i
(c)  TVP does not ring. Replace line
] o PCB. Retest. Re-connect
station wiring. Retest.

5.5 Origination normal - no termination -
BT returned to caller.

(a) Replace associated 316045
group hunt PCB if station is a
group hunt slave. Retest. )
(b) If trouble is not corrected, con-
) _nect TVP and retest. If trouble
is no longer indicated, check station wiring and in-
strument. ) )
(c) If trouble remains, replace line
. PCB and retest. Connect station
wiring at MDF and retest

5.6 Wrong numbers received when dialing
from one station

5.6.1 Connect TVP Follow procedure des-
cribed in paragraph 3 4, Section V,
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byt dial from TVP connected to trouble line 10 TVP'S
referred to in paragraph 3.4, Section V. Also, dial
equipped feature's) digut(s).

(2} I wroag numbers are ro longer
received when dialing from the
TVP connected to the trouble iine, check station
wiring for: high impedance .~akage, more than two
ringers across ishe, and dial pulses frcm station in-

Bhonmos Lo @B E L EF rwnalr DBonaim ac masdod DBoo
SEFUMTHL OF va.d Tdg UicTan. wpaii as iicvuece. s

connect to MDF. Retest trom station.
) 1 wrong number trouble recurs,
retest as in Step (2). K wrong
numbers are still received, replace line card and re-
test. If trouble as still not corrected. repeat all pro-
cedures outlined in paragraph 3.4, Seetion V.

5.7 Station user complains of occasional
) ) peiods when dial tone es not available
immediately wut iS available after station has been
"off hook.. for a few moments.

(@)  This may be normal. Explain to
) _station user that a register must
be available for station to receive dial tone and that
during heavy traffic periods a short watt may be
necessary to receive dial tone. _ o
h)  Follow instructions outlined in
paragraph 4.0, Section V.

5.8 Station user complains of occasional

_periods when dial tone IS not received.
“Raspy” noise (matrix blocking) 1S evident “off hook.”
Dial tone available after short wait.

(8)  Explain to station user that a
o junctor must_be available to re-
ceive dial tone If one IS not available due to usage,
a short waiting period will prevail.
Follow  instructions of para-
graph 4.0. Section V.

5.9 Station cannot complete feature call.
] Busy tone IS returned when feature
call is attempted “Station can complete local-to-
local calls with no wrong numbers received

(@)  Insure that station is not re-
) ) stricted. If station IS restricted,
inform station user that this is normal.
if station is not restricted, re-

) place line card and retest |If
trouble remains, swap regular and standby allotters
If trouble IS corrected, replace standby allotter If
trouble is not corrected, perform junctor test (para-
graph 4 0, Section V).

5.10 Various stations comﬁlain of being
“dead” when ‘off hook” and remaining
that way. Trouble IS intermittent

(a)  Using junctor test switch and
) TJP, seize each junctor 15
times each  Note that when only one register 1S
seized that dial tone IS returned on each sgizure
When two registers are seized, dial tone will not be
returned Replace each junctor that seized two
registers )

(b) \F/Qefer to paragraph 4 0, Section
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5.11 Various stanens complam of "m0 ring

- 6O FnEWer."

{a) Pollow mmstructions cutlined
paragraghs 3.3 and 4.0, Section
v.

5.12 Vartwous stations complain of BT beung
returned after dialing one or two
digits.

(a) Follow instructions outlined im
paragraghs 3.3 and 4.0, Section
V.

5.13 Various stations complzin of weak DT,
BT, RBT, and transmission.

{a) Follow instructions cutlined im
paragraph 4.0, Section V.

5.14 Various stations compiain of receiving
BT when dialing feature digitis).

(a) Perform registers test (para-
. graph 3.4, Section V). Also dial
feature digit(s) from TVP when performing registers
test.

5.15 Various stations complain of failure to
reach attendant.

(a) From TVP d:al through attendant
trunk No. | ana then No. 2.
Check VT level. Adjust or replace as required.

5.16 Station receives DT after dialing local
station and when station answers a
drop-back-to-dial tone is encountered.

(a) [If stations are equipped with key
. . equipment, insure that all sta-
tions have tip and ring connected to the same corres-
ponding sides of the key. ] o
(b)  Follow instructions outlined in
paragraph 4.0, Section V.

5.17 Attendant tine - No Dial Tone

(a)  Place junctor test switch to
OFF. Remove TJP if connected

(b)  Refer to paragraph 2.1 of this
Section.

5.18 Transmission is noisy and/or weak
(local calls only).

(a) Perform junctor test (paragraph
40, Section V) Replace de-
fective junctor.
6.0 CONSOLE TROUBLES

6.1 Wrong numbers received when keyed
or DS

(a) Replace 316054(14) and connec!
TVP to station MDF -terminals



as follows: XO00, X0I, X1t, X228, X33, X44, X535, XE8,
X717, %88, and X993

NOTE: Do not coanect to an MDF terminal sumber

corresponding to an unequipped line.
(b) Seize trunk by depressing trunk
button and key punch TVP line

)wmber. Repeat for each station mumber listed
above.
(c) ¥ trouble is mot corrected, re-
place 316035(14) with original
and replace 316035(12) and repeat Steps (2) ard (b}
above.
(d) I trouble is mot corrected, re-
place 316035{12) with original.
Replace 316035(13) and repeat Steps (a) and (b)
above.
(e) K trouble is not corrected, in-
spect key pad switch contacts
for correct adjusiment (i.e., good follow-through,
make, and no bounce). Repair or replace as neces-
sary.

6.2 Wrong numbers or BT returned when
attendant attempts override.

(@ Reef)eat all steps of paragraph
(b) Replace 316062 and retest.

6.3 Attendant cannot access attendant
override.

(@ Replace 316062. Retest if
trouble remains.
(b)  Disconnect dl junctors, trunks,
. and tieline PCB’s. Leave
discannected PCB'’s in their respective mounting

slots.
(c)  Plug in one of the above PCB's
at atime. Complete a call
through each and attempt override from console.
Replace each PCB that cannot be overridden.

6.4 Camp-on-busy circuit terminates to
wrong numbers.

(@ Replace 316031(11) PCB No. 1
and retest.
(b)  If trouble is not corrected, re-
place 316031(11) PCB No. 3
and retest.
(c)  If trouble is still not corrected,
replace 316031(13) PCB and re-
test If trouble remains, perform steps of paragraph
6.1.

6.5 Camp-on-busy circuit cannot be
accessed

(a) geﬂrrform all steps of paragraph

(b)  Disconnect all trunks accessible

(Table 2-3, Section 11) by COB,
except one Perform all steps of COB test procedure
(paragraph 5 0, Section VI) with the following excep-

tions:

TM 11-5805-652-14

{1) Call through one trunk.
{2) Use only one station num-
ber.

(c) Repeat for each trunk. Replace
those that will not alow COB to
be accessed.

6.6 Attendant Cannot access any incoming
trunk call.

Replace the PCB’s of the
) 316035(2) assembly, one at a
time. Retest after each PCB replacement.

6.7 Attendant cannot answer a specific in-
coming trunk call.

(@) Replace trunk PCB’s associated
with failing trunk button.

6.8 Attendant cannot answer incoming call
on OP1.

(8 Replace 316073.

6.9 Attendant cannot answer incoming call
on OP2.
(@) Replace 316074 or 316099 (as
equipped).
6.10 ﬁ\tltgndant cannot place a trunk cal on
old.

(@ Replace associated trunk PCB
and retest.

6.11 ﬁ\t}%ndant cannot place any trunk on
old.

a) Replace 316035(11). Retest.

b)  If trouble remains, replace
316035(12) and retest

(¢)  If trouble still is not corrected,
replace 316035(13) and retest.

6.12 Incoming trunk call does not split
when answered by attendant (one
trunk only) - no talk city and/or no talk extension.

(a) Replace defective associated
trunk assemblies.

6.13 Incoming trunk calls (all) do not split
] when answered by attendant (no talk
city - no talk extension).

(8) Replace 316035(11) and retest.

(b)  If trouble does not clear, re-
place 316035(12) and retest.

(c)  If trouble does not clear, re-
place 316035(13) and retest.

6.14 Attendant cannot release from a trunk.
Eg; Replace 316035( 11) and retest

If trouble remains, replace
316035(13).
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6.15 Lamps on attendant console show
erratic operation.

{a) Replace regular originate con-
trol 316029(1).

6.16 Attendant cannot transfer acall from
OP1 to any city trunk.

Ea; Replace 316073 and retest.
b) if trouble is it corrected, re-
Flace 316035(11) and retest.
() If trouble remains, replace
316035(12) and retest.
(d) If trouble’is not corrected,
replace 316035(13).

6.17 Attendant cannot transfer a call from
OP2 to any city trunk.

(@) Replace (as equipped) 316074 or
316099 and retest.

(d)  Perform Steps (ltg (c), and ()
of paragraph 6.16.

6.18 Attendant cannot extend incoming
trunk call into conference (conference
assembly 316077 only).

(@) Replace line PCB corresponding
to conference trunk accessing
number. Retest.

(b) If trouble remains, replace
316077 conference assembly.
Retest. )

(c) if trouble remains, replace
316009 attendant trunk No 2.
Retest.

6.19 Attendant cannot extend a station into
conference (conference assembly
316077 only)

(@) Insure that station is not re-
dricted from conference.

(b)  Perform Steps (b) and (c) of
paragraph 6.18.

6.20 Console trunk button flashes 120 ipm
_ bright and buzzer sounds approxi-
mately two times.

(@ Station has disconnected from

.. cdl before central office equip-
ment has _This is normal if EPABX “clears down’
before COE.

6.21 Console trunk button flashes 120 ipm
“bright and buzzer sounds Upon
answer, party-in trunk announces intention of out-
diding to the city

(@ Insurethat part attemﬁtin?call
~" has not waited [onger than fen
seconds after dialing trunk acc&ssd|g|t%s) Thisis
norma if ten seconds have elgpsed.

NOTE: Also insure that central office equipment is
not slow in providing dia tone.
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(b) I party attempting call has not
waited longer tham ten seconds
before dialing trunk access digit(s), replace board A
of erratic trunk circuit. Retest.

7.0
7.1 Trunk allotter will not "step™ {(allott)
and one trunk/tie line always remains
allotted.
a) Replace board A of truak/tie
line that is allotted. Retest.
7.2 Trunk alotter skips one or more trunk

groups as it ‘steps™ (allotts). Allott
lamp &es not turn “on.”

(a) Replace trunk allotter PCB and
retest.

7.3 No trunk in trunk altett group Will
allott.

(@ Remove dl trunks PCB's
asﬂ?ned to that group.
()  Replace one trunk assembly at a
. _ timeand did trunk access
digit(s), observing that one trunk in each group
allotts. Replace board A of trunk assembly from
allott group in difficulty that causes return of trouble.

7.4 Station cannot access transfer junctor
(trunk calls only).

(@) Insure that stations attempting
) to use trunks with transfer
junctor access are not restricted. _
Repeat trunk test for equipped
trunks. See Section Vi.
7.5 Station can access transfer jluncto_r but
falls to transfer, or ES unable to in-
clude or exclude city party from the conversation.

(a) Repeat Steps (a) and (b) of para-
graph 7.4.

7.6 Station user can direct distance dial
from station that 1S toll restricted.

(@)  Perform toll restrictor test
(paragraph 4.0, Section Vi).

7.7 ANA station does not ring when con-
_ _ sole ANA kei/ c?erated in ANA posi-
tion and incoming trunk cal IS present

(@ Replace ANA 316042 PCB and
retest If trouble IS not cor-
rected, replace associated trunk assembly Retest.

7.8 UNA bell does not ring Console UNA
_ key gperated in UNA position and in-
coming trunk cal” IS present

(8 Replace UNA 316036 PCB and
) retest if trouble remains,
replace associated trunk assembly and retest.

79 UNA call cannot be answered.
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(=) #emmmp(a)eiwwm alarms when UNA call is answered,
’ (a) Replace associated line PCB of
.10 Regular and/or standby allotter answering station.
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T R OUB L E

Section X1V

DETETCTI1I ON

TM 11-5805-652-14

T A B L E S

1.0 GENERAL )
2 Minor alarms.
11 The tables in this Section are fur- Station troubles.
nished so they may be USed as a ready ?; Console troubles
reference for the following types of trouble: Miscellaneous trouble.
a) Total system failure. 1.2 Section X1V should be referred: to as
b) Major alarms. noted

Table 14-1
Total System Failure

FAULT: TOTAL SYSTEM FAILURE - Refer to Secuon XIM, paragraph 2.0.

INDICATION

CHECK

REPLACE/REPAIR

No alarms - compiete falure.

AC input.

AC circuit breakers

Voltage Check Transformer Fuse.
Blowers (and Switch)*

* 130097 Assembly Only

As required.

316069 Main Alarm and Voltage
Check PCB 1s alarmed

DC supphies.

316070 ( ) 122 PCB

316069 { ) 122 PCB

Refer to Sectien XIIlI, paragraph 2.2

As required.

316301 5VDC Supply PCB 1s
alarmed

Valid on 130097 Assembly oniy

316301 PCB
Refer to Section XIII, paragraph 2 3

As required

Stations do not ring.
RBT normal No alarms

Ring Generator Fuse
Refer to Section XIII, paragraph 2 4

As required

No dial tone - all stations -
major alarms

316033, 316037, 316025, 316302 PCB's.

Refer to Section XIII, paragraph 2 5

As required

No dial tone - all stations -
minor alarms

Refer to Section XIII, paragraph 2 5

-

As required

No BT and/or no RBT - all
stations - major alarms

Tones Supply 316037 PCB
Refer to Secuion XII, paragraph 2 4,
Step (b)

As required

Wrong numbers - all stations
complain - (Station-to-Station
or Station-to- Feature)

Registers
Refer to Section V, paragraph 3 4

As required

Wrong numbers - all stations
complain - (Incoming DID
trunk calls)

Registers
Refer to Section V, paragraph 3 4
and Section XIII, paragraph 2 9

As required.

Attendant cannot answer 1n-
coming trunk call

Console dial for off-novrmal switch
closed

As required
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Table 14-2
Major Alarms

FPAULT: MAJOR ALARMS - Refer to Section XU, pavagraphs 3.0.

INDICATION CHECK REPLACE/GETUREM
Console Alarm Lamp on Al eabenet PCB's for alarms. PCB's as requwred.
“bright.” Console buzzer Refer to F.g. 5 ; and Section XIIT,

“on." i paragragh 3.0.

PFCT stations connected As above. As above.

directly to Central Office

equipment.

Table 14-3
Minor Alarms
FAULT. MINOR ALARMS - Refer to Section XMI, paragraph 4.0.
INDICATION CHECK REPLACE

Console xzlarm lamp on Dim

All cabinet PCB’s for alarms
Refer to Fig. 5-1, Secuon V.

PCP's as required.

48VDC fuses on DID-E&M Trunks/

Fuse alarm (320136 cabinets As requized.
only). Tie Lines
Blower alarm (320136 cabinets Blower 1n Auxahary Power Cabinet. AS required.
only).
Origmnate Control and ' amp Refer to Section V, paragraph 4.0. As required.
Generator 316029 "drifis” ato
alarm condition. Can be re-
set, but trouble returns
Table 14-4
Station Troubles
FAULT: STATION TROUBLES - Refer to Section XIlI, paragraph 5 0
INDICATION CHECK REPLACE
No DT Instrument. As required.
No origination House Cables.
No termnation. Lire PCB
Refer to Section XIII, paragraph 5 2
DT normal Instrument As required.

Origination normal
Station will not ring
(Ring Trip)

House Cable.
Line PCB
Refer to Section XIlI, paragraph 5 3

No origination.
Termination normal

Instrument

House Cable

Line PCB.

Refer to Section XIII, paragraph 5 4

As required.

Origination normal
No termanation

Group Hunt PCB
Line PCB.
Befer to Section XIII, paragraph 55

As required.
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CHECR

REPLACE

INDICATEON
Wrong numbers. Instrumment (Total oo ringers). As required.
House Cable.
Lame PCB.
Repuster PCB.
Refer to Secuoan XU, paragraph 5.6.
Qccasionally no DT. Check traffic. As reguired.
Jonctors.
Refer to Section XUll, paragraph 5.7.
QOccasional periods of mo dial Traffic. As required.
tone. Matrix blocking is Junctors.
heard in receiver. Refer to Section X, paragraph 5.8.
Unable to complete feature call Restriction. As required.
Lane PCB.
Allntter.
Reder to Section Xii, paragraph 5.9.
Intermittent perwds of no DT. Junctor. As required.
Clears when hook switch 15 Reguster.
bounced. Reofer to Section XI, paragraph 5.10.
Intermittent no ring - no Junctor. As required.
answer Register.
Refer to Section XIil, paragraph 5.11.
Intermittent BT after dialing Junctor. As required.
one or two digits. Register.
Refer to Section X1, paragraph 5.12.
Intermittent weak DT, BT, RT, Junctor. As required.
transmission. Refer to Section XIll, paragraph 5.13.
BT on dialing feature digits. Registers As required
Refer to Section XIil, paragraph 5.14.
Failure to connect through to Attendant trunks. As required.
attendant. Refer to Section XINl, paragraph 5.15.
Station drops back to dial tone Junctor. As required.
after dialing local station, Refer to Section XIIl, paragraph 5.16
when local station answers
(arop back to dial tone).
Attendant Line - no DT. Junctor test switch to off position. As required.
Remove TJIP.
Refer tc Section XIII, paragraph 5.17
Transmission is noisy or weak Junctor As required.
(local calls only) Refer to Section XIII, paragraph 5 18.
Transmission 15§ noisy or weak Trunk/tie lines. As required

(trunk/tie lines).

Refer to Section V, paragraph 9 0
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Table 14-5
Console Troubles

FAULT- CONSOLE TROUBLES - Refer to Section XIIl, paragraph 6.0.

Refer to Section XIII, paragraph 6.5.

INDICATION CHECK REPLACE

Wrong numbens when attendant Attendant control PCB’s. 316035(82).

keys (DSS) station. 316035(12). 316035(24)-
316035(14). 316035(23)-
3i50635(13). Key Pad.
Key Pad. As required.
Refer to Section XM, paragraph 6.1.

Wrong numbers, or BT returned | As above, or 316062. As above,

attendant attempts override. Refer to Section X1, Step (b) of or 316062.

Caution: BT will be returned paragraph 6.2.

if station 1s not busy.

Attendant cannot access attendany 316062, As required.

override. Refer to Section XIII, paragraph 6.3.

Camp on busy circuit terminates| 316031(11). As required.

to wrong numbers. 316031(13).
Refer to Section XIII, paragraph 6.4.

Camp on busy circuit cannot be 316031(2). As required.

accessed. Trunks.

Attendant cannot answer any in-

316035(1).

As required from

coming call on OP1.

Refer to Section XINO, paragraph 6.8.

coming trunk. Refer to Section XIII, paragraph 6.6. 316035(1) assembly.
Attendant cannot answer a Trunk Assembly. Trunk Assembly.
specific incoming trunk call. Refer to Section XIMH, paragraph 6.7.

Attendant cannot answer in- 316073. 316073.

Attendant cannot answer in-
coming call on OP2.

316074 or 316099,
Refer to Section XIII, paragraph 6.9.

316074, 316099.
As equipped.

Attendant cannot place a trunk

Assocrated trunk assembly.

Associated trunk

Refer to Section XIII, paragraph 6.11.

call on hold Refer to Section XIII, paragraph 6.10. assembly.
Attendant cannot place any 316035(11). As required.
trunk call on hold. 316035(12).

316035(13).

Incoming trunk call does not
split when answered by attend-
ant (one trunk only) - no TC,
no TE.

Associated trunk assembly.
Refer to Section XIII, paragraph 6 12

Associated trunk
assembly.

show erratic operation.

Refer to Section XIII, paragraph 6 15.

Incoming trunk calls (all) do 316035(11). As required.
not split (no TC, no TE) when 316035(12).

316035(13).

Refer to Section XII, paragraph 6.13.
Attendant cannot release from 316035(11) As required.
a trunk. 316035(13).

Refer to Section XIII, paragraph 6 14.
Lamps on attendant's console 316029. 316029

14-4




Table 14-5 (Cont'd)

TM 11-5805-652-14

INDICATION CHECK REPLACE
Attendant cannot transfer a 316073. As required.
call from OP1 to any city 3:16035(11).
trunk. 316035{12).

316035(13).
Refer {0 Section X1, paragraph 6.16.
Attendant cannot transfer a 316074. As required.
call from OP2 to any =ity 316039.
trunk. Refer to Section X1, paragraph 6.17.
Attendant cannot extend an in- 316040. As required.
coming trunk c2ll into confer- 316077 assembly.
ence (conference assembly 316039.
316077 only). Refer to Section XIII, paragraph 6.18.
Attendant cannot extend a Station not restricted from conference. As required.
station into conference (con- 3160677 conference assembly.
ference assembly 316077 316099 attendant trunk No. 2.
only). Refer to Section XIII, paragraph 6.19.
Console trunk button flashes Refer to Section XIII, paragraph 6.20.
120 ipm bright, buzzer
sounds approximately two
times.
Console trunk button flashes Trunk assembly. As required.
120 1pm, buzzer sounds. Refer to Section XIII, paragraph 6.21.
Upon answer, party i trurk
announces intention of out-
dialing to the city.
Table 14-6
Miscellaneous Troubles
FAULT: MISCELLANEOUS TROUBLES - Refer to Section XIll, paragraph 7.0.
INDICATION CHECK REPLACE/REPAIR

Trunk allotter will not step
(allott). One trunk/tie line
always remains allotted.

Refer to Section XIHI, paragraph 7.1.

Board A of trunk assem-
bly, as required.

Trunk allotter skips one or
more trunk groups

Trunk allotter.
Refer to Section XIII, paragraph 7.2°

Trunk allotter

junctor.

No trunk 1n trunk allott group Refer to Section XIlI, paragraph 7.3. As required.
will allott.
Station cannot access transfer Refer to Section XIH, paragraph 7.4. As required.

Station can access transfer
junctor, but fails to transfer,
and/or 1s unable to include/
exclude city party

Refer to Section XIII, paragraph 7.5

As required.

incoming trunk call.

User can direct distance dial Refer to Section XII, paragraph 7.6 As required.
from station that 1s toll

restricted.

ANA station does not ring on Refer to Section XII, paragraph 7.7. As required.
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Table 14-6 (Cont'd)

aliotter alarms when UNA
call is answered.

INDICATION CHECK REPLACE
UNA beil does not ring on in- 316036 UNA PCB. As required.
coming trunk call. Refer to Section XII, paragraph 7.8.
UNA call cannot be answered. Refer to Section XII, paragraph 7.9. As required.
Regular and/or Standby Refer to Section XII, paragraph 7.10. As required.
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ABR1
ABR2

AC-AL1
Ac-AL2

AF-ALl
AF-AL2

ALE
ALK
ALL

ALO-1
ALO-2

ANF

APS

AR

ARS

ASU
AST
ASH

ATE-1
ATE-2

ATK-1
ATK-2

ATL-1
ATL-2

ATR
BL
BLF
BT

Section XV

TM 11-5805-652-14

GLOSSARY OF TERMS

Attendant’s busy toze veturn.

Attendant’s control alarm outputs to
system maim alarm.

Attendant’s feature alarm cutputs (o
system mazin alazrm.

Attendant’s line enable.
Attendant’s line key.
Attendant's line lamp.

Inputs to attendant's control from the
systems dllotters.

Assigned night answer.

From ANA circuit to all associated
trunks. ANA circuit extends -18 volts
on ANF when ANA key in attendant's
console is operatea.

From attendant’s console to ANA cir-
cuit. Ground extended from ANA lead
of atendant's console via ANA key to
ANK lead of ANA circuit.

Pulses in synchronism with the
allotter pulse of its associated junctor

Auxiliary power relay signal from
voltage check circuif. Controls appli-
cation of power to the system busses

Attendant release

Attendant's reset. From attendant’s
reset key to attendant’s override cir-
cuit

Attendant's stores units, tens, and
hundreds Enables the digit stores in
sequence.

Extends ground via attendant's trunk
key to operate attendant's AL relay in
attendant’s control circuit.

Attendant’s trunk key
Attendant’s trunk lamp

Attendant release
Busy lamp
Busy lamp field.

Busy tone (600 Hz Interrupted at 60
ipm)

BUZ

BZ

BZG

CBAl
CBA2
CBA3
CBA4

CBL
cc

CCM1
CCM2

CF
CFF
co
coB

COM-1
COM-2

COs

CT

DBF1
DBF2

DBI

DIA
DIB
DIC
DID
DIE

DIW
DIX

DIY
DIZ

DJ
DJB

~-18 volts sent on BUZ lead to attend-
ant's congole to operate the buzzer.

From trunks to attendant's control.
At -18 volts to Cause attendant’'s con-
trol to gate out 120 ipm to buzzer in
console.

Busy guard relay.

Camp-on-busy alarm outputs to sys-
tem main alarm.

Conference busy lamp
Code call.

From code call circuit to bell or
other signal unit

Central district office.
Conference.

Cdl forwarding feature.
Central office
camp-on-busy

Supplies -18 volts from contacts of
attendant’s ALF relays in attendant's
trunk circuits to control allotting of
attendant’s trunk circuits

Class of service May be used in con-
junction with feature symbols,
A-COS, PA-COS, etc.

Cut-through relay

Drop back to feature control lead used
on attendant's trunk circuits to return
extension to attendant’s trunk during
failure of extension to city trunk

Drop back inhibit.
Inputs on override circuits from
trunks and junctors Assigned on a

coded basis for override access of
particular trunk or junctor.

Outputs from trunk and junctors to

override inputs DIA, DIB, DIC, DID,
DIE

Drop junctor

Drop back to junctor

15-1
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DEP

EIT

EMA

EOH
EOS
EOT
ERA
ERB
ERC
ERD
ERF
ESP

EV

EGC
FGE-1
FGE-2
MA

FMI
FMII
GHA

GHCR

GHCS

GHU
GHT
GHH

HDST
HLD

15-2

Supplies -18 volts through attendant’s
digit buttons to the digit stoves for
digit storage.

Dial tone (60C Hz continuous tone -
15 volis P/P at supply).

Extension in trunk. Ground if no ex-
tension in trunk and -1i8 volts with
extension n trunk.

Extends +3 pulse from override cir-
cuits to all lueal junctors and trunks
to enable override.

Executive override originate control.
Executive override.
Executive override.

Code lead inputs on executive over-
ride circuit from DIX. DIW, DIY, and
DIZ outputs of junctors and trunks.

Executive override.

Multiples toll restrictor code detec-
tors together.

Attlendant’s feature speech gate con-
trol.

Attlendant's feature speech gate con-
trol.

