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1.03

and change code of K8 loudspeaker to
KS-21880,L1

e Add D-180759 kit of parts for installing
215C1 power unit

e Show new method, using nomograph, for
determining number of additional leads
required in satellite installations

e Add satellite information using 14A1-type
terminal blocks

e Add information on new music-on-hold circuit
[498A KTU and 116A1 circuit module (CM)]

e Add 400G and 400H KTUs
e Add use of 415A KTU in 580B KSU

e Delete two optional features and add these
as basic features (Recall and Ring Transfer)
in Part 4.

Further information may be found in:

0463-341-102—Protective Connecting
Arrangement FTP (33A Voice Coupler,
SD-69911-01)

e 503-603-120—575AM and 2575AM Telephone
Sets; Identification, Installation, Connections
and Maintenance

e 503-701-110—832- and 2832-Type Telephone
Sets; Identification, Installation, Connections
and Maintenance

e 503-702-110—833- and 2833-Type Telephone
Sets; Identification, Installation, Connections
and Maintenance

e 512-620-487—Speakerphone System—3-Type;
832-, 833-, 2832- and 2833-Type Telephone
Sets, Connections

e 512-740-471—Speakerphone System 4A; 832-,
833-, 2832- and 2833-Type Telephone Sets

o 518-010-105—Key Telephone System —Grounding
and Special Protection Requirements

e CD- and SD-69653-01, Issue $34 —14A
Communication System Circuit

ISS 3, SECTION 518-450-102

e CD- and SD-69655-01, Issue 2--833A and
2833A Telephone Circuits for Use With 14A
Communication System

e CD- and SD-69657-01, Issue 2—TAl, 7BI,
#and 7C14 Station Busy Selector Consoles
for Use With 14A Communication System,
#21A Communication System, 1A2 Key
Telephone Systemd

e CD- and SD-69915-01, Issue 1—7A or 14A
Communications System Customer Paging
System Interface Circuit

e CD- and SD-69922-01, Issue #24 —Audio
Features, 451-Type #and 498A4 KTU

e CD- and SD-69924-01, Issue 1—T7A
Communication System External Signaling
Circuit

o CD-and SD-69931-01, Issue 1—-TOUCH-TONE®
Adapter Circuit

e CD- and SD-69942-01, Issue 1—400H KTU4

If this section is to be used with equipment or
apparatus reflecting a later issue of the drawing(s),
reference should be made to the CDs and SDs to
determine the extent of the changes and the
manner in which the section may be affected.
1.04 In installations which require more than 18
stations but no more than 7 CO/PBX lines,
refer to Section 518-450-103. This section details
the use of 832- or 2832-type telephone sets with a
580-type KSU (COM KEY 734).

1.05 Condensed functional schematics of consoles
and key telephone units are located at the
end of this section.
2. DESCRIPTION OF APPARATUS
2.01 The 14A Communication System will
accommodate a maximum of 14 CO/PBX
lines and 34 stations. It is wired for a 3-path
intercom. A 580-type KSU houses the power
supplies and KTU mountings. Telephone sets (833-
and 2833-type) are special 20-button desk and wall
sets providing basic services such as pickup, hold,
recall, illumination, voice and tone signaling, multiline
conferencing, and automatic button restoration
(ABR). Optional system features are privacy

Page 3
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(lockout), privacy release, station restriction,
loudspeaker paging (with or without background
music), power failure ringing, music-on-hold (utilizing
a customer-provided music source), intercom preset
conference, station busy console with direct station
selection (DSS), station busy console with message
waiting (MW), TOUCH-TONE adapter, speakerphone,
external signaling circuit, and connection to a
customer-owned and maintained (COAM) paging
system.

2.02 In the 14A Communication System, each
station has access to all CO/PBX lines and
the three intercom paths. One station, selected
as the attendant station (intercom code 0), is the
only station factory-wired in the KSU for CO/PBX
ringing on a common audible basis. Options are
provided to permit CO/PBX lines to ring at other
stations. BA maximum of three stations can be
equipped with consoles to serve as attendant stations.
The second and third attendant stations can be
assigned any intercom code from 7 to 39.4

2.03 As factory-wired, incoming calls on the

CO/PBX lines are answered at the attendant
station. The attendant ascertains the person or
station being called and places the incoming call
on hold. The attendant may then page the called
party, or dial the called station over an intercom
path, to announce the incoming call. The attendant
may reenter the call by depressing the associated
CO/PBX line button.

2.04 The attendant station (station code 0) is the

only station that can divert its common
audible ring via the optional ring transfer (formerly
referred to as night transfer) feature.

2.05 Any station may be optionally wired for

CO/PBX ringing on a single line or for
common audible ringing. Ringing is tone signaling.
Stations cannot be wired for both common audible
and CO/PBX ringing. In the 14A Communication
System, as many as 10 stations may be wired for
common audible ringing.

Note: To reduce C battery crosstalk, KSUs
manufactured before June 1975 should be
modified as shown in Fig. 81.

2.06 Intercom station codes are 0 (attendant

station) and 7 through 39. Codes 1, 2, and
3 are the first digits of the 2-digit station codes;
codes 4, 5, and 6 are paging codes.

Page 4

580-TYPE KSU

207 The 580A (MD) KSU (Fig. 1 and 2) is a

120A apparatus box with a removable front
and rear cover and is designed for floor mounting
only (Fig. 1 and 2). It contains the following
components:

e Two internally mounted power supplies and
a KS-15900, L1 interrupter —

29C1 power supply, SD-81877-01—refer to
Section 167-446-101.

67C1 power supply, SD-82090-01—refer to
Section 167-454-101.

e 15 internally mounted 66-type connecting
blocks for option, station, and console
connections.

e Fuse panel (Fig. 3) which provides power
distribution to connectors and station blocks.

e Status lamps (Table A and Fig. 3) to indicate
status of CO/PBX and intercom lines.

o Designation strip holder and tab assembly
serving as a retainer to lock KTUs in place.

e 424C, 444-type, 453B, 454B, 455B, and 456B
KTUs (furnished with the KSU).

e Connectors to mount four 8-inch and
twenty-five 4-inch KTUs.

e PCurrent production (serial number 6184
and higher) wired to make 440A and 478A
KTUs (TOUCH-TONE adapters) completely
interchangeable.4

2.08 W#The 580B KSU is the same as the 580A
except:

e All wiring for use of a 45l-type KTU
(music-on-hold) in J27 and J29 has been
removed and replaced with wiring for the
498A KTU.

e “C” battery has been added to J26 for
future use.

e Additional leads for planned feature additions
have been brought out on terminals 1A to
15A of block 6.
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Fig. 1—580-Type KSU (Cover Removed)
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Fig. 2—580-Type KSU (Gate Open)
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I. USE ANY CODE OF 400-TYPE KTU EXCEPT-DO NOT
USE 400H IN A 5BOA KSU IF SUPPLYING MUSIC-ON-HOLD.

2. USE 45i-TYPE KTU ONLY IN 5B0A. USE 49BA KTU
WITH 116A1 CM ONLY IN 5808,

3. A 415A KTU CAN BE USED IN PLACE OF A
400-TYPE IN A 5808 ONLY.

Fig. 3—580-Type KSU, Fuse Panel, Lamp Panel, and KTU Connector Arrangement

e “A” battery and “A” ground have been
added to jacks 1 through 14 to permit use
of a 415A KTU (automatic, dc signaling,
private line circuit) in place of a CO/PBX
line circuit.

e The 424C, 444-type, 453B, 454B, 455B and
456B KTUs are not supplied with the 580B
KSU and must be ordered separately.d

2.09 Allwiring connections are made on connecting

blocks located in the KSU (Fig. 2). As all
stations pick up all lines and each line appears on
the same button at all telephone sets, all equipment
connections are factory-wired to the connecting
blocks.

All station connections are made on
the station connection field blocks
using standard color-code cutdown.
Except for satellite wiring plans and
multiple consoles, this eliminates
the need for an external
cross-connection field.

2.10 Fifteen 66-type connecting blocks are mounted
in the KSU:

(a) Connecting block 1 (Fig. 4) provides the

terminals on which option straps are placed
for connecting power failure ringing, CO ringing,
preset conference, and ring transfer.
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(b) Connecting block 2 (Fig. 5) contains the
diode arrangement for intercom preset
conference and common audible signaling.
Terminals are provided for connecting paging
speakers and/or 20A-49 apparatus units.

(c) Connecting block 3 (Fig. 6) contains the

diode arrangement used with zone paging.
Straps are placed on connecting block 3 to connect
the zone to be paged to the desired code.

(d) Connecting blocks 4 and 5 (Fig. 7) contain
the polarity guard diodes for the CO/PBX
lines.

(e) Connecting blocks 6 and 7 (Fig. 8) provide

terminals for connecting station code 0
(attendantstation) and station code 7, the incoming
CO/PBX lines, the optional 33A voice coupler,
and the optional MW or DSS consoles.

(f) Blocks 8 through 15 provide the balance of
the station terminations (Fig. 8).

2.11  The block and column on which a station is

cut down determines the intercom code
assigned to that station. Intercom codes available
are 0, and 7 through 39.

2.12 The fuse panel in the 580-type KSU utilizes
70-type fuses which give a visual indication
of fuse status. The 29- and 67-type power units
are equipped with 24-type fuses which do not
provide a fuse status indication (Table K).

2.13 The lamp panel in the 580-type KSU provides

a status lamp for each CO/PBX line and
intercom path. The lamps give the same indication
of line status (flash, steady, wink) as the line
lamps on the telephone sets. See Fig. 3 and Table
A.

CONSOLES
A. 7A1 Selector C le (S Busy C le With
DSS)

2.14 The 7TA1 selector console (Fiig.9)is a 40-button

console providing a 33-button DSS field with
station busy lamps. Of the seven remaining buttons,
three are used as paging buttons, one is used as
an intercom recall button, and three buttons are
not used. Ivory (-50) is the standard console color,
and a TA2—* faceplate must be ordered with each
console. ®Current production consoles are equipped

1SS 3, SECTION 518-450-102

TABLE A

LINE STATUS LAMPS

DESIG ég’;: FUNCTION
L1 1st CO/PBX Line Lamp
L2 2nd CO/PBX Line Lamp
L3 3rd CO/PBX Line Lamp
L4 4th CO/PBX Line Lamp
L5 5th CO/PBX Line Lamp
L6 6th CO/PBX Line Lamp
L7 7th CO/PBX Line Lamp
L8 8th CO/PBX Line Lamp
L9 ol 9th CO/PBX Line Lamp
L10 10th CO/PBX Line Lamp
L11 11th CO/PBX Line Lamp
2 12th CO/PBX Line Lamp
L13 13th CO/PBX Line Lamp
L14 14th CO/PBX Line Lamp
L15 1st Intercom Path Lamp
L16 2nd Intercom Path Lamp
L17 3rd Intercom Path Lamp
L18
Through Spare
L24

with an ivory mounting cord. Earlier production
had a satin-silver cord.4 The 7A1l selector console
is normally used, in addition to the attendant’s
telephone set, to provide DSS on the intercom.

B. 7B1 Selector Console (Station Busy Console With
MW)

2.15 The 7B1 selector console (Fig. 10) is a
40-button console providing a 33-button

Page 9
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;
COMMON
AUD!BLE
DI 0DES 5
(SEE NOTE)
PRESET 10 10
CONF ERENCE
DI 0DES I
<
[e]
1) 15
o N
TO ZONE 1 ——o—o—o——o——o——o—ﬁ TO 20A-49 APPARATUS
PAG ING ) (2) () (@) (5) (&) ) UNIT FOR ZONE 1
SPEAKERS
P
TO ZONE 2 Y ° 20 TO 20A-49 APPARATUS
PAGING (1) (@ ) @) (5 (6 (1) UNIT FOR ZONE 2
SPEAKERS
7
N
TO ZONE 3 ° 0 : : X
PAGING T e ) B ) S R ) 5 T0. 20A-49 APPARATUS
SPEAKERS m UNIT FOR ZONE 3
7
NOTE :
ATTENDANT COMMON ALDIBLE IS PROVIDED BY
THE 14 DIODES SHOWN, TO REMOVE A CO/PBX
LINE FROM THE COMMON AUDIBLE GROUP.
REMOVE THE D10DE ASSOCIATED WITH THAT LINE.
Fig. 5—Terminal Arrangement for Connecting Block 2
message waiting field. Seven buttons are not used. for each console. The 7B1 selector console is
Ivory (-50) is the standard console #and mounting normally used, in addition to the attendant’s
cord4 color, and a TA2—* faceplate must be ordered telephone set, to provide the message waiting

feature.

*Refer to Table B for color suffix.
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50— S 15
20 20
24 24
NOTE

SEE TABLE E FOR ZONE PAGING CONNECTIONS,

Fig. 6—Terminal Arrang t for C ting Block
3

Note: Connections are provided for one DSS
or one MW console in the 580-type KSU.
Additional consoles may be supplied (maximum
of 3), but external connections and auxiliary
power are required.

ISS 3, SECTION 518-450-102

EXTERNALLY MOUNTED APPARATUS
A. 33A Voice Coupler

2.16 The 33A voice coupler (Fig. 11) is an
interconnecting unit which provides a point
of connection for a customer-provided music source
used with music-on-hold and/or background music.
The unit is 1-13/16 inches deep by 2-3/4 inches
high by 4-3/8 inches in length and is wall-mounted
externally from the KSU. A potentiometer (with
screwdriver adjustment slot) controls the level of
the background music. The unit contains two fuses
for protection against hazardous voltages from the
customer-provided music source.

B. 20A-49 Apparatus Unit

2.17 The 20A-49 apparatus unit provides a point

of connection or interface to a customer-owned
and maintained (COAM) paging system. Also, the
20A-49 apparatus unit is used with a large high-power
paging system provided by the telephone company.
The unit is 1-13/16 inches deep by 2-3/4 inches
high by 4-3/8 inches in length and is wall-mounted
externally to the 580-type KSU. It presents a load
to the 457C KTU equivalent to one loudspeaker
and provides an output impedance to the COAM
equipment of approximately 300 ohms. The output
is transmitted to the COAM paging equipment
through a transformer that is both electrostatically
and electromagnetically shielded to minimize the
possibility of introducing noise. A potentiometer
(with screwdriver adjustment slot) is provided to
adjust the signal level. Connections are made on
five screw terminals. BA contact closure is not
provided in the unit.4

C. 22A-49 Apparatus Unit

2.18 The 22A-49 apparatus unit is an external

signaling circuit that activates a signaling
device which is external to the telephone sets.
The 22A-49 apparatus unit provides a contact
closure or opens a contact. The contact closure is
used to operate KS-16301 type signaling devices
(Section 463-110-100) or other external alerting
devices. The contact open may be used to operate
signaling devices that are activated by an open
circuit. The unit is 1-13/16 inches deep by 2-3/4
inches high by 4-3/8 inches long and is wall-mounted

Page 11
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NOTE:
DIODES SHOWN COMPRISE
FACTORY WIRED POLARITY
GUARD. DIODES ON CONNECT-
ING BLOCK 4 PROTECT LINES
5 | THROUGH 7 AND DIODES
ON CONNECTING BLOCK 5
PROTECT LINES 8 THROUGH
14.

I—LINE 5 %*
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LLINE 13+

[[ume 7%

(o sk
7o\ U

20

* LINE 4
t LINE 1

i
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Ot

LLINE 14+

o—

20

% ON CONNECTING BLOCK 4
+ ON CONNECTING BLOCK 5

24

Fig. 7—Terminal Arrangement for Connecting Blocks 4 and 5

externally to the 580-type KSU. Connections are
made on six screw terminals. The 22A-49 apparatus
unit may be used to activate an external signaling
device for:

e Common audible

e Station codes

e Station line ringing

e Ring transfer.

Page 12

PNote: The 22A-49 apparatus unit provides
a steady signal; interrupted ringing is not
provided.4

D. #KS-21880,L14 Loudspeaker

2.19 The KS-21880,L1 loudspeaker (Fig. 12) is an

indoor loudspeaker used for paging. It is
11 inches high by 10 inches wide by 6-1/2 inches
deep. It has a potentiometer (with screwdriver
adjustment slot) for volume control. The KS-21880,L1
loudspeaker is furnished with a walnut (woodgrain)
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Fig. 8—Terminal Arrangement for Connecting Blocks 6 through 15 (Sheet 1 of 2)
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Fig. 8—Terminal Arrangement for Connecting Blocks 6 through 15 (Sheet 2 of 2)
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647AG5 (NEW)
64745 (OLD)

Fig. 9—7A1 Selector Console (DSS)

finish only. ®The K8 loudspeaker is directly
interchangeable with the KS-21880,L1.4

E. #KS-21939,L2 Loudspeaker

2.20 The KS-21939,L2 loudspeaker replaces the

KS-16846,1.2. It is a horn-type loudspeaker
approximately 9-5/8 inches in diameter and is
equipped with a screwdriver-adjusted volume control.
The loudspeaker can be surface-mounted using the
three holes in the swivel base; or, if desired, a
List 3 can be ordered which is equipped with an
adapter for mounting on a 1/2-inch pipe. The
KS-21939,.2 is for use at all indoor or outdoor
installations requiring a horn-type speaker, and it
can be used as a direct replacement for the
KS-16842,L.2 at existing installations where a volume
control is required.4
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KEY TELEPHONE UNITS

2.21 The circuitry for the 14A Communication

System is provided by 400-series KTUs.
Condensed functional schematics of the KTUs used
in the 14A System are located at the end of this
section.

A. 400-Type KTU (CO or PBX Line Circuit)

2.22 W#The 400-type KTU is a 4-inch unit which

provides the telephone set with CO or PBX
line service. One 400-type line circuit is required
for each line. If the units are being installed in
a 580A KSU, any code of line circuit can be used,
except a 400H cannot be used if music-on-hold is
being supplied—the 400H is not compatible with
the 451B KTU which must be used in the 580A.
Any 400-type KTU, whether equipped with
music-on-hold or not, may be installed in a 580B




SECTION 518-450-102

647AF5 (NEW)
647C5 (OLD)

Fig. 10—7B1 Selector Console (MW)

KSU. In a 580B, a 498A KTU equipped with a
116A1 circuit module (CM) must be used for
music-on-hold. The 400-type KTUs occupy connectors
J1 through J14 in the 580-type KSU. Additional
information on the 400-type KTU may be found in
Section 518-215-400 and CD/SD-69513-01 (400A, B,
C, D), CD/SD-69651-01 (400G), or CD/SD-69942-01
(400H).¢

B. B#415A KTU (Automatic, DC Signaling, Private
Line Circuit)

2.23 The 415A KTU is a 4-inch, 18-contact KTU

for connecting stations in the system to a
private line terminated at a distant station. Another
415A KTU, or other private line KTU which will
respond to a dc signal, is required at the distant

Page 16

end. The 415A can be installed in any of the
CO/PBX jacks of the 580B only. Do not
use a 415A in the 5680B KSU if music-on-hold
is furnished. The 580A does not have “A”
battery and ground wired to these jacks and,
therefore, will not accept the circuit. Additional
information on the 415A KTU can be found in
Section 518-215-400 and CD/SD-69559-01.4

C. 424-Type KTU (Dial Intercom, 19-Code Selector
Circuit)

2.24 The 424-type KTU is an 8-inch dial selective

intercom unit. (Additional information on
the 424B/424C KTU may be found in CD- and
SD-69567-01.) One 424-type KTU is required in
this system and occupies connectors J17 and J18

BSP 518-450-102-i03_1978-06-016.jpg  Scanned by Frank Harrell, (Cowboy Frank) Castle Rock, Colorado Oct 16, 2012 15:32:50



TABLE B

COLOR ORDERING GUIDE

ISS 3, SECTION 518-450-102

SPEAKERPHONE * TELEPHONE SETS,
LOUDSPEAKER, AND SELECTOR CONSOLES, FACEPLATES
TRANSMITTER HANDSETS, HOUSINGS,
HANDSET CORDS
SUFFIX COLOR SUFFIX COLOR SUFFIX COLOR

Fa3 Black =100 Avocado
—108 Teak
=109 Walnut
el g1V Gold

—50 Ivory —50 Ivory —112 Orange
i ] Brown
=it Red
=115 Blue
—118 Black

ol Green

—53 Red

—56 Yellow

—58 White

—60 Light Beige

‘ —62 Aqua Blue

*

The 4A speakerphone is not available in Ivory (—50). A D-180508 kit of parts is required

to change the speakerphone to Ivory. Refer to Section 512-700-100 for kits of parts for

other colors.
in the 580-type KSU. In the 14A Communication
System, the 424-type KTU provides:
e Rotary dial selection

e 19 dial codes (nine single-digit and ten 2-digit
codes).

Note: In the 14A Communication System,
the first digits of the 2-digit codes are 1, 2,

and 3; therefore, 1, 2, and 3 are not available
as single-digit codes. Codes 4, 5, and 6 are
dedicated to paging which leaves codes 0
(attendant station) and 7 through 39 available
for station codes.

The 424C KTU provides circuit
improvements over the 424B, such as
greater tolerance to TOUCH-TONE
dialing and elimination of speaker

Page 17
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SECTION 518-450-102

CAUTION:
FUSES MUST BE
POSITIONED AS SHOWN

Fig. 11—33A Voice Coupler

clicks. The 424B KTU can only
be used in COM KEY 14 installations
when these troubles are not
encountered. In addition, the
424C must be used if a 478B
KTU is used as the TOUCH-TONE
adapter. The 424A KTU is not
to be used in COM KEY 14.

D. 440A or 478B KTU (TOUCH-TONE Adapter Circuit)

2.25 The 440A and 478B are 8-inch units that

provide TOUCH-TONE dialing on intercom
when used with the 424-type KTU. Additional
information on the 440A KTU may be found in CD-
and SD-69906-01 and on the 478B KTU in CD- and
SD-69931-01. The 440A and 478B are electrically
interchangeable, provided the 580A KSU has A
GRD on pin 3 and B GRD on pin 15 of connectors
J21 and J22. All 580-type KSUs with a serial
number of 6184 or higher will have this option
factory-wired. ®For 580A KSUs with a lower
serial number, a D-180720 kit of parts is supplied
with the 478B KTU which permits application of
the proper grounds. An instruction sheet (Fig. 13)
issupplied with the kit of parts.4 One TOUCH-TONE
adapter is required in this system and occupies
connectors J21 and J22 in the KSU.

Page 18

E. 444-Type KTU (Selector Extender Circuit)

2.26 The 444A KTU is an 8-inch, 80-contact unit

which expands the 19 codes of the 424C
KTU (19-code selector circuit) to a total of 37
codes. BThe 444B KTU is the same as the 444A
except two option plugs have been added which
have application only in the 21A Communication
System. In the 14A System, the 444B should be
used as supplied from the factory, that is, with
the option plugs in positions 2-3 and 5-6.4 When
using the 444-type KTU, two more transfer digits
are factory assigned and these digits may not be
used as station codes. Digits 2 and 3 are used as
the second and third transfer digits. (Additional
information on the 444-type KTU may be found in
CD- and SD-69653-01.) One 444-type KTU is
required in this system and occupies connectors J23
and J24 in the 580-type KSU.

F. B451A, 451B, or 498A KTU (Music-On-Hold
Circuit)

2.27 The music-on-hold circuit is a 4-inch unit

that is used with an externally mounted
33A voice coupler to connect a customer-provided
music source to lines that are placed on hold. If
a 580A KSU is used, a 451-type KTU must be
used. Do not use a 400H as a line circuit with a
451-type KTU. The 451-type KTU contains seven
circuits requiring two per system installed in J27
and J29 of the 580A KSU. (Additional information
on the 451-type KTU may be found in CD/SD-69922-01.)

2.28 If a 580B KSU is used, the music-on-hold

circuit must be a 498A KTU equipped with
a 116A1 CM and the line circuit any 400-type KTU.
The 451-type KTU is not electrically compatible in
a 580B KTU. The 498A KTU alone contains four
circuits; an additional three circuits can be added
by connecting a 116A1 CM to the KTU. When
used with the 14A System, the 498A KTU should
always be equipped with a 116A1 CM. The 498A
KTUs equipped with circuit modules are installed
in J27 and J29 of the 580B KSU. (Further
information on the 498A KTU and 116A1 CM may
be found in CD/SD-69922-01.)4

G. 452A KTU (Power Failure Ringing Circuit)

2.29 The 452A KTU is a4-inch unit that automatically

“cuts through” up to seven CO/PBX lines
to external line ringers in the event of a power
failure. (Additional information on the 452A KTU
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ISS 3, SECTION 518-450-102

10 IN.

WOOD CASE ——_]

SPEAKER— | |
10 3/4 IN.
TERMINAL STRIP\\
QUAD INSIDE WIRE
TO KEY SERVICE UNIT POTENTIOMETER
FRONT VIEW SLOT FOR SCREWDRIVER
ADJUSTMENT OF POTENTIOMETER
i | REAR VIEW
(LOUDSPEAKER MAY BE
MOUNTED OVER OUTLET BOX)
*SINGLE MOUNTING CLIP
WALL OR MOUNTING SURFACE
/
VIEW A-A
Fig. 12—KS-21880,L1 Loudspeaker, Connections and Mounting
Page 19
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SECTION 518-450-102

INSTALLATION INSTRUCTIONS FOR D-180720 KIT OF PARTS
(580A KSU)

This instruction sheet 1s intended to assist the installer
when equipping a 478B KTU in 580A KSUs having serial number
6183 or lower. These KSUs require AGRD and BGRD wiring on
connectors J21 and J22 when a 478B KTU is to be equipped

in place of a U440A KTU. Discard this kit of parts if 478B
KTU 1is to be equipped in 580A KSUs having serial number
6184 and higher.

PROCEDURE
1. Remove cover from KSU.
Open gate.

3. Connect wires as shown below by followlng cable paths
and tying 1n place where needed. Connections are made
by sliding terminals of each lead assembly on to con-
nector wire-wrap contacts.

Signal From To
AGRD J18-3#% J21-3,J22-3
BGRD J23-15 J21-15,J22-15
* In some KSUs this connection must be soldered.
[
' ] ] 20 0
23 J2l JIT
[ | 3919
J24& Jot JI8
ey - .
-~ NS

4, Plug 478B KTU in connectors J21 & J22.
5. Reassemble cover on to KSU.
Fig. 13—WFacsimile of Instruction Sheet for D-180720 Kit of Partsd

Page 20
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may be found in CD- and SD-69652-01.) Two 452A
KTUs are required in this system (one for each
seven CO/PBX lines used) and occupy connectors
J31 and J33 in the 580-type KSU.

H. 453B KTU (Lamp Driver Circuit)

2.30 The 453B KTU is a 4-inch unit that provides
additional lamp current necessary to power
the system lamps. Each KTU can serve up to
seven CO/PBX lines. In the 14A System, the
400-type line circuits supply the lamp current for
the line status lamps and the first ten stations.
The lamps for the remaining 24 stations are driven
from the two 453B KTUs which occupy connectors
J34 and J36. (Additional information on the 453B
KTU may be found in CD- and SD-69653-01.)

I. 454B KTU (3-Path Intercom Access Circuit)

2.31 The 454B KTU is an 8-inch unit that contains
three separate intercom paths. Path selection
is based on operation of an associated intercom
button on the key telephone sets. The 454B KTU
also provides dial tone, seizes the code selector
(424C KTU), and provides flashing lamp signal
during selection and steady lamp during busy mode.
The unit occupies connectors J19 and J20 in the
580-type KSU. (Additional information on the 454B
KTU may be found in CD- and SD-69930-01.)

J. 455A KTU (Tone Ringing Signal Generator Circuit)
2.32 The 455A KTU is a 4-inch unit containing
the tone ringing generator that provides
tone ringing on incoming CO/PBX calls. The 455A
KTU occupies connector J25 in the 580-type KSU.
(Additional information on the 455A KTU may be
found in CD- and SD-69652-01.)
K. 456B KTU (Voice and Tone Alerting Circuit)

2.33 The 456B KTU is a 4-inch unit that provides
the following features on intercom calls:

e Ringback tone to calling party
e Tone alerting signal to called party
e Voice signaling to called party

e Input signal to paging amplifier.

ISS 3, SECTION 518-450-102

234 The 456B KTU occupies connector J26 in

the 580-type KSU. (Additional information
on the 456B KTU may be found in CD- and
SD-69652-01.)

Note: The 456A KTU is rated MD but can
be used in installations where paging feedback
or radio frequency interference (RFI) is not
encountered. Paging feedback can also be an
installation problem and changing to the 456B
will only help in marginal cases.

L. 457C KTU (Paging Amplifier Circuit)

2.35 The 457C KTU is a 4-inch unit that contains

the paging amplifier circuitry for paging
and for customer-provided background music. The
customer-provided music source can be connected
to the paging speakers while the paging circuit is
not in use. Three 457C KTUs can be used in the
14A System and seven loudspeakers can be connected
to each unit. For paging, each 457C KTU may
be accessed by a separate intercom code (for zone
paging) or one intercom code may activate a
combination of units. The 457C KTUs occupy
connectors J28, J30, and J32 in the 580-type KSU.
(Additional information on the 457C KTU may be
found in CD- and SD-69652-01.)

KITS OF PARTS
A. D-180486 Kit of Parts (Privacy Circuit)

2.36 A D-180486 kit of parts provides the privacy

or lockout feature in a telephone set. A
station equipped with a privacy circuit is prevented
from picking up a busy CO/PBX line. The privacy
circuit does not provide privacy on the intercom
lines. The D-180486 kit of parts can be added to
all 833/2833-type telephone sets with the exception
of the 833B/2833B(MD) and 833BM/2833BM,
833DM/2833DM telephone sets which are manufactured
with an operational privacy circuit.

B. D-180656 Kit of Parts (Shelf for Wall Mounting
Telephone Sets)

2.37 The D-180656 kit of parts (Fig. 21) provides

a method for wall mounting COM KEY
telephone sets. The kit consists of a shelf assembly
(ivory colored) and a retaining clamp. The shelf
will incline the telephone set 15 degrees from the
horizontal to facilitate its use.

Page 21
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SECTION 518-450-102

C. #D-180759 Kit of Parts (for Adding 215C1
Power Unit to 580-Type KSU)

238 The D-180759 kit of parts provides for

mounting a 215C1 power unit (required for
multiple consoles) in 580A KSUs having a serial
number lower than 14425. The kit consists of a
new electrical outlet box, mounting bracket, and
necessary hardware. The existing electrical box
must be replaced with the box supplied with the
kit. The 215C1 power unit is then mounted on
the bracket which is part of the box.

