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1. GENERAL

1.01 This section provides information for the

620A (MD), 620A2, 641A, and 642A modular
panels (Fig. 1, 2, 3, and 4) and associated power
units (Fig. 6).

1.02 This section is reissued to add:

e Information on the treatment of 1A2 Key
Telephone System (KTS) and key telephone
units (KTUs) under the Federal Communications
Commission's (FCC) Registration Program

e Maintenance diagrams for the 620A-type,
641A, and 642A modular panels

o Connections and testing information for the
452A KTU (power failure ringing circuit)

o Use of 620A-type, 641A, and 642 panels with
630A key service panel (KSP).
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1.03 This issue of the section is based on the
following drawings:

o SD-69658-01, Issue 5A —Modular Panels, 620A
(MD), 620A2, 626A, 641A, and 642A

o SD-82227-01, Issue 1—Power Unit, T9B1
o SD-82227-02, Issue 2—Power Unit, 79B2
o SD-82198-01, Issue 3—Power Unit, 90Bl.

If this section is to be used with equipment or
apparatus reflecting later issue(s) of the drawing(s),
reference should be made to the SDs and CDs to
determine the extent of changes and the manner
in which the section may be affected.

1.04 Incoming central office (CO) lines to be

installed in compliance with the FCC
Registration Program must be routed through a
standard network interface. Information on approved
interfaces is contained in Sections 463-400-100
through 463-400-150.

1.05 #®After January 1, 1980, connection of

customer-provided equipment (CPE) or
telephone company-provided equipment to the 1A2
KTS requires the use of a 33B voice coupler when
providing music-on-hold. Also, after January 1,
1980, the 415B, 471C, and 479C KTUs must be
used when providing their related services. Previously
connected or Class C voice couplers and KTUs may
be used for additions and maintenance at grandfathered
installation for the life of the equipment, provided
they are not modified.4

2. IDENTIFICATION

2.01 The 600-series modular panels make installation
easier, minimize connections, and reduce

mounting and terminal space requirements.

2.02 These panels provide standard 1A2 KTS
features and accommodate the 1A2 KTUs

listed in Table A.

ORDERING GUIDE

2.03 This section covers the three initial modular
panels coded as follows:

e Panel, Modular 620A (MD) or 620A2 (Line
Services)



® Panel, Modular, 641A (Dial Intercom)

e Panel, Modular, 642A (Miscellaneous).
Information on the 626A panel which provides
button-per-path intercom can be found in Section
518-215-421.

Note: The 620A (MD), 620A2, and 642A

panels are equipped with 834055907 ( P-40V590)

guide assemblies.

(a) Replaceable Components (Table B)

(b) Associated Apparatus (order
separately)

e Unit, Telephone, Key—order as required
from Table A

e Unit, Power—refer to Table C for selection

e Block, Connecting, 92A—interconnects one
620A (MD), 620A2, 641A, or 642A modular

IS5 5, SECTION 518-215-419
panel to a 19-, 20-, 29-, or 30-type power
unit

o Cord, Power
824013262 (P-40J326)—1-1/2 feet
824013270 (P-40J327)—2 feet
824013288 (P-40J328)—4 feet
824013296 (P-40J329)—6 feet
824010995 (P-40J099)—12 feet

e Cord, P12D—power interconnect cable
extender

e Insulator, Terminal, C Clip—for insulating
RN terminals on all panels and 105-volt
terminals on 641A panel.

(c) Optional Apparatus (order separately;
Table D)
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®TABLEA 4

600-SERIES MODULAR PANEL AND KTU
SELECTION AND CONNECTION FIGURE INDEX

KTU _ CIRCUIT FUNCTION MODUTARPANSE | veny cou::s::;ou
INCHES | PINS 620A/A2 | 641A | 642A (SEE NOTE)
400B,C,D 4 18 | CO/PBX Line L] A 18
400G 1 18 | CO/PBX Line L] A 19
400H 4 18 | CO/PBX Line L] A 20
401-Type 4 18 | Manual Intercom L B 21
407B,C 8 80 | Dial Intercom, 10-Code . I 31 thru 38
413A 4 18 | Auxiliary Ringup . 22
4144 . 2 gﬁl}ﬁj;g,n;rlii:agt’e Line * ¢ &3
4154 * | 18| Ringdown, Private Line. | ° D |
416A 4 20 | Station Line . E 25
417A 4 40 | Add-On Conference . L 40
418A x| (GEGETDEeE e | M a1
4194 8 | 59| Ringdown, Prvate tine | ° Pl
420A 4 18 | Long Line L] K 37
Power Failure Transfer . 42
421A 4 40 | Direct Station Selection ® 38
Audible Signal Suppression L] 43
422B 4 40 | Station Busy Selector 1] 35,36
424-Type 8 80 | Dial Intercom, 19-Code . I 31 thru 38
425Type | 8 | 80| P ntercom, Flashing ¥ | s 33,34,35,36
428A 4 40 | Multiline Exclusion * 44
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# TABLE A (Contd) 4

600-SERIES MODULAR PANEL AND KTU
SELECTION AND CONNECTION FIGURE INDEX

ISS 5, SECTION 518-215-419

SIZE MODULAR PANEL CONNECTION
KTu CIRCUIT FUNCTION TEST FIGURE
INCHES | PINS 620A/A2 | 641A | 642A (SEE NOTE)

Supplementary Hold

429A, B 4 40 Dietacton . 45

430A 4 20 | Flutter Generator L 45

440A 8 80 | TOUCH-TONE Adapter * L] 31,33,34,36

448A 4 40 | Variable Delay Timer L 46

449A 4 40 | Immediate Transfer Control . 47

451B1t 4 40 | Music-On-Hold . N 48
Power Failure

4

o 4 1 40! Ringing Circuit 19

Manual Signaling,

461A 4 18 | Ringdown, Private Line * C 23

467A 4 18 | Low Voltage Monitor ° .

469A 4 18 | Lamp Extender L G 27
Battery Reversal

471-Type C 18 Toll Restriction * H 28
Dial Tone, Station Busy

476F 4 20 | Tone, and Audible . 34,35,36
Ringback Tone

478B 8 80 | TOUCH-TONE Adapter * . 31,33,34,36
Rotary Dial Toll

479-Type a 80 Restriction " 9
TOUCH-TONE

HHA o 8D Selector Circuit * 4 a2

498A7% 4 40 | Music-On-Hold L] N 50

Note: Connection figures are designed for current model KTUs but are applicable for all codes

indicated in this table.
* If 425A or B KTU is used in 641A panel, the 440A or 478B KTU must go in a 642A panel.
T 476 A KTU replaces 423B (MD). Do not use 423A KTU in modular panels.

1 The 451B KTU supplies music-on-hold for seven circuits. The 498A KTU contains four circuits
and can be increased to seven by the addition of a 116A1 circuit module to the KTU.
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TABLE B

REPLACEABLE COMPONENTS

IDENTIFICATION
unT DESCRIPTION CODE
Lamp 10V 51A
White KS-14174, L1
Indicator,
Fuse Brown KS-14174, L8
Modular .
Panel Green KS-14174, L4
1-1/3 amp | T0A
Fuse 3/4 amp T0H
5 amp 70D
2 amp* BUSSMAN MDL-2
Input
5 amp BUSSMAN MDX-5
Pevie Fuse 2 amp 24C
Wnit Output | 3 amp 24B
5 amp 24F
Interrupter 1ov KS-19175, L3
* T9B2 only.
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STABLE C4

POWER UNIT CAPACITIES

POWER
e CAPACITY
Maximum three 620A or 620A2 panels
or
two 620A or 620A2 panels plus any combination of two 641 A or 642A panels
T9B1 or
any combination of four 641 A or 642A panels
plus
four 66B4-25 connecting blocks or four 16A1-160 terminal blocks
Maximum of four 620A, 620A2, 641 A, or 642A panels in any combination
7982 plus
four 66B4-25 connecting blocks or four 16 A1-160 terminal blocks
Maximum of ten 620A, 620A2, 641A, or 642A panels in any combination
90B1 plus
sixteen 66B4-25 connecting blocks or sixteen 16A1-160 terminal blocks
19-, 20, 29-, | One or two 620A, 620A2, 641A, or 642A panels where interrupted power is not re-
or 30-type quired or can be obtained from 584C panel or 232-type KTU.

Note: If 630 KSP is used, the 79- or 90-type power unit is not required until the
third additional modular panel is added.
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TABLE D

OPTIONAL APPARATUS
(ORDER SEPARATELY)

IDENTIFICATION
DESCRIPTION CODE
Adapter, Plug, Power Cord HUBBELL BL-12433
Adapter, Bridging, Horizontal 183A2
Quick-Connect
Vertical 183B2
Block, Matrix 1A1
Green 183A2%*
Blue 183B1*
Red 184A1, B1t, B2t
Backboards
Yellow 185A1
White 187B1
White 198A
66B4-25
Block, Connecting 66B3-50
66M1-50
Block, Terminal 16A1-160
Cord (Power Inter-
connect Cord 8 ft. § P12D
Extender)
For 620A or
151A
Cover 620A2
For 641 A or
642A 152A
Cover (End Cap) 153A
Tag, Ground E3013B
Trough, Wiring (with Cover) 840348288

* Equipped with 89B brackets.
T Equipped with four 66B4-25 connecting blocks.
i 8 ft. is standard length. Available in other lengths if specified on order.
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DESIGN FEATURES
A. Commeon Features

2.04 The 600-series modular panels share the
following features:

e Accommodate 400-series KTUs providing
services described in Table A.

e 66-type quick-connect terminal field.

o Steady and interrupted power (Table F)
provided by an external power source via
factory-wired, 12-conductor, 42-inch power
cable. Extender cords are available and
must be ordered separately (Table D).

e Retainer and guide assembly serve to lock
KTUs in connectors (Fig. 1).

o Dimensions: same height and depth; 620A
twice as wide as 641A or 642A (Table E).

¢ Built-in lamp and fuse block assembly (Fig. 5)
with self-indicating fuses and lamps which
offer visual indications of the status of a
related circuit.

B. 620A (MD) Modular Panel

e Provide line and auxiliary services (maximum
8) as listed in Table A.

e 913B connectors accommodate eight 4-inch
KTUs.

e Two terminal fields (RED) divided into
quadrants and wired to similarly positioned
connectors (Fig. 2) which offer KTU services
independent of each other.

e Lamp load not to exceed 100 lamps per
panel (60 if T9B1 power unit is used) or 20
lamps per line circuit. Lamp loads in excess
of these requirements must use lamp
extenders (469A KTU).

C. 620A2 Modular Panel (Fig. 1 and 2)

The 620A2 panel, shown in Fig. 14 through 29, is
identical to the 620A except for the following:

e Has a rigid metal PWB backplane.

IS5 5, SECTION 518-215-419

e Provides access to the 10-volt ac signal
required for the buzzer operation when
manual intercom is desired. This access is
provided on a quick-connect terminal in each
of the 8-line quadrants of the termination
field at the bottom of the panel (Fig. 14).

e Provides access to the -24 volt dc signal
required for buzzer operation where manual
intercom is to be provided. The -24 volt
de signal appears on a quick-connect terminal
in quadrant 1A only of the termination field
at the bottom of the panel (Fig. 14).

e Has a fourth fuse at the top of the panel
for 10-volt ac (Fig. 5).

D. 641A Modular Panel (Fig. 3)

e Provides 10- and 19-code dial intercom
services (Tables A, G, and H)

o Optionally accommodates either flashing
lamp circuit (425B KTU) or TOUCH-TONE®
adapter (440A or 478B KTU)

e Four 914B connectors are vertically paired
to accommodate two 8-inch KTUs

e Terminal field (YELLOW) utilized by all
connectors for a common dial intercom service
[NOT related to individual connectors by
quadrants as on the 620A (MD), 620A2, and
642A panels]

« Built-in lamp and fuse block assembly equipped
with fuses in positions 1A and 1B, and a
lamp in position 1A (remaining fuse and
lamp positions unequipped) (Fig. 5)

e Provides station cross-connect field and
option terminal field with designated areas
TT (TOUCH-TONE), POWER, LAMP FLASH,
and OPTIONS.
E. 642A Modvular Panel (Fig. 4)
o Provides miscellaneous KTU services (Table A)
e Four 40-pin 914B connectors accommodate

four 4-inch KTUs or two 8-inch KTUs (through
removal of guide assemblies)
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FUSE BLOCK

(SEE FIG, 5)

TERMINALS
(POWER UNIT INTER—GONNECT CABLE)

OHREOE®
OEEOEGH®

~_— SEE NOTE |—————

RETAINER

NOTES:
|. NUMBERED FOR REFERENCE ONLY .,

FUSE BLOCK
( SEE FI6.5)

TERMINAL
FIELD

CONNECTOR

Fig. 1—620A2 Modular Panel
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TABLE E
DIMENSIONS
(IN INCHES)
DESCRIPTION
WIDTH | HEIGHT | DEPTH

620A

8-1/2 | 18-3/8 | 5-3/4

Modular |620A2
Panel

641A
842A 4-1/4 | 18-3/8 | 5-3/4

7981 | 4 y .
7083 41/8 | 8-3/8 | 6-5/16

Power |90B1 | 16-1/8 [ 9-1/4 | 6-5/16
Unit

19-, 20-

’ 8-3/4 9-1/4 5
at / /
29-, 30-

? 14-1/8 | 18-3/8 | 6-3/8
e / / /

e Terminal field (YELLOW) divided into
quadrants and wired to similarly positioned
connectors which offer KTU services
independent of each other.

POWER

2.05 The T79B1, T9B2, and 90B1 power units
(Fig. 6):

e Have capacity to serve modular panels in
varied combinations (Table C)

# Provide all required KTS voltages per Table
F

e Provide three ac voltage input taps
e Self-contained interrupter

® Designed for horizontal mounting on backboard
assembly (provided) above modular panel.

Note: Modular panel installations using a
79- or 90-type power unit may be susceptible
to KTU damage or operation of the -24B fuse
due to transient voltages. The T9B2 and 90B1
power units manufactured after October 1975
have a diode added and are marked “521A

ISS 5, SECTION 518-215-419

— @

A\
==

Il

"9

38
CONNECTOR

Il

I

LAMP

=TT

TERMINAL

LFIELD 5

LI

CITTITIITITITLP

(1L

|

Fig. 2—620A (MD) or 620A2 Modular Panel, Typical

Connector, Fuse, Lamp, and Terminal Field
Relationship

Diode Added” on the insulator. Later versions
of the 79B2 are manufactured with a KS-19175,
List 5 interrupter and are marked “Protection
Not Required.” The 90B2 power unit will
also be equipped with the List 5 and will also
be marked. Any 79- or 90-type power unit
not having the diode added or not equipped
with the List 5 interrupter can be protected
by installing a 140A protector in an unused
socket of the power unit. If all sockets are
in use, the transient energy will be sufficiently
distributed among the panels so the surge
protection is not required.

A. 79B1 Power Unit

o Early production model utilizing 20A2 power
unit
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CONNECTOR

NOTE !

SECTION 518-215-419

FUSE BLOCK ASSEMBLY
(SEE FIG.5)

RETAINER

INFORMATION
CARD
{SEE NOTE!

FUSE BLOCK
ASSEMBLY
(SEE FIG. 5)

MISC OPTION
FIELD
(FIG.30)

INTERCOM
CODES 0-9

INTERCOM
CODES X0-X9

INFORMATION CARD NOT
SUPPLIED AFTER MAY 1976,

Fig. 3—641A Modular Panel

e Equipped with four multipled-wired output
connectors

e Serves a maximum of three 620A-type panels
or two 620A-type panels plus any eombination
of two 641A or 642A panel or any
combination of four 641A or 642A panels;
plus up to four 66B4-25 connecting blocks
or four 16A1-160 terminal blocks if required
for line multiples in excess of panel capacity.

79B2 Power Unit

® Replacement for 79B1 model utilizing a 20A3
power unit and providing additional direct
current and lamp power

e Equipped with four multipled-wired output
connectors

Page 12

FUSE BLOCK
ASSEMBLY
(SEE FIG. 8)

RETAINER

914 B
CONMNECTORS

GUIDE
ASSEMBLIES

9148
CONNECTORS

~T——FuUSE BLOCK
ASSEMBLY

SEE FIG. &
- ( )

TERMINAL
FIELD

Fig. 4—642A Modular Panel

e Serves a maximum of four 620A-type, 6414,
or 642A panels in any eombination plus
four 66B4-25 connecting blocks of four
16A1-160 terminal blocks if required for line
multiples in excess of panel capacity.

90B1 Power Unit
e Ulilizes a 30A1 power unit

e [quipped with ten multipled-wired output
connectors

e Serves a maximum of ten 620A-type, 641A,
or 642A panels in any combination and
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FUSE INDICATORS

KS-14174,L8(BROWN)

(SEE NOTE 5 AND 6“}//KS ~-14174, LI (WHITE)

KS-14174, L4(GREEN)

__lovac

5

TALK
e

FUSE, 70D 5 AMP -]

FUSE,TOH 3/4 AMP

j¢———— COMMON TO ALL MODULAR PANELS

OHOQO
A

(SEE NOTE? 1,2,3, AND 4)

FUSE, TOA I-1/3 AMP

ON 620A AND 620A2 MODULAR PANELS ONLY —»

N LAMP \ LAMP
D © @)
LAMP LAMP

Dee @]

T

@[5

° @

NOTES:

I.  ALL PANELS (WHEN REQUIRED): 4.
FUSES 1A-48 ARE TOA, 1=1/3 AMP.
LAMPS 1A=48 ARE SIA, 10V AC.

FUSE INDICATORS IA-48 ARE KS=14174, L1 (WHITE).

620A OR 620A2 MODULAR PANEL:

FUSES AND LAMPS |A=48 SERIES WIRED IN LINE LAMP
OUTPUT CIRCUIT OF CONNECTORS 1A-48 RESPECTIVELY.
6414 MODULAR PANEL:

FUSE AND LAMP 1A (10V STEADY) WIRED TO BUSY
LAMP CIRCUIT OF SELECTOR (407 OR 424 KTU)

FUSE 1B {10V FLASH) WIRED TO INPUT OF

FLASHING LAMP CIRCUIT (425 KTU)

REMAINING FUSE AND LAMP POSITIONS NOT EQUIPPED

S.