Positive mark from feature to allotter
when a feature IS accessed. Allotter
then extends the terminate pulse and
sends a DJ mark to the junctor

Feature mark one.
Feature mark two.

Group hunt access (group hunt circuit
accesses slave lines by pulsing the
line circuit terminate gate over the
GHA lead).

GrouP hunt extends -18 volts on this
lead to inhibit the trap circuit in the
regular system allotter

Group hunt trap inhibit lead to standby
system allotter

Units, tens, and hundreds leads of
group hunt master numbers

Hundreds (hundreds digit or mark)
Head set

Trunk hold leads in attendant’s con-
trol. Depressing hold bar extends
lq_lrlf)Bgd on HLD1 and -18 volts on

KL

KR
LB

LGAL
LGA2

LGO-1
LGO-2

LGO3
LU

MA1
MA2

MC

MJG
MJIN
OH

OPT

ORI

ORU

ORT

oTT

Hane set.
Inter-board connection.

From trunks to trunk buttons on con~
sole. Operator seizes trunk by
placing groend via KL lead on K leag
to operate KR relays im tcunk. LU
lead maintains ground o keep KR
relays operated.

Grouna extended from KL through
wunk button to K lead on trunk to
operate RK relays.

Attendant's trunk access retay.

Connection from line carcuit to
message registers.

Lamp generator originate control
adarm indication to system main
aarm.

Lamp generator output (120 ipm)
Lamp generator output (60 ipm).

Lamp generator output (wink).
Lock up

Alarm outputs from system allotter to
system main aarm.

Extends ground from the executive
junctor to the executive override
circuit when the register terminate
pulse appears.

Alarm inputs to system main aarm.
Alarm inputs to system main aarm.

Originate control pulse to line cir-
cuits.

Off normal (indicates attendant's
ts_tor)es are not set in the idle condi-
ion).

Operators transmission path for
override.

Operator recall inhibit Inhibits
operator recall during UNA or ANA
operation Also used to inhibit
recall or UNA operation when DID
trunks are used and prevents ringing
time out on DID trunks.

Extends -18 volts from attendant's
control via the UNA key to the UNA
circuit to start the multivibrator

Operator’s ring lead from attendant's
control to console.

Operator’s tip lead from attendant's
control to console.



PUA

RIT

ROI1
and

® g

Overrige voice origieats.
Override volce terminate.
Public address.

Punching.

Power fatlore cut-through.

Primary borizontal {inputs & primary
matrix from line circuit VO).

Primary second (matrix).

Pulse up. From attendant’s control to
trunk to mark the trunk VT negative
for termination.

Pulse up lead for ANA to trunks to

mark trunk VT negative from termi-
nation.

Strapping points on ring counter in
systems allotters to extend ring count-
€r in size to accommodate larger
systems.

Quarternary horizontals (quaternary
outlets to trunk and feature VT ter-
minals).

Ring.

Release city.

Release city key.

Release extension.

Regular enable.
Release extendon.
Register free.

Ring generator (30 Hz sub-cycle,
applier ring current to lines).

Ring generator start (applies ground

to interrupter circuit on tone supply to
start ringing).

Outputs from the regular system
alotter to al circuits reguiring an
alotter pulse or mark.

Reset key.

Used as chain leads on UNA circuit.
ROl of preceding circuit is connected
to ROF of succeeding circuit.

Regular routine key.

Register seize.

358

RTA

RTA

RU

SAT
SBC1
SBC2
SEN
SF

SG1
5G2

SIT

SOM
SRK

TM 11-5805-652-14
Ground s exteaded on theze leads
from the trunk gllotter to the trunk to
mark the VT negative when an exten-
aion with the proper class of gervice
diale the trunk feature digit.

Ring tone (600 Hz interrupted at 12
ips switched on for one (1) second and
off for three (3) seconds.

From attendant's console to allotter.
Extends -18 volt signd to alotter to
lengthen the allotter pulse.

Group hunt circuit extends a negative
Pulseto the system alotter on RTA
ead to extend alotter pulse.

From trunks to ANA or UNA circuit.
Extends -18 volts when an incoming
call seizes atrunk.

Signal lead. Attendant's did pulses
are sent to the trunk viathe Slead.

Saturate. When at ground trunk
speech gate is off.

Alarm outputs from tone supplies to
system main alarm.

Standby enable.
Strapping field.

Speech gate leads. Used to extend
atendant’s speech leads throughout
all attendant’s override circuits.

Secondary horizontals (secondary out-
letsto junctor VT terminals for
origination and to tertiary matrix
horizontale for termination cross con-
nects.

Outputs from the standby system
alotter.

Stop out mark.

Standby routine key.

Seize relay.

Tens (tens digit or mark).
Tip.

Tip and ri

fallure cu
to trunks.

ngnconnections for power
t-through of selected lines

Trunk dlotter.

Trunk allott extends +18 valts to
trunks for alotting during -18 volt
mark from TG or TK at +2 volts
when alotted.

15-3
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B

TCK
ICL
TDP

TE

TEK
TEL
TEO

TF

TFA
TG

TH
TH

TJ
TIA
TIH

TR
TK

TL

™

TMA

15-4

Trunk allotter to all trunks.
Talk cuty key.
Talk city tamp.

Dial pulse lead. Trunk extends dial
pulses from extension to transfer
junctor over TDP.

Terminate bus.
Tak extenson key.
Tak extension lamp.

From attendant’s control to city
trunks. Supplies -18 volts from
attendant’s TE relay to city trunk
speech control. Used by attendant
for talk extenson mode.

Toll restrictor monitor circuit free
indication extended to access circuit.

From toll restrictor to trunk allotter.

Trunk group (trunk allotter groups (4)
within a group of trunks) - pre-selects
or alotts a trunk for seizure outgoing
from EPABX.

Tertiary Horizontals.

Trunk hold. Ground sent from attend-
ant’s control to trunk viaTH lead to
put trunk in hold.

Transfer junctor
Transfer junctor access.

Transfer junctor hold. Extends
ground from transfer S|J]unctor to trunk
to hold trunk during short hang up
(ten-second hold).

Transfer junctor release

From trunk allotter to all trunksin
that group. Applies random allott to
al trunksto pre-alott atrunk if a
trunk was not allotted when the TG
was applied.

Trunk lamp (from trunks to console
lamps).

Tens mark (terminate mark - may be
from hundreds or tens counter of
registers, depending on type of regis-
ters and size of system). May be
designated as H on some features.
This1S the digit mark input for ac-
cessng a feature in conjunction with
FMZ1 or FMII mark

Register aiarm output t0 System main
adarm.

TRA

TRAP

TRB

TRC

TRE

TRF

TRG

TRH

TRJ

TRK

TRS

TSS

TST,MAT
TUN

VT

Tertiary quaternary (matrix).

Switches negative when trenk is seized,
Remains at ground when a trunk i8
aliotted.

Connection from 2it fine circaits o
system allotters. Trap is fired when
a line accesses a feature.

From toll restrictor message
register. Also inhibits trunk fram be-
ing marked if atoll resteiction circuit
isnot available.

From monitor to access cirewit.
Pulses rgatlve when cdlisg party is
restricted.

Class of service signal from monitor
to access circuit.

Toll restrictor free indication to
trunk. Restriction circuit is seized
viathe TRF lead.

Toll restrictor extends ground to
trunk to prevent further outdialing
when restricted.

As the extension dials, the first three
digits are passed to the toll restric-
tion circuit via the TRH.

Extends busy tone from toll restrictor
to trunk.

Multiples toll restrictor code detec-
tors together.

Toll restrictor free indication to
trunk. Remains at +18 volts when a
monitor circuit is free,

Trunk splitting. From trunk to at-
tendant’s control to extend -18 valts
from trunk to TE relay in attendant’s
control.

Test matrix.

Extends ground from UNA circuit to

trunk, causing trunk VT to mark to
-18 volts.

Units (units digit or mark).
Unassigned night answer
Outputs from UNA and CC circuits to

bell (URLT and URL2 to UNA, URL3
and URL4 to CC)

Matrix verticals (PS verticals and
TQ veticas).
Voice originate

Voice Terminate.
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EPABX SYSTEM DESCRIPTION
Line to Line Call
W

Tone Supply
Junctor

Register
Originate Control
Line

Matrix

Terminate Buss

II,Group Hunting Call
vp

VI.

VII.

Feature Call-PA
Public Address
Class of Service

. Line to Trunk Call-Dictation Trunk

Trunk Allotter
Nictation Trunk

. Line to Trunk Call - City Trunk

City Trunk

Feature Call -Attendant
Attendants Feature Allotter
Attendants Feature
Attendants Control

city Trunk

Attendants Line Call
Attendants Line

VIiIl. Incoming Trunk Call
Eﬁy Trunk

Attendants Control
Camp on Busy

Assigned Night Answer
Unassigned Night Answer

IX, Executive Line Call

Executive Junctor
Executive Override Applique

X. Feature Call - Conference
Conference

X|. Feature Call - Code Call
Code Call

X11. Attendants Override Call

Attendants Override

TM 11-5805-652-14
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CHAPTER 1

K~-501 SERIES KEY SERVICE UNITS

A
%

v
DR

r

TN

Figure 1-1
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Table 1-1. g
ORDERING INFORMATION
intercom
m NONE ROTARY DIAL PUSHBUTTON DIAL
9 DIAL CODES ! 18 DIAL CODES | 10 DIAL CODES | 19 DIAL CODES
6-line Capacity Key Service Units, Wall Cabinet
NONE 50100000963 | 50109000963 | 50118000963 | 50110.000963 50115000963
6-Line Capacity Key Sarvice Units, Floorstand Cabinet

NONE 50100-00F-983 50109-00F-963 50118-00F.963 50110-00F-963 50119-00F-963
180125-001° 50100-0FP-963 50108-0FP-963 50118-0FP-963 50110-0FP-963 50119-0FP-963
180125-002°*°|| 50100-FPG-963 50109-FPG-963 50118-FPG-863 50110-FPG-963 S0113-FPG-963

Key Telephone Units (KTU's)
Code Description
K-400-00D KTU. CO/PBX Line Card. One required per CO or PBX Line.

K-401-00A KTU. Manual Intercom Card. One required per manual intercom circuit.
K-207-0C1 KTU, Rotary Dial Selective Intercom Circuit; 9 Dial Codes.
K-216-0A1 KTU, Transfer Circuit. Used with K-207-0C1 to add 9 Dial Codes.
K-347-00C KTU, Pushbutton Dial Selective Intercom Circuit; 10 Dial Codes.
K-316-00A KTU, Transfer Circuit. Used with K-347-00C to add 9 Dial Codes.

*Does not include ringing generator. (For buzzer signaling.)
**Includes ringing generator. {For buzzer or ringer signaling.)

FLOORSTAND UNIT WITH
POWER SUPPLY. (COVER REMOVED)

Figure 1-1

FLOORSTAND AND COVER
--Continued.
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SECTION 1.
1. INTRODUCTION

The K1A2 Key Telephone System consists of a
basic prewiredmounting designated a Key
Service Unit, and is provided to receive and associate
"plug-in"* units in verying combinations to meet sub-
scribers requirements. The "plug-in" units, des-
ignated Key Telephone Units, are new station switch-
ing circuits which employ miniature relays and solid
state components such as trausistors, varistors,
dlorées., etc., assembled on printed circuit “plug-in™
cards.

_ The system is designed to provide means for
signaling @ subscriber station associated with a
Central Office (CO) or Private Branch Exchange
(PBK), for holding that line and for indicating by
means of visual signals whenever the line is being
called, held or is busy. It also provides for origi-
nating_and holding outgoing calls. On an optional
basis, it provides a common' talking-manual signal-
|n|(1;<_|nte_rcomm|n|_cat|ng system and/or a common
ta mq—dlal selective signaling intercommunicating
system.

2. FEATURES

The following features are provided:
a. Flashing visual signals on incoming calls.

b.  Common audible signals for incoming calls.
(Optional.)

c. Station audible signals for incoming calls,
non-bridged ringers. (Optional.)

d. Steady visual signals while a station associ-
ated with the key telephone system makes

a lie busy.

e. Holding calls on a line, while another line is
used.

f.  Winking or steady visual signal to indicate a
held line.

g. Removal of the hold on a line when a station
associated with the key telephone system
seizes the line or when the line is momen-
tartly opened at the CO or PBX.

h. Operation of the CO or PBX line under local
power failure conditions.

i. Release of visual and audible signals (time-
out) in aBpr_oxmater 15 or 30 seconds, on a
per-line basis, if the call is unanswered and
abandoned.

GENERAL DESCRIPTION

3. SYSTEMS COMPONENTS

Each key telephone system consists essentially
of a K501 Key Service Unit with or without a
dial intercommunicating circuit, and with an elextro-
mechanical interrupter. To which is added on the
subscriber's premises, a _printed circuit type ‘)‘?Iug-
in” line card on the basis of 1 per CO or PBX line
and (if required) 1 - printed circuit type "plug-in"
manual intercommunicating card, on the basis of 1
per circuit.

The Key Service Units are available with floor-
stand cabinét with or without Power Supply. Power
Supplies are of two types; one with and one with-
out ringin sub-clycle. A%)rommate dimensions of
power supplies are 49D x 7" H x 8¥4" W,

Dimensions of the Floor Stand and cover are:
13” wide, 11%" deep and 27%” high.

4, DESCRIPTION OF KEY TELEPHONE SYSTEM COMPONENTS

a. The K501 KSU consists of: a die-cast back-
board upon which are mounted, 2 quick
connect™ connecting blocks, cable clamps
and hooks for station cables; a mountin
frame hinged and locked to the backboard,
and upon which is mounted a card mounting
assembly mcludlnlg 6 printed circuit con-
nectors ‘and an electro-mechanical inter-
rupter. The interrupter is common to the
entire system and provides for lamp flash-
ing, lamp winking and interrupted ringing.

The backboard is arranged so that the hinge
and locking bracket may be transposed to
permit the gate opening from right to left
Instead of left to right as factory assembled.

The KSU is completely pre-wired between
the connecting blocks, interrupter and all
connectors for ""plug-in” cards. It is de-
signed for wall mounting and is providedwith
a light grey fiberglass overal cover. The
approximate dimensions are: 16-1/2 in.
I x 13-1/2 in. W x 10-1/2 in. D.

b. The K400 KTU isthe CO or PBX Line Cir-
cuit and consists of a printed circuit board
upon which is assembled miniature relays,
thermistors, varistors, diodes, capacitors
and resistors to provide the necessary
switching cwcwtr?/. It also provides easily
accessible terminals to change optional fea-
tures by the installer on the subscribers
gremlses. The assembly is approximately

-1/4 in. L x 3-1/2 in W x 1-1/4 in. D.
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e. The K4014 KTU is the Ma-ual Intercommuni- f. The E347C KTU provides for a {0-station common
cating Line Circuit and cowsists of a printed talking, pushbution dial selective imtercem civemit, Tt
ewccuit beard uponm whick 13 assembled a is & modular type unit desigred to mount within the
battery feed mduetor, current limiting re- K561 KSU and comsists of 2 panel and 5 plug-im
sisiors and a busy lamp relay. The sssem- cards. The apprurimate size is T°H x 9-1/4"W x
bly is appreximately 5-1/4 im. L x 3-1/2 in &8-1/2°D.

W x 1-1/4 in. D. (See figare 13). g The K3:16A plugs into the KMIC KTU to cxpand
d. The K207C1 KTU provides for a 9-station pushbutton-dial intercom from i€ to 39 statiom:.

commor talking, dial selective intercom-

municating circuit. It is « modular type umit

designed to mount within the K501 KSU, and 5. OPERATING INSTRUCTIONS
consists of a two-bank selector and wire spring
relays and other components, all of whick are 5.1 General

mounted on a metal panel and wired to a
ternunal panel having screw type termiaals for

nnect <imate size 18 Operatiop of the Key Telephone System iz extremely

f:gff;ki: OH % ;?;séz'gfv??g! /2 in. Is’.ze simple. The push buttons on the statior telephones (See
Fig. 1-4) sexve to switch the talking circuit to any one

e. The K216A1 KTU is used in conjunction with a line. Visual signals indicate incoming ealls . . . illumi-
K207C1 KTU to expond rotary-dial selective nated buitons insure rapid identification of calls and
intercom from 9 to 18 stations. Approximate basy lines, and prevent interruptions of calls in pregress.

size 1s T"H x "W x 6-1/2"D.

¢OINE -

3INIT WODHILNI AVH

K401(A)962 ﬁey Telephone Unit
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5.2 Centra Office or PBX Lines

illuminating (flashing lamps) the button
of the as.~ciated line at all stations at which the line

Anoutgoing call is originatedby selecting an idle
line, pressing the associated line pick-up button and
picking up the telephone handset.

Holding

When it is desfired to hold an incoming call for
the purpose of obtaining information over another
line, transferring an incoming calf, etc., the hold
button is depressed. This causes a holding bridge to
be placed across the line and keeps the lamp associ-
ated with the line being held Illghtepl or winking so that
other stations will know the line is in use. When the
subscriber (or the station to which the call has been
transferred) desires to pick u_P the line again the line
pick-up button associated with that line is depressed
and the hold condition is automatically released per-
mitting the subscriber (or the person to whom the
call was transferred) to converse on the line.

_ When the wink feature is provided, a visual hold
signal in conjunction with the holding feature enables
a subscriber to distinguish between a line in a nor-
mal busy condition or a line with an mcomlnf; call.
This “wink” signal feature uses the same signal lam
used for line and busy signals, but has a long “on”
period and a short “off” period giving the impression
of a wink when the line is in a held condition

Operation With Local Power Failure

Should a local power failure occur, ail lines ex-
cept the Central Office or PBX lines become inoper-
ative. With Central Office or PBX Lines it is pos-
sible during a power failure to make an outgoing call
since selection of a line and removal of the station
handset permits the subscriber to originate a call re-

ardless of the availability of local power to the Key
elephone System If, during a local power failure,
the local ringing supply remains operative, the com-

SECTION 1. GENERAL DESCRIPTION

i HOLD | INET | LINE 2 | LINE3 | LINE4 [ comL.

oog

Figure 1-4.
Push Button Panel of Key Telephone Set

mon audible si?nals, if_Frovided, will operate during
an incoming call but will follow the incoming ringing
on the line rather that locking in as would be the case
when power is available to the relays of the system.
During a complete local power failure it is possible.
on Central Office and PBX Lines, to receive incom-
ing signals only if ringers are bridged across the
lines to operate on incoming ringing current.

Disconnection

Upon completion of the conversation, returnin
the handset to the cradle will extinguish the signa
gjqrr_lp and restore the line to the idle (non-busy) con-

ition.

5.3 Intercommunication Line

Incoming Call

_An incoming call is answered by pressing the
line pick-up button associatedwith the audible and/or

XISUSI ilgnals received and picking up the telephone
andset.

Qutgoing Call - Manual Selection of Stations

An outgoing call is ori%inate_d by lifting the tele-
phone handset, pressing the line pick-up button
associated with the intercom line, and operating the
signaling button associated with the intercom line.

QOutgoing Call - Dial Selection of Stations

An outgoing call is originated by lifting the tele-
phone_handset and depressing the line pick-up button
associated with the intercom line. The desired sta-
tion may then be selected by dialing the required
digit or digits. For a nine station line, asingle digit
from “2” to “0” IS used for station identification. At
the completion of dialing the buzzer or bell assigned
to the called station only will ring for a period of
from one to three seconds indicating to the called
station that a call is to be answered. If the called
station fails to answer the calling station can repeat
the audible signal by redialing without hanging up.
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SECTION 2.

1. GENERAL

The instructions coatained in this section are
furnished to aid and assist the installer in the in-
stallation of K1A2 Key Telephone Systems.

In preparing for the installation of 2 K1A2 XTS,
the installer should thorcughly read the literature
contained in Section 1, so that he will be familiar
with the equipment and features of the system.

2. MOUNTING

The K501 Key Service Unit is designed for wall
mounting and should be firmly mounted to a wall at
convenient height from the floor and in such a posi-
tion as to allow the equipment gate to swing out to the
right to facilitate wiring, inspection and maintenance.

The connecting blocks are furnished with alumi-
num pressure sensitive tapes, preprinted with ter-
minal desgnatlons. The tape is one continuous strip
and should be cut at the slots on the fannln% strips
with the sharp edge of the R714B tool (used for ter-
minating the station cable to the connecting block ter-

minals) before the wires are terminated on the blocks.
Figure 2-1 shows the layout of the connecting
blocks and figure 2-3 shows the termination of cable
on the blocks.
The location of the apparatus cabinet should be
determined primarily with the following consider-
ations in mind:

a. A centralized location to minimize cable
runs to telephone stations.

b.  Accessibility for inspection and maintenance.

C. Proximity to telephone stations to eliminate
possible “conversation distractions.

d. Compatibility with the decor of the premises.

e. Accessibility of a power outlet for the power
supply.

3. WIRING

3.1 Generd

~ The K501 Key Service Unit is a factory inter-
wired unit. Connections between station apparatus
and the Key Service Unit are made on connecting
blocks. with ‘quick connect terminals.

INSTALLATION

AOCKk A
CLiP

[
1 2 ) 4 5 4

flopooooco
PAIR
Foocoocooo:

oo
m.m oOooo
Doocooos

TERMINAL

sl cocoocooms

FANNING STRIP

WilH
PRESSURE SENSITIVE Bocky  mockce
DESIGNATION TAPE \ s \

Goce oad
ocoo ooofd
fJooo ooofd
oo coo @
Floocoo ooofkg
®

Figure 2-1. Layout of Connecting Blocks

BLOCK A
CLIP
0P C
CONNECTORS
KEY OR
CONNECTING
CABLE

Figure 2-2. Termination of Cables on
Connection Blocks

3.2 Connecting Blocks

Connections between station apparatus and the
connection blocks are shown in Table 2-3 for the
K501 Key Service Unit.

Connect an external power source as shown in
the tables when power is not provided as part of the
package.

The connecting blocks are designed for use with
unskinned plastic insulated wire. Insulated con-
ductors are terminated on the cll% by insertion into
the clip openlr#;, E)Iacmg the R714B tool over the clip
(with the cutoft blade up) and pushing firmly toward
the terminal block. This action forces the wire to a
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ixed position in the clip and at the same time cuts
the wire insulation. The force of the blade against
the bage of the connecting blocks cuts-off the unused
end of wire. For wires that are not to be cut off, the
"bit" of the R7T14B tool is reversed so that the cut-off
biade is not ysed.

4. EQUIPPING

4.1 Instalation of CO or PBX Line Circuits

K400 XTU's on the basis Of one KTU per line
required, are into the printed circuit con-
nectors, usually from left to right. The KTU is
oriented in a vértical position with the printed cir-
cuitry to the left, inserted in the guides on the mount-
|n19 rame and firmly inserted into the connector.
After all units areinserted the screwsfor the retain-
ing bar are tightened to prevent any KTU's from
falling out of the card mounting assembly.

4.2 CO or PBK Line Circuit Options

Z - Short Time-out. (Used with automatic ring-
ing co or PBK).

W - Interrupted Station Audible Signaling

T - Steady Station Audible Signaling

V - Auxiliary Common Audible Signal Circuit
Y - Winking Hold Lamp

X - Steady Hold Lamp

Each K400 is factory wired for options Z, W
and Y. If other options are required by the sub-
scriber, the installer should re-wire the option ter-
minals on the printed circuit board to meet specific
requirements. (See Figure 2-3).

4.3 Installlati on of Manual Intercommunicating Cir-
cult

~ The K401A KTU is plugged into the selected
rinted circuit connector in the same manner as the
400 KTU. Strapping of battery feed wires for the
K401A KTU isrequired (See Table 2-3). For sug-
gested wiring for station audible signals see Fig. 2-4.

4.4 Station Apparatus

/A connection chart is provided to facilitate con-
nection of the K564 and K565 Key Telephone Sets to
the)Connectmg Blocks of the K501 KSU. (See Table
2-6).

TM 11-5805-652-14
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Figure 2-3. K400 KTU Wiring Options
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5. POWER SUPPLY

Before the power supply is connected to the
K-501 KSU, the power cord should be connected to a
wall service outlet and the DC voltage to Taking &A&
and Relay (B) Battery outputs measured with a
Voltmeter.' If the voltage obtained is higher than 26
V. DC compensation should be made by moving the
tap on the gnmary of the power supply to a higher
value of AC Voltage. Most power supéalles are nor-
mally tapped at 111, 117 and 123 V. AC.

SPECIAL NOTE:

Since the K400 CO or PBK Line Circuit is de-
signed for grounded ringdown only, it isn
that the "B" Battery Ground of the Power Supply be
connected to a good earth ground. This connection is
to be made to terminal 45(BG) on Connecting Block
"C" of the K501 KSU.
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TABLE 2-1.

Terminal Connections for Adding K207C1 KTU
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TABLE 2-2. Termind Connections for Adding K347C KTU
' A B A 8 — 1 1/4" Scrw
o wb)wd & Bfwd bfwd B wB|[
© »® |jmcO® ® OO0 O [rc-O@ (/] (1))
O »-O |jrue@P ® ® i} o=@ @ e O »Q®
® «0® @ ® Ofli>=® @ ® D «d
D =0 ® @ Plf @ @ @ ® »O |
® =0 ® © Oofflw0o o D O© «0 15
o =0 1] D Ofz=® @ (1] ® QO *
© wd (] ® Olfjl=0® O o O w0
® O} =D 120 O |li =@ Ol 2D w-® w0
@ 2~ =2 QH=R Qf=q =2 "'*,‘.’J

Figure 2-5. Connections for 10
TEL-TOUCH gations

6. INSTALLATION

6.1 MOUNTING

If mounting the unit in a wall cabinet, install it behind the
mounting frame using the four | 1/4” machine screws and spacers
provided. If mounting in a floorstand cabinet, use the 3/8”
machine_screws provided and mount the unit behind the frame.
In the 501 KSU type will cabinet, it may be necessary to move
the connectmg_ blacks to the higher Position. In the 511 KSU
type wall cabinet, remove the acoustic podding from inside the
cover to allow clearance for the 347 KTU. Certain 511 KSU
type cabinets will not permit use of the fiber spacers provided
because of interference with the “T” section of the center
mour]tlng frame. In such case, use the 1” machine screws
provided. Install the four 1” screws from the front of the frame
approximately 6” apart so each corner of the 347 panel will
rest against the ends of the screws. Install the 1 1/4” screws
from the rear. (See figure 2-7)

6.2 CONNECTING

CAUTION- When connecting, be sure that "A Battery" o
“A Ground™ feads are terminated on termirfalsts
98 and 10B .tespectiualy. Othenwiss damage

to the printed cards may result.