D. D-180720 Kit of Parts (for Adding 478B KTU to
Earlier Model KSUs)

2.39 The D-180720 kit of parts is supplied with

the 478B KTU and is required only when
adding the KTU to 580A KSUs having a serial
number below 6184. The kit consists of two wire
assemblies equipped with terminals which are used
to supply A GRD and B GRD to J21 and J22 of
the KSU. Instructions (Fig. 13) are supplied with
the kit of parts.4

TELEPHONE SETS
A. Full Service Telephone Sets

2.40 The 833- and 2833-type telephone sets are

20-button key telephone sets designed for
use with the 14A Communication System. The
sets are equipped with a loudspeaker for tone and
voice signaling. A volume control is provided to
control the level of the signal. Conferencing of
two or more CO/PBX lines is accomplished by
simultaneously depressing the buttons associated
with the lines to be conferenced. Transmission
cannot be guaranteed using this type of
conferencing. CO/PBX lines cannot be conferenced
with intercom lines. Automatic button restoration
(ABR) restores all depressed buttons when the
handset is replaced. The lamp under the HOLD
button can be provided for use as a message waiting
indicator.

Caution: If multiple buttons are
depressed at an idle station, the
system may be disabled.

2.41 Telephone sets for the 14A Communication

System are available in ivory (-50) only and
are shipped from the factory with throw-away,
protective faceplates. For each set, it is necessary

Page 22

to order a colored faceplate from the complement
of nine vinyl-clad metal decorator faceplates that
are available (see Table B). ®Current production
sets are equipped with an ivory (-50) mounting
cord. Earlier production had a satin-silver (-87)
cord.4

833A (MD) Telephone Set

2.42 The 833A (MD) telephone set is a rotary dial

desk-type key set. The set has 14 CO/PBX
line buttons, 3 intercom line buttons, a HOLD
button, a RECALL button, and a PRIV RLS (privacy
release) button. The PRIV RLS button is not
factory-connected and must be connected in the
field when privacy release is to be provided. A
privacy circuit (D-180486 kit of parts) can be installed
in the set when privacy is required.

833B (MD) Telephone Set

2.43 The 883B (MD) telephone set is a rotary dial

desk-type key set. The set has 14 CO/PBX
line buttons, 3 intercom line buttons, a HOLD
button, RECALL, a PRIV RLS button, and a
privacy circuit. All buttons and the privacy circuit
are factory-connected.

833BM Telephone Set

244 The 833BM telephone set is the same as
the 833B (MD) telephone set except modular
handset components are added.

833C (MD) Telephone Set

2.45 The 833C (MD) telephone set is a rotary dial
desk-type key set. The set has 14 CO/PBX
line buttons, 3 intercom line buttons, a HOLD
button, a RECALL button, and a RING TR (ring
transfer) button. The RING TR button is not
factory-connected and must be connected in the
field when the set is used to provide ring transfer.
A privacy circuit (D-180486 kit of parts) can be
installed in the set when privacy is required.

Note: In early production 833C telephone
sets, the RING TR button was factory-connected.

833CM Telephone Set
2.46 The 833CM telephone set is the same as

the 833C (MD) telephone set except modular
handset components are added.
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833DM Telephone Set

2.47 The 833DM telephone set is the same as
the 833BM except it is designed for wall
mounting.

833EM Telephone Set

2.48 The 833EM telephone set is the same as
the 833CM except it is designed for wall
mounting.

2833A (MD) Telephone Set

2.49 The 2833A (MD) telephone set is the same
as the 833A (MD) telephone set except it is
equipped with a TOUCH-TONE dial.

2833B (MD) Telephone Set

2.50 The 2833B (MD) telephone set is the same
as the 833B (MD) telephone set except it is
equipped with a TOUCH-TONE dial.

2833BM Telephone Set

2.51 The 2833BM telephone is the same as the

833B (MD) telephone set except it is equipped
with a TOUCH-TONE dial and modular handset
components have been added.

2833C (MD) Telephone Set

2.52 The 2833C (MD) telephone set is the same
as the 833C (MD) telephone set except it is
equipped with a TOUCH-TONE dial.

2833CM Telephone Set

2.53 The 2833CM telephone set is the same as

the 833C (MD) telephone set except it is
equipped with a TOUCH-TONE dial and modular
handset components have been added.

Note: Early production 833C (MD) and 2833C
(MD) telephone sets had the RING TR (ring
transfer) button connected at the factory.

2.54 The 2833DM telephone set is the same as
the 2833BM except it is designed for wall
mounting.
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2833EM Telephone Set

2.55 The 2833EM telephone set is the same as
the 2833CM except it is designed for wall
mounting.

B. Intercom-Only Telephone Sets
575AM-50 Telephone Set

2.56 The 575AM-50 telephone set is a rotary dial,

6-button key set arranged for intercom
service only. The set is equipped with a
loudspeaker for tone and voice signaling. A volume
control is provided to control the level of the signal.
The first button (hold button position) is a red
nonfunctional button (blocked nonoperative) which
may be illuminated for use as a message waiting
indicator. The second, third, and fourth buttons
are illuminated intercom pickup buttons. The fifth
and sixth are not illuminated and are blocked
nonoperative.

2.57 As shipped from the factory, only two

intercom buttons (buttons two and three)
are wired operational. When the 575AM-50 telephone
set is used with the 14A System, it is necessary
to connect mounting cord leads black-green and
green-black to terminals 8T and 3H (of the terminal
strip) and the black-brown lead to terminal L3 (of
the lamp socket) in order to activate the third
intercom button.

2.58 Theintercom pickup buttons onthe 575AM-50
telephone set do not automatically restore

to the nonoperated position when the handset is

placed on-hook.

2575AM-50 Telephone Set

2.59 The 2575AM-50 telephone set is the same
as the 575AM-50 telephone set except it is

equipped with a TOUCH-TONE dial.

3. INSTALLATION

PLANNING

3.01 Survey the area to be served by the 14A
Communication System. Select a location

for the 580-type KSU that:

e Provides a safe working location
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e Provides floor space away from foot traffic
and is protected from vehicular traffic

e Has customer approval and is in his best
interest

e Has adequate light and is always accessible

e Is protected from water damage or blows
incidental to cleaning

e Is central to station locations to permit
shortest cable runs

e Is clean, dry, well-ventilated, and free from
corrosive fumes

e Is not subject to extreme temperatures

e Is near a commercial ac power receptacle
not under the control of a switch.

The floor should be level and not
subject to heavy vibrations.

3.02 Arrangements should be made for the customer
to provide a commercial ac power receptacle
in accordance with the following:

e Not under control of a switch.
e Separately fused.
e Receptacle should be grounded 3-wire type.

3.03 Select appropriate apparatus according to
job requirements.

Caution: The paging features of the 14A
System can be inadequate for paging in
noisy locations. A preinstallation survey
should be made of noisy areas where paging
is to be provided (see Section 981-251-100).
The results of the survey may indicate:

o Additional loudspeakers, located closer
together, will be required.

e An auxiliary paging system (telephone

company or customer-provided) will be
required.
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An auxiliary paging system requires the use of a
20A-49 apparatus unit.

ORDERING GUIDE
3.04 Apparatus for Basic Service:

e Cable, Connector, A50B (order one for each
833- or 2833-type telephone set; length must
be specified)

o Plate, Face, 833A—* (order one for each
833-type telephone set)

o Plate, Face, 2833A—* (order one for each
2833-type telephone set)

o Set, Telephone, 833BM-50 or 833DM-50 (has
privacy release button; order as required
for full servicerotary dial stations)—faceplate
must be ordered separately

e Set, Telephone, 833CM-50 or 833EM-50 (has
ring transfer button; order as required for
rotary dial station)—faceplate must be ordered
separately

e Set, Telephone, 2833BM-50 or 2833DM-50
(has privacy release button; order as required
for TOUCH-TONE dial stations)—faceplate
must be ordered separately

e Set, Telephone, 2833CM-50 or 2833EM-50
(has ring transfer button; order as required
for TOUCH-TONE dial station)—faceplate
must be ordered separately

e PUnit, Service Key, 580B (424C, 444-type,
453B, 454B, 455A, and 456B KTUs are not
included and must be ordered separately)

e Unit, Telephone Key, 400H (order one for
each CO line as required in 580B KSU) (not
compatible in 580A KSU with music-on-hold)

e Unit, Telephone Key, 400D or 400G (order
one for each CO/PBX line as required in a
580-type KSU)4

e Cord, Power (order required length)

824013288 (P-40J328)—4 foot
824013296 (P-40J329)—6 foot
824010995 (P-40J099)—12 foot

*Refer to Table B for color suffix.
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3.05 Optional Apparatus (order as required):

e Cable, Connector, A25B (order one for each
575AM-50 or 2575AM-50 telephone set; length
must be specified)

e Cable, Connector, A50B (order one for each
selector console; length must be specified)

e Console, Selector, 7A1-50 (Station Busy
Console with DSS)—order faceplate separately

e Console, Selector, 7B1-50 (Station Busy
Console with MW)—order faceplate separately

e Coupler, Voice, 33A (order when music-on-hold
or background music is provided)

e Diode, 446F, or equivalent (order one for
each rotary dial station to be restricted)

o Key, 6041G-50 (order one when flexible
station ring transfer is provided)

e Kit of Parts, D-180486 [Privacy Circuit—
order one for each 833A/2833A(MD),
833C/2833C(MD), 833CM/2833CM, 833EM/
2833EM telephone set to be equipped with
privacy]

e Kit of Parts, D-180656 (Shelf Assembly—
order one for each 833 and 2833 desk-type
telephone set to be wall-mounted)

e PKit of Parts, D-180759 (order one for each
580A KSU with serial number less than 14425
where 215C1 power unit is required for
multiple consoles)4

o Plate, Face, TA2—* (order one for selector
console)

e Ringer, E1C (order one for each CO/PBX
line to be wired for power failure ringing)

e Loudspeaker, PKS-21939,L.2 (outdoor or indoor
loudspeaker—order as required for paging
locations requiring a surface-mounted horn-type
loudspeaker)4

e PLoudspeaker, KS-21939,L3—same as List 2
but arranged for mounting on 1/2-inch piped
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e Loudspeaker, ®»KS-21880,L14 (indoor
loudspeaker—order as required for indoor
paging locations)

o Set, Telephone, 575AM-50 (order as required
for intercom-only rotary dial stations)

e Set, Telephone, 2575AM-50 (order as required
for intercom-only TOUCH-TONE stations)

e Speakerphone, 3B—order one of each of
the following for each station to be equipped
with speakerphone:

Cord, D10R—* (specify length: 1 foot 4
inches, 9, 12, or 25 foot)

Loudspeaker, 760A —*
Transformer, 2012B
Transmitter, 666B—*

Unit, Control, 55B

Speakerphone, 4A —order one for each station
to be equipped:

Adapter, 223-A-49 (includes M16C and M2FG
cords)

Loudspeaker, 108A —*
Transmitter, 680A —*
Kit of Parts, D-180508

Unit, Power, 85B1-49

Unit, Apparatus, 20A-49 (order when 14A
System is connected to a customer’s paging
system or to a separate paging system
provided by the telephone company)

Unit, Apparatus, 22A-49 (order when signaling
devices, external to telephone sets, are
required)—signaling devices, bells, buzzers,
horns, gongs, etc, and an external power
supply must be ordered separately

*Refer to Table B for color suffix.
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e Unit, Power, 215C1 (auxiliary power supply
for multiple consoles)

e PUnit, Telephone Key, 415A (Automatic, DC
Signaling, Private Line Circuit; order as
required)4

e Unit, Telephone Key, 440A (TOUCH-TONE
Adapter Circuit) (order one for 14A System
when TOUCH-TONE dialing is provided)

e Unit, Telephone Key, 451A or 451B
(Music-On-Hold Circuit) (one unit for seven
CO/PBX lines; order as required)

e Unit, Telephone Key, 452A (Power Failure
Ringing Circuit) (one unit for seven CO/PBX
lines; order as required)

e Unit, Telephone Key, 457C (Paging Amplifier
Circuit) (one unit for each paging zone of
up to seven loudspeakers; order as required)

e Unit, Telephone Key, 478B (TOUCH-TONE
Adapter Circuit) (order one for 14A System
when TOUCH-TONE dialing is provided)

e PUnit, Telephone Key, 498A (when equipped
with a 116A1 CM, supplies music-on-hold
for seven lines in a 580B KSU).

e Module, Circuit, 116A1 (order one for each
498A KTU)M

306 Replaceable Components:

(a) 680-Type KSU —
o Fuse, 24B (3A)
e Fuse, 24C (2A)
o Fuse, 24F (5A)
e Fuse, 70A (1-1/3 amperes)
e Fuse, 710G (1/2 ampere)
o Fuse, 70H (3/4 ampere)
o Fuse, Bussman MDL-2 (2 amperes)
e Fuse, Bussman MDX-5 (5 amperes)

e Interrupter, KS-15900, L1
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e Lamp, 51A

e Unit, Telephone Key, 424B or C (19-Code
Selector Circuit)

e Unit, Telephone Key, 444A (Selector Extender
Circuit)

e Unit, Telephone Key, 453B (Lamp Driver
Circuit)

e Unit, Telephone Key, 454B (3-Path Intercom
Access Circuit)

e Unit, Telephone Key, 455A (Tone Ringing
Signal Generator Circuit)

e Unit, Telephone Key, 456B (Voice and Tone
Alerting Circuit)

e Unit, Power, 29C1
e Unit, Power, 67Cl.
(b) 7A1 and 7B1 Selector Consoles —
e Base, TA1 (for 7A1 selector console)
o Base, 7B1 (for 7Bl selector console)
e Cord, Mounting, D100J-50
e Housing, 6A1-50
e Key, 647AG5 or 647J5 (bottom key in 7TAl)
e Key, 647J5C (top three keys in 7TA1l)

e Key, 647AF5 or 647C5 (all four keys in
7B1)

e Lamp, 51A
o Plate, Face, TA2— (see Table B for color).
(c) 33A Voice Coupler —
e Fuse, 35P (3/4 ampere).
(d) 676AM and 2575AM Telephone Sets —
e Cord, D20P-87 (mounting cord)

e Cord, H4DU-50 (handset cord)
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e Dial, 9CA (rotary dial)
e Dial, 35Y3A (TOUCH-TONE dial)
e Key, 636A
e Lamp, 51A
e Set, Hand, G15A-50.
(e) 832- and 2832-Type Telephone Sets —
o Refer to Section 503-701-110.
(f) 833- and 2833-Type Telephone Sets —

e Refer to Section 503-702-110.

INSTALLING

3.07 Use care when transporting and unpacking
apparatus so as to prevent damage to
components.

A. 580-Type KSU
Warning: The 580-type KSU weighs

approximately 230 pounds excluding the
plug-in units and requires extreme care in

unpacking and handling to avoid personal

injury or damage to the apparatus.

3.08 The lift-off cover should be removed and
the hinged gate securely latched (closed)
prior to moving or lifting the apparatus cabinet.

Accidental opening of the gate could result in

personal injury and/or damage to the apparatus.

3.09 To install the 580-type KSU:
(1) Place cabinet in selected location and level.
(2) Remove lift-off cover.

(8) Secure cabinet to floor using appropriate
fasteners.

(4) Unlatch gate and open it slowly while
observing that the cabinet is securely attached
to floor and does not move or tilt.

ISS 3, SECTION 518-450-102

(5) Close gate slowly while observing that wiring
forms and cords do not pinch or bind.

(6) Connect a 14-gauge ground wire from the

LOC GRD terminal of the power units to
an acceptable local ground as a circuit ground.
If a 3-wire grounded receptacle is not available,
a frame ground (No. 14 gauge wire) must be
connected from the case of the power units to
an acceptable local ground.

Caution: Do not strap the circuit ground
to the frame or case of the power units.
The susceptibility of surge damage to
semiconductor components used in 400-series
KTUs requires that grounding procedures
be followed. Properly grounded installations
will minimize service failures that can
result from surge voltages or differences
between dissimilar grounds.

(7) Terminate CO/PBX or private lines on
connecting block 7, column A, terminals 23
through 50. See Fig. 14.

(8) Terminate station cables. Cut down the

A50B connector cables on connecting blocks
6 and 7, 8 and 9, 10 and 11, 12 and 13, or 14
and 15 as shown in Fig. 15. The intercom code
assigned to each column is shown at the top of
the blocks in Fig. 15. A direct cable run to
any station may not exceed 667 feet of 24-gauge
cable.

(9) Place or remove option straps (if required)
and connect optional apparatus (such as
selector consoles, loudspeakers, etc).

(10) Install power cord. Do not connect to
ac source at this time.

(11) Close and latch gate.

(12) Dress and attach all connector cables and

inside wires, connected to the KSU, in a
neat manner. Clean up and properly dispose of
all scrap wire.

(13) Install KTUs necessary to provide required
services. See Fig. 3 for KTU connector
arrangement.
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Fig. 14—Connections for Incoming CO/PBX Lines

B. Satellite Wiring Plan

3.10 The 14A System is designed for “home run”

(direct) cabling from each telephone set to
the KSU. Where it is more practical to serve a
group of stations from a secondary location, a
“satellite” wiring plan can be used. ®The satellite
wiring plan is a connecting block arrangement for
station terminations served by connecting cables
from the KSU. No more than 17 stations can
be served from a satellite locationd
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3.11 #Cabling is required between the KSU and
the satellite location to provide the following
leads:

e Those leads common to all stations, such as
T, R, and A of the CO/PBX lines, T and
R of the intercoms, etc. Only one appearance
of these leads is required at the satellite.

o Six leads for each station code working from
the satellite location. These are the VS,
CO, SB, +10V, ET, and ER leads.

e Additional leads required to cover Al, lamp,
and lamp ground restrictions. These
restrictions limit the voltage drop in the
lamp loop to less than 2 volts and require
a low resistance A to Al lead.

3.12 Two methods are covered for providing the

proper amounts of terminations and leads
at a satellite location. One method employs
prewired 14Al-type terminal blocks. The second
uses standard 66-type connecting blocks and a
nomograph which help to determine the number
of extra lamp and lamp ground leads required.
Both methods take into consideration that the
lamp leads are distributed in the KSU as follows:

(a) Lamp leads for the line status lamp in the
KSU and station codes 0 and 7 through 15
are wired directly from the 400-type KTU.

(b) Lamp leads for codes 16 through 39 are
wired from the 453B (lamp driver) KTU.

A station code grouping arrangement should
be used where possible when satelliting. A
satellite consisting of stations in the O and 7
through 156 (group A) or of stations 16 through
39 (group B) is the best arrangement. If stations
from both groups must be intermixed in a satellite
location, the lamp and lamp ground leads must be
independently considered, whether using the
14A1-type terminal blocks or the standard blocks
and the nomograph.

3.13 All satellite wiring arrangements should

limit the total distance from the KSU to
the satellite plus from the satellite to the station
to 667 feet.d
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Fig. 15—Station Connections (Sheet 1)
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Fig. 15—Station Connections (Sheet 2)
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C. W#Satellite Plan Using 14A1-Type Terminal Blocks

3.14 The 14Al-type terminal blocks consist of a

66-type connecting block factory-wired to
KS- connectors. Connector cables are used from
the connectors to the KSU-—the station telephone
set cables being fed from the satellite are terminated
on the 66-type connecting block. Each 14Al-type
terminal block will accommodate eight 25-pair station
cables. One 14A1-100 terminal block is required
for the first binder of each eight satellite stations,
and one 14A1-75 is required for the second binders.
Station codes assigned to group A and group B
can be intermixed; or, if enough stations are fed
from the satellite, group A stations can be bunched
on one set of terminal blocks and group B on
another.

3.15 If stations from groups A and B are to be

intermixed on the same block, the station
cables must be terminated on an assigned column
and the B bridging clips properly positioned as
shown in Fig. 16. Station cables are terminated
on the 66-type connecting block following the
even-count color code.d

3.16 W#Connections between the terminal blocks

and the KSU are made using connector
cables plugged into the connectors on the blocks.
The raw ends of the connector cables are terminated
in the KSU as shown in Fig. 17 and 18. The
terminations are made on the rows and columns
of the KSU connecting blocks that would normally
contain the station cables.4

3.17 WFor the purpose of illustration, assume a

satellite made up of station codes 7, 10, 14,
16, 20, 23, 30, and 33. One 14A1-100 terminal
block will be required for the first binder of the
station cables and one 14A1-75 for the second binder.
Three stations (7, 10, 14) are in lamp group A
and five stations (16, 20, 23, 30, 33) are in lamp
group B, requiring terminations and the placing of
the bridging clips for a 3/5 combination as shown
in Fig. 16. The station cables are terminated so
that the three stations of group A appear on
columns A, B, and C (codes 7, 10, 14, respectively),
and the five stations of group B are on columns
D, E, F, G, and H (codes 16, 20, 23, 30, 33,
respectively) as shown in Fig. 19.4

3.18 W#Connector cables are plugged into the
connectors of the terminal blocks and routed
to the KSU. The cables are terminated in the
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KSU as shown in Fig. 17 and 18. For this example,
cable No. 1 from the 14A1-100 is terminated where
the cable for the station appearing on column H
of the terminal block (code 33) would be terminated
if home-run, that is, block 14, column B. Cable
No. 2 provides the additional lamp and lamp ground
leads plus the individual code leads for the stations
on columns G and A of the 14A1-100 (codes 30
and 7), so it is terminated on block 12, column G,
and block 6, column H. In addition, the four Al
leads can be obtained on any of the spare terminations
of the satellite stations. Cables 3 and 4 are
terminated in a like manner on the designated
blocks and columns. The three cables from the
14A1-75 are also terminated in the KSU on the
blocks and columns shown in Fig. 19 and provide
access to the second binder leads plus the additional
lamp and lamp ground leads.4

D. WSatellite Plan Using Nomograph

3.19 The same basic rules apply for satellites

using standard 66-type connecting blocks as
with the 14Al-type terminal blocks. Sufficient
conductors must be run from the KSU to the
satellite to provide a one-time appearance of all
common station leads, individual code leads, and
enough L and LG multiples (see 3.12).

3.20 Thenumber of additional conductors required

per L and LG lead is determined using the
nomograph shown in Fig. 20. To use the nomograph,
it is necessary to know three items:

(a) The distance from the KSU to the satellite
location

(b) Number of stations to work from the satellite

(¢) Distance from satellite location to furthest
station working from satellite.

By plotting the values on the proper scales and
connecting them, the required number of additional
conductors required per L and LG lead can be
determined. The three required values are plotted
on scales A, B, and E, respectively, on Fig. 20.
The number of additional leads required per L
and LG lead will be found on scale D. Scales C1
and C2 are used only to establish reference points.4

3.21 W#To illustrate the use of the nomograph,

assume a satellite location is 400 feet from
the KSU, eight stations are to be fed from the
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A c D E F 6 H
L GROUP
GROUP
A. ALL ONE GROUP OR COMBINATION OF 1/7
A C D E F 6 H
& GROUP
GROUP
B. COMBINATION OF 2/6
A c D E %/-—~\$ H
L j ! j GROUP
GROUP
C. COMBINATION OF 3/5
A c D E F 6 H
f !
| GROUP
GROUP

D. COMBINATION OF 4/4

Fig. 16—W#Terminal Assignments and Bridging Clip Locations—14A1-Type Terminal Blocks4

satellite, and the farthest station is 175 feet from (4) Note the point at which the line crosses C1
the satellite. These figures are used as an example (approximately 33); find the same point on
shown on Fig. 20 and are shown as dotted lines. C2 and mark.

To determine the number of extra leads required,

use the nomograph as follows:

(5) Locate the distance from the satellite to
the furthest station (175 feet) on scale E.

(1) Locate the distance from the KSU to the
satellite on scale A (400 feet). (6) Using a straight edge, connect points on C2

and E.

(2) Locate number of stations served by satellite

on scale B (8 stations).

(7) The point where the line from C2 to E

(8) Using a straight edge, connect the points crosses scale D indicates the number of
on A and B and extend the line until it additional conductors required (6 in the example)

crosses scale Cl.

Page 32

for each L and LG lead.

BSP 518-450-102-i03_1978-06-032.jpg  Scanned by Frank Harrell, (Cowboy Frank) Castle Rock, Colorado Oct 16, 2012 15:38:21
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14A1-100 TERMINAL CONNECTOR KSU
BLOCK CONNECTOR 1 CABLE 1 TERMINAL
CONN. BLOCK LEAD
TERMINAL DESIG LORH
1A-H N 1 (W-BL) 11 Y
—326) Sy
2A-H S51 &R BL-W) |2
3“ \27( L1 W-0 I
odAH BT 0-W) |4
& SR ]
\3 -
H (29\ L2 H‘BR)
A-H 34 S 2A . BR-N) B
3A-H \30( 13 W-S) S
10A-H 35 S R3 S-W) 0,
,};: . 331513 (R-BL) [ 11
PR 56 S-3A (BL-R) 12
13A-H $325- T4 (R-0) } 13,
—14A-H 37 R4 (0-R) 14
o $33s L4 (R-6) | 15
oJ6AR 38 5 4A (6-R) |16,
o 7A-H 334315 R-BR) | 17
:::-" Sg SRS BR-R)
o= 3353 LS R-S
20A-H 3 10557 (S-R 20
21A-H $gp5 16 (BK-BL) | 21° | TERMINATE IN KSU
22h-H < 11 2 R6 (BL-BK) | 22 ON BLOCK AND COLUMN
53 218 (Bk-0) | 23° | FOR STATION CODE
O 3aA-H (?;, oA (0-8K) | 24° | TERMINATED ON COLUMN
O — =
°_§§A-H 338517 (BK-6) | 257 "I!Eg:n:::‘B:ggK
o-28AH $ 1335 RT (G-BK) |26,
,g_g" $39d L7 (BK-BR) | 27
,ﬁ:-: 3145 1A BR-BK) | 28
= IT1 BK=S) |29
\‘0\
’:?:-" 3 15511 = 30"
el $_ILt Y-BL 31
o32H_ 3:;2 ACG1 (BL-Y) |32
Agi: (42( 112 (Y-0) 33
o 35H > 7> T
36H EoHaT ( -v; 36
ot 3 18 H)AL62 =
oSIF-H Sa45 M (Y=BR) | 37°
38H 3 195ACG3 (BR-Y) |38_
38H \ ACG4 (Y-S) 39
:OH 3 ACGS (s-Y) |a
1H S 455_A_GND (V-BL) |4
46>
42H ; Vs (BL-V) | 42
434 C BAT V-0 43
D \47)— =
44H 3225 C0 0-v 44
o-45H 3 4% B GNO V-G 45
o 4BH $ 035 S8 (6-V [T
T
ATH 3495210V V-BR) | 47
o 48H 3245 B BAT BR-V) | 4B
oii” \50\ ET v's) ﬂ.
o 50H 3255 ER S-V) |50 J
|

Fig. 17—®Connections for 14A1-100 Terminal Block (Sheet 1 of 4)4
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14A1-100 TERMINAL CONNECTOR KSU
BLOCK CONNECTOR 2 CABLE 2 TERMINAL
CONN. BLOCK '
';EsRHINAI. J'.;ESAI% COLOR
i w-BL) 13 Y
= 313 L=
e Gy - 11_
56 vz 0N | 15,
758 el -G 13°
. 33 5 L6 W 23°
’gﬁr 3203 L7 W-BR) | 27°
oo 34 > ::::;1 3‘_‘;‘)‘1 S1o | TERMINATE IN KSU
ap 30 >4%8 =5 320 | ON BLOCK AND COLUMN
S 3§ >-1- W) FOR STATION CODE
3315 ACG2 R-BL) | 36_ | TERMINATED ON COLUMN
e 28, Shee R0 —]38° | TeRmmaaL aLock
= =
706 (.3,2>_ACGS 0-R 40
36 i R-0 a2°
hEL ey G-R )
L i R-BR) | 46
pEY(] Y BR-R) | 47~
o496 e R-S) |48,
506 Lo L SR 50, |
3A-C s B [3 <
TA-C T BL-BK) | 7
T1A-C il BK-0) | 11
o T5A-C e 0-BK) [ 15
“H8A-C 2295 15 BK=G) | 19
23A-C g L] G-8K) | 23
27A-C A BK-BR) | 27
31A-C 3 145 I BR-BK) | 31
e > 405122 L g TERMINATE IN KSU
= —> 15>t i ON BLOCK AND COLUMN
o S 415—00e 7 36_ | FOR STATION CODE
38A-C 3 16 5 ACE3 BL-Y) | 38_ | TERMINATED ON COLUMN
o 39A-C S 425 ACGA Y-0) |33, | A 0F 14A1-100
o 40A-C 3 175_ACG5 0-v 40° | TERMINAL BLOCK
42A-C 435 8 V-G 17°
44A-C 318550 G-¥ L)
46A-C L Y-8R) | 46
47A-C 319 \>_: 0V BR-Y) | A7~
49A-C 455 E v5) |9
50A-C 2 R 3
O— \20\
37F-H o V-BL) | 37.%
37A-C L BL-V) | 37C | TERMINATE IN KSU ON
o37AC AL V-0 37° | ANY STATION CODES
370-E B 0=V 97° | IN SATELLITE
7 d 7 V-6 s
- 48
> 233 BEV)
drres V-BR)
T BR-V)
&
—>505 sl
— 255 S-V)
Fig. 17—W®Connections for 14A1-100 Terminal Block (Sheet 2 of 4)4
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14A1-100 TERMINAL CONNECTOR
BLOCK CONNECTOR 3 CABLE 3
CONN. BLOCK LEAD
TERMINAL DESIG COLOR
3A-C K
R 326 5L! (w-BL) |3
AT BL-W) |7
TTA-C P V-0 1
*T5A-C S o0 0-W 15
;g:-g 285 15 (W-6 12
= a6 (G-W 2
2TAC 4 (W-BR) [ 27°
_31A-C S it BR-W) | 31_
O3oA-C 7 30 3_ACG WS) |32
©35A-C T S-W) |35
o3EAC 3 313 AC62 R-BL) | 36
38A-C Jg S_ACG3 (BL-R) |38
©38A-C 3 305 ACGH (R-0) | 39
“20A-C R L EACGD 0-R 40
o A RG) | 42
°748 ] G-R 44
768 T R-BR) | 46
778 S A esny, BR-R) | 47
e 39 )
498 ] R-S
3A-C > 1057 e nEE
7A-C 23613 BL-BK) | 7 .
*TTA-C >3 BK=0) | 11
o 337> = s
“95A-C e 0-8K 5
18A-C A BK=6) | 19
23A-C AL G-BK) | 23
27A-C AP BK-BR)
“31A-C S BR-BK) | 31
32A-C 2 405 ACO! BK-S) | 32
35A-C A el SBK) |35
°36A-C - ;f 2 Acez Y-BL) |36
7 38A-C < =1 UNGGS BL-Y) |38
“39A-C (lgz ACG4 Y-0 38°
40A-C 2 - LAces 0-Y 40
°73¢ ;l?_} Vs Y5 |72
44C 2 e G=Y L]
%8¢ 21 YoeR) | 46°
47C S gt T BR-Y) | 47
280 i v-5) | %9
50C S 20AEl s-Y) |50
30-F (48’7L1 v-BL) |3
70-F g BL-V) |7
T1D-F 3433 V-0 :1
*150-F 03 18 0-v 5
*18D-F QI V-G ik}
°330-F L G-V Pk
O370-F A T V-BR) | 27
3I0-F 2o I BR-V) | 31
°350F 2 28 2 weat VS) [32°
®350-F 3055 T2 (5=V)
7 &
|