6424 MODULAR PANELS:

FUSE A (10V STEADY INPUT) WIRED TO CONNECTORS 1A AND 1B
FUSE 2A (10V STEADY INPUT) WIRED TO CONNECTORS 2A AND 28
FUSE 18 {10V FLASH INPUT) WIRED TO ALL CONNECTORS

FUSE 2B (10OV WINK INPUT) WIRED TO ALL CONNECTORS

LAMP POSITIONS TO BE FIELD EQUIPPED PER JOB REQUIREMENTS

SOME EARLY PANELS WERE MANUFACTURED WITH THE 1=1/3 AMP
FUSE IN POSITION A AND 3/4 AMP FUSES IN POSITIONS B AND Z.
THE KS=14174 INDICATORS SHOULD BE REARRANGED TO AGREE WITH
FUSES. WHERE REQUIRED THE NECESSARY INDICATORS CAN BE
ORDERED AS: D=180586 KIT OF PARTS

ON 620A2 PANELS SD-69658-01 ISSUE 5B CHANGED FUSE Y FROM 11/3
AMP TO 5 AMP AND INDICATOR FROM LI TO L4

Fig. 5—Line Lamp and Fuse Block Assembly

up to sixteen 66B4-25 connecting blocks or
sixteen 16A1-160 terminal blocks if required
for line multiples in excess of panel capacity.

D. 19-, 20-, 29-, or 30-Type Power Unit
e Used at small installations for one or two
panels where interrupted power is not

required, or can be separately obtained from
a 584C panel or 232-type KTU

e Requires a 92A connecting block as interface
between power unit and modular panel
power connector.

3. INSTALLATION
PLANNING

3.01 Select a wall location for a centralized key

telephone installation in accordance with the
following:
e Customer approval and best interest.

e Accessible with adequate illumination for
maintenance.

e Wall offering adequate support and stability.
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POWER UNIT
0-81824-01

210 VA |
Q=

2
E:] Hivac

HTVAC

@ 123VAC

INTERRUPTER

|

SD-82227-02
7982 POWER UNIT

JACKS 2-3
FOR MODULAR
PANEL SERVICE

zav

ol

@T=a1%

D ——

2

210 VAC 4 [s]
b=
ace L4

(11}
2y [Bo=0"

vov @ RAFN

30cr

o] ¢

ﬂ

JACKS | -4
FOR MODULAR
PANEL SERVICE

o BRQ
oV v sle TLK
L [—— ]
FRONT VIEW OF 79B2 POWER UNIT
@ ]
@
INTER-
RUPTER
NI (W | QT 93 |U| ue os U] we || o7 [U] ue g9 U} w0
\ S/
[

JACKS I-10
FOR MODULAR

PANEL SERVICE

BOTTOM VIEW OF 90B| POWER UNIT

Fig. 6—Modular Panel Power Jacks on 79B1, 79B2, and 90B1 Power Units

e As close as practicable to stations being

served.

e Close to conduit or duct system for cabling

purposes.

Page 14

e Near commercial ac power receptacle(s).

e Sufficient clearance above floor to avoid
damage from water or blows incident to

cleaning.



TABLE F

POWER UNIT OUTPUT

ISS 5, SECTION 518-215-419

POWER UNIT LEAD TERMINAL NUMBER
POWER UNIT
MOD. PANEL MOD. PANEL
7982 18, 20, 20 JACKS AND
7981 . . DESCRIPTION DESIGNATION INTERCONNECT 9138/9148
2081 OR:30-TVER .Z:f:'""' iFIG. 1) CONNECTOR
20.26V | 2026V | 2026V ) B SIG 8 10 17
DC DC DC Signal
BGRD 20 1 15
2026V | 1826V | 1826V i ATLK 12 9 18
e e De A GRD 16 8 3
105-125V | 105125V | 105125V | po oo 105V 30 HZ 9 3 10
30 HZ 30 HZ 30 HZ ACE st = ! =
9.11V | 87511V | 87511V | Lamp
AC AC AC Supply 10V AC 4 6 %
105-125V | 105-125V | 105-125V | Interrupted )
30HZ | 30HZ | 30HZ Ring 105V RN 1 1
9.11V | 87511V | 16-20V | Interrupted
AC AC AC Buzz 10V RN* 19 12
911V | 87511V | 8.75-11V .
s 7 P Flash LF* 17 2 7
911V | 87511V | 8.75.11v . .
&0 AC G Wink LW*t 21 7 2
Motor Start MS 22 5 5

3.02

* Interrupter must be operating for interrupted voltages to be present. The 19-, 20-, 29-, and 30-type power

units do not have an interrupter.

1 LW does not appear on 641 A panel.

e Clean, dry, well-ventilated, and free from
flammable or corrosive fumes.

e Where the surrounding room temperature
normally does not exceed 110°F. Avoid
locations near radiators, steam pipes, registers,
and similar heating devices which would
subject the equipment to excessive heat.

Select appropriate modular panels and KTUs
(Table A), backboards and connecting blocks

(Table D), per job requirements.

3.03 Determine type and quantity of power units
required (see POWER, paragraph 2.05 or
Table C).

Note:

Varied combinations of panels per

power unit are desirable to more evenly
balance power unit load; eg, on installations
having more than one power unit, mix panel
codes on any single power unit rather than
having one power unit serve only 620A-type
panels, and another to serve 641A or 642A
panels.

Page 15
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3.04 A 19-, 20-, 29-, or 30-type power unit can

be used to supply a small number of 641A
or 642A panels, either in installations where the
power unit is in place or in new installations as
long as the output of the power unit is not exceeded
and interrupted power (flash, wink, ete) is not
required by the KTUs. A 92A connecting block
is required to provide a receptacle for the panel
power connector and terminals for the leads from
the power unit. The lack of interrupted power
restricts usage to the following KTUs:

e 641A panel—407- and 424-type, 440A, 478B
or 494A KTU

e 642A panel—417A, 420A, 421A, 422B, 4284,
429A/B, 430A, 440A or 478B, 448A, 449A,
451B, 476A, 4T1A/B or 479B KTU.

If interrupted power can be obtained from an
associated 584C panel or 232-type KTU, any KTUs
that can be mounted in the panels per Table A
(including the 620A-type panel) may be used.

3.05 Customer must provide adequate number of
commercial ac receptacles to meet job
requirements in accordance with the following:

o Not controlled by a switch

o Separately fused if possible

o Within access of power unit cord(s), preferably
6- to T-foot high

o AC receptacles must be 3-wire grounded
type.

3.06 For additional information required to plan
the installation of a KTS, refer to the
following sections:

® 518-010-101 —Centralized Key Telephone
Installations

e 518-010-105—KTS, Grounding and Special
Protection Requirements

e 518-215-100—1A2 KTS, Identification and
Arrangements

o 518-215-400—Service, 1A2 KTS, Line Services

Page 16

e 518-215-401—Service, 1A2 KTS, Auxiliary
Line Services

e 518-215-402—Service, 1A2 KTS, Intercom
Services

e 518-215-403—Service, 1A2 KTS, Control
Services.

INSTALLING

3.07 Use care unpacking modular panels, power
units, and KTUs to prevent damage to them.

A. Centralized Installati

3.08 A preferred installation method is illustrated

in Fig. 7T using the 630A KSP (Section
518-215-424) as the first modular panel in a centralized
terminal field. The 287A1 power supply in the
630A KSP will power two additional modular panels.
With the arrangement in Fig. 7, the installer has
the option of using the 113A1 connecting unit (CU)
and modular panel terminals as a station terminal
(BLUE) field, or may use the 113A1 CU and
modular panel terminals as a KTS equipment
(RED) field with the station terminal (BLUE) field
mounted below.4

3.09 #n Fig 8, the 620A-type, 641A, and 642A

panels are mixed in any order with 184-type
backboards mounted in a single row directly above
a WHITE and BLUE backboard field. No space
between adjacent panels should be left unless
stacking panels (see Note) or if covers and end
panels are used (paragraph 3.10).4

Note: Some locations may be limited for
space or otherwise will not allow this
arrangement and will require stacking of
panels one above the other (see Stacking
Panels, paragraph 3.11).

310 A recommended sequence for mounting
modular panels, backboards, and power units
is as follows (Fig. 8):

(1) Mount a 183A2 (GREEN) backboard in lower
left corner, 1 foot above floor. Stack second
GREEN backboard atop first (see Note).

Note: When. job requirements call for less
than two BLUE or GREEN backboards, the
lower backboard may be omitted and adequate
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Fig. 7—WTypical Large KTS Installation With 630A KSP, 113A1 CU, and 620-Type Modular Paneld

space allowed for its addition as future growth
demands.

(2) Place a 185A1 (YELLOW) backboard atop
second GREEN backboard.

(3) Mount 183B1 (BLUE) backboards, stacked
two high and butted next to GREEN
backboards.

(4) Mount a 187B1 (WHITE) backboard atop

each uppermost BLUE backboard, butting
first against the side of the YELLOW backboard,
and expanding from left to right. WHITE
backboards must be installed to the widest point
of either the RED (modular panel) or BLUE
terminal field.

(5} Line, intercom, and miscellaneous panels,

selected per job requirements, may be
intermixed freely in the RED terminal field
butting atop the WHITE backboards. First panel
is placed above the extreme left BLUE backboard
and the remaining panels suitably arranged and
added in order from left to right. If covers are
to be used on the panels, leave 1/2-inch space
between the top of the WHITE backboards and
the bottom of the panels and l-inch space
between adjacent panels. If wiring troughs are
also used, allow 1/2 inch between top of panels
and wiring trough. (A paper template is provided
with each panel lo facilitate mounting.)

Note: The16A1-160 terminal blocks or 184A1,

Bl or B2 (RED) backboards may also he
intermixed with modular panels as desired to
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12"

TO STATIONS THROUGH UNDERFLOOR DUCT SYSTEM

Fig. 8—Centralized Terminal Field, Typical Arrangement of Modular Apparatus

provide station terminations in excess of the (7) Fasten the backboard plate assembly to the
panel terminal ecapacity (Fig. 8 or 9). The wall using appropriate fasteners.
16A1-160 terminal block is the same height
as the modular panels and half the width of (8) Hang power unit on backboard and secure
a 620A-type panel. Two connecting blocks are it with the machine serew(s) provided.
provided which duplicate the designations and
quadrants of a 620A-type panel. If required, (9) Plug single-ended power interconnect cable
the terminal blocks will accept 152A covers of modular panel into appropriate connector
and 153A end caps. of power unit. If it will not reach the power
unit, use a P12D cord (Table D) to complete
{6) The T9B1, 79B2, and 90B1 power uniils are the connection. #To disconnect power cord,
to be mounted above the cluster of modular squeeze the tabs on the top and bottom of the
panels they service with top of unit(s) 7 feet 5 power cord connector and pull out.d
inches from the floor. Add 1 inch to this
dimension if wiring trough is used. (10) Wiring troughs (Fig. 11) may be used Lo

hold excess loops of power cable and improve

the appearance of the installation. Mount the

Note: Power units must be mounted in an troughs horizontally on the wall directly above
area allowing adequate ventilation. the modular panels (mounting screws to be
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obtained locally). Press the loose power cable
into the slots, looping it until slack is removed.
Put cover on troughs. One trough will fit above
two 620A-type panels or four 641As or 642As.
Snap-on covers are provided with the wiring
trough to retain the cables and to improve
appearance.

Caution: Do not apply commerical ac
power until completion of paragraph
3.29.

(11) For 19- or 20-type power unit, install and

connect as indicated in Section 167-440-201.
For 29- or 30-type power unit, install and connect
as indicated in Section 167-446-101. Mount the
92A connecting block in reach of the power cable
of the modular panel or extend with a P12D
cord.

(12) Interconnect the 92A connecting block and
the power unit as shown in Fig. 51. The
recommended wiring is as follows:

(a) For a 641A or 642A panel, use a 451M

cable, a 12-pair D inside wiring cable, or
individual 18-gauge solid wires. If a 12-pair
inside wiring cable is used, each pair should
be skinned, twisted together, and terminated
as a single conductor.

(b) For a 620A-type panel, use a 457TM cable

or individual 18-gauge solid wires. Do
not use inside wiring cable since four
conductors would be required for each connection
to provide adequate current-carrying capacity.
This number of twisted conductors cannot be
reliably terminated.

Table I provides the color codes for D inside
wiring cable and 451M or 457TM cables. After
all connections are made, insert the power
interconnect cable of the modular panel into the
connector on the 92A connecting block.

B. Stacking Panels
3.11  Where modular panels must be stacked one
above the other, the following installation

method is recommended (Fig. 9 and 10).

e Place 198A backboards between the upper
and lower rows of modular panels to provide

1SS 5, SECTION 518-215-419

a means of routing wiring to the inner
quadrants of the upper panels.

o The 620A-type and 642A panels and 184-type
backboards, if required, may be mixed in
any order provided similar size units are
mounted atop one another.

e A 2-inch space must separate the sides of
each panel. This space allows cross-connect
wiring to be run vertically between panels.

e Power unit(s) mounts in an area allowing
adequate ventilation with top of unit
approximately 8 feet above floor.

e Power interconnect cables are routed in a
direction up and over the top of the panels
to the power unit connectors.

Note: Minimize intermeshing power interconnect
cables and cross-connect wiring.

3.12 Cross-connect wiring should run straight

down from the modular panel fanning strip
to the WHITE field. All horizontal travel is made
within the WHITE field.

C. Grounding and Protection

3.13 Grounding: To prevent damage to the

telephone equipment, it is imperative the
KTS be properly grounded and protected to limit
voltage surges which may occur due to:

e Malfunction of power unit

e Crosses between telephone and power lines
e Power line surges

e Lightning surges.

The susceptibility of surge damage to
semiconductor components used in
400-series KTUs requires the grounding
and protection procedures be followed
carefully. Properly protected and
grounded installations will minimize
service failures that can result
from surge voltages or difference
between dissimilar grounds. Refer
to Section 518-010-105 for coverage
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Fig. 9—Stacked Modular Apparatus and Method of Terminal Multiplying Using 16A1-160 Terminal Blocks
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POWER INTERCONNECT
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Fig. 11—Installation Using Wiring Troughs for Power Cabling

of KTS grounding and protection
requirements.

3.14 Protection: It is recommended all incoming

CO/PBX lines he connected to protectors.
The protector ground terminal will serve as the
primary KTS ground point and must be connected
to the best available ground source, preferably
the same as that used for the ac power service.
In any case, the KTS ground source and the power
service ground source should be bonded together.

3.15 Power Unit Circuit Ground: Using

No. 12 pauge wire, connect the circuit ground
terminal (LOC GRD) of the power unit to the
protector ground terminal (paragraph 3.14), if the
incoming CO/PBX lines are protected. If they are
not protected, connect LOC GRD to the best
available ground source.

Caution: DO NOT use sprinkler system,
hot water, or gas pipes for ground.
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3.16 Power Unit Frame Ground: The

framework of power units should be grounded
where required by local regulations. The ground
may be provided as follows:

e Viathe grounding conductor in the 3-conductor
power cord (ordered separately) when a
grounded ac receptacle is available.

e Via a No. 12 gauge wire connected from
the case, framework, or chassis ground
terminal (if provided} of the power unit to
an electrically approved ground. The power
unit eireuit ground shall be associated only
with the output eircuit of the power unit.
Do not strap the circuit ground to
the frame or case of the power
unit (Fig. 12).

3.17  After connecting the No. 12 gauge wire for

cireuit ground as in paragraph 3.15 and
frame ground as in paragraph 3.16, attach an
5-3013B station ground tag to each ground wire.
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3-COND
PVR CORD
AN = —— —
FRAME GROUND
? NEVER STRAP
! ~ o TOGETHER
APPROVED :::EU iF
LOCAL 0
GROUND
$ T $ 3
|| |
20V DC 20V DC 10V AC 18V AC
TALK SIGNAL SUPPLY SUPPLY
NOTE:

THE CIRCUIT GROUND AND FRAME

GROUND ARE INSULATED FROM EACH

OTHER

Fig. 12—Grounding of Typical KTS Installation

3.18  Where local requirements permit, the following
equipment, as covered in Section 167-400-210,
may be employed:

e Power-cord plug adapter (Hubbell
BL-12433)—when a 3-conductor ac power
cord must be connected to a duplex
2-conductor ac power receptacle (Fig. 13)

e Power-cord plug retainer assembly
(KS-19266)—to prevent accidental removal
of a power-cord plug (Fig. 13).

Caution: The ac power cord should
remain disconnected from commercial
ac power until completion of paragraph
3.29.

D. KTU Installation

3.19 Prior to terminating distribution of telephone

set cabling, cross-connections, or panel options,
selected KTUs shall be unpacked, options applied
as applicable, and installed in their appropriate
modular panels.

3.20 Install KTUs by inserting the plug-end of
the printed wiring boards into the modular

panel connectors.

Exercise care when handling and
inserting plug-in KTUs to avoid
damage to the printed wiring boards
and other components.

.21

Installation of a 419A KTU (Automatic
Signaling, Ringdown Private Line), an 8-inch
unit in a 620A-type panel, requires two 913B
connectors mounted in a vertical plane and removal
of a guide assembly. Connections are made to
the upper quadrant of the terminal field, and the
lower quadrant remains vacant (Fig. 26).

3.22 The 498A KTU (Fig. 50) provides music-on-hold

for four CO/PBX lines. Three more
music-on-hold circuits may be added to the 498A
KTU for a total of seven circuits by connecting a
116A1 cireuit module to the 498A KTU.

3.23 A 498A KTU is compatible with 400D (MD),

G (MD), or H KTU. When using a 451A
or B KTU to provide music-on-hold, a 400D (MD)
or G KTU (MD) must be used as a line circuit,
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Fig. 13—Twin-Plug Retainer Mounted on a Power Cord Plug Adapter

since the 400H and the 451-iype KTUs are not
compatible with each other.

3.24 A 467A KTU can be installed in any connector

of a 620A-type or 642A panel. The 467A
monitors the -24 volt signal battery supply for a
low-voltage condition. If the voltage drops below
the adjustable level (factory adjusted at 19 volts),
a light emitting diode (LED) on the KTU will light
and remain lighted until the reset button is
depressed. No external connections are required
since the KTU checks the B voltage available
through the power interconnect eord

3.25 The following applies to the installation of
a 641A modular panel (Fig. 30 and Table G

e Connectors 1A and 1B are intended for an
8-inch dial intercom selector circuit (407B
or 424-type KTU) or a TOUCH-TONE selector
circuit (494A KTU). The 494A KTU can
be used to provide basic intercom in installations
having TOUCH-TONE telephone sets only.
Flashing lamps, audible ringback, and busy
tone cannot be provided when using a 494A
KTU.

e Connectors 2A and 2B are intended primarily
for an 8-inch TOUCH-TONE adapter (440A
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or 4788 KTU) but will also accommodate a
425-type KTU. Add option Z to 478B
KTU when installed in a 641A panel,

Note: When a 425-type KTU is used and
TOUCH-TONE service is desired, the 425-type
KTU is installed in connectors 2A and 2B.
The 440A or 4788 KTU must then be installed
in a 642A modular panel. Apply option
Y to 478B KTU when installed in a
642A panel.

e When audible tones (476A KTU), station
busy (422-type KTU), TOUCH-TONE (440A
or 4788 KTU, as previously described), or
other related optional features are desired,
they may be added to the dial intercom
system by addition of the KTUs in a 642A
modular panel and cross-connected as required,

e The lower portion of the quick-connect
terminal field contains terminals for station
codes, assigned from left to right, R-0 to
R-9, and below those terminals in a similar
manner, codes R-X0 to R-X9; X indicates
the selected TD code, see the following.

e When a 19-code selector (424-type KTU) is
used, a transfer digit (TD) must be assigned



and cross-connected from the TD terminal
in the option field to the chosen digit R(0-9)
terminal in the cross-connect terminal field
(Fig. 31 through 36). If a 494A KTU is
used, the digit 1 is treated as the transfer
digit. No strapping is required.