() For gve TEL-TOUCH System. (Figures 2-5 and 2-6)

T. On terminol block B of the K 501 Key Service
Unit:
- Strop from 17 to 37: )
-Connect one end of a 4-foot wire, (Iany color)
to terminal 3B, spudger into main cable arm an
bring out in long sub-arm in group of conductors
for termination on the K 347. )
- For 10 stations, terminate the 4-foot wire on
terminal 11A of the K 347; for 19 stations,
terminate the wire on terminal 1A.

2. Terminate other conductors as shown in figure 2-5
for 10 stations of figure 2-6 for 19 stations.

3. Plug “A-W’, “Al”, “A2”, “A3”, and “A4” cards,
with printed circuit side to the left, into designated
connectors  For 19 stations, also plug in the “A5”
C(/)\rg anddmstall the “A3 Auxiliary” card on the
13 ” Car ,

Figure 2-6. Connection for 19
TEL-TOUCH sations

_ e—
Figure 2-7. Mounting of 347 KTU
using screws for spacers

(b) For mixed TEL-TOUCH and Rotary Dial Stations (Table 1)

1. Install the 207 C in the normal manner for rotary dial
intercom.  For 18 stations, install the 216 A in the
normal manner also.

2. Mount the 347 B near the 207 C and strop between the
two units OS shown in table 1. For 18 stations strop between
the 347 B and the 207 C and the 216 A OS shown in table 1.
Note diodes

3. Plug “Al”, “A2”, “A3” and “A4” cards into their designate
connectors.  For 18 stations, install the “A3 Auxiliary”
card on the “A3” cord.

4. Connect T and R leads of rotary dial phones to 1B and 2B
respectively on the 207C. Connect T and R leads of push-
button dial phones to 1B and 2B respectively on the 347 B.

TABLE, 1 CONNECTING K-3478 10 K-207C and K:216A

K-207 C K-347 B K-216 A
11A 11A
12A 12A
13A 13A
14A 14A
15A 15A
16A 1.A
17A 17A
18A 18A Diodes
19A 19A (1N2070 or any diode rated
20A 20A 750 ma, 600 v peak reverse
18 48 voltage)
28 28
"A Bat" 98 /
"A Ground"| 108
“Sig Bat" | 208
o \
68 168 4———33 —H—
32—
NOTE: If shorter signal is desired, remove strap
from terminals C3 and C5 on A3 Cord.
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Figure 2-8  Addition of a K216A or K216A1 KTU to K50109 Key Service Unit
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Table 2-3.

CONNECTIONS BETWEEN STATION
APPARATUS AND CONNECTING BLOCKS

NOTES:

1. Terminate connector or running cables from left
to right on ¢lips as required.

2. Sholfpwtﬂulromapparmmtetmintedonthh
clip.

3. When K401A KTU, manual intercom is required,
associated BAT. A and GND. A leads are to be
strapped to termsa. 44 and 43 of Block C.

4. These spare terms. may be used for manual sig-
naling. {See Fig. 2-4).

SECTION 2. INSTALLATION

BLOCK “A"
LEAD | TERM. cup
FEATURE | pEmiG. M. NTafz]<ls e
T 1
R 2
A :
LINE 1 A .
1G s
L )
T 1
R )
A s
LINE 2 A 10
1G 1
L 12
T 13
R 14
A 15
LINE S Al 1
LG 17
L 18
T 19
R 20
A a
LINE ¢ Al 2.
73 B |w|w|elmlele
Al EHEE
T 25
R 26
A 27
LINE S A 28
LG 29
L 30
T n
R 52
A 33
LINE § A "
16 38
L 38
T ]
R 38
DIAL T »
SELECTIVE R 40
INTERCOM G a
LINE L 42
G I}
L 44
B 45
R 40
SPARE B ]
NOTE 4 R ®
B
R

4
o
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BLOCK "B BLOCK “C*
— o N MR Eg ) R
B 1 1 A0
R 2 2 | as LNE  |@
B ) 3 | AG E
Y . . AB LINE 2 g
B s 5 AG LNES 3
DIAL r s w | ¢ | A8
seLecTivE | g ' § § TLAS | e
TERCOoM | R s 8 | A8 £
sanon (D | o | a |mEs |3
B n 1 AG ;
R 12 12 AB LINE 6
B ) 13
RY ) "
B 15 15
R 16 _r 16 | co
B 1 136l 1 f B2 | common
R 18 |515186 18 | B2t | conTmoL
B1, Bzl 1 |=|%]|= 19 RN LEADS
3 LINE1  |g p2 20 20 | st TO OTHER
Bl,BZ1 2l 21 LFl | connNECTING
g LINE2  |py B2 2 22 W | poureMENT
] B1,BZ1 ) 2 LF2
A | |m,bz Y 4 | wwa
8 B,821 | 35 s | T
5 LINE4 | 5 Bz 26 26 R LINE 1
2 B1,B21 | 21 Y] T
S|umves | pg 2 28 R unez |,
@ BL,B21 | M 2 | T Z
LNES | pi,B2 30 w | r LINES |
cA i 3 T 2
COMMON |CA a2 2 R LINE4 |
AUDIBLE | CA Y] o 33 T 9
SIGNALING | CA Y § " R LINE §
ciRcUIT | CcA ) 35 T
CA 36 s | R LINE 8
] Y LGl | LP GND.
38 38 LBI | LP. BAT
» ) LGz | LP GND
40 0 LB2 | LP BAT
4 m BG RLY GMD|,,
a a BB RLY. BAT|&
SPARE 't gn 4 AG TLK.GND §
NOTE ¢ “ 2] “ AB TLK.BAT |
[ 43 BG RLY GND §
46 46
@ ] RG RG GND
4 ¢ | RB RG
® ® | RG | BZ GND
50 0o | me BZ 2
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NOTES
POONLY QLIPS 1,2.3,4 AND S OF BLOCK “A" aND CUPS 2 WD 3 OF
BLOCK B ARE USEABLE W TERMINATION OF STATIOM CONN
EXTERNAL CONN. BLOCK CABLES

]
CONBUCTOR mmssmmcmnovn—su’
CABLE CONDUCTOR TO A VACANT B1 TERMINAL

3 DEPENDING UPON WHERC THE «4O0LAIS62 KTU MANUAL INTERCOM
CARD IS INSERTED, IT IS NECESSARY
CORRESPONDING AG AND AB CLIPS TG CLIPS 43 AND 44 RESP,.

TERMINAL 338 OF M207 C KTU
m:crzav*mmnsuwmrmmor
BsLocx ©

S TO USE RINGERS FOR I ummmsmmziﬂ%mco

LINES, COMNECT 105v< 1pmmu SO AND 18VE
TERMINAL 48 ON BLOCK 'Q

231,232, 2231 564,565,2564
and 2232 T8.  ond 2565 TEL

INSTALLATION

IF mumm (K207 C ,OR K347 C KTU) IS mcwoeo iN_ THE PACKAGE,
NORMALLY USED CONNECTED FOR

HE CONDUCTORD FOR LINE 3 WST BE
OIM. INTERCOM AS SHOWN

iF RINGERS ARE USED FOR AUDIBLE SIGNALS, CONNECT YEL-SLT T0 B,0R 8,
TERMINAL, AND SLT-YEL TO R, OR R1 TERMINAL IF BUZIZERS ARE USED

SIGRALS, CONNECT \‘EL-BI.I.I T0 B OR 81 T

FOR AUDISLE ERMINAL , AND
TO R CR R1 TERMINAL-FOR THE K564 AND K565 IF THE K23, OR X232
ELEPHON ARE USED

T E 1S USED, THE ORN-YEL AND YEL-ORN CONDUCTORS
FOR BUZZER CONNECTIONS

BLUYEL

THESE CONDUCTORS ARE USED FOR ACCESS TO DIAL INTERCOM * WITH ALL

PICKUP BUTTONS RELEASED"

CONNECT DIAL INTERCOM STATION AUDIBLE SIGNAU'NG LEADS PER
ASSIGNED DIGITS

CLIP NUMBER
- (NOTE 1) \
CONN BLOCK B
] Fm———— e——
ZIZ

WHT-BLU  wHT-B8LY t : ; NOTE 7 [—F [B
BLU-WHT  BLU-WHT 2 — e
ORWHT  Onm-wT SEE8HH (®
HH 8 4G MANUAL
WHT-GRN DECER € l: __:__n]r'oss E‘}%‘}%&"
DBEAHH Pg_..____:g]POSA (N%Er%n
GECCHE) “-_-.o-_ﬂ,]mss
7|7l 8] Jrose
8lafsje} 8|13
15
21915 R |16 ~ €0 70 K207 C KTY
B|l17 -
T e \ ZZR | common, conTRoL
7 [ ’ : o
€0 LI ez L | OTHER ASSOCIATED
ACBLE e FBI- — 25 ——1h
Sionas |unea [ 8! I
LNE S ]z
LRES '30--—“]’ T0 CO OR PBX
------ 4 LINES
CA2— — — —~ ~ —R%,
8 U 3] v i +
(K232) | WHT-GRN B—— === - 38 m—_—_-_ss_—_::;;
MY 1 N-mED | oy [ B = — — — —LGHLP
STt plarf 1] 8 ]32] NOTE 7 [___ ﬂ--——-—glz(u'
DIAL fales]-1-] © | 2
(NOTE s)[vsl.-am BLK-SLT INTERCOM ” 2le
oL L8 ONLBLOK A MY-[-|aja
Le==-=- (= rdzal <[] © |
- === ———q3 | a4
vre 7 of (8222222 ol e R " e oo
(S:::::: oisl- 121l |ma]--] 2|2 ::::::::gmmuﬂ
R — — — — — 50 R— — 50- — —RB
NN--:' nn--:; L e
2223 ool
'Es 83
~
{NOTE 9}

|
° iaBITéo'ﬁ-T'P SY¥PRihal Connections
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THIS FEATURE APPLICABLE TO BOYH KS6S( 140K AND K363( 1428

THIS FEATURE APPLICABLE TO K365 ( ) 42M TELEPHONE ONLY
THESE FEATURES ARE NOT APPLICABLE TO k384( }40M TELEPHONE.
THESE FEATURES APPLICABLE TO K23i( )50M TELEPHONE

e cincurt T, BLE o T¥a00 Kot | “wo'cons
CIRCUT | yyuser  |DESIGNATION | “EROR"™ | TeRuNo |  Tenw wo
1 1 WHT -8LU 1 1
2 R BLU— WHT 2 2
3 A WHT—ORN 3 3
LINE | 49 At ORN — WHY 4 4
s L6 WHT - GRN s s
6 w GRN — WHT 6 e
7 27 WHT = BRN 7 7
e 2R 8RN - WHT 8 8
LINE ¢ LIME 2 9 2A WHT=SLT 9 9
T IRIA A LG I 2T 2R 2A LINE 2 0 - - - -
|||||1'|||| " Lo RED ~BLU ] "
2 2L 8LU —RED 12 12
(1 T Y T T O A ) ST [RED=OAN ) 1]
14 3R ORN - RED 1 [
UNE 2 LINE 3 LIKE 4 18 3A RED ~GRN (L] L]
Lo 20 8T 3R 3A L6 3L 4T 4R LINE 3 18 - - - -
] ef' O T T O T 7 Le AED - BAN 7 17
18 3L 8RN - RED 8 i8
1 T Y O T S I O 28 9 ryi RED = SLT 19 T
50 20 4R SLT - RED 20 20
LINE 4 LINE 8 21 4A BLK - 8LU 21 21
4A B ABTm: s S LINE 4 22 - - - -
R 23 L6 BLK = ORN 23 23
24 aL ORN - BLK 24 26 |
/N T T O I O 26 25 5T BLK - GAN 25 37 OR 39
26 SR GRN - BLK 26 38 OR 40
AUD SIGNALS AUD.SIG. { 27 sa BLK -BRN 27 -
Tz 3 $w L rlFAT AR une 3 28 - - - -
R 29 Le BLK - SLT 29 4 OR 43
30 sL SLT -BLK 30 42 OR 44
T T T N TR T T B ] s [BLU — YEL
EXCLUDED (3) (4) 32 [ YEL -BLU eLocK sLocK
TERMINALS 3-8 SPRR'PHONE Aux 33 3 ORN — YEL B ']
ETeR En €8 R RR oMoOM LI o SIGNALS 34 4 YEL —ORN
3% - =VEL
Errr et T 56 - YEL —GRN | AUX CIR Aux Cir
et P8 SI6. 57 3G BRN—YEL | GND TO AUX APPAR.
BZ LAMP ] 12 YEL —8RN__| 70 BZ LAMP FIELD
L ’T YEL -SLT ONN. N
@8 E3 CORNECTING BLOCK RINGER 40 L] SLY —YEL L] 8
’ (IEY] al (13 VIO —BLU [(1) TO (17 70
EXCLUSION 42 ER BLU -VIO | SUCCEEDING | SUCCEEDING
K368 ONLY 43 €N VIO —ORN | EXCLUDED | EXcLUDED
. ?r €8 ORN = VIO PHONES | PMONES
TR ] GRN = VIO
RR 48 T VIO ~GRN °.::;-§
38 oW 47 P3 8RN ~ VIO 1488 O 1498
SPKRPH ONI a8 P4 VIO —BRN
Li 49 LK SLT -vio 10 88 3'3.‘335':' UNIT
o 30 AG VIO = SLT

Table 2-5 Cable Termination for 66E3 Connecting Block
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Table 2-6.  Connection Chart, K564. K565. K2564, K2565 Telephone Sets
«T. TERMINAL MOUNTING CORDS  (a) CONNECTING BLOCK CONNECTING —‘
FEAT. IN SET CABLE
50-Cond. 42-Cond. 34-Cond.
K-565/39 . K-565/30 | K-5647/30 |
LEAD 142 /40 /40
LINE | DESIG. phones phones phones SCREW TYPE 50-Cond, (a) (40-Cond. (h)
T
R iR BLU-WHT BLU-WHT BLU-WHT 1-1 BLU-WHT
T 1T WHT-BLU WHT-BLU WHT-BLU 1-2 | WHT-BLU
1 Al iB ORN-WHT ORN-WHT ORN-WHT 1-4 ORN-WHT
A iH WHT-ORN WHT-ORN WHT-ORN 1-5 WHT-ORN
"Lamp L [ GRN-WHT | GRN-WHT _ | GRN-WHT -1 GRN-WHT
LG 1LG WHT-GRN WHT-GRN WHT-GRN 4-2 WHT-GRN
R 2R BRN-WHT | BRN-WHT BRN-WHT 1-6 BRN-WHT
T 2T WHT-BRN | WHT-BRN WHT-BRN 1-7 WHT - BRN
2 --= === SLT-WHT(b) | SLT-WHT(b)| SLT-WHT(b)| -9 | _SLT -WHT
A | 2H WHT-SLT WHT-SLT WHT-SLT 1-10 WHT-SLT .
Lamp L 1 2L BLU-RED BLU-RED BLU-RED 4-4 | BLU-RED a
LG | 2LG | RED-BLU --- --- RED-BLU &
R | 3R ORN-RED ORN-RED ORN-RED 1-3 ORN-RED
T | 3T RED-ORN | RED-ORN__ | RED-ORN 1-8 "RED-ORN
3 GRN-RED(b) | GRN-RED(b) [ GRN-RED{b)| _ 2-1 GRN-RED
A 3H RED-GRN | RED-GRN RED-GRN 2-2 RED-GRN
LAMP L 3L BRN-RED BRN-RED | BRN-RED 4-6 BRN-RED
LG 3LG RED-BRN RED-BRN |
R 4R SLT-RED SLT-RED SLT-RED 2-4 SLT-RED |
T 4T RED-LT RED-SLT RED-SLT 2-5 RED-SLT |
4 BLU-BLK(b) | BLU-BLK(b)| BLU-BLK(b)| 2-6 BLU-BLY |
_____ A 4H BLK-BLU BLK-BLU BLK-BLU 2-7 BLK-BLU -
LAMP L 4L ORN-BLK ORN-BLK ORN-BLK 4-9 ORN-BLK ‘é
LG 4LG BLK-ORN
R 5R GRN-BLK GRN-BLK GRN-BLK 2-9 GRN-BLK
T ST BLK-GRN BLK-GRN BLK-GRN 2-10 BLK-GRN
5 --- --- BRN-BLK(b) | BRN-BLK(b) | BRN-BLK(b) 2-3 BRN-BLK
A 5H BLK-BRN BLK-BRN BLK-BRN 2-8 BLK-BRN
”;};h};, L 5L SLT-BLK S.T- BLK SLT-BLK 4-3 SLT-BLK
LG 5LG BLK-SLT BLK-SLT
AUX ] BLU-YEL BLU-YE!' BLU-YEL |
SIGS 2 YEL-BLU YEL-BLU YEL-BLU
() 3 ORN-YEL ORN-YEL(b) ORN-YEL
4 YEL-ORN YEL-ORN(b) YEL-ORN
HOLD HL GRN-YEL --- GRN-YEL(b) GRN-YEL
LAMP HLG YEL-GRN - YEL-GRN(b) YEL-GRN
PB SIG SG BRN-YEL BRN-YEL BRN-YEL 3-1] BRN-YEL
BZ LP L2(c) YEL-BRN YEL-BRN YEL-BRN 3-2 YEL-BRN
R-KR1 RR SLT-YEL SLT-YEL SLT-YEL | 3-4 SLT-YEL
B-BI RT YEL-SLT YEL-SLT YEL-SLT 3-5_ YEL-SLT |
35 [R ER BLU-VIO(e) | BLU-VIO(e) 3-6 BLU-VIO |
58 |T ET VIO-BLU{e) | VIO-BLU(e) 3-1 VIO-BLU
95 |Al EB ORN-VIO(e) | ORN-VIO(e) --- 3-9 ORN-VIO
o A EH VIO-ORN(e) | VIO-ORN(e) - 3-10 VIiO-ORN
T R R GRN-VIO(e) | GRN-VIO(e) T 3.3 GRN-VIO
z Tl RR(c) | VIO-GRN(e) | VIO-GRN(e) 3-8 | VIO-GRN
« P3 ON BRN-VIO{e) | BRN-VIO(e) 4-8 BRN-VIO
¥ [P4 ON1 VIO-BRN(e) | VIO-BRN(e) 1-10 VIO-BRN
w LK Li{c) SLT-VIO(e) | SLT-VIO(e) - _ 3-5 SLT-VIO
v | AG N VIO-SLT(e)| VIO-SLT(e) 4-7 VIO-SLT
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thraugh Seidigieg adaptors.

Termivale &8, JU, 34, 37 wd 40 are strapped
o e mountng cord comsectar.

. These termuineles are ool wevd excvept when e

telegbone is modified (o install am exclugion
switeh.

. U Superior Cable Co. Mo 1% & 3¢ mwwm
Geeipe Cablle is m coloes i
come & two Colior comy
WHT, WET-BLY, W BT, WHT CRN etfc.
The firet color i the Gody aud the gecosd

the “ring Siripe”.

TM 11-5805-652-14
KSP501-101
Page 19, 7-72



TM 11-5805-652-14

K SP501-101,

Page 20, 7-72
Table 2-7. Connection Chart, K830, K831, K854, K2830, K2831, and K2854 Telephone Set

SECTION 2.

INSTALLATION

LINES | THROUGH 9 LINES 10 THROUGH 19
Tell Ser ieod iees Conn or Prug Tel St Lead
Lecd Conn
Jom Coler Des'p Torm Tern Color Desig Sl
BL-w R ? SL-w 2 .
oo D W-BL T 2% Line g
@hee) w-0 A z o | W . 2
oW w-0 A 2
Plg L 3 Plog G-w
W-G T 8 t 3
w-0 G 28
BRow R 4
Line 2 w8k T 2] Line 11 33:3 : 2;
S | W3 [ AEs | O | s [ e | B
L 6
R8L e 3 R-5L e 3
O-k R 7 ; O-% & 7
Lien 3 2-0 T n (s -0 T %2
{Grons) -G Aers 3 Plog -G hor3 3
Pg BR-R L 9 Er-R L M
e 16 3 r-oe te 3
> % 0 une i | o : 4
Line 4 ] T 38 {Evony) 8x-8L Aees 3
(o) Bx-BL AotS 3 Plup O-BK L 1z
Plag sxw-o I}G ;; Ex-0 e z
G-BK & i3
G-8K ] 13 Line 14 er-G T 3%
e § -G T 3 {(Stote) Bx-2% Aot »
(Sieve) B2 Ao 3 Flg 5-3K L ]
Pheg S-BK 1 5 BK-5 G @
K- 16 &®
8-y R {73
8L~y R 173 Line 15 Y-BL T &
line & Y-8 T a@N {winiea) ER-EK Aers t4
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NOTES:
KSP501-101
2 1. When a K401A KTU Manual Intercom IS
Page 22, 7-7 used, Associated BAT. A and GND A leads
. . e . are to be strapped to terminals 44 and 43 on
Figure 3-1 K501 Key Service Unit Wiring Diagram Block ¢ PP
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Figure 3-2. Interrupter Diagram
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Figure 3-3. K207C1 KTU Diagram
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Figure 3-4.  K316A1 KTU Diagram
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SECTION 3. CIRCUIT DIAGRAMS

NOTES
1. Whon using the K-347 B KTU, connect 18(T) end 28(%)
on K-207C KTU to 4B(T) and 28{) respectively on the
K-347 8 KTu. Connect rotary dial phones te the K207 C
and pushbutton dial phones te the K-347 B.

2. Y - without trarafer circuit (10 dia) codes)
Z - with tromsfer circuit {19 dial codes)

Figure 3-5. K347C KTU Diagram
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K400(D) KTU, ldie Circuit Condition;

HOTES -
i-0Pnous : (@) SwoRY Taour ® wTERRPTED M0 SisnAL
STEADY HOLD LAMP STEADY AOBLE SGMAL

WIKING HOLD LANP COMMON SUDIBLE SIGIIL COMTAROL ' s
& macvory wied ror (), @ ¢ @ ornone d;

I'Wm ALl AUSLTORS ABE W WATT URESD

TECHNICAL NOTE
An incompatibility problem moy occur between 1A2 KT$ Option ZC, deloy bhold relesse for electranic mitch-
equipped with 400D KTU"s and certoin CO’s or PEX"s. ing, consists of odding © 5 MF copaciter acros: temmi-

A lost ool con resyit, in some coses, when the switch- nols 2 end 3 of the 400D KT opticn blodk.

ing system reswitches an estoblithed connection while

the key telephone station is on hold. IFf the reswitching Ostion ZD, deloy haid melesse for offices other than
sequence cpens the loop for en interval greater thom thot electronic comsists of adding e 1 94F copaciter arras

reguired to reloose the 400D KTU hold circuit, o dis- temminels 2 ond 3 of the black.
connection will occur.

When the exigting Z optier & provided with ZC er
The relezse time of the 400D KTU con be extended to ZD cption, the shop between temincle | ond 2 of
bridge the open intenvols genemted by thewe reswitch- the eption biock dould be mmoved and regiaced
ing sequences by epplying the appropriste one of two wiith ane of the copociter pighoil leads.

options following. (See figure 2.)

Figure 3-7. K400D KTU Diagram
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SECTION 4.

1 GENERAL

The Key Telephone Units utilized as modular
components of the K501 Key Service Unit éKSU)_ have
been designed to provide a high grade of service to
the subscriber, thus reducing maintenance effort to
a minimum. It is the purpose of this section to pro-
vide maintenance personnel with information and aids
that are useful in the upkeep of the Key Service Units
to a state of the highest performance efficiency.

1.1 Periodic Preventive Maintenance

The frequency of this type of maintenance is
determined by the local operating company and is
influenced by the environmental conditions surround-
ing the location of the switching apparatus for the
Key Service Units on the subscriber’s premises.

Essential factors involved in preventive main-
tenance are:

a. A visual inspection to determine that wirin
is properly dressed and that termina
screws havé not become loosened, and that
conductors terminated on connecting blocks
have not become broken.

b. Inspection of power supply fuses.

C. The removal of any accumulated dust or
dirt that might affeCt component operation.
This probability is very slight since all of
the KTU’s are tprotected by an overall ap-
paratus cabinet cover. The use of a small
?ort_able vacuum cleaner should prove use-
ull in the removal of dust.

d. Lubrication- The only moving part requir-
ing lubrication is the selector in the K207C
KTU which requires the application of a
few drops of _hlé]h grade light machine or
clock oil applied on the top of the arm as-
sembly immediately underneath the retain-
ing collar. The frequency of this operation
should he _such that it occurs at least every
six months.

€. Cleaning - If an inspection of the selector re-
veals that some tarnishing or collection of
dirt on the segment contacts of the selector
has occurred, cleaning with an approved
liquid contact cleaner such as John B.
Moore, Solvent M-3 (Frigisol), applied with
a brush or cloth is recommended.

1.2 "On the Site" Trouble Shooting and Repairs
Systematic and regular preventive mamntenance

schedules should substantially reduce thus type of
maintenance to the following phases:

MAINTENANCE

a. A visual inspection to determine possible
sources of trouble such as broken wires.
loose connections and burned out fuses. In
many cases thoroughness in this endeavor
will greatly expedite the restoration of nor-
mal service to the subscriber.

b. A system checkout and analysis as outlined
in Section 2, may pinpoint the localization
of trouble.

C. A closer analysis of the Key Telephone Unit
may be performed with the aid of a Volt-
Ohmmeter or other visual or audible trouble
shooting device, once the trouble has been
localized to a particular KTU.

d. If tests reveal that some part or component
on the K400B or K401A KTU is defective,
the entire printed circuit card should be re-
Flaced by one that is in good condition and
he defective card returned to the shop.

Normally, complete relay replacements are_ not
made in field repairs since it has been determined
that it is more economical to change out the KTU
having the defective relay. However, if a 4000 type
relay coil on the K227A KTU is found to be defective,
a replacement coil may be installed “on the job”.
The ‘armature gap may require slight readjustment;
therefore, the gag should be checked (see par 4.0)
and the necessary readjustment made.

If, in the course of the investigation, defective
parts such as capacitors, resistors, Fectifiers
(diodes) etc. are found, they may redly be replaced
on the K207C or K227A KTU’s by removing the ter
minal panel assembly on the rear of the KTU, per
mitting access to the faulty component.

