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1. GENERAL 

1.01 This section provides information for the 
513-, 514-, and 515-type Key Service Units 

(KSUs) used in 1A2 Key Telephone System (KTS) 
arrangements. 

1.02 This section is reissued to add information 
on the following KTUs: 
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400H KTU (CO/ PBX Line Cicuit) 

440A and 478B KTUs (TOUCH-TONE Adapter) 

494A KTU (TOUCH-TONE Selector Circuit) 

498A KTU and 116A 1 Circui t Module 
(Music-On-Hold). 

1.03 This issue of the section is based on the 
following drawings: 

SD-69513-01, Issue 15 (400D (MD) KTU) 

SD-69651-01, Issue 1 (400G (MD) KTU) 

SD-69475-01, Issue 6 (401A KTU) 

SD-69567-01, Issue 15 [407B (MD) or C, 
420A, 422A (MD), 422B, 423A, 424B (MD) 
or C, 425A (MD), 425B, and 494A KTUs] 

SD-69590-01, Issue 4 (413A, 421A, 448A, 
and 449A KTUs) 

SD-69559-01, Issue 9 (414A, 415A, 416A, 
418A, 419A, 461A, and 469A KTUs) 

SD-69561-01, Issue 2 (417A KTU) 

SD-69595-01, Issue 8 (426A and 427B, Series 
4, or 427C KTUs) 

SD-69489-01, Issue 5 (428A KTU) 

SD-69922-01, Issue 1 (451B, . 498A KTU 
and 116A1 Circuit Module)t 

SD-69917-01, Issue 1 (467A KTU) 

SD-69530-01, Issue 6 (429A [MD], 429B, and 
430A KTUs) 

SD-69906-01, Issue 1 (440A KTU) 

SD-69931-01, Issue 4 (478B KTU) 

SD-69921-01, Issue 1 (471A and 479A KTU) 

SD-69597-01, Issue 2 (1A2 KTS, 513-, 514-
and 515-Type KSUs) 

•sD-69942-01, Issue 1 (400H KTU)t 

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



2. IDENTIFICATION 

PURPOSE 

2.01 The 513-, 514-, and 515-type KSUs (Fig. 1) 
provide mounting and connecting facilities 

for 400-series KTUs used to provide 1A2 KTS 
serv~ces . 

APPUCATION 

2.02 The 513-, 514-, and 515-type KSUs are 
applicable to the 1A2 Key Telephone System. 

ORDERING GUIDE 

2.03 Key service units and associated apparatus 
are ordered as follows: 

• Unit, Service, Key, 513A1 

e Unit, Service, Key, 513A2 (513Al with 19C2 
power unit) 

• Unit, Service, Key, 513A3 (513Al with 20C2 
power unit) 

• Unit, Service, Key, 514A1 

• Unit, Service, Key, 515Al (513Al and 514Al) 

• Unit, Service, Key, 515A2 (513A2 and 514A1) 

• Unit, Service, Key, 515A3 (513A3 and 514A1) 

• Unit, Telephone, Key (order as required). 

(a) Replaceable Components (see Table A): 

(b) Optional Components (order separately; 
see Table B): 

(c) Associated Apparatus (order separately; 
see Table C): 

DESIGN FEATURES 

A. General 

(a) Will accept most 400-series KTUs (see Table D 
for connector selection and arrangement). 

(b) Removable cover of glass-reinforced polyester 
resin. 
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(c) Arranged for wall mounting. (The 513- and 
515-type KSUs may be mounted on a floor 

stand using a 77-type apparatus mounting. See 
Section 463-140-100.) 

(d) 66-type connecting blocks mounted internally 
to connect internal and external cables and 

optional wiring (Fig. 2). Figure 3 shows the 
terminal arrangement of the 66R-type blocks. 

(e) Designation strip holder and tab assembly 
serve as a retainer to lock KTUs in connectors. 

B. 513-Type Key Service Unit 

(a) Space is provided on the backboard for one 
1A1 matrix block, or a second 66R3 connecting 

block when required. 

(b) Two interrupter connectors (J9, J10) accept 
any of the KS-type interrupters shown in 

Table C. The choice of interrupter is determined 
by the lamp capacity of the system and/or the 
type of power available for the motor. 