The TD when using a 424-type KTU
may be any digit; once selected, the
digit code cannot be used as a
single digit code.

)

e When a 494A KTU is used, use 10-volt ac
or -24 volt dc only as audible signal voltage.
Use of 105-volt ac may result in damage to
the KTU.

3.26 The following applies to installation of a
642A modular panel:

e Lamp positions in the line lamp and fuse
block assembly are assigned to a related
connector and are unequipped, except when
locally provided at time of installation for
use with a 41TA, 418A, or 428A KTU.

Note: When a KTU is removed from service
in the 642A modular panel, its related lamp,
if provided, must be removed to prevent
possible damage should another type KTU
inadvertently be placed in the connector.

e Appropriate KTU features may be
cross-connected to other quadrants, either
within the panel or to other panels, if
interrelating of features is desired.

e Alphanumeric fanning strip designations are
repeated for each quadrant to aid in locating
and identifying terminals. (See Fig. 39 for
terminal designations and connector pin
identification and refer to Table A for
appropriate KTU connection figure.)

o Installation of a 440A or 478B KTU, an
8-inch unit, requires the removal of a guide
assembly and connection through the lower
914B connector while occupying the space
of two connectors in a vertical plane. Apply
option Y to the 478B KTU.

3.27 Covers are available (Table D) for protecting
the fronts and sides of modular panels. To
mount a front cover (151A or 152A) on a panel,
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engage the hooks on the top edge with the slots
at the top of the panel. Cover the sides by
attaching end cap covers (153A) to the front covers
with the clips supplied. Where several panels are
mounted next to each other, the front covers form
a continuous surface, and only two end cap covers
are installed at the extreme sides.

E. Applying Power

Warning: 105 volts is present on
the 105-volt 30-Hz RN terminals of
the 620A-type and 641A panel terminal
fields when power is applied.

3.28 Put a C clip terminal insulator over the

105-volt 30-Hz RN terminals on the 620A-type
and 641A panels (Fig. 14 and 30). One clip will
cover the 105-volt terminal and the adjacent RN
terminal.

3.29 Select appropriate length 3-conductor ac

power cord and insert first into the power
unit, and second into the commercial ac power
receptacle. Excess length cord should be coiled,
tied, and stored neatly.

3.30 If abnormal commercial ac input voltage is
suspected:

(1) Remove the ac power cord from
the ac receptacle.

(2) Using an ac voltmeter, determine the ac
voltage potential of the commercial ac
receptacle.

(3) Move the ac voltage adjustment lead to that
voltage tap nearest the actual line voltage.

Note: The power units are furnished with
the adjustment lead connected to the 117-volt
tap. With this connection, the unit will
perform satisfactorily for line voltage between
111 and 123 volts.

(4) Reconnect power cord to receptacle.

3.31 If desired, limited testing of KTUs may be

made prior to placing station cabling or
cross-connections. Apply commercial ac power and
test as appropriate (see TESTING, paragraphs 5.05
and 5.06).
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TABLE G

DIAL INTERCOM OPTIONS

FEATURE (Note 1) OPTION
Non TOUCH-TONE
10 or 19 Codes
Selector TOUCH-TONE N
Circuit
TOUCH-TONE or
10:Codes Non TOUCH-TONE
Station Busy ZF*
Audible Ringback ZE*
Dial Tone ZD*
Long Line Circuit Q
Steady w
SL‘". 5 10 Codes H
igna Flashing
19 Codes Vit
Interrupted 10V AC Buzzer E
(Note 2) 110V 30-Hz Ringer X
Audible
Signal 10V AC Buzzer G
Single 110V 30-Hz Ringer M
Spurt
(Note 3) 18V AC Buzzer J
DC Buzzer K

Note 1: Per SD-69567-01, Issue 14.
Note 2: 425B KTU required.

Note 3: Not to be used with station busy tone feature (422A
and 476 A KTUs).

* Appear on KTU option block.

t No strapping. Requires removal of H option strap.

4. CONNECTIONS 4.02 Preceding the 620A-type and 642A modular

panel connections are typical terminal field

illustrations of those panels showing the upper

4.01 Connection figures are grouped according to left-hand quadrant (1A) of the quick-connect field

the types of services offered: CO/PBX and as an example of all its quadrants (Fig. 14 and
Private Lines, Dial Intercom, and Miscellaneous. 39).
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4,03 The 641A modular panel terminal field is
illustrated in its entirety (Fig. 30).

4.04 Typical terminal field illustrations provide
terminal and option field locations, terminal

designations, connector-pin identification, and

factory-furnished wiring and straps.

4.05 Connections are applied to the quick-connect
terminals of the modular panels through use
of the T14B tool, or equivalent.

4.06 Each quick-connect terminal is limited to

termination of a single lead. Terminations
in excess of panel terminal field capacity may be
applied in any of the following methods most
appropriate:

e Continuous strapping (looping)—single
leads common to more than one terminal.

e 183A2 adapter—provides two additional
common terminals and is applied atop two
terminals of like-designations in a horizontal
plane.

e 183B2 adapter—provides two additional,
but separate, terminals and is applied atop
two terminals in a vertical plane.

e 16A1-160 terminal block—for additional
line service terminations in excess of 620A-type
or 642A panel capacity (Fig. 9).

e 66B4-25 connecting block on a
184A1, Bl, or B2 (RED) backboard—{or
additional line service terminations in excess
of 620A-type or 642A panel capacity (Fig. 10).

e 66B3-50 or 66B4-25 connecting
block on a 185A1 (YELLOW)
backboard—for additional dial intercom
terminations in excess of 641A panel capacity
(Fig. 8).

4.07 The 620A (MD) or 620A2 modular panel

fanning strips are predesignated for typical
line services and repeated for each quadrant
(Fig. 14). Exceptions to the designations are the
following:

e 401-type KTU—spare leads SP-1, SP-2, and

SP-3 are substituted for T, R, and RC,
respectively (Fig. 21).
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e 413A KTU—spare leads SP-1, SP-2, SP-3,
and SP-4 are substituted for T, R, A, and
L, respectively (Fig. 22).

e 414A, 461A, and 416A KTUs—S and SG
leads are substituted for A and A1, respectively
(Fig. 23 and 25).

e 471-type and 479-type KTUs—A(U) and A
leads are substituted for A and RC,
respectively (Fig. 28 and 29).

4.08 The KTU options: Apply to optional features
offered by individual KTUs; they are indicated
in table form on their connection figures only.

4,09 Intercom options (Table G): Wiring of
associated KTUs providing features directly
affecting or adding to the dial intercom system.

Many KTU and intercom system options
share like-designations and provide
similar optional features, but several
similarly-lettered options differ in
features they provide in the two
applications. Consult appropriate
KTU or intercom option table for
desired feature prior to applying
any options.

CONNECTION INDEX

4.10 Table A provides an index to KTU connection
figures and associated KTU tests. Other
related figures and tables are as follows:

Fig. 14—Terminal Field Illustration and Terminal
Designations for 620A (MD) or 620A2
Modular Panel (CO/PBX and Private
Line Services)

Fig. 30—Terminal Field Illustration and Terminal
Designations for 641A Modular Panel
(Dial Intercom Services)

Fig. 39—Terminal Field Illustration and Terminal
Designations for 642A Modular Panel
(Miscellaneous Services)

Table H—Dial Intercom Arrangements (Fig. 31
through 36).
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TABLEH

DIAL INTERCOM ARRANGEMENTS

FIGURE
i l 32 33 ] 34 ( 35 I 36
DELUXE
DIAL
INTERCOM KTU BASIC WITHOUT 1 WITH
FEATURE
STATION BUSY OPTION
TT | | R |TF| R | TT| R | TT
10 407
§GISCt0r L ] L ] L] L ] L ] L ] L ]
oees 19| 424
TOUCH-TONE 19 494 5
Selector
R
Dialing i ¥ i ¥
TT | 440/478 ° . - .
Station Busy
Selector 422 * |
Audible Tones 476 . . . ®
Flashing Lamps* 425 o | o | o | o o |@

* Interrupter required with flashing lamps.

F No KTU required.
® Indicated KTU required.

5. MAINTENANCE

5.01 Maintenance of 600-series modular panels
can be done in the areas of:

o Checks of terminal field cross-connections

e Replacement of defective fuses, lamps, and
KTUs.

#Continuity Diagrams
o Continuity testing power interconnect terminals

and cable connectors, etc. Consult Table
F and Fig. 1 through 4.

o Continuity testing (913-/914-type connectors
to 66-type terminal connections). Consult
Fig. 15, 16, and 17.4

5.02 As a KTS, maintenance is limited to normal
station repairs, wiring checks, and replacement
of defective components.

5.03 When trouble is encountered, first perform

a thorough check of all cross-connec-
tions and, second, assure all station
connections and related apparatus are
properly applied; then the following checks are
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3
9w ° & {10
12 3
19 = o &
1 qov gy I-1 1/3 AP I
o AV,
10
D RN 1
‘ 1=105%' RN 1_'1 ¥
1€ 105V RN I
- T(STA)
e g
\-E R(STA) <18
1A
1A T(c0) <
BA-E
Pl > {15
1 y |
20<B_ 6RO -
5A-E
o £ 16
28 +
° » {17
BSIG 10 B3/4 AP g ]
- o\
8 3
12e o ¥ < 18
2¢
°C 53 t <18
# FACTORY STRAP
* §20A2 PANEL ONLY
t QUADRANT 1A OF 620A2 PANEL ONLY
Fig. 15—#620A (MD) or 620A2 Modular Panel Maint e Diagramd
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TERMINAL POMER TERMINAL

FIELD CONNECTOR BOARD J1A
19F (POWER) ~
186 <9

e 2 ACG o %
i 24¢ —1 10 SHEET 3 — <2
128H <3

1880 | s
1880 1 4

198 g

Y

185 <
—<10

rosmEr2 T on P o sheEr o i — 1
" TO SHEET 83— —(12

19A i i K1
& {14
S <15
° <16
— <

RS1 (18

sap T0 SHEET 2 <13
13-0 <20
8 —<21
13C P
18D X2
1% {24
1% A
18E o
= Py
134 X
191 —X%
B <30
18H s
180 K98
T e
& (34
- ¢35
i .
o <37
5C (%
e 139
N Y5 Y

T0 SHEET 4 |~
LT2
TO SHEET 3 [T
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Fig. 16—P641A Panel Maintenance Diagram (Sheet 1 of 4)4
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TERMINAL POMER TERMINAL
FIELD CONNECTOR BOARD J18
(PONER) FC1 N
T0 SHEET 4 | Fog <0
L A
s —
i 18¢ o <3
we B L) <4
4€ ° oA <5
—8
2 18
. 17¢ H oMo <7
—8
14A-J B e
e T0 SHEET 4 —] —— —<10
Nom SLISY | ER—Y
Y —X1e
& <13
] =t <14
ft —15
o <16
1 ~
8¢ > B 510 Bff 1 <3
i T0 sheer 320
12¢ s e <18
50 B
il it 10 e
FC2 ¢ KTu
TO SHEET 4 o pon ;:‘:
38 [ b
o T <22
2 2 ——=
& {24
° (25
RH T7F B 7 0 | o
FROM SHT 1 PUA {26
AL2
M2 ey
:@ TR
70 = = <28
8 <30
° - {31
A
w £ pe—
& {34
. RS1 —®
e TO SHEET 1 {36
<37
RS1 6B <
T0 SHEET 4 o5 <38
O rd
76 %)

Fig. 16—#641A Panel Maintenance Diagram (Sheet 2 of 4)4
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TERMINAL

FIELD

Page 34

81

POMWER
CONNECTOR

TERMINAL
BOARD
(POMER) J2A

6H

<0

{1

—<2

—<3

5 —4

22 ¢ ° (5
i 10 ACG b

SHEET 1 — <6

—7

<8

<8

—<10
—{ 1
—12
—<13

< 14
B GRD 15
B SIG —%8
—_—
—< 18
—< 19

T0
SHEET 1

10
SHEET 2

£ 20

<21

{22

<23

{ 24

{25

4
£ 26

{27

< 28

£ 29

£ 30

<31

<32

> 0 30 Po o o Bo o Po 2o Mo o Yo Tlo Ko 2

<33

< 38

10 LT1 b %
L2 <

SHEET 1[ <3

<37

(38

L (39

T0 Y4/LR
SHEET 4

Fig. 16—#641A Panel Maintenance Diagram (Sheet 3 of 4)4
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TERMINAL POMER TERMINAL 428
FIELD CONNECTOR BOARD Fe1 .
(POMER) 0 —_ e
SHEET 2 | FC3

W 7 51
21 ¢&——o —<2
—<3
—<4
—<5

oy
11 —6
]

1 —(7
—<8
12 r4 —<9

10 19(—-0—’\_,1 —< 10

o ¢ —< 11

M | ——s
SHEET 2 17

T0 Y3
] e €

L I
Y4/LR

TO SHEET 3

4 — <3
c6 i < 37

FROM SHEET 2 <38
Y
FRON sveeT 2R J

Fig. 16—W#641A Panel Maintenance Diagram (Sheet 4 of 4)4
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TERMINAL POMER TERMINAL MULTIPLE TO  J1A-J2A
FIELD CONNECTOR  BOARD THREE JACKS  J18-J28B
P1 (POMER)
A4 éi
B4 >
JK CONN BLK o 28-1 1/3 AMP <1
QUADRANT gL T ; » <2
1A 1A )
18 18 ea—t 03 = <3
- 5 €2 jovac Zi
A bad “
g 1A-1 1/3 ANP
= = 4 < 1OVAC L
2A-T1/3 AMP ¢
NOTE 1
5 A
ne o » <5
A3 ACe
o 4 {6
PR, s
LF 2 1B-11/3A ¥
AGC 17 P— o <
c7 3
o— 8
ce 10
o <9 KTU
3
0 <102 ¥ 1
DI RN
o < 11
D8
. rd 12
09
[N {13
c8
o {14
i <15
1
' <8080 ! ¥ l
B6
o < 18
Bsig 10 BI4AR g )
8 <17
g A 3/4 WP _Jl'
28 12 < o v {18
o <18
| < JOSVRN 1 ¥ COMMON
fu -1 1/3 AMP AND SIGNAL
19 < JOVRN 12 ,\" ) X COMN
NOTE:

1. FUSE 1A (10V STEADY) WIRED TO CONNECTORS J1A AND JiB.
FUSE 2A (10V STEADY) WIRED TO CONNECTORS J2A AND J2B.
2. LAMPS NOT PROVIDED. FIELD INSTALL AS REQUIRED.

Fig. 17—W#642A Panel Maintenance Diagram (Sheet 1 of 2)4



1SS 5, SECTION 518-215-419

TERMINAL J1A-J2A
FIELD J1B-J2B
< <20 )
a < 21
& <22
u <23
- < 24
= <25
14 <%
EB
o < 27
o <28
89 T0
e < 29 |KTU
4 < 30
s < 31
- < 32
= <33
05 < 34
£ (35
- < 3%
o ¢ 37
2 < 38
Cc5
IS < 39
Fig. 17—#642A Panel Maintenance Diagram (Sheet 2 of 2)4
suggested before replacement of a KTU, modular e Properly strapped for required option(s).
panel, or power unit is considered: (See appropriate KTU connection figures.)
e Replace suspected KTU with one known to
Caution: Several of the following be in good working order to determine
checks require testing live potentials whether trouble is in the KTU or external
at the modular panel connectors and to it [be sure to strap in the correct option(s)
power interconnect terminal field. on the replacement KTU, as applicable].
Closeness of these terminals to each
other requires extra care be taken e Should the replacement KTU not clear the
to avoid shorting or otherwise damaging trouble, the trouble is external to it and
them. the original KTU should be placed back in
service.
KTUs MODULAR PANELS (Check as Applicable)
e Securely placed in proper connectors. e Option straps(s) properly applied.
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o Fuses in place and in good working condition
(Fig. 5).

e Lamps in place and in good condition.

e Plug end of modular panel power interconneet
cable securely positioned in power unit
connector.

o KTUs securely mounted in 913-/914-type
connectors with retainer and/or guide
assemblies in place.

o Dedicated leads (Table F) may be tested
for appropriate potential or function.

Caution: Power interconnect cable
must be disconnected and modular
panel void of KTUs prior to attempting
the following test.

o Dedicated leads (Table F) may be continuity
tested between the KTU connectors within
a given panel.

o Using the appropriate modular panel terminal
field illustration (Fig. 14, 30, or 39), continuity
tests of the nondedicated wiring may be
made between the KTU connectors and the
terminal field.

o Continuity testing of power unit interconnect
cable leads may be performed.

POWER UNIT (Fig. 6)
e All fuses in place and in good condition.

e The ac power cord securely in place in both
the commercial ac receptacle and the power
unit input connector.

e Commercial ac input present at receptacle
and not controlled by a switch.

e Interrupter securely in place and operative.
Place ground on start lead (MS) pin at
power interconnect cable terminal field of
modular panel (Fig. 1) and, using 1013A
test set or equivalent, test for interrupted
potentials on the LW, LF, 10-volt ac RN,
and 105-volt RN terminals in the modular
panel power interconnect field. The LW

Page 38

does not appear on the 641A panel. Remove
MS ground when check is completed.

e Using 1013A test set, or equivalent, verify
that battery, ground, and signal potentials
are present at output taps on the face of
the power unit panel.

o Circuit and frame grounds properly applied
(paragraphs 3.15 and 3.16).

® The ac voltage adjustment lead on appropriate
tap.

5.04 If the previous checks fail to reveal the

source of trouble, it can be reasonably
assumed the trouble is external to the power units,
modular panels, and KTUs, and cross-connections,
station wiring, and components should be checked.