1.3 Shop Maintenance

Shop Maintenance is that phase of the mainten-
ance and service program that is related tothe major
repairs and servicing of KTU's that are not normaily
performed in the field. Involved here is the replace-
ment and adjustment of complete relays, selectors
etc. on the K207C and K227A KTU's only. In order
to promote efficient shop maintenance, an adeguate
supply of replacement KTU's should be on hand to
prevent mterruption of subscriber's services. In
addition, spare parts mzybe reguired to be available
on a determined quantity level. See Table 4.2 for
list of replacement parts.

it is recommended that defective K400 zad
K401A KTU’s be returned to ITT Telecom for repai
and return m any case where the operating company
does not have sialled personnel traumed in prooted
circuit repair techni and the necessary
ing” devices requi for replacement %
In the event such skills and devives are

4-1
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replacement parts are listed elsewhere in this section
for this purpose. It should be noted that there are
no adjustments required for the miniature relays on
the printed circuit cards and the plastic covers for
these relays should not be removed

2. MAINTENANCE AIDS

In order to provide thorough and efficient main-
tenance of the KSU’ s, the serviceman should have a
thorough and workable knowledge of al the circuits
involved in the three arrangements and the optional
features of the system. Thisdataisincluded in the
manual and is located as follows:

Functional Schematics, Sect. 3
Circuit Schematics, Sect 3

3 RELAY MAINTENANCE

_ Proper relay maintenance is essential to con-
tinued good performance of the switching circuits
utilized in the K207 & K227A Key telephone units of
the K501 KSU. This maintenancecan be divided into
three important phases, namely:

1. Periodical Inspection
o Cleaning
3. Adjustment or Replacement

Each phase isbriefly discussed to provide useful
information in the performance of these services.

3.1 Periodic Inspection

~ Properly protected relays generally need little
inspection, either visual or by means of gauges, as
it is believed that regular routine tests will disclose
abnormal relay troubles. However, it is known that
dirt and dust are the natural enemies of proper and
continued relay performance.  Therefore, In such
environmental “conditions, periedicC inspections may
be warranted.

3.2 Cleaning

If, due to relay failure or as a result of a peri-
odic inspection, a relay isfound to be dirty, it should
be properly cleaned. Superficial dust or dirt should
be removed by means of a suitable soft brush and
collected by means of z unen clgth or 2 smali port-
able vacuum cleaner. Adjacent relays or other ap-
paratus should be adequately protected.

The contacts snould be cleaned with a “camel
hair” hrush and then slightly burnished with a small
piece of "bond” pager. Care should be taken to not
bend, distort or damage the sprugs. No cleaning
agent is required for relays.

TM 11-5805-652-14
KSP501-101
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MAINTENANCE

3.3 Adjustment or Replacement

Wire Spring Relays, due to their unique con-
strucion, normally require no adjustment in the
field Since each group of contact springs are fac-
tory pretensioned and will normally refain these
chéracterigtics throughout its lifetime, no attempt
should be made to apply readjustment to these items.

Should a spring, or set of springs, become dam-
ed or distorted, the entire relay should be re-
aced and the defective relay returned to the factory

hrough ITT Telecom Regiona Offices. In the event

that a contact spring has been crossed with another
through misuse or mishandling of the relay with the
cover removed, it may be replaced by the use of an
orange stick Insert the orange stick under the con-
tact sprlnc?l and move the sprlng auvafy from the sta-
tionary spring. allowing the 'spriig to fal into its pro-
per position in plastic spring comb. Note: In re-
placing a make rmg?, it' may be necessary to tem-
poratidy remove the |xm% spring from the contact
cover. When misplaced springs are restored to their
proper position, the leIﬂ% spring should be rein-
stalled and followed by the Cover.
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TABLE 4-1
REPLACEMENT PARTS LIST
UNIT KYART
NUMBER COMPONENT NUMBER REMARKS

Cable Block 86425 Usea in pairs
Connecting Block 95634 Block "A"
Connecting Block 95743 Block “B” & "C"
Cable Hook 86423
Receptacle 95827 Gate Lock
Designation Strip 95647-3
Connector 95744 Printed Circuit Cards
Connector 95745 Interrupter
Car2 Retaine. 86419

K50% mterrupter 95742

K39y Cover 86434
THM Screw 66817 Conn. Biock Mtg.
RHM Screw 58713 95744 Conn. Mtg.
RHM Screw 56233 Cable Pook Mtg.
Hex Nut 66435 95744 Coan. Mtg.

i RHM Screw 54855 85745 Cunn. Mtg.

RHM Screw €8958 Cable Block Mig.
Stud 79593 Covey Licking
Retaining Ring 79680 Cover Stud
RHM Screw 86855 Card Retaine:z
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K501 KEY SERVICE: UNIT

1. SCOPE

1.1 This specification covers the assembly, wiring and test
for all K501 Key Service Units.

2. APPLICABLE DOCUMENTS
2.1 The following ITT Kellogg specifications standards,
drawings, and publications form a part of this
specification:

Specifications

GM Spec. 716 Inspection & Tests for Key Telephone Units
GM Spec. 317 Inspection & Tests for Key Telephone Units

Drawi ngs

190647 K501 Key Service Unit, Assembly

316100( )68 K501 Key Service Unit, Schematic

316100( )77 K501 Key Service Unit, Circuit Description

316000( )113 K501 Key Service Unit, Terminal
Connections

3. REQUIREMENTS

3.1 General

3.1.1 Key Service Units when assembled and wired strictly
in conformance with their respective drawings shall
be capable of meeting the requirements of this
specification. The inspection and testing of a
completely assembled and wired key service unit
shall assure a commercial product consistent with
good workmanship, appearance and operation. Any
deviation is subject to engineering department
approval.

3.2 Assembly

3.2.1 The K207C Key Telephone Unit (when required) shall
be assemblies to the mounting frame and located in
Po&ion as shown on the key service unit assembly
drawing. The drawing shows the rear (or terminal)
side of the key telephone unit.
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3.2.2 The key service unit cable shall be installed as
show on the KSU assembly drawing. Each arm of
the cable to be terminated on the K207C KTU
(if required) shall be fed through its respective
fanning strips from below. If the K207C KTU is
not required the cable arms shall be grouped and
taped to the lower part of the mounting frame,
Cable arms that are to be terminated on the KSU
connecting blocks may be temporarily taped to the
cable hooks located at the top of the backboard.

3.3 Wiring

3.3.1 Connecting Blocks - The connecting blocks are
designed for use with unskinned plastic insulated
wire. Insulated conductors are terminated on the
clips by insertion into the clip opening, placing
the R714B tool over the clip (with the cutoff blade
up) and pushing firmly toward the terminal block.
This action forces the wire to a fixed position in
the clip and at the same time cuts the wire in-
sulation, The force of the blade against the
base of the connecting block cuts off the unused
end of the wire. Conductors shall be terminated
on the connecting block in accordance with
drawing 316100( )113.

Caution

For wires that are not to be cut off (going
elsewhere) the "bit" of the R714B tool shall be
reversed or another tool may be used, with the
blade installed inside the tool handle.

3.3.2 Printed Circuit Connectors - Conductors in each
arm of the cable that are to be terminated on the
interrupter and line circuit connectors, are of
predetermined length and shall not be aporeciably
shortened. Approximately 8/16 inch insulation
shall be stripped from the end of the concuctor.
The stripped end shall than be inserted into the
terminal eyelet, bent back upon itself, crimped
and then soldered per Q: 236, Whepre tWwO or more
conductors are to be terminated on a specific
terminal, soldering shall be done after all
conductors arc installed as above. Conductors
shall be terminated on the P.C. Connectors in
accordance with the KSC Terminal Connection
drawing 316100( )113.
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3.3.3 K207C Key Telephone Unit (when required) -
Conductors in each arm of the cable are of
g-determined lengths and shall not be aﬁpre-
ciably shortened. Approximately 1/2 inc
insulation shall be stripped from the end of
each conductor and the stripped portion then
inserted under the head of the terminal screw.
Care shall be exercised that the wire falls
within the terminal cup to preclude cutting of
the wire when the screw is tightened. Conductors
shall be terminated on the K207C KTU in accordance
with the KSU Terminal Connection drawing 316100( )
113.

3.3.4 Cable and Wire Dressing - After the cable has been
terminated on the connecting blocks, printed
circuit connectors and the K207C KTU (if required)
the cable shall be hand dressed neatly so as to
preclude damage to the cable when the gate of the
KSU is closed, Individual conductors terminated
on the connecting blocks shall be depressed downward
in a "U" shape while those terminated on the
printed circuit connectors and the K207C KTU
(if required) shall be dressed upward in a "U"
shape.

Testing - Each key service unit shall be completely tested
to determine that it is properly wired and that all
features will function in a normal and proper manner.

3.4.1 Test Equipment - Since the Key Telephone Units
that might be associated with the K501 KSU are
tested separately an operational test using
telephones is not necessary.

Each KSU shall be tested in a manner so as to
assure that continuity, between all points of
the KSU as designated on the schematic drawing
316100( )68, is in evidence.

Test equipment to be used shall be at the dis-
erimination of the manufacturing test equipment
department.

3.4.2 Testing Unterminated Wiring - If the KSU to be
tested does not utilize the K207C KTU, certain
leads in the cable form are unterminated. Each
KSU shall be visually inspected to determine
that the proper color coaductors for cable arm
Ly M, N, P £ Q are termimated on the corresponding
proper terminals on the connecting blocks,
interrupter connector and printed circuit connector
for circuit 6. (See Dwp. 316100(¢ )68),
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4. QUALITY ASSURANCE PROVISIONS

4.1 Tests shall be performed in accordance with procedures
outlined in 3.4 testing.

4.2 Each Key Service Unit assembled and wired shall be 100%
tested.

5. PREPARATION FOR DELIVERY

5.1 There are no preparation for delivery provisions
applicable to this specification.

6. NOTES
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ASY. DESCRIPT ON ‘ CIRCUIT
OR_STKEL. DRAWING NO. |FIG REMARKS
190647-101-602 cConsists of Apparatus Mounting 181736 Wire per 181742
050100(000)963 with Cover, Interrupter and Intexr-
nal Coble. Arranged for:
6 CO or PBX Line Circuits or
Manual Intercom Circuits.
Wired, but not equipped for Rotary
or Tel-Touch Dial Selective Inter-
com.
190647-102-602 Same as -101 except eqQuipped for 181736 Wire per 181742
050109(000)963 _ 9-station Rotary Dial Intercom —_
190647-103-602 Same as -101 except equipped for 181736 Wire per 181742
§1050110(000)963 _ 10-station Tel-Touch Intercom —
190647-104-60) Same as ~101 except equipped for 181736 Wire per 181742
050118 (000) 963 18-station Rotary Dial Intercom
190647-105-602 Same as =101 except equipped for
1050119-000-963 19-station Tel-Touch Dial Intercom
"190647-106-602 Consists of Appar .us Mounting 181736 Wire per 181742
05010C (00) 963 with Interrupter and Internal
oo F Cable mounted on a floorstand
with cover. Arranged for:
6 CO or PBX Line Circuits or
Manual Intercom Circui:s
Wired, but not eQuipped for Rotary
or Tel-Touch Dial Selective Inter-
com._
190647-7 Same as =106 except equipped for 181736 Wire per 181742
050109(F}963 9-gtation Rotary Dial Intercom
190647-8 Same as -106 except equipped for 181736 Wire per 181742
050110(F) 963 10-station Tel-Touch Dial Intercomw
190647-9 Same as -106 except equipped for 181736 Wire per 181742
050118(F) 963 18-station Rotary Dial Intercom
190-47-1C Same as -106 except equipped for 181736 Wite pet 161742

=
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or STKL. DESCRIPTION Drawing No. | Fig. REMARKS
190647-11 Consists of Apparatus Mounting with 161736 Wire per 181742
50100(FP)963| Interrupter and Internal Cable, mounted on
a floorstand with cover. Equipped with
Power Supply for Buzzer only audible
signals. Arranged for:
6 CO or PBX Line Circuits or
Manual Intercom Circuits.
Wired but not equipped for Rotary or
Tel-Touch MNial Selective Intercom
190647-12 Same as -11 except equipped for 9-station | 181736 Wire per 181742
0109{FP)963] Rotary Dial Intercom
1190647-13 Same as -11 except equipped for 10-station| 1£1736 Wire per 181742
50113(FP)963] Tel-Touch Dial Intercom
90647-14 8 =11 except equipped for 18-station| 1£1736 Wire per 181742
3 AL TS R 3 . am.
90647-15 Same as -1} except equipped for 19-station| 161736 Wire per 161742
P)96 - Dial Intercom
N90647-16 Consists of Apparatus Mounting with 161736 Wire per 181742
50100( FPG) Interrupter and Internal Cable, mounted on
963 | a floorstand with cover. Equipped with
Power Supply for Buzzer or Ringer audible
signals. Arranged for:
6 CO or PBX Line Circuits or
Manual Intercom Circuits
Wired but not eauipped for Rotary or
Tel-Touch MNial Selective Intercom
90647-17 Same as -16 except equipped for 9-atation | 151736 Wire per 1£1742
10109 FPGI%(!3 _Rotary Dial Intercom
9C647-18 Sante as -16 except equipped for 10-atation} 161736 Wire per 111742
> & - h ECom
Same as -16 except equipped for 18-station] 1£1736 Wire per 151742
CIIE(FPCI943 Rotary Dial Intercom
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o8 STHL. DESCRIPTION haiwnie 8o, | Fig. RENARKS
190647-20 Same as -16 except equipped for 19-statio§ 181736 Wire per 181742
50119(FPG)9p3 Tel-Touch Dial Intercom
190647-21 Same as -11 except equipped with "CAC" | 181736 Wire per 181742
50100(FP)964 Powe r Supply
190647-22 Same as -21 except equipped for 9-station] 181736 Wire per 181742
50109(FP)964 Rotary Dial Intercom
190647-23 Same as -21 except equipped for 10- 181736 Wire per 181742
501 IO(FP)96J station Tel-Touch Dial Intercom
190647-24 Same as -21 except equipped for 18- 181736 Wire per 181742
50118(FP)964 station Rotary Dial Intercom
190647-25 Same as -21 except equipped for 19- 181736 Wire per 181742
50119(FP)964 station Rotary Dial Intercom
190647-26 Same as -16 except equipped with "CAC* 181736 Wire per 181742
50100(FPG)9p4 Power Supply
190647-27 l Same as -26 except equipped for 9- 181736 Wire per i81742
S0109(FPG)9b4 __ station Rotary Dial Intercom
190647-28 Same a® -26 except equipped for 10- 181736 Wire per 181742
501 10(FPG)9p4 gtation Tel-Touch Dial Intexrcom
190647-29 Same asg -26 except equipped for 18- 181736 Wire per 181742
50118IFPG)9%4 station Rotary Dial Intercom
190647-30 Same as -26 except equipped for 19- 182736 Wire per 181742
30119(FPG)984 station Tel-Touch Dial Intercom
190647-31 J Consists of Apparatus Mounting with 161736 Wire per 181742
0200(FP)96] Interrupter, Internal Cable and Connector
Cable, mounted on a floorstand for
' Buzzer oaly audible signals. Arranged
for:
é CO or PBX Line Circuits or
, Manual Intercom Circuits
Wired, but not equipped for Rotary or
Tel-Teouch Dial S ective Intercom I
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190647-32 Same as -31 exc ~pt equipped for 9-station| 81736 Wire per 181742
0209(FP)963 Rotary Dial Intercom
90647-313 Same as -3]1 except equipped for 10- 181736 Wire per 181742
EOZI 0(FP)96! station Tel-Touch Dial Intsrcom
90647-34 Same as -31 except equipped for 18- 181736 Wire per 181742
0218(FP)963 station Retary Dial Intercom
g90647-35 Same as -31 except equipped for 19- 181736 Wire per 181742
0219(FP)9631 station Tel-Touch Dial Intercom
90647-36 Consists of Apparatus Mounting with 181736 Wire per 181742
0200(FPG)943 Interrupter, Internal Cable and
Connector Cable, mounted on a floorstand
with cover. Equipped with Power Supply
for Buzzer or Ringer audible signals.
Arranged for:
6 CO or PBX Line Circuits or
Manual Intercom Circuits
Wired, but not equipped for Rotary or
Tel-Touch Dial Selective Intercom
90647-37 Same as -36 except equipped for 9-atation | 181736 Wire per 181742
0203(FPG)243 Rotary Dinl Intercom
190647-38 | Same as -36 except equipped for 10- 181736 Wire per 181742
5021 0(FPG)943 station Tel-Touch Dial Intercom
890647-39 Same as -36 except equipped for 18- 181736 Wire per 181742
5021 8(FPG)9¢3 _ station Rotary DMal Intercom
190647-40 Same as -36 except equipped for 19- 181736 Wire per 181742

23 station Tel-Touch Dial Intercem

vy e
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STOCKLIST ASSEMBLIES & OUANTITIESW
ITEM BAS:ART gga IFGC DESCRIPTION 10110310 IOJ}OS 104 107|108 lOJllG 111511211/
" (8, (%] wn " (%) W (] (8, (%, v wn
SR IEIZI2]=2|E 12 21212 12 }=2
o o — — ~lofjo = — - 1o O [
2R I2 121212212 2212 ]2 ]=
cEREREEEEREERER
o o loloI3IS Iz I 1=
SEEISICIZlclIZiIZR =R
w w w
1 | 86449 1 Apparatus Mounting 1 1{1 |1 1
_2 }86449 2 Apparatus Mounting 1 1 {1 1 1 1 §1 1
_3 ]86449 3 Apparatus Mounting
_4 195742 1 Interrupter 1 i 1 11 1 |1 1 |1 1
S rigl74l f101 Cable Assy. 1 1]1 1 ]1 111 1 81 1 §1 1
6 |1e1va1 o2} Cable Assy. 1 |1 1 1
7 187671 1 Cable (Power Supply)
8 | 86434 1 Cover 1 111 {1 1
9 196099 1 Floorstand & Cover 1 11 1 11
10 §96101 1 Power Supply
11 {96101 2 Powe r Supply
12 j 180125 1 Power Supply
13 §180125 2 Power Supply
14 | 79400 2 RHM Screw
15 | 75006 (01 Connector Cable
16 | K207 Cl1 1962] Key Telephone Unit 1 1 1 1
17 J K216 Al11962] Key 7elephone Unit 1 1
18 K347 C962] Key Telephone Unit 1 1 1 1
19 [ K316 A962] Key Telephone Unit 1 1
20 180514 1 Instruction Sheet 1 1§01 1 111 1 {1 1 1 \
21 f181741 03 Cable Assy. 1 1 N .
22 1151716 §1e1]  } Wood Block I g1l gt i1 1 N
23 {11716 102 Wood Block ) N N S O O
J181716 103 Wood Block 1 1F 131 1 111 1
160773 Wood Screw 1 11131 }1 1 11 1
i"SP-347 Key System Practice 1 1 ] L} 1
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STOCKLIST ASSEMBLIES 8 QUANTITIES
PART NO. | 7' J J J
BASE SuB IFGC DESCRIPTION ndgudunduqugndgizadiziiz2jn2412y12t
alololaolololola lulw v fu fv
A SRR B HEEE
. = O o= f== ool =~ = ]©
olofe I2le]=f2 21222 IR |8
CRCECRECICRGRER B R ER KB KR Kk
R ER R ETET BT B R K A R R
I RIEEREERIZE
wle IR 1alal=slai*1*1* 1™ I* I
w w w w w L
1 | 86449 1 Apparatus Mounting,
2 | 86449 2 Apparatus Mounting T 10 i jrppoJiyt 111 11
3 { 86449 3 Apparatus Mountin
_4]95742 1 Interrupter 1 131 f1 1 §1 1 {1 1 1§t 1
5 | 181741 ol Cable Assy. 1 1 1 1 111 1 1141 1
_6]181741 02 Cable Assy. 1 1 1 1 1141
_7]87671 1 Cable (Power Supply) 1 111 |1 1 {1 111 111 111 1
_8 186434 1 Cover
1 9196099 1 Floorsiand & Cover r v o pajn prgrogl
f10 ] 96101 1 Power Supply _ 1 1)1 141 3 |
11 ] 96101 2 Power Supply 1
12 |1801zs |- 1| —|-Beversueply - I
13 ] 180125 2 Power Supply 111 111 1
14} 79400 2 RHM Screw 4 4% 4 14 4 14 4 14 4 14 4 ]4 4
15 | 75006 601] Connector Cable
K207 c11962] Key Telephone Unit 1 1 1 1 1
K216 A11962] Key Telephone Unit 1 1 1
K347 cl962] Key Telephone Unit 1 1 1 1 1
K316 AJ962 | Key 7 elephone Unit 1 1 1
180514 1 Instruction Sheet 1 1§ 1 31 111 111 111 1]1 ]
1813 1 03 Cable Assy. Lt hh T gl
181716 101 Wood Block W NN TN N T N N (RN e 1]
181716 102 Wood Block b b g o fn 1R
181716 103 Wood Block ' Y T ] T I Y I Y [N R
180773 Wood Screw h byl
*SP-347 ey Svstem Practi i ] 1 Alﬂ: L
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STOCKLIST ASSEMBLIES 8 QUANTITIES
L PART NO. 3| 4’

ITEM[™ BASE suB IFGC DESCRIPTION 127§1288 1298130013113 13R13413913¢§137J134139
L snas o U —— el
wm W W 1%,] v »n w (%] (84} (5] wn wn (SN
oclJofolo Jolololojolojo ol
N A ETAA L E I E T A R I Y
O Jrm o e -3 =3 L I+ L= =3 = —
bl B3 3 =R P - B P S
IR R I IR R CRER R R
glojgiT J9ld9j9 o oo lidlolv
QPR Islsls ez |2 1212142
RREIEIEERIERIEIRE
B Eoh B I w fw w fw

1 186449 1 Apparatus Mounting
2 86449 2 Apparatus Mounting 1 111 |1
3 186449 3 Apparatus Mounting 1 ]! 1 {! 1 1 }
4 §95742 1 Interrupter 1 111 |1 1 1]1 1 1 1
5 1181741 10 Cable Assy. 1 111 11 111 1 {1 1 1 1
6 1181741 po2 Cable Assy. 11 1 1 ]
7 187671 1 Cable (Power Supply) 1 1§1 1 111 1) 1 J1 1 }]i 1
8 §86434 1 Cover
9 §96099 1 Floorstand & Cover 1 1§11 |1 11 1 [l 111 1]l 1
96101 1 Power Supply
96101 2 Power Supply 1 111 J1
180125 1 Power Supply 1 11 1
180125 2 Power Supply 1 111 1
79400 2 RHM Screw 4 484 )4 4 14 4 4 4 14 4 14 4
75006 601] Connector Cable 1 11 1 11 1 j1 1 11 1
K207 Cl1 19628 Key Telephone Unit 1 1 1 1 1 1
K216 Al 1962f Key Telephone Unit 1 1 1
18 | K347 Cl962 | Key Telephone Unit 1 1 1 1 1
K316 AJ962 ] Key Telephone Unit 1 1
180514 1 Instruction Sheet 1 141 [ L | 1 1 1 1 1 [l 1
181741 03 Cable Assy. 1 F1E1 42 f1 J1 1 N 11 1111 §
181716 1019 . Wood Block 1 §1 B1 31 31 J1 B1 31 1 jiljl J1}1
181716 102 Wood Block 1 f1f1311 J1 @1 1T 7 jifigt
181716 103 Wood Block 1 1 181 1 ll 1 1 1§11 }1 1
;5 4180773 Wood Screw T T T T f T e TN T
KSP-347 1 Key System Practice 1 1 | 1 1 1] 1
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STOCKLIST ASSEMBLIES 8 QUANTITIES
| —_BaRT No.

{\TEMI BASE sus JFec DESCRIPTION 14
g
~
°
]
o)
Q
VY
o
[$3)

_1 186449 1 Apparatus Mountin
2 ] 86449 2 - Apparatus Mounting
3 § 86449 3 Apparatus Mounting 1
4195742 1 Interrupter 1
_5]1:1741 101 Cable Assy. 1
6 131741 102 Cable Assy. ’ 1
_7}187671 1 Cable (Power Supply) 1
_8] 86434 1 Cover
8126099 1 Floorstand & Cover 1
10 f 30101 1 Power Supply
11 } 96101 2 Power Supply
12 1180125 1 _Power Supply
13 182125 _2 Power Supply 1
14 § 79400 2 RHM Screw
15 § 75006 601§ Connector Cable 1
16 | K207 C11962] Key Telephone Unit
17 [ K216 Al1§962] Key Telephone Unit
18 1 K347 CE962] Key Telephone Unit 1
19 1 K316 Al 962] Key Telephone Unit 1
20 [ 180514 1 Instruction Sheet 1
21 §1C1741 103 Cable Assembly ]
22 §181716 101 Wood Block 1
23 1181716 1020 Wood Block 1
181716 1103y  § Wood Block 1 '
180773 Wood Screw 1
KSP-347 Key System Practice 1
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KNOTES.

L Y QPSI,2,%,4 AND S OF BLOCK “A° AND CUPS 2 AND 3 OF
GOCK © ARE USEABLE ® TERMINATION OF SYATION GONN OR
EXTERMAL COMN. BLOCK CABLES.

& COMMOMN AUDIBLE SIGNAL TERMINAYION FOR SIX CO OR POX LINES,
TOGETHER AND

CASLE COHOUCTOR TO THE STRAPFED GROUP
mmucm TO A VACANT 61 TERMINAL.

§. OEPENDING UPON WHERE THE XAOUAME2 KTV m INTERCONM
uaoamuo.n 15 NECESSARY TO STRAP THE
CORRESPONDING AG AND AB CLIPS YO CLIPS 43 AND 46 RESR,

TERCOM SIONALS AND RINGERS FOR
OLLOWS:

IF DIAL INTERCOM (X207 C.OR K347 C KTU) IS INCLUDED IN THE PACKAGE,
THE CONDUCTORS

NORMALLY USED FOR LINE 5 MUST BE CONNECTED FOR

DIAL INTERCOM AS SHOWN.

IF RINGERS ARE USED FOR AUDIBLE SIGNALS, CONNECT YEL-SLT TO B,OR Bt,

TERMINAL, AND SLT-YEL YO R, OR R1 TERMINAL IF BUZZERS ARE USED
mn.r: SIGNALS, CON'ECT YEL-BLU TO B8 OR B1 TERMINAL, AND BLU-YEL

TD R OR R1 TERMINAL-FOR THE K564 AND K565
TEL.EPNME
FOR BUZZER CONNECTIONS.

PICKUP BUTTONS RELEASED".