/\

7\

KSU
TERMINAL

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATED ON COLUMN
B OF 14A1-100
TERMINAL BLOCK

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATEO ON COLUMN
C OF 14A1-100
TERMINAL BLOCK

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATED ON COLUMN
D OF 14A1-100
TERMINAL BLOCK

Fig. 17—W#Connections for 14A1-100 Terminal Block (Sheet 3 of 4)4
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KSU
TERMINAL

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATED ON COLUMN
E OF 14A1-100
TERMINAL BLOCK

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATED ON COLUMN
F OF 14A1-100
TERMINAL BLOCK

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATED ON COLUMN
D OF 14A1-100
TERMINAL BLOCK

14A1-100 TERMINAL CONNECTOR
BLOCK CONNECTOR 4 CABLE 4
CONN. BLOCK
TERMINAL DLEESAI% COLOR
o 30-F 5265 L1 W-BL) |3 _Y
f=F (1 £ L2 8L-W) |7
TID-F s W-0 11
STEOF i @ oW) [ 15
19D-F LS W-G 13
T > 28
230-F o ) G-W 23
27D-F (T W-BR) | 27°
i o
s e CEE
o 30)
o 350-F P T SW) |35,
o 360-F L 315 ACE2 R-BL) | 36
o38D-F S8 NCBS BL-R) [38_
39D-F 3 305 _ACGA R-0 39
oA0D-F iz 2hces 0-R 40
4%E LT R-6 32
LI 3e. 500 G-R 4
46E 3 94558 R-BR] | 46
Ly sl BR-R) | 47
49E Lon O ET R-S) | 49
o EeHa] ST
30-F T BK-BL) | 3 <
*70F S giaule BL-BK) | 7
oT1DF L BK-0) | 11
o T5D-F 3125 18 0-8K) | 15°
190-F B W BK- iE]
°330-F it (G-8K) | 23°
270-F Bl (BK-BR) | 27°
o31D-F Al N BR-BK) | 31
o32D-F B &L BK-5) | 32
o3E0-F v S-BK) | 35
36D-F 3 415_ACG2 V-BL) |36
“38D-F 24 0 ces BL-Y) | 38
oS0t — 163
39D-F 3 4p5 ACGA Y-0 3°
400-F = 17>_>Tss 0-Y a0°
oaF L Y-6 Z°
4aF 3 18500 G-V 1)
46F 4] Y-BR) | 46
4T N ) BR-Y) | 47
oA%F AT Y-5) ﬂ
35T 200405 N
= N = 3 N
o38DF 2 4? LA BL-V) ﬁ‘.
39D-F 3 475_ACGA V-00 |39
o 400-F e 2ACES 0-v) | 40
420 S4g5 Vs V=G) | a2
44D 2 ca G-v) | 44
46D (fgzﬁa V-BR) | 46
oﬂn (24(:10v BR-V) | 47
o430 505 E V-S) | 49
500 \2|5> ER VI [0, )
Fig. 17—W#Connections for 14A1-100 Terminal Block (Sheet 4 of 4)4
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14A1-75 TERMINAL CONNECTOR CABLE 1 KSU
BLOCK CONNECTOR 1 TERMINAL
CONN. BLOCK
TERMINAL DLEE:I% COLOR
1A-H 18 (M-BL) |1 Y
o 526>
2A-H 31 SR8 (BL-W) |2
o3 $975 L8 (W-0 3
oAAH S 0 uBATIG 0-W [
5A-H 35519 W-6 5
BA-H 33 SR8 G-W 6
TH $og3 L8 W-BR) (7
8A-H 34 5 9A (BR-W)
9A-H T (W-5) S
OT0A-H 20)
35 s R10 : R ) 0,
L ;31( L10 (R-BL) 11
12A-H 3g S_10A (BL-R) | 12
oJ3AH S a1l (R-0) 13
14A-H (7 { R PR (0-R) 14
f°T1 H T g LT (R=6) 15
16A-H LSRR (6-R) 16
17A-H 3 345112 (R-BR) | 17
18A-H G CER12 (BR-R) | 18
'°_18H g55 L12 (R-S) 19°
20A-H £ L1 (S-R) 20 _
o 1 N
21A-H (ag( T (BK-BL) | 21
*22A-H $115-R1 (BL-BK)
“23H 3375 L13 (BK-0)
°£4A_H (12( 13A (0-BK) g TERMINATE IN KSU
S5A-H T (BK-6) | 25° | ON BLOCK AND COLUMN
SAH > 38— 55° | FOR STATION CODE
o2 {135 R14 (6-BK) | 26
27H T (BK-BR) [ 27° TERMINATED ON COLUMN
o 339> H OF 14A1-75
o 28A-H S 145 14A BR-BK) 128_ | TERMINAL BLOCK
23A-H $apS 1T BK-S) | 29
°30A-H T S-BK) |30
31H Sa1S 1L Y-BL 31
32A-H S 165 SPARE (BL-Y) [32_
o.33H { 4p$_ACGE (Y-0) 33
34H 3 175_ACG7 (0-Y) 34,
350 5 435_ACGB (Y-6) 35
L > 43>—tes (6-Y) |36
I s 37°
445_RCBT0 (Y-BR) | 37
*3BH FOPELLLL (BR-Y) |38.
pELLE 1) -5) _[39°
40A-H ;20; NT S-Y) 40
41A-H < +10V V-BL) 41
o 42AH 2 ;‘1" 2 SPARE BL-V) [42_
43A-H 475 V-0) 43
#A-H 3225 (0-V) 44
O-%A-H 3485 (V-6) 45
“76A-A 3235 6-V) 46
47H At V-BR) | 47
o 48H 3245 BR-V) | 48
o ASH 3505 v-S)
50H 3 255 S-V) 50
7 7 &

Fig. 18—W#Connections for 14A1-75 Terminal Block (Sheet 1 of 3)4
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14A1-75 TERMINAL CONNECTOR CABLE 2 KSU
BLOCK CONNECTOR 2 TERMINAL
CONN. BLOCK LEAD
TERMINAL DESIG COLOR
36 S L8 (u-8L) 13 _Y
oug 26> s
- $15.18 (BL-W) [7
116 $ 975 L10 (W-0) 11
r '
20 >2 >-L1] (4o | TERmINATE 1N KSU
g >283> (W) | 23° | ON BLOCK ANO COLUMN
0230 33 LIS 2 FOR STATION CODE
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346 55 S_ACGT (S-W) 34
356 3 313_ACGB (R-BL) |35
O & 4
= e ! e
332 ( iex )
386 37 S_ACa1 (0-R) |3s_/
3A-C gy L (R=6) |3 _~
7A-C Sg S L8 (G-R) i
T1A-C o L (R=BR) | 11
“I5A-C st H B (BR-R) [15_
°78A-C 3355 L12 @3] 1B | rermonate v ksu
23A-C S B (s-R) |23
ST > 10>z SK-B0127° | ON BLOCK ANO COLUMN
ST > 36> L R LY | FOR STATION CODE
° > 11 >—xrem (BL-BK) 1 31, | TERMINATED ON COLUMN
o-33A-C 337> (BK-0) §33_ | A OF 14A1-75
34A-C S 125_ACE7 (0-BK) | 34 TERMINAL BLOCK
35A-C (3s> ACGE (BK-G) |35 |
36A-C 2382w (6-BK) | 36,
o 37A-C 3 393 ACETO (BK-BR) | 37
>38A-C o P Al (BR-BK) | 38
“3AC S 805 L8 (BK=S S
7A-C gl (S-BK) |7 __
“11A-C 3415 L10 (Y-BL 11
— 15A-C 3 165 L1 (BL-Y) | 15
b 7 *
-;g::g > 42) t:g (;:3) ;—go TERMINATE IN KSU
o023 317> —{0-0) 1 2% | ow sLock AN coLumw
B > 43512 L) <7 | FOR STATION copE
= > 18 = L 31, | TERMINATED ON COLUMN
33A-C §44>>m (Y-BR) 133 | g oF 14a1-75
34A-C S19 ACGY (BR-Y) 34 TERMINAL BLOCK
35A-C (45> ACGB (Y-S] |35,
36A-C (201 ACGS s-Y) |36,
37A-C (4 L ACGT0 V-BL) | 37
_38A-C oy s Ao BL-V) |38~
3A-C 347518 — =00 {3 _<
7A-C 205 L9 (0-v) |7
TIA-C gyl (V=6) 77> | TERMINATE IN KSU
15A-C (2 TN 6-V) 15 ON BLOCK AND COLUMN
TOAC >23 > VoBR) | 78° | FOR STATION CODE
33AC > 49> BR-V 53° | TERMINATED ON COLUMN
>24). C OF 14A1-75
LR 550> L14 V-S) 1=7, | TemmInaL BLock
31A-C 2055 103 S-V) |31
r ' 7 >
Fig. 18—W#Connections for 14A1-75 Terminal Block (Sheet 2 of 3)4
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14A1-75 TERMINAL
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CONNECTOR CABLE 3

BLOCK CONNECTOR 3
CONN. BLOCK
TERMINAL DLEESAIDG COLOR
3D-F 5 065 LB (W-BL) {3
7D-F S sl (BL-W) 17 _
11D-F $o75 L10 (W-0) (i,
o150-F $o S L1 (0-W 15
o 180-F SogS L12 (W-6 19
¢ o * Bl
23D-F 33 S L13 (6-W) |23
27D-F _SogS L14 W-BR) |27
31D-F $a SBINS BR-W) | 31
33D-F 7 305_ACEE W-5) 33
o 34D-F S5 5 ACGT (S-W) 34
35D-F ESgS o A UACGB (R-BL) | 35
*360-F > 31>es T
36 > (BL-R) 136,
37D-F $ 305 ACG10 (R-0) 37 _
°_°3 8D-F (7 L ACG11 (0-R 38_
3D-F 5335 L8 (R-6 3
7D-F Es ) (G-R 7.
11D-F Ga, lD (R-BR) [ 11
o T50F AT T (BR-R) [ 15°
L /9 7
o 180-F Lg55 L12 (R-S) 19
23D-F 4 10( L13 (S-R) 23
27D-F {ges [0 (BK-BL) | 27
31D-F et s S denS (BL-BK) [ 31
©330F 3 Ay (BK-0) |33
~ 34D-F 2375 ACG7 (0-BK) 34
o= > 12>rem
o-390-F 3385 (BK-G) |35
36D-F ( 135>— (G-BK) 3&;
370-F 3 395 ACGT0 (BK-BR) [ 37
38D-F (14( ACGTT (BR-BK) | 38
3D-F {405 LB (BK=S T
70-F S 155 L9 _(S-BK T
_11D-F {415 L10 Y-BL 11
15D-F 3 1g5_L1 BL-Y) | 15
18D-F 3 405 L12 (Y-0) 19
_23D-F 3175113 (0-Y) 23
210-F EQTESD 2 T L
31D-F B i (6-Y) 31
33D-F 2 182w (Y-8R) ] 33
34D-F T ol ACBY (BR-Y) | 34
35D-F < lgm (Y=5) 35
36D-F R z_m‘-’l 5-Y) 36
37D-F 3 455 ACG10 V-BL) | 37
38D-F OV ELLIL BL-V) | 38
33A-C S 475_ACGB V-0) 33
34A-C $ oo ACGT (0-V) 34
35A-C (48( ACGB (V-6) 35 _
36A-C $ 035 ACGY 6-V) 136,
37A-C $ 4g5_ACG10 V-BR) |37
o.38A-C 4;26 ACG11 BR-V) |38
%50> V-S)
A]zs\ (S'v)
COpm— l 7

KSU
TERMINAL

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATED ON COLUMN
D OF 14A1-75
TERMINAL BLOCK

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATEO ON COLUMN
E OF 14A1-75
TERMINAL BLOCK

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATED ON COLUMN
F OF 14A1-75
TERMINAL BLOCK

TERMINATE IN KSU

ON BLOCK AND COLUMN
FOR STATION CODE
TERMINATED ON COLUMN
C OF 14A1-75
TERMINAL BLOCK

Fig. 18—W#Connections for 14A1-75 Terminal Block (Sheet 3 of 3)4
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TERMINATE IN KSU ON
BLOCK-COLUMN SHOWN

TERMINATE IN KSU ON
BLOCK-COLUMN SHOWN

13-6

—

e - 1-A
8-C 10-E 7-H 11-E
12-6 8-6 10-H 9-C 11-H
14-8 6-H 10-A 10-A 15-B 9-6 9-6
25 PR S
CONN
CONM CABLES
CABLES
H 2 3
A B c 0 E F G H
1 g E E 2 cEl an 2 E o ] o o o o -] )
14A1-100 14A1-75

STATION CABLES

Fig. 19—BExample of Satellite Wiring

3.22 If stations from both lamp groups must be
intermixed in a satellite location, the L and
LG leads from group A and group B must be
brought to the satellite location independently and
the station codes wired to their proper group. For
instance, station code 14 should be wired to group
A and station code 26 to group B if they are

involved on the same satellite location.4

3.23 To maintain a low resistance A lead, where

a satellite is more than 200 feet from the
KSU, add four additional (24-gauge) cable conductors
(five total conductors) for the Al lead. Additional

Page 40
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. B Eub -8 888 2 T 2§ @ 98-8
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Bl 808 8 8 K 5 8 8§ 8 888 8§ B
\ 7 \ i

STATION CABLES

Using 14A1-Type Terminal Blocksd

cable conductors are not required for satellites
located less than 200 feet from the KSU.

3.24 W#Once the total number of terminations is

determined, the proper number of 66-type
connecting blocks can be provided at the satellite
and sufficient conductors run to the KSU. All
terminations should be fully identified to aid in
future rearrangements or repair visits.4

E. Telephone Sets

3.25 Install telephone sets at desired locations.

Install any telephone set options at this
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SECTION 518-450-102

time. Refer to Section 503-702-110 for schematics
and additional information on the 833- and 2833-type
telephone sets or Section 503-603-120 for the 575-
and 2575-type telephone sets.

3.26 When 832- and 2832-type telephone sets are
used with the 580-type KSU, refer to Section
518-450-103.

3.27 Table C may be used as a quick reference
for features of the COM KEY telephone

3.28 Where it is desirable to wall-mount an 833

or 2833 desk-type telephone set, install a
D-180656 kit of parts. The kit of parts (Fig. 21)
consists of a mounting shelf and a telephone set
retaining clamp. Install the mounting shelf using
appropriate fasteners for the surface on which it
is to be mounted. Insert the telephone set mounting
cord down through the opening at the rear of the
shelf. Insert the retaining clamp (screw down)
through the slot of the shelf, up into the base of
the telephone set. Check that the pads on the
telephone set base fit in the slots in the shelf and
tighten the retaining clamp until the telephone set

sets. is held firmly in place.
TABLE C
TELEPHONE SET FEATURES
8338/2833B(MD) 833C/2833C(MD)
FEATURE STATUS 3331‘("0’ 833BM/2833BM 833CM/2833CM
e 833DM/2833DM 833EM/2833EM
Factory-provided o °
Factory-connected (] (]
RECALL
Field-provided
Field-connected
Factory-provided °
PRIVACY Factory-connected (]
ey Field-provided (]
Field-connected °
Factory-provided °
Factory-connected (]
PRIVACY
RELEASE Field-provided
Field-connected
Factory-provided °
RING Factory-connected
TRANSFER . .
Field-provided
Field-connected ®
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RETAINER
CLAMP

MOUNTING SCREWS

Fig. 21—Shelf for Wall Mounting COM KEY Telephone
Set (D-180656 Kit of Parts)

329 The 833DM, 833EM, 2833DM, or 2833EM
telephone sets can also be installed at
wall-mounted stations. Install as follows:

(1) Place 833A-50 adapter supplied with set in

position on mounting surface and mark
location of mounting screw holes. Adapter should
be positioned with slots at bottom.

(2) Drill holes and place two fasteners for keyhole
slots in top left and right corners.

(8) Remove faceplate and housing from telephone
set, if in place.

(4) If connector cable will be brought into the

rear of the set, route cable through slot in
bottom of adapter and fasten adapter to wall
using keyhole slots plus a third screw through
bottom tab of adapter. Coil slack in mounting
cord so that it can be stored in adapter, plug
connector cable into the mounting cord, and
mount set on adapter using keyhole slots and
rivets in base pan.

(5) If mounting cord is to run down wall, feed

cord through slot in adapter, and fasten
adapter to wall using keyhole slots and screw
in bottom tab. Mount set on adapter.

(6) Fasten bottom of set to adapter using base
pan retaining clip and self-tapping screw.
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(7) Replace housing and faceplate.

4. FEATURES (IDENTIFICATION, OPERATION,
CONNECTIONS, AND TESTING)

BASIC FEATURES
A. Automatic Button Restoration (ABR)

4.01 Automatic button restoration is a feature of

the 833- and 2833-type telephone sets. When
the handset is placed on-hook, all depressed buttons
automatically return to the nonoperated position.
The ABR feature prevents inadvertent intrusion
on calls that may be in progress and insures that
multiple buttons will not be left depressed on an
idle set causing an undesired conference.

4.02 The intercom-only telephone sets, 575AM-50
and 2575AM-50, do not have ABR.

4.03 The 833- and 2833-type telephone sets are

operated the same as other sets except
when flashing the switchhook. When switchhook
flashing, the line button(s) associated with the line(s)
being used must be held depressed while the
switchhook is momentarily operated. For this
reason, the RECALL button should be used for
flashing.

4.04 Automatic button restoration is a mechanical

function of the telephone set, no wiring is
required, and field adjustment of the mechanism
is not recommended.

B. Common Audible

4.05 Common audible is derived through diodes

located on connecting block 2 (Fig. 5). As
factory-wired, there is a diode for each CO/PBX
line connected to a common audible terminal. A
factory-provided strap (on the installer’s side of
connecting block 1) connects the common audible
terminal to station code 0. With this arrangement,
whenever there is an incoming call on any of the
CO/PBX lines, the attendant station receives tone
ringing. A flashing line lamp identifies the calling
line.

4.06 The common audible signal can be changed
to a station, or stations other than or in
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addition to the attendant station. To change the
common audible ringing, on connecting block 1:

(1) Remove the factory-provided strap between
terminals H19 and Cl1.

(2) Run a (continuous) strap from the common

audible terminal, H19, to the CO/PBX ring
terminal(s), in column C or column G, associated
with the station(s) selected for common audible
ringing (see Fig. 4).

Note: No more than 10 stations, including
the attendant station, can be wired for
common audible ringing in systems using
a 580-type KSU manufactured after July
1, 1975, or modified as indicated by an
asterisk (*) stamped adjacent to the code
on the KSU backplate. Systems manufactured
prior to that date must be modified per
Fig. 81 to increase the number of stations
wired for common audible from one to
ten.

4.07 A CO/PBX line can be removed from the

common audible group by removing the
corresponding common audible diode. The common
audible diodes are located on connecting block 2
(Fig. 5). When a CO/PBX line is removed from
the common audible ringing arrangement:

e The CO/PBX line must be connected to ring
a selected station(s) via a CO ringing
arrangement.

e The ringing cannot be transferred through
the ring transfer arrangement.

C. Multiline Conferencing

4.08 Multiline conferencing is a feature of the

telephone sets used in the system. Since
there is no amplification involved, this type
conferencing is limited. When lines are conferenced,
using this manner of conferencing, distant
stations may have trouble hearing each other
and transmission is not guaranteed.

4.09 Conferencing is accomplished by simultaneously

depressing the CO/PBX line buttons of the
lines to be conferenced.
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Intercom and CO/PBX lines cannot
be conferenced together.

4.10 All lines that are conferenced together may
be put on hold simultaneously by depressing
the HOLD button.

4.11 To make a call during a conference:

(1) Depress HOLD button—all buttons restored;
conferenced parties cannot hear each other.

(2) Select an idle line and depress line button.
(8) Dial call.

(4) If it is desired to add this call to the

conference, hold this CO/PBX line button
down and simultaneously depress the conferenced
CO/PBX line buttons.

(5) To reenter conference, simultaneously depress
the CO/PBX line buttons of the lines
conferenced.

4.12 If it is desired to add another line to a

conference, hold the line buttons of the
conferenced lines down and depress the line button
of the CO/PBX line to be added to the conference.

4.13 To prevent disconnecting one of the participants

when setting up a conference, ensure that
the conferenced CO/PBX line buttons are held down
while adding another station.

Remember: The system may be disabled if
multiple buttons are depressed at an idle
station.

4.14 Conferencing is a mechanical function of
the telephone set and requires no wiring.

D. Pickup, Hold, and lllumination

4.15 The system provides pickup on CO/PBX

and intercom lines and hold on CO/PBX
lines. Lamps provide the following information:
steady lamps are for line busy, flashing lamps for
incoming calls, and winking lamps for lines on hold.

4.16 The CO/PBX and intercom lines appear on
the same buttons at all stations. By observing
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the lamps associated with the CO/PBX and intercom
line buttons, the station user can readily determine
the status of each line. Any station user can pick
up any idle line or place any CO/PBX line on hold.
Lamp and hold functions are provided by the
400-type KTU.

E. 3-Path Intercom

4.17 The intercom circuit has three talking paths.

A path is selected by depressing one of the
three intercom buttons on the telephone set. There
is no privacy on any path and any station may
enter into an existing call.

4.18 When it is desirable for a station to pick
up only the three intercom lines and not
have access to the CO/PBX lines, a 575AM-50 or
a 2575AM-50 telephone set can be used. Both sets
are connected to the 580-type KSU by an A25B
connector cable. See Fig. 22 for connections.

4.19 The selector, used to select and alert the

called stations, is shared among the three
intercom paths. The alerting signal at the called
station is a tone burst followed by a voice signal
(message) from the calling station. The lamp
functions on the intercom lines are as follows:
When the selector has seized a path, the lamp
associated with the seized path will flash on all
telephone sets. The flashing lamp indicates which
line should be answered by the called station.
When the called station answers, the intercom line
lamp changes from flash to steady. When the
intercom path is idle, the associated lamp is dark.

4.20 To place an intercom call:

(1) Select an idle intercom path and depress
the associated intercom line button.

(2) Lift telephone handset.

Note: If alampis flashing on another intercom
path, Pother stations should not attempt
intercom calls4 until the selector is released
(and lamp goes steady or dark). While the
selector is seized by another station, no dial
tone is heard.

(8) Dial selected station—tone burst signals
called station.
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(4) Calling station may make announcement or
wait for called station to answer. When

called party depresses intercom line button and

goes off hook, intercom lamp will go steady.

4.21 Intercom is factory-wired, requiring the 424B

or C, 444-type, 454B, and 456B KTUs. See
Fig. 8 for connector locations. The intercom code
of a station is determined by the column on
connecting blocks 6 and 7, 8 and 9, 10 and 11, 12
and 13, or 14 and 15, on which the station connector
cable is terminated. See Fig. 15.

F. Tone and Voice Signaling

4.22 All stations in the 14A System are alerted

by a distinctive tone signal. CO/PBX ringing
is a frequency-shifting tone (900 and 1100 Hz)
provided by the 455A KTU. Intercom ringing is
a single tone (500 Hz) provided by the 456B KTU.
In the event a station is simultaneously signaled
by an incoming CO/PBX call and an intercom call,
the intercom signal is given preference.

4.23 Voice signaling is the announcement that

can be made on an intercom call after a
station has been alerted by the tone signal. As
soon as the alerting tone has been heard, the calling
party can make an announcement which will be
heard over the loudspeaker at the called station.
After making an announcement, the calling party
may terminate the call or wait for the called station
to answer.

G. WRecall

4.24 Recall provides the same function as switchhook

flash without restoring the line buttons.
Recall is accomplished by momentarily depressing
the RECALL button on the telephone set. Depressing
the RECALL button opens the ring side of the
line(s) in the telephone set. The RECALL button
is designated by an amber cap.

Caution: When CO/PBX lines are
conferenced and the RECALL button is
depressed, the conferenced lines may be
disconnected.

4.25 All 833- and 2833-type telephone sets are
equipped with a RECALL button.4
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575AM OR 2575AM TEL SET D20P-B7 PLUG (NOTE 2) LEAD P/0 BLOCK
MTG CORD A25B DES|GNATI ON 6, 8, 10,
12 OR 14
NETWORK LAMP SOCKETS TERMINAL ORI (smi 1)
ON 636A KEY STRIP
BK-S, BK-S Im
1T Q— (BK-S) | (BK-S)
(S-BK) (S-BK) IR1
R @Q— — 15 >— e
(Y-BL) Y-BL I
L @ —> 41 >— s
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2T @— e, —> 42 >—]
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2R @Q—] —> 17 >—
(Y-G) (Y-6) 112
L& —> 435 >—] o
(G-Y) G-Y ACG2
L @ — 18 >—]
Y-BR) Y-BR A1
® @—| : T =it
V-BL V-|
K Q (v-BL) S 46 (v-BL) A GND
BL-V BL—
¢ Q@ (BL-V) 3> 21 (BL-V) VS
V-0 V- -24VC
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(V-G) V-G B GN
1Q— —> a5 >—J (-0 °
(G-V) G-V SB
N O — 23 >— $EY)
W (V-BR) 3 493 (V-BR) Hov
(v-S) v-S ETO
$ 0— > o >— 2
3 Q (s-v) 3 253 (S=V) ERO
P/0 BLOCK
7,9, 1,
13 OR 15
(NOTE 1)
BK-G (BK-G)
3T Q— () Bl o A e }4 29
(G-BK (G-BK)
3R Q— ) ot ¥ R 0 30
(BK-BR) (BK-BR)
1 ¥ —> 39 >—o| ¥ = -0 31
NOTE 3 NOTE 4
NOTES:
1. TERMINATE CONNECTOR CABLE FOR INTERCOM ONLY STATION
ON SAME BLOCK(S) AND COLUMN AS B33- OR 2B33-TYPE SETS.
2. LEADS SHOWN ARE ONLY ONES REQUIRED. BALANCE OF CONNECTOR
CABLE CAN BE TERMINATED EXCEPT WHEN 3R0 IC PATH IS REQUIRED.
3. THE BK-G, G-BK AND BK-BR LEADS ARE INSULATED AND
STORED IN THE TEL SET. IF THE 3RO INTERCOM PATH IS
PROV IDED THESE LEADS MUST BE TERMINATED AS SHOWN.
4. TERMINATE LEADS ONLY WHEN 3RD INTERCOM PATH
IS PROV | DED.
Fig. 22— Connections for Intercom-Only Telephone Sets
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H. WRing Transfer

4.26 Ring transfer switches the common audible

CO/PBX ringing from the attendant station
(code 0) to an alternate station or stations in the
14A System. A CO/PBX line that has been removed
from the common audible group cannot have its
incoming ring transferred via the ring transfer
arrangement. Ring transfer can be wired for fixed
station or for flexible station transfer. With fixed
station ring transfer, incoming calls are transferred
to a specific station or group of stations as fixed
by an option strap in the KSU. For information
on flexible ring transfer, refer to OPTIONAL FEATURES.

4.27 To operate ring transfer wired for fixed

station transfer, depress the RING TR (ring
transfer) button on the attendant telephone set
(locking it down). To transfer ringing back to the
attendant station, depress the RING TR button
again which releases it. While the RING TR button
is depressed, the lamp under it is lit (steady).

4.28 Attendant stations which are to control ring

transfer must be equipped with an 833CM,
833EM, 2833CM, or 2833EM telephone set which
is factory-equipped with a ring transfer button.
However, the ring transfer button is not
factory-connected and must be connected in the
field. To connect the ring transfer button, open
the telephone set, move the O-BK lead from
terminal 7 to terminal 11, and move the O-V
mounting cord lead from terminal 1 to terminal 23
on the telephone set terminal board (see Fig. 23).

Note: First production models of the 833C
(MD) and 2833C (MD) telephone sets had the
ring transfer button factory-connected.

4.29 For fixed station ring transfer, in the KSU,
run a strap from the RT terminal (column
H, terminal 21) on connecting block 1 to station(s)
code terminal(s) (in column C or column G) selected
for ring transfer. For example, Fig. 23 shows
station 12 connected for fixed ring transfer. When
more than one station is to be connected for ring
transfer, run a continuous strap from the RT
terminal to all station code terminals of the stations
selected for ring transfer. No more than ten
stations can be wired to ring on ring transfer.
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4.30 To test fixed ring transfer:

(1) Depress the RING TR button at the attendant
station, locking it down—lamp under button
lights (steady).

(2) Select an idle CO/PBX line, depress line

button, lift handset, and dial another CO/PBX
line—station selected for ring transfer rings
(tone burst is heard).

(8) Depress RING TR button on the attendant
station, releasing it—lamp under button goes
off. Tone ringing is heard at attendant station.

(4) Replace handset.d
OPTIONAL FEATURES
A. Station Line Ringing

4.31 The station line ringing feature permits a

station not wired for common audible to
receive the ringing on a selected CO/PBX line.
Any combination of stations may be connected for
ringing on a one line-per station basis.

Remember: The station line ringing and
common audible ringing is tone ringing.

4.32 Terminals representing each CO/PBX line

are located on connecting block 1, rows 22
and 23 (see Fig. 4). To connect a station for station
line ringing, on connecting block 1 select the
terminal in column C or column G associated with
the station to ring. Then determine the terminal
in row 22 or row 23 associated with the CO/PBX
line selected for ringing. Next, run a strap, RC( )
lead, from the CO ring terminal to the station code
terminal. Fig. 24 illustrates station 18, plus the
attendant, connected to ring on line 5 and station
31 to ring on line 10.

433 To remove the CO/PBX lines from the
common audible group, remove the common
audible diode as described in 4.07.

B. External Signaling Circuit

434 When external signaling devices (such as

bells, gongs, chimes, lights, or buzzers) are
to be connected to the 14A System, a 22A-49
apparatus unit must be provided. The 22A-49
apparatus unit is externally mounted, and connections
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CONNECT IONS TO ACTIVATE RING TRANSFER BUTTON IN :I;:SSFER
B33CM, B33EM, 2833CM AND 2833EM TELEPHONE SETS COLUMNS

MOVE LEAD IN TEL SET
FROM TERM. | TO TERM.
RT KEY 0-BK 7 H
MTG CORD | 0-v | 23

LEAD COLOR

STATION
CODES

% REFER TO SECTION 512-210~103 FOR ORDERING
INFORMAT |ON ON 6041G - KEYS

OPTIONS:

@) FIXED STATION RING TRANSFER.
ANY STATION MAY BE SELECTED FOR RING TRANSFER.
TRANSFER TO STATION 12 1S SHOWN HERE.