(c) Dedicated leads for battery and ground, 
interrupter, lamp steady, lamp flash, lamp 

wink, and ringing are wired to the same numbered 
contacts on each connector (Jl-J8). These leads 
terminate on connecting block 3 (Fig. 4). 

(d) Nondedicated leads are terminated on 
connecting blocks 1 and 2 for connections 

to station and/or distribution cable, and for 
strapping between units when required (Fig. 4). 

(e) Fuse panel provides power distribution to 
the connectors for lamp and interrupter 

functions. See Table E for fusing information. 

(f) Can use 19C2, 20C2 or external power unit. 
The 20C2 power unit includes a 30-Hz 

frequency generator. When ringing voltage 
is required for a system using a 19C2 
power unit, an external source must be 
provided. 

(g) When required, a 47C power unit is available 
as a battery reserve power supply for use 

during commercial power failures. It must be 
ordered separately along with a KS-20390, List 1 
nickel-cadmium battery pack (Table C). When 
the system has common audible signaling 
arrangements, an optional116A frequency generator 
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must be ordered (Table C) and mounted on the 
back wall of the power unit. The 47C power 
unit is interconnected between the standard ac 
operated power unit and the key telephone 
equipment. (See Section 518-010-107.) The 47C 
power unit may be mounted on a rack, in a 
16-type apparatus cabinet or equivalent, or in a 
513A or 515A1 key service unit when the regular 
power unit is externally mounted. 

(h) If an external power supply is used, as 
many as three 69F apparatus mountings can 

be mounted in the space normally occupied by 
the power unit. Each 69F (Fig. 5) apparatus 
mounting will accommodate two 4-inch (with the 
addition of an 834055907 [P-40V590] guide 
assembly) or one 8-inch 400-series KTU. The 
69F apparatus mounting must be ordered 
separately and installed in the field. 

(i) Unit is 17-3/8 inches wide by 17 inches high 
by 11 inches deep. 

C. 514-Type Key Service Unit 

(a) For use with the 513-type KSU to provide 
for growth and/ or expansion of features by 

furnishing additional mounting and connecting 
facilities (Fig. 1 and 2). 

(b) Furnished with hardware for joining the 
514A1 KSU to the 513-type KSU. 

(c) Dedicated leads for battery and ground, 
interrupter, lamp flash, lamp steady, lamp 

wink, and ringing are wired to the same numbered 
contacts on each connector (Jll-J18). These 
leads terminate on connecting block 3 (Fig. 6). 

(d) Nondedicated leads are terminated on 
connecting block 4 (Fig. 6) for connection 

of station and/or distribution cable. Some 
nondedicated leads, in addition to being terminated 
on the connecting block, are brought out in cable 
tails for termination on block 1 or 2 of the 
513-type KSU, when required. Others are cable 
leads only, for termination on block 1 or 2 as 
required. (Do not cut leads. Insulate and store 
as required.) 

(e) Space is provided for a 69E (Fig. 7) apparatus 
mounting to allow for adding one 8-inch or, 

with the addition of an 834055907 (P-40V590) 
guide assembly, two 4-inch KTU printed wiring 
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boards (400-series KTUs). The 69E apparatus 
mounting must be ordered separately and installed 
in the field. 

(f) Unit is 8-1/ 36 inches wide by 16-11/16 inches 
high by 10-11/16 inches deep. 

D. 515-Type Key Service Unit 

(a) A mechanically joined and partially interwired 
combination of 513-type and 514A1 KSUs 

(Fig. 1 and 2). 

(b) Intended for use where the initial instailation 
requirement exceeds the service provided 

by a 513-type KSU. 

(c) Unit is 25-1/ 2 inches wide by 17 inches high 
by 11 inches deep. 

3. INSTALLATION 

PLANNING 

3.01 Select a wall location for mounting that will 
allow at least 9-1/2 inches of wall space 

beyond each side of the backboard to provide for 
full opening of the carrier assemblies. The same 
amount of space for the carrier assemblies is 
required -if the KSU is floor-mounted using a 
77-type apparatus mounting. 

3.02 Customer must provide a llOV ac outlet not 
under control of a wall switch and separately 

fused for 2 amperes, if possible. 