IF THE K231, OR K232
IS USED, THE ORN-YEL AND YEL-ORN CONDUCTORS ARE USED

THESE CONDUCTORS ARE USED FOR ACCESS TO DIAL INTERCOM " wWiTh ALL

€0 CHANGE STRAPPING AS F .. 9. CONNECT DIAL INTERCOM STATION AUDIBLE SIGNALING LEADS PER
A REMOVE OAN STRAP FROM 48 AND 80 ON BLOCK “C*_ ASSIGNED DIGITS,
8. CONNECY RING BATTERY TO TERMINAL
€. REMOVE @RAN LEAD FROM naum.morm?cnu
omaamrmuwuso BLock°c*®
TERMINAL 398 OF K207 C K
€. CONMECT 18 V.2 FROM POWER 'SUPPLY TO TERMINAL 30 OF
BMocK °¢
) musmm JINTERCOM mgo%wzzenswsmco
TERSENAL 48 ON uo'cumcg
CLIP NUMBER
- " INOTE 1) \
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P e —
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NOTES

I~ THIS FEATURE APPLICABLE TO BOTH K565( )40M AND K565( )42 M

TELEPHONES ‘
2- THIS FEATURE APPLICABLE TO K565 ( ) 42M TELEPHONE ONLY
3- THESE FEATURES ARE NOT APPLICABLE TO K564( J40M TELEPHONE
4- THESE FEATURES APPLICABLE TO K231( ) 50M TELEPHONE
T T CABLE 1 K501 KS ') | K50l KS U
i CLIP . CIRCUIT | '
cmeur | wiiker seiihaton |<UESS | VRS ¥R |
[ | T WHT-BLU ' I )
2 IR BLU — WHT , 2 2
' 3 1A 'WHT--ORN . 3 3
LINE | . q al ORN - WHT ' 4 4
5 ; LG WHT - GRN 5 5
i Y - IL  _GRN -WHT_ | 6 , 6 _ ]
7 2T | WHT — BRN 7 7
8 2R |BRN — WHT 8 8
) LINE | o LINE2 ' ) 2A WHT - SLT 9 9
IT IR 1A A LG IU 2T 2R 2A LINE 2 10 - - - -
i . S B " LG 'RED —BLU " 1
i , . , v i 12 2L BLU - RED 12 T2
: oo ! R T S ) 'RED — ORN 13 13
14 3R ORN — RED 14 19
LINE2 LINE 3 LINE 4 ‘ 15 3A RED - GRN 15 15
LG 2L 3T 3R 34 LG 3L 4T 4R LINE 3 '8 - - - -
b Loy , 17 LG 'RED — BRN 17 17
\ o . 18 . 3L _BRN -RED 18 18
' Lo 25 I~ i 19 aT RED - SLT 19 19
50 20 4R SLT - RED 20 20
_LINE 4 ) LINE 5 ) 21 : aa BLK -BLU . 21 21
aA LG 4L 5T SR SA L6 5L LINE 4 22 - - - -
' \1\ L 23 LG BLK — ORN 23 23
' i ) l ' { | l e — - _..2._4_- i. .QL. - . "O_RN__"BLK_ .- 2? —- _gi e
P 26 25 5T BLK - GRN 25 37 OR 39
~ 26 5R GRN - BLK 26 38 OR 40
AUD SIGNALS gz AUD SIS : 27 Sa  ;BLK —BRN 27 -
i 2 3 4 16 L PBLP RT RR LINE 5 28 - - - -
vy I 29 LG |BLK = SLT | 29 . 41 OR 43
C - ... ... .30 ., __.SL __/SLT -BLK 30 | | 42 OR 44 _
I \ ‘ | 5 "BLU ~YEL ,
EXCLUDED (3) (4) 32 6 ,YEL —BLU BLOCK ' BLOCK
_TERMINALS 3-B SPKR'PHONE_ Aux : a3 3 'ORN - YEL | B ‘ 8
ET ER EH EB R RR ONONI LI N SIGNALS 34 4 __(YEL-ORN ., . .
- e HOLD 38 - 'GRN =YEL , ,ux IR AUX CIR
Lo { _LaMP_ 3 - YEL-GRN AU @ ux ci
e PB SIG. . 37 SG ~ BRN-YEL  GND TO AUX APPAR _
BZ LAMP 38 7 ' 12 YEL-BRN ! TO BZ LAMP FIELD ]
B RINGER 39 RT TYEL -SLT | CONN BLK = CONN BLK
66 E3 CONNECTING BLOCK . 40 RR 'SLT -YEL B B
Ny 44 ET Tvio =BLU (1) TO (1) TO
EXCLUSION 42 ER : aw -vio SUCCEEDING | SUCCEEDING
K565 ONLY 43 EH ‘v - ORN EXCLUDED EXCLUDED
L 44 EB __ORN=-VIO PHONES ' PHONES
(2)(3)@) R 45 ' RI ‘"GRN -VIO . T
RRI 46 T VIO ~GRN | CT“:;-E
38 on a7 P3 BRN-VIO |, oo o0 |:9a
SPKRPH. ONI! 4; P4 VIO — BRN | ADAPTER
L1 4 ! LK SLT - VIO
NI so » A |vio-siy | 70 558w CONT UNIT
. CABLE TERMINATION FOR 66E3 CONNECTING BLOCK SHEET 2 OF 2 180514
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1/0 VAC NoOTES:

6) I.ALL CHASSIS GND. WIRES ARE |.
10A 1 2.ALL OUTPUT GND. WIRES ARE IC.
L ot 3ALL WIRING IS 20 AWG.
—o= 4.DIAGRAM IS FOR. MODEL EAK-1,
IBVAC ~ FOR MODEL EBK-1 REMOVE T2,R2,
: CR3 &C2 (110 V RING CIRCUIT),
< G
V4 ! 4
. gt
< | | [TaLK
8 ; 190 o5 24y |SYM]REF Ro. DESCRIPTION
~ ' }5,6 ¢! [11e:72 12000/2000 MFD 30 VOC CAP
m) ! 0E ] C2 |115915 | 1.0 MFD_660 VAC CAP.
g G CRI | 132391 | DIODE
I' CR2 | 132891 | DIODE ,
X ot CR3 | 132881 | DIODE )
* o }u'o"; F182}y52255 | FUSE, 2 AMP -
ogf R #81132856 | FUSE, 2 AMP
FS {52274 | FUSE, 5 AMP
| Ui~ [8248-001{ FILTER, CHOKE
TI_ |8244-001 | TRANSFORMER
T2 18243-001 | TRANSFORMER
Rl |X0i679 | 750 OHM 2 WATT RES.
R2 |X01126 9.1 K OHM V2 WATT RES.
e REF NO. 191183
_ _ ©.500 APFPROX. =I‘
NOTES
| REDUCE ABOVE O APPROX DIMENSIONS.
2 LETTERING TO BE BLOCK
3 LABEL ~9 HAVE ADKESIVE BACKING.
TOLERANCES ]
UNLESS NOTED WIPING LABEL
FRACTION |+ EFAK-1 € EBK-1
DECIMAL [®
ANGLE : DESIGN R 3 lown RS /2-41-69
SUPERSEDES ' cK'0
Ci19/.83-9

55/(56 blank)
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KEY SYSTEM PRACTICE Page 1, 171
Operating Company Series

CHAPTER 2
K-512 SERIES KEY SERVICE UNITS

¥

Overall Dimensions with Cover, Approximately 177 High, 26” Wide and 10” Deep

Figure 1. Basic K512 Key Service Unit, Cover Removed
includes:

K584B or K584C KTU, 13-Line Panel.
190478, Interrupter.

180180, Equipment Cabinet with Cover.
Connecting  Blocks.

Internal Wiring.
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K-512 SERIES KEY SERVICE UNITS

1.0 IDENTIFICATION

The K-512 series of Key Service Units are 13-
line capacity, factory packaged and pre-wired
K1A2 systems Each unit consists of on ap-
paratus mounting to accept 13 plug-in KTU’s,
an  electro-mechanical interrupter, connecting
blocks, internal wiring and a fiberglass cover.
Ten different packages are offered as follows:

(1) K51200-00-963 KSU, Basic unit, wired
for but not equipped with rotary or T-T
dial selective intercom.

(2) K51200-0PG-963 KSU Same as item
(1) except includes 180715-001 power
supply assembly.

(3) K51209-00-963 KSU, Same as Item
(1) except equipped with K-207C1 rotary
dial intercom selector (9 dial codes.)

(4) K51209-OPG-963 KSU Same as item
() except equipped with K-207C1 rotary
dial intercom selector and 180715-001
power supply. (9 dial codes )

(5) K51210-00-963 KSU. Same item ﬁl)
except equg)ed with K-347C T-T dial
ector. (10 dial codes.)

(6) K51210-OPG-963 KSU. Same as item (2)
except equipped with K-347C T-T dial
intercom selector and 180715-001 power
supply (10 dial codes.)

(7) K51218-000-963 KSU. Same as item ((11)
except equipped with K-207C1 rotary dial
intercom selector and K-216A1 intercom
transfer circuit. (18 dial codes,)

(8) K51218-OPG-963 KSU. Some as item (1?
except equipped with K-207C1 rotary dial
intercom_selector, K-216A1 intercom trans-
fer circuit and 180715-001 power supply.
(18 dial codes.)

intercom

(9) K51219-000-963 KSU. Some as item ﬁl).
except equipped with K-347C T-T dial inter-
com selector and K-316A intercom transfer
circuit.. (19 T-T dial codes.)

(10) K51219-OPG-963 KSU  Same as item (1)
except equipped with K-347C T-T dial inter-
com selector, K-316A intercom transfer
circuit, and 180715-001 power supply.

(19 T-T dial codes.)

Approximate overil dimensions of the K512 KSU's
are 7% high X 26" wide X 10" deeo

2.0 APPLICATION

The K512 series Key Service Units are used to
provide Key Telephone Systems, with or without
dial intercommunication, “in applications where
more than six CO or PBX lines are required
Each K512 KSU utilizes a K584 type panel
which has thirteen 18-pin connectors for
installation of K400, K400D or K401A

Kg:ly Telephone Units. Each K400B or K400D
KTU is a printed circuit cord and provides

the necessary facilities for pickup and hold

on one CO or PBX line. Each K401A KTU
provides o manual intercom circuit.

Handle plug-in KTUs carefully to avoid damage
to printed wiring and delicate components,
—

3.0 INSTALLATION

The K512 series Key Service Units are wall mounted
Incoming CO or PBX lines and Station or Distri-
bution Cables are terminated on annectmg Blacks
A, Band C as illustrated an Drawing 180532-101-120,
per notes |, 2 and 3 thereon A ten conductor
cable having 22 AWG wire and one pair of 18 AWG
wire (for 10 VAC .connecuons% is recommended far
%ower and is terminated on Block C. The K400 or
401 type KTUs are installed in the appropriate
connectors OS required.
Dial Intercom Leads, (T and R) and (L and LG) are
terminated on Block D and Audible Sl?nal leads
(B and R) ore terminated on Block E. Intercom
signaling digits are assigned depending upon
the type K512 KSU being installed.

A rotary dial-selective intercom circuit for 9 or
18 dialinP codes may be added to the K51200 KSU
by installing 0 K-207C1 KTU for 9 stations; or by
installing a K-207CI KTU and a K-216A1 KTU for
18 stations. A T-T dial-selective intercom circuit
for 10 or 19 dialing codes m&v be added to the
K51200 KSU by installing a K-347C KTU for

10 stations, or by installing a K-347C plus a
K-316A KTU for 19 stations.

The connecting blocks in the KSU provide onlg
five station connection points far each CO or PBX
line coming into the system. In the likely event
that more that five stations are to be connected
to o line, a secondary distribution point must be
provided or some stations must be connected in
multiple.

CAUTIONS

(I) Minimum size power supply recommended is Lorain RT3B or equivalent.
(2) A maximum of 200 lamps (51A) cen be supplied from the system.
{3) A maximum of 50 lamps ($1A) con be swpplied from any one of

the four interrupter contacts, The four interrupter contacts

supply four line groups: 13, 46, 7-9, ond 1013,

{4) A maximum of 20 lamps {(51A) can be supplied from any one line.
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NOTES

CO OR PBX LINES ARE TERMINAYED ON TI & RI, T2 & R2, ETC.
ON BLOCKS A. 8,8 C

STATION CABLES ARE TERMINATED OM IT, Il..lléll. wan,r
.

KM C RTU = ancaty fictony stew
4 [0 OS5 =m=5 =00

ANGING VOLTAGE [«
~

nnt n K A . n_m m e s o -, » 2R, XA, ALLG & 20, ETC. ON BLOCKS A, B,
,...D ) E ) E ojfo o} {o|follo E S i % e § 3 JTATION AUOIBLE SINALS ARE. TERUINATED OW APPROPRIATE
: 1 ] g3 couson A0 .
---J.-. ~? lo o ojlo ojio]jlo]lo cw 1§ } é A R 70 We StaaPED
1 T s s v . " s T . o »n w W o-w GROUP AND TO ANY BI CLIP
: . . Ou o o 0,0 = TN IDY ° S CABLE 316100-103-302 18 FACTORY INSTALLED ON ALL 5218
[y 4 ' | ? ? \ X
L_- 2 /e ifa /e ileiaT . 2 uuin w0 KSU'S IF K2IS Al KTU IS ADDED TO A 31209 KU, THIS
(1010 0100 1 CABLE SHOULD SE OROERED SEPERATELY
s i ) = — j."_ ! g
S - 7 oy ~guy oS NS o/ S S S G g o e e
7
SIS SSSS o/ o KR
INTERCOM
BLOCK C BLOCK O BLOCK E OIGIT
c ™ K%? rsvﬂlo.::.)u KS84 B KTU
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uores LINE CAND CONNECTORS N
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Figure 4. K584B Internal Wiring
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NOTES 1

When using K-347 B KTU, connect 18 (T) and 28 (R) on K-207 C KTU

to 48 (T) and 28(R) respectively on K-34, B KTU

When using K-347 B8 KTU or K-347 C KTU, connect TEL-

TOUCH telephones to terminals 1B (T) ond 28 (R).

Y without transfer circurt (10 dial codes)
Z with transfer circuit (19 dial codes)

4

9|5A RS

suoHBIS 0|

—4d 2 1s)y>—S=R
h—W

Q%A rs

W

9l7A R7
'8 pe

1sh>8L=0

919/\ R9

Auxiliary terminals, connected to make
contacts of A-relay. (For voice paging
lockup, etc.)

-2 r_|

Figure 9. Block Diagram, K347C KTU
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50 MAINTENANCE

pe KSU is primarily limited to o

check for broken wiring af the connecting blocks on the

backboard and at the

U terminals.

Full use of the KTU schematics listed in Section 4.0 should

be utilized for trouble shooting these units. Field repair of
rinted circuit cords used in the K584 and K347C Key
elephone Units is not recommended, defective cords should

A further check should be made to determine the status of fuses be returned to the factory for repair or replacement

on the external power supply and the fuse panel of the K584

KTU.  In each case, the current rating of the fuse is
stomped on the panel OS well OS on the fuse.

6.0 REPLACEMENT PARTS

KSU OR KTU PART NUMBER DESCRIPTION
079601-101 Cover Assembly
R orernpter
able Assembly
095634-101 Connecting Block (A,B, &C)
K512 KSU 095743-101 Connecting Block (D & E)
095647-108 Designation Strip (Block
A,B& Q)
095647-109 Designation Strip (Block
D&E)
095744-101 P.C. Card Connector
160051102 Fove, 1173 A
K5848 KTU 180051-103 Fuse, 2A
K584C KTU 108851-104 Fuse, SA
190473-104 COn,:ec.o, Zable)
%gggzg'%gz Connector; (5848 Program Plug)
180586:101 Plug, Program (K584B)
Plug, Program (K584C)
079677-103
006055-101 pelector
180175-110 Relay (A)
wea | BEE | Eib
elay
079700-106 :
180175108~ poe i
K216 A KTY oL Relay (TR1)
180296-101 Dicdle (CR)
1980299-101 P.C. Card Connector
xurcxny | 180252101 Bt fip
180253-101 vA2" P.C. Cord
180254‘101 "A3“ P.c- &d
180256-101 "A4" P.C. Gord
K316 A KTU 180255-101 "A=3X" P.C. Cord
180275-101 "A-5" P.C. Card




J.750 APPROX.

1G4

—=—="f-<% Il vA. | MAXIMUM COMBINED O C OUTPUT TALK
jc6N_ ", ,  AND SIGNAL- 2 AMPERES.

- - 1 CA
7z NOTES"

2.ALL CHASSIS GROUND WIRES ARE .

TM 11-5805-652-14

————e————

3.ALL OUTPUT GROUND WIRES ARE®O.

P——
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' KEY SYSTEM PRACTIC
E CHAPTER 3 <SP 584008
K-584B AND K-584C KEY SERVICE UNITS PKSP 3845;0%
K-5848 and K-584C 13-CELL CARD MOUNTING PANEL e s e

— CARD CONNECTORS
. . 190478 IN
Figure 1. K-584B or K-584C Panel, Front View (&mntolyritkrgm
C;QRD RETAINER
SCREW TERMINAL BOARD g
\ _[__M - e p—E T

!Mﬂr :

HM} :
z:;gznnﬁn .

CONNECTORS FOR FUSE PANEL

CONNECTOR CA PLUOS FOR CONNECTOR  OPTION PLUG
TE suppoRT — SABLE (oUST COVERS IN

Figure 2. K-584B Panel, Rear View

PROGRAM PLUG -

Figure 3. K-584C Panel, Rear View
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K-584B and K-584C 13-CELL _CARD MOUNTING PANEL

IDENTIFICATION AND  INSTALLATION

1.0 IDENTIFICATION
1.1 PURPOSE OF EQUIPMENT

The K-584 type panels are designed for use
at loge centralized installations of K-1A2
Key eIthone System arrangements  Each

anel will accepf thirteen K-400 type or
K-401A plug-in KTU’s and one 190478
mter\rll\J/pter. Approximate dimensions ore
23" W X 4" H X 41/2" D. The panels
mount on any frame structure designed for
23" mounting plates.

The K-584C supersedes (t)he K-584B,

(discontinued June 1970)
1.2 DESCRIPTION

All line and station wiring is factory

wired from the connectors to three
SO-contact quick-connect plugs numbered
1, 2 and 3. Power supply wiring, interpanel
s_traé)plng and miscellanedus circuits ore

field connected to the screw terminal field.

Lamp fusing is divided into lamp flash

LF), lamp wink (LW) and lamp steady
LS). For lamp functions, the panels ore
ivided into three groups of three lines
each and one group of four lines. No more
than 50 lamps con be supplied from an
group, or the capacity of the interrupfer
contacts will be excéeded. Fusing and
terminal assignments of the K-584C panel
differs extensively from the K-584B" panel.
*(See Table 1)

QOptional pro%_rams allow_rearrangement of
Iamﬁ distribution and fusing within or external
%OI It e panel. These options ore selected as
ollows.

K-5848 - Three 34-contact connecton
lettered A, B and C serve as
receptacles for the single program
option plug provided

K-584C- One 18-contact connector serves
0So receA)/tacIe for the combined
Program A/Program C plug.

PROGRAM “A”

When the K-584B panel Is used alone, the program
plug is placed in receptacle A. When the K-584C
anel Is used alone, the program plug is inserted so
hat “Program A” may be mod from the plug top.
Under this arrangement, fusing for on average of
17 lamps per ling circuit is provided not to exceed
50 lamps per interrupter contact.

PROGRAM “B” (Nt provided on K-584C)

With the dprogram plug in receptacle B of the K-584B
Panel and the 10-volt ac input to the Interrupter changed
0 ground, the entire output of the interrupter is used

to synchronously drive auxg||ar¥ (slave) r_eIaY equipment.
All Tamp flash and lamp wink Tunctions, including

those of the master panel, are served from auxiliary
relay contacts.

PROGRAM “C”

With the program plug in receptacle C in the K-584B
anel, or Inserted so rogram " may be read from
he plug top in the K-584C panel, half the output of
the interrupter, (LFL, LF2, LWL, and LW2, leads),
Is used to power on average of eight lamps per line
within the panel. The remaining interrupter lads,
(LF3, LF4, LW3, and LW4g_may be used to power
up to 100 Tamps, In succeeding panels not equipped
with on Interrupter.

CAUTION

REMOVE POWER CORD FROM OUTLET
BEFORE CHANGING PROGRAMS TO
'F;BE%UDE POSSIBILITY OF BLOWING
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3.0 INSTALLATION

3.1 MOUNTING

The K-584B and K-584C panels ore arranged

to mount on 22-3/8 inch mounting centers

such as provided by the following.

(2) Any standard commercial 23 inch rock.

(b) 79600 apparatus mounting. (Will accomodate
three K-584 panels if center horizontal bar
i removed.)

(c) 180180 ag)paratus cabinet. (Will accomodate
three K-584 panels if center horizontal bar
is removed.)

(d) 96053-1 floor type apparatus cabinet (Amhox)
Will accomodate a maximum of six K-584
panels.

() 96053-2 floor type apparatus cabinet

(Ambox). Will ‘accomodate 0 maximum
of ten K-584 panels.

3.2 CONNECTIONS
(@ LINE AND STATION CONNECTIONS
Only three station or key cables can

KSP584-008
KSP584-00C
Page 3, 8-70

be connected directly to a 584-type

panel, so 0 master distribution point

is normally required. Connections

from the panels to the distribution

point can be made by one 75-pair

cable terminated at one end with

three SO-contact connectors or by

three 25-pair cable each terminated

at one end by o SO-contact connector.

Recommended cables ore:

1) 75006( )601, 6-feet long, 75 pair, three connectors
2)  25025( )601, 25-feet long, 25 pair, one connector

3] 25050()601, 50-feet long, 25 pair, one connector.
4)  25100()601, 100-feet long, 25 pair, one connector

The connector cablef(sz must be brought in
from the left rear of the K-584B and'C
panels for connection to plugs 1, 2 and 3.

(b) POWER CONNECTIONS

Power connections for the K-584B and C panels

are made to the screw terminal field Besure
each fuse in the panel is the correct rating specified
for the circuit and that lamp limitations of the
interrupter ore not exceeded.

The K-584B and C panels may be intermixed in key
system arrangements (See figure 4.

TABLE 1. FUSE DISTRIBUTION OF K-584B and K-584C Panels

5848 584C

PROGRAM A PROGRAM 8 PROGRAM C PROGRAM A PROGRAM C
GROUP | FuSE | CONN sERvED | FusE | CONN seRvED | FUSE | CONN serveD | Fuse |conn serveo| Fuse| SveD
tF W | 1= 2 | 13 W | 1-s 8| 13 |1e| 1
tF2 16 7-9 24 7-9 16 7-13 17 7-9 7 7-13 B
LR o | 4 2 | 4 18 6| s |
4 0 | 100 2 | 1013 0 s wa s
twi w1 2 | 1 n| e al s e e
w2 15 | 7 B | 79 s | 7 wl 79 ] 7
w3 17 4-6 25 4-5 14 [} 4-6 n
w’ 19 10-13 27 10-13 19 2 10-13 12
st 9 | 1 v | 1 o | 1 o] o fw ] e
Ls2 10 7-9 10 7-9 10 ?-13 8 7-9 8 7-13
LS3 1] 4<6 11} 4-6 12} 9 46 9
ts4 12 | 101 12 | 10-13 12 7w |2 |
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TABLE Il FUSE ASSIGNMENT

B 584 584C
FUSE | CAPACITY CIRCUIT CAPACITY CIRCUIT
1 5A 10V ac or de 1=1/3A A Bat.
twi, w2
LF1, LF2
2 5A 10V ac or de 1=1/3A B Bat.
Lwa, w4
LF3, LF4
3 1/2A Busy Tone 1=1/3A B Bat,
4 1/2A Interrupter Motor 1=1/3 A A Bat.
Supply (ac or dc)
5 1=1/3A A Bat 5A 10V ac or de
Lamp Wink 38 4
Lamp Flash 384
] 1-1/3 A A Bat. 5A 10V ac or dc
Lwt, w2
LFY, LF2
7 1-1/3 A B Bot 2A 10V ac or dec LS4
8 1=-1/3A__| 8ot 2A _Ls2_]
9 2A 10V oc or dc LS1 d LS3 |
4 3 ﬂ LS]
2 w3
) L34 W4
K] w1 LW
-] LF1 Wz
)] Lw2 LF4
1 F2 TF3_|
1 w3 LF2
1 LF3 10V oc or de LF1_|
19 wé 11/2a Interrupter Motor
A ly {ae ov d
20 () A Bury Tone ‘
2 Wi 1172
22 LF1_ 2A 105V ac (R!
23 w2
24 LF2
25 W3
26 1R
Y i ) 1We
| 28 2A 10V ac or de LF4
= T, 105V oc (6A)
0 V/2a 105V ac (RN)
TABLE I1I. LAMP DISTRIBUTION
USED ALONE | AS FIRST PANEL E/W [ AS FIRST PANEL EAW | AS SECOND PANEL
CAPACITY PROGRAM A INTERRUPYER INTERRUPTER WITHOUT
PROGRAM B PROGRAM C INTERRUPTER
(5848 ONLY) PROGRAM C
LAMPS 200 200° 00 100
AVERAGE
LAMPS
PER LINE 14 7 8 ]

¢ Entire cutput of interrupter uted to drive auniliory relays, Lomp flodh and lomp wink funetiens
000 wrved from on entermal sourco.
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K-584B PANEL E/W INTERRUPTER
PROGRAMMED A
CAPACITY 13 CKTS

AAAW 2NN 1 AMDE /S2A)
MIAN GWY Wruvil & \w 873

Ses Figure 5.

K-5848 PANEL W/O INTERRUPTER
PROGRAMMED C
CAPACITY 13 CKTS

AAA YW TNN 1 AMADE /2) A)
U/ TUW B @ By

Sae Figure 7.

K-5848 PANEL E/W INTERRUPTER
PROGRAMMED C

CAPACITY 13 CKTS

MAX 100 LAMPS (51A)

See Figure 6.

K~584C PANEL W/O INTERRUPTER
PROGRAMMED C

CAPACITY 13 CKTS

MAX 100 LAZAPS (51A)

See Figure 8.

TOTAL 26 CKTS, 200 LAMPS

K-584C PANEL E/W INTERRUPTER
PROGRAMMED A

CAPACITY 13 CKTS

MAX 200 LAMPS (S1A)

See Figure 9.

K-5848 PANEL W/O INTERRUPTER
PROGRAMMED C

CAPACITY 13 CKTS

MAX 100 LAMPS (S1A)

See Figure 7.

K=584C PANEL EAW INTERRUPTER
PROGRAMMED C

CAPACITY 13 CKTS

MAX 100 LAMPS {51A)

See Figure 10.

K-584C PANEL W/O INTERRUPTER
PROGRAMMED C

CAPACITY 13 CKTS

MAX 100 LAMPS (514)

See Figure 8.

TOTAL 26 CKTS, 200 LAMPS

Figure 4. Block diagram showing system arrangements.
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/ -24V BAT (8) @ 4
‘ POWER SUPPLY L GRD (8) —Q
42
_ -24V BAT (A) Q
POWER SUPPLY (NOTE 1) oo

—(7) 35
10 VAC or DC ,@ 43

LAMP POWER SUPPLY Pl
FOR MAX 100 LAMPS %

-3 AND 7-9 . .