TESTING

5.05 Prior to termination of cross-connections,
station and distributing cabling, continuity
testing may be performed between terminal field
terminals and like-designated connector pins. See
appropriate terminal field illustration.

Caution: Power unit connector cable
must be disconnected and modular
panel void of KTUs before attempting
continuity tests.

5.06 The line lamp or circuit busy lamp (641A

panel), provided in the lamp and fuse block
assembly, offers a visual indication of a circuit
under operational test.

TESTS

5.07 It is impractical to attempt operational tests

of several KTUs prior to termination of
appropriate cross-connections. The following KTUs
may be tested at the modular panel regardless of
cross-connections, station or distributing cables
applied. The tests appear adjacent to the related
KTU connection figures. (All circuits must be idle
prior to starting tests.) The tests are:

A. 400-Type KTU—CO/PBX Line Circuit

B. 401-Type KTU—Manual Intercom
Circuit



F.

G.

414A KTU and 461A KTU—Manual
Signaling, Ringdown Private Line

415-Type KTU—Automatie, DC
Signaling, Ringdown Private Line

416A KTU—Station Line Circuit

419A KTU—Automatic Signaling,
Ringdown Private Line

469A KTU—Lamp Extender

471-Type KTU—Battery Reversal
Toll Restriction

407- or 424-Type KTU—Basic Dial
Intercom Selector Circuit

494A KTU—TOUCH-TONE Selector
Circuit

420A KTU—Long Line Circuit

ISS 5, SECTION 518-215-419

L. 417A KTU—Add-On Conference Circuit

M. 418A KTU—Short Range, DC Signaling
Private Line

N. 451B or 498A KTU—Music-On-Hold
Circuit

0. #452A KTU—Power Failure Ringing
Circuitd

5.08 Lettered Steps: A letter a, b, ¢, ete,

added to a step number in Part 5 of this
section indicates an action which may or may not
be required depending on local conditions. The
condition under which a lettered step or a series
of lettered steps should be made is given in the
ACTION column, and all steps governed by the
same condition are designated by the same letter
within a test. Where a condition does not apply,
all steps designated by that letter should be omitted.
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Fig. 18—#400D KTU (MD) Connections (CO/PBX Line) in 620A

Page 40

TEL SET P/0 620A ORG20A2 PANEL —_—
1ov o] 105v
€0 OR PBX T o Onu RN, RN
SWITCH PICKUP LINE B 5iG L
n
HoOK Ky o 0 dt&--+ 4 |
= [ 5 4 10V RG ACG P
ra3 O--0--0--0--0 p !
NET. & - P
3¢ ¢ O--0--0--0--0 .
A P A |
l A U e -0--0--0--0-0 o
b o) W I
KEY Al Al |
—O--0--0--0--0 Pl
[
LG p L6
O--0--0--0--0---|-J |
LAMP @:Il L L 1
O--0-0--0--0 I
1
B OR BI p RS
AUDIBLE o000 —]-—-4
SIGNAL R OR RI RC
Oo-~0--0--0-0
P
_— _ R OR RI
MATR 1X I@
8 OR BI
® NOTES :
1, THE 4000 KTU IS FACTORY WIRED FOR 10-SECOND
TIMEOUT, PLUS MINKING-HOLD LAMP, AND W
OPTION STRAPPING (SEE NOTE 1) ey sl
OPTION STRAPPING 2. I0 OPTION IS REPLACED BY ZJ OPTION, HOWEVER,
oM 1T 15 NOT NECESSARY TO UPDATE CIRCUITS
FEATURES KTU PREVIOUSLY M0DIF1ED WITH OPTION 2D,
opTion| MODULAR | 4000 3. ON 620 A2 PANELS, 10 VAC OR B SIG CAN BE
PANEL KTu COMNECTED ON TERMINAL FIELD TO OPERATE
CONM BLK AUDIBLE SIGNALS. 10 VAC APPEARS IN ALL B
€ | withour DpioDE 10V AC 10 RN TO RN QUADRANTS AND B S1G APPEARS IN 1A ONLY,
AUDIBLE MATRIX CONTROL v | ¥ lsvaom
SIGNALS = o ENToRn| 570 8| % TO PROVIDE TIME-OUT CYCLES OF RING-UP
| PR jo¥ & 5 CIRCUITS FROM 3.4 TO 7.5 SECONDS. INSTALL
k: 05V AC RN TO RN| KS-13490L1, I-WATT OR EQUIVALENT RESISTOR
VISUAL HOLD | LAMP WINK ¥ 7710 10 BETWEEN TEAMINALS | AND 3 WITH A STRAP
CIRCUIT FROM | TO 2. TIME-OUT CYCLE AND RESISTOR
LAKP STEADY X 1 10°9; VALUES ARE AS FOLLOWS:
RING SHORT TIME DELAY (10 SECONDS) Zx 1702, 34 SECONDS - 0.20 MEGOHM RESISTOR
TIMEQUT 5.0 SECONDS - 0.39 MEGOHM RESISTOR
LOWG TINE DELAY: (30 BECOMDS] Ly t 6.7 SECONDS - 0.75 MEGOHM RESISTOR
500 MILLISECONDS WHEN ASSOQCIATED 2 TO 3 USING 601A 7.5 SECONDS - 1.2 MEGOHM RESISTOR
WITH NO.1 ESS HAVING RESWITCH ZC | (5 UF) CAPACITOR WHEN THE DURATION OF MACHINE RINGING IS
CAPABILITY OR EQUIVALENT § | SECOND OR LESS, TIME-OUT SHALL NOT BE
RELEASE OF - REDUCED BELOW 5 SECONDS.
HOLDING BR1DGE 100 MILLISECONDS WHEN ASSOCIATED 2 TO 3 USING 575C
Hoom Co On pax | MITH BOOA PBX AND/OR NO.S X-BAR [ o | (I UF) CAPACITOR t FOR 30 SECOND TIME-OUT CYCLE REMOVE ALL
CENTREX NOT HAVING AUTOMATIC OR EQUIVALENT STRAPS FROM TERMINALS |, 2, AND 3.
LINE CURRENT | oEMANENT SIGNAL RELEASE (NOTE 2}
OPENS GREATER B + FACTORY - FURNISHD STRAPS
THAN 50 MILLISECONDS WHEN ASSOCIATED 2 TO 3 USING 5758
WITH NO.5 X-BAR CENTREX HAVING 5 (0.5 UF) CAPACITOR] § INSTALL POLARIZED CAPACITOR AS FOLLOWS:
;:Im:'c PERMANENT S1GNAL OR EQUIVALENT 2|t

(MD) or 620A2 Modular Paneld



ISS 5, SECTION 518-215-419

L) P/0 620A DR B20A2 PAMEL (MOTE 2)
T
SWITCH PICKUP CO R PBX
HOOK KEY LI R
E- [ ] T T
)
WET. % 5 ; >
Ea Ca)
se 1 LV A — P |
ray T HoLD A
l — KEY e A Al
L8 — P |.d
mﬁ g ;
B OR B1 e P
AUDTBLE
SIGMAL R OR R1 ﬂ
P
P — TOP VIEM OF OPTION BLDCK WITH HANDLE TOMARD
> > USER. OPTION SYMBOLS SHOMM CONMECTED TO
DI00E TERMINALS INDICATE FACTORY-PROVIDED DPTIONS.
mrx T sons v®
% E2 E3|D2{C4 C3 C2|B3 B2l A2 A2
®e D@D
LED \®) ® ®
© Ci 4
| E1 | 01 I I I 1| a1 I ]
AN OPTION PLUG IS NOT PROVIDED FOR THIS POSITION.
USE THE OPTION PLUG MORMALLY USED TO PROVIDE OPTION R.
0PTION CONMECT
FEATE. TERMINALS
TOW: 1T DELAY
| "] R | (APPROXTMATELY 20 secowDs) B
TIMEOUT " SHORT TIME DELAY B2-83
s (APPROXIMATELY 5.75 SECOMDS) $
| v |VIsuAL | L wim A1-A2
x | HOLD CXTT™ e STEADY A2-A3
m INTERRUPTED RING c2-C3
|_T | auoreLe | STEADY RING C3-C4
s | STONAL | COMMON WITH DI0DE ci-c3
el MATRIX CONTROL
COMPON WITH RELAY
v CONTROL i
RELEASE OF HOLDING | MINIMLM
Rl poc " | erroce Fram coor | oF s ms | F2E
L] RELease | PBX BY LINE CURRENT
K 0PENS 600 MS E1-E2

:ﬁms FACTORY PROVIDED OPTIONS
NOTES:
1. DO WOT COMMECT RINGING VOLTAGE THROUGH TERMINAL
10 WHEM N OPTION IS PROVIDED
2. OM B20A2 PAMELS. 10V AC OR B SIG CAN BE CONMECTED
OM TERMIMAL FIELD TO OPERATE AUDIBLE SIGMALS.

10V AC APPEARS IN ALL 8 QUADRANTS AND B SIG APPEARS
IN 1A OMLY.

Fig. 19—#400G KTU (MD) Connections (CO/PBX Line) in 620A (MD) or 620A2 Modular Paneld
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TEL SET P/0 620A OR 620A2 PANEL (NOTE)
CO OR PBX
SWITCH PICKUP
HODK KEY LINE
— g |
NET.
Fa3 Fas
A L N l
rAY L A
LI woro ey A1
L6
e & L
B OR B1
AUDIBLE
SIGNAL R OR R1
e _— : = ] TOP VIEW OF OPTION
& o £ BLOCK-HANDLE ASSEMBLY.
STATUS 2 *® (D 12 OPTION SYMBOLS SHOMN
w 4O '—| O CONNECTED ARE IN
Ci e B1 e Al 02 D1 FACTORY INSTALLED
O A 1 . POSITIONS.
| TEST PINS |
OPTIONS e
0PT FEATURES ON 620A2 PANELS, 10V AC OR B SIG CAN BE CONNECTED
70 TERMINAL FIELD TO OPERATE AUDIBLE SIGNALS.
T*] CO OR PBX LINE CIRGUIT 10V AC APPEARS IN ALL 8 QUADRANTS AND B SIG
W INTERRUPTED RING APPEARS IN 1A ONLY.
AUDIBLE| coMMON AUDIBLE WITH
v | SIGNAL | GROUND FOR RELAY
CONTROL
LONG HOLD ABANDON
TIMEOUT (FOR ESS #1,
Ly :?ligun ESS #2, B12 PBX, 770
SARCUST| PBX, DIMENSION PEX)
" SHORT HOLD ABANDON
(FOR ALL OTHERS)
7 [P— T 14 SECONDS
t WITHOUT | 6 SECONDS

*FACTORY INSTALLED
tOPTION PLUG IS NOT PROVIDED. USE KS-21290L7,
OPTION PLUG COMCODE 841 732 613

Fig. 20—#400H KTU Connections (CO/PBX Lline) in 620A (MD) or 620A2 Modular Paneld
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A. 400-Type KTU—CO/PBX Lline Circuit (Fig. 18,
19, and 20)

STEP
1

2a

3a

4a

Th

8b

10b

ACTION
Short A and Al terminals.
If CO/PBX T and R battery is present—
Maintaining A and Al short, short T and R
(STA) terminals.
Remove A and Al short.
Reapply A and A1l short.
Remove T and R short.
Remove A and Al short.
If interrupter is operating (another line in
system in use and working from same power
unit as line under test)—
Place E1 ringer, or equivalent, across T and

R (STA).

Place straps RG to T (CO) and 105V RN to
R (CO).

Remove straps 105V RN to R (CO) and RG
to T (CO)

Remove ringer from T and R (STA).

ISS 5, SECTION 518-215-419

VERIFICATION

Panel lamp lights steadily (BUSY).

Panel lamp winks.

Panel lamp lights steadily.

Panel lamp extinguished.

Panel lamp flashes (CALL).
Ringer sounds.

Panel lamp continues to flash.

Ringer continues (Time-out circuit operating
until . . .)

Panel lamp extinguishes.

Ringer silences.

(Time-out complete.)

(END TEST)
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TEL SET P/O 620A OR 620A2 PANEL INSET
BSI6 PART OF 40I-TYPE KTU
sPI
14 ('—’j
{SEE NOTE)
9 | |
SWITCH  PICKUP A
HOOK KEY sP2
T
e
NET -
! L
S SN
Ca) Fa
— g A P
CaY Fa
[ &=
s P
we G .
.
5P3 — <1 | | e—
BLOCK EXPANDED FOR CLARITY
NOTE:

SPI, 5P2, AND SP3 LEADS CAN BE USED FOR CONTROL
PURPOSES AS REQUIRED (SEE INSET), OM 620A2 PANELS,
JOV AC OR B SIG CAN 8E CONNECTED ON TERMINAL
FIELD TO OPERATE AUDIBLE SIGNAL. 10V AC TERMINAL
APPEARS IN ALL EIGHT QUACRANTS - B SIG APPEARS

IN 1A OMY,

Fig. 21—401-Type KTU (Manval Intercom Circuit) in 620A (MD) or 620A2 Modular Panel
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B. 401-Type KTU—Manual Intercom Circuit (Fig. 21)

ISS 5, SECTION 518-215-419

VERIFICATION

Sidetone heard.

Sidetone lost.

Panel lamp lights steadily.
Panel lamp extinguished.

(END TEST)

INSET
PART OF 413A KTU

R
DY | b
.<
R
(_’_3.

STEP ACTION
1 Place 1013A, or equivalent, test set (MONITOR)
across T and R (STA) terminals.
2 Put test key in TALK position.
3 Put test key in MONITOR position.
4 Apply A and Al short.
5 Remove A and Al short.
6 Remove test set from terminals.
OPTION
OPTION STRAPPING ON
FEATURE MODULAR 4134 KTU
PANEL KTu OPTION co/Pex
I
N 10V RN kN
T|1ov | TO (SPI
E RN 8
AUDIBLE R 10 7 5P2
SIGNAL R o SPARE
u CONTACTS 5Pp3
P 105V RN FOR
T | 105V TO * CONTROL
3 RN PURPOSES
1] AS REQUIRED
{SEE INSET)
% FACTORY-FURNISHED STRAP P4
~
B OR B
AUDIBLE

SIGNAL R OR RI

== — FACTORY-FURNISHED WIRING

Fig. 22—#413A KTU Connections (Auxiliary Ringup) in 620A (MD) or 620A2 Modular Paneld
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P/O 620A OR 620A2 PANEL

====FACTORY-FURNISHED WIRING

TEL SET
SIMILAR TYPE
PRIVATE LINE ¥
SWITCH PICKUP CXT AT
HOOK KEY
VR, L DISTANT END
- T
¥
u" L S "
a3 £3
L s
Ea
[ SIGNAL KEY 56
L6
LAMP
L
B OR 81
AUDIBLE
SIGNAL R OR RI
P R OR RI
DI0DE
m.nux/*‘/ ® I@
cA =
OPTIONS
OPTION STRAPPING ON -
FEATURES MODULAR 44A 08 | oprion
PANEL 461A KTU
UNDER G
aupiaLE | SONTROL OF
SiGNALs | TMME-ouT 105V | 105V RN TORN| 7 TO 8
CiRCUIT
(B RELAY) st
10 SECONDS 1T 2 X
16 SECONDS 2703 z
TIME-OUT REMOVE |wiTH
23 SECONDS X 0R Z |ouT
STRAPS [Xx OR 2
AUDIBLE RINGBACK TONE 9370 10| ™

#* CIRCUIT AT DISTANT END MAY BE A 4144 KTU,
419A KTU, 461A KTU, OR ANY OTHER
TYPE PRIVATE LINE UNIT WHOSE
RINGUP CIRCUIT REQUIRES RINGING
VOLTAGE AND WHOSE SIGNALING
CIRCUIT SENDS OUT SIGNALING VOLTAGE

t FACTORY -FURNISHED STRAP

Fig. 23—#414A KTU and 461A KTU Connections (Manval Signaling, Ringdown Private Line) in 620A (MD)
or 620A2 Modular Paneld
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C. 414A KTU and 461A KTU—Manual Signaling,

STEP

1

Ringdown Private Line (Fig. 23)

ACTION

Place E1 ringer or equivalent across T and
R (DISTANT END).

Place 10134, or equivalent, test set (MONITOR)
across T and R (STA) terminals.

Put test key in TALK position.

Apply S and SG (A and Al) short.
Remove S and SG short.

Put test key in MONITOR position.

Remove test set from terminals.

Remove ringer.
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VERIFICATION

Sidetone heard;
Panel lamp lights steadily.

Ringer sounds (interrupted).
Ringer silenced.

Sidetone lost;
Panel lamp extinguished.

(END TEST)
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P/0 6204 OR 620A2 PANEL

3
JSLSET PART OF SIMILAR
TYPE PRIVATE LINE
SwiITCH PICKUP AT DISTANT END
HOOK XEY (415,416, 0R 413 KTU)
udidl et " P
1
NET,
3¢ set—HE
P
i 1 L ‘
.
( 12\' Al
]
G
LAMP L
L
B OR BI P
AUDIBLE
S1GNAL R OR RI
——— FACTORY-FURNISHED WIRING
R t  FACTORY-FURNISHED STRAPS
= OR RI
DIODE ® ®
MATRIX RC
OR CA

OPTIONS %
OPTION STRAPPING ON
KTU
FEATURES MODULAR PANEL
OPTION
comn BLock | 'S4 KTY
[=]
W WITHOUT DIODE Wt
it E|maTrix contrOL iy
SIGNALS E losv RNTORN | 4 TO 6
WITH DIODE +
Z [waTRIX CONTROL s
AUDIBLE RINGBACK TONE 1 TO 2 Mt
VISUAL HOLD SIGNAL TTO08 ¥t

#% FOR IDLE LINE TERMINATION CONNECT A KS-13490LI 910-0HM
RESISTOR IN SERIES WITH A S42F, 2UF CAPACITOR ACROSS TERMINALS
9 AND 10. ORDER COMPONENTS LOCALLY AND INSTALL.

Fig. ?4—.4]5-'[”0 KTU C tions (Aut tic, DC Signaling, Ringdown Private Lline) in 620A (MD) or
620A2 Modular Paneld
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STEP

1

415-Type KTU—Automatic, DC Signaling, Ringd
Private Line (Fig. 24)

ACTION

Place 1013A, or equivalent, test set (MONITOR)
across T and R (STA) terminals.

Put test key in TALK position.
Put test key in MONITOR position.
Remove test set from terminals.

Place test set across T and R (DISTANT
END) terminals.

Put test key in TALK position.

Apply A and Al short.

Remove A and A1l short.

Remove test set from terminals.
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VERIFICATION

Sidetone heard.

Sidetone lost.