(H) FLEXIBLE STATION RING TRANSFER.
ANY ONE OF UP TO FIVE STATIONS MAY BE SELECTED
FOR RING TRANSFER THROUGH 6041G - KEY

60416 KEYX |
PU 4
T0
SELECTED
STATION
CODES
o o [e] 07 o o o
@ o o (o] o o o o (o]
COM \ 20N ol ol ORNO ol Ol 0 20
i€ — RING
® © o o o o o o b« TRANSFER
TERMINAL
[e] (o] (o] (o] o o o
3 CABLE
RAIRSHTO o o © @ @ e e @
KSU
24 o o o o o o 24
P70 CONN BLK |
Fig. 23—Connections for Ring Transfer
are made to the KSU with inside wire. In addition, break contact) or that are operated by a circuit
an external power supply must be provided to closure (through a relay make contact).
operate the signaling devices. The 22A-49 apparatus
unit may be used to activate signaling devices that Caution: The 22A-49 apparatus unit
are operated by an open circuit (through a relay contains a nonadjustable, mercury-wetted
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CONNECTING BLOCK |

NOTES:
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N
©

STATION CODES (FOR REFERENCE ONLY)

I. NUMBERS IN PARENTHESIS ( ) REPRESENT THE 14 CO/PBX

LINES.
2. CONNECTIONS AS SHOWN CAUSE STATION 18 TO
RING ON LINE 5 AND STATION 31 TO RING
ON LINE 0.
+ RUN CONTINUQUS STRAP.

w

4. WHERE (T IS NECESSARY TO "STACK"™ LEADS ON A TERMINAL

USE 183B2 ADAPTERS.

% FACTORY PROVIDED STRAP ON INSTALLERS SIDE OF BLOCK.

Fig. 24—Connections for Station Line Ringing
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sealed contact relay and must be mounted
in a vertical upright position.

4.35 The 22A-49 apparatus unit is used to activate
external signaling devices connected for:

e Station codes (see Fig. 25)

e Common audible (see Fig. 26)

e Station line ringing (see Fig. 26)
e Ring transfer (see Fig. 26).

4.36 One 22A-49 apparatus unit is required for

each station code or each CO/PBX line
equipped with an external signaling device. The
maximum resistance of each lead between the KSU
and the 22A-49 apparatus unit is 25 ohms.

4.37 The KS-16301 type auxiliary signals are

recommended as external signaling devices
for use with the 14A System. See Fig. 27 for
connections. Refer to Section 463-110-100 for
identification, installation, operation, maintenance,
and ordering information on the KS-16301 type
signals.

4.38 The external power supply used to operate

the signaling devices must be properly fused
and have the capacity to adequately power the
signaling devices. The ac power receptacle should
meet requirements per 3.02. Information found in
Sections 167-416-201, 167-440-201, or 167-446-101
may be used as a guide toward selecting an
appropriate power supply. Do not use a power
supply that exceeds the contact rating of the
22A-49 apparatus unit which is 130 volts, 1.5 amps,
25 volt/amps.

C. Preset Conference on Intercom

4.39 The preset conference feature allows five

stations to be signaled simultaneously by
dialing station code 39. When preset conference
is provided, by dialing code 39, any station can
establish a conference with the stations that have
been connected for preset conference. The station
capacity of the 14A System is reduced to 33 stations
when preset conference is provided, as code 39 is
forfeited for use as a station code. Where a station
is connected for preset conference and station line
ringing, the signaling of the preset conference
takes precedence over station line ringing.
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Fig. 25—Station Code Connections for External Signaling Circuit (22A-49 Apparatus Unit)
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Fig. 26—Common Audible, Station Line Ringing or Ring Transfer Connections for

(22A-49 Apparatus Unit)

External Signaling Circuit
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Lo Hi ¢ COM (D | Q Q{ ’(/)
90V | 18-48v | 30-48v Nt RELAY.
20 HZ | DC 60 HZ NOT USED coiL KS-16301
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L16-9 TO 48V 60 WZ
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i |
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[ ) L
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2 =4
| RI TO EXTERNAL
CONTROL B 200K g POWER SUPPLY
TO KEY O 2
SERVICE | K'__
UNIT I it 5 5
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GRD ¢
%
= — — — —
® LIST 1,2, 3 4 RS
HOTE :
THE 22A-49 APPARATUS UNIT MUST
BE MOUNTED I A VERTICAL UPRIGHT
POSITION.
Fig. 27—Connections for 22A-49 Apparatus Unit and KS-16301 Type Signals
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4.40 Any station may originate a preset conference

call but only those stations wired for preset
conference will be alerted. An attendant may use
DSS code 39 if the attendant station is equipped
with the optional DSS console. To use preset
conference:

(1) Select idle intercom path and depress
associated button.

(2) Lift handset.

(3) Dial code 39 (attendant may use DSS code
39 on DSS console)—tone burst signals all
stations wired for preset conference.

(4) All preset conference stations will receive
announcement simultaneously.

(5) Called stations must depress intercom line
button and go off-hook to hold conference
or talk to each other.

4.41 Connections for preset conference are made
as follows:

(1) Locate the preset conference terminals, row
24, on connecting block 1 (Fig. 28).

(2) Locate the station code terminals, column
D or H, on connecting block 1, and identify

the terminals associated with the stations to be

connected for preset conference (Fig. 28).

(8) Remove the factory-provided strap between
terminals E24 and H17.

(4) Strap the terminals in the preset conference
row to the desired station terminals in
column D or H (Fig. 28).

(5) Test the preset conference arrangement by

having code 39 dialed from a nonconference
station and verifying that all conferenced stations
are signaled.

Note: The preset conference diodes are
located on connecting block 2 between rows 9
and 12 (Fig. 5).

D. Music-On-Hold

4.42 The music-on-hold feature transmits music
(from a customer-provided music source) to
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PRESET
CONFERENCE
CcoLners

STAT ION
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=
Teliey /’
[} o [} o o o o
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zt\j\:\o o o 24
& O—T

P/O CONN BLK | \
PRESET REMOVE FACTORY
CONFERENCE PROVIDED STRAP

TERMINALS

% CONNECTIONS SHOW STATIONS 7,
14 AND 2! WIRED FOR PRESET
CONFERENCE

Fig. 28—Connections for Preset Conference on Intercom
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calling or called parties on CO/PBX lines that are
placed on hold.

4.43 WMMusic-on-hold is provided on CO/PBX lines

by a 33A voice coupler and two 451-type
KTUs (580A KSU only) or two 498A KTUs equipped
with 116A1 CMs (580B KSU only). The music is
supplied from a customer-provided source. The
customer-provided music source must have an output
impedance low enough to drive an 8-ohm load
without distortion. The music source must also
be adjustable so the listening level of the music-on-hold
may be adjusted. The output of the customer-provided
music source must furnish ac coupling only, thus
blocking all direct current to the input terminals
of the 33A voice coupler.

The customer-provided music source
should be able to deliver up to 1 watt
into an 8-ohm load. The 33A voice
coupler will accept input from any
customer-provided apparatus that
does not operate the fuses in
the voice coupler. The customer
should contact the local Telephone
Company Business Office or the
Marketing Representative to obtain
a copy of the Technical Reference
covering this interface specification.
If a service call is caused by a
malfunction of the customer-provided
equipment, billing should be made
in accordance with Section
660-101-312.

4.44 Connections for music-on-hold are made as
follows:

(a) Install 451-type or 498A KTUs in connectors
J27 and J29. See Fig. 3 for location.

Note: Each 451-type KTU will provide
music-on-hold for seven CO/PBX lines. Each
498A KTU will provide music-on-hold for four
CO lines. When used in a 580-type KSU,
the 498A KTU should be equipped with a
116A1 CM which increases the capacity to
seven lines. To install the 116A1 CM, remove
the screw in the standoff on the 498A KTU,
plug the CM into the KTU, and replace the
screw to secure the CM.

Page 54

(b) Install 33A voice coupler (Fig. 11) as follows:
(1) Remove cover from voice coupler.

Caution: Ensure that 35P fuses are
installed with the springs at the bottom.
If fuses are improperly installed,
operated fuses may cause damage to
customer’s amplifier.

(2) Mount voice coupler externally to the
KSU (wherever customer desires).

(8) Connect voice coupler to 580-type KSU
as shown in Fig. 29.

(4) Have customer connect voice coupler to
his music source as shown in Fig. 29.

33‘:& ENSIDE WIRE )
PROVIDE LOCALLY
COUPLER
SD-69911-01
! cr
(%, TO CUSTOMER A BCDETF G
- PROV IDED
° CR | MUSIC SOURCE o ] i
G GRI
(%3 D —0 o o o0—0
3 MT
G o o o—0
4 X MR
@ -0 o o o—o
5 \
(%% EL 3 o o o—o3%
@ \ r —0 o o o—o
P P T —— T

P/0 COMN BLX 7

INSIDE WIRE (PROVIDE LOCALLY)

Fig. 29—Connections for 33A Voice Coupler

(5) Replace cover on voice coupler.

(¢) Adjustment procedures for music-on-hold are
as follows:

(1) Turn potentiometer on 33A voice coupler
to full counterclockwise position.
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(2) From any station, select a CO/PBX line,
(eg, line 1) and dial a second CO/PBX line
(eg, line 2).

(8) Leaving the handset off-hook at the first
station, at a second 14A station, answer
the incoming call and place call on HOLD.

(4) Return to the first station and have

customer adjust his music source to a
comfortable listening level while listening at
the first station.

(5) Disconnect call making sure handsets are
on-hook and all buttons are restored to
the unoperated position.4

E. WFlexibled Ring Transfer

4.45 Theflexiblering transfer arrangement utilizes

a 6041G key to permit any one of up to five
stations or groups of stations to be selected for
ring transfer of incoming CO/PBX calls.

4.46 To operate flexible ring transfer, depress

button on the 6041G key associated with
the station or stations to receive incoming CO/PBX
calls. Then depress the RING TR button on the
attendant station (locking it down). While the
RING TR button on the attendant station is
depressed, the lamp under it is lit (steady). To
transfer ringing back to the attendant station,
depress the RING TR button again (which releases
it) and operate the HOLD button on the 6041G
key.

4.47 To install flexible ring transfer:
(1) Install a 6041G key at the attendant station.

(2) Provide three cable pairs or six 24-gauge
conductors between the 6041G key and the
KSU.

(8) Connect one conductor (common lead) to
terminal M of the 6041G key (see Fig. 23
or 30).

(4) Terminate the remaining conductors on
terminals 1H, 2H, 3H, 4H, and 5H of the
6041G key, as required.

ISS 3, SECTION 518-450-102

(5) At the KSU, terminate one conductor (common
lead) on the RT terminal (column H, terminal
21) of connecting block 1.

(6) Terminate the remaining conductors on the

terminals of connecting block 1, column C
or column G, corresponding to the codes of the
stations selected for ring transfer (see Fig. 23).

(7) Install designation strip on the 6041G key.
Designate the HOLD button as RELEASE

and label the remaining buttons, according to

the stations they connect, for ring transfer.

Remember: Incoming ringing on the CO/PBX
lines that have been removed from the common
audible group cannot be transferred via the
ring transfer arrangement.

4.48 To test flexible ring transfer:

(1) Depress a button on the 6041G key.

(2) Depress the RING TR button at the
attendant station, locking it down—lamp
under button lights (steady).

(3) Select an idle CO/PBX line, depress line

button, lift handset and dial another
CO/PBX line—station associated with the
depressed button of the 6041G key rings (tone
burst is heard).

(4) While CO/PBX line is ringing, depress

other buttons on the 6041G key, making
sure the station associated with each button
rings.

(5) Depress RING TR button on the attendant

station, releasing it—lamp under button
goes off and tone ringing is heard at attendant
station.

(6) Depress the RELEASE button on the
6041G key and replace handset.

Note: The lamps associated with the buttons
of the 6041G key do not light.
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ATTENDANT TEL
SET CODE 0
co i
+—
RING TR
RT BUTTON
COMMON
60416 KEY
1H PU
2H
3H
M
%
4H
27,
SH
o 2 X
N

co

D

fl g

TEL SET CODE 17

co

D

TEL SET CODE 24

co

TEL SET CODE 25

co
& TEL SET CODE 30
co
G TEL SET CODE 3

NOTES:
L. ANY STATION MAY BE SELECTED FOR RING TRANSFER.
TRANSFER TO STATION 17, 24, 25, 30 OR 31 IS SHOWN HERE.
2. DOTTED LINES INDICATE FACTORY WIRING IN KSU.

Fig. 30—®Example of Connections for Flexible Station Ring Transfer$

F. Loudspeaker Paging and Background Music (b) Provided in three separate zones or areas
using as many as seven indoor and/or
outdoor speakers for each zone

Paging
4.49 In the 14A System paging may be: (c) Connected to a customer’s paging system
(a) Connected to as many as 21 loudspeakers, (d) Connected to a separate paging system
using indoor and outdoor speakers provided by the telephone company.
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4.50 A paging system should be loud enough to

be heard but not loud enough to annoy
anyone located near the speakers. The number
and locations of speakers are influenced mainly by
the environment in which the speakers will be
located. Fig. 31 shows several examples of speaker
placement. Refer to Section 981-251-100 for
information on loudspeaker paging systems. It
may be necessary to experiment, on site, to achieve
the desired results.

Caution: Avoid placing loudspeakers
directly in front of or close to stations
that will utilize the paging system.
An undesirable oscillation (squeal)
can result from such speaker placement.
A separation of 60 feet between

Ac—so' -—vgd——.’d —_— -—w'—»A

EXAMPLE A - SPEAKERS LOCATED ON ONE WALL OF ROOM (NOTES 1, 2 AND 3

)

EXAMPLE B - SPEAKERS LOCATED ON OPPOSITE WALLS OF ROOM (NOTES | AND 2)

e e

/
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telephone sets and loudspeakers is
recommended.

4.51 Paging may be activated by dialing an

intercom code for each zone, by dialing an
intercom code for two zones, or by dialing an
intercom code for all zones or various combination
of zones (see Table D). Intercom codes 4, 5, and
6 are used for paging, and straps must be placed
on connecting block 3 to connect the codes. The
diodes associated with the zone paging arrangement
are located on connecting block 3 (see Fig. 6).

4.52 Connections for paging are made as follows:

(1) Install 457C KTUs (one for each zone or
one for each seven speakers) in connectors

NOTES:
1. EXAMPLES A, B AND C ARE FOR QUIET OR OFFICE
TYPE ENVIROMENTS, LESS THAN 6508 SOUND
PRESSURE LEVEL (SPL). ALL SPEAKERS SHOULD BE
LOCATED AT LEAST 60 FEET FROM ANY STATION
USED FOR PAGING.

. SPEAKER WIRING SHOULD BE RUN SEPARATELY,

NOT PART OF A VOICE CABLE. QUAD CABLE

SHOULD BE USED WITH BOTH PAIRS CONNECTED.
SPEAKERS SHOULD BE HUNG AS CLOSE TO THE
CEILING AS POSSIBLE. MAXIMUM SPEAKER DISTANCE
FROM THE KSU IS 320 FEET USING QUAD WIRE.

. SPEAKERS REACH A DEPTH OF 30 FT. IF ROOM IS
OVER 30 FT. WIDE, FACING SPEAKERS SHOULD
BE USED.

. ONE SPEAKER WILL SERVE A ROOM UP TO 25 FT.

BY 25 FT.

. ONE SPEAKER (HORN) MOUNTED 20 FT. ABOVE
GROUND LEVEL WILL COVER AN AREA APPROXIMATELY
80 FT. BY 100 FT. IF THE HORN IS MOUNTED LESS
THAN 20 FT. ABOVE GROUND LEVEL, TWO HORNS
MUST BE USED. HORNS SHOULD NOT BE MOUNTED
LESS THAN 15 FT. ABOVE GROUND LEVEL. IF MORE
THAN ONE HORN IS USED, THEY SHOULD BE MOUNTED
VERTICALLY, RATHER THAN SIDE-BY-S1ODE.

EXAMPLE C - SPEAKERS LOCATED IN INDIVIDUAL ROOMS (NOTES I, 2 AND 4)

it

EXAMPLE D - OUTSIDE SPEAKER (HORN) LOCATION (NOTES 2 AND 5)

Fig. 31—Example of Paging Speaker Locations
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TABLE D

CODE CONNECTIONS FOR

ZONE PAGING
CONN BLOCK 3
TO ACTIVATE WITH STRAP
AMPLIFIER CODE
FROM T0
TERM. TERM.
4 4B 13A
1st 457C KTU
in Connector 5 8B 13B
J28
6 12B 13C
4 4D 14A
2nd 457C KTU
in Connector 5 8D 14B
J30
6 12D 14C
4 4F 15A
3rd 457C KTU
in Connector 5 8F 15B
J32
6 12F HAE

J28, J30, and J32 in the KSU. See Fig. 3 for
connector locations.

(2) Where background music is provided, install
the 33A voice coupler according to 4.44(b).

(3) Install loudspeakers and connect them to

the KSU using quad inside wire with both
pairs connected (see Fig. 32). To stack leads
on the connecting block terminals, use 183B2
adapters. Speaker wiring should be run separately
and should not be part of a voice cable. Speakers,
connected with 24-gauge quad inside wire (having
both pairs connected), may be located a maximum
of 320 feet from the KSU.

Note: If the customer does not have
music-on-hold but does have background music,
turn the potentiometer of the 33A voice coupler
fully clockwise. Have the customer adjust
his music to the desired level.

453 The #KS-21880,L14 (Fig. 12) or the K8
loudspeaker is an indoor speaker. It is
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wall-mounted or may be mounted over an outlet
box. A mounting clip is furnished with the speaker.
Indoor speakers should be hung as close to the
ceiling as possible. To mount the speaker (see Fig.
12), screw mounting clip to wall or outlet box, slip
speaker baffle over mounting clip and pull speaker
down until it is firmly held by the mounting clip.
Speaker volume is controlled by a potentiometer
(with screwdriver adjustment slot) located in the
bottom of the speaker. Adjust speaker volume
after speaker is mounted.

Speaker volume will be affected by
changes in room content. The addition
of furniture, fixtures, draperies, carpeting
or wall covering may necessitate
increasing speaker volume.

4.54 W#The KS-21939,L2 loudspeaker is applicable

to locations with adverse weather conditions
or where a horn-type speaker is required. The
loudspeaker is also provided with a volume control.
The loudspeaker is installed using the three holes
in the swivel base assembly. A KS-21939,L3
loudspeaker is also available which is equipped with
an adapter for mounting on 1/2-inch pipe.4

Where outdoor speakers (KS-21939,L2)
are installed in other buildings or on
poles, racks or other structures, the
speaker leads must be protected
according to station protection
practices. See Section 460-100-400.

4.55 A customer-owned and maintained (COAM)

paging system, or a separate telephone
company-provided paging system, is connected to
the 14A System through a 20A-49 apparatus unit
(see Fig. 33). The 20A-49 apparatus unit is mounted
externally to the KSU. Where zone paging is
utilized, a separate 20A-49 apparatus unit is required
for each zone.

(a) Connect the 20A-49 apparatus unit as follows:

(1) Remove cover from the 20A-49 apparatus
unit.

(2) Mount the 20A-49 apparatus unit within
200 feet of the KSU (wherever the customer
desires).

(8) Connect the apparatus unit to the KSU
as shown in Fig. 33. Wiring should be
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FIRST PAGING SPEAKERS
SECOND PAGING SPEAKERS
THIRD PAGING SPEAKERS
FOURTH PAGING SPEAKERS
FIFTH PAGING SPEAKERS
SIXTH PAGING SPEAKERS

SEVENTH PAGING SPEAKERS OR
20A=43 APPARATUS UNITS

NOTES:
I« MAXIMUM OF 7 SPEAKERS PER ZONE.

2. MAXIMUM OF 21 SPEAKERS PER SYSTEM.

3. THE NUMBER OF SPEAKERS MUST BE
REDUCED BY ONE FOR EACH 20A-49
APPARATUS UNIT CONNECTED.

4. SEE TABLE D FOR CONNECTIONS TO
INTERCOM CODES.

5. SPEAKER WIRING SHOULD BE QUAD
INSIDE WIRE WITH BOTH PAIRS CONNECTED
AND NOT PART OF A VOICE CABLE.

6. TO "STACK"™ LEADS ON A TERMINAL,
USE 18382 ADAPTERS.

7. THE KS-21880,L1 OR K8 (INDOOR) AND THE
KS-21939,L.2 (OUTDOOR) SPEAKERS ARE THE
ONLY SPEAKERS RECOMMENDED FOR USE WITH
THE 14A SYSTEM.

Fig. 32—WConnections for Paging Speakersd

run separately and not be a part of the voice
cable.

(4) Have customer connect his paging system
to the 20A-49 apparatus unit, using shielded
wire, as shown in Fig. 33.

(5) Replace cover on the apparatus unit.

(b) Adjustment procedure for the 20A-49 apparatus

unit is as follows:

(1) Turn potentiometer to the full
counterclockwise position.

(2) Select an intercom line and dial the paging
code associated with the apparatus unit.

(8) Using normal voice level, make test

announcements while turning the
potentiometer clockwise until a voice level
suitable for the customer’s equipment is
reached.

(4) ®Where necessary, adjust volume control
of individual speakers, if equipped.4

(5) Disconnect call.

Note: Wherethe customer’s paging equipment
has full control of the paging volume, turn
the potentiometer of the 20A-49 apparatus
unit to the full clockwise position.

(¢) Where zone paging is provided, repeat the

adjustment procedure for each zone.

The 20A-49 apparatus unit provides
a nominal 300-ohm output to a
customer-owned paging system. It
does not provide a means to activate
the customer’s equipment; therefore,
the customer’s equipment must
be in the ON mode at all times.
If a service call is caused by a
malfunction of the customer-provided
equipment, billing should be made
in accordance with Section
660-101-312.
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INSTALLER PROVIOED STRAP

P/0 CONN BLK 2

200 FEET OR IS OHMS
LOOP RESISTANCE

LEAD LENGTH LIMITED ‘I’D\.\

20A-49
APPARATUS
UNIT

ZONE | &
¢ o
>
ZONE 2 sP
v oA
SPG
T ¥
A2 Al
ZONE 3 P
g 3
SHIELDED WIRE,
? " SHIELD TO BE
GROUNDED AT
CUSTOMER END
ONLY.
NOTES:
. THE NUMBER OF TELCO SPEAKERS THAT CAN
BE CONNECTED 1S REDUCED BY ONE FOR EACH
20A APPARATUS UNIT CONNECTED TO THE |4A
COMMUNICATION SYSTEM. A2 Al
2. ONE 20A-49 APPARATUS UNIT IS \ /

REQUIRED FOR EACH ZONE WHEN
ZONE PAGING IS PROVIDED.

TO COAM PAGING SYSTEM OR TELCO
PROVIDED HIGH POWER PAGING SYSTEM.
LEAD LENGTH LIMITED TO 200 FEET OR
IS OHMS LOOP RESISTANCE.

Fig. 33—Connections for 20A-49 Apparatus Unit

Background Music

4.56 When the paging system is not being used,
a customer-provided music source may be
used to provide background music over the paging
speakers. For background music (or music-on-hold),
a 33A voice coupler must be installed and connected
between the KSU and the customer-provided music
source (as described in 4.44). Music, from the
customer’s music source, is fed through the voice
coupler to the 457C KTUs (amplifier circuits) and
from the 457C KTUs to the paging speakers. When
a paging code (code 4, 5, or 6) is dialed, the selector
causes the amplifier circuit to switch to the paging
mode, opening the music from the amplifier. On
completion of the paging call, the amplifier circuit
switches from the paging mode and restores the
music to the amplifier and the paging speakers.
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4.57 Alignment procedure for paging and background
music is as follows:

(1) Dial paging code(s).

(2) While a test paging announcement is being
made, adjust the potentiometer on each
loudspeaker for desired speaker volume.

(8) Disconnect paging call.

(4) Have customer adjust the potentiometer on
voice coupler for comfortable level of
background music over paging system.

(5) Inform customer, after alignment is complete,

that if any changes are made in the gain
of his music source, the background music and
music-on-hold will be affected.
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Note: If the customer has paging and
music-on-hold but does not want background
music, the potentiometer on the voice coupler
should remain in the counterclockwise position.

458 The alignment procedure for paging and

background music with a COAM paging
system will vary according to the type of equipment
used by the customer. Where the customer-provided
music source is connected directly to the paging
system, the customer will make all adjustments.
When the customer-provided music source is connected
to the KSU through a 33A voice coupler, the
following may be used as a guideline for alignment:

(a) Where the customer has paging and

music-on-hold but does not have background
music, adjust the potentiometer on the 33A voice
coupler fully counterclockwise and adjust the
potentiometer on the 20A-49 apparatus unit to
suit the customer’s paging equipment.

(b) Where the customer has paging and background

music but does not have music-on-hold, adjust
the potentiometer of the 33A voice coupler fully
clockwise and adjust the potentiometer on the
20A-49 apparatus unit to suit the customer’s
paging equipment.

G. Power Failure Ringer

4.59 Where power failure ringing is provided, a

power failure ringer (E1C) must be installed
near the telephone sets designated to answer
incoming calls in the event of a power failure.
Connections (Fig. 34) may be made by one of the
following methods:

(1) From telephone set terminals 20 and 21 to
E1C ringer terminals 5 and 6 (using inside
wire).

(2) From A50B cable connector (using adapter)
pins 25 and 50 to E1C ringer terminals 5
and 6 (using inside wire).

(8) From connecting block 6, terminals 49 and

50, column H; or connecting blocks 8, 10,
12, or 14, columns A through H, rows 49 and
50 (see Fig. 8 for specific station code block
and columns).

ISS 3, SECTION 518-450-102

H. Power Failure Ringing

4.60 Utilizing 452A KTUs and externally mounted

E1C ringers, the power failure ringing feature
provides an audible indication of incoming CO/PBX
calls during a power failure. The tip and ring of
each CO/PBX line is wired from the line side of
the 400-type KTUs to line ringers through normally
made contacts of relays in the 452A KTUs. The
relays in the 452A KTUs are held operated (by
B BAT) as long as the 29-type power supply in
the KSU is energized. In the event the commercial
power to the KSU is lost bor the B battery fuse
operates, 4 the relays in the 452A KTUs release,
cutting through the tip and ring of the CO/PBX
lines to the ringers. Ringing from the CO or
PBX will then activate the E1C ringer(s) to indicate
an incoming call.

4.61 The tip and ring of each CO/PBX line is

brought out on connecting block 1, rows 18
(tip) and 19 (ring) for lines 1 through 7 and rows
20 (tip) and 21 (ring) for lines 8 through 14 (Fig.
34). To connect a CO/PBX line to a selected
station, run a strap from the CO/PBX line terminals
(in rows 18 and 19 or 20 and 21) to the station
terminals in columns A (tip) and B (ring) for station
codes 0 and 7 through 22, or columns E (tip) and
F (ring) for station codes 23 through 39. For
example, Fig. 34 shows CO/PBX line 1 connected
to station code 7. An EI1C ringer must be installed
near the station connected for power failure ringing.
See Fig. 34 for connections.

4.62 Install 4562A KTUs in connectors J31 (for

lines 1 through 7) and J33 (for lines 8
through 14). See Fig. 3 for connector locations.
Test the power failure ringing feature by placing
a call to a CO/PBX line equipped for power failure
ringing. Allow the line to ring and disconnect the
commercial power from the KSU. Observe that
the E1C ringer is activated by ringing supplied by
the CO or PBX. Repeat test for all CO/PBX lines
equipped for power failure ringing.

Note: If it is necessary to test the power
failure ringing feature while the customer is
using the 14A System, instead of disconnecting
the commercial power from the KSU, remove
fuse 12 from the 29-type power supply (see
Table K).
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POWER FAILURE
TRANSFER COLUMNS

"™

STATION CODES #

o o
o o
o o
o o
15 o o
o o
) o
T(1)
S o o] [e]
R(1) (1) (2) (3) ()
O o [e] o

20 o o o o [} o

24 o o o [} [}

(8) (9) (10) (11) (12) (13) (14)
o o o o o o o

%~ NUMBERS SHOWN IN PARENTHESIS ( )
REPRESENT THE 14 INCOMING CO/PBX
LINES. NUMBERS ARE FOR REFERENCE
ONLY AND DO NOT APPEAR ON THE
BLOCK.

t - CONNECTIONS SHOWN PROVIDE POWER
FAILURE IN THE STATION CABLE FOR
STATION 7. FOR EACH STATION EQUIPPED

23 WITH POWER FAILURE TRANSFER, AN
EXTERNAL RINGER (EIC) MUST BE INSTALLED.
24 #- A GIVEN STATION MAY PICK UP ONLY
ONE POWER FAILURE LINE.
25 § - USE INSIDE WIRE FOR RINGER CONNECTIONS.
26
CONNECT POWER FAILURE RINGER (EIC)
27 BY ONE OF THE FOLLOWING METHODS:
o FROM TEL SET| TO RINGER | LEAD
TERMINAL TERMINAL | DESIGNATION
29 20 5 ER
0 §
a 21 6 ET
o
o FROM AS0B
CABLE
z TO RINGER | LEAD
D. 2 | CONNECTOR
E (USING TERMINAL | DESIGNATION
A ADAPTER)
PIN 25 & ER
PIN 50 6 ET
FROM CONN
3| BLK 6,8.10, TO RINGER | LEAD
12 OR 14 IN | TERMINAL | DESIGNATION
KSU
TERM 50 s ER
TERM 49 6 ET
POVER FAILURE

3 TRANSFER TERMINALS %

P/0 COMM BLK |

Fig. 34—Connections for Power Failure Ringing

I.  Privacy

4.63 Privacy prevents a station, so equipped, from

bridging into a CO/PBX call. Privacy is a
station feature and each station to be excluded
(locked out) must be equipped with a privacy circuit
board. The privacy circuit operates only when
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that telephone set attempts to bridge onto a busy
CO/PBX line (line lamp lit steady).

4.64 The privacy circuit is not operational when

a CO/PBX line is ringing, on hold, or not
in use. The privacy circuit does not operate on
the intercom paths.
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4.65 The privacy circuit monitors the “A” lead

to determine the status of CO/PBX line. A
ground or positive potential on the “A” lead
indicates the line is busy and operates the privacy
circuit. Any station equipped with a privacy circuit
attempting to bridge in will be excluded. A
negative potential on the “A” lead does not cause
the privacy circuit to operate.