3.03 When a 513-type KSU is installed, allow at 
least 17-3/ 4 inches of space on the right side 

to provide room to add a 514-type KSU, should it 
ever be needed. 

As shown in Table D, several connectors 
(jacks) offer limited service to 40-
and 80-pin KTUs. The following 
procedure will simplify installation 
while allowing for additional 
features in the future. 

3.04 Using Table D, select KTUs to be installed 
for the desired service features and list in 

the order they appear from top to bottom of table. 

3.05 Assign selected KTUs to connectors in the 
numerical preference given in the table. 



Examples: 

(a) An installation in a 513A KSU requires five 
CO line circuits and a 19-code rotary dial 

intercom with one intercom station requiring a 
long-line circuit. KTUs are selected and listed 
in the following manner: 

(1) 424B (MD) or C KTU (19-code dial intercom) 

(2) 420A KTU (dial intercom long line circuit) 

(3) Five 400-type KTUs (CO/ PBX line units). 

The 424B (MD) or C is assigned its first (only) 
choice of connectors, J-1 and J-2. The 420A is 
assigned its first choice of connectors, J-6. The 
400-type KTUs are assigned the remaining connectors 
in numerical preference: first choice being J-3; 
second, J-4; third, J-5; fourth, J-7; and fifth, J -8. 
(If additional KTU services were to be added, they 
would require the addition of a 514A1 KSU.) 

(b) An initial installation in a 515A KSU requires 
four CO line circuits and a TOUCH-TONE"', 

10-code dial intercom. KTUs are selected and 
listed in the following manner: 

(1) .494A KTU (TOUCH-TONE Selector). 

(2) Four 400-type KTUs (CO/PBX line units). 

The •494M is assigned its first (only) choice of 
connectors, J-1 and J-2. The 400-type KTUs are 
assigned in numerical preference from the remaining 
jacks: first choice being J-3; second, J-4; third, 
J-5; and fourth, J-6 lif a fifth line (400-type KTU) 
were to be added, it would be assigned the next 
available connector, J-15, etc]. 

3.06 If 69-type apparatus mountings are to be 
used, externally mounted 66-type connecting 

blocks must be provided to accommodate the 
connections. 

3.07 Refer to the following sections for additional 
information required to plan the installation 

of a key service unit: 

• 518-010-101-Centralized Key Telephone 
Installations 

• 518-010-105-Grounding and Special Protection 
Requirements, Key Telephone Systems 
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• 518-010-106-Power Unit Selection, Key 
Telephone Systems 

• 518-215-400-Key Telephone Units, Line 
Services 

• 518-215-401-Key Telephone Units, Auxiliary 
Line Services 

• 518-215-402-Key Telephone Units, Intercom 
Services 

• 518-215-403-Key Telephone Units, Control 
Services. 

INSTAWNG 

3.08 Use care when unpacking to prevent unit 
from falling out of the cover. 

3.09 Remove the cover. 

3.10 Mount the KSU on the wall at t he selected 
location, using the provided template and 

appropriate fasteners or mount on 77-type apparatus 
mounting following instructions furnished with the 
apparatus mounting. 

3.11 Unlatch and open the carrier assemblies. 

3.12 If an external power supply is used, connect 
it using the power cord furnished with the 

513A1 KSU. See Table F for connections. 

3.13 Connect the circuit ground to an approved 
ground. 

3.14 If the available 110-volt ac outlet is not a 
3-wire grounded type, an adapter must be 

provided and a frame ground should be installed 
as follows: 

(1) Prepare a separate ground wire by attaching 
a lug (supplied) to a No. 14 gauge wire of 

sufficient length to reach from the KSU to an 
approved local ground (should be same as protector 
and electric ground). 

(2) Attach the ground wire at the KSU by placing 
the lug under one of the power unit mounting 

screws. Tighten the screw securely. 

Page 9 



SECTION 518-21 5-405 

3.15 Install 69E or F apparatus mounting, and 
1A1 matrix block, or 66R3 connecting block 

(Fig. 2) if they are required. 

3.16 Terminate the telephone set cabling, CO, 
Centrex, or PBX pairs, option straps, and 

interblock connections on the connecting blocks. 