Sidetone heard;
Panel lamp lights steadily.

Sidetone lost;
Panel lamp extinguished.

(END TEST)
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TEL SET P/0 620A OR 620A2 PANEL
1ov 108 ¥
T nn(l)_":l' 30HZ
TEL SET AT O o, Jh LS
SWITEH PICKUP OISTANT EMD - 85I6 — 1
HOOK KEY —0 0 0 gTo--—4+ !
— T b |5 WOV % RG ACG ;o
> —O0--0--0--0-0 ;!
NET. = A Lo
fa3 ra Oo-O--0--0-0 1 :
5 P s|a I
[ o~ O--0--0--0-0 0!
SIGNAL KEY 6 s6 | Al 1
O--O--0--0--0 1o
P lLe |
= o--0--0--0--0---f4
Lawe @Jl e 5 |
O--O--0--0--0 !
oR Bl L
AUDIBLE 2 o000 -4---
SIGNAL B ORRT - . B
P
—-- FACTORY-FURNISHED WIRING
R OR RI % SPARE CONTACT FOR CONTROL
DI10DE » ©_“ PURPOSES AS DESIRED.
’“""”‘/‘[ =5 I® t FACTORY-FURNISHED STRAPS.
OPT1ONS
OPTION STRAPPING ON
FEATURES MODULAR <L
OPTION
iy 4164 KTU
% |wiTHOUT DICDE 1oy 10V RN TO RN it
AUDIBLE ;, MATRIX: SONTROL tosy fwosvRwToRn |
SIGNALS | ¥ Iir oiooE 10V | 10V AN TO RN -
§ |MATRIX cCONTROL 105V |[105V RN TO RN
AUDIBLE RINGBACK TONE 9 TO WO Mt

Fig. 25—W#416A KTU Connections (Station Line Circuit) in 620A (MD) or 620A2 Modular Paneld
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STEP

416A KTU—Station Line Circuit (Fig. 25)

ACTION
Place ringer across RG and RC terminals.

Place 1013A, or equivalent, test set (MONITOR)
across T and R (DISTANT END) terminals.

Put test key in TALK position.

Apply T and R (STA) short.

Remove T and R (STA) short.

Put test key in MONITOR position.

Remove test set from T and R (DISTANT
END).

Remove ringer from RG and RC terminals.
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VERIFICATION

Sidetone heard;
Panel lamp (STA) flashes;
Ringer sounds (interrupted).

Momentary audible click in test set;
Sidetone continues;

Panel lamp (STA) lights steadily;
Ringer silenced.

Momentary audible click in test set;
Sidetone continues;

Panel lamp (STA) flashes;

Ringer sounds (interrupted).

Sidetone lost;
Panel lamp (STA) extinguished;
Ringer silenced.

(END TEST)
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P/0 6204 OR 62042 PANEL (SEE NOTE)

TEL SET v
SIMILAR TYPE
PRIVATE LINE
SWITCH PICKUP # CKT AT
HOOK XEY DISTANT END -
1 . ] T
3¢
¥
MNET. R
ze
%
Y
: SE A
L Iwoto L
l KEY Al
LG e
LAMP
L
P
B OR B
AUDIBLE
SIGNAL R OR RI
== = FACTORY-FURNISHED WIRING
R OR Al % PRIVATE LINE CIRCUIT AT DISTANT END MAY
DIODE BE A 4194 KTU, 414A KTU, 461A KTU, OR ANY
@ @ OTHER TYPE PRIVATE LINE UNIT WHOSE RING=-
MATRIX cA UP CIRCUIT REQUIRES RINGING VOLTAGE AND
WHOSE SIGNALING CIRCUIT SENDS OUT
RINGING VOLTAGE

t FACTORY-FURNISHED STRAPS

OPTION STRAPPING ON
FEATURES il
MODULAR PANEL | 4194 KTu | OPTION
WITHOUT DIODE
UNDER CONTROLE| MaTRIX CONTROL 108V wr
AUDIBLE | OF TIME-OUT AC 105V RN TO RN & TO B
SIGNALS | CIRCUIT (B WITH DIODE 5t
RELAY] MATRIX CONTROL
& SECONDS 9 T0 10 X
— IT SECONDS 7 70 10 z
ouT REMOVE X | WITH-
25 SECONDS oRrR Z ouT X
STRAPS oR I
AUDIBLE RINGBACK TONE 1 TO 2 mt

INSTALLATION OF A 4194 KTU IN A 620A OR 62042 PANEL REQUIRES TWO 9138 CONNECTORS
IN A VERTICAL PLANE AND REMOVAL OF A GUIDE ASSEMBLY .CONNECTIONS ARE

MADE TO THE UPPER QUADRANT OF THE TERMINAL FIELD AND THE LOWER

QUADRANT REMAINS VACANT.

Fig. 26—P#419A KTU Connections (Automatic Signaling, Ringdown Private Lline) in 620A (MD) or 620A2
Modular Paneld
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STEP

1

10

11

13

14

419A

KTU—Aut Signaling,

Ringdown

Private Line (Fig. 26)

ACTION

Place ringer across T and R (DISTANT END)
terminals.

Place 1013A, or equivalent, test set (MONITOR)
across T and R (STA) terminals.

Put test key in TALK position.

Apply A and Al short.

Remove A and Al short.

Put test key in MONITOR position.
Remove test set from T and R (STA).

Move ringer from T and R (DISTANT END)
terminals to RC and RG (STA) terminals.

Factory-furnished straps RN to 105V RN and
RG to ACG in place, add strap RG to T
(DISTANT END) and strap RN to R (DISTANT
END).

Apply A and Al short.

Remove A and Al short.

Remove RN to R (DISTANT END) strap.

Remove RG to T (DISTANT END) strap.

Remove ringer from T and R (STA) terminals.
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VERIFICATION

Sidetone heard.

Ringer (DISTANT END) sounds;
Panel lamp (STA) lights steadily.

Ringer (DISTANT END) silenced:
Panel lamp extinguished.

Sidetone lost.

Ringer (STA) sounds;
Panel lamp flashes.

Ringer (STA) silenced;
Panel lamp lights steadily.

Ringer (STA) sounds;
Panel lamp flashes.

Ringer (STA) silenced;
Panel lamp extinguished.

(END TEST)



SECTION 518-215-419

P/0O 620A OR 620AZ PANEL

TEL SET

LG

we G L

LG
(NoTE 1) [ L 110 VAC)

NOTES:
I. FROM L AND LG TERMINALS OF QUADRANT OF ASSOCIATED
400 LINE CIRCUIT OR ANOTHER 4694 KTU.
2. 460A KTU CAN DRIVE MAXIMUM OF 20 LAMPS (OR 19 LAMPS

AND ANOTHER 469a).

=== FACTORY-FURNISHED WIRING
#* FACTORY-FURNISHED STRAP

Fig. 27—W#469A KTU Connections (Lamp Extender) in 620A (MD) or 620A2 Modular Paneld
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STEP ACTION VERIFICATION
G. 469A KTU—Lamp Extender (Fig. 27)
STEP ACTION VERIFICATION

1 Place strap from 10V RN terminal on panel Panel lamp flashes.
to RC (L lead) terminal.

2 Remove strap. Panel lamp extinguished.

(END TEST)
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SECTION 518-215-419

NOTES: P/0 B20A DR 620A2 PAMEL
1. QUADRANT OF TERMINAL FIELD CORRESPONDING TO L L
CONMECTOR CONTAINING 471A KTU,
2. QUADRANT OF TERMINAL FIELD CORRESPONDING TO 3
CONMECTOR CONTAINING 400-TYPE KTU. e e o o o
LI R e & o o
T -
R
AW [a
A
-0 —0-0—0
14
L o ot o 3
L
o—0—0-—0-—0
UMNRESTRICTED e
TELEPHONE o e )
SET
P/0 620A OR 620A2 PANEL
NOTE 2)
- o ° o o
R
e & o o
i . ¥
RT N\
AN
RESTRICTED AN
TELEPHONE
SET | N :
LN\

Fig. 28—W#471-Type KTU Connections (Battery Reversal Toll Restriction) in 620A (MD) or 620A2 Modular
Paneld

Page 56



STEP

1

10

471-Type KTU—Battery Reversal Toll Restriction
(Fig. 28)

ACTION

Test requires CO line be connected to T and
R (CO) terminals.

Strap Al and RC terminals.

Connect 1013A test set or equivalent to T
and R (STA) terminals with switch in MONITOR.

Operate switch to TALK.

Dial toll code.

Operate switch to MONITOR.

Move strap to Al and A terminals.
Operate switch to TALK.

Dial toll code.

Operate switch to MONITOR.
Remove 1013A test set and Al and A strap.
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VERIFICATION

Dial tone heard.

CO line opened for approximately 1 second.

Dial tone heard.

CO disconnects.

Dial tone heard.
Call not restricted.

(END TEST)
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SECTION 518-215-419

NOTES:

1.

2.

4.

4T8A KTU IS5 AN B-INCH BOARD REQUIRING TWO VERTICAL
CONMECTORS AND REMOVAL OF A GUIDE ASSEMBLY.
COMMECTIONS TO THE 478A KTU ARE MADE ON THE UPPER

P/D G20A OR G20A2 PANEL
[NOTE 1 AND 2)

QUADRANT ONLY (1A-4A). —
- LINE

QUADRANT
CONMECTOR CONTAINING 400-TYPE KTU

REFER T0 SECTION 518-215-401 FOR INFORMATION ON
PLACEMENT OF OPTION PLUGS ON KTU AMD CIRCUIT MODULES.

AfU)
UNRESTRICTED
TELEPHONE
SET i
P/0 620A DR G20A2 PAMEL
(MOTE 3)
I . & o 0o o
R
* 8 o @
L.\
RL N
Al o N
RESTRICTED AN
TELEPHONE
SET C N
Ll N

Fig. 29—#479-Type KTU Connections (Rotary Dial Toll Restriction) in 620A (MD) or 620A2 Modular Paneld
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8-215-419

(SEE NOTE)
| . L] CAWP FCASA] )
e ees =ool] |G POVER LAMP FLASH |
= = = = = lov 108V
—  OPTIONS —imea] ] é ; AN SS gy E; w u
- o [-] . .
=R RN _N_] :-u:n= - 12 25 _/‘q”.; 3 34 28
e = e e = e 13 24 4}! 23 25 26
-
(61 & % 4 8§ & ¥ & %] Y3 [ R LS L6 L7
= =1 (=] | OPTIONS 'y . 'Y
o 2 [ 20 2 32
[ BE=E—F—_F_F I[N JN_N_NR_—11] 1
nmc:u:ur:|=|5====lﬁ e -y .'l J TG T L8 Ls LX0
Ly @ O ©, © ® O - . 8 pyme——— 5
L-=m=|=b=||:|c:|=|=|=: 19 6 38 1 34 ar 6 30 29 4 :
1
=== —N—N—N—11] AH Y5 LYZI“"B“ TC K X1 X2 w3 1
PRI P, S, ®&-~ 0 01 ® © r-o ° s !
B GCELL L 2% | 37 5’1 » 3?. 8 1
il = = = ol = = o = 7] g ina L‘SL :: aé“l RH Ll.‘ L:S L=§ ‘I
== — -

1 I I
ﬁc:lc:ll:ic:l:lﬂ==== ® ® L] B--o-2 @ . .‘ L.g :
T [, e 3 23 & 30 26 3 3 9 H
- 1 r 1

lo 2 3 4 85 & 1 8 nl ;
1
% FOR 18V AC, 24V DC,GROUND OR (L -0 =-0-=—0-== 0= {0 = D e O = 0= = =G} '
AS REQUIRED FOR SIGNALING 2 [ '
PURPDOSES OTHER THAN PROVIDED TYPICAL H |
(EXTERNAL POWER SOURCE MAY  WIRING TO | B L] P S U U S i SR GO G- SRer . Sy . S H
BE REQUIRED) INTERCOM 13 ] : :
STATION | o | g b !
9148 CONNECTOR -0 = = =0 o- o —a—---o-——-o----o----o----o—u-.:—-}-: :
PIH NUMBER|NG (1a) (24) \ : ‘I :
ol j L I
off e © © o © o |8 o o o o }- -|—{-:-—-:
1
il
RG |RG L} ;: 1
s Sl B e e e R S e i L
STATION O = O O = = =0 — 4 O = = O = =0 = =0~ — =0~ ! r: 7!
{ B ] 1
CODE 1
0" mo)|r| 3 28 2 25 2 |20 a2 3 30 AN A
LS ©0 O 0 O 00 © O O O [i}iil
Y [
: (L
3 I
TERMINAL NUMBERS RELATE TO 3 X0 xi X2 X3 X4 x5 X6 X7 x@ X3 ol oyl
9148 CONNECTOR PINS. L L a0 =e O === m O <O = = O = = O = = O == = == h 1| :
1!
TYPICAL Pl : 1
GEN R
Lo WIRING To[ R === =0 == === =0 =4 === = =0~ == === = === === — == =] : | 1
TERMINAL INTERCOM ! i
CONNECTOR SYHBOL STATION w ko \ : 1
ik o PO - S-S Sei - S S SR SRS PR ! :
1
B) (28) i1
18 @ wolt o o o o o o o o o ]— cwmmad
1
28 . STATION | pc kg !
cooE T 4
28 ® "x0"
RiX0) | R 14 B 22 24 27 "] 1 33 k1 9
0 O O O 0|0 O O o0 o
S
== = === FACTORY FURNISHED WIRING
Fig. 30—Terminal Field IlI and Terminal Designations for 641A Modular Panel (Dial Intercom Services)
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SECTION 518-215-419

641A PANEL (SEE NOTE) (FOR 407- OR 424-TYPE KTU AND 440A OR 47BI-KTU)

| POWER LAMP FLASH |
IDS\‘ E
o (-] c (-
'[ ]' w
© x ® ® |‘.:. ~ NUTES:
* = i 1. SEEL TAGLE G FOR INTERCOM OPTIONS AND
2| ;
a e Lo iosv SR 1 T ]2 F1G.30 FOR TYPICAL STATION CONNECTIONS.
g P MO-\@DR 4788 KTU IN THIS SLOT IF
: opTion (N) 15 REQUIRED. RemMuvL
o RTINS 9 J’ g OPTION, IF 440A OR 4701 K1y MULT BE
MOUNTED IN 642A PANEL INSTALL PLR FIG. 32,
: [ : ! 3. PROVIDE OPTIONS ON THE 4788 KTU BY TURNING
e o ° © I o ] 4 DOWN OPTION SCREMS AS FOLLOWS:
R{o-9) 6417 PANEL-STRAP A-B
l ! 6428 PANEL-STRAP B-C
° o 1c ] ] 4, Remove (F) 0PTION (F 42a-TVPE KTU 1S USED
# FACTORY PROVIDED STRAP
X RH 1L 3 + USE CONTINUOUS STRAPPING METHOD,
WHEN REQUIREC ,
*
° RH A G4lA
[ [ 1 2 3 4 5 [3 7 8 9 |

Fig. 31—407- or 424-Type Connections (Basic Dial Intercom Selector Circuit) With Rotary or TOUCH-TONE
Dialing (440A or 478B KTU)
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I. 407- or 424-Type KTU—Basic Dial Intercom
Selector Circuit (Fig. 31)

STEP

1

9b

10b

11b

12b

13b

14b

15b
16b

17b

ACTION

Place appropriate type audible signal device
(bell or buzzer) across RG and R-5 terminals.

Place 1013A, or equivalent, test set (MONITOR)
across T and R (STA) terminals.

Put test key in TALK position.

Dial digit 5.

Put test key in MONITOR position.

Remove test set from terminals.

Remove audible signal device.

If 407-type KTU under test—

If 424-type KTU under test—

Place appropriate type audible signal device
across RG and R-X7 terminals.

Strap TD terminal to R-2 terminal.

(R-2 selected as transfer digit for testing
purposes.)

Place 1013A, or equivalent, test set (MONITOR)
across T and R (STA) terminals.

Put test key in TALK position.

Dial intercom code 27.

Put test key in MONITOR position.

Tvemove test set from terminals.
Remove audible signal device.

Remove strap between TD and R-2 terminals.
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VERIFICATION

Sidetone heard;
Panel lamp lights steadily.

Audible signal sounds.

Sidetone lost;
Panel lamp extinguished.

(END TEST)

Sidetone heard;
Panel lamp lights steadily.

Audible signal sounds.

Sidetone lost;
Panel lamp extinguished.

(END TEST)
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SECTION 518-215-419

B41A PANEL (SEE NOTE 1) FOR 484A KTU

" POER LAWP FLASH |
10v 105V
RN 88 RN
° ° o ° 1
2
k4
o o 1ov o ] =
'® 3
° OPTIONS 1
° o ° e TCo eTD [-
(NOTE 2)
] -] o e TCo L] -
-
co RS1 o -] l RH 1
@ LT1 B-G
-
B41A
] o o ] RH
RS1
| 0 1 2 3 4 5 6 7 8 9 I
NOTES:

1. SEE TABLE G FOR INTERCOM OPTIONS AND FIG. 30
FOR TYPICAL STATION CONNECTIONS.

2. FOR 19-CODE INTERCOM, THE DIGIT 1 IS THE TRANSFER
DIGIT. NO TRANSFER CODE STRAP IS REQUIRED.

* FACTORY-PROVIDED STRAP. OPTIONS AND ARE
REQUIRED. OTHER FACTORY-PROVIDED STRAPS MAY BE
LEFT IN PLACE IF PRESENT.

Fig. 32 -494 KTU Connections (Basic Dial Intercom) With TOUCH-TONE Selector Circuit

J.  494A KTU—TOUCH-TONE Selector Circuit (Fig. 32)
STEP ACTION VERIFICATION

1 Place appropriate type audible signal device
(bell or buzzer) across RG and R-5 terminals.
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STEP ACTION

2 Connect tip and ring leads of 2500D, or
equivalent, telephone set across T and R
(STA) terminals.

3 Go off-hook.

4 Dial digit 5.

5 Go on-hook.

6 Move audible signal to RG and R-XS terminals.

7 Go off-hook.

8 Dial digit 15.

9 Go on-hook.

10 Remove audible signal device.

11 Remove telephone set from terminals.

Functional Designations

ISS 5, SECTION 518-215-419

VERIFICATION

Sidetone heard,;
Panel lamp lights steadily.

Audible signal sounds.

Panel lamp extinguished.

Sidetone heard;
Panel lamp lights steadily.

Audible signal sounds.

Panel lamp extinguished.

(END TEST)

5.09 The following list provides functional designations for dial intercom leads and relates them to their
function in the system.