466 A privacy circuit, D-180486 kit of parts,

must be added to an 833A/2833A(MD),
833C/2833C(MD), 833CM/2833CM, or 833EM/2833EM
telephone set used as a privacy station. The
833/2833B-, BM-, and DM-type telephone sets are
wired at the factory with the privacy circuit
operational. To install the D-180486 kit of parts:

(1) Remove faceplate from telephone set.

(2) Mount privacy circuit board on the two
standoffs located at the left front of the
telephone set base (Fig. 35).

(8) Fasten circuit board to standoffs using
mounting screws furnished with the telephone
set.

(4) Connect leads according to Table E.

(5) Make sure all connections are tight and
terminals are not crossed or shorted. Close
telephone set.

(6) Test the operation of the privacy circuit in
the following manner:

(a) At station being tested, lift handset and
depress a CO/PBX line button on an idle
line—dial tone should be heard.

(b) Operate dial to break dial tone (unless station
being tested is a restricted station).

(c) Replace handset.

(d) At a second station, lift handset, depress
a CO/PBX line button on an idle line,
and leave handset off-hook.

(e) At station being tested, lift handset and

depress same CO/PBX line button as on
the second station—dial tone should not be
heard.
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MOUNTING
SCREWS

PRIVACY BOARD

Fig. 35—Privacy Circuit Board Mounted in Telephone

(f) Replace handset at both stations.

(g) At station being tested, lift handset and
depress an intercom line button on an
idle intercom path—dial tone should be heard.

(h) Operate dial to break dial tone.

(i) Replace handset and make sure all line
buttons are restored at station being tested
and all other stations used during testing.

(j) Test all stations equipped with a privacy
circuit.

4.67 To convert a privacy station to a nonprivacy

station, it is necessary to open the telephone
set and remove the O lead of the privacy circuit
board from terminal 8 on the telephone set terminal
board and insulate and store (Table F). The O
lead of the privacy circuit board is the privacy
circuit power lead.

Note: If privacy is being removed from the
entire system, remove fuses 42 through 45
on the KSU power panel rather than rewiring
each set. Stations 0 and 7 must still be
rewired since the fuse for these stations also
serves the DSS feature.

J. Privacy Release
4.68 Privacy release is a feature which permits

a station to allow another station equipped
with a privacy circuit to bridge into a CO/PBX
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833A/2833A(MD), 833C/2833C(MD), 833CM/2833CM, AND 833EM/2833EM

TABLE E

TELEPHONE SET CONNECTIONS FOR PRIVACY CIRCUIT
(D-180486 KIT OF PARTS)

TEL PRIVACY CONNECT TO MOVE LEAD
L:iTDs ig:;so Tf;:,f FROM TEL SET | TOPRIVACY
TERM. BOARD TERM.
o 8
BR F on net.
S* 15
BK 12
BL 6
i 13 P2
G-W 13 P1
6 R1
o F on net. i

* In the 833A and 2833A telephone sets only, store (S) lead
under screw terminal S2 on privacy board when privacy release

is provided.

TABLE F

TELEPHONE SET CONNECTIONS TO
DISABLE PRIVACY CIRCUIT

MOVE LEAD IN TEL SET
COLOR
FROM TERM. et
and Store
0 8

call. When any station is off-hook with a CO/PBX
line button depressed, all stations equipped with a
privacy circuit will be locked out from that CO/PBX
line. Only stations equipped with a privacy release
(PRIV RLS) button can allow a privacy station to
bridge into a CO/PBX call.
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4.69 To permit a privacy-equipped station to
bridge into a CO/PBX call:

(1) Depress (and hold down) the PRIV RLS
button.

(2) Observe that CO/PBX line lamp changes
from steady to wink.

The CO/PBX line lamp changing from steady to
wink is an indication for the privacy-equipped station
to bridge into the call.

(3) Observe that CO/PBX line lamp changes

from wink to steady, which indicates
privacy-equipped station has bridged into the
call.
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(4) Release the PRIV RLS button.

4.70 Toallow an additional privacy-equipped station

to bridge into a CO/PBX call, both stations
must depress their PRIV RLS buttons simultaneously.
When the PRIV RLS buttons are depressed, the
line lamp will change from steady to wink. As
the third station bridges into the call, the line
lamp will become steady. The PRIV RLS buttons
are then released.

4.71 The 833A/2833A(MD), 833B/2833B(MD),

833BM/2833BM, and 833DM/2833DM telephone
sets have factory-provided privacy release buttons.
The privacy release button in the 833A/2833A(MD)
sets must be connected in the field (see Table G).
The privacy release button in the 833B/2833B(MD),
833BM/2833BM, and 833DM/2833DM sets is
factory-connected.

4.72 Where privacy release is no longer desired,

the privacy release button may be disabled
by opening the telephone set and moving the O-BK
lead of the privacy release button from telephone
set terminal 10 to terminal 15 (see Table H).

K. Speakerphone
4.73 Normalspeakerphoneservice may be provided

at all stations in the 14A System. Connect
the speakerphones as follows.
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(a) 3B Speakerphone: Connect the DI0OR

cord between the telephone set and the 55B
control unit. Connect the 666B transmitter, 760A
loudspeaker, and 2012B transformer to the 55B
control unit. See Table I for connections. Plug
2012B transformer into ac receptacle. (Refer to
Section 512-620-487 for illustrations and more
detailed information on 3B speakerphone
connections.)

(b) 4A Speakerphone: Install 223A adapter
within cord length (7 feet) of telephone set.
Connect M16C cord to telephone set as shown
in Table J. Plug loudspeaker, transmitter, and
power cords into 223A adapter. Plug 85B1
power unit into ac receptacle. (Refer to Section
512-740-471 for illustrations and more detailed
information on 4A speakerphone connections.)

Note: Speakerphonedoes not prevent normal
operation of a telephone set.

4.74 To originate a call using the 3B or 4A
speakerphone:

(1) Depress line button associated with an idle
CO/PBX line.

(2) Momentarily depress transmitter ON button.
ON lamp lights and dial tone is heard through
the loudspeaker.

TABLE G

833A/2833A TELEPHONE SET CONNECTIONS
FOR PRIVACY RELEASE BUTTON

NEAD REMOVE LEAD CONNECT LEAD TO
COLOR FROM TEL SET TEL SET PRIVACY BOARD
TERMINAL TERMINAL TERMINAL
oK 15 2§ S2
St 15 S2
BK-BL% 27 15
el 21 2§ s2

* Tel set lead.

T If tel set has a privacy circuit and privacy release circuit is now being added.

1 Leads from privacy release key.

8§ If tel set does not have privacy circuit.
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TABLE H

TELEPHONE SET CONNECTIONS TO
DISABLE PRIVACY RELEASE BUTTON

MOVE LEAD IN TEL SET
COLOR

FROM TERM. TO TERM.

O-BK 10 15

(38) Dial number in normal manner.

(4) When called party answers, transmitter and
loudspeaker are used to carry on the
conversation. Adjust volume level as desired.

4.75 To answer an incoming call using the 3B or
4A speakerphone:

(1) When audible tone indicates an incoming
call, depress CO/PBX button associated with
flashing lamp; or when notified by the attendant
of an incoming call, depress the CO/PBX line
button associated with the line indicated.

(2) Momentarily depress the transmitter ON
button (audible signal is silenced) which
connects speakerphone to the line.

(8) Answer call using transmitter. Transmitter
and loudspeaker are used to carry on the
conversation. Adjust the volume level as desired.

4.76 To disable transmitter when it is not desirable
totransmit conversation from the surrounding
area to the distant station:

(1) Depress transmitter ON button during entire
period transmitter is to be disabled.

Note: With transmitter disabled, conversation
will not be transmitted to the distant station;
however, the distant party may be heard over
the loudspeaker.

(2) Release the ON button and system is restored
to hands-free operation.

477 To transfer from handset to speakerphone
operation:

(1) Put CO/PBX line on hold.
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(2) Replace handset.
(8) Turn speakerphone on.
(4) Depress line button.

4.78 To transfer from speakerphone to handset

operation, lift handset and call is automatically
transferred to handset. When it is desired to
transfer back to speakerphone operation, refer to
4.77 to prevent disconnect.

479 To terminate a call on speakerphone,

momentarily depress the transmitter OFF
button and restore any depressed line
buttons.

4.80 Use the RECALL button for flashing instead
of the switchhook. It is necessary to hold

line button depressed if switchhook is used for

flashing in order to avoid dropping the line.

L. Station Busy Console (7A1) With DSS

4.81 After selecting an idle intercom line and

depressing the" appropriate button on the
TA1l console, an attendant may signal any station
over the intercom or make announcements over
the paging system. The console also provides the
attendant with a visual indication of a busy station.
Thirty-three buttons in the DSS field on the console
correspond to the station codes (codes 7 through
39); three buttons are associated with paging, one
button is arranged for recall, and three buttons
are spare (Fig. 9).

Note: The schematic for the 7Al selector
console is located at the end of this section.

4.82 Any station having the handset off-hook

lights a lamp under the associated button
on the TA1/DSS console as a visual indication of a
busy station. The operated switchhook contacts
of a telephone set extend ground over an SB( )
lead, through the KSU, to the 7Al console, thus
lighting the lamp under the associated button in
the DSS field.

4.83 To perform DSS from the 7Al console:

(1) Lift handset on the associated telephone
set.
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TABLE 1

3-TYPE SPEAKERPHONE CONNECTIONS

CORD COLORS CONNECT LEADS FROM
vt o
DESIG TEL SET | TRMTR LSPK TRNSF
oen LD RZFK | Team. | TERM. | TeRm. | TERMm. JERMJ
P4qq 13
W-S 24
IRt 6
P399 4
S-W 30
1T+ 15
25+
T1 W-BL it
RR§q9
R1 BL-W 6 10
LK W-BR 29 35
AG BR-W 8 11
Al W-G 10 2
o-W 199 32
w-0 ok 23
LK G-W* BK-O 8 35
F1 G-Y 7 17
S O-BK 5 18
Al Y-O 6 1)
M2 BK-S 3 16
B BL-R 2 8
M1 S-BK 1 7
SP2 G T+ 20
SP1 R tt 298§
TF1 11 27
TF2 ‘ it 36
* Insulate and store G-W lead. ** Connect W-O lead to terminal 1 on telephone
1 For TOUCH-TONE telephone set. set amplifier.
t Strap terminal 4 and 5 on control unit when 1+ Loudspeaker terminals are not designated.
used with TOUCH-TONE telephone sets. 11 Useinside wire. Transformer terminals are
§ Located on network. not designated.
q Also remove W-S lead from telephone set ampli- § § Connect lead to terminal 30 if a reduction in
fier terminal 1 and connect it to terminal 19. volume is desired.

€ q For rotary dial telephone set.

Note: Move O lead from tel set terminal 27 to terminal 22 when using tel sets equipped with new
line switch.
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TABLE J

4-TYPE SPEAKERPHONE CONNECTIONS

M16C CORD o REMOVE CONNECT TO
St FROM
LEAD LEAD o AMPLIFIER TEL SET AMPLIFIER
DESIG COLOR 5 TERM. TERM. TERM.
Al W-BR 10
AG W-O 8
R1 BL-W 6
Dy
0 W-BL
RRY (on net.)
IR*
G-W 24
P4+
157
W-G 30
P3
LK 0O-W 29
| W-5 1 19t
S-W 19%
BL-R 1

* TOUCH-TONE telephone sets.

T Rotary telephone sets.

1 Spare terminal.

(2) Select idle intercom path and depress intercom

button.

If second call is to be made or call is for another

station, proceed as follows:

@)

(8) On the TAl console, momentarily depress
button on DSS field corresponding to intercom
station code of desired station—tone burst signals 2)

called station.

Momentarily depress RECALL button on DSS
console—dial tone will be returned.

Momentarily depress button on DSS field
corresponding to desired station—tone burst

signals called station.

(4) Announcement may now be made to called 3)
station (or line held until called station

answers).
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Announcement may now be made to called
station (or line held until called station

answers).
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Note: The selector may be repeatedly
recalled (without losing the seized intercom
path) by repeatedly depressing the RECALL
button (on the DSS console) and a DSS button.
If intercom call is answered at any point,
caller must either hang up and start over or
depress the RECALL button on the associated
telephone set.

4.84 To page from the 7TA1/DSS console:
(1) Lift handset on associated telephone set.

(2) Select an idle intercom path and depress
intercom button.

(8) Select PAGE button on DSS console associated
with zone to be paged.

(4) Momentarily depress PAGE button—tone
burst will be heard over paging system
loudspeakers.

Note: Where zone paging is not provided,
momentarily depress the button designated
for paging.

(5) Speak into handset transmitter to make
announcement.

(6) Replace handset.

4.85 The A50B connector cable from the 7A1/DSS
console is cut down on connecting blocks 6
and 7, column E, using standard cutdown. See
Fig. 36 for connections. The DO to D1 (26E
to 27E) and CGO to CG1 (40E to 41E)
straps on connecting block 6 must be
removed when the console is installed and
replaced if the console is removed.

M. Station Busy Console (7B1) With MW

486 By depressing the appropriate button on

the 7B1 console, an attendant may light the
lamp under the HOLD button of a station to indicate
there is a message waiting for the station user.
The console also provides the attendant with a
visual indication of a busy station. Thirty-three
buttons in the message waiting field on the console
correspond to the station codes (7 through 39);
seven buttons are not used (Fig. 10).
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Note: The schematic for the 7Bl selector
console is located at the end of this section.

4.87 When a station is unattended and the station
user is to be informed of a message, the
attendant selects and depresses the button, on the
message waiting console, associated with the user’s
station. The button on the console will lock down
causing the lamp under the HOLD button of the
station user’s telephone set to light (steady). The
lighted HOLD button alerts the station user to
call the attendant. When the station user calls
the attendant, the attendant conveys the message
to the station user, then depresses the associated
MW button on the console to restore it. When
the associated button on the message waiting console
is restored, the lamp under the HOLD button of
the station user’s telephone set is extinguished.

4.88 The station busy feature of the 7B1/MW
console is identical to the 7TA1/DSS console
features described in 4.82.

4.89 The A50B connector cable from the message

waiting console is cut down on connecting
blocks 6 and 7, column D, using standard cutdown.
See Fig. 37 for connections. The factory-provided
straps on connecting block 6 (26E to 27E and 40E
to 41E) must be in place when the 14A System is
not equipped with a DSS console.

Caution: Although all CO/PBX and
intercom line buttons may be unoperated,
a busy station indication is displayed
at the 7A1/DSS or 7B1/MW console
when a station handset is off-hook.

N. Multiple Consoles

4.90 The original design intent of the COM KEY

14 was for one selector console, either station
busy or message waiting. Multiple consoles can
be provided (up to a maximum of three of any
combination); but additional power and, in some
cases, additional terminations are required.

Note: When more than one MW console is
installed, the MW signal can only be retired
at the console originating the signal since the
key must be physically released.

4.91 The additional power is required because

the +18-volt supply in the KSU is capable
of powering only one console. Each additional
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Fig. 36—Connections for 7A1 Selector Console (Station Busy Console With DSS)
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AS0B CONN CABLE
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Fig. 37—Connections for 7B1 Selector Console (Station Busy Console With MW)
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console will require +18 volts fused at 2 amperes.
Use a separate 18-gauge wire for each +18-volt
lead required. In addition, the ground terminals
of the 215C1 power unit should be strapped to
the +18-volt ground terminal of the KSU power
unit. A 215C1 power unit fused for +18 volts
can be used for three leads. Because of the method
of terminating the console connector cables in
multiples as shown in Fig. 38 through 44, power
is wired on a per block basis rather than per
console.

4.92 The connections for multiple consoles are

shown in Fig. 38 through 44. Since there
are terminations for only one DSS and one MW
console within the KSU, additional blocks which
must be mounted external to the KSU are required
when more than one console of either type is
required. When 66M1-50 blocks are used, B bridging
clips are used as straps for common leads. Where
a second wire must be connected to a terminal,
183B2 adapters are used.

493 In any installation requiring a DSS console,

the factory-provided DO0-D1 strap (26E to
27E) and the CG0-CG1 strap (40E to 41E) on block
1 of the KSU must be removed. If all DSS consoles
are removed, the straps must be replaced. When
more than one DSS console is required, the CG0-CG1
leads from the consoles must be wired in a series
loop as shown in Fig. 40, 41, and 42.

494 W#The 580A KSUs having a serial number of

14425 or higher and all 580B KSUs have
been modified to permit mounting the 215C1 power
unit on the bracket for the internal electrical outlet
in the lower left corner of the KSU. The KSUs
numbered between 8296 and 14424 can be modified
by the addition of a D-180759 kit of parts. Installation
instructions are included with the kit of parts.
Where desired, or for KSUs numbered below 8296,
a 215B1 power unit can be used for multiple
consoles, but the unit must be mounted external
to the KSU.4

O. Station Restriction

4.95 Station restriction prevents a station from

dialing on CO/PBX lines. Station restriction
does not prevent dialing on intercom lines and has
no effect on incoming calls.
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4.96 To restrict a station equipped with a rotary
dial telephone set:

(1) Install a 446F diode (or equivalent) between

terminals RR and F on the telephone set
network. Terminate the negative (cathode) lead
of the diode on terminal F with the positive
(anode) lead on terminal RR (arrow pointing
toward terminal F).

(2) Move two red leads from terminal 4 to
terminal 22 on the telephone set terminal
board.

(3) Move two green leads from terminal 22
to terminal 4 on the telephone set terminal
board.

Caution: Make sure bare leads of
the diode do not come into contact
with the case of the network, other
network terminals, or other parts of
the telephone set. Use insulating
sleeving where required.

4.97 To restrict a station equipped with a
TOUCH-TONE dial telephone set:

(1) Move two red leads from terminal 4 to
terminal 22 on the telephone set terminal
board.
(2) Move two green leads from terminal 22
to terminal 4 on the telephone set terminal
board.
4.98 To test a restricted station:

(1) Lift telephone handset.

(2) Depress line button on an idle CO/PBX
line—dial tone should be heard.

(3) Dial the telephone number assigned to the
CO/PBX line—dial tone should still be heard.

(4) Operate switchhook—CO/PBX line button
restores.

(5) Depress line button on an idle intercom
line—dial tone should be heard.

(6) Dial an intercom station code—tone burst
signals the called station.

BSP 518-450-102-i03 1978-06-072.jpg Scanned by Frank Harrell, (Cowboy Frank) Castle Rock, Colorado Oct 16, 2012 15:54:12



ISS 3, SECTION 518-450-102

P/0 BLOCK 6
k> D E
{W3L)  SB1 1y = SB1 (W-BL)
(BL-W) __sB2 le== B B
(W-0) SB3 == s SB3 (4=0)
(0H) SB4 s . SBA [N
(W-G) SB5 \ P 2 SBS (W=G)
(GW) ~__ SB6 = e SB6 (G-H)
_W-BR) _ SB7 S oSBT W-8R
(BR-H) SBB 5 o SBB (BR-W)
(W-5) SB9 = = | sBY ES)
\_(s)  SB10 104 o | SB10 (S—H)
(R-BL) _ SB1 = = SB1 (R=BL)
(BL-R) _ sSB12 fe. s sB12 (BL-R)
(R-0)  SB13 g . SB13 (R=0)
(0R) SB14 [ % SB14 0-R)
(RG) SB15 s = SB15 (R-G)
(G-R) __ SB16 1 pii 5816 (G-R)
(R-BR) _ SB17 | = o SB17 (R-BR)
(BR-R) SB18 | o 5 SB1B (BR-R)
(R-S) SB19 | 9 # SB19 (R=5)
(S-R) I8V } 20 T1Bv S-R
(BK-BL) 118V 18V (BK-BL)
BLgK) T8V =0 N TV (u
(BK=0) 18V t 18V (Bx-0)
(0-Bx) ¥V = L‘: gy (0-BK)
T0 781 | (Bk-G)  *18V |5 i WA ) (BK=G) T0 7A1
(MW) (G-BK) M1 ({3 00 (G-BK) (DSS)
CONSOLE | (gx_BR) MW2 | * 01 (BK-BR) CONSOLE
(BR-BK) M43 ‘ o = B _GRD (BR-BK)
(BK=S) MA4 53 T B GRD (BKS)
(S-BK) M5 J&s0 B GRD S-8K
(Y-BL) Mi6 | = B _GRD (Y-BL)
(BL~Y) M7 o - B8 _GRD (BL-Y)
(Y=0) Mi8 o T B GRD (y-0)
(0-Y) M9 5 4 TG (0-Y)
(Y-G) MI10 B o 116 (Y=G)
(G-Y) M1 B — TG (G-Y)
(Y=-8R) MI12 1 > & 176 (Y-BR)
(3R-Y) Mi13 | e E LT2 (BR-Y)
(y=5) M4 [ 5 LK (Y-5) NOTES:
(5-v) Mi15 [ %0 €GO (5-¥) 1. PROVIDE SEPARATE LEAD FOR EACH
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(G-v) TV fhis i R (6-v) AND 29C1 POWER UNITS USING
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b
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(NOTES 1, 2 AND 3)

Fig. 38—Connections for One MW and One DSS Console (Sheet 1 of 2)

(7) Place handset on-hook—intercom line button
restores.

P. TOUCH-TONE Adapter

499 Where TOUCH-TONE dial telephone sets
are used with the 14A System, a 440A or

Meh FA0 ACA 109 .02 1972.06-072 ine

478B KTU (TOUCH-TONE adapter) is required.
The 440A and 478B KTUs are the only TOUCH-TONE
adapters usable in this system and are installed in
connectors J21 and J22. See Fig. 3 for KTU
location. The adapter is used to convert the
multifrequency signals from the TOUCH-TONE
telephone set dial to contact closures which supply
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(NOTES 1 AND 2)

Fig. 38—Connections for One MW and One DSS Console (Sheet 2 of 2)
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Fig. 39—Connections for Two MW Consoles (Sheet 1 of 2)

ground to the proper leads in the code selector
circuit, 424C KTU. If the 580-type KSU has not
been modified to provide A and B grounds for
using the 478B KTU (serial number 6184 or higher),
the kit of parts supplied with the 478B KTU must
be installed. Instructions are packed with the
KTU. #If the KTU is equipped with the plug-type

option block, make sure the plug is inserted
between B and C (Y option). If the KTU is
equipped with a screw-type option, make sure the
screw is in the option position.4

The factory-provided strap, RS1 to
CG (terminal H23 to terminal H24),

4.100
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S S

0 BINDER OF 0 BINDER OF
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TO 2ND MW CONSOLE

Fig. 39—Connections for Two MW Consoles (Sheet 2 of 2)

on connecting block 1, must be removed
when TOUCH-TONE service is provided.

Q. PAutomatic, DC Signaling, Private Lline Circuit

4.101

Page 76

Private line service can be supplied

in the 5680B KSU only, and then

only if music-on-hold is not also being
furnished. A circuit incompatibility exists
between the private line circuit and the music-on-hold
circuit. A 415A KTU is required for each private
line circuit and is plugged into the KSU in place
of one of the CO/PBX line circuits. Each private
line installed will reduce the number of CO/PBX
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Fig. 40—Connections for Two DSS Consoles (Sheet 1 of 2)
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Fig. 40—Connections for Two DSS Consoles (Sheet 2 of 2)
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ISS 3, SECTION 518-450-102
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Fig. 41—Connections for One MW and Two DSS Consoles (Sheet 1 of 2)
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—(BR-Y) Mi32 o ] O ———C—)
(¥-5) L 0 [} O e —
(s-Y) Mi34 AURE 0
(V-8L) M35 0 o C———)
(BL-V) Mi36 %
(v-0) MA37 °(__v___)_"“*’_°
-V M58 ™ z :
(V=G) MA39 45 e 45
(G-v) 10V s e IS U
V-8R £10V
-V oy P b -
(v-5) £10V 3 5 5 3 3
(s-v) £10V IR 2 e ————
0 BINDER OF
AS0B CONN. CA.
TO 1ST DSS CONSOLE
Fig. 41—Connections for One MW and Two DSS Consoles (Sheet 2 of 2)
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P/D BLOCK 6 AS0B CONN. CA.

0, se1BL BINUE?N—BL o

o o—

R ) (BL-W)

v SB3 (W-0)

s SB4 (0-W)

e SB5 (W-G)

5 SB6 [

= SB7 (W=BR)

3 SBB (BR-W)

3 SB9 (ws)

P SB10 (S-W)

% SB11 (R=BL)

% 5812 BL-R
SB13 (R-0)

2 z | sBu (0-R)

D ST (R-G)
S816 (G-R)

o O

S 817 (R=BR)

O e e i R

= se19. L R(ReSyS %

o0 o v (R)

o) ¥ =it K-8!

o e +1 =

o 18V BK-

SR ol BT (0-BK)

02 BK-G

K
BK-BR) _

o
2 B GRD BR-BK)
o BK-S)
o B GRO _ (5-BK)
o B GRD (v-BL)
° 8 GRD (BL-Y)
o B GRD (v-0)
= TG (0-Y)
3 TIG (Y-6)
5 TG (G-Y)
Y 176 (Y-BR)
X LT2 (BR-Y)
» LK (Y-5)
o8 cG1 (5-Y)
e €GO (V-BL)
z Y2 (V-D)
Y3 (0-v)
2 1T va (V=G)
5 Y5 (G-V)
E B BAT (V-BR)
=~ B BAT (BR-V)
5 B BAT (v-s)
o B BAT (s-v)

TO 0SS
CONSOLE
(NOTE 1)

66M1-25
CONN. BLOCK
- A B (4
(W-BL) SB1 1
(BL-W) SB2 - S i
(W=0) SB3 b o
_(0-4) SB4 i B o
(W=G) SBS 5 3 = 2
(GW) SB6
(W-BR) 587 4 v ° o
(BR=H) SBB T R R
(W=S) SB9 g 2 g o
(S-H) SB10 T o 0
(R=BL) SB1
(BL-R) SB12 : ;- o ¢
(RQ) _ sB13
(0-R) SB14 e : ?
(R=G) SB15 ST ¢ )
(G-R) SB16 et o 5
(R-BR) SB17 &
(BRR SB18 L A
(R-S) SB19 5
(5R) 20
(Bk-BL) &
BL-BK) 4  sTRAP —|
(BK=0)
08K 4 -
BK-G) 4 25
[ | (G-BK) M1
(BK=BR Mi2 Y 8 B 0
(BR-BK) Mi3
x M4 S W
(S-BK) M5 30
(Y-BL) M6 : X
(BL-Y) w7 5
(Y-0) )
(0-Y) M9 kS =
(Y-6) Mi10 35
(G=Y) Md11 v
(Y-8R) Mi12 o
(BR=Y) 13 — 5 8
(Y-5) Mi14
(5=Y) Mi15 DL S
A=BLY. e B ) o s o
(BL-V) Md17 o o o o
(v-0) 18
(0-V) w19 * _° ,\0 9
(V-G) +10V a5l > =
(G=V) +10V H_°_°°°—°—°
| (V-BR) +10V
(BR-V) 110V o
(v=5) £10V
L(;.vl 10V ST s
BL BINDER OF
AS08 CONN. CA.
TO 15T W
CONSOLE
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TO AUXILIARY
POWER SUPPLY
(NOTE 2 AND 3)

18V

BL BINDER OF

A50B CONN. CA,

TO 2ND M
CONSOLE

Fig. 42— Connections for One DSS and Two MW Consoles (Sheet 1 of 2)
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SECTION 518-450-102

—

66MI-25
CONN. BLOCK
[~ (W-8L) SB20 A1 B e o
(BL-W) SB21 < 2 @ °°
(W-0) SB22 o 5
(04) SB23
(W=G) SB24 5 2 :
(GW) SB25 2 i N NOTES:
_(W-BR) SB26 1. SUPPLY +1BV FOR DSS CONSOLE FROM
(BR-W) SB27 f °ﬂ i o POWER SUPPLY IN KSU (FUSE 8).
(W-S) SB2B b °° 2, 215C1 POWER UNIT FUSED AT 2A
(S44) SB29 10 FOR EACH +1BV LEAD. USE 1B GA WIRE.
(R-BL) SB30 SRR o e 3. STRAP GROUND TERMINALS OF 215C1
(BL-R) SB31 2 0 ° g AND 29C1 POWER UNITS USING
(R-0) SB32 18 GA WIRE.
(O-R) SB33 > 5 s a"
(R=6) SB34 15 # REMOVE STRAP
(G-R) SB35 + INSULATE AND STORE
(R-BR) SB36 25 i )
(BR-R) SB37 o
(R-S) SB38 e GGy
(SR) SB39 020
LﬁLt gy TO AUXILLARY
t  STRAP — - POWER SUPPLY
s (NOTE 2 AND 3)
(BK-G) : 25
(G=BK) Mi20
(BK-BR) Mi21 o o R
(BR-BK) Mi22 = 5 %
(BK-S) MA23 5
(S-8K) Mi24 B RE R
(Y-BL) W25
(BL-Y) Mi26 - i & i
(¥-0) Mi27 >
(0-Y) Mi28 T R
(Y-6) M429 o= —
(G=Y) M30 %
T e to—v
= *——=6———o0—0
(Y-5) Mi33 R
(5=Y) i34 ) R
(V-BL) MW35 aar & z
(BL=V) Mi36 &
(v-0) Mi37 G 85
(0-V) Mi38 o o o o
(V=6) MA39 45 2%
(G=Y) +10V
(v-BR) +10V
(BR-Y) 10V i 0 2 ﬂ°
(v-8) +10V P P
(§=V) 10V 50
~
0 BINDER OF 0 BINDER OF
A50B CONN. CA. AS08 CONN. CA.
TO 1ST M4 TO 2ND MW
CONSOLE CONSOLE