3.17 If a 514A1 KSU is being added to a 513-type 
KS U: 

(1) Attach the two 834056053 (P-40V605) straps 
to the back of the 513-type KSU, using four 

of the eight 802103713 (P-210371) screws provided. 
Do not tighten the screws. 

(2) Slide the 514A1 KSU over the protruding 
ends of the straps and butt the two units 

together: 513-type KSU on the left and the 
514A1 KSU on the right. 

(3) Secure the straps to the 514A1 KSU with 
the other four 802103713 (P-210371) screws. 

(4) Tighten the eight screws. 

(5) Fasten the 514A1 KSU to the wall or 
apparatus mounting. Mounting must be 

expanded to proper width. 

(6) Make required connections to connecting 
blocks in 513-type KSU. See Table G for 

connections. 

3.18 Close and latch carrier assembly. 

3.19 Install the KSUs by inserting the plug-end 
of the boards into the selected connectors. 

Make certain all option straps are in place on KTUs 
as shown in associated connection figure. 

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

3.20 Plug power cord into 110-volt ac outlet 
provided. 

3.21 Test operation of KSU for services provided. 

3.22 Replace and secure cover. If a 514Al KSU 
is being added, attach and secure the 129A 

cover (furnished with the 514A1 KSU) and return 
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the 128A cover (furnished with the 513A1 KSU) 
to stock. 

4. CONNECTIONS 

4.01 Connections for 513-, 514-, and 515-type 
KSUs are shown in Tables F through I and 

Fig. 8 through 78. See Table of Contents for 
connection tables and figures. 

5. MAINTENANCE 

5.01 Maintenance of a 1A2 KTS is limited to 
normal station repairs and wi ring checks of 

the mounting facility and terminal field . No field 
maintenance is to be performed on the plug-in 
KTUs. 

5.02 Care must be used when removing and 
inserting plug-in KTUs into the connectors 

to avoid damage to the printed wiring and other 
components. 

5.03 When trouble is encountered, proceed as 
follows: 

(a) Determine if trouble is at individual station 
or common to the system. 

(b) If common to the system: 

(1) Check power supply and fuses. 

(2) From nature of trouble report, determine 
which KTU is causi"ng trouble. 

(3) Replace KTU with one known to be 
working properly to determine whether 

trouble is in KTU or external to it (be sure 
to strap in t he correct options on replacement 
KTU, as applicable). 

(c) If replacement of the KTU does not clear 
trouble, the trouble is external to the KTU 

and the complete wiring serving the KTU should 
be checked. Place original KTU back in service. 

5.04 When a KTU or a connector is taken out 
of service or replaced by another, all 

nondedicated wiring for the connector or KTU 
should be removed to avoid damage to a different 
type KTU should it be inadvertently plugged into 
the connector. 



Factory Wiring 

s.os Factory-furnished wmng for lamp, battery 
and signaling circuits are shown in the 

following figures: 

Fig. 79- ATl and BTl Circuits 

Fig. 80- Bat. A (1) and Bat. A (2) Circuits 

Fig. 81-Bat. B (1) and Bat. B (2) Circu its 

Fig. 82- MB, MG, and ST Circuits 

ISS 7, SECTION 5 18-21 5-405 

Fig. 83-Lamp Steady Circuits 

Fig. 84-Lamp Flash Circuits 

Fig. 85-Lamp Wink Circuits 

Fig. 86-±10 Volt, ±18 Volt, ±105 Volt, and 
RN Audible Signaling Circuits 

5.06 Factory w1rmg for connectors J-1 through 
J-8 and J -11 through J -18 is shown in numerical 

order in Fig. 87 through 102. 

LATCH 

DESIGNATION 
STRIP 

914A 
CONNECTOR 

913A 
CONNECTOR 

Fig. 1- 51 SA3 Key Servic'e Unit, Cover Removed 
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SECTION 518-215-405 

TABLE A 

REPLACEABLE COMPONENTS 

•INDICATES KSU USED IN 

ITEM 
513A1 , A2 , A3 514A1 515A1 , A2, A3 

834481699 (P-44Y169) Assembly, Tab • • 
Cover, 128A • 
Cover, 129A • 
Fuse, 24C (2-amp) • • 
Fuse, 24E (1 / 2-amp) • • 
Fuse, 24F (5-amp) • • 
834056012 (P-40V601) Strip, • • Designation 