BL,BL1,..BLO
BR

BY1

CG

D1

L1,..LX0

LG or MG

LK

LT1, LT2

STATION BUSY GROUND
SWITCHED B BATTERY
BUSY GROUND
COUNTER GROUND
OFF-HOOK DETECTION
J GROT'™ND

LAMP

STATION LAMP

LAMP GROUND or MOTOR
GROUND

DIAL TONE DISCONNECT

LAMP TRANSFER

LX1, LX0 TRANSFERRED STATION
LAMP

R1,..RX0 STATION RINGING LEAD

RH R RELAY HOLD

RN INTERRUPTED RINGING

RS1 RESET

S8 SIGNAL INPUT

ST START

TC B RELAY CONTROL

TD TRANSFER DIGIT

TTG TOUCH-TONE GROUND

Y1,.Y5 COUNTER RELAY SELECTION
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{FOR 4404 OR 4788 KTU- (N) OPTION
P/ 6424 PANEL
(LOWER QUADRANT)

]
- 2
RSI |
5 |4
Y4 |3
Y2
T0 6
641A RH
PANEL £e_|7
T
Yi
8
116
R
¥3
= 9
BLOCK EXPANDED FOR CLARITY
NOTES:

. SEE TABLE G FOR INTERCOM OPTIONS AND FIG. 30 FOR TYPICAL

STATION CONNECTIONS,

2. REMOVE OPTION (W) (FIG. 31) WHEN FURNISHING FLASHING LAMPS,

3. CONNECT TO TERMINAL R(0-9) FOR TRANSFER DIGIT IN
19-5TATION INTERCOM,
A SINGLE DIGIT CODE,

4. PROVIE 0PTION (¥) ON A7BA KTU IF USED IN 642A PANEL,

# FACTORY-PROVIDED STRAP

USE CONTINUOUS STRAPFING METHOD, WHERE REQUIRED

1
§ REMOVE (F) OPTION WHEN 424-TYPE KTU 1S USED
a

4258 KTU MUST BE USED TO PROVIDE INTERRUPTED RING

Fig. 33—Deluxe Dial Intercom Connections (407-

TRANSFER DIGIT CANNCT BE USED AS

440A OR 4788 KTU
((R) OPTION}

ISS 5, SECTION 518-215-419

(FOR 407- OR 424-TYPE AND 4238 KTU)

P/0 BAIA PANEL (NOTES | AND 2)

IN 6424 PANEL)
I POVER LAMP FLASH |
i
ac oV 105V
80 T o L “LI‘—T“ o o o
o P2 ® ®
o0 (8 —clw\fo—/\—o‘-mono
“ *® ®
%8 o o o o
OPT IONS
e 2 I{NOTE 3)
I G KA
o€ IS o o I M ©o o o
s 12 EBDa
78 LLS l 1 o o o o
TC
§
40 RSI ®
7a (8 RH o © o
L s I.‘l‘l ss 5 9 I
o RH o o o
[o 2 5 6 8 9|
ADD 440A OR 4788 KTU
IN EITHER LO-
CATION_IF TOUCH- =2
TONE (W) DIALING T~y |~ L
IS REQUIRED. w
>
GUIDE g [y 2
ASSEMBLY | | ¥ _ - x
wost e [T H ¢ a
REMOVED 2 o
v & E
g 1
&
3 g
-
-
4404 OR 4TRB KTU
CONNECTIONS
TO LOWER
QUADRANT
ONLY
6414

or 424-Type KTU) With Flashing Lamp (425B KTU) and
Rotary or TOUCH-TONE Dialing (440A or 478B KTU)
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SECTION 518-215-419

/— PART OF 642A PANEL ———

SEE INSET A SEE INSET B
P/O 6414 PANEL (NOTES 1 AND 5)
el AT8R (FOR 407- DR 424-TYPE AND 4258 KTU)
oR KTU
4788
KT [ POWER LANP FLASH |
prgy LI
v 105V
T § RN 55 RN
80 L1 o Li__T o o o
® ®
Y2
6C f———
! l
90 —0 (] -]
3
98 o ©
=3
4
60 (NOTE 3)
116
9E o o ©
ac
Y5
5E —
RH
18 (] o (=]
90
w0 LRS! (NOTE 4)
[«
w o © o
4B
| (NOTE 4)
i 8C
% o o o
[ 1 =2 5 & s & 7 & 9]
{BLOCK EXPANDED FOR CLARITY)
L

NOTES:
1. SEL TABLE G FOR INTERCOM OPTIONS AND FIG, 350
FOR TYPICAL STATION COMNECT IONS,
2. WHEN 476A KTU IS USED, ALL POWER OPTIONS EXCEPT THE TC T0 T¢
STRAP FOR WILL BE APPLIED ON THE 642A PANEL INSTEAD OF THE 641A PANEL.
3. CONNECT TO TERMINAL R(D-9) FOR TRANSFER 1iGIT OF 19-CODE
INTERCOM. TRANSFER DIGIT CAN NOT BE USED AS A SINGLE DIGIT

CODE.
4, STRAP RY TO LK WHEN 440A OR ATBB AND ATGA KTU ARE BOTH USED. OPTION STRAPPING ON KTUS
STRAP RH TO RM WHEN FITHER 1S NOT USED.
5. REMOVE OPTION(W) (FIG, 31) WHEN FURNISHING FLASHING LAMPS. KTy FEATURES OPTION | STRAP TERMINALS
# REMOVE OPTION F WHEN A24-1YPE KTl 15 UsD, DIAL TONE 0 1102
STA BUSY TONE F 7108
4768
RINGBACK [+ 110V
TONE + oV 3 4705
4788 | USED IN 642A PAMEL Y BTOC
Fig. 34—Deluxe Dial Int Connections (407- or 424-Type KTU) With Flashing Lamp (425B KTU), Audible

Tone (476A KTU), and Rotary or TOUCH-TONE Dialing (440A or 478B KTU) (Sheet 1 of 2)
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INSET

ISS 5, SECTION 518-215-419

A

5

Y4

RH

G

¥l

TT6

¥3

A 8 C

5 )

(FOR 440A OR 4788 KTU-(W) OPTION) P/0 642A
PANEL (LOWER QUADRANT)

RH

B
(FOR 476A KTU)
P/O 642A PANEL (NOTE 2)

A B C D €

1ov 108y
RN RN RN

L]

L

0= 0= = —=-0
0= 0~ = ==-0

LK

BY1

(BLOCK EXPANDED FOR CLARITY)

GUIDE
ASSEMBLY
HUST FL
REMOYED

4408 OR

4788 KTU
CONNECT IONS
TO LOWER
QUANDRANT ONLY

-
e
2 =
% b g
L - w >
& [
e 8 3| e
o - o
3 & °
3 g
e
1
I
|
S——
\\l
1
1
6424 E41A

Fig. 34—Deluxe Dial Intercom Connections (407- or 424-Type KTU) With Flashing Lamp (425B KTU), Audible

Tone (476A KTU), and Rotary or TOUCH-TONE Dialing (440A or 478B KTU) (Sheet 2 of 2)
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SECTION 518-215-419

y——— PART OF 6424 PANEL ——, PO B42ZA
SEE PANEL FOR
FOR TENS INSET FOR UNITS 4TEA KTU B/D 641A PANEL {NOTES | AND 5}
4228 KTU A 4228 KTU SEE INSET B (FOR 407- OR 424-TYPE AND 4238}
[ POVER LAMP FLASH |
¥i T
e = 10V 8S 105V
[ 1 o o oM o o o
e LLJ 4
w0V 1
o & (-] ﬂnw o -] o
(NOTE 2}
o -] o o
o
L INOTE 3)
i BR - BR
3 L Y4 l Tc
T
& avi o & I P o o o
T
2P ad @D
ADD STRAP "'E m s 1 l
LK
48 ab |58 o . - o e o o
KEY TEL SET LTI LTI
(NOTE 71
At s 1®ote 4)
U] BL —
sw [ 14 BC € / @1
BL x0 CG . RH o o ©
HOOK s 50 : @i 1 LT 86
* (8L x1] w| o (X s
" u.xz:: = 4 ] d o o 6 o 6R" o o o
BL X3 o 1 2 3 4 S5 & 7T B 9
Reys aa| 1o veL ser| B o I |
T BLX4) 75| commecr |BLAJ_. (BLOCK EXPANDED FOR CLARITY)
BL X5 | AS SHOWNW BL 5
COMNELT 6| 7ierr | 8
AS SHOWN BL X6 BL &
ABOVE " wal™
BL x7 BL 7
BL X8 " BL & &
BL X9 s BL9 5
L ] 98 J—y 98
HOTES:

OPTION STRAPPING ON 476A KTU OPTION BLOCK

FEATURES

07 uN

STRAP TERMINALS

DIAL TONE

o

1 T0 2

STA BUSY TONE

ZF

1108

RINGBACK 2 110v

TONE

+ 10V

1€

4705

1.

2.

3.

SEE TABLE G FOR INTERCOM OPTIONS ANG FIG, 50
FOR TYPICAL STATION CONNECTIONS,

OPTIONS i
TONE (AT6A KTUT OR FLASHING LAMPS (4758 KTU).
CONNECT T TERMINAL R{C-9) FOR TRANSHER DIGIT
OF 19-CODE INTERCOM, TRANSFER DIGIT CANNOT BE
USED AS A SINGLE DIGIT CODE.

. REMOVE FACTORY-FURNISHED OPTION (F) Wi & 2248
KTu 1S USED.

CANNOT BE WSED WITH STATION BUSY

. REMOVE 0PTION (W) (F1G. $1) WHEN FURNISHING FLASHING LAWPS,
B, WHEN AT6A KTU 15 USED, ALL POMER OPTIONS EXCEPT

THE 1L TO 1C STRAR FOR

HILL BE APPLIED 1D

THE G4APA PAMEL INGTEAD OF THE B4TA PANEL.
7, FOR CONMLCTION OF DIDUE, USE BUSY LAMP OPTION
AS SHOWNM N SECTION +OR SET uSED,

¥EHEN A AZA-TYPL KTU 15 USED, SEPARATE 4228 kTuS
MUST BE PROVIDED FOR THE UNITS GROUP (0-9) AND
THE TENS GROUP (X0-X9). TENS GROUP LEADS ARE
BRIDGED (LOGPED) 1ROM THE UNITS GROUPS,
EXCEPTING THE LT1 AMD LT2 LEAUS,

+ USE CONTINUDUS STRAPPING METHOU

Fig. 35—Del Di
Tone (476A KTU),
of 2)

c (407- or 424-Type KTU) With Flashing lamp (4258 KTU), Audible
and Rotary Dialing With Optional Station Busy Selector (422-Type KTU) (Sheet 1
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INSET
A B
(FORUNITS OR TENS 4228 # ) (FOR 47TBAKTU)
P/O 642A PANEL P/O 6424 PANEL (NOTE 6)
A B CDE\ A B D E ]
I[¢ ¢ o 0 o
2
3 g go : : 1oV 105V
4 CR] RN RN AN
F Pd Il o o
s/ 000 d o @LIJ@
* 2| o o o0 o
3 o o0 o o
flo 0 d 8 ¢ 4l o0 oo
- 5] o o 00 o
*,
1!
- t
* l
8
*

o 6 b o
1l

| BLOCKS EXPANDED FOR CLARITY]

KTUS MAY USE :g -] x
ANY CONNECTOR b 14 w
DESIRED ?'--‘.._. E 2
L HTH -8 =
-] 8
E—\ 7l
w 3
GE B
N -
8E
H
1
i
oy
i
6424 6414

Fig. 35—Deluxe Dial Intercom Connections (407- or 424-Type KTU) With Flashing Lamp (425B KTU), Audible
Tone (476A KTU), and Rotary Dialing With Optional Station Busy Selector (422-Type KTU) (Sheet 2
of 2)
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P/o B42a
P/O B4ZA PAMEL PAMEL
(SEE INSET &) (see
4228 @ 4228 INSET €)
TU ] KTU PART OF 6684-25 ATER
(TENs) & (uwiTs) COMN BLOCK (NOTE 7) KTy (FOR 407~ OR 424-TYPE AND 4258 «TU)
e |H PO 6414 PANEL (MOTES 1 aKD 3)
I ’g [ POWER LAMP FLASH
oy :
g 1oV 108y
% g 1 l RN 55 RM
§= —0 o oo oo o
3 [NOTE 4)
TE &
o L o o o
o ovowesv oo o
9C
BE
r' (NOTE 2)
l T | To
oo o0
s @
STRAP i
ADD
STRAP 1
48
W oo o
T
(NOTE &)
BE
3 8-G
RH o0 0 o
' ®
KLY TEL SET
5
{NOTE J" ; l
“il' 8c & L= d oo bodM oo o
=
22 2005 EEEEEEEE)
*n 8L X1 (TS e
10 PU BL x2 ¥ BL 2 (BLOCK EXPANDED FOR CLARITY)
0 —_— 1 — Lt
KEYS BL X3 BL 3
o xe | 2 oLl ot
TO TEL SET e — CPTIONS STRAPPING ON ATEA KTU OPTION BLOCK
comEc as | B XS | pi. .1 FEATURES OPTION | STRAP TERMINALS
SHOWM ABOVE | BL X6 BL 6
XY Th "7 Th DIAL TONE 0 1T 2
ey A
e : T : STATION BUSY TONE zF TT0 8
' RINGBACK |1108V
‘m. L ISR Y OIAL TONE[ 3oV 2E aT0 8

Fig. 36—Deluxe Dial Intercom Connections (407- or 424-Type KTU) With Flashing Lamp (425B KTU), Audible
Tone (476A KTU), and TOUCH-TONE Dialing (440A or 478B KTU) With Optional Station Busy Selector
{422-Type KTU) (Sheet 1 of 2)
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INSET
A B c
(FOR 440A KTU
(FOR TENS OR UNITS - (W) oPTION)
4228 KTU *) P/O P/O B42A PANEL (FOR 4T6A KTU (NOTE 4}
642A PANEL (LOWER QUADRANT) P/O 6424 PANEL
UNITS A B CDE B ¢ A B C D E
4228 1
XTU 9 Q o 00 [ Q
2| 6 6 0 9 9 2 P 10V 105V
HE- s & Rsi |3 & i AN RN RN
BLO al & & o o 7 LIJ
) . |4 ©OL O
5| o 0 O o F )
BL7 5
BL 8 l ¥4 RH |3
BLS 6l o o & Y2 by
J |5
¥ 6
a2 RH BL |8
BL 4 ce |7 7
BLE £ s | 1 p LS
LTI ¥l LK
8
BL I " l . 116 |8 _ss
-] =] - = BY!
BLSY l
Y3
9
BL 3 sl 5 1 o o |1
= L
BLOCKS EXPANDED FOR CLARITY
440 KTU
IN EITHER
LOCATION NOTES:
1. SEE TABLE G FOR INTERCOM OFTIONS AND FIG, 30 FOR TYPICAL STATION
COMNECT LONS,
[ \ 2. CONMECT TO R{0-9) TERMINAL FOR TRANSFER DIGIT OF 19-STATION INTERCOM,
440A 4228 | 476A TRANSFER DIGIT CANNOT BE USED AS A SINGLE DIGIT CODE,
KT 407- KTU | KTy 3. REMOVE OPTION (FIG.31 ) WHEN FURNISHING FLASHING LAMPS,
GUIDE 4, WHEN 4764 KTU |5 USED, ALL POWER OPTIONS EXCEPT THE TC TO TC STRAP FOR
oR . ’
ASSEMELY g 424- :zrsua OO (E-X) MILL BE APPLIED TO THE 642A PANEL INSTEAD OF THE 641A. BOTH
MUST BE // TYPE ison PANELS MUST USE SAME POWER SUPPLY.
REMOVED XTU KTU 5, FOR CONMECTION OF DIODE, USE BUSY LAMP OPTION AS SHOMN IN SECTION FOR
SET USED.
4408 KTU 6, REMOVE OPTION () IF A 424-TYPE KTU IS USED,
CONNECT 1 ONS 7. YELLOW BACKBOARD (185A1) RECOMMENDED.
TO LOWER T T
QUADRANT | | = WHEN A 424-TYPE KTU IS USED, SEPARATE 4228 KTUS MUST BE PROVIDED FOR THE
oMY — |-+ = -+ = UNITS GROUP (0-9) AND THE TENS GROUP (X0-X9). TENS GROUP LEADS ARE BRIODGED
T 1 (LOOPED) FROM THE UNITS GROUP EXCEPTING THE SEPARATE LT1 AND LT2 LEADS.
1 1 tUSE CONTINUOUS STRAPPING METHOD
6424 5414 6424 #0ISCONNECT (Z) OPTION AT CG TERMINALS

Fig. 36—Deluxe Dial Intercom Connections (407- or 424-Type KTU) With Flashing Lamp (425B KTU), Audible
Tone (476A KTU), and TOUCH-TONE Dialing (440A or 478B KTU) With Optional Station Busy Selector
(422-Type KTU) (Sheet 2 of 2)
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= MAY BE 440A OR
2 < 4788 KTU [ TOUCH TONE)
x w OR 4258 KTU (FLASHING LAMPS)
KTUS MAY USE é F RouIFPeS.
ANY CONNECTOR - 5 (FOR 407- OR 424 KTU) 641A PANEL
DESIRED. ™
\{}'D [ o © o o o o o ©
USE ONE 420A KTU N e
PER LONG LINE Ma ~ o © o o o o o
{INTERCOM CODE). 2
o o o o
116
o (+] +] L+ ] +] [+] [+] [+ ]
o o o 0 0 © o o o
=y Py o o o ©o ©o o o o o
o o o o o +] [+] [+]
5 [ s 5 6 7 8 9]
\ T |t
\ ils
L6| o-o o~ O =0 — O =0 — -0
L o o o o olo o ©o o ©
RG
tRE0) |R
© o © o|lo © © o ©
(FOR 4204 KTU)
P/0 B42A PANEL X0 XI X2 X3 ¥4 [X5 X6 X7 X8 X9
® \ T [ i o - - SR SRR S
®I [ J R O —Om— =0 =0 | == O~ =0
2
® LG| O =-O-—D—O 01— —O—0—0
TT6| ?
L o [+] 1+] [+] o i+] o o o o
4
RG| o=
R-0|%
6 R o © ¢ © ©|J]o © © ©o o0
P
= 7
DISTANT
STATION | o 8
9 # ~ 400J DIODE. PROCURE LOCALLY.
{BLOCK EXPANDED FOR
OPTION STRAPPING ON 420A KTU OPTION BLOCK CLARITY) t = ANY DIGIT MAY BE ASSIGNED TO A DISTANT
FEATURE OPTION| STRAP TERMINALS STATION. “O" IS SHOWN AS EXAMPLE OMLY.
0 VAC | E OR G
AUDIBLE ITO 4, TTO B
siouLs |22 Vo¢|
oV

3gHz |XORM| 2704, 7708

Fig. 37—Llong Line Circuit (420A KTU) Option for Basic or Deluxe Dial Intercom
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STEP

1

420A KTU—Long Line Circuit (Fig. 37)

ACTION

Place 1013A, or equivalent, test set (MONITOR)
across T and R (DISTANT END) terminals.