Fig. 42—Connections for One DSS and Two MW Consoles

P/0 BLOCK 7 AS0B CONN. CA.
03 of sagOBINDEF:u BL) ]
DO 7 I 1)
o = SB22 (W-0)
b SB23 (0-W)
o’ SB24 W-G
5 SB25 (G-W)
” | SB26 (W-BR)
SB27 (BR-W)
o
SB28 (W=5)
o O
010 5829 (S-W)
et SB30 (R-BL)
o o SB31 (BL-R)
5 SB32 R-0,
5 SB33 (0-R)
b { SB34 (R-G) i
5 SB35 (G-R)
S SB36 (R-BR)
e
0 o —-SB385_ HR-S). %
020 SB39 ($-R)
e £18V (BK-BL)
o o 18V (BL-BK)
2 =0 g:sx (BK-0)
5 118 (0-BK) T0 0SS
25 118V BK-G
+18V (G-BK) CORSOLE
o (NOTE 1)
o LT3 g
5 LT4 -BK
o o— (BK-S)
o’0 o (U BN Rl e
] (gv-sn.)
£y > (3L-Y)
o o- =)
- (0-Y)
L) (Y-6)
it (G-Y)
SRR (Y-BR)
o [ AERY)
o o (¥-5)
e 8’!3)
o o —
o o (BL-V)
e (v-0)
e (0-V)
45 (V-G)
(=] o~
6 - (G-V)
X (V-BR)
A -2 (BR-V)
i (V-5)
o0 5-v)
-~
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66MI-50
CONN. BLOCK 1
P/0 BLOCK 6 (NOTE 3)
A B D
: c
f—o————0——0
(BL-M) SB2 2
(W-0) SB3
(044) S84 o
(W=G) SBS 5
(C4) SB6 9 0 9
(W-BR)  SBT el G
(BR-W) __ S88 O T
(H=S) SB9 O——0—=0——A
(S) SB10 00 4 X
(R-BL) __ SB11 =20 4
= (BL-R) _ SB12 p—g—2
= (R-0) sB13
D (0R) SB14 3 2 o0
o (R=0) SB15 15
o— (G-R) SB16
. (R-BR) __SB17 :
& (3RR) SB18
o] ——(RES)  SBIS. B e
20/ ] (S-R) +18V 20 t
o] (BKBL) +1BV e ¥
ol (BB #T8V s gy, B L b
ol e o—0 ol o (NOTE 2 AND 5)
o\ (0-BK) 18V -y B i
255 | (6K-G) 18V 25 T
(c-BK) M1
o e e
3K
O < O——0
K- W4
30 (5=BK) B 30 5
ol (vBL) M
| (BL-Y) M7
o\ (v0) M8 :
> (0-Y) Md9
35 (Y=6G)  M410 35
o= () M -
(Y~BR) Mi12
ol (BR-Y) w13 5
X0 EE Wil
40, (5-Y) M15 S Rl
(V-BL) 16 s &
(BL-V) w17 I Sl
(v-0) Mi18 :
(0-Y) W19 i
O- -O0—C
455 1 (yzg) $10V oASHEe
ot (G-V) +10V
(V-8R) 1V
| (BR-V) £10V o oA
(v-s) 1V
© o
50 (SV) 10V 50
BL BINDER l BL BINDER
AS0B CONN. CA. ASOB CONN. CA.
1ST M4 CONSOLE 3RD MW CONSOLE
(NOTE 1) BL BINDER
A50B CONN. CA.
2ND MJ CONSOLE

Fig. 43—Connections for Three MW Consoles (Sheet 1 of 2)
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66M1-50
CONN. BLOCK 2
P/0 BLOCK 7 (NOTE 3)
10 i (W-BL)  sB2D S T
[ o—0
{ (BLW)  sB21 S A
1 (u-0) sB22 5
| (04) SB23
2% (W=6) sB24 5
o (G-w) SB25 : ; :
(W-BR) _ SB26
: (BR-W) __SB27 2
(W=S) SB28 <
V= (S) SB29 °0 2 o 0
(R-BL)  SB3D
(BL-R)  SB31 S 5 NOTES:
(R=0) SB32 1. 1ST CONSOLE IS POWERED FROM 18V SUPPLY
o (0R) SB33 A 2 /3 ON 29-TYPE POWER UNIT (F8) IN KSU.
5 o (R=G) SB34 T 2. 215C1 POWER UNIT FUSED AT 2A FOR
ol (GR) SB35 = EACH £18V LEAD. USE 18 GA WIRE.
J5% (R-BR) _sB36 Ao °° 3. INSTALL B BRIDGING CLIPS BETWEEN COLUMNS
(BRR)  sB37 o B AND C AS FOLLOMWS:
) (R=S) SB38B - BLOCK 1 - ROWS 1 TO 19 AND 26 TO 50
20 (SR) SB39 20 BLOCK 2 - ROWS 1 TO 20 AND 26 TO 50
o i (BK-BL) 118V AL t
| (BL-BK) 218V e L 218V TO AUXILIARY
P\ (BK-0)  #18V 3 L ot POWER SUPPLY
1 (osx) 218V P t (NOTE 2 AND 5)
2358 (BK-G) 418V B t
(G=BK)  Mi20 S
b (BK=BR) __ M421 -
(BR-BK) MW22 o o o
(BK-S)  Mi23 =g " 2 4. FACTORY STRAPS MUST BE IN PLACE ON
50:—} (S-BK) Mi24 ol > = BLOCK 6 BETWEEN 26E-27E AND 40E-41E.
o (Y-BL) M5 ; : g 5. STRAP GROUND TERMINALS OF 215C1 AND
ot (BL-Y) MR6 29Ct POWER UNITS USING 18 GA WIRE.
\1 E;:e; :ﬁ; o————0—0 * ADD STRAPS
35 o s = 0 t PLACE 183B2 ADAPTER ON THESE TERMINALS
—o022—o FOR 2ND WIRE
£ (6=Y) Mi30 s
(Y-8R) Mi31 o
(BR=Y)  MW32 >
__(v-5) w33 PO
40 (5-Y) W34 T T
(V-BL) M35 =g =
od— (BL-V)  Mi36 =g
o (v-0) w37 6 o
ol (0-v) m38 e T
45 (V-G) Mi39 45
ot (6-V)  #10V o =
1 (ver)  #lov
A 7 D D D 4D
o= (V=5) 1V iz 0
50 (S=V) 10V 50
Y
0 BINDER | 0 BINDER
ASOB CONN. CA. ASOB CONN. CA.
1ST M CONSOLE 3R0 M4 CONSOLE
(NOTE 1) 0 BINOER
ASOB CONN. CA.
2ND M CONSOLE

Fig. 43—Connections for Three MW Consoles (Sheet 2 of 2)
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A50B CONN. CABLE
2ND 0SS CONSOLE

(NOTE 4)

66M1-50
CONN. BLOCK 1
P/0 BLOCK 6 (NOTE 3)
E A B C
, 1 ( “-8L)  sp1 1 5
-0
BL-W)  sB2
o—f—(BL-Wseer . P 8 % o
(W-0) _ SB3
(0+)  sB4 Ao
O=
5 (n6) s8> S e S
(GW) SB6
(W-BR)  SB7 e P
R e
o (BR-W) _ SBB
= (W) SB9 el e
10 (5—) SB10 102 ; 5
(R-8L) sB11
° (BL-R)  SB12 o o o o
(R-0) SB13
—O—a0
5 _(0R) SB14
15 (R=G) SB15 15 .
e RS g D T
% (R-8R) _SB17 o
(1RR) ___SB18 .
[ e ]
o= (R-S) SB19
20 (S—R) 218V 020 c: T
(BREBT By o=t L 0 AUXILIARY
=1 (BLBK) _ +1BV sl Bt +18V
o——o0 POWER SUPPLY
I Ll S u (NOTE 2 AND 5)
K 118V t
T B
# f (BK=BR) D1 =
-O—O0——O0—0
(BR-BK) B GRD e 2
(BK-S) B GRD
O ]
30 (SBK) B GRD 30
(Y-8L) B GRD
(BL-Y) B _GRD a o
(¥-0) B GRD b =
o 0-Y) 6 i 5
o (Y-6) 76 35 "
(6=Y) TG
g (YBR) 16 e €61 (S-¥) | 70 1sT 0SS
S = o——0—0 H
(BR=Y) LT2 2 €GO (V-BL) | CONSOLE
(Y-S) LK
40 (5-v) {5 40 61 (S-Y)
= o I
L (V=8L) €GO €60 (V-BL) CSN;:J‘EE“SS
(BLy) 1
o—]
_(v-0) y2 ey
o (0-Y) v3 L C61_(SV) | 1q 3p0 mss
45 7 I ——- €60 (V-BL) | consoLE
e — —
- -o——0
(V-BR) B BAT
| (BR-v) B BAT
-0—O—0
1 (vs) B_BAT
50 1 (5-v) B _BAT B
i = vy
BL BINDER BL BINDER
AS0B CONN, CABLE AS08 CONN, CABLE
1ST 0SS CONSOLE 3RD DSS CONSOLE
(NOTES 1 AND 4) (NOTE 4)
BL BINDER

Fig. 44—Connections for Three DSS Consoles (Sheet 1 of 2)
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66MI-50
CONN. BLOCK 2
P/0 BLOCK 7 (NOTE 3)
1 'E; {W-BL) 5820 A1 g & 7
o ESE;)‘” ::; Sur S e NOTES:
o 0 1. 1ST CONSOLE IS POWERED FROM +18V SUPPLY
, o= 23:‘3 :::: S S T ON 29-TYPE POWER UNIT (FB) IN KSU.
o L S S 2. 215C1 POWER UNIT FUSED AT 2A FOR
) G——a——or EACH £1BV LEAD. USE 18 GA WIRE.
P LD S o—0—0—0 3. INSTALL B BRIDGING CLIPS BETWEEN
o R 57 ety COLUMNS B AND C AS FOLLOWS:
el oo —0 BLOCK-1 ROWS 1 TO 19, 26 TO 39 AND 42 TO 50
10 o (SSH)S SSHE) Sl e e BLOCK-2 ROWS 1 TO 20, 27 AND 28
= (R-BL) 5830 e i
(BLR)  SB3
= (RO) _ sB32
(0R) 5833 : R
15 (R-G) __sB34 L
o (G-R) SB35 Ny o o
- (R-BR) SB36
(BR=R) __SB37 SO0l
(R-S) SB38 o o o
20 o (S-R) SB39 520
- (BK-BL) 18V G i S
o (BL-BK) 18V 0 t 1y 1O AUXILIARY
Eg";ji ;:g‘é —o, : ot 18V bouER SUPPLY
25 (BR-C) 318V ST T (DTEL2x ANCE2)
(G-BK) __+18V e t
> {BK-BR) LT3 . ; o
° (BR-BK) LT4 oo o =5 4. TERMINATE BL BINDER ON COLUMN SHOWN USING
30 (E-BK) —o}—o o0—o STANDARD CUT DOWN EXCEPT FOR (S-Y) AND
0 6 o—o (V-BL) WHICH MUST BE TERMINATED AS SHOWN.
o (v-B1) e O 5. STRAP GROUND TERMINALS OF 215C1 AND 29C1
KSL-VI o—o o— POWER UNITS USING 18 GA WIRE.
S 50-83 ﬂ_o:: o= » ADO STRAPS
B5e (Y-0) 3 t PLACE 18382 ADAPTER ON THESE TERMINALS
> (G=Y) e FOR SECOND WIRE
(Y-8R) X G gl Iy + REMOVE STRAP
- (BR-Y) o ° o Y
(v-5) Ao
40 (5-v) 0 O
(v=BL) Flll Ty
54 T CED) NS e ik
6 g Gt
sl (ve dasEge
| T Lt i B
o\ (V-BR) - :
BR- 0 e
(V-5) —oF oty
50 o 1 (5-v) r @0
k2] 3
0 BINDER I 0 BINDER
AS0B CONN. CABLE AS0B CONN, CABLE
1ST 0SS CONSOLE 3RD DSS CONSOLE
(NOTE 1) 0 BINDER

A508 CONN, CABLE
2ND 0SS CONSOLE

Fig. 44—Connections for Three DSS Consoles (Sheet 2 of 2)
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lines by one. In addition, a 415A KTU or equivalent
is required at the distant end.

4.102 Install the 415A KTU in jacks 1 through
14 and connect tip and ring to the distant
end to block 7 with the incoming CO/PBX lines
(Fig. 14).

R. TOUCH-A-MATIC® Adjunct Dials
4.103 Connections for adding the 870A1 or 2870A1
adjunct dials to 833- or 2833-type telephone
sets can be found in Section 501-164-201.4

5. MECHANICAL MAINTENANCE

5.01 Maintenance of the 14A Communication

System is limited to normal station repairs
(including cable and inside wire), wiring checks of
the KSU, and replacement of defective components.
Where a customer-owned and maintained (COAM)
music source or a customer’s paging system is
connected to the 14A System, maintenance does
not extend beyond the interface units (33A voice
coupler and/or 20A-49 apparatus unit).

5.02 Refer to Part 6 of this section for electrical
maintenance information.

503 When trouble is encountered, analyze the
trouble to determine if the trouble can be
localized to a particular area. For example, the
trouble may be narrowed down to involve a circuit,
CO/PBX line, console, feature, or telephone set.

580-TYPE KSU
5.04 Before considering the replacement of the
580-type KSU, the key telephone units, and
the power units, perform the following:
e Fuses in place or not blown (Table K).
e Lamps properly seated and not burnt out.
e KTUs securely mounted in proper connectors
with retainers and/or guide assemblies in

place.

e Wiring on connecting blocks not loose, broken,
or shorted.

e Frame ground is connected.

ISS 3, SECTION 518-450-102

e Power cord is connected to a 3-wire grounded
receptacle.
A. Key Telephone Units

e Securely placed in proper connector (Fig.
3).

e Proper option straps, if required, in place.

o Replace a suspected KTU with one known
to be in good working order to determine
whether trouble is in KTU or external to
it.

e Should a replacement KTU not clear a
trouble, the trouble is external and the
original KTU should be returned to
service.

o No field maintenance is to be performed on
KTUs.

B. Power Units
o Fuses in place and not blown

e Power cords connected properly and appropriate
power taps connected

e Power present at the ac receptacle
o Circuit and frame grounds properly connected

e Proper auxiliary power supplied if multiple
consoles are installed.

CONSOLES

505 Perform the following check before making
a replacement on consoles:

e Mounting cord plugged into connector cable
securely

e Lamps not burnt out
e Buttons operate freely
e Buttons on message waiting console (7B1)

lock down and release properly.

Page 87

BSP 518-450-102-i03_1978-06-087.jpg Scanned by Frank Harrell, (Cowboy Frank) Castle Rock, Colorado Oct 16, 2012 15:59:27



SECTION 518-450-102

TABLE K

580-TYPE KSU FUSE ARRANGEMENT

|
LOCATION DESIG i:‘::: TYPE POTENTIAL CIRCUIT CODE
F1 0,7-15
1st CO/PBX Line Lamps
F2 16-39
F3 0,7-15
2nd CO/PBX Line Lamps
F4 16-39
F5 0, 7-15
3rd CO/PBX Line Lamps
F6 16-39
F7 0, 7-15
4th CO/PBX Line Lamps
F8 16-39
F9 0, 7-15
5th CO/PBX Line Lamps
F10 | 16-39
F11 0, 7-15
6th CO/PBX Line Lamps
KSU F12 16-39
Fuse
Panel F13 0,7-15
1-1/3| 70A 10V ac 7th CO/PBX Line Lamps
F14 16-39
F15 0,7-15
8th CO/PBX Line Lamps
F16 16-39
F17 0,7-15
9th CO/PBX Line Lamps
F18 16-39
F19 0, 7-15
10th CO/PBX Line Lamps
F20 16-39
F21 0, 7-15
11th CO/PBX Line Lamps
F22 16-39
F23 0, 7-15
12th CO/PBX Line Lamps
F24 16-39
s 13th CO/PBX Line Lamps 7
F26 | 16-39
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PTABLE K (Contd)¢

ISS 3, SECTION 518-450-102

580-TYPE KSU FUSE ARRANGEMENT

BSP 518-450-102-i03_1978-06-089.jpg Scanned by Frank Harrell, (Cowboy Frank) Castle Rock, Colorado Oct 16, 2012 16:00:05

LOCATION DESIG T:: TYPE POTENTIAL CIRCUIT CODE
KSU F27 0, 7-15
Fuse 1-1/3 | 70A 10V ac 14th CO/PBX Line Lamps
Panel F28 16-39
F29 0, 7-23
1st Intercom Path Lamps
F30 24-39
F31 1-1/3 | 70A 10V ac 0,7-23
2nd Intercom Path Lamps
F32 24-39
F33 0, 7-23
3rd Intercom Path Lamps
F34 24-39
F35 057
F36 8-15
F37 | See See 0 4 Telephone Set Amplifiers and 16-23
Note | Note i Connector J26
F38 24-31
KSU
Power F39 32-39
Panel
F40 | Blank
F41 Privacy and DSS 0,17
F42 8-15
F43 —24V B BAT. ] 16-23
Privacy
(SIG)
F44 24-31
V2 70G
F45 32-39
F46 Paging Zone 1 (4)
—24V B BAT.
F47 (SIG) Paging Zone 2 (5)
F48 Paging Zone 3 (6)
F49
&l Blank
F51
| F52
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SECTION 518-450-102

®TABLE K (Contd)4

580-TYPE KSU FUSE ARRANGEMENT

LOCATION DESIG F::PE TYPE POTENTIAL CIRCUIT CODE
e
Power Blank
Panel F55
F56
F1 CO Lamps Lines 9, 13 16-39
F2 3 24B CO Lamps Lines 8, 11 16-39
67-Type F3 CO Lamps Lines 10, 12 16-39
Power 10V ac
Unit F4 CO Lamps Lines 6, 14 16-39
F5 5 24F 1st 7 CO Line Lamps 0, 7-15
F6 2 24C Sta MW & Attendant RT
Lamp
Lamp Steady, IC Path
F1 19
F2 Lamp Steady, IC Path 3,
IC Flash
3 24B 10V ac
F3 CO Lamps Lines 2, 4 16-39
F4 CO Lamps Lines 3, 7 16-39
F5 CO Lamps Lines 1, 5 16-39
29-Type Fé6 5 24F 2nd 7 CO Line Lamps 0, 7-15
Power F17 10V ac Interrupter Motor
Unit
F8 18V ac Console Sta Busy Lamps
F9 1st 7 CO/PBX Line Circuits
F10 2nd 7 CO/PBX Line Circuits
2 24C
LGS —924V B BAT. Intercom B Battery
F12 Power Failure Transfer
F13 Privacy Circuits
F14 Paging
F15 —24V A A Battery
Battery Symbol Voltage Range
—24A 18-26
—24B 20-26
—24C 18-26

Note: On 580-type KSUs manufactured before June 25, 1975, fuses 35 to 39 were 1/2A (70G). Since that
date, fuse 35 is 1-1/3A (70A) and fuses 36 to 39 are blank.
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EXTERNALLY MOUNTED UNITS
5.06 Do not replace any of the externally mounted
units until a check has been made on the
following:
A. 33A Voice Coupler
e Fuses not blown and properly positioned

e Connecting leads not part of a voice cable

e Connections not loose or broken.

B. 20A-49 Apparatus Unit
e Volume control not turned off
e Connecting leads not part of a voice cable
e Connections tight and leads not crossed
o Customer’s connections made with shielded
wire and grounded at customer’s equipment
only.
C. 22A-49 Apparatus Unit

e Unit fastened securely and mounted in a
vertical position

e Battery and ground leads not reversed
e Connections tight and not shorted
e Associated external power supply properly
connected and fuses not blown.
D. Loudspeakers

e Connections tight and both pairs of quad
wire connected

e Volume control properly adjusted
e Speakers not located too far from KSU
e Speaker leads not part of a voice cable

e Speakers not positioned or located close
enough to telephone sets to cause feedback.

ISS 3, SECTION 518-450-102

Note: Other than fuse replacement, no field
maintenance is to be performed on the
externally mounted units.

TELEPHONE SETS

5.07 Telephone sets should not be replaced until
the following observations have been completed:

e Sets plugged in securely

e Volume control not turned off

e Lamps not burnt out

e Switchhook operates freely

e Line buttons operate freely and automatically
restore when handset is placed on-hook
(intercom-only telephone sets do not have

ABR)

e Cords are not tangled or damaged.

6. ELECTRICAL MAINTENANCE

6.01 Maintenance information is included as an

aid in locating and clearing trouble in the
14A Communication System at the time of installation
or on subsequent repair visits. Analysis of a
trouble reported may be helpful in narrowing the
search for the source of trouble. For instance, if
a lamp does not light at a particular station or
group of stations, the trouble is more likely in a
telephone set or its wiring—if the lamp does not
light at any station, the trouble is more likely in
the KSU or the associated KTU.

6.02 Maintenance information for the following
circuits is provided:

e CO/PBX line circuits—400-type KTUs
e Station line ringing arrangements

o Intercom circuits—424C, 440A, 444A, 454B,
456B, and 478B KTUs

e Lamp driver circuit—453B KTU
e Lamp flash circuit

e Lamp wink circuit
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e Message waiting circuit
e Music-On-Hold circuit—451-type KTU

e Loudspeaker paging and background music
circuits

e Power distribution circuits:
29-type power supply power distribution
29-type power supply ground
67-type power supply power distribution
67-type power supply ground
o Power failure ringing circuit—452A KTU
o Preset conference on intercom circuit

e Station busy circuit—optional station busy
consoles

e Tone ringing circuit.

6.03 If analysis and/or testing indicates trouble

in the KSU, the source can be further
identified using the supplied information in the
following sequence:

(1) Thedescription of each circuit and the purpose
of the KTUs can be used to determine what
units may be involved.

(2) Once the involved circuit has been determined,

use the sequence table which gives an
operational procedure for testing the circuit and,
where a failure is encountered, the most likely
causes or KTUs that could cause the condition.

(8) If the trouble is suspected in or isolated to

a particular KTU, further aids are given in
the form of a lead table and an input and output
table. The lead table defines each lead, its
function in the circuit, and its termination on
the KTU and mating connector(s). The input
and output table can be used to ensure that
proper potentials are available at, or being
supplied by, the KTU under any circuit conditions
shown required in the Remarks column. ®These
potentials should be found on the KTU contacts
and the connector terminals.4 Only tests that
can be made with a 1018A hand test set or
equivalent have been included. Further tests
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are possible but may require more sophisticated
test equipment. If a KTU tests defective, replace
it.

Note: No attempt should be made to repair
or modify KTUs in the field. Replace defective
KTUs with one known to be in working order.
If replacing a KTU does not clear the trouble,
the original unit should be put back
in service.

(4) If trouble is indicated in the factory wiring

of the KSU, a point-to-point wiring schematic
is furnished for each circuit. The distribution
of all power in the KSU is also separately
supplied in case it is found a particular potential
is missing. Wiring color is not shown; however,
connecting block, connector and power supply
terminals are identified in detail. All factory
wiring is shown as solid lines; dashed lines
indicate wiring external to the KSU, installer
placed leads, or leads shown in detail in other
figures.

CO/PBX LINE CIRCUITS—400-TYPE KTU

6.04 The 400-type KTU provides the control

functions between one CO/PBX lin¢ and the
telephone sets, including line pickup, hold, lamp
and tone ringing control. The KTU also assures
outgoing service during power failure. Option
straps should be placed on the 400A, B, C, D, or
G KTU when used with the 14A Communication
System to provide short timeout (Z), lamp wink
on hold (Y), and interrupted audible signal (W).
#Options on the 400H should be CO/PBX line (T),
interrupted line signal (W), and (S) or (R), depending
on serving CO or PBX (see Fig. 93).4

6.05 #To aid in the maintenance of the CO/PBX

line circuits in the 580-type KSU, refer to
Tables L, M, and N for the 580A/B, Fig. 45 through
58 for the 580A, and Fig. 59 through 72 for the
530B.4

STATION LINE RINGING ARRANGEMENTS

6.06 Provision is made to program several
arrangements involving ringing on the CO/PBX
lines. These include:

e Common audible—as factory-wired, station
0 will receive all incoming CO/PBX -calls
(option K).
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OK

OTABLE L¢

400-TYPE KTU LINE CIRCUIT

At station, depress associated
line button and go off-hook.
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FAILURE

Dial tone heard and associated
line lamp lights steady.
L

OK

Dial local testboard or ringback
code. Request callback. Go
on-hook. Lamp extinguished.

( a)

)

2
(b,
it
A
3
4

5.

1
Lamp lights—no dial tone
Wrong line connections.
Defective telephone set.
Dial tone—no lamp
No Al ground.
Defective telephone set.
Open lamp or lamp lead.
A and/or C relay not
operated (400A—D, G)
No lamp or relay battery.

FAILURE

|
Line lamp flashes (60 IPM).
Tone alerting heard at
attendant station.

L

OK

Go off-hook. Line button depressed.

o

1
L and/or B relay not
operated (400—D, G).
Relay R not operated
(400H).
Defective 455A KTU.

Defective tel set amplifier.

FAILURE

I
Linelamp changes to steady.
Tone signal silenced.

|

oK

With party on line, depress HOLD.

Same as for line pickup.

FAILURE

Line button restores—lamp
goes to wink (120 IPM).
L

OK

Depress line button.

1
Relay L, B and/or C not
operated (400A—D, G).
Relay H not operated
(400H).
Defective tel set.

FAILURE

[
Lamp goes to steady—party still
on line.

1

Go on-hook, lamp extinguished.
Circuit normal.

Holding bridge not applied
to line—CO/PBX line released.
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TABLEM

LEAD TABLE—400-TYPE KTU

indication.

KTU/CONNECTOR
LEAD
L FUNCTION AND PIN NUMBER
J1-J14
A lead-—primary control lead from telephone set.
A Status of A lead determines idle, off-hook, or hold 16

Lamp lead—provides proper 10V ac signal to tele-
L phone set lamp and to lamp driver circuits 8
(453B KTUs) to indicate line status.

an audible signal.

R(CO) Ringside of CO/PBX line from office. 9

R(STA) Ring side of line—output toward station. 13

T(CO) Tip side of CO/PBX line from office. 14 ;

T(STA) Tip side of line—output of KTU toward station. 12
Ringing control—tone signal control lead. Connects

RC tone from generator to amplifier of telephone set as it

e The common audible can be moved to a
different station by replacing option K with
a jumper from terminal 19H to the desired
CO( ) lead on block 1.

e CO/PBX lines can ring at additional stations,
in addition to or other than the attendant
station, by connecting the RC leads to the
CO leads (option S).

e Calls can be transferred from the attendant
station to an alternate station(s) by adding
option J (ring transfer) on block 1.

Note: In any of the arrangements, a maximum
of 10 stations can be wired to ring on common
audible on any of the lines. However, a
station cannot ring on more than one line.

6.07 Tables O, P, and Fig. 73 are provided as
an aid for maintenance of the CO/PBX
ringing arrangements.
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INTERCOM CIRCUITS—424C, 440A OR 478B, 444-TYPE,
454B, AND 456B KTUs

6.08 The intercom circuitry provides three separate
paths for calls within the system with each

path appearing on a button on the telephone sets.
Basic intercom features are supplied by the following
KTUs:

e 424C KTU—Selector circuit

e 444-Type KTU—Selector extender circuit

e 454B KTU—3-path access circuit

e 456B KTU—Voice and tone alerting circuit.

To provide the optional intercom features, the
following additional units are required:

© 440A or 478B KTU—TOUCH-TONE adapter
circuit

e 457C KTU—Paging amplifier circuit.
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TABLE N

INPUTS AND OUTPUTS — 400-TYPE KTU

TEST FROM MON/TALK
e e LCH BTy TEST FOR REMARKS
INPUTS
14 9 CO/PBX dial tone
15 TALK B Ground
B BAT.
6 MG — interrupter ground
2 LW — 10Vt at 120 IPM
With interrupter running
7 LF — 10V at 60 IPM
GROUND MON
or 4 10V steady
15
11 RN — interrupted tone ringer signal
17 TALK B Battery Interrupter running
OUTPUTS
152 13 TALK CO/PBX dial tone
8 10V+ steady Ground pin 16
GROUND MON
1 Tone ringing signal CO/PBX ringing on line

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the wiring side

of the associated connector.

An additional optional feature, intercom preset
conference, can be supplied by making wiring
changes on connecting block 1.

Note: Condensed functional schematics of
the KTUs are located at the end of this
section.

A. Selector Circuit—424C KTU

6.09 This circuit is the basic, selector-only 19-code

rotary dial intercom circuit. Of the available
codes, 0 is used as the attendant code; 1, 2, and
3 are the first digits of the 2-digit codes; 4, 5
and 6 are the paging codes; and 7 through 39 are
assigned as station codes. The 424C KTU selects
and alerts intercom station codes 0, 7, 8, and 9,
or operates an associated 444-type KTU to select

and alert intercom stations, codes 1X, 2X, and
3X. Station selection can be by rotary dial,
TOUCH-TONE or DSS console, if provided.

B. TOUCH-TONE Adapter Circuit—440A or 478B
KTU

6.10 The adapter circuit is used to convert the

multifrequency signals from the station to
contact closures which supply ground on the proper
Y1-Y5 leads to the 424C selector. Operation of
the proper counting relays in the selector alerts
the designated station in the same manner as for
a rotary dial call. The adapter also grounds the
LK lead after the first digit of a 2-digit is dialed
to remove dial tone. When the adapter is not in
use, a path is completed through the H and L
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relays for the CG0-CG1 lead, which operates the
selector counting relays on rotary-dialed calls.

C. Selector Extender Circuit—444-Type KTU

6.11 The extender circuit, in conjunction with
the 19-code selector circuit (424C KTU),
provides dial selection of up to 37 codes. This is
accomplished by providing two more transfer digits
with the selector extender circuit, in addition to
the transfer digit in the selector circuit. The
selector is designed so that any one of the three
transfer digits (1, 2, or 3) will operate the transfer
relays in the 424C KTU via the TD lead. The
transferred output leads (RXX) of the 424C KTU
become the input leads of the 444-type KTU.
Depending on whether the 1, 2, or 3 transfer digit
is dialed, the voice and tone signaling will appear
on either the R1X leads, the R2X leads, or the
R3X leads of the 444-type KTU. Single digit
codes appear on the 424C KTU RX leads. Leads
from the 444-type KTU also extend to the (optional)
DSS console in order to operate the transfer relays
when a station is selected from the console.

D. 3-Path Access Circuit—454B KTU
6.12 The 454B KTU performs the following:

e Provides talking battery for the three intercom
paths

e Controls all intercom lamp functions

e Provides the common control circuitry to
connect the selector to one path at a time

e Provides a detect circuit to free the selector
at the proper time if a second intercom call
is waiting and connects the tone alert and
TOUCH-TONE adapter (if provided) to the
selected path

e Connects dial tone to the tip of the intercom
path selected.

E. Voice and Tone Alerting Circuit—456B KTU

6.13 The 456B KTU consists primarily of an

oscillator circuit and a preamplifier circuit.
The oscillator is designed to give a 1-second burst
of tone as the alerting tone on intercom calls. The
preamplifier is used for the voice signaling. A
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voice input from the (optional) paging circuit is
also furnished from this circuit.