834056020 (P-40V602) Strip, 
Designation • • 

834481673 (P-44Y167) Strip, • • Designation 

• • Unit, Power, 19C2 
(513A2 Only) (515A2 Only) 

• • Unit, Power, 20C2 
(513A3 Only) (515A3 Only) 
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ITEM 

TABLE B 

OPTIONAL COMPONENTS 
IORDER SEPARATELY) 

QUANTITY 

ISS 7, SECTION 518-215-405 

•INDICATES KSU USED IN 

513A1, A2, A3 514A1 515A1, A2, A3 

Block, Connecting, 66R3 1 • • 
801608845 (P-160884) 
Screw, RHM 2 • • 
(For 66R3 Connecting Block) 

Block, Matrix, 1A1 1 • • 
801608530 (P-160853) 
Screw, RHM 2 • • 
(For 1A1 Matrix Block) 

Mounting, Apparatus, 69E 1 • • 
Mounting, Apparatus, 69F As Req'd • • (3 Max) 

834055907 (P-40V590) 
As Req'd • • • Assembly, Guide* 

834481699 (P-44 Yl69) 
As Req'd • • • Assembly, Tab* 

834481673 (P-44 Y167) • • • Strip, Designation * 

Mounting, Apparatus, 77C 1 • • 
* Used on 69E or F apparatus mounting. 
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SECTION 518-215-405 

tTABLECt 

ASSOCIATED APPARATUS 
CORDER SEPARATELY) 

•INDICATES KSU USED IN (OR WITH) 

ITEM QUANTITY 
513A1, A2, A3 514A1 515A 1, A2. A3 

Interrupter, KS-15900, L1 (10V ae) 1 • • 
Interrupter, KS-19175, L1 (1 0V ae) 1 • • 
Interrupter, KS-19384, L2 (24V de) 1 • • 
Interrupter, KS-19385, L2 (24V de) 1 • • 
824013262 (P-40J326) 1 
Cord, Power (1-1/2 ft) 

824013270 (P-40J327) 1 
Cord, Power (2 ft) 

• • 
824013288 (P-40J328) 1 (513A2 & (515A2 & 
Cord, Power (4 ft) 513A3 Only) 515A3 Only) 

824013296 (P-40J329) 1 
Cord, Power (6 ft) 

824010995 (P-40J099) 1 
Cord, Power (12 ft) 

Unit, Power, 47C 1 • • 
Generator, Frequency , 116A 1 • • 
(For 47C Power Unit) 

Battery, KS-20390, L1 1 • • 
(For 47C Power Unit) 

• If the 834059990 (P-40V999) retainer bracket is not in place, the KS-15900Ll interrupter equipped 

with a locking screw must be used. 
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.TABLE D. 

CONNECTOR SELECTION AND ARRANGEMENT OF 400 SERIES KTUs IN 513·, 514·, AND 515-TYPE KSUs 

515 KSU 

(SEE NOTE ) 

513 KSU 1j 514 KSU 

CONNECTORS CONNECTORS 

SIZE J J J J J J J J J J J J J 
1 2 3 4 5 6 7 8 11 12 13 14 15 

SERVICE 
KTU (IN.) PINS FUNCTION 40 40 20 20 20 20 40 40 40 40 40 40 20 

407B (MD) 
8 80 

Dial Intercom, 
1 • • • • • • • • • • • or C 10·Code Selector Ckt 

424B (MD) 8 80 Dial Intercom, 1 • • • • • • • • • • • or C 19-Code Selector Ckt 

494A 8 80 TOUCH-TONE 1 • • • • • • • • • • • Selector Circuit 

426A & 
8 80 427B TOUCH-TONE • • • • • • • • 1 • • • 

(Series 4) or 
8 80 

Adapter Ckt 
427C • • • • • • • • • • • 1 

440A or 8 40 TOUCH-TONE Can be used in 69E or F apparatus mounting only. 
478B Adapter Ckt 

425A(MD) 
8 80 

Dial Intercom , • • • orB Flashing Lamp Circuit • • • • • 1 2 • 

419A1j 8 80 
Automatic Signaling, 

Ringdown Private Line Ck t 3 • • • • • • 1 2 • 

479A 8 40 Rotary Dial Toll 3 • • • • • • 1 2 • Restriction 

429A (MD) 4 40 Supplementary . ) . • • • • 1 2 • • ~ J . • orB Hold Detector Ckt 
-