Put test key in TALK position.
Put test key in MONITOR position.

Remove test set from T and R (DISTANT
END) terminals.

1SS 5, SECTION 518-215-419

VERIFICATION

Sidetone heard.
Sidetone lost.

(END TEST)
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(4214 KTU SHOWN FOR REFEREMCE ONLY (FOR 407- OR 424-TYPE AND 4404 OR 4788 KTU)
:;:E:ss] TABLE FOR SELECTING WIRING ASSOCIATED WITH DIAL CODES P/O 6414 PANEL
P/0 6424 CONNECT LEADS WITH @ FOR DESIRED.STATION CODE [T POVER LAKP FLASH |
PANEL iTz]3]a]s[e] 7 e]e]o]xi[xelxa]xa]xs]xe]x7[xs[xa]xo
mitzill
Y - - - - - Y lov 108V
RN 55 RN
x [ Qi
- 2 " ) _ vz ®L. ,_1®
- TP - - "0 i
\!.b of ¢
Y3 2 i - = i Y3 o
& » & . g OPTIONS } L * - [+
rR{0-9
Y4 Y4 ®
% g e e e oo sle
l ¢ I
7e |2 atatalelels Ty L | e PO OO a °°I T oYYy
BE LT2 4+ 0+ 00101+ 1018 & Lizy @
RH RN l
0 5 L1 -] 9 9 ¢
TC
c6 ® ®x
4E 1/ ‘
6 / £ l ®I
] @ ] ARSI o RH [ -
LTI S$ 8-6
(NOTE 4) [® @y AX (voTE 1) *
48 b——————i s o © o o RH — >
= SIGNAL e ]
KEY {01234551a9|
L
NOTES: (FOR 421A KTU) P/O 642A PANEL
I« WHEN "TOUCH-TOME™ AND D55 ARE A B [ D E \
am: :g?v;gcsal:movc STRAP: o Phe o
(NOTE 3) —Ov)j
2. PROVIDE A SEPARATE 421A KTU AND il 9 @ © °
SIGHAL KEY PER STATION CODE TO 1 1
BE SELECTED. dl';
3. FOR 18V AC, 24V DC, GROUND, OR 2 g
AS REQUIRED FOR SIGNALING l
PURPOSES OTHER THAN PROVIDED 3| 4
{EXTERNAL POWER SOURCE MAY BE (6 ®
REQUIRED).
4. IF MORE THAN ONE 421A KTU IS USED 10 s | (notE 2)
FOR D35S, CONNECT AS SHOWN: SI1G KEY
3 4
PART OF g&’ NRTOF PART OF PART OF 641 PANEL
s4za gé‘ 5% s| o o o o oG
PANEL PA«EL "’ [T STRAP
. OTHER ® 10 Yi,Y2,Y3
6414 s ¥ = s
pPaNEL | 15 -
RH
RS 6 l
o o @® 7l o & o .
3 S a =] Q o
' i Y4 'i
% FACTORY FURNISHED STRAP. 2l 6 o o o
+ USE CONTINUOUS STRAPPING = i
METHOD. {BLOCK EXPANDED FOR CLARITY)

* USE WITH 424-TYPE KTU ONLY.

Fig. 38—Direct Station Selection Option (421A KTU in 642A Modular Panel) for Basic or Deluxe Dial Intercom
(Sheet 1 of 2)
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ADD PANELS AND EQUIP
WITH 421A KTUS AS

REQUIRED . ONE 42IA -
KTU PER DSS CODE
(8 CODES SHOWN ).

|
2 |2 2z 2
x x x x x
- - = = o
~ o~ ~ o
- - - - =
| o
H H{H L H{H 3
-
8
2|2 2|2 \
= = x = 13
s | = < | = S
§|® v |3
]
642A 6414

IS5 5, SECTION 518-215-419

MAY BE 440A OR 4788 KTU

(TOUCH -TONE )} OR

/4258 KTU (FLASHING

LAMPS ) EQUIPPED

Fig. 38—Direct Station Selection Option (421A KTU in 642A Modular Panel) for Basic or Deluxe Dial Intercom

(Sheet 2 of 2)
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{NOTES | AND 2)

Fig. 39—Terminal Field lllus

NOTES:
I. TERMINAL FIELD IS DIVIDED
INTO QUADRANTS. TYPICAL
QUADRANT (14) SHOWM HERE AND IN
FOLLOWING 642A MODULAR PANEL
CORRECTION FIGURES.

2. FOR 18V AC, 24V DC,
GROUND OR AS REQUIRED FOR
SIGNALING PURPOSES OTHER THAN
PROVIDED (EXTERNAL POWER
SOURCE MAY BE REQUIRED).

3. TERMINAL NUMBERS RELATE TO
PINS ON 9148 CONNECTOR.

IOVRN 11

ov
-]
4

9148 CONNECTOR
PIN NUMBER ING

o 20
9 o o ]
: = 19 U 39 ||
1]
Ll
ion and Ter | Designations for 642A Meodular Panel (Miscellaneous Services)
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8/ ebog

e o o o

NOTE: SEE INSET
DIO0E MUST BE INSTALLED IN 2" PR
LEAD OF TEL SET WHEN CONFEREMCE
CIRCUIT IS CONTROLLED BY A NON- | NTU
LOCKING KEY, FOR METHOD OF CON- | M
NECTION, USE STATION BUSY 0PTION | guny
AS SHOWN M COMNECTION SECTION (FOR 400-TYPE KTU IST LINE)
OF TYPE SET USED PANEL ro & e
4
9C
¥ T
m
KEY TEL SET
T L
[ T}
e |7 T T
PICKUP | 3¢ LiLH) L
RET(1 ) R B
I afr) il
Bl A
¥ B ]
(RET WoTE. LYINN] A
o SWITCR i
HOOK BL o o :
56 @ TO TEL SET
3a AS REQUIRED | RG
NOMLOCK | MG & @ =
PICKUP REY 9t | TOs4Ia
[ MODULAR PANEL
Pl =N * 1 tro- om 15-cooe
L T | DIAL INTERCOM)
(3] T (FOR 400-TYPE KTU ZND LINE)
TIR|LG | L i
excusion 7 ® = b b i 8 P/D 620A-TYPE PANEL
KEX: 28 TO TEL SET
A5 REQUIRED
{2} 1o
Lme | %€ wiz) L e L - “I 4
w | @ " x|, e =
Az
(2] x ] LINE 2
TO 2N0 CONTROL
STATION 58
IF PROVIDED
: ) PR L ie
RO R
9 —<
] L)
Al
OPTION STRAPPING ON 41TA KTU OPTION BLOCK .
LG
(3] -
EEATICS: OPTION | STRAP TERSIMALS ;g :
OmC STATION | cowrmovren oy | * 61010 A5 e
TWO STATI WOMLOCK | NG KEY WE 4TOG & TO IO REQD
o o0 00 _ ||
CONTROLLED BY EXCLUSION KEY ¥ 3108 L]
CONTROLLED BY WOWLOCKING KEY| 2 | To 2

INSET ® ADD Si4 LAMP APPRO~
PRIATE SOCKET OF S424

PANEL AND REMOVE
WHEN 41TA KTU 15
TAKEN OUT OF SERVICE

(FOR &1TA KTU %)
PO BAZA PANEL

)
ER 1
2
56
LG| 3
&
T3 2MD CONTROL
STATION BLZ
o| (iF provioep) —l
e © -]
BL
= 1
T
er|”
T
1]
T
,L®
-3
B
9

=== FACTORY-FURNISHID WiRING
T FACTOR ¥-FURN | SHED STRUP
* INSTALL K5=05T24L1 DIODES OR EQUIVALENT
BETWEDN TERMIMALS AS SHOWM

Fig. 40—417A KTU Connections (Add-On Conference Circuit) in 642A Modular Panel
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L. 417A KTU—Add-On Conference Circuit (Fig. 40)

STEP ACTION VERIFICATION
1 (Z option in place.) Panel lamp lights steadily.
Apply S and SG (A and Al) short.
2 Remove S and SG short. Panel lamp extinguished.
(END TEST)
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418A
KTU
KEY TEL SET - STA A& IN
(NOTE 1) 6424
SWITCH  PICKUP PANEL
HOOK KEY ]
e e P .
- 80
NET. o8 o
1 - 90
L} L] P
38 5
35— 68
SIGNAL 1 56 ®
KEY T Pr——
1A
LAMP L
&EH -,
> RG
AUD k4
516 R
DIDDE MATRIX ®
/ ®I RC
>—— 48
+ ADD 51 LAMP N APPROPRIATE SOCMET OF
6424 PANEL AND REMOVE WHEN 418 KTu
IS TAKEN OUT OF SERVICE.
KEY TEL SET - STA B
SWITCH PICKUP
HOOK KEY
¢ T
v 8C
NET. R
¥ a3 9
L L_J P
‘ s 5
SIGNAL Ip——o 68
o X s @0,
Le "
uwe (S T
T SA
RG
AUD £ 0
516 RC
DICDE MATRIX @
_/'/ @ [@®
PRLLE B

(418A XTU t)
STATIOH P/0 6424 PAMEL
A B
[ [ AN
P o1
2 i
ne facsf  ©
1 1 L 1
| [] I
ha 1 1 I :
| |
s6 b 1 :
w2 | \; i
o 4
re| |4 ‘l .
L]s] .
5 -] o
5 &
L]
L t € -} o 4] (-]
T T o o l =] o
: l
R 8 o o l o
: 1
9 o o l o
{BLOCK EXPANDED
o FOR CLARITY)
s
NOTES: — — ——~FACTORY FURNISHED WIRING

I STATION "A™ 15 ALWAYS ASSIGNED AS THE AUTOMATIC SIGNALING
STATION WHENEVER THE OME-WAY AUTOMATIC, ONME-WAY MANUAL
SIGNALING OPTION 15 USED.

2. THESE OPTIONS APPLY TO THE SIGNAL KEY AND AUDIBLE SIGNAL AT

STA "B" ONLY. THE AUDIBLE SIGNAL AT STA ™A™ |S UNDER CONTROL

OF RELAY "5™. THE AUDIBLE SIGMAL AT STA "A™ MAY BE PART OF A

COMMON AUDIBLE ARRANGEMENT PROVIDED THE DIODE MATRIX IS USED

FOR CONTROL.

THE AUDIBLE SIGNALS AT STA "A™ AND "B MAY BE PART OF A COMM

AUD ARRANGEMENT PROVIDED THE DIODE MATRIX |5 USED FOR CONTROL.

* USE CONTINUOUS METHOD OF STRAPPING, WHEN REQUIRED,

3

OFTION STRAPPING ON 418A KTU OPTION BLOCK

FEATURES OPTION | STRAP TERMINAL
WITHOUT DIODE "
TWO-WAY MATRIX CONTROL ——
AUTOMATI
¢ 8[ witi o100 s |
AUDIBLE E MATRIX CONTROL |
SIGNALS ONE=WAY wi| WITHOUT DIODE
AUTOMATIC || MATRIX CONTROL R
ORE=WAY i 3T04
MANUAL WITH D10DE ¢
(NOTE 2) MATRIX CONTROL
TWO-WAT MANUAL (NOTE 3) ¥
910 10,
AY A
TWO-WAY AUTOMATIC o Bt
A
n?on::-a:cx ONE-WAY AUTOMATIC, R ERTED
ONE-WAY MANUAL 9710 10
TWO-WAY MANUAL M |aTo10

Fig. 41 —418A KTU Connections (Short Range, DC Signaling Private Line) in 642A Modular Panel



M. 418A KTU—Short Range, DC Signaling Private

STEP

1

10

11

12

14

15

Line (Fig. 41)

ACTION

Place ringer across RG2 and RC2 (STA B)
terminals.

Place 1013A or equivalent, test set (MONITOR)
across T and R (STA A).

Put test key in TALK position.

Apply S and SG/A (A and Al) short (STA A).
Remove S and SG short (STA A).

Put test set in MONITOR position.

Move ringer from RG2 and RC2 (STA B)
terminals to RG1 and RC1 (STA A) terminals.

Move test from T and R (STA A) terminals
to T and R (STA B).

Put test key in TALK position.

Apply S and SG (A and Al) short (STA B).

Remove S and SG short (STA B).

Apply T and R (STA A) short.

Put test key in MONITOR position.

Remove test set from T and R (STA B)
terminals.

Remove ringer from RG1 and RC1 terminals.

ISS 5, SECTION 518-215-419

VERIFICATION

Sidetone heard;
Panel lamp (STA A) lights steadily.

Ringer (STA B) sounds (interrupted).

Ringer (STA B) sounds (steady).

Ringer (STA B) sounds (interrupted).

Sidetone lost;
Panel lamp (STA A) extinguished.
Ringer (STA B) silenced.

Sidetone heard.

Ringer (STA A) sounds (interrupted).

Panel lamp (STA A) flashes.

Ringer (STA A) sounds (steady).

Ringer (STA A) sounds (interrupted).

Panel lamp (STA A) flashes.

Ringer (STA A) silenced.
Panel lamp (STA A) lights steadily.

Sidetone lost.

(END TEST)
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'(FOR 400-TYPE KTU)
P/0 620A OR 620A2 PANEL

T |r
KEY TEL SET T0 o0
SWITCH PICKUP OR pBX
HOOK KEY L] L4 LINE R R
ag T T
)
et e ag L] R
Ca Ea
HOLD KEY
s 1 e A A
o~ T
I_ — Al Al
LG LG
& R .
P
Bl [ RG
AUD
516 LIl RC
-
. ====FACTORY FURNISHED WIRING
(FOR 421A KTU)
P/0 6424 PANEL
A B C 0 E
RC(1)
r BiI(3)
Ri(3)
RG(3)
R
= Gl1)
FIRST ~ T(2)
LINE Re(2)
RG(2)
T0
THIRD T(3)
T0 r(2) LINE
SECOND
LINE 81(2)
8i(1)
co or Pax | T10s)
LINE CKT | R(3)
R
Ri{2)
Ri(1) ks
R(1)
RC{3) d
~ (BLOCK EXPANDED
FOR CLARITY)

Fig. 42—421A KTU Connections (Power Failure Transfer) in 642A Modular Panel
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P/0 B20A OR 620A2 PANEL
(FOR 400-TYPE KTU)

|
X |z

NET.

b,
X

y

[X
X

TELEPHONE
SET (NOTE 1)

COMMON
AUDIBLE

LINE
RINGER
(NOTE 2)

INTERCOM [—
AUDIBLE ®

rl]f)

® P/0 B42A PANEL
(FOR 421A KTU)

]

RN

(:) WITHOUT DIODE MATRIX -

Cs) WITH DIODE MATRIX

407- OR 424- R()
TYPE KTU

NOTES:
1. CONNECT DIODE FOR BUSY LAMP OPTION.
SEE SECTION PERTAINING TO SET USED.
2. IF LINE RINGER IS TO BE SUPPRESSED,
STRAP 1-2 DN 421A KTU OPTION BLOCK.

Fig. 43—421A KTU Connections (Audible Signal Suppression) in 642A Modular Panel
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(NOTE 5)
EXCLUDED STATION A (LINE 1) o
SW HOOK PU KEY PANEL
N ET() 80
NET. C (i)
- Fal i oD
EA()
a3 } a3 &8
— HoLp key —— eart) | e
CONTROL STATION TYPICAL KEY TEL SET
sw Hook MOL0 gy ey
L R cAl
s } Ea SA
LW r_l_'_)
Fay BC
wer | |, 9 & [ e | o
L] 2] 1| w] 1
P
400 TYPE
KTU A1) -
LINE |
(NOTE 1)
AlL{1) 2
PU KEY 3
_X ca2 7o
i 1(2)
EA) 6A
5¢ ol |,
Has 1 RI t
P
400 TYPE
KTY Af2)
LINE 2 ::
(NOTE 1)
AL{2) 30
)
CONTROL - sy 8
XEY X TN (NOTE 4) s “®
(NOTE 2)
La 3
S | EL =
=3
(NOTE 5)
EXCLUDED STATION B (LINE 2)
5w HOOK PU KEY
Se £v(2) e
NET. r(2
a3 % En(z) 9E
e e £A2)_| o
T HWOLD
KEY EAl(2) 20

Fig. 44—428A KTU Connections
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(FOR 4284 KTUX)
P/O 642A PANEL
A

EAILD
EAI (2)
Alln

Al{2)
L
£a(2)
s
Af1)
cAl
EA(1)
1(2)
Af2)
caz
EL *

R2
ET(2)
ET(1)
T}

ER(2)
ER(1)
R{1)

BLOCK EXPANDED FOR CLARITY

# ADD SIA LAMP IN APPROPRIATE SOCKET
OF 6424 PANEL AND REMOVE WHEN 4284
KTU 15 TAKEN OUT OF SERVICE.

NOTES:

1. SELECTED LINES ON B620A OR 620A2 PAMEL. (L.

2. COMTROL KEY MAY BE LOCKING OR
NONLOCK ING.

3. USE 18382 ADAPTER OR LOOPING METHOD O

4. "S" LEAD CAN ONLY MULTIRLE TO
OTHER 4284 KTUS CONTROLLED BY
THE SAME STATION.