CKTS 1-3 AND [ cro @ a“

__10 VAC or DC s
LAWP POWER SUPPLY

FOR MAX 100 LAMPS 38
CKTS 4-8 AND 10-13 | Gep

. Qe
M8 @\3

INTERRUPTER MOTOR SUPPLY 33
KMG 12

i8 VAC, 105 VAC or DC @

/- d n

AUDIBLE SIGNAL POWER suppLY | GRD @ 25
13 VAC, 105 OR DC @

L . 2

AT, 105 VAC > > @ 10
rd
TO 105 VAC SUPPLY [GRD

9 @ RO
8Z OR BT ;® 27

TO BUSY TONE SUPPLY[

16 @ GRD (8) w

GRD -2
n @ 821 or BT1
NOTES: " W (NOTE 2) ST (A or TO)
1. Provide only when using KTU's that 2 @ I.FJ

require -24V Bat (A), such as K-401A
KTU. Connection as shown sarves all
connectors on panel.

2. Ground supplied to ST lead from connecting
circuit must be ground associated with the
spply viad to drive the interrupter motor.

Figure 5. K-584B Panel E(iuipped With Interrupter
(Panel not used to control other panels)

PROGRAM PLUG IN RECEPTACLE A

KSP854-00B
KSP584-00C
Page 7, 8-70

TO Ké6A KTS
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POWER SUPPLY

POWER SUPPLY
(NOTE 1)

LAMP POWER SUPPLY
FOR MAX 100 LAMPS
CKTS 1-13 THIS PANEL

INTERRUPTER MOTOR SUPPLY

LAMP POWER SUPPLY
FOR MAX 100 LAMPS
(Figure 7 or 8)

AUDIBLE SIGNAL
POWER SUPPLY/

TO 105 VAC SuPPLY

TO BUSY TONE SUPPLY

) =24V BAT. (B)

Provide only when using KTU's requiring =24V

Connections os

. When RN lead is loaded to capacity, odditional
audible signals may be connected to RN1 lead,

Can be multipled to other panels, provided the

. Ground supplied to ST lead from connecting circ:
must be the ground ossociated with interrupter

TO MAX. ONE
FIG.70r8

@ 41 Notes:
{ GRD (B) @ p ]
. =24V BAT. (A) BAT (A), such os K-401A,
ﬁ® M shown are for all connectors on ponel.
GRD (A)
\ —s 2
[ L8YAC o DC 43 provided the K6A KTS is not used.
36 3
GRD power source output is not excesded.
\ —0«
! M8 @ 13
motor.
33
\ MG 12 MG A\
@L LF3
@3 LF4
@5 w3
@ 7 Lw4
@45 LS
[ @ﬂ LSG
18 VAC, 105 VAC or DC 31 \(NOTE 3) 18 VAC, 105 VAC or DC

GRD

Ld

18 VAC, 105 VAC or DC

25 @mors % > GHO

i5®

P

AT, 105 VAC

{ Note 2)

RARYAN

‘29®

4

(NOTE2) N
NOTE 3 &N
ST

(NOTE 4) ST (A or TO)

GRD MQJL GRD (B)
1’ ® @ 4‘4 R0
B2 ORBY 27
—— "
nQ 8Zi or BN
2Q)- A

/

Figure 6. K-584B Panel Equipped With interrupter
(Panel used to control one other panel)

PROGRAM PLUG IN RECEPTACLE C

TO KéA KTS



&

NOTES:

I. Provide only when using KTU's
that require =24V BAT.(A), wch
as the K=401A KTU. Connection
as shown serves all connectors
on panel.

2 I leads from preceding panel
are loaded 1o capacity, provide
seporate audible signal power to
this ponel.

Figure 7. K-584B Panel Not Equipped With Interrupter

(Panel controlled by another panel)
PROGRAM PLUG IN RECEPTACLE C

26
k1

NOTES:

1. Provide only when using KTU's
that require -24V BAT. (A),
such as the K-401A KTU.

2. When mare than one supply is
used 1o provide =24 VDC and
10 VAC power, power supply
ground terminals are bonded
together,

3. If leads from preceding panel
are loaded to capocity, provide
wpate sudible signal power
to this ponel.

TM 11-5805-652-14
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, =24V BAT. (8) @ a ~24V BAT. (8) @ 1
POWER SUPPLY GRD (B) POWER SUPPLY GRD (8)
. Qa Q »
~24V BAT. (A <24V BAT. (A)
( @ QDu POWER SUPPLY @ -
ER SUPPLY (NOTE Ml oo — {(NOTE1and 2 | GRD —
\ B @ s
¢ 18V_AC, 105V ACorDC 718 VAC, 105V _AC or DC
AUDISLE SIGNAL AUDIBLE SIGNAL
POWER SUPPLY GRD POWER SUPPLY | RG
\ Y ' i) '
18V AC, {105V° AC or DC 18VAC, 10svAc] ¥ orDC
(v s o oc ) o ( DLy,
GRD ) (NOTE 2) RG | (NOTE 3)
L LLANS >——-® 25 > > @ 40
MG @ 12 MG % 2%
ST N RN Vo P
- ‘ ) 14 \U £0
LF3 Q@ : ST Q@ 2
TO FIGURE6er 10| | ‘ ) TOFIG. 60r10 | o »
w3 QO LF3 Q)
Lwd —Q 3 Lw -Q 7
Ls @ % LF4 @ 33
LSG @ [ @
“ = 18
RN or RNI Llsc
e @ s Q=

Figure 8. K-584C Pand Not Equipped With Interrupter

(Pandl controlled by ancther panel)
PROGRAM C
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Page 10, 8-70 24V BAT. (8) -1
POWER SUPPLY
( GRD (8) @ 3
-24V BAT. (A) Q) 7
POWER SUPPLY
(NOTE 1 and 2) [ GRD (A) -5
LAMP POWER suppLy [ L2YAC or DC (1) 18
CIRCUITS 1-3 and
10-13 (NOTE 2). >
LAMP POWER suppLy [ —racer b€ @) "
CIRCUITS 46 and 7-9 | Grp . "
"
(NOTE 3) 10
9
2

E—{ Z) 30
(NOTE 3)
28

M8
INTERRUPTER MOTOR ( —Q

SUPPLY MG 26
(NOTE 3) 24

( D
‘___.Qu
L—Q«
—Q
20

AUDIBLE SIGNAL

POWER SUPPLY GRD

(NOTE J)

AT, 105 VAC

105 VAC SUPPLY [ GRD

NOTES:

1. Provide anly when using key telephone
that require =24V BAT, (A), such as
the 401A KTU.

2. When more than one power supply is

vsed to provide -24VDC and 10 VAC
power, power supply ground terminals
are together.

3. Removable factory fumished field strop.
4. Ground wpplied to ST lead from

connecting clrcult must be the ground
asociated with the supply used to
drive the interrupter motor.

GRD (8)

Figure 9. K-584C Panel Equipped With Interrui)ter
(Panel not used to control other pane

2Q)

(NOTE 4) ST (A or TO)

2())-

3 @ LF

5)
PROGRAM A

/

BZ or BT ¥ S
RO
BUSY TONE SUPPLY u.Q)-
GPD 34 ) GRO.
1O K-6A KTS
82 or BT
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NOTES:
1. Provide only when using key telephone units that require
-24 V BAT. (8) @‘ -24V BAT (A), such as the K-401A KTU.
POWER SUPPLY [ GRD (8) @3 2. When more that one spply is used o provide ~24 VOC and
10 VAC power, power supply grounds are bonde together,
=24V BAT. (A) @ ?
POWER SUPPLY 3. When RN lead is foaded to capacity, additionol audible
(NOTE 1 and 2) | _GRD (A) @5 :(igrsu_h ln:y ul::d connected to RN lead, provided the K6A
s no .
, _10 VAC or DC (1)) @‘3
LAMP POWER SUPPLY » 4. Removable factory fumished field strap.
CIRCUITS 1-13 (NOTE 2) | _GRD
\ @ 5. Can be multipled to other panels, provided the output of
power source is not exceeded.
37
s _MB @ 6. Ground supplied to ST lead from connecting circuit must be
2 the ground associated with the supply used to drive the in-
INTERRUPTER MOTOR terrupter motor.
SUPPLY 2%
. MG MG \
@2 ! tw3
@23 Lwa
Q= it
@3‘ LF3
10 VAC or DC (2) 9 LS
LAMP POWER SUPPLY 4@
FOR SUCCEEDING PANELS | GRD @“ LSG To Maximum of one
Figure 4, 7, or 8
18 VAC, 105 VAC or DC @43
4
AUDIBLE SIGNAL | S22 >—20
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DISTRIBUTING CONN

TERMINAL CABLE K-584C and K-5848 PANEL K400D KTU
CONN 1
w-BL 1
COoorpix [—10© | 2| > ;< | & "
KEY TELEPHONE st UNECIRCUIT| __1 | BLW 5] 1 | > R | o éi-—)e-
— )
PICKUP~ _ ! : ' I
—1 _KEY = R O-W sl 5| 3 R_ el il &K
NET W-0 | “ r b '8
% © | 27 | >— — < |12
HOLD KEY ! ! H ! A
aAl uI Al A w-G 28 \: Al ! B -24
HoOK-_F— L BR-w 4 i R N c
- x N 7 P >
SWITCH 5] SR NN 1
— Aup | LG RC S-w 5 \L RC 1, 1 8
RG sic D 7 !
]
40(25) |
(—RC -0 +<| 10
AUD SIG F22 INTERRUPTER RN :
PuRSUP 18V AC, 4 (F30) ;;l 214}2005) 2809
1
-4 105V AC or DC 7>':T —o—< 1
AUD SIG 2]
CONT RELAY : :
1ov ACoroC ! 9H'5: im,,‘m)é“ ] (.
OPTIONS: POWER GRD (LAMP) 'FI8(F14) (2) T
SUPPLY t 10){-&'6 =\ 7
@ steady Audible Signal M8 37( L2040, ST s
T I——0—
© Audible Signal Control Relay 24(33) 3 :
Provided (Stecdy Audible) MG 26(12) mG! .
@ 1nterrupred Audible Signal A 0
|
. 14)  FI(F7) i !
Steody Hold La 24V BAT (8
g g ) 535—’\, L <|v|ea -24v
Winki GRD (B GB !
ng Hold Lomp K ® QO L( 15 (_——".
FI(F7) = 1-1/3 Amp FIB(F14) = 2 Amp

* K584B Panel only, plug in K-584C panel 25 ~ K-5848 ONLY .

F8(F1) = 5 Amp FI9(F4) = 1/2 Amp does not switch these conducton. g_<‘ goj>—X?
[ 3]
FIO(F9) = 2 Amp F22(F0) = 1/2 Amp () K-5848 Pane! Information o— L &a 19 >L<7

Figure 11. Typical Functiona Layout of K-584C or B (Showing Line Circuit 1 Only)
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Figure 12. Power Connections and Fuse Designation, KSP-584B
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LINE CARD CORMECTORS
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40 MAINTENANCE OF K-584 TYPE PANELS
Maintenance should be limited to tracing of wriring
trouble, fuse replacement, and replacement of
improperly operating KTU's

50 REPLACEMENT PARTS

ITEM PART NO.
Fuse, 1/2 ampere 180051-001
Fun, 1- 1/2 ampere 180051-002
Fun, 2 ampere 180051-003
Fun, 5 ampere 180051-004
Interrupter 190478-001

Plu?k’e tpro ram (584C) 180586-001

Plug, program (584B) 180049-001
Soc terrupter 190477-001

KSP 584-00B
KSP 584-00C
Page 17, 10-70
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Operating Company Series

CHAPTER 4
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K400(D)962 KEY TELEPHONE UNIT (KTU),
CENTRAL OFFICE OR PBX LINE CIRCUIT
FOR K-1A2 KEY TELEPHONE SYSTEM

L

Figure 1, K-400D Key Telephone Unit; Component Side (left) and Printed Circuit Side.

GENERAL

The K400(D)962 KTU is 0 new and improved plug-in
CO or PBX line circuit. 1t is mechanically and
electrically interchangeable with K400B type unit
in the K501 and K512 series KSUs. Operationally
the K400D KTU sore fully compatible with K400B
KTUs in any K1A2 system installation.

Unlike the K400B KTU, the K400D provides means
on the option block/handle for field addition of a
pigtailed resistor to reduce the short time-out “Z”
option interval to a shorter period, depending
upon thee value of resistor added. Table | provides
_re5|stan|ce required for decreasing short time-out
interval.

Circuitwise the K400D KTU performs more satis-
factorily in all types of field operating circumstances
than does the K400B. For example, it is the onl
unit recommended for use behind certain type PBX’s.
The K-400D KTU has been designed to overcome,
urcgntw_vent, and be unaffected by limiting operating
conditions.

The switching of elements in the *hold” and ‘_‘ring-uf”
bridges is such that no switchook flash distortion wil
adversely affect (or be misinterpreted by ) connecting
switch frains.

“Ring-up” and “hold” functions are accomplished by
the use of o split wmdmg_“dry-reed” relay. The
ringing detector, a combined " grounded-metallic
circuit is not normally subject to false ring of
longitudinally induced foreign potentials. Ringing
bridge impedance is approximately equal to one high
impedance ringer. A maximum of three ringers may be
connected in combination across the line ahead of or
behind the K400D KTU. A non A-lead type station,
dialing ahead of the line circuit, could ring up the
circuit falsely if longitudinal voltages were present,
however, this will not occur unless such volta%es are
above 35 volts rms. The K400D KTU is normally
impervious to induced foreign potentials on the CO line,
transversely up to approximately 24 volts rms or
longitudinally up to approximately 90 volts rms

2. INSTALLATION
2.1 PLUGGING IN

K400D KTUs are installed one KTU per line

required. The units plug into the connectors

provided in the key service unit with the
rinted circuit side of the card to the left.

e sure the KTU is J)Iug%ed in firmly. After
all units are inserted, tighten the retaining
bar screws to prevent the units from falling
out of the cord mounting assembly.
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2.2 CIRCUIT OPTIONS F I
9| 10, 9 10! 9| |ol
OFtions provided on the K-400D KTU ore as 0] :
follows: 7 '7 i i 8
Z- Short Time-Out. ( Used with automatic s @ . L® .
ringing CO or PBX) s H
W-Interrupted Station Audible Signaling I | ' I
T- Steady Station Audible Signaling a4 3 4 J 5 la
V - Auxiliary Common Audible Signal Circuit | | l l l
Y - Winking "Hold Lamp
X - Steady Hold Lamp 1 2@ i i i T
Each K400D is factory wired for options Z,
Wand Y. If other options are required by the = - -
subscriber, the installer must re-wire the option
terminals on the printed circuit board as required. Figure 2. K400(D) KTU, Circuit Options
(Figure 2.

Figure 3. K400(D) KTU, Idle Circuit Condition;
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OPERATION

3.1 INCOMING SIGNAL

(@) Idle Circuit Condition (Figure 3.)

In the idle circuit condition all relays ore
in the unoperated state and transistors Q2
and Q3 are off. Transistor Q1 is held on
by current to its base through the resistor
network formed by resistors RT1, RT2, R16,
R8, R11 and the B and C relay coils

KSP400-00D
Page 3, 1-70

(b) Ringing Current Applied (Figure 4.)

Ringing voltage is usually applied across the
line with the tip (T) side grounded. Ringing
current then flows through the series connected
primary and secondary windings of relay L,
resistor R2 and capacitor C3, causing relay

L to operate on each half-cycle of ringing
current. Ringing current also flows through
capacitor C2 and resistor R18 to the cathode
of zener diode CR8. The negative (-) side of
capacitor CT is normally maintained at about
-16 volts de. Negative (3 half-cycles of
ringing causes CR8 to conduct in the forward
direction so that the cathode of diode CR6

is at approximately -24.4 volts dc. CR6 is
thus forward hiased and capacitor CT charges
throu%h resistor R3 toward o negative (-)

24 volt dc potential.

Figure 4. K400(D) KTU, Ringing Current Applied
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3. OPERATION
continued

3.2

On positive half-cycles of ringing current,
zener diode CR8 breaks down and conducts
so that the cathode of diode CR6 is at about
0 volts potential. The negative (-) end of
capacitor CT is somewhere between -16 and
-18 volts, so diode CR6 is reversed biased
and capacitor CT does not charge. However,
capacitor CT does have a dial discharge path
through resistors RT1 and RT2 combined with
resistors R16, R11 and the windings of relays
Band C. The charge lost by capacitor CT
during this interval is much less than that
gained during the negative (-) half-cycle.
After apprommateI%/ 0.5 second, g ssufficent
number of cycles of ringing current will have
charged capacitor CT to about -18 volts, the
base voltage of transistor Q1, which causes
Q1 to “turn-off”. Because of the symmetry
of the detector circuit, its operation will

be the some when ringing voltage is applied
across the line with the ring (R) side grounded.
In this case, ringing current flows to the cathode
of zener diode CR8 through capacitor C5 and
resistor R17.

When transistor Q1 **turn.-off”, its collector
voltage rises and transistor 02 “turns on’;
zener diode CR7 breaks down and causes tran-
sistorr Q3 to also “turn-on” to operate relay
B. Relay C does not operate at this time since
resistor R11 limits the current throu?h its
winding to less than its operate value. Relay
B, operated, connects ?round to the ST lead:
the L lead to the LF lead and interrupted
(option W) or steady (option TT ringin

current or ground (option V) to the RC lead
for audible signal control. Transistor Q1
remains off and transistors Q2 and Q3 on

until either the call is answered or “timed-
out".

An unimpeded path for _ringers_in_tele?hone
sets is provided when bridged ringing for o
particular line is required.

TIME-OUT OF RING UP CIRCUIT (Figure 5.)
(@)  When Z Option is Not Provided

At the instant transistor Q1 “turns-off” the
voltage at the (-) end of capacitor CT is
about -18 volts, When the B relay operates,
the voltage divider formed by resistors R14
end RIS is switched into the cirevit and the
voltage at the (+) end of CT dioys Crem Q
volts 10 3bout =6 velts, Conceguuntly, the
{=) end of copacitor CT diops from =16 to
about =24 volts. On subsequent hali=cycles
of ringing, diode CRS will be 1cvene biased
as before.  Operation of teloy B coused the

anode of diode CR5 to be connected back to
-24 volts through resistor R 8, transistor Q3
and diode CR4. The cathode of diode CR5 is
connected to the base of transistor QI, which
is at about -24 volts so diode CR5 does not
conduct. The discharge path for capacitor
CT is thus only through resistors RT1 and RT2
to ground. On neﬁatlve half cycles of ring-
ing, diode CR6 will conduct slightly to restore
the charge lost by capacitor CT during the
previous positive half-cycle. In this way,
the change on caﬁautor CT which determines
the duration of the time-out remains constant
once the circuit has operated regardless of
the duration of the ringing cycle.

When the first cycle of ringing has ceased,
the (-) end of capacitor CT begF;ns to charge
toward ground through resistors RT1 and RT2.
Transistor Q1 remains off until the voltage
at the (-) end of capacitor CT reaches -18
volts at which time transistor Q1 “turns-on”
and its collector voltage drops. This causes
transistor Q2, zener diode CR7 and transistor
Q3 to “turn-off” and relay B is released to
restore the circuit to normal or idle condition.
The time required for relay B to release after
the lost cycle of ringing iS approximately 30
seconds.

(b) When Z option is provided

This arrangement functions in a manner similar
to that described in 3.2 (a) with the exception
that resistor RT2 is short circuited, thereby,
lowering the resistance through which the
capacitor CT discharger. This results in o
shorter time out period. On incoming calls
where one cycle of ringing is received the

the out is approximately 11 seconds. Sub-
sequent cycles of ringing received before relay
B releases resists the time out circuit to
approximately 10 seconds. Any incoming call,
for example, which is signaled b?/ machine ring-
ing will time out in approximately 10 seconds
after the call is abandoned by the calling party.

(c) Provisions For Reduced Time Out

In cases where o shorter time out than that
obtained with the Z option is required, this
can be obtained by shunting he RT1 resistor
with on appropriate resistor. The time out
dasired o1 a fraction of the original time
out, 1O, can be cbtoined by using the
appropriate resistor, selectud from the table
following

NOTE: Where the *,ation of machine ringing is
one second, ..@ time oyt shall not be
r2duced Le'cw 50 per cent of the onginal
‘ame out.
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TABLE 1. RESISTANCE REQUIRED FOR VARIOUS TIME-OUT INTERVAL:
TIME OUT DESIRED RESISTANCE (Megohms)
3/4 of original time-out 1.2
2/3 of original time-out 0.75
1/2 of criginal time-out 0.39
1/3 of origina! time=-out 0.20
1/4 of original time-out 0.13
NOTE: If duration of machine ringing is
one second, the time-out shall not
be teduced below 1/2 of original
time-out.
Figure 5. K400(D) KTU, Time-Out -
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3.3 ANSWERING AN INCOMING CALL (Figure 6.)

An incoming call is answered by operating the
pickup key associated with the line being rung
and going off hook. The station is then con-
nected across the line through the hookswitch
and key contacts, and ringing is tripped at
the Central Office or PBX. Ground is also
connected through the hookswitch and key
contact to the A lead, operating relay A which
shunts terminals 1 and 3 of relay 1 preventing

Transistor Q1 “turns-on” releasing relay B.
Relay C operated, also removes the center
tap of the ring up bridge from the rest of the
circuit and shorts zencr diode CR8 thereby
preventing the induction of noise into the talk-
Ing path; it also disconnects the seconda

of relay L and eliminates the shunting effect
on the line of the secondary winding In series
with resistor R2 and caﬁacitor C3. Relays A
and C operated establish  the talking path
to the telephone, connect the lamp “L” lead
to +10 volts and open the RC lead to discon-
tinue local audible signaling.

it from operating on line current and connects 34 OUTGOING CALL

-24 volts to the winding of relay C, causing

it to operate. Relay C operated disconnects
the (-) end of capacitor CT from the base
circuit of transistor Q1 and connects resistor
R6 across capacitor CT causing it to discharge.

Figure 6. K400(D) KTU, Answering an Incoming Call;
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3.5 HOLDING (Figure 7)
(a) Placing o Line On Hold

A busy line can be placed on hold by
operating the bold key on the telephone

set. When the hold key is depressed,
c];round is_disconnected from the “A”

d allowing relay A to release. The
A relay contacts shunting the relay L

primary open and since the station T

and R leads have not yet been disconnected
from the ling, relay L operates on line
current. Operation of relay L causes the
base of transistor Q1 to be connected through
resistor R4, R3, diode CR6 and the operated
relay C contacts to -24 volts. The voltage
at terminal 2 of the L relay drops to nearly -24
volts causing transistor Q1 to turn off and tran-

KSP400-00D
Page 7, 1-70

sistors Q2 and Q3 thereby turn on. Transistor
Q3 will have turned on about 2 milliseconds
after relay A releases and a hold path is
thereby provided for relay C through resistor
R11, transistor Q3 and diode CR4 to -24 volts.
Finally relay B operates through transistor Q3.
Relays B and C operated connects the hold
resistor RL in series with the primary of relay
L across the CO line, connects the LG lead

to the ST lead to start the interrupter,
connects the L lead to the LW lead (Y option)
or lo +10 V (X option). When the hold key
is released the telephone push button is
released disconnecting the telephone from the
line. line current through the L relay and
resistor R1 maintains the CO line on hold until
released.

Figure 7. K400(D) KTU, Holding;
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3.6

3.7

(b) Release of the Holding Bridge by o Station

Any station of the key telephone system that
sizes the line by operating the associated
pickup key and going “off-hook™ will cause

the A relay to operate and shunt the primary

of relay L which thereby releases. Transistor
Q1 then “turns-on” and transistors Q2 and Q3
“turn-off” releasing relay B. Relay C is held
operated by relay A. The circuit is thus restored
to the busy state.

(c) Release of the Holding Bridge from the
Central Office or PBX

In the event o held party “abandons”, the

line circuit may be released from the connecting
switching equipment by providing a momentary
interruption of the line circuit. This causes

the L relay to release. Transistor Q1 thereby
“turns-on”, restoring the circuit to the idle
state.

(d) Release of the Holding Bridge from the
Central Office or PBX, Battery Reversal

If the voltage across the line is reversed when

the line is in the hold condition, the line

circuit hold will be released. Reversal of the

line current causes the L relay to release and then
reoperate. When the L relay releases, transistor
Q1 “turns-on” and transistors G2 and Q3 “turn-of”
and relays B and C release.

DISCONNECTION

When all stations go on hook, the A lead is dis-
connected from ground causing relay A to release.
Release of relay A opens the holding path relay C,
which, in turn releases. In this way, the circuit
is restored to the idle state.

OPERATION WITH LOCAL POWER FAILURE

During periods when the local dc supply is
Inoperative it is possible to originate outgoing
calls. When the station goes off hook, connection
to the line is metallic. The primary and
secondary of the L relay are connected in series
with resistor R2 and capacitor C3 but this has

0 negligible effect on the talking circuits. If
ringers are bridged across the line in the
telephone set, incoming calls ore signaled in
the usual way although visual and common
audible signals an inoperative.

TECHNICAL NOTE

An incompatibility problem may occur between 1A2 KTS
equipped with 400D KTU’s and certain CO’s or PBX’s.
A lost call can result, in some cases, when the switch-
ing system reswitches an established connection while
the key telephone station is on hold. If the reswitching
sequence opens the loop for an interval greater than that
required to release the 400D KTU hold circuit, a dis-
connection will occur.

The release time of the 400D KTU can be extended to
bridge the open intervals generated by these reswitch-
ing sequences by ap| Iyin% the appropriate one of two
options following. (See figure 2.)

Option ZC, delay hold release far electronic switch-
I*, consists of adding 0 5 MF capacitor across termi-
nals 2 and 3 of the 400D KTU option block.

Option ZD, delay hold release for officer other than
glectronic consists of addm? a 1 MF capacitor across
terminals 2 and 3 of the block.

When the existing 2 option is provided with ZC or
ZD option, the strap between terminals 1 and 2 of
the option black should be removed and replaced
with ene of the capacitor pigtail leads.
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CHAPTER 5
CORINTHIAN MULTI-KEY TELEPHONES ROTARY DIAL (K2230 SERIES) MULTI-KEY TELEPHONE

Figure 1A. K-234 CORINTHIAN Telephone

CORINTHIAN* MULTI-KEY TELEPHONES,
ROTARY DIAL (K-230 SERIES) AND
PUSHBUTTON DIAL (K-2230 SERIES).

1. GENERAL INFORMATION

These telephones are used in conjunction with o
key telephone system. to provide access to o
maximum of eléven lines which may be central
office trunks, PBX, private, and intercom lines.
The lower left hand Pred),butt_on is used to place 0
hold on one or more outSice lines.

Ordering information is given in Table 1.
Replaceable parts are listed in Table II.