~ 
CD • -"' 

J J 
16 17 

20 20 

• • 

• • 

• • 

• • 
• • 

• • 

• • 

• • 

• • 
-- -

J 
18 

20 

• 

• 

• 

• 
• 

• 

• 

• 

• 
-

iii ., 
_ .... 
., 
~ ... 
5 z 
c.n 
OD 
~ 
c.n 

~ 
"' 



~ 
UABLE 0 (Contd). 

CD • CONNECTOR SELECTION AND ARRANGEMENT OF 400 SERIES KTUs IN 513-,514-, AND 515-TYPE KSUs 

o-
515 KSU 

(SEE NOTE) 

513 KSU1j 514 KSU 

CONNECTORS CONNECTORS 

J J J J J J J J J J J J J 

SIZE 1 2 3 4 5 6 7 8 11 12 13 14 15 

SERVICE 

KTU (IN.) PINS FUNCTION 40 40 20 20 20 20 40 40 40 40 40 40 20 

Power Failure 7 8 • • • • 1 2 3 4 5 6 • 
Transfer Ckt t t t t t t 

(General Purpose) 

421A 4 40 Intercom DSS • • • • • • 1 2 3 4 • • • 

Audible Signal • • • • • • 1 2 3 4 5 6 • 
Suppression 

Preset Conference • • • • • • 1 2 3 • 4 • • 
Circuit 

448A 4 40 Delayed Transfer 
Control Circuit 

• • • • • • 1 2 3 4 5 6 • 

449A 4 40 Immediate Transfer 
Control Circuit 

• • • • • • 1 2 3 4 5 6 • 

422A (MD) 4 40 Dial Intercom, • • • • • • 1 2 3 • 4 • • 
orB Station Busy Ckt 

417A 4 40 Add·On Conference • • • • • • 1 2 3 • 4 • • 
Circuit 

428A 4 40 Multiline 16 15 14 13 12 11 1 2 3 10 4 5 6 

Exclusion Circuit + + + + + + + + + 
420A 4 18 Dial Intercom, • • 8 7 6 5 10 9 14 13 12 11 4 

Long Line Ckt 

J J 
16 17 

20 20 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

7 8 

+ + 
3 2 

J 
18 

20 

• 

• 
• 

• 

• 

• 

• 

• 

9 
:t: 

1 

I 

I 

"' !l 
0 z 
"" CD 
~ 

"" J. 
0 

"" 



tTABLE D (Contd). 

CONNECTOR SELECTION AND ARRANGEMENT OF 400 SERIES KTUs IN 513·, 514·, AND 515-TYPE KSUs 

515 KSU 

(SEE NOTE) 

513 KSU 1) 514 KSU 

CONNECTORS CONNECTORS 

J J J J J J J J J J J J J 
SIZE 1 2 3 4 5 6 7 8 11 12 13 14 15 

SERVICE 
KTU liN.) PINS FUNCTION 40 40 20 20 20 20 40 40 40 40 40 40 20 

Dial Intercom, Aud 
423A 4 20 Ringback, Dial, and • • 8 7 6 5 10 9 14 13 12 11 4 

Busy Tone Ckt 

400-Type 4 18 CO/PBX Line Ckt 15 16 1 2 
(Note 2) 

3 4 9 10 11 12 13 14 5 

401A 4 18 
Manual 

Intercom Ckt 15 16 8 7 6 5 10 9 14 13 12 11 4 

413A 4 18 Aux Ring-up Ckt 15 16 8 7 6 5 10 9 14 13 12 11 4 

414A§ 4 20 
Manual Signaling, 

15 16 14 13 12 11 10 9 8 7 6 5 4 Ringdown Private Line Ckt 

415A 4 18 Automatic, DC Signaling, 15 16 8 7 6 5 10 9 14 13 12 11 4 
Private Line Ckt 

416A 4 20 Station Line Ckt 15 16 8 7 6 5 10 9 14 13 12 11 4 

418A 4 20 Short Range, DC Signaling, 15 16 8 7 6 5 10 9 14 13 12 11 4 
Private Line Ckt 