5. STA A MAY BE EXCLUDED FROM LINE
I, AND STA B MAY BE EXCLUDED
FROM LINE 2, IN THE
CONF IGURATION SHOWN .,

(Multiline Exclusion) in 642A Modvular Panel
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P/O 620A
MOTES: (FOR 400-TYPE KTU: 2ND LINE) 0R 620A2 PANEL
1.FOR T HOLD, THE A AND L LEADS FROM T = T -
THE TEL SET SELECTED FOR I HOLD E?::"f = s 5 o0 ( S il o = ° o—o
CONNECT THROUGH THE 4298 KTU TO THE o o o—0 o o0—o
4000 KTU. THE A AND L LEADS FROM THE T % T ey
OTHER TEL SETS CONN DIRECTLY TO THE TO TEL SET . S an S TO TEL SET - 2
4000 KTU. . O O = =0 =0 O = == =
2.FOR PRIORITY HOLD, THE A AND L LEADS FROM EACH TEL A A
SET CONNECT THROUGH THE 4298 KTU TO THE 400-TYPE KTU. IN 0= =0--0-=0--0 ] o0
3.THE 4298 KTU WILL PROVIDE SUPPLEMENTARY HOLD FOR TwO f—= =0 =0= =0~ =0 Y o oo - =0
€O OR PBX LINE CIRCUITS. EACH HOLD CKT — L6 o oo [
MAY BE ASSIGNED AS PRIORITY OR I HOLD. 1
4.LIMITATIONS OF THE 4304 KTU ARE < 0--0--0 |
AS FOLLOWS: RG
A. FLI OR FL2 LEAD CAM SERVE A 1o *’:" S16 [— o000 I 10 awo sic
MAXIMUM OF SO LAMPS. | As rEQD —JRC_ o o000 | As rE@
B. 5P LEAD CAN CONN TO A MAX|MUM
3 Fi A
OF 20 STATIONS, | {FOR 400-TYPE KTU: (5T LiNg) | OR 4304 KTU (
| P/O 620A OR 620A2 PANEL |
# — TO MESSAGE REGISTER IF PROVIDED L s o |
t = 1 HOLD | |
§ = PRIORITY HOLD I FLil)
§ — MAY REQUIRE CONTINUOUS STRAPPING METHOD 1379: I | FLI2)
IN | sp
: 6424 ] |
LAMP
LINE CKT I@‘l L) 9D | | | FLST
LG(1) | o€ | | I
L6(2) | se | | |
LAMP | | (For 4298 KTU)
LINE CKT z@‘l L{z) | eE | | (NOTE 3)
| P/O 6424 PANEL
Al{1) ]| se I | r N A B C D E
I ] Q @ o o o
SWITCH Ll L " | sP. i 2| ¢ g o g 9
b ]
HOOK * PICKUP KEY (1 | 1or2) ?
o : Ic %l: (1) All) &b N | | (1 0R 2)
FLST |a h—l
i I ) A2) | 7c b e 1 i
PICKUP KEY (2) || ayi(2) | 70 E | LG \l
A 3
TEL SET WIRED FOR I HOLD (NOTE 1) I L—- —_—— ¢ P §o o o
I I © 0 0 0 O
| PC2
All2)
Al
Loy Li1) | so0 | Al2)
LINE CKT | G—I \’
wi1) | se | *Ij‘;', i o §
L6(2) | s8 I All)
LAMP l | A1)
A
LINE KT 2 L{2) 8E | o l
Al{1}) | es l—-————— L 8 o\kg
L
SWITCH 2L LG(1)
HOOK PICKUP KEY (1
¢ | ' * — Wl ) | oo L \?\
9| o o ¢ '§
HOLD SUPP HOLD I o A2) 70 5
Pickup KEY (2) || 4y(2) | 70 (BLOCK EXPANDED
FOR CLARITY)
TEL SET WIRED FOR PRIORITY HOLD (NOTE 2)

Fig. 45—4298 KTU Connections (Supplementary Hold Detector) and 430A KTU (Flutter Generator) in 642A

Modular Panel
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o SEE INSET
1ST PRINCIPAL TELSET i S48 KTU 1N — —
sv PU I1ST LINE CKT 642A PANEL —o |
HOOK  KEY 400-TYPE KTU i (FoRSan. rd)
3 O P/O BAZA PANEL
3¢ T “
nt'r.{ R R(1) 28D CKT A B CODE
a3 ¥ R 5A
5 i A 4 B(AT1) "
[ = Al ) TO LINE RINGERS | —R :‘;1 i) ::{:{:; !
e ! IF REQUIRED : F:j 8
w6 n 2
L L)
L 48
e RC(1) “
RG(PI1) RG(PI) o 3
AUD :
siG ] RC(P1) RC(PI) -
T0 1ST PRINCIPAL TEL SET~ RG(PA1)
o/ L] y | IF COMMON AUDIBLE 1S [m n 5
USED AND RINGER 1S NOT
%8
ATTENDANT TELSET .Z o | 1o ee curoer
sw PU
HOOK  KEY
g I e T
[v) T 5
wer | o R 8 op [
e f—13¢ > >———— 5
e €] Ty P/O 449A KTU 5
Al
) (NOTE 3)
L L{ATI) L) |
@_1 LG LG(ATI}) LG(ATI) W 7
@—T 3 L(aT2) Lur2) | o
RG(ATI) RG(ATI) | 5,
| RC(ATI) RC(AT1)
si6 8 8
— RC[PAZ]
RC(AT2) = & Rr(p2
6 c2 - (NoTE 3) cz RC(PAL)S
1 % ac R(PI) " 9
TURN KEY LA i (]
2ND PRINCIPAL Rl2) | 50
TO 2O €O OR| ™ fipa) BLOCK EXPANDED FOR CLARITY
PBX LINE CKT 4E
RC(2) P
RG(P2) OPTION STRAPPING ON 448A KTU OPTION BLOCK
TO 2ND worn | 2 CIRCOIT
PRINCIPAL TEL SET( | o FEATURE OFT Z
To 2wo pRiNCIPAL TEL SET 1F o ROIPARD | ¢ | INTERRUPTED RING X[ W | 7-6 | 3-5
oNp | COMMON AUDIBLE IS USED AND | RC(PAZ) SIGNALS |-SLEARY RING T 166 13-4
st RINGER 1S NOT TO BE CUT OFF ~Trarz) | ¢ TEADY: BUZZER X 1810} 1=3
CIRCUIT L(aT2) % FACTORY PROVIDED
p ol
LG(AT2) i
TO ATND STATION | RG(ATZ) i
RC(AT2) NOTES:
L 7€ 1. ADD V. OPTION TO 400-TYPE KTU,
Encun;. 1 2. KTU 15 FACTORY SET TO TIME-OUT IN 6-1/2
7. SECONDS, HOWEVER IT MAY BE ADJUSTED FROM
f—:}%g-}-— 60 | TO 30 SECONDS.
P = 3. IF IMMEDIATE RINGER TRANSFER 1S REQUIRED,
e ar2) | A 449A KTU OR A TURN KEY MAY BE USED. EACH
—— 8 METHOD 15 SHOWN.
r(P2)
“ | ——— 90

Fig. 46—448A KTU Connections (Variable Delay Timer) in 642A Modular Panel
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IST LINE
CIRCUIT SEE
(NOTE 1) oo Tvee K1 JuBER
IST PRINCIPAL TELSET |~ 1N 6208 OR
o 620A2 PANEL
Sw PU 4494 KTU IN
HOOK KEY G42A PANEL
e T — -
a3 T
""{ L [
a3 a3 R > 5A
A
x LV A 1
[ ] L |
Al
RG
RC
LG
@:{ L L& (NOTE 3)
L 58
BORRG ! | %8 OR tRG(PI)
AuD | [ ¥R OR tRC(PI) %
516 RORRC | -
Le(Pi) t LG{PI
e TR oy
L(PI 1o
(P1) — &
se(P1) | sG(PI) &
NL —* f
xerk st} | st
B (NOTE 2)
It-x Np—> >—{ 48
PBX | R TO IST 448A
ATTENDANT STATION LINE R o iF cl i
Sw Py PROVIDED
Hook ,'E T R OR tRC(ATI)— TA
wer.| T Ta T | %8 OR tRG(ATI)— BA q
ra3 a3 " R
LA v A .DD
| £ =211 & STRAPS—__|
Al .
LG(ATI) LG(ATI1)
1A
GEH L(ATI) L(ATI)
L]
LG(a12) LG(AT2) 2
== L(aT2) L(AT2)
8E
B OR RG *#B OR tRG (AT2) v,
A [_ #R OR tRC (AT ~
516 R OR RC (ar2) | ., v
To 2n0 [ AT(2) OR tRG(2)—] 4D
Pax/co ®R(2) OR tRC(2)— 5D
LINE CKT
L L2} - se
- %B OR RG(P2)— gp
1o b ¥R OR tRC(P2) — gp
PRINCIPAL se(p2) — 28
TEL SET
s(p2) — 8¢
L LGiP2) —{ 3A
TO 2ND 4484 1
KTU IF PROVIDED TLipel =y 9
(NOTE 213}—)}— 4E
ce—] sE

1SS 5, SECTION 518-215-419

INSET
(FOR 4494 KTu)

P/O B642A PANEL

CIRCUIT | CIRCUIT 2 A B CODE
5G(P1)
LG[ATH) ] ‘r—% 5 &
sG(P2) .
LG(AT2) F 4\, o9
1 1
Le(P1) : : .
LG(P2) 3l Ny ¢ 4

B GRD (NOTE 2)

B GRD (NOTE 2}

XT(2) OR tRG[2)

s
-]

o

o—1

%T_OR 1RG
L(2)
¥R(2) OR tRC(2
i) | (T ez
(1) @
#7_OR_1RC 5] . ‘]J
c2
i THB OR TRG(ATZ)
L(PI) _@
< o
St § 5 ] l
o ?
¥R_OR 1RC(AT2)
L{ATI) :
WR_OR IRC(ATI) 7 !
L(ATZ) 2o
#B OR 1RG(P2)
HE
*B OR tRC(PI) 8 =y | J,
¥R OR RC(P2)
#R OR tRG(P1) i) 3 o_é l o

®
t

FOR LINE RINGING
FOR COMMON AUDIBLE RINGING

KOTES:

o

w

PROVIUE INTERRUFTED OR STEADY RING

CPTION ON 400-TYPE KTU WHEN

USING COMMON AUDIBLE RINGING,

CONNECT B GRD OMLY IF 448A KTU IS PROVIDED.
IF 44BA KTU IS PROVIDED, NONE OF THE RINGER
CONNECTIONS SHOWN ARE REQUIRED.

THE ATTENDANT LAMP WILL BE CONTROLLED BY THE
4484 KTu.

Fig. 47—449A KTU Connections (Immediate Transfer Control) in 642A Modular Panel
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400-TYPE (NOTE 1 AND 2) P/0 B42A PANEL
KTU IN 620A
OR 620A2 PANEL
(NOTE 3)
C0/PBX T 4A
LINE R 5A
T(1) STA
PU T(1) CO
LS ] - T(6) STA
NET. o T(B) C
H—3¢ R BA 9} ¢4
o R(2) CO
, : ” R{5) CO
: = R(1) €O
2ND
R
e ¥ % T{:l g STA ]
L R 8C n{z, ;
(. T 8D {2) ST
i 5 R(S) STA l
3RD
i 2 = ronsa (] ]
R(B) STA T
‘ n " T(S) STA
[ : it T(4) CO '
ATH R 8c 51 €0 '
LINE T 70 ()
T(2) co 7 1
> ’ % T(4) STA ° T
§ I ki T(2) ST
A
b R o ntal co
LINE T - n:-:: =
). B - R(3) CO 8 l
[’ T 4E 8) 4_1
T(3) €0 T
6TH R 50 -
LINE T 40
R(4) STA
L R 80
b R(7) STA
T SE
R(3) STA 9 l
e R = T(3) STA ° f
LINE T SE ~
L R 98
cT1 S
T0 34A - BE BLOCK EXPANDED FOR CLARITY
vorce coupLer | —  CR1 1o
S
NOTES:

1. DO NOT INSTALL STATUS LAMP FOR JACK CONTAINING 4518 KTU
2. USE 183A2 ADAPTER ON TERMINAL SE FOR T(7) CO AND T(7) STA
3. USE 4000 OR 6 KTU. DO NOT USE 400H

Fig. 48—451B KTU Connections (Music-On-Hold) in 642A Modular Panel
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WOTES:
1. MAKE CONMECTIONS TN TOP LEFT QUADRANT OF TERMINAL
FIELD IF 4798 KTU IS IN CONMECTOR 1A/1B OR TO TOP PO BAZA PANEL
RIGHT QUADRANT IF KTU IS IN COMMECTOR 24/28. (NOTE 1 AMD 4)
2. WAXE COMMECTIONS TO QUADRANT TN 620A OR 620A2 PANEL

CORRESPONDING TO COMMECTOR HOLDING 400-TYPE KTU Im
3. TERMINAL MUFBERS RELATE TO PINS ON CONMECTOR. ]
4. REMOVE OUIDE ASSEMBLY BETMEEM LPPER AND LOWER —
COMMECTORS HOLDING 4798 KTU,
6. REFER TO SECTION 518-215-401 FOR INFORMATION A
ON PLACEMENT OF OPTION PLUGS O 4788 KTU AMD 107A
AND 1078 CIRCUIT MOOULES. Alu) 5
8
Tleo o o
T(C0)
10 Co 5
e |recor|®] ® ° H o
]
UNRESTRICTED
TELEPHONE
€T P/0 620A OR 620A2 PANEL
(WOTE 2)
I - e & o
R
e o ©
T\
(1 RN
[1 RN
RESTRICTED AN
TELEPHONE
SET N =
Ll N

Fig. 49—479-Type KTU Connections (Rotary Dial Toll Restrictions) in 642A Modular Panel
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400-TYPE
Kooa o 498A KTU
15T LINE ] 620A2 PAL Itﬂﬁﬂ
PU| | (NOTE 4)
LI 0 o I )
NET. 75
H—X R 4E
L 4A
(&Y LG 3A
LV R4
ST, "
|
[ T 9E
2ND R 5A
LINE L 8A
A 9A
’ T 8E
3RD R 5C
LINE L ™
A TE
. T 8C
4TH R 68
LINE L 6A
A 48
¢ T 10
STH R 6C
LINE L 88
A C
: T a0
BTH R 58
LINE L BE
A sc
. T SE
7TH R 60
LINE L L]
L A 8
T0 34A
vorce :; e
COUPLER | [40]
NOTES:

(NOTES 1.2.3) p/g gaza PANEL

T{5)

A B CDE

LG

s 0 o

e & o 9o ©

A(4)

L(1)

M2

R(1)

R(3)

R(6)

R(2)

T(1)

T(7)

R(S5)

R(4)

L(4)

R(7)

L(6)

A(S)

A7)

Al1)

L(3)

A(3)

T(4)

L(5)

L(2)

M1

T(3)

A(B)

L(7)

A(2)

T(6)

T(2)

L~

BLOCK EXPANDED FOR CLARITY

1. EACH 498A KTU CONTAINS FOUR CIRCUITS. TO INCREASE CAPACITY TO SEVEN, ADD 11BA1 CM.
2. DO NOT CONNECT ANY SIGNAL VOLTAGE TO TERMINAL 1D OF QUADRANT CONTAINING 498A KTU.
3. DO NOT INSTALL STATUS LAMP FOR JACK CONTAINING 498A KTU.
4. USE A 400D, G, OR H KTU.

Fig. 50—498A KTU Connections (Music-On-Hold) in 642A Modular Panel

Page 90




ISS 5, SECTION 518-215-419

N. 451B or 498A KTU—Music-On-Hold Circuit (Fig. 48

or 50)
STEP ACTION VERIFICATION
1 Place a call to a CO/PBX line having
music-on-hold.
2 After answering, place line on hold. Calling party hears music in receiver.
3 Depress winking CO/PBX line button. Music ceases.

(END TEST)
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P/0 B42A
PANEL
A 400 L P P/0 B42 A PANEL
co|R TYPE RJTEL SETS
KTU ABCODE
T A4 EXT1
R1 AS 1
EXTERNAL L.
RINGER EXT1 B4 EXT4
LOCATED 85
AT SELECTED L I
STATION SETS EXR1
R1
NOTE: PLACE 12 AB 4
STRAP FROM o N
TERM B3 10 aw (B2} 7 EXR4
TERM C9 LINE | ExT2 B R7
L_EXR2 87 EXT2
(13 AB 12
30 | R3 As 15
LINE | ext3 B8 EXTS
_EXR3 B9 EXT7
" 14 04 EXR2
4T | Ra | 0§ R2
LINE | Ex7a E4 RS
(EXR4 | ES EXR5
(" 15 D8 EXR7
07
5TH (RS | D EXT3
LINE | gxrs E6 13
L EXRS E7 16
—_—t—
08
8 > EXTE
BTH | RE
—_——
LINE | eyre E8 EXR3
_—
EXRE E9 R3
- —
17 C5 R6
710 | R7 C6 EXRE
LINE EXT7 c7
—_———e
EXR7 cs
——pe BLOCK EXPANDED FOR CLARITY
III:ITF.I c9
e

Fig. 51—#452A KTU Connections (Power Failure Ringing Circuit) in 642A Modular Paneld
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O. #452A KTU—Power Failure Ringing Circuit

(Fig. 51)

STEP

ACTION

1 Place a call to a CO/PBX line having a power

failure ringer connected to it.

2 Remove power supply 110-volt ac plug from

commercial power outlet.

Caution:

Do not remove 110-volt ac

commercial plug if other calls are

being processed in the KTS.

3 Reinsert 110-volt ac plug from power supply

into commercial outlet.

92A CONNECTING BLOCK

ISS 5,

SECTION 518-215-419

VERIFICATION

(END TEST)

= POWER -
105V RN 105 RN ; CORD
10V AC v ac !
-2 4 &
B SiG : 8 $1G < o
105V 30HZ 105Y
AT 8:. T 148 &
LK K
10 19-, 20-, 2 <2 | &
29-, OR 30-TYPE | A GRD A GRD i 2
POWER UNITS % = < 16 | &
AS REQUIRED | LF > <1 e
{NOTE 11| 10V RN OV RN iy
Q T 19 ok
6 GRD B GRD
-———< 20 | H—
v v
— )t 2t | H—
o ) M5 1 22 Fal
\r T T
ACG AND MG ACG
24 (—'——J
2
NOTES:

INTERRUPTED VOLTAGES, WHEN REQUIRED
MUST BE SUPPLIED THROUGH AN INTERRUPTER.

2. REFER TO 3.09(12) FOR WIRING REQUIREMENTS.

Power failure ringer will operate.

TO 6204,
620a2,
641A, OR
G42A PANELS

Fig. 52—19-, 20-, 29-, or 30-Type Power Unit Connections Using 92A Connecting Block
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Page 94
94 Pages

TABLE |

WIRING BETWEEN 92A CONNECTING BLOCK AND POWER UNIT

LEAD D INSIDE 451M OR 457TM

DESIGNATION WIRING CABLE CABLE
ATALK (W-BL) (BL-W) (BL)
A GRD (W-0) (O-W) (BL-R)
B SIG (W-G) (G-W) (0)
B GRD (W-BR) (BR-W) (O-R)
10V AC (W-S) (S-W) (G)
ACG and MG (R-BL) (BL-R) (G-R)
LF (R-O0) (O-R) (BR)
LW (R-G) (G-R) (BR-R)
105V RN (R-BR) (BR-R) (S)
10V RN (R-S) (S-R) (SR)
106V 30 Hz (BK-BL) (BL-BK) (BL-W)
MS (BK-0) (0-BK) (BL-W-R)