2. INSTALLATION

Mountm? cords are terminated with quick-connect
Plugs. nstallation consists basically of plugging
he "mounting cord into appropriately pm-wired
connecting. boxes of the Key telephane system.
Special inStructions d(|f required) and a wiring
diagram are Packed with each telephone.

2.1 HANDSFREE (SPEAKERPHONE) APPLICATIONS

All Corinthians of current manufacture are equipped

to operate with handsfree (speakerghoneg eq2U|gment.

Corinthians with new codes, (K-234, 235, 236,

2234, 2235, 2236), hove speakerphone leads

connectad within the telephone. 1f used withour

speakerphone, disconnect, insulate and store

following leads: .
\S/II_SEETVSIEIA_‘_FE wire, ‘ﬁp!n %5 receptacle E) frem L1 on network

- Wire, (pin faceptacie E) from G on network
VIOLET-GREEN wire, (pin 18, rece%?ace E} from RR on network
GREEN-\ VIOLET wike,, (Mounting cord) from terminal #6 on
terminal board.

Corinthians with old fdes , (K231, 232, 233, 2231, 2232,
2233) are shipped with speakershene lea @ CiSCONNECted,

Figure 1B. K-2235 CORINTHIAN Telephone

2.2. ALL-BUTTONS-UP INTERCOM

All-buttons-up intercom is available on all Corinthian
telephoner except K-233 and K-2233. If expansion
kit 180113 is added to there units, the all-buttons-up
intercom is automatically added.

TABLE 1. ORDERING INFORMATION (See also Table I1)

Serie: Code Description

A K=231**( )42M TELEPHONE, Multi-key;
Ro*ary Dial, 5-line capacity,

B K-234**()42M* | 50-conductor cord with plug.

A K-232**()42M TELEPHONE, Multi-key;
Rotary Dial; l=line capacity;
8 K=235**()42M* | 80=-conductor cord with plug.
A K=233**()42M TELEPHONE, Multi-key;
Rotary Dial; 5-line capacity;
8 K=236**()42M* | 80-conductor cord with plug.
A K=2232**()42M | TELEPHONE, Multi-Key;
Pushbutton Dial; 5-line capacity;
8 K=2234**( }42M* | 50-conductor cord with plug.
A K-2232**()42M | TELEPHONE, Multi-key-

Pushbutton Dial; 5-line capacity;
8 K=2235""( }42M* | 80-conductor cord with plug.

A K-2233**()42M | TELEPHONE, Multi=key,
Pushbutton Dial, 5-line capacity,
8 K=2236"*( }42M* | 80-cunductor cord with plug.

**  SUBSTITUTE COLOR CODE AS FOLLOWS:
00-Black, 05-Green; (3-Light Beige; I5-White

®  Recommended units.
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Figure 2. "CORINTHIAN" Telephone, Exploded View
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'“ I“.?gl_jn“ NUMBER | NAME, Description part under which they are indented) QUANTITY USED ON:
EREREERRERBR
TABLE II. REPLACEABLE PARTS LIST, “CORINTHIAN" MULTI-KEY TELEPHONES
2 3800(G)450 | DIAL, Rotory RRN LN RIRTEE B B B Bl B B
A | 3400(G DIAL, Pushbutton ol-d-] -f=]=J{r{2f2]0l]
; 65°*(C2)410_| HANDSET_ YO J
: 148E(BA)470 | RINGER Wy pn
4 849**(15)650 | MOUNTING CORD ASSEMBLY, 80-CONDUCTOR “[thl-t=1-]-{|2]-1- |-
4 870**(15)450 | MOUNTING CORD ASSEMBLY, 50-CONDUCTOR 1 -1-1-l-1-Ni-l-l-]-}
4 874**(15)650 | MOUNTING CORD ASSEMBLY, 80-CONDUCTOR S E BN I R ET B I Y P
4 875°°(15)450 | MOUNTING CORD ASSEMBLY, 50-CONDUCTOR “l=l-1r=l-l- -1 ]|
5 88527-** HOUSING, for Rotary Dial ihbh b=t -f-l-|-
180167-** FACEPLATE (Not Shown) iy sl-]-t=t-1|- I
5 180143+ HOUSING, for Pushbutton Dial “l=l=1-l-1-p I papDh
88126-2 SCREW, Housing 4lafa|a|alafa|ajajalale
0 g8528-M BASE ASSEMBLY, Rotary Dial imih vl --1-1- |-
6 88528-** BASE ASSEMBLY, Pushbutten Dial ~{~l-1-l-1-b [hlh i v
[ 88105-1 BRACKET, Cradle Hook TV fyyrqu (ijyqrq
95944-2 RIVEY ] g upnfn i njnm
88532-1 BRACKET, Rotary Dial (LH) TAP ===~
88532-2 BRACKET, Rotary Dial (RH) v l- -l -t-]- -
88531-1 BRACKET, Pushbutton Dial =f~1-1-]-]-j2]|2]2]2f2 2 |
[~ 88535-1 BRACKET, for Key Connacton T(V U V[V [y [V Vf (Y [
88533-1 BRACKET, Key (RH Rear) iWhhpiaph v
88545-1 BRACKET, Key (LH Rear) iy fyap v
1801171 BAR, Tie BLR LN RIEA LR L RIBEARANL
180118-1 BRACKET, Key (Front) yhhhv bbb s
881801 NETWORK Wil Db v pn
180221-1 SCREW 2122 2]2|212 | 2| 2122
46435-1 NUT 2|22 {2]21212 ] 2|2]2]2
87483-1 FOOT 5151515501515 | 5]5]5(5
95943-2 RIVET, (Foot) s5|s|s ]| 5]s|s]5]5]|5]5]s
7 5980%)740 KEY AND CONNECTOR ASSEMBLY -h 1] I={v-pp
75576-4 SCREW, (Key to Brackets) -l12]2 1 -|2]2]- | 2| 2]-|2
47042-3 SCREW, {Connector to Bracket) -12]2 ] -12]2)- | 212]-|2
[} 39900740 | KEY AND CONNECTOR ASSEMBLY AP [yyppyppn
75574~-4 SCREW, (Key to Brackets) 21212 | 2{212)2|2]2]2]2
47042-3 SCREW, (Connector to Brocket) 2122 ] 2] 2 ng 22|22
9 180362-1 nv"ﬁ"u"ﬂs‘iﬁsw {Adjustable) Pl T-1={[=1-N
10 | 190329-1 SPRING Pivo? Bar “hl=t-lr]=1=-|1f-1-]
190354-1 SCREW, Shoulder (Pivat Sar) sJif=1 -]} | 1]} ]2
N 88546-1 CONNECTOR AND WIRE ASSEMBLY ihpyshhp e p
47042-3 SCREW, Connector Mounting 2]2|212]2]212 | 2{2]2]2
12 88540-1 TERMINAL BOARD ASSEMBLY Tthplifpnpppppn
75576-4 SCREW 2(2{2t2|2]|2{2 | 2{2]2(2
13 88536-1 BRACKET, Terminal Board (LH) fhwpshpivhhp
7 88538-2 BRACKET, Terminal Board (RM) ihiptyhyhip whilvh b
‘ 75574-4 SCREW, (Bracket 1o Bose) 2i22]2|2)212 |2]2]2]2
(18 88240-1 CRADLE HOOK ASSEMBLY whpr oo p o
16 88109-1 PIN, Crodle Mook ithipnphphisvpi
[ 12 73538-8 RING, Refoining 2j22]2|2]2)2|2]2|2]2
19 753074 SPRING, Cradle Mook Return (753073 will work) hipnyhhp i p
19 88114-2 SPRING NEST ASSEMALY it yysph by b
2 88543-1 SPACER, Spring Nest v yah v
881272 SCREW 21212 1 22|22 | 2f2})2)2
21 78825~ MANGER, Cable virp v e oy
34336-5 WASHER BN RIARLE LB L
88127-2 ﬁb\g pEv iy Ry 1V )
2 | 2 CARD, Number (For Key Strips) 11218 RIHL 2| [}
a3 62513-1 CARD, Number elafe Jefafelt 0l
zz: ] 156::; CA’I‘D"‘::M vivlv fofvfufe feo]l-|-
ﬁ ' vor Card oS RBNENDL
5 'ﬁﬁ!ﬁ%’w S DUOEUEC
25 | 180114-2 ESCUTCHEON ASSEMBLY vi-fsQuf-frfof-1r]
| TIE, Wire 2f212§2j2}2]2(2)2]2

e COLOR, t0-tck; 05-Gren, 1-Uigh Siges 15-Whe
" COLOR: 2t-Black; 25-Graen; 3lalight Beige; 35-Whire
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3. EXPANSION FROM 5-LINE TO II-LINE CAPACITY.

The K-233, K-236, K-2233 and K-2236 5-line
Corinthians may be expanded to 11-ling capacity by
adding kit number 180113 which Includes the additional
key assembly. The K-231 and K-2231 S-line Corinthians
may be exBIoded to 11-ling capam%/ by adding kit
number. 180113 and replacing the 50-conductor mounting
card with tYpe B69 80-conductor mounting card. (See
item 4, table 11).

The K-234, and K-2234 S-line Corinthians may be
exganded to 1l-ling caﬁau% by adding kit number
180113 and replacing the SO-conductor” mounting cord
with type 874 80-cond mounting cord. (See item
4, table 11)

4. EXPLANATION OF CODE SERIES IN TABLE 1

Series A codes of Table | are early code numbers whereas
series B codes ore latter codes.” The, two series are,
identical except far the following differences in wiring:

(1) HANDSFREE CONNECTIONS

The latter series of Corinthians (B) have all leads
associated with speakerphone (Ihands_free) operation
connected, whereas in the early series, these leads
are not connected. (See paragraph 2.1.)

(2)  ALL-BUTTONS-UP INTERCOM CONNECTIONS

The early (A) series utilizes pins number 5, B, and Il an
line plug A" far “all-buttons+ intercom whereas the
[atter B? series uses pins number 16, 41, and 47 of line

plug “A" far 6-button sets and pins number 20, U and

45 of line plug “B” far 12-button sets.

The latter series is mare universally applicable and is
recommended far new installations, Far additions to
gresent installations now using early serieS Corinhians

g aII--buttons-u;cJj intercom, "use early series
are compatible with

each other if the all-buttons-up intercom feature is
not used and the associated leads ore disconnected at
the telephone connecting boxes.
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5. DISASSEMBLY AND REASSEMBLY (2  NUMBER CARDS FOR KEY STRIP. Type
kr)1un|2_bers on the Séde of t?ﬁ cardd\l\{lth hﬁ ;
' acking paper. Secure the card to a shee
5.1 HOUSING GROUP (Figure 2 TAPE of papger Bv#h tape so the engle of the card
a. REMOVAL AND DISASSEMBLY OF HOUSING fines. up with the edge of the paper Type
GROUP. the first number about 1/16 inch below the
(1) Loosen the four cabinet lock screws and lower edge of the backing paper. Allowing
lift Housing off. 287- two lines for much numbet, triple space
“4n between nun&en. Peel the backing paper
@ To remove_E_scutcheon Assemb|y 25) press | from each end of the _Card and adhere tO the
the four friction latch fingers of the Escutcheon assembly in the recess provided.
Escutcheon up through up through the holes in the . .
housing. (To _re%no&e Esicheon Assembly 287- | ®  INSTALL HOUSING. Fit the Housing
with housing in place, pry outward at the “72 carefully over the dial and push buttons.
upper edgeg Secure with the four screws or each comer.
(3)  To remove the Number Card (233 and
Retainer _(24), use a straightened paper
clip or similar device. Insert it in the 287-
notch at the right end of the Retainer, and 473
pry the Retainer and Number Card out.
TRIPLE SPACE
287-
474
\ﬁ?*"wmﬂ CARD FOR KEY STRIP
T ——— 0ot OF Parer
PX-22
BACKIN G PAPER

Figure 3. Removal of Number Card and Retainer TAPE

b. ASSEMBLY AND INSTALLATION OF HOUSING I
Group 52 MOUNTING CORD (Item 14)
(1) To install the Numbar Cord (23}, place the

Cord in e recass of the Hausing. Grasp a. REMOWAL OF MOUNTING CORD
the Reteiner (24} near its center and insert )
one end in place in the Heusing. Band the [§)] Homave the screw ond wathar that secure

opposite and down with the othar hand, end tha Ceble Hanger (21) to the Base.

ralemse the center kold. (See figure 4 ) @ Unplug the ing Cord Plugs from the
conngciers in the phone.

()] flamove the Wire Ties as necessery and
remove the Mounting Cownd end the Coble
Hangas.

b. INSTALLATION OF MOUNTING CORD

(4)] Plug the "C" plus of the Mounting Cord to
the 399 Key Connector.
(Lower Connector on 232 and 1232.)

2 Plug ene 0" plug to the 398 Key
Conmactar.

3 Pug the “E* plug to th» Terminel Bowed
Cornnagtae.

4y Secuen the Mounting Cord to the Bose with
the Cable Hangee, Wadhar evd Seonw .,

Figure 4. Indtalation of Number Card and Retainer

(5] lngtatl the Wive Tles te prevent wires from
interbaring with ether compenanty,
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53

KEY ASSEMBLY 5.5
a. LAMP REPLACEMENT (Housing Removed). Pull

off the brass frame. Use Ion% nose pliers and pull
out the foam rubber pocked behind the contacts.
Replace lamp and repack the foam rubber. Install
the brass frame,

REMOVAL OF KEY AND CONNECTOR ASSEMBLY

(1) Remove the two screws that secure the
connector to its bracket.

()  Remove the two screws that secure the Key
Assembly to its brackets.

NOTE: The lower connector (232 and
1232 phones) is wired to the 599 Key
Assembly.

INSTALLATION OF KEY AND CONNECTOR
ASSEMBLY

(1) Place the Key Assembly and its Connector
[oosely in places on their respective
brackets. Install the four mounting screws
and tighten.

NOTE: When replacing a key assembly on
a 12-button "CORINTHIAN", remove and
discard the Latch Bar Retum Spring and

Retaining Pin - indlcoted by “See Note 1*

|_on figure 2.

PIVOT BAR GROUP (Items 9 and 10)

REMOVAL OF PIVOT BAR (Item 9)

o

(1) l(Ji%)round now pliers and remove Spring b.

(2)  Remove the Shoulder Screw that secures the
Pivot Bar (9) to the outer Key Mounting
Bracket. Slip the Pivot Bar dawn and
inward until'it clean the stud of the inner
Key Bracket.

INSTALLATION QF PIVOT BAR {item 9

Q) Ploce the inner end of the Piver Gar over
the stud of the inner Key Bracke?. Engoge
the slots of the Pivet Bor with the notches
in the latch ars of the Key Assombiies.

{2 Install the Shouider Screw through the hole
in the outer Key Brocket and thread it Into
the Plvor Bor.

() Anech wpring (9).
{4) Ten apesstion of the puth buttens o see

thet both key eunenblies function e one
i,

DIAL (Items 1 and 1A)
REMOVAL OF DIAL

(1) Loosen the dial mounting screws and lift
dial from bracket.

(2)  Disconnect leads and remove dial.
INSTALLATION OF DIAL

(1)  Refer to the appropriate circuit label and
connect did lad, as indicated.

(2)  Place Dial in the brackets so the small
holes in the dial flanges sat over the
punched bosses of the ‘mounting bracket.
Tighten the mounting screws.

TERMINAL BOARD AND CONNECIOR
mummn

NOTE; If this %ro,up is being removed
temporarily, do not_ disconnect leads between

the connector (11) and the termina board (12),

hut remove bothscomponents & a unit

REMOVAL OF TERMINAL AND
CONNECTOR GROUP

(1)  Refer to the te circuit label and
d|580rl1)nte)ft leads t0 Nietwork, Hookewitch,
an .

(2)  Remove the two screws that attach the
Connector and the two screws that attach
the Terminal Board.

INSTALLATION OF TERMINAL BOARD AND
CONNECTOR GROUP

0] Instell the Termina! Boord end the Connacter
ond secure with two scrows each.

(@)  Refer to the epprepriote clroult lcbel and
connect {eade.
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5.7

RINGER (Item 3
a REMOVAL OF RINGER

Disconnect red lead from “K” terminal
on Network.

Disconnect black lead from “4" terminal
on Termind Board.

(3)  Pull date and Slatearred leads loose from
base. (Taped down)
(4  If Did and Termind Board have not been

removed, loosen them from their mounting
brackets and move them as necessary to
gain access to the Ringer Mounting” Screws.

b. INSTALLATION OF RINGER

(1)  Seoure Ringer to Base with the two
mounting Screws.

(2  Tapethe date and State-red leads to the
base. (Be suretheir terminals are taped
or otherwise insulated.)

@  Connect black lard to “4” terminal on
Terminal Board.

(4 Connect red lead to "K" terminal on
Network.

(5)  Install Dial and Terminal Board.

5.8  HANDSET ASSEMBLY (ltem 2)

a. REMOVAL OF HANDSET. (Housing Remov
Disconnect the leads ond Ul the cord hook of
the finger in the base.

h. ENSTALLATION OF HANDSET. Refer tO the

apuropsiate circuit label and connect thl handset
fecds. Secure the cord to the baseby slipping the
cord hock over the finger in the bos=.

5.9

CRADLE HOOK AND SWITCH GROUP

(Items 15 thru~ 20)

REMOVAL OF CRADLE HOOK AND SWITCH
GROUP

() Use round nose pliers and remove
Spring (18).

2 Remove one Retaining Ring (17) and
@ remove Pin (16). 9 Rng (1]

(3)  Work the Cradle Hook (15) up and out from
the Spring Nest Assembly” (19).

(4 Disconnect the Spring Nest leads.

(5)  Remove the two screws that secure them
to the Bose, and remove the %pn ng Nest
Assembly (19) and Spacer (20). If
?eadmy' remove the Spacer from the

s.

INSTALLATION OF CRADLE HOOK AND SWITCH
GROUP

(1) Insert Spring Nest leads through rectanqular
holes in Spacer (19). (Refer to figure 2).

(2)  Position the Spacer and Spring Nest over
their mounting holes in the base. (Pull .
leads toward center of Base) Secure with
the two screws.

Refer to the appropriate circuit label and
®) connect Sprir?gpNe% leads.

(4)  Podtion the Cradle Hook.(1521 0 its mounting
holes line up with hales in the Bracket.
Actuatm? am of the Cradle Hook must
engage the manngHarm of the *ring Negt
Assembly. Ingtal Pin (16) and Retaning

Ring (17).
UK round nose pliers and ingdl Spring (18).
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VOICE SWITCHING CIRCUIT

2.06 Voice switching 1s the automatic trans-

fer {rom recerving to LPanSMiLLLAE
condition. This cireuat is controlled by speech
from the speakerphone user. The level of speech
necessary to cause switching 1s predetermined.

2.07 1f possible, place aud:blc signals away
from the transmitter unit where there
will be no interference with the vorce switche
1ng feature. It may be neceesary to lower the
volume of the audible signal or rmstall audible
signal using the cutoff feature of the NE=33
type control unit. Use che leads te commen
signal contro! and common ringer or buzzer
circust for this cutoff feature.

LOUDSPEAKER ADJUSTHEWT

2.08 An alternate loudspesker commection us

provided in each NE=3% type ceuntenl
unit to compensate for & strongly revethevant
room condition.

2.09 This condrtion may cawse verce switele
ing while receiving calls. The effect

of voice switching causes pertrons ef the ia=

coming speech co be chopped off.

2.10 To compensate fer chis condition, meve
the loudspesher lead from tezmimal 33
to terminal 24 on che NE-354 contrvel wnytb.
Move lead from terminal 29 ve vtesminal IO on
the NE-35QB unsv. Thas places & reszster in
series with ene loudspealier lead.

TEST catLL
2.11 Wien all connecvions have hoon made:

¥) Plece a call co cese desh.

Page 2

(b} Adjust the loudspeaker volume to &

moderately loud listening level Ly
turning the volume control om the tramsmitter
clockwigse. Positien valume contrel halfway
between lowest and highest level.
fcy Have the vest center repeat the question,
*In what suburb does Jee live?® geveral
times.
(d} Lf choppiness is detected in the sens
temce, particularly in che firvst b in
suburb and the t in what, change one lowde
speaker lead according to 2. 10,
tey Hepeat this test at & high listening
level by turming the volune centrel o
the extreme clockwise pesition,

£y When there is me choppiness, the ream

adjusement s satsnfactery.

3. MAINTENANCE

3.01 Table & prevides maintensmece p

far vroubles which may be MMMEMG

3.02 Afuer working en equipment, test the
camplete aystem as specsfied sm 2. LE.

REGKE LWTERPERENWCEE

3.03 Where vadie iacevference ie expowy

s che celophone set enly, & suppresase
mwy Bbe bnstalled. Ser procedure oo pedie
gk gnal suppressiom ik celephone seus.

3.04 Whape vadie vweeelevencs ve expeviensed
withs s =46 eovsnamceter, ssldes
o W lTel b, .° capaeviar feom comunsl B es
cemmunal I of che preaved « g Beasd we
groved the CFEGERYEYRT WHLY GEeE.
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PART FIVE

SPEAKERPHONE SYSTEMS (USFI WITH AN/FDC-37(A)1 AN/FTC-37(V)2)

CHAPTER 1

SPEAKERPHONE SYSTEMS-NE-3 TYPE

INSTALLATION AND MAINTENANCE

1. GENERAL

1.01 Par cosmesiion amfommation betwean
spevkerphone © vemd s andl toles
phone seds, eefer to agprapries prooeduces,

2. ERETALLATION

2.01 Mpesd sastallreg wgereias waih plesiac

tuvete oF peris (eevirel emans, 7Pene
whttess, eiel i lovetioms where abe dampere
atuge iw the wemiba@e sivinity escends 140
¥.

-5 TYEE TEAVReL Wl

2.02 flegess whe essnenl sas as wose Uhes

i Feen foam e etlber oy .
Wanpa che emaiwl wpet 96 @ oneslla el aers
v Comedas bashboesd, #1e0

Figure 1-- @8

2.03 A windwd 1P-vals v pon i

roguiing or Uhe apevstawn of %w e
200 4 wans ormer, Thas revuplecle pust be
B e iatewsd Ahet a3y et vonieedled by «
swatal, Powrs ot dod ae Tuomabed anl aaver
A apaedd by 4w Cuateaied

2.04 %we denprh of wars belweel She Ceane-
Tovmrs anil the eoptenl ane wheuld
qued wsaand JO6 Teen of stewlerd snevile wiee,

TRandeT¥Ee aup L0

2.05 Wma 45 gwamitded e ol g apeiler

s s mbwekaent  seedh ol cwntemes e
wath ¥ et mypames apw sug Tag 1 dbows @
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VOICE SWITCHING CIRCUIT

2.06 Voice switching is the automatic trans-

fer from receiving to transmitting
condition. This circuit is controlled by speech
from the speakerphone user. The level of speech
necessary to cause switching is predetermined.

If possible, place audible signals away
from the transmitter unit where there
will be no interference with the voice switch-
ing feature. It may be necessary to lower the
volume of the audible signal or install audible
signal using the cutoff feature of the NE-55
type control unit. Use the leads to common
signal control and common ringer or buzzer
circuit for this cutoff feature.

2.07

LOUDSPEAKER ADJUSTMENT

2.08 An alternate loudspeaker connection is

provided in each NE-55 type control
unit to compensate for a strongly reverberant
room condition.

2.09 This condition may cause voice switch-
ing while receiving calls. The effect

of voice switching causes portions of the in-

coming speech to be chopped off.

(b) Adjust the loudspeaker volume to a
moderately loud listening level by
turning the volume control on the transmitter
clockwise. Position volume control halfway

between lowest and highest. level.

(c) Have the test center repeat the question,
“In what suburb does Joe live?’ several
times.

(d) If choppiness is detected in the sen-
tence, particularly in the first b in

suburb and the t in what, change one loud-

speaker lead according to 2.10.

(e) Repeat this test at a high listening
level by turning the volume control to
the extreme clockwise position,

(f) When there is no choppiness, the room
adjustment is satisfactory.

3. MAINTENANCE

301 Table A provides maintenance procedures
for troubles which may be encountered.

3.02 After working on equipment, test the
complete system as specified in 2.11.

2.10 To compensate for this condition, move RADIO INTERFERENCE

the loudspeaker lead from terminal 33
to terminal 24 on the NE-55A control unit.
Move lead from terminal 29 to terminal 30 on
the NE-55QB unit. This places a resistor in
series with one loudspeaker lead.

TEST CALL
2.11 When all connections have been made:

Place a call to test desk.

(a)

Page 2

3.03 Where radio interference is experienced

in the telephone set only, a suppressor
may be installed. See procedure on radio
signal suppression in telephone sets.

3.04 Where radio interference is experienced
with an NE-667AN transmitter, solder

an NS-13814, L7 capacitor from terminal B to
terminal D of the printed wiring board or
ground the transmitter unit case.
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TABLE A
TROUBLES AND PROBABLE CAUSES

Tiouble Indication Probable Cause Chask
o Power supply outlet with
. ; a neon lamp voltage

On key does not light No power or open wiring tester or equivalent or

cheek LK lead

Lamp does not light but | sop purnt out Lamp in transmitter
set works ’

Lamp lights but does not L, Camm 10M of K1 relay
stay lit when ON button | [poss Sonestion i or OFF ey cantaets in
is released , tranamitier

Amplification seems defi-
cient in receiverortrans-~ Faulty control umit Replace control unit
mitter eireuit or both

- Set transmitsbut doesnot | Loese or open wiring to | SPI and leads
receive loudspeaker Loudapealer

Set receives but does not Local wiring open

i in vol Open wiring PI lead
Mo sariation in volume | pofuctive volume control | Cheek volume control
‘ ' Defective control unit
Dial heard over Dial
loudspeaker | Wiving

3.05 Where radic interferemce is experienced
with an NE-666& or VE-GGE(B vransmicter,
place am NS-1381$, L7 capacitor scross the vere
minals of the NE-ACI or NE-AB2 cransmitctes
TS TN

4. GENERAL

Perpose OFf Circuit

4.01 This creeuit provides distant tallivng

and [oudspealier receiving, as well as
cireuitey for connection te specval eeleophene
sets to provide for & combinmation of regulae
sad drstant callking telephoae cureures, tos
gether with facelities for swrvching betwsen
two types of celephone cureures. The sgeakere
phone contrel umit 13 4 veice-gwutehed, Oully

teanshstaessed station set @emxeyw@ ke give
ceansmit and ceceive velume perlermance ceom-
perable ve that obumimed from an NE-300 uype
veloghone ses on cypienl loop. Fpecial single
Line celephone sevs ave peavided ez pave of
this eseewit, but clie eyuupment may slse be,
wsed wiele specval key telephene sets af com-
necwing. cireusts ve peovide for uwse wich Line
wnd svgmalsag cveeuins of ey veloplone svaeem-
=14, -14F av -GA.