6.14 Tables Q, R, S, T, U, V, W, and Fig. 74
are provided as an aid for maintenance of
the intercom circuits.

LAMP DRIVER CIRCUIT—453B KTU

6.15 The 453B KTUs are used to switch lamp

current to the lamps of stations 16 through
39. Because of the number of lamp multiples (up
to 34), the relay contacts of the 400-type line
circuits alone are not adequate to switch all the
lamp current. Each 453B KTU contains seven
slave circuits that repeat lamp information, through
high current capacity thyristors, to the telephone
sets. Two 453B KTUs are used in the 14A System.

6.16 Tables X, Y, and Z are provided as an aid

for maintenance of the lamp driver circuit.
Refer to Fig. 45 through 72 (connector pin 8 of
connectors 1 through 14) for further illustration of
lamp circuitry.

LAMP FLASH CIRCUIT

6.17 Fig. 75 is provided as an aid for maintenance
of the lamp flash circuit.

LAMP WINK CIRCUIT

6.18 Fig. 76is provided as an aid for maintenance
of the lamp wink circuit.

MESSAGE WAITING CIRCUIT

6.19 Fig. 77 is provided to illustrate connections
and KSU wiring for message waiting.

MUSIC-ON-HOLD CIRCUIT—451-TYPE OR 498A KTU

6.20 The 451-type KTU contains seven identical

circuits. Each circuit provides music-on-hold
to one CO/PBX line circuit. Incoming music,
provided by the customer, is connected to the
451-type KTU via a-33A voice coupler. The incoming
music signal is impressed on all seven music-on-hold
circuits in parallel as shown by the dashed lines
(connectors J27 and J29) in Fig. 78. When the
CO/PBX lines are in a talk condition, the outputs
of the 451-type KTU are shorted by contacts in
the associated line circuits. When the CO/PBX line
is placed on hold, the output of the 451-type KTU
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is impressed on the ring side of the CO/PBX line
and can be heard by the held party. Two 451-type
KTUs are used in the 14A System.

®Note: The 400H KTU should not be used
in a 580A KSU if music-on-hold is furnished.
Any 400-type KTU can be used as the line
circuit with or without music-on-hold in a 580B
KSU.4

6.21 BOn the 498A KTU, music is supplied to

four CO lines. When the KTU is equipped
with a 116A1 CM, this number is increased to
seven. With the CO line in the talk condition, a
normally open relay contact prevents the music
from being heard. When the line is placed on
hold, the 498A KTU or 116A1 CM recognizes the
change on the A and L leads operating the relay
associated with the line. Music is then applied to
the T(Sta) and R(Sta) leads, through the line circuit
to the held party.4

6.22 Tables AA, AB, AC, AD, AE, and Fig. 78,
79, 98, and 99 are provided as an aid for
maintenance of the music-on-hold circuit.

LOUDSPEAKER PAGING AND BACKGROUND MUSIC
CIRCUIT—457C KTU

6.23 The paging circuit is enabled by dialing a
paging code (digit 4, 5, or 6) on any of the
idle intercom paths. This completes a circuit, via
the SS lead, from the 456B KTU through the 424C
KTU to the PC() lead of the 457C KTU(s). This
applies the input on the PA lead from the 456B
KTU to the amplifier(s) and opens the input of
the COAM music source, if provided. Voice and
tone inputs on the PA lead are then heard in the
loudspeakers. Paging codes must be strapped on
connecting block 3; see Table D for connections.

6.24 Background music can be supplied over the

paging speakers, when paging is not taking
place, using the amplifier circuitry in the 457C
KTU. The COAM music source is fed through a
33A voice coupler which acts as a combination
interface and protective device. The level of the
sound at the speakers involves interaction of the
volume control settings at the music source, voice
coupler, and the individual speakers.

6.25 Tables AF, AG, AH, and Fig. 80 are provided
as an aid for maintenance of the paging
and background music circuit.
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PAUTOMATIC, DC SIGNALING, PRIVATE LINE CIRCUIT

626 The 415A KTU can be used in the

580B KSU only. The KTU provides a
direct connection to a distant end station. Going
off-hook (either end) automatically signals the
distant end. At the 14A station, the signal will
be the tone alerting signal. Calls are answered
or originated by depressing the line pickup button
associated with the private line. Lamp signals are
the same as for a CO/PBX line.

6.27 Tables Al, AJ, AK and Fig. 94 are provided
as an aid for maintenance of the 415A KTU
private line circuit.4

POWER DISTRIBUTION CIRCUITS

6.28 Power for the 14A System is supplied by

two power supplies, a 29-type and a 67-type.
Fig. 81 through 84 are provided as an aid for
maintenance of the power system.

e Refer to Fig. 81 for the power distribution
circuit for the 29-type power supply.

o Refer to Fig. 82 for the power ground circuit
for the 29-type power supply.

o Refer to Fig. 83 for the power distribution
circuit for the 67-type power supply.

o Refer to Fig. 84 for the power ground circuit
for the 67-type power supply.

POWER FAILURE RINGING CIRCUIT—452A KTU

6.29 The power failure ringing circuit provides

for incoming audible signals on an optional
basis in the event of loss of commercial power to
the 580-type KSU. The tip and ring of each
CO/PBX line is brought through normally closed
contacts on the 452A KTU relays. These relays
are operated (by battery from fuse 12 of the
29-type power supply) as long as commercial power
is supplied to the KSU. If the commercial power
is lost (or fuse 12 operates), the relays release,
extending the lines to connecting block 1 where a
cross-connect must be placed (Fig. 34). The
cross-connection in turn extends the tip and ring
to the (V-S) (S-V) pair of the desired station. An
external (E1C) ringer must be connected to these
leads at the telephone set or some other accessible
point.
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6.30 Tables AL, AM, AN, and Fig. 85 are provided
as an aid for maintenance of the power
failure ringing circuit.

PRESET CONFERENCE ON-INTERCOM CIRCUIT

6.31 Fig. 86 illustrates the diode arrangement,

on connecting block 2, that makes up the
preset conference circuit. Cross-connections to
connect the stations selected for conferencing,
option (T), are made on connecting block 1 (Fig.
27). The factory-placed strap, option (V), between
17H and 24E on connecting block 1 must be removed
when preset conferencing is provided.

STATION BUSY CIRCUIT (Optional 5tation Busy Console)
6.32 Fig. 87 is provided to illustrate connections

and KSU wiring for station busy. When a
station goes off-hook (with or without a CO/PBX
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or intercom line button depressed), A1l ground is
extended through the operated switchhook contacts
of the telephone set and through the wiring of
the KSU to light an associated lamp on the optional
TA1 or 7Bl console.

TONE RINGING CIRCUIT—455A KTU

6.33 Thetone ringing on CO/PBX lines is furnished

by the tone ringing signal generator, 455A
KTU, located in connector J25. Inputs to the 455A
KTU are A battery, pin 18, and A ground, pin 3.
The 455A KTU has one output on pin 9 (RO lead)
which consists of an alternate 900 Hz and 1107
Hz ac-de signal. The de output turns on the
telephone set amplifier and the ac output is the
audio signal.

6.34 Fig.88is furnished asanaid in the maintenance
of the tone ringing circuit.
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®TABLE 04

CO/PBX LINE RINGING ARRANGEMENTS

CO/PBX ringing on any line

OK

ISS 3, SECTION 518-450-102

FAILURE

|
Tone ringing heard at attendant
station (0) and alternate station
(if option S is provided).

(a)

|
No tone ringing at attendant

— any lines

station.

|
CO/PBX ringing returned to

1. Option K strap missing on
block 1—1C to 19H.

| 2. Open CO (0) lead.

3. Defective tel set amplifier
and/or loudspeaker.

(b) No tone ringing at attendant
— some lines

1. Defective or missing
common audible diodes—
block 2.

2.  Open RC lead—line involved.

(c) No tone ringing—alternate
station

1. Option S straps missing on
block 1—row 22 or 23 to
column C or G.

2. OpenCO ( ) lead.

3. Defective tel set amplifier
and/or loudspeaker.

Ring transfer button depressed
at attendant station (0)
oK FAILURE
|
CO/PBX ringing heard at transfer 1. Strap missir'1g on block 1
station—removed from attendant from RT terminal (21H) to

column C.

L 2. RINGTR keyatattendant
station not connected
properly.

3. OpenCO ( )lead at alter-
nate station.

4. RING TR key at attendant
station defective.

Ring transfer button reoperated
oK FAILURE
1
1. Defective RING TR key.
2. Defective attendant tel set

attendant station.
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amplifier and/or loud-
speaker.
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SECTION 518-450-102

PTABLE P¢

LEAD TABLE — CO/PBX RINGING ARRANGEMENTS

LEAD
DESIG

FUNCTION

CO( )

Central Office ringing lead — tone ringing is applied to
this lead from RO lead of 455A KTU, interrupter, RN
lead, 400-type KTU, RC( ) lead, common audible diodes,
and cross-connect on block 1.

RT

Ring transfer — this lead transfers common audible
ringing from CO (0) lead to designated station under
control of RING TR button at attendant set and jumper
at block 1 (option J).

RC( )

Ringing control — tone ringing output from 400-type
KTU to common audible diodes on block 2.
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SECTION 518-450-102
TABLE Q

INTERCOM (IC) CALL

Lift handset and depress button
associated with idle IC path (lamp dark).

oK FAILURE

I 1
Lamp flashes at 60 IPM. (a) No lamp
IC dial tone heard. 1. ITand/or IR of selected
Note: If another IC lamp path open—454B KTU.
is flashing, dial tone will 2. Open A battery fuse—29-type
not be heard until selector power supply fuse, fuse 15.
is released. Do not attempt 3. Open lamp fuse, fuse 29-34.
2nd IC call if lamp is 4. Interrupter not running—
flashing (MS and MG leads)—454B

KTU.

(b) No dial tone

1. Defective dial tone
generator—454B KTU.

2. Selector not seized (D0-D1
leads); 424C, 454B KTUs,
DSS console.

3. Open BR lead—424C, 454B.

4. IT and/or IR leads open—

‘ 454B.

Digit dialed.

»*— If 2-digit code, see 2-digit call.

Single-digit code.

OK l FAILURE

I |
Dial tone removed. Tone burst. (a) Dial tone not removed
heard at calling station in 1. Open LK lead—424C, 440A or
handset and at called station 478B, 454B KTUs, DSS con-
in loudspeaker. Lamp goes steady. : sole.

(b) Digit not dialed

1. Defective selector—424C KTU.
2. TC and/or RC lead open—440A
or 478B, 454B, 456B KTUs.
Defective DSS console.

Open SS lead—424C, 456B.
Open LK lead—424C, 454B.
Open TD lead—424C, 444A/B.
Open R(X)/VS lead.

SUSECIIERCY
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ISS 3, SECTION 518-450-102
TABLE Q (Contd)

INTERCOM (IC) CALL

(c) No tone burst

1. Open BY1 lead—424B/424C,
456A, 454B.

2. Defective voice and tone-
alerting circuit—456B.

3. Open SS lead—456B, 424B/
424C.

4. Open VS lead—424B/424C.

5. Defective tel set amplifier
(called station).

(d) Lamp continues to flash

1. Open BY1 lead—424B/424C,
454B.

2.  Defective 2nd station detect
circuit—454B.

3. Selector not released.

Calling station makes
announcement. Called station
depresses same IC button.

oK FAILURE
5]
Voice conversation possible (a) No voice conversation
on IC path. | 1. ITand/or IR lead open

(called station)— 454B.
2. Defective tel set.

Both stations go on-hook.

oK FAILURE

I 1
Button restores. Lamp 1. Defective access circuit—
extinguishes. 454B.

2. Defective tel set.
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SECTION 518-450-102

TABLE Q (Contd)

INTERCOM (IC) CALL

2digit IC call.

1st digit dialed.
oK ' FAILURE
| |
Dial tone removed. (a) Dial tone not removed
Selector reset for 2nd 1. Open LK lead—424C, 440A
digit. or 478B, 454B KTUs, DSS

I console.
(b) Selector not reset
1. Defective selector—424C KTU.

2nd digit dialed.

oK FAILURE
|
Tone burst heard at calling (a) Wrong station alerted
station in handset and at 1. TR, TR1 relays not operated—
called station in loudspeaker. 424C KTU.
Lamp goes steady. 2. K1,K2,K3,o0r K4 relay not

| ] operated in 444A/B KTU.

(b) No tone burst

1. Open BY1 lead—424C, 454B,

456B KTUs.

Defective 456B.

Open SS lead—456B.

Open TD, TDX, TDY, TDZ,

BR, or RXX leads—-424C,

444A/B KTU.

5. Open R( )/VS lead—424C,
444A/B KTU.

6. Defective tel set—called
station.

(¢) Lamp continues to flash

1. Open BY1 lead—424C, 454B.

2. Defective detect circuit—
454B.

i 3. Selector not released—424C.

EERCRLY

Balance of call same as for single digit.
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TABLER

LEAD TABLE—INTERCOM CIRCUIT

BSP 518-450-102-i03_1978-06-133.jpg Scanned by Frank Harrell, (Cowboy Frank) Castle Rock, Colorado Oct 16, 2012 16:15:03

LEAD CONNECTOR AND

DESIG gUhSoN PIN NUMBER
Switched B Battery — when 424C is seized, this lead applies —24V B to J18-35

BR 454B (to start intercom dial tone) and to 444-type (for the operation of J20-35
the transfer digit relays). J24-35
Busy Ground — applies ground after completion of dialing to enable J18-19

BY1 the 2nd station detect circuit in the 454B and start intercom ringing J20-19
in the 456B. J26-19
Counter Ground — provides ground to counting relays (Y1-Y5) of

CGO 424C from RS1 lead (M option) or from 440A or 478B (N option) or J18-21
from DSS console (Q option).
Counter Ground — provides ground to counting relays of 424C, either

CG1 by option strap or via DSS console (Q option) on non-TOUCH-TONE J22-21
calls.

DO Dialing Output — seizure input for 424C by way of D1 lead (M option) J20-16
or by way of DSS console (Q option). =
Off-hook Detection — selector seizure output from 454B (M option)

D1 or to DO output of 454B via DSS console (Q option). If callis rotary J18-16
dialed, D1 is also the dial pulse input from the 454B.

ICF Intercom Flash — interrupted 10V ac signal for intercom link lamps to J16-7
indicate that an intercom link has seized the 424C (selector). J20-7

IL11 Intercom Lamp 1 — lamp lead for first intercom path; 10V acis supplied J20-8
from fuse 29 to station codes 0, 7-23, and to lamp 15 in lamp panel.

IL12 Intercom Lamp 1 — lamp lead for first intercom path; 10V ac is supplied J20-9
from fuse 30 to station codes 24-39.
Intercom Lamp 2 — lamp lead for second intercom path; 10V ac is

IL21 supplied from fuse 31 to station codes 0, 7-23, and to lamp J19-16
16 in lamp panel.

IL22 Intercom Lamp 2 — lamp lead for second intercom path; 10V ac is J19-19
supplied from fuse 32 to station codes 24-39. .
Intercom Lamp 3 — lamp lead for third intercom path; 10V ac is

IL31 supplied from fuse 33 to station codes 0, 7-23, and to lamp 17 in lamp J19-8
panel.

IL32 Intercom Lamp 3 — lamp lead for third intercom path; 10V ac is J19-9
supplied from fuse 34 to station codes 24-39. )
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SECTION 518-450-102

TABLE R (Contd)

LEAD TABLE—INTERCOM CIRCUIT

LEAD | CONNECTOR AND
DESIG EUNCHION PIN NUMBER
IR1 Intercom Ring 1 — ring side of first intercom path. J20-14
IR2 Intercom Ring 2 — ring side of second intercom path. J420-0
IR3 Intercom Ring 3 — ring side of third intercom path. J19-13
IT1 Intercom Tip 1 — tipside of first intercom path. J20-34
T2 Intercom Tip 2 — tip side of second intercom path. J20-1
IT3 Intercom Tip 3 — tip side of third intercom path. J19-14
Dial Tone Disconnect — ground applied to this lead stops dial tone in J18-30
LK the 454B after the first digit of an intercom code has been J20-30
dialed. J22-26
Transfer Lead Y — when 20s intercom code is selected from DSS console,
LTY DSS ground is applied to 444-type (TRY and TRY1 relays); then ground J23-39
from the 444-type, via LT2 lead, is applied to the TR and TR1 relays of
the 424C.
Transfer Lead Z — when 30s intercom code is selected from DSS console,
LTZ DSS ground is applied to 444-type (TRZ and TR Z1 relays); then ground J24-39
from 444-type,via LT2 lead, is applied to the TR and TR1 relays of the 424C.
LT2 Transfer Lead 2 — when 10s intercom code is selected from DSS console, J17-39
DSS ground is applied to the transfer relays, TR and TR1, of the 424C. J24-12
MG Motor Ground — starts interrupter when this lead is shorted to MS lead J16-3
through a contact closure of LB( ) relay in the 454B. J19-6
MS Motor Start — starts interrupter when this lead is shorted to MG lead J16-2
through A contact closure of LB( ) relay in the 454B. J19-5
J26-0
PA Paging Signal — output to paging amplifiers (457C KTUs). :”gg'}g
J32-16
Paging Code 1 — when the intercom code for zone one paging is dialed,
PC1 —24V is applied to PC input of zone one paging amplifier (457C) J17-26
enabling amplifier for paging.
Paging Code 2 — when the intercom code for zone two paging is dialed,
PC2 —24V is applied to PC input of zone two paging amplifier (457C) J17-20
enabling amplifier for paging.
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ISS 3, SECTION 518-450-102

TABLE R (Contd)

LEAD TABLE—INTERCOM CIRCUIT
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| LEAD CONNECTOR AND
| DESIG EUNCTION PIN NUMBER
Paging Code 3 —when the intercom code for zone three paging is
PC3 dialed, —24V is applied to PC input of zone three paging amplifier J17-21
(457C) enabling amplifier for paging.
Calling Ring — common ring of intercom circuits to voice and tone- J20-13
RC alerting circuit (456B), to access circuit (454B), and to TOUCH- J22-13
TONE adapter circuit (440A/478B). J26-9
RH R Relay Hold — disables intercom ringing in 424C until dialing is J18-26
complete by applying ground after intercom dialing starts. J20-26
Reset — provides ground for 424C selector timer; when TOUCH- J17-19
RS1 TONE (N option) is provided, supplies ground via 440A/478B for J18-38
counting relays in 424C. J22-38
RXO0 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-14
intercom codes 10, 20, or 30. J23-14
RX1 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-8
intercom codes 11, 21, or 31. J23-8
RX2 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-22
intercom codes 12, 22, or 32. J23-22
RX3 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-24
intercom codes 13, 23, or 33. J23-24
RX4 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-27
intercom codes 14, 24, or 34. J23-27
RX5 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-0
intercom codes 15, 25, or 35 J23-0
RX6 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-1
intercom codes 16, 26, or 36. J23-1
RX7 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-33
intercom codes 17, 27, or 37. J23-33
RX8 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-31
intercom codes 18, 28, or 38. J23-31
RX9 Station Ringing Lead — voice signal lead from 424C to 444-type for J17-9
intercom codes 19, 29, or 39. J23-9
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SECTION 518-450-102

TABLE R (Contd)

LEAD TABLE-INTERCOM CIRCUIT

besio FUNCTION PNNUMBER
RO Station Ringing Lead — voice signal lead — code 0; VSO0 lead to te;;;t. - 7J177-34
R7 Station Ringing Lead — voice signal lead — code 7, VS7 lead to tel set. J17-32
R8 Station Ringing Lead — voice signal lead — code 8; VS8 lead to tel set. J17-30
R9 Station Ringing Lead — voice signal lead — code 9; VS9 lead to tel set. J£7-29
R10 Station Ringing Lead — voicie:siginalileacri — code 10; VS10 lead to tel set. J24-14
Jre1.al Station Ringing Lead — voice signal lead — code 11; VS11 lead to tel set. J24-8
R12 Station Ringing Lead — voice signal lead — code 12; VS12 lead to tel set. J24-22
R13 Station Ringing Lead — voice signal lead — code 13; VS13 le;:l ;ogis; ; ;124-24
R14 S;iionilgngin; i,ead — voice signal lead — code 14; VS14 lead to tel set. J424-217
R15 Station Ringing Lead — voice signal lead — code 15; VS15 lead to tel set. J24-0
R16 Station Ringing Lead — voice signal lead — code 16; VS16 lead to tel set. J24-1
R17 Station Ringing Lead — voice signal lead — coderi;; VS17 lead to tel set. J24-337
R18 Station Ringing Lead — voice signal lead — code 18; VS18 lead to tel set. J24-31
R19 Station Ringing Lead — voice signal lead — code 19; VS19 lead to tel set. J24-9
R20 Station Ringing Lead — voice signal lead — code 20; VS20 lead to tel set. 7J23-34
R21 Station Ringing Lead — voice signal lead — code 21; VS21 lead to tel set. J23-28
R22 Station Ringing Lead — voice signal lead — code 22; VS22 lead to tel set. J23-23
R23 Station Ringing Lead — voice signal lead — code 23; VS23 lead to tel set. J23-25
R24 Station Ringing Lead — voice signal lead — code 24; VS24 lead to tel set. J23-26
R25 Station Ringing Lead — voice signal lead —code 25; VS25 lead to tel set. J423-20
R26 Station Ringing Lead — voice signal lead — code 26; VS26 lead to tel set. J23-21
R27 Station Ringing Lead — voice signal lead — code 27; VS27 lead to tel set. J23-32
R£8 Station Ringing Lead — voice signal lead — code 28; VS28 lead to tel set. J23-30
R29 Station Ringing Lead — voice signal lead — code 29; VS29 lead to tel set. J23-29
R30 Station Ringing Lead — voice signal lead — code 30; VS30 lead to tel set. J24-34
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ISS 3, SECTION 518-450-102

TABLE R (Contd)

LEAD TABLE—INTERCOM CIRCUIT

LEAD CONNECTOR AND
DESIG l RN PIN NUWBER
R31 | Station Ringing Lead — voice signal lead —code 31; VS31 lead to tel set. J24-38
R32 | Station Ringing Lead — voice signal lead — code 32; VS32 lead to tel set. J24-23
R33 | Station Ringing Lead — voice signal lead — code 33; VS33 lead to tel set. J24-25
R34 | Station Ringing Lead — voice signal lead — code 34; VS34 lead to tel set. J24-26
R35 | Station Ringing Lead — voice signal lead — code 35; VS35 lead to tel set. J24-20
R36 | Station Ringing Lead — voice signal lead — code 36; VS36 lead to tel set. J24-21
R37 | Station Ringing Lead — voice signal lead — code 37; VS37 lead to tel set. J24-32
R38 | Station Ringing Lead — voice signal lead — code 38; VS38 lead to tel set. J24-30
Station Ringing Lead — voice signal lead — code 39; VS39 lead to tel set
R39 . z J24-29
(V option) or preset conference code (T option).
Station Signaling Input — when dialing is complete, this lead carries
the tone burst from the 456B to the selector (424C) where it is J18-14
SS applied to the R( )/VS( ) lead of stations 7, 8, 9,and 0, or is extended J26-1
to the selector extender circuit (444-type) viaa RX( ) lead where it is
applied to R( )/VS( ) lead station 10 through station 39.
q . ; - . . J20-12
TC Calling Tip — common tip of intercom paths to voice and tone-alerting J22-12
circuit and TOUCH-TONE adapter.
J26-8
D Transfer Digit — resets selector (424C) when a transfer digit of a 2-digit J17-16
intercom code is dialed. J23-16
TDX Transfer Digit X — resets selector (424C) when a 1 transfer digit is dialed J17-28
(codes 10 through 19). J24-36
TDY Transfer Digit Y — resets selector (424C) when a 2 transfer digit is dialed J17-23
(codes 20 through 29). J23-36
TDZ Transfer Digit Z — resets selector (424C) when a 3 transfer digit is dialed J17-25
(codes 30 through 39). J24-16
TOUCH-TONE Ground — supplies ground to control adapter (440A/478B) J18-39
TTG | when selector is seized (N option) or provides ground to DSS console
- J22-36
selector relays (Q option).
VS( )| Station Ringing — same as R( ) leads, see RO and R7 through R39.
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SECTION 518-450-102

TABLE R (Contd)

LEAD TABLE—-INTERCOM CIRCUIT

LEAD CONNECTOR AND
DESIG CENCTION PIN NUMBER
Selector Counter Relay No. 1 Ground — permits 440A/478B to apply
vi ground to Y1 (counting relay No. 1) in 424C on TOUCH-TONE dialed J18-25
intercom calls (N option) or permits DSS console to apply ground to J22-14
Y1 relay in 424C on DSS calls.
Y2 Selector Counter Relay No. 2 Ground — same as above except for Y2 J18-24
relay. J22-30
v3 Selector Counter Relay No. 3 Ground — same as above except for Y3 J18-22
relay. J22-29
V4 Selector Counter Relay No. 4 Ground —same as above except for Y4 J17-36
relay. J22-32
v5 Selector Counter Relay No. 5 Ground — same as above except for Y5 J17-37
relay. J22-23
PTABLE S ¢
INPUTS AND OUTPUTS — 424C KTU
TEST FROM MON/TALK
EECNGTE TO SWirch TEST FOR REMARKS
INPUTS
GROUND | J18-17 TALK B Battery
B BAT. J17-15 TALK B Ground
OUTPUTS
1 sec. tone burst on VS lead of Tone burst heard after
GROUND | VSleads| MON station tested. See Fig. 97 for VS| ;O1¢ PWS .
; dialing proper digit(s)
lead assignment.
— Dialing complete —
J18-19 Ground — BY1 lead o Dt il
B BAT After dialing 1st digit,
: J18-30 Ground — LK lead dial tone should be
TALK
removed
J18-39 Ground — TTG lead Selector seized
GROUND | J18-35 B BAT. — BR lead Selector seized

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the wiring side

of the associated connector.
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INPUTS AND OUTPUTS—440A/478B KTUs

TABLE T

ISS 3, SECTION 518-450-102

TEST FROM MON/TALK
o) TO SWITCH TEST FOR REMARKS
INPUTS
GROUND J22-18 TALK A Battery
J21-3 Required for 478B
1929.3 TALK A Ground KTU only
B BAT.
J21-15 Required for 478B
129-15 TALK B Ground KTU only
: Either IC path
J22-12 J22-13 | MON Z‘ﬂ;‘é‘eq“e“cy seized — any dial
g button depressed
OUTPUTS
B Ground— 1st digit of 2-digit
526 LK lead code dialed
B BAT. TALK
B Ground— .
J22-36 TTG Selector seized

Note: Terminals shown in TEST FROM and To columns appear on the KTU and the
wiring side of the associated connector.

TABLE U

INPUTS AND OUTPUTS— 444-TYPE KTU

TEST FROM MON/TALK
(SeeiNoTEl TO Sl 3d TEST FOR REMARKS
INPUTS
B BAT. J23-15 B Ground
GROUND | J23-39 TALK BT T Klays .
operate Any intercom
path seized
GROUND J24.39 K3 and K4 relays
operate
OUTPUTS
B BAT. J23-16 B Ground Dial a 10s digit
TALK
Apply ground
B BAT. J24-12 Ground to J93-39

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and
the wiring side of the associated connector.
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SECTION 518-450-102

TABLE V

INPUTS AND OUTPUTS—454B KTU

Page 140

TEST FROM MON/TALK
prid ey oy TO S TEST FOR REMARKS
INPUTS
J19-18 A BAT. — intercom talk
battery
TALK
J19-17 B BAT. — intercom relay
battery
J20-4 10V+ steady lamp voltage —
GROUND paths 1 and 2
MON
J19-4 10Vt steady lamp voltage —
path 3
J20-35 TALK B Battery Selector seized
J20-7 MON 10Vt at 60 IPM — lamp flash Interrupter running
J19-3 A Ground
J19-17 J19-15 TALK B Ground
J19-6 Ground — MG lead
OUTPUTS
J20-14 J20-34 Talk Battery — path 1
J20-0 J20-1 TALK Talk Battery — path 2 Selector seized
J19-13 J19-14 Talk Battery — path 3
J20-8
Intercom path 1 seized
J20-9
J19-16 10V+ at 60 IPM
SRR M A Intercom path 2 seized
J19-19
J19-8
Intercom path 3 seized
J19-9
07N BT 0 1 SO s 0 Nl Any path seized

Note: Terminals shown in TEST FROM and T0 columns appear on the KTU and the wiring side of
the associated connector.
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TABLEW

INPUTS AND OUTPUTS—456B KTU

ISS 3, SECTION 518-450-102

TEST FROM MON/TALK
(SEE NOTE) Ut SWITCH LESTCOR REMQRKS
INPUTS
GROUND |J26-18 A Battery
J26-18 J26-3 A Ground
d . TALK Talk Battery from 454B KTU — | Any intercom path
gb% 269 TC and RC leads seized
Ground — from 424C KTU
J26-18 J26-19 (BY1 lead) after dialing is
completed on any path
OUTPUTS
J26-8 J426-9 Tone burst after dialing finy code’dialed —
any path
J26-1 Tone burst after dialing cingrcedenisied ==
any path
GROUND MON =T ] 5
. . . ial paging code —
J26-0 V:licne c(;r;l\;ersatlon on intercom e e LR
paging should be heard

Note: Terminals shown in TEST FROM and To columns appear on the KTU and the wiring side of

the associated connector.
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SECTION 518-450-102

TABLE X

LAMP DRIVER CIRCUIT

(a) CO/PBX ringing

(b) Station off hook, CO/PBX
line button depressed

(¢) CO/PBX line on hold

oK I FAILURE

| ]
(a) Lamps flash No commercial power to KSU.
(b) Lamps light (steady) 2. Open fuse—F3, F4, or F5 on
(c) Lamps wink 29-type power supply.

L 3. Open fuse—F1, F2, F3, or
F4 on 67-type power supply.
Open fuse on fuse panel.
Defective 453B KTU.
Improper connections in KSU.
Defective 400-type KTU.

=

SCHCIEE

All stations on hook.

oK FAILURE
| 1
Lamps dark Lamp does not go dark —
defective 453B KTU.
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ISS 3, SECTION 518-450-102

TABLE Y

LEAD TABLE—453B KTU

v e  Funcriow N NOMBER
DL1 Lamp lead, driver side — CO/PBX line 1 J34-19
DL2 Lamp lead, driver side — CO/PBX line 2 J34-14
DL3 Lamp lead, driver side — CO/PBX line 3 J34-12
DL4 Lamp lead, driver side — CO/PBX line 4 J34-8
DL5 Lamp lead, driver side — CO/PBX line 5 J34-21
DL67 Lamp lead, driver side — CO/PBX line 6 J34-23
DL7 Lamp lead, driver side — CO/PBX line 7 J34-29
DL8 Lamp lead, driver side — CO/PBX line 8 J36-29
DL9 Lamp lead, driver side — CO/PBX line 9 J36-19
DL10 Lamp lead, driver side — CO/PBX line 10 J36-14
DL11 Lamp lead, driver side — CO/PBX line 11 J36-12
DL12 Lamp lead, driver side — CO/PBX line 12 J36-8
bL13 Lar;1p lead, d:iver ;id; — CO/PBX line 13 J36-21
DL14 Lamp lead, driver side — CO/PBX line 14 J36-23
L1 Lamp lead, line side — CO/PBX line 1 S

J34-16
L2 Lamp lead, line side — CO/PBX line 2 e
J34-13
L3 Lamp lead, line side — CO/PBX line 3 &
J34-9
L4 Lamp lead, line side — CO/PBX line 4 gl
J34-1
L5 Lamp lead, line side — CO/PBX line 5 e
J34-20
L6 Lamp lead, line side — CO/PBX line 6 Bos
J34-22
L7 Lamp lead, line side — CO/PBX line 7 7.8
J34-28
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SECTION 518-450-102

TABLE Y (Contd)

LEAD TABLE—453B KTU

LEAD CONNECTOR AND
DESIG EUNCGTION PIN NUMBER
L8 Lamp lead, line side — CO/PEX line 8 s
, J36-28
L9 Earipitad, Himciside G OEX Iha 4
: J36-16
L10 Ll s 1T ot BN (RSN gt oo g
’ J36-13
L11 Lamp lead, line side — CO/PBX line 11 diges
J36-9
L12 Lamp lead, line side — CO/PBX line 12 g
J36-1
L13 Iemp-lendnlineside=—2,ARielnc s L
’ J36-20
L14 Lamp lead, line side — CO/PBX line 14 S
e e n e = J36-22
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ISS 3, SECTION 518-450-102

TABLE 2
INPUTS AND OUTPUTS — 453B KTU
;r:ESET ::?E"; TO MS(-JVC‘I{I'L:LK TEST FOR REMARKS
INPUTS
Handset off-hook
and CO/PBX line
button depressed
on:
J34-16 Line 1
J34-13 Line 2
J34-9 Line 3
J34-1 Line 4
J34-20 Line 5
J34-22 Line 6
J34-28 lla(:;’:vsgf;‘g Line 7
J36-28 Line 8
J36-16 Line 9
J36-13 Line 10
GROUND-g==135'9 e Line 11
J36-1 Line 12
J36-20 Line 13
J36-22 Line 14
J34-4
J34-30
J34-31 10V+# interrupted interrupter
134.32 lamp voltage running
J36-4
J36-30
J36-31
J36-32
Note: (See end of table.)
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SECTION 518-450-102

TABLE Z (Contd)

INPUTS AND OUTPUTS — 453B KTU

(TSEESJ:;?!; TO Mscm{rg::_x TEST FOR REMARKS
OUTPUTS
Handset off-hook
and CO/PBX line
button depressed
on:
J34-19 @
J34-14 Line 2
J34-12 inela
J34-8 Line 4
J34-21 Bine's
J34-23 Line 6
J36-29 Line 8
J36-19 Line 9
J36-14 Line 10
J36-12 Line 11
J36-8 Line 12
J36-21 Line 13
436-23 Line 14

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the
wiring side of the associated connector.
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ISS 3, SECTION 518-450-102

POWER SUPPLY CONNECTOR J16 INTERCOM €O/PBX LINE CI RCUIT CONNECTORS
TERMINALS | (1NTERRUPTER) ‘CCESST
CIRCUI
67F5 | CONNECTOR | =
T E g X3 t el
+10V
' R R A "'—‘<5 7
J
29F6 L ey
o—— —4< N (—-r_xg»]g JSI7 ->—J—7—<J6 7
+10V J9 { o ]
[ I I ——< 7
| SE B e e J7
J10 L=< 7
gehe I J20 R e O
o=t R =D S Dt 13
10V —< 7
4,
Fig. 75—Lamp Flash Circuit
POWER SUPPLY CONNECTOR J16 CO/PBX LINE CIRCUIT CONNECTORS
TERMINALS (INTERRUP TER)
i
gk 2 ERSE o e D a5
10V T-< T_ ! a3
) | e | u, ., 2o
=15 2 >
29F6 8 ,_JS_< 2 \—< 2
o— — — 20 & 9= €8 2 i6
J9 —< 2
+10v o ) ) S ,
| ATl 2 o _J7_< 5
| | J12 3 ]
B, ,
J14
2

Fig. 76—Lamp Wink Circuit
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SECTION 518-450-102

CONNEC TING CONNECTING
BLOCK 6 BLOCK 8
MW7 320
e —— ————————— ===
MWB 330 1 47A
el ey ooy } RS \SHARICP B I
MW9 340 | 478
Culy e et = LM
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S i T
4TH |
TELEPHONE
BLOCK 7 SET
MW20 26D 47E (STA, 20) 10V
MESSAGE WAITING L3 e, i I ST A T e & HOLD
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Fig. 77—Message Waiting Circuit
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SECTION 518-450-102

CONN CONN CONN FUSE CONNECTOR CONNECTOR
BLOCK 7 BLOCK 4 BLOCK 6 PANEL J J2r
1033 ~ M SA <12
VOICE [ MR aA s
COUPLER T ﬂ]
i) 8y =41 —ca7
F1 12>—+—1— (34
46 2 1 T——( 0
fe>—4—1 <01
13C CONNECTOR J2
138 13 >———< 19
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86 TN T | e
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Fig. 79—W®Music-On-Hold Circuit—498A KTU in 580B KSU (Sheet 1 of 2)4
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SECTION 518-450-102

PTABLE AA 4

MUSIC ON HOLD

Call in progress
on CO/PBX line.

FAILURE

Line button restores; lamp
winks. Background music
heard by held party.

Line circuit troubles—
refer to sequence on

No background music
COAM music source
improperly set volume.
Defective 33A coupler
Open MT and/or MR lead—

33A, 451A, 451B, or 498A.
Open R(CO) or R(STA).

FAILURE

Background music removed;

Hold button depressed
at 14A station.
oK
| 1
(a)
line circuits
l (b)
15
defective, wrong
connections, or
28
or fuses operated.
3.
4.
Line button depressed.
oK
1
1. Defective tel set.
24

voice conversation
reestablished.
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Defective line circuit.
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TABLE AB .

LEAD TABLE—451-TYPE KTUs

ISS 3, SECTION 518-450-102

LEAD CONNECTOR AND
DESIG FURCEION PIN NUMBER
FIRST 451-TYPE KTU
Music tip — tip side of music source input—
M through 33A voice coupler Lodik
Music ring — ring side of music source input—
il through 33A voice coupler 238
Ring (Central Office) — multiple of ring side i
R (CO) of CO/PBX circuit J27-19, 39, 24, 14, 31, 34, 28
R (STA) Ring (Station) — multiple of ring side of J27-20. 30. 25. 9. 16. 32. 29
line toward station 2 S et
SECOND 451-TYPE KTU
Music tip — tip side of music source input — y
e through 33A voice coupler i 0
Music ring — ring side of music source input — p
MR through 33A voice coupler i
Ring (Central Office) — multiple of ring side
R (CO) of CO/PBX circuit J29-19, 39, 24, 14, 31, 34, 28
Ring (Station) — multiple of ring side of
R (STA) line toward station J29-20, 30, 25, 9, 16, 32, 29
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SECTION 518-450-102

PTABLE AC4

LEAD TABLE —498A KTUs

LEAD CONNECTOR AND
DESIG FONCHION PIN NUMBER
FIRST 498A KTU

MT | Music tip — tip side of music source input — through 33 A voice coupler J27-12

MR Music ring — ring side of music source input — through 33A voice J27-38
coupler

R Ring (station) — multiple of ring side of line toward station g?)’?g]? ’ ;29 e, §16,

T Tip (station) — multiple of tip side of line toward station '{3713; ’ 3‘? :? pes, 14,

A A lead — multiple of A lead toward station SZALNES. 821

8,9, 26
1L, Lamp lead — multiple of lamp lead toward station ;287-;’; 2;5’) &5, 20
SECOND 498A KTU

Music tip — tip side of music source input — multipled from J27

M1 . J29-12
through 33 A voice coupler

M2 Music ring — ring side of music source input — multipled from J27 J29-38
through 33 A voice coupler

R Ring (station) — multiple of ring side of line toward station ';%9?3 4 3129 P16,

T Tip (station) — multiple of tip side of line toward station ‘{219-13; ’ ‘,i,? et

A A lead — multiple of A lead toward station Rz,

8519526
% Lamp lead — multiple of lamp lead toward station ';289207’ 224é R,
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TABLE AD

ISS 3, SECTION 518-450-102

INPUTS AND OUTPUTS - 451-TYPE KTUs

{:Esg :g?:,' 10 M:VC‘.%:LK TEST FOR REMARKS
INPUTS — FIRST 451-TYPE KTU
J27-35 J27-36 MON Music input Music source connected
OUTPUTS ~ FIRST 451-TYPE KTU
J27-19 J27-20 CO/PBX line 1 on hold
J27-39 J27-30 CO/PBX line 2 on hold
J27-24 J27-25 CO/PBX line 3 on hold
J27-14 J217-9 MON Music output CO/PBX line 4 on hold
J27-31 J27-16 CO/PBX line 5 on hold
J27-34 J27-32 CO/PBX line 6 on hold
J27-28 J27-29 | CO/PBX line 7 on hold
INPUTS — SECOND 451-TYPE KTU
J29-35 J29-36 MON Music input Music source connected
OUTPUTS — SECOND 451-TYPE KTU
2 J29-19 J29-20 CO/PBX line 8 on hold
J29-39 J29-30 CO/PBX line 9 on hold
J29-24 J29-25 CO/PBX line 10 on hold
J29-14 J29-9 MON Muisic output CO/PBX line 11 on hold
J29-31 J29-16 CO/PBXline 12 on hold
J29-34 J29-32 CO/PBX line 13 on hold
J29-28 J29-29 CO/PBX line 14 on hold
Note: Terminals shown in TEST FROM and To0 columns appear on KTU and the wiring

side of the associated connector.

RSP £18.450-102-i03 1978-06-159.ipg Scanned by Frank Harrell, (Cowboy Frank) Castle Rock, Colorado Oct 16, 2012 16:23:56

Page 159



SECTION 518-450-102

PTABLE AE4

INPUTS AND OUTPUTS — 498A KTUs

TEST FROM MON/TALK
REMARK
(SEE NOTE) S SWITCH UGEA AL S

INPUTS — FIRST 498A KTU

J427-12 J27-33 MON Music input Music source connected
Ground J27-17 B battery

J27-17 J27-15 TALK B ground

J27-17 J27-6 MG ground

OUTPUTS — FIRST 498A KTU

J27-34 J27-37 CO/PBX line 1 on hold
J27-36 J27-19 CO/PBXline 2 on hold
J27-35 J27-39 CO/PBX line 3 on hold
J27-14 J27-16 MON Music output CO/PBX line 4 on hold
J27-11 J27-30 CO/PBX line 5 on hold*
J27-13 J27-31 CO/PBX line 6 on hold*
J27-33 J27-32 CO/PBX line 7 on hold*

INPUTS — SECOND 498A KTU

J29-12 J29-38 MON Music input Music source connected
Ground J29-17 B hattery

J29-17 J29-15 TALK B ground

J29-17 J29-6 MG ground

OUTPUTS — SECOND 498A KTU

J29-34 J29-37 CO/PBX line 8 on hold
J29-36 J29-19 CO/PBX line 9 on hold
J29-35 J29-39 CO/PBX line 10 on hold
J29-14 J29-16 MON Music output CO/PBX line 11 on hold
J29-11 J29-30 CO/PBX line 12 on hold*
J29-13 J429-31 CO/PBX line 13 on hold *
J29-33 J29-32 CO/PBX line 14 on hold*

Note: Terminals shown in TEST FROM and 70 columnsappear on the KTU and the
wiring side of the associated connector.

* These circuits are on the 116A1 CM.
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TABLE AF

LOUDSPEAKER PAGING

Lift handset and depress button

associated with idle IC path (lamp dark).

OK

ISS 3, SECTION 518-450-102

FAILURE

Associated button flashes
and IC dial tone heard.

Dial paging code (digit 4, 5, or 6).

OK

Refer to sequence on IC call
(Table Q).

FAILURE

Background music (if provided)
removed from speakers. One-
second tone burst heard in
paging speakers.

Paging station talks in handset.

OK

Do oo

Defective selector.
Open SS lead—424C, 456B.
Open PC lead—424C.

. Defective 457C.

Open PA lead—456B, 457C.

. Volume improperly set at

loudspeakers.

Open fuse — fuse 14 or 15
on 29-type power supply or
fuse 46, 47, or 48 on fuse
panel.

FAILURE

Announcement heard in
speakers.

w0

o

|
Open PA leads—456B, 457C.

. Defective 457C.
. Volume improperly set.

Defective speaker or

wiring.

Open fuses — fuse 14 or 15
on 29-type power supply or
fuse 46, 47, or 48 on fuse
panel.
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SECTION 518-450-102

TABLE AG

LEAD TABLE —457C KTUs

LEAD CONNECTOR AND
DESIG FUNCT'?" PIN NUMBER
PA Paging input —voice and tone alerting input jggjg
from the 456B KTU J32-16
Paging code — when code 4, 5, or 6 is dialed, J28-19
PC —24V is applied to this lead from 456B J30-19
KTU to enable amplifier(s) J32-19
RO Paging amplifier output — outputs from jggg
SP paging amplifier to speakers 132-0
Paging speaker ground — ground return for A
e aging loudspeakers 4ilelo
B g Reaker J32-15
Tip from 33A voice coupler for background * o
PT 4, P € J30-8
music J32-8
Ring from 33A voi ler for back d b
PR ing from voice coupler for backgroun J30-9
music J32-9
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ISS 3, SECTION 518-450-102

TABLE AH

INPUTS AND OUTPUTS — 457C KTUs

(TsEEsET .:3?2’,' T0 Mgzq::m TEST FOR REMARKS
INPUTS — FIRST 457C KTU
J28-18 A Battery
GROUND
J28-17 TALK B Battery
J28-17 J28-15 B Ground
GROUND J28-19 A Battery (PC lead) Code 4 dialed
J28-8 J28-9 MON Background music If provided
OUTPUTS — FIRST 457C KTU
GROUND J28-0 MON Voice and tone alerting Caoge 4 dlaled.; MOIECS IR
at calling station
INPUTS — SECOND 457C KTU
J30-18 A Battery
GROUND
J30-17 B Battery
TALK
J30-17 J30-15 B Ground
GROUND J30-19 A Battery (PC lead) Code 5 dialed
J30-8 J430-9 MON Background music If provided
OUTPUTS — SECOND 457C KTU
GROUND J430-0 MON Voice and tone alerting Code 5 dialed} Jalas U
at calling station
INPUTS — THIRD 457C KTU
J32-18 A Battery
GROUND
J432-17 B Battery
TALK
J32-17 J32-15 B Ground
GROUND J32-19 A Battery (PC lead) Code 6 dialed
J32-8 J32-9 MON Background music If provided
OUTPUTS — THIRD 457C KTU
Voice and tone Code 6 dialed; voice
J32-0 MON X »
W E ' alerting input at calling station

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the wiring side of
the associated connector.
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SECTION 518-450-102

CONNECTING BLOCKS

TO 33A VOICE
COUPLER (WHEN
BACKGROUND MUSIC [— —
'S PROVIDED OR
WHEN CONNECTED —
TO A CUSTOMERS
PAGING SYSTEM)

PGS

REFER TO i
TABLE 0 FOR
CONNECTI ONS

CONNECTORS
0y J26 J28
vl Ry
iy s
TC L ¢
TR s
— 26
0
PA
e
— 20
— 21
e
[
—

PC3

29 TYPE
POWER
SUPPLY

614 ?—

Fig. 80—Loudspeaker Paging and Background

9
=
Z0NE
To PAGING | 1
SPEAKERS
R TO
20A - 49 émE
APPARATUS
UNITS (ONE
20A - 49
PER ZONE) §°NE
L
SPEAKER CONNECTIONS ARE MADE
ON TERMINALS A-G OF ROW INDICATED
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29-TYPE CONNECTORS
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Fig. 81—WPower Distribution Circuit for 29-Type Power Supplyd
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SECTION 518-450-102

29 1YPE POMER 67 TYPE POWER CONNECTOR CONNECTING BLOCK
SUPPLY GROUND | SUPPLY GROUND 2 4 R =
TERMINAL TERMINAL I | | 15 |
TO 33A | | | | |
VOICE COUPLER ~— 24 | ' | | |
2961 \
ACGE | Shi } | } } :
| | 33, 338 | 33 | 338 36 |
2962 4cq7 346 : (A-H) | (A-H) ] (A-H) I (A=H) :
@: 348 | 348 . 348 348 |
29G3 (A-H) | (A-H) | (A-H) (A-H)
accs | | | [ { :
| [ ssH | 358 | 3se | 358 | 380 |
29G4  acge 366 | (aw) I (A-H) | (A-H) | (a-H) |
|
36 | 38 | 368 | 3es | 3em
29G5  acar0 ! | 376 (a-H) | (a-w) | (A=H) | (a=H) |
o——+1 - | |
37H | 378 | 378 | 378 | 378 |
| : | —
29G6 ,capy | (A-H) : (a-0) | (a-H) | (a-n) |
| | l
2967 e - . 38H | 388 : 388 | 388 388 [
MG [ (a-n A-H) | (A=H A-H
e = '\ = Le2 s | (A=H) | ( )| (A-H) | (A-H) |
[ et 4 | | | | |
L6 —<X 2 |
4436 ) @D | | | |
LB A QI
) ETED B ETED I I | [ l I
torz$ & Puies S | | | |
| :'Jllgg:JlI(: l | |
o o < [ | | |
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VIR DA | | ‘ [ l
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Fig. 82—WPower Ground Circuit for 29-Type
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ISS 3, SECTION 518-450-102

29 TYPE POVER COMNECTOR CONNECTING BLOCK
SUPPLY GROUND | 2 | ow | o1s
TERMINAL 8 10 |
| | | I
8 _GRD I s P ___L___IB_GRD
2969 2.0 5 | I | |
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3 e e
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4 15 e AT e e Ty
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2 i 21 = e T ——
ci . | | | | I8 6ro
F45 RI | e aae | Ty 1——
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Fig. 82—WPower Ground Circuit for 29-Type Power Supply (Sheet 2 of 2)4
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SECTION 518-450-102

67 TYPE CONNECTOR 67 - TYPE CONNECTING BLOCK
POWER SUPPLY POWER SUPPLY
FUSE | CROUND. TERMINALS | 1 i 2 : 10 } 4 : it
Fi
Ga) <oy ! 6, 5 6761 el | 52| | | |
TS e e € o =heE—,
F2 C ] l
o—(3A) +10V J56: 30 32H i 328 i 328 ! 328 ! igs
F3 (AH) | (AH) | (AH) | (A-H)
el 20 o 612 aee e | : |
Fa
o GA) EIOVTY o U345 | G ! ses | 368 | 36 | 3es
. T ; Imne
g 36, 3, | (A-H) ! (A-H) | (A-H) | (A-H)
o (5A) +i0v J6g 4 S8 acos 386 | [ | '
o J6, o EssHl 388 | 0 | 8 |
T T
| e : | o I () | aw | an
| J3 6764 396 | |
. ACG4
12 i l 398 I 398 | 308 | 308
2 4 Iy | : 8
L~y | - | fhet g (A-H) | (-
= 6765
CONNECTING BLOCK oo hoes | g% : | |
G 408
| [ et el e [if A3l 15 [FRESE 15 2% : ]
f6 I | | | | | e T )
(2k) £10V | | I | s | L
Ho| 4B | 4B [ 418 | 418 29 TYPE POWER SUPPLY GROUND TERMINAL
: / i
} (A-H) ! (A-H) | (A-H) | (A-H) e 208
T T
! e i
| i B
t I | | Fig. 84—Power Ground Circuit for 67-Type Power
|
| | I | Supply
| | | I
| I I I

Fig. 83—Power Distribution Circuit for 67-Type Power
Supply
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ISS 3, SECTION 518-450-102

PTABLE A4

PRIVATE LINE CIRCUIT

At 14A station, depress pickup
button associated with private line.

0K I FAILURE
[ 1

Tone signal heard. Option M missingon KTU.
Distant station signaled: T and R open to distant end.
Lamp lit steady. Relay A, C, and/or S not
fis operated.
l 4. No A battery and ground.

£ doge

Distant end answers.

oK |
[
Tone signal stops.
Conversation possible.
|

Request callback. Both stations go
on-hook. Line lamp extinguished.

Distant station goes off-hook.

oK | FAILURE

e 1
Tone signal operates at 14A Relay S and/or B not operated.

station(s). Lamp flashes.
L

14 A station goes off-hook.

OK I FAILURE
1

Lamp changes to steady. Same as for line pickup.
Tone signal silenced.
Conversation possible.

1

14 A station depresses HOLD.

OK I FAILURE
1

=
Lamp changes to wink. 1. Option Y missing on KTU.
Circuit in hold condition. 2. Relays B, C and S not

| operated.

14A station operates line button.

OK J

I
Lamp changes to steady.
Hold removed.

1

Both stations go on-hook.
Circuit returns to normal.
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SECTION 518-450-102

PTABLE AJ¢

LEAD TABLE —415A KTU

CONNECTOR AND
LEAD PIN NUMBER
e FUNCTION
J1-J14
A A lead — primary control lead from telephone set 16
Lamp lead — provides proper 10Vac signal to
L telephone set lamps and lamp driver circuits to 8
indicate line status
R(CO) | Ringside of private line from distant end 9
R(STA) | Ringside of line toward station 13
T(CO) | Tip side of private line from distant end 14
T(STA) | Tipside of line toward station 12
Ringing control — tone signal control lead. Connects
RC tone from generator to amplifier of telephone set 1
as an audible signal.
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PTABLE AK 4

INPUTS AND OUTPUTS — 415A KTU

ISS 3, SECTION 518-450-102

TEST FROM MON/TALK
SEenoTel e ST TEST FOR REMARKS
INPUTS
14 @ Talk battery Ground pin 16
15 TALK B Ground
17
6 MG — interrupter ground
2 LW —10V+ at 120 IPM
With interrupter running
7 LF —10Vz at 60 IPM
GROUND MON
or 4 10V steady
15
11 RN — interrupted tone ringer signal
17 TALK B Battery
3 18 | TALK A Battery
OUTPUTS
12 13 TALK Talk battery
8 10V+ steady Ground pin 16
GROUND MON
1 Tone ringing signal Distant station off-hook

Note: Terminals shown in TEST FROM and To columns appear on the KTU and the wiring side

of the associated connector.

Page 171

BSP 518-450-102-i03_1978-06-171.jpg Scanned by Frank Harrell, (Cowboy Frank) Castle Rock, Colorado Oct 16, 2012 16:27:53



CONN
BLOCK 7

CONNECTOR
J3l
(452A KTU)

CONNECTOR
J33
(452A KTU)

TLL 9bng

Al
T
— o EXT(1) y 0 ExT(8)
LINE | f—— LINE
R | 19
. 1 EXR(8)
S ? PRI T0 J29 p i
“ i
T . e
o 20 L ExT() "“j‘< EXT (9)
LINE 2 Pl LINE T0 49[
A Lot a2
= 2l | EXR(2) e 21 EXR(9)
g
T 24
= 24 EXT (3) ﬂ-(w i EXT(10)
LINE 3 =) LINE
5 b
= 2 EXR(3) ﬁ'(w R EXR(10)
-
:
T0 - 38 EXT(4) gg —_r< B EXT U0
co i Bt Line 10 Jn ol
o fume £
R & 3 e
EE = 34 exrear| 1 P8 m—(“ EXR( 1) |
il |
2
& 2
= 32 St | S 3 ExT(2) |
LINE S —— I LINE |
£ 2
= 2 xR | | e exnozl |
TR
-
1 12 |
=y ie exree) | | : ﬁ) s x| |
LINE 6 iy LI I
= 13 EXR(6) { T 13 EXR(13) |
i I RS I‘<39 EXT14) l
o . ST B LINE T0 Ji4 —— |
LINE 7 | |
R
L — 30 exrin) | | ok 30 ExrO4)| |
N — —
" I P |
5 O e~ g o 0 -, Bl ]
TO SHEET 2

Fig. 85—Power Failure Ringing Circuit (Sheet 1 of 2)
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SECTION 518-450-102

OK

TABLE AL

POWER FAILURE RINGING CIRCUIT

CO/PBX ringing on
line under test.

FAILURE

|
Calls received at attendant

station or alternate location.

OK

|

Disconnect commercial power
or remove F12 from 29-type
power supply.

CO/PBX ringing on line.

s

|
No commercial power to KSU.

. No battery and/or ground to

452A KTUs—F12 29-type
power supply.

. Defective 452A KTU.

FAILURE

I
Power failure ringers
operate.

Page 174

o
Defective 452A KTUs.

. Improper connections at

block 1.

. Ringer connected improperly

or defective.
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ISS 3, SECTION 518-450-102

TABLE AM

LEAD TABLE—452A KTUs

LEAD CONNECTOR AND
DESIG EUNCHION PIN NUMBER
ET( ) Tip of extension ringer circuit from station (V-S)
ER( ) Ring of extension ringer circuit from station (S-V)
! i . L . J31-1, 16, 28,
EXT( ) Tip side of audible circuit from first 452A KTU 37, 27, 35, 8
e e . — J33-1, 16, 28,
EXT( ) Tip side of audible circuit from second 452A KTU 37, 27, 35, 8
, : . < A ] . J31-31, 26, 29,
EXR( ) Ring side of audible circuit from first 452A KTU 33, 22. 36, 14
. : : g J33-31, 26, 29,
EXR( ) Ring side of audible circuit from second 452A KTU 33, 22. 36, 14
e . - J431-0, 20, 24,
T(CO) Tip side of CO/PBX line from CO — first 452A KTU 38, 32, 12, 39
T(CO) Tip side of CO/PBX line from CO — second 452A J33-0, 20, 24,
KTU 38, 32,12, 39
. . . : J31-19, 21, 25,
R(CO) Ring side of CO/PBX line from CO — first 452A KTU 34, 23,13, 30
R(CO) Ring side of CO/PBX line from CO —second 452A J33-19, 21, 25,
KTU 34, 23, 13, 30
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SECTION 518-450-102

TABLE AN

INPUTS AND OUTPUTS—452A KTUs

(TsE:J:g?!,' TO Mswc;:'::"( TEST FOR REMARKS
INPUTS

J31-17
GROUND B Battery

J33-17

J31-9 TALK
B BAT. B Ground

J33-9
J31-0 J31-19 CO/PBX ringing — line 1
J31-20 J31-21 CO/PBX ringing — line 2
J31-24 J31-25 CO/PBX ringing — line 3
J31-38 J31-34 CO/PBX ringing — line 4
J31-32 J31-23 CO/PBX ringing — line 5
J31-12 J31-13 CO/PBX ringing — line 6
J31-39 J31-30 CO/PBX ringing — line 7 CO/PBX ringing

MON on lines from
J33-0 J33-19 CO/PBX ringing — line 8 CO or PBX
J33-20 J33-21 CO/PBX ringing — line 9
J33-24 J33-25 CO/PBX ringing — line 10
J33-38 J33-34 CO/PBX ringing — line 11
J33-32 J33-23 CO/PBX ringing — line 12
J33-12 J33-13 CO/PBX ringing — line 13
J33-39 J33-30 CO/PBX ringing — line 14 ;
OUTPUTS
J31-1 J31-31 CO/PBX ringing — line 1
J31-16 J31-26 CO/PBX ringing — line 2 COER = e
MON on lines gnd
J31-28 J31-29 CO/PBX ringing — line 3 power disconnected
from KSU
J31-37 J31-33 CO/PBX ringing — line 4
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TABLE AN (Contd)

INPUTS AND OUTPUTS—452A KTUs

ISS 3, SECTION 518-450-102

::::::?g TO Ms(x:.',_'é:m TEST FOR REMARKS
OUTPUTS
J431-27 J31-22 CO/PBX ringing — line 5
J431-35 J31-36 CO/PBX ringing — line 6
J31-8 J31-14 CO/PBX ringing — line 7
J33-1 J33-31 CO/PBX ringing - line 8
CO/PBX ringing
J33-16 J33-26 MON CO/PBX ringing — line 9 on line and
power disconnected
J33-28 J433-29 CO/PBX ringing — line 10 from KSU or
fuse 12 removed
J33-37 J33-33 CO/PBX ringing — line 11 from 29-type
power supply
J433-27 J33-22 CO/PBX ringing — line 12
J33-35 J33-36 CO/PBX ringing — line 13
J33-8 J33-14 CO/PBX ringing — line 14
Note: Terminals shown in TESTFROM and 10 columns appear on the KTU and the wiring side of

the associated connector.

CONNECT TO TERMINALS
(COLUMN D OR H, BLOCK 1)
OF STATIONS SELECTED b

CONNECTING BLOCK

29

FOR PRESET CONFERENCE,
oPTION (T)
-
3
STATION CopE 39 —'2201

OPTIONS:
() PRESET CONFERENCE

(W) 39T STATION CODE

% FACTORY PROVIDED STRAP ON INSTALLERS SIOE
OF CONNECTING BLOCK, OPTION (V). STRAP MUST
BE REMOVED WHEN PRESET CONFERENCE

S PROVIDED.

Fig. 86—Preset Conference on Intercom Circuit

CONNECTOR J24
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SECTION 518-450-102
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Fig. 97—Condensed Functional Schematic of 444-Type KTU (Selector Extender Circuit) (Sheet 2 of 3)
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Fig. 97 —Condensed Functional Schematic of 444-Type KTU (Selector Extender Circuit) (Sheet 3 of 3)
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Fig. 98—Condensed Functional Schematic of 451A KTU (Music-On-Hold Circuit) as Used With 580A KSU
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Fig. 99—Condensed Functional Schematic of 451B KTU (Music-On-Hold Circuit) as Used With 580A KSU
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Fig. 101 —Condensed Functional Schematic of 452A KTU (Power Failure Ringing Circuit)
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Fig. 103—Condensed Functional Schematic of 454B KTU (3-Path Access Circuit) (Sheet 1 of 2)
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Fig. 103—Condensed Functional Schematic of 454B KTU (3-Path Access Circuit) (Sheet 2 of 2)
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Fig. 104 —Condensed Functional Schematic of 455A KTU (Tone Ringing Signal Generator)
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Fig. 106—Condensed Functional Schematic of 457C KTU (Paging Amplifier Circuit) (Sheet 1 of 2)
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Fig. 106—Condensed Functional Schematic of 457C KTU (Paging Amplifier Circuit) (Sheet 2 of 2)
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