5. CIRCUIT DESCRIPTION
QG RaTING 08 AWYRTRLEE & ChLL
gadeet Uperstion

5.01 T ervgamate ov enawer & cabl, e bode
ger ve Luleed feam Vow moentomp, s

Page 3



TM 11-5805-652-14

operating he svasclbook wssesbly av dhe aeles
phome seg, The epessted sencobhool assanbis
segplaes prownd o obe 3 lead 10 apramaw oha A
relay M ahe Joww ennount, af commwadnd 1o day

W%m the statnam bues lawp cavonad, ad poos
widied, The smits , i
elhe salbomg comewat §1 a0 abe dup wnd gang of
whe Bume nhrowgh the (wlophone w0t wguapmemd
wivedl, 8@ sequens @, Tonoies Che sherd sasruan
frem the recousef cadewat,

$peakesgprane Dperatilen

5.02 Te eragamsie ot snsead & call, tde wnane
boehamg O hey, Fag, 2, se deprrosnd,
Thas glac s & grousd an Che B loald ve apereie
ehe B selay om the comes] wmse, Bee B rele
b wgp 4l p ety PR, wbe W ey andl
whe bredh copteete of Ve wompsatold centsils
oty gl | Whee Wanlrs anos do o Che s
pig 0o sarplens e bebdang s ot of e i
galan obow wihe oy wgihsne a5 wirdl, T i
el ageiatod $RY duiivirds Ve Balaadl + i
wff e T end B0 Desds, doough o el o
@l wha aw w wen danedl, esalh Gepowast w, Whetw 4
el agaratad pasbisp bes G s Dare 1aes el
wndl (95 peawaes grsunll weer ale § 5 desid, 1k
Boaslh, Bans e o7 e senolibeed sy,
vl WP o wiee BY geley te Ve B tead o whe
Badaw spoeame, 3§ sumbsised 06 deo wmw
goanes Yo b, fe slep sppirie & ghhung
ahe B Yo wp tlie snatoen Bues S suemmd,
ol pressdel, Bl vare o8 Ve voigeie, T
t@:w aw ke e wna Dagltes oe sl abe
W oue ub A rElbon sue

5.03 W dhwl o e el ¢

gl b 9 upel sagees  alfess e e
oo wi U Beedl Beem 2os e vup The 10 et
iy g meenll ae S b el L bewlle pees
Laog wmw porlell Ropevsmt W dhes o we Te @i
e ot o5 oaiaoe M5 ase P gtees.
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arw conpanted o PIGITHE wee, M Uw com
plonson of dalang, e boandavl vaveimt ag
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5.04 aaey adw O by an Pag, ¥ hor bows

aprvsled aad vhe supned lamp Jaglaed,
afwe il se aprraied ae Yhe wueed 4 v, B
wd Ahet ol chanileel e wen JaBied Tees ate
o ang . The o T cpnmme!l caniaet s sonnp Lei
ap vhe PI g P lestls shinrd viveuis b s
fol Ao the seorasved smpls e ab kel wand Ped
it Weowp » FHGITNE diod 4o wend, uhy Lanes
wngm 4 ol et emih digat . wve beevd, The
wihws pusd o eff-poreal com ecle potieom ae
werlu] Twmitvor @ us 1w B 2he omgplelcon
o dhedeng, Ve voiars Gewl wbavd virvay o8
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The release of the K1 relay opens the tip and
ring at the speakerphone control unit, ex-
tinguighes thesignal lamp in Fig. 2, and re-
stores the speakerphone control unit to the
idle condition. The operated switchlock as-
sembly connects the talking circuit of the
handset as described in 4.01.

Terminating a Conversation When Using the
Speakerphone

5.07 Operation of the OFF key in Fig. 2
breaks the lockup circuit of the K1

relay which releases and restores the spesker-

phone circuit to the idle condition.

6. DESCRIPTION OF TRANSISTORIZED CONTROL
UNIT

6.01 The control unit is designed to work

with connecting pairs up to 100 feet
in length from the other units which connect
to it. The NE-666 type transmitter contains a
microphone, a volume control potentiometer, and
the ON-OFF control buttons. It also contains a
3-stage amplifier so that the transmitter out-
put will override noise interference which may
be picked up in long connecting cords and cable
pairs. The NE-630 series telephone sets in-
corporate an NE-667AN transmitter whichh plugS
into the last module. The loudspeaker® has a
relatively high impedance voice coil to reduee
the losses caused by the resistance of the
cords and cable pairs.

CIRXCUIT OPERATION (SEE FIGS & AMD 3}

6.02 The control unit consists of five plug-

in anplifiers which urilize transistors
10 the common emitter configuration. Various
types of negative feedback are asplied tc
stabilrze ac gains against transistor pura-
meter variatious and to contial both the input
and cutput impedances. OC bias circuits are ine

TM 11-5805-652-14

cluded for stabilizing operating currents and
voltages.

6.03 The microphone amplifier, AM, consists

of three stages designed to work between
a 300-ohm transmitter unit and a 4,000-ohm
transformer load impedance. A shunt feedback
connection is used on the output in order to
make the output impedance low. This reduces
noise interference on long cord and cable pairs
between the transmitter and the subscriber set
and also reduces the power supply hum being
passed to the control vario-losser. A shunt
feedback connection is used on the input for
the convenience of hawing one side of the
microphone terminals grounded. Me resulting
low input impedance is built up by means of a
300-ohm resistor to match the nominal micro-
phone impedance and to equalize its response
characteristic.

6.04 The reccive amplifier, AR, also has
three stages and was designed to work

between a §,000-o0hm transformer secondary and
a 27-ohm loudspeaker load. To provide @ power
output of 100 milliwates without requiring a
heat sirk, an NE-16A drffused silicon NPN
transistor is used for the output in place of
the NE-12 type used in the other amplifier
stages. Shunt feedback produces a low cutput
impedance so that the low frequency loudspeaker
reasonance will be dampened. Series feedback
is applied to the input to increase the imput
impedance so that a shumnt resistor on the
transformer secondary can effectively comtrol
the impedance on the primary side which ter-
minates the receive varic-lesser.

6.05 The traasmit amplifier, AT, consists of

cwo stages designed to work frem o
5, %d-chm ¢ ~ansformer secoadury te & hybrid
coil winding wisc preseats & §,300-chm load
impedance and has a §,000-clm resister shunted

Page 5
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across it. Series feedback on the output raises
the output impedance to such a high value that
the 5,000-ohm resistor effectively terminates
the hybrid coil winding. The input also employs
series feedback so that a 5,000-ohm resistor
across the secondary of the input transformer
effectively terminates it for the transait
vario-looser.

6.06 The switchguard emplifier, AG, has one

transistor employing eantter degence
vation, causing both input and cutput impedance
to be high, Since the input is bridged across
the loudspeaker, the source impedance is very
much smaller than the input impedance of the
anpli frer and the gain is nearly independent
of tramsistor pavemeters. The load impedance
is the primary of a 2,000 to 10,000-chm surput
trans former which connects to & full wave
rectifier and the load of the time constant
circuit plus the control vario-losser. Since
this is essemtially a bridging amplifier, the
poser gain can be taken es the retio of power
into ivs 2,000.-0lm load impedance versus the
power inte the 20-olm loudspesker impedance,
whreh s 10 d8.

6.07 The trensmit control end meise thres-

hold anplifiors, AL and AN, are similer
in configuration end consists of two stapes,
each with shunt feedback en the eutputs avd
Teaes feedback on the inputs, The high duput
mee of the contrvel amplifier, shunted by
t&n bage hissing resistors of the first stage,
provides a steble loed inpedance for the cone
teol vario-losser. In the woise threshald amp-
Lifuer, the bigh input inpedence is desiveble
in etdet to mimumize the ngmg effect on
the swtput of AN,

7. VARIO-LOSSERS

7.01 The teensmit varves-losses, WL, 13 @
single, balanced, sevies twpe, Togethes

Page 6

with 1ts input pad, it has an insertion loss
of 500 ohms ampedance and 69 dB when no con-
trol curreat 1s flosing., This diops to 33 4B
at currents of 1 ma or higher, The pad keeps
the speech levels low enough so that nom-
linearity up to the overload point of &M is
held to 1 dB-or less for all values of de
comtrol current,

7.02 The receive vario-losser, BV, as a 2-

stage balanced shunt type. A& sero cone
trol current its imsertiomn loss, aacludimg
its input pad, between 10,000-ohm impedonces
is 21 dB. A 1 ma ond dbore, its Jors imcreases
to 63 dB. The pad keeps non-linearity wathan ]
dB wp to the over-load poant of AR for all
values of control curremt.

7.03 The control vario-losser, TM., is essen

tially o soliage dirider having one
variéble resister, The voltepe ansesrtaen loss
beiveen the ouitput of W amd the dmput of A
is 311 4B with me divect curyens coming from
the switchgoard vectafier. M maximum currenst
of 1.5 ma, the insevtion loss is 54 4B,

8. POVER RELAY

8.01 #An NE-ZDIZB plug-in tvensformer or o I,
20228 Weled-Tep ameﬁ%g@w supplies
1B wolais ac st full Joad o vhe coptesl wmat.
The low-voltage alternsting cwrvrent supplaed
1o the subscriber sot s rectafoed by o Tull
wave geemeniun diode bridge end falverad muh
o pievhaped LT nevwork. The andvorence o the
filver 16 proveded by the YHeolm snding of vhe
pover eontrol Kl velay, A& cypice? power live
volrage of 117 volts mots o de ouiput of 11
wvolts et 100 e, O thes ewrrent, 35 we is
woed to lugit the I0ovels Oh lamp threugh
volt age-drapping resisier ant B ®8 38 supe
plared 1o 2he slectvonae cigonits,
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CHAPTER 2
NE-3 TYPE SPEAKERPHONE SYSTEM

CONTROL UNITS

AND TRANSMITTER UNITS
CONNECTIONS
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8.02 The plug-in. transformer. the rectifier, the transmitter, and a switch-hook assembly
and' the filter are connected at all break contact in ¢he telephone act.

times to the ac power. Closing the ON button

in the transmitter completes the dc power sup=-

ply circuit between the relay winding and the

second filter capacitor in.,palle} with the 9. REASCM FOR REISSUE: To add information
load. The circuit locks up through the relay on NE-38 speakerphone system: TO eorrect
make contact, the OFF button break contact of <code numbers.
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APPENDIX A

REFERENCES

Following is a list of references applicable to the AN/FTC-37(V)1 and the AN/FTC-37(V)2.

AR 55-38
AR 380-5
AR 700-58
DA PAM 310-4

DA Pam 310-7
MIL-P-116
SB 38-100

TB SIG 291

TM 11-5805-652-24P

TM 38-750
TM 740-90-1

REPORTING OF Transportation Discrepancies in Shipments.

Department of the Amy Information Security Program.

Reporting of Packaging and Handling Deficiencies.

Index of Technical Manuals, Technical Bulletins, Supply Manuals
(Types 7, 8, and 9), Supply Bulletins, and Lubrication Orders.

US Army Equipment Index of Modification Work Orders.

Preservation, Packaging, Methods of.

Preservation, Packaging, Packing, and Marking Materiels, Supplies,
and Equipment Used by the Army.

Safety Measures To Be Observed When Installing and Using Whip
Antennas, Field Type Masts, Towers, Antennas, and Metal Poles That
Are Used with Communication, Radar, and Direction Finder Equip-
ment.

Organizational, Direct Support and General Support Maintenance Re-
pair Parts and Special Tools Lists (Including Depot Maintenance Re-
pair Parts and Special Tools) for Central Office, Telephone, Electronie
AN/FTC-37(V)1 (FSN 5805-155-8029), AN/FTC-37(V)2 (FSN 5805-
134-8419), and Associated Equipment.

The Army Maintenanece Management System (TAMMS).

Administrative Storage of Equipment.
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APPENDIX B
MAINTENANCE ALLOCATION

Saction 1. INTRODUCTION

B-1. General

This sppendix provides a suramary of the
maintenance operations covered in the equip-
ment literature. It authorizes categories of
maintenance for specific maintenance functions
on repairable items and components and the
tools and M“ivmnt required to perform each
function. This appendix may be used as an aid in
plsnning maintenance operations.

B-2. Maintenance Functions

Maintenance functions will be limited to and
defined as follows:

@. Inspect. To determine the serviceability of
an item by comparing its physical, mechanical,

ponentormuyﬂmammm;ﬁmm

%o Repiace, The act of mmmma m
able like-type part, subassembly, module (com-
mantwmmuﬁinammmmm
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b. Functional Group. Column 2 lists the next
higher assembly group and the item names of
components, assemblies, subassemblies and
modules within the group for which mainte-
nance is authorized.

c. Maintenance Functions. Column 3 lists the
twelve maintenance functions defined in B-2
above. Each maintenance function required for
an item is specified by the symbol among those
listed in d below which indicates the level re-
sponsible for the required maintenance. Under
this symbol is listed an appropriate work mea-
surement time value determined as indicated in
e below.

d. Use of Symbols. The following symbols are
used to prescribe work function responsibility:

C-Operator/Crew
O-Organization
F-Direct Support
H=General Support
D—Depot

e. Work Measurement Time. The active repair
time required to perform the maintenance fune-
tion is included directly below the symbeol iden-
tifying the category of maintenance. The siill
levels used to obtain the measurement times
approximate those found in typical TOE units.
Active repair time is the average aggregate
time required te restore an item (subassembly,
assembly, component, module, end item or sys-
tem) to a serviceable condition under typical
field operating conditions. This time ineludes

preparation time, fault isolation/diagnostic
time, and QA/QC time in addition to the time
required to perform specific maintenance func-
tions identified for the tasks authorized in the
maintenance allocation chart. This time is ex-
pressed in man-hours and carried to one decimal
place (tenths of hours).

f. Tools and Test Equipment. This column is
used to specify, by code, those tools and test
equipment required to perform the designated
function.

g. Remarks. Self-explanatory.

B-4. Explanation of Format of Table 1, Tool
and Test Equipment Requirements

The columns in Table I, Tool and Test Equip-
ment Requirements, are as follows:

a. Tools and Equipment. The numbers in this
column coincide with the numbeis used in the
tools and equipment column of the applicable
tool for the maintenance function.

b. Maintenance Category. The codes in this
column indicate the maintenance category
normally allocated the facility.

e. Nomenclature. This column lists tools, test,
and maintenance equipment required te per-
form the maintenance funetiona.

d. Fedeval Stock Number. This column lists
the Federal stock number of the specifie tool or
test equipment.

¢. Tool Number. Not used.
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SECTION 1. MAINTENANCE ALLOCATION CHART
) @ ® @ )
GROUP FUNCTIONAL GROUP MAINTENANCE FUNCTIONS TOOLS AND REMARKS
NUMBER COMPONENT ASSEMBLY w a EQUIPMENT
NOMENCLATURE w Sl141y 2|a
5 Q0 = 5 -4 [ < a
wleofsle|z 2|l slS1z13
Sloajzl33lelalbslalacl&]la
Stuwfulall zlul w W
R AR EAEA R 2@
A AN/FGC-37(V)1 AND AN/FGC-37(V)2 Y 1
1.5
H 2 thru 15
2.0
0’05 1 Replace fuses, lssps
H 2 thru 12
1.0
H 2 thru 15
5.5
Al LINE CRT AND MATRIX SWITCHING 0 1
GROUP 0A-8721/FIC-37(V), 10
0A-8658/FIC-37(V) H 2 thyu 15
1.5
003 1 Feglisce fupes, lawpe
I 2 thrw 11
Q.8
K 2 thyw 15
b1
Ala §cIRCUTT CARD ASSEMBLIES H 2 thye 8, 0%
Q.5
B 2
0.1
H >
0.1
‘ B 2y 3,b,12
1.0
Alb § PRI SEC MATRTX ASSEMBLIES it 5 thew B, 12
0.5
] >
el
i >
0.1
i1 Fololbyl
1.8
Al § TenrTARY QUARTERNARY WATREY i > e 8, 1
| ASSEMBLIES 0.5
‘ W >
0.1
' W 2
0.1

B-3
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SECTION 1. MAINTENANCE. ALLOCATION CHART
) @ @) @ &
GROUP FUNCTIONAL GROUP MAINTENANCE FUNCTIONS TOOLS AND s
NUMBER COMPONENT ASSEMBLY u P EQUIPMENT
NOMENCLATURE
™ & 8| AR
HHHEHHHEIFIHHE
HHHHHHHHHE
L 230,22
1.0
Ald | puse pANEL AssmMBLY X 23
2
H 2
0.1
H
0.1
H 2,3
0.k
Ale | wooure sus-assmMeLY i I~
0.5
H 2
0.5
B 2
0.7
B -a'nzénj“
: 1.3
Al poumm supere ASSTMBLTES & i
i .5
B 2
0.7
B
1.0
B 2o
‘ 2.0
Alg ‘ % & ware &, b
0.5 |
R
e.1
®
0.
& & ahew B, By
. 1.0
Al ase. pums cesmenzes @Wy .
)
6.2 & legiaee Cuss
‘ " s
@.3
e AR SRENET

B-4
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SECTION 1. MAINTENANCE ALLOCATION CHART
) @ ) @ ®
GROUP FUNCTIONAL GROUP MAINTENANCE FUNCTIONS TOOLS AND REMARKS
NUMBER COMPONENT ASSEMBLY " . EQUIPMENT
NOMENCLATURE - w % 41y 3
i $|& g | AEIE
glelzl813]318l3(=]|2]|5
sl |E|3]3|l3]els|ale]a
Elrlo]l<]<]|S]z2]@|¥]3 [
H 2
0.5
H 2,36
1.2
Ali  sup-Rack AssDELIES GH 1
.3
x 2
0.5
H 2
0.7
H 2,3,6
1.3
Alj lcapreer assBwsiizs o 3
0.3
o 1
0.3
R’ 1
0.5
A2 g cwr D swrrckTRs GRowR 0 1
QA 8859/Pre.37(%) 1.0
X ‘ 2 thw 15
) chi b} Baplace Teses, LaEe
“ I 2 thre 12
0.8
H 2 thera 15
‘ Y
A2a  feracure camp rssmezes X 2w e,
: )
0.t
®
.2
B 2 wee &, 13
1.0
A2D  fooumn swprre Asemenres - P
1 % ?
.3

‘e AR SRy

B-5
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SECTION 1.~ MAINTENANCE ALLOCATION CHART
) @ @) @ =
GROUP FUNCTIONAL GROUP MAINTENANCE FUNCTIONS TOOL.S AND REMARKS
NUMBER COMPONENT ASSEMBLY | w B EQUIPMENT
NOMENCLATURE - w El1-21]u 2| a
1 o | P 219 ¢ | < S
wle szl 3l=]|&]|S
slal=)l313t3|elBialela
z|e1 81 2|I)S|z]leje]|d]|k
H 2
0.5
2’3"'
1.2
A2 | wrsc paNEL AsSEMBLY H 2,3,4
0.5
0 1 Replace fuses, lamps
0.2
H 2
0.3
H 2
0.5
H 2,34
1.2
A2 | sym _rack AsSEMBLIES H 1
0.3
H 2
0.5
H 2
0.7
H 2,3,4
1.3
A3 | pourr suppry croup 0 1
oP B3/FTC-37(V) 0.5
H 2 thru 8
0.5
o] 1 Replace fuses, lamp
0.3
H 2 thru 8
0.3
H 2 thru 8
1.8
A3a | wsc pamEr AsseMBLY H 2,3,
0.5
o] 1 Replace fuses
0.2
H 2
0.3
i 2
0.%
" 2,3,k

B-6
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SECTION 1. MAINTENANCE ALLOCATION CHART

@ ©) @ (5)
MAINTENANCE FUNCTIONS TOOLS AND REMARKS

EQUIPMENT

®
GROUP FUNCTIONAL GROUP
NUMBER COMPONENT ASSEMBLY
NOMENCLATURE

INSPECT
TEST
SERVICE
ADJUST
ALIGN
CALIBRATE
INSTALL
REPLACE
REPAIR
OVERHAUL
REBUILD

A 4 lpower surpLy croup
0P ~71/FTC-37(V)

o
-

2 thru 8

=

oo3 1 Replace fuses, laxmps
¢ 2 thru 8

0.3
H 2 thru 8
1.8

A% lasc paves assemrr H 2,3,k

ooa 1 Replace fuse, lamps

0.3

R 2,3,4
1.2

A5 lcomrrorsorrTOR c-9e63/Fre e 1
0.3
B 2,3,4,9,11

6.5
o 1 Esplace lazmpsfcupe

H 2
1.5
H 2,3,4,9,11
.5

ASa [xEY AssBeLTES 2 8 fepiose lume
) # 2

0.3
] 2
0.5
] 2p300,11
1.0
Abb

CIRCUIT CART aSSEMPLY L | 2 e 8, 11
0.5
® g

MY (AT

B-7
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SECTION 1. MAINTENANCE ALLOCATION CHART
()] @) @ @ (5)
GROUP FUNCTIONAL GROUP MAINTENANCE FUNCTIONS TOOLS AND REMARKS
NUMBER COMPONENT ASSEMBLY w R EQUIPMENT
NOMENCLATURE w 7 4| w 3
8 ¢ |5 AR HE
E - > =1 5 Q = j < [ 3
AHHHEHEIRIHHEE
z|lelaj <] )12l e]3d3 ¥
H 2
0.1
H S othru ¢, -
1.0
ASC ] paner asseMBLY H 2,3
0.3
H 2
ob
" 2
5.4
H 2,3
.8
A6 CONTROL MOWITOR C-8958/FTC o 3
0.3
it 253809512
0.5
0 ] Beplace lesps/caps
0.>
] >
1.5
# 2,%,%5920
1.5
A2 | crreurr camp AsSEMBLIES i 2 thre &, 1t
0.5 . R
0.1
] >
0.1
] 2 ehew &, 11
10
B ASSOCTATED EQUTET
Bl COWPROL UNTT ASSEMBLY o ¥
O.
’ H 2 tha Lt
0.8
] oeha
5.%
Bla )
CIRCULE CRD ASSEMBLIES K > ehew &, 4L
i 0.5

B-8
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SECTION 1. MAINTENANCE ALLOCATION CHART

) @) ) ] [ ®
GROUP FUNCTIONAL GROUP MAINTENANCE FUNCTIONS TOOLS AND REMARKS
NUMBER COMPONENT ASSEMBLY u 3 EQUIPMENT

NOMENCLATURE
5 il i 318 ]32 9
g l-151813 s13|l=l&]s
glB8|E(3|313(e(&[|&]y¥]|B
zjelalel]sj=zje|le)|3ly
H
0.1
H 2
0.1
" 2 thru 8, 12
1.0
B2 TRARSMITTER °n3 2,3,%,12
0?6 2)3)"!11
B2a § cxmourT camp AssmeLy 01!5 2,3,4,11
H 2
0.3
H 2
0.5
H 2,3,4,12
1.3
B3 | xEY service mvts Oms %.mzmnw
H 2,3
0.8 ?
B3a f PowER suppLY 0&3 2,30
¢ ‘ !
o3 Beplace fuses
K 2
6.3
W 2
0.5
® ERR
1.0
B3b [ *E¥ TTLEPHONE UNITS aﬁs > thaa B, 2
) i #
0.1
[ ?
0.1
® 2 whea B, 51
1.0
bt i ey
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SECTION 11. MAINTENANCE ALLOCATION CHART
M) @ Q) @ ®
GROUP FUNCTIONAL GROUP MAINTENANCE FUNCTIONS TOOLS AND REMARKS
NUMBER COMPONENT ASSEMBLY 0 S ECUIPMENT
NOMENCLATURE w g 08 3
; sle|z|8|2|3]|¢ E 3
[ [
a [y
1THHHHHHHE §
B4 | voupsPeARER oo 1
-3 H 2,3,11
0.3
B5 | TRANSFORMER, POWER (STEP-DOVN; °n3 2,3
o?x
H
0.1
B6 § reermome sEr, 11 KEY [ 2,34,
o3 8 2,3:4,12
0.5

B-10
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TABLE I. TOOL AND TEST EQUIPMENT REQUIREMENTS

;
i
i

TOOLS AND | MAINTENANCE NOMENCLATURE "stock | TooL numeer
NUMBER
1 0 TOOL KIT, ELECTRONIC EQUIPMENT TK-101/G 5180-064-5178
2 H TOOL KIT, ELZCTRONIC EQUIPMENT TK-105/G 5180-610-8177
3 H,D MULTIMETER AN/USM-210 | 6625-019-0815
L H,D OSCTLIOSCOPE HP 1208 6625-860-2400
5 H,D CARD EXTENDER, ITT NO. 130587-1
6 H,D CARD EXTEWDER, ITT NO, 130587-2
7 H,D CARD EXTENDER, ITT NO. 130587-3
8 H,D CARD EXTENDER, ITT NO. 130680-1
9 H,D HAND TEST TELEPHONE, AUTOMATIC ELEC. L-9066CF
10 H,D CORD AND PLUG ASSY, AUTOMATIC ELEC D-5k3142.4
i3 3 H,D AUDIO FREQUENCY GENBRATOR TS -k21C 6625-669-0228
12 H WIRE WRAP TOOL, GARDNER-DENVER P/N 1LH1C 5120-978-3493
13 H BIT, GARDMER-DENVER P/N 500131 5120-919-3478
b 4 SLEEVE, GARDNER-DENVER P/ 18840 5130-987-7057
15 H WIRE UNWRAP TOOL, GARDNER DENVER P/N A-31478 5120-897-7518
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By Order of the Secretary of the Army:

Official:
VERNE L. BOWERS
Major General, United States Army
The Adjutant General

Distribution:
Active Army

CNGB (1)

TSG (1)

USAMB (2)
USAARENBD (10)
USASA (1)
TRADOGC (2)

AMC (1)

MICOM (1)

TECOM (2)
ABADCOM (2)
ARADCOM Rgn (1)
OS Maj Comd (2)
USACC (2)

HISA (Ft Monmouth) (18)
Armies (1)
USASESS (5)

Sve College (1)

NG: None
USAR: None
For explanation of abbreviationa used, see AR 310-80.
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FRED C. WEYAND
General, United States Army
Acting Chief of Staff

Fort Huachuea (5)
WSMR (1)
Fort Carson (5)
USAERDAA ()
USAERDAW (1)
Army Dep (1) except
LBAD (10)
SAAD (15)
TOAD (14)
ATAD 10y
USA Dep (1)
Sig Sec USA Dep (2)
Sig Dep (2
Sig FLDMS (1)
Ft Richardson (ECOM Ofe) (1)
Units org under fol TOE:
29134 (1Y
29134 (1)
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