430A 4 20 Flutter Generator Ckt 15 16 8 7 6 5 10 9 14 13 12 11 4 

4518 4 40 Music-On-Hold Ckt 5 • • • • • 1 2 3 • 4 • • (Note 2) 

461A 4 18 Manual Signaling, 15 16 8 7 6 5 10 9 14 13 12 11 4 
Ringdown Private Line Ckt 

-: ca • 
"oj 

J J 
16 17 

20 20 

3 2 

6 7 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

• • 

3 2 

J 
18 

20 

1 

8 

1 

1 

1 

1 
I 

1 
I 

1 
I 

1 
I 

I 

• 

1 

iii 
"' :"' 

"' !S 
0 z 

"' 
~ .. 
"' .. c 
"' 
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HABLE D (Contdl. 

CONNECTOR SELECTION AND ARRANGEMENT OF 400 SERIES KTUs IN 513-,514-, AND 515-TYPE KSUs 

515 KSU 

(SEE NOTE) 

513 KSU1[ 514 KSU 

CONNECTORS CONNECTORS 

J J J J J J J J J J J J J J J 

SIZE 1 2 3 4 5 6 7 8 11 12 13 14 15 16 17 

SERVICE 

KTU (IN_) PINS FUNCTION 40 40 20 20 20 20 40 40 40 40 40 40 20 20 20 

467A 4 18 Low-Voltage 
Monitor Ckt 

15 16 I 2 3 4 9 10 11 12 13 14 5 6 7 

469A 4 18 Lamp Extender Ckt 15 16 1 2 3 4 9 10 11 12 13 14 5 6 7 

471A 4 18 Battery Reversal 15 16 1 2 3 4 9 10 11 12 13 14 5 6 7 
T-oll Restriction 

498A 
(Note 1&21 

4 40 Music-On-Hold 5 • • • • • 1 2 3 • 4 • • • • 

Note 1: This KTU is equipped to serve 4 lines_ With addition of a 116A1 CM, an addit ional 3 lines may be served when wired in a 69E or F apparatus 

mounting. The 116A1 CM wiring is not compatible with 515 KSU_ 

Note 2: The 400H KTU is not compatible with the 451B KTU ; therefore, it must be used with the 498A KTU for Music-On-Hold_ 

• Not usable. 

t Restricted to transfer of one station ringer_ 

t One circuit only_ 

§ See Table H_ 

1[ If only 513 KSU is used, connector selection begins with lowest number available_ 

J 
18 

20 

8 

8 

8 

• 

Ill 

!S 
~ 
Ill 

'!" ... 
Ill 

~ 
Ill 



CONNECTING 
BLOCK 3 
I 66R3) 

I 
015 KSU 

ISS 7, SECTION 518-215-405 

5 14 KSU 

CONNECTI NG 
BLOCK 4 
(66RI) 

RIGHT 
CARRIER 

ASSEMBLY 

Fig. 2 - 515-Type Key Service Unit, Carrier Assembl ies Open 
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SECTION S 18-215-405 

COL 
A, 8, C 
O, E 

R()W 

1 

48 
49 
50 

8, ~-4, OR 2-2-2-2 

Wf.THOO OF BRI NGING IN CONDUCTORS 
FOR TERWINATION TO COLUMNS ON 
66R l , 66R2 OR 66RJ CONNECTING BLOCK 

66Rl CO NNECTI NG BL OCK 

COLUI.IN 

• B c 0 E • G H 

e>---<>----o--< o--o 

e>---<>----o--< C>----0 

C>----0 C>----0 C>----0 C>----0 

C>----0 C>----0 C>----0 C>----0 

LAYOUT OF 66R \ CO NMECTING BLOCK 

COL 
F I G, " 

66R2 CONNECTING BL OCK 

COLUWN 
R()l • 8 c 0 E • G H 

1 <>---<>---<>--- C>----0 

I 

I 
12 <>---<>---<>--- C>----0 

13 o--o o--o o--o C>--0 

" o--o C>--0 o--o C>--0 

15 <>--<>---<>---< 
I 
I 

I 
I 
I 

23 <>--<>---<>---< 
24 o--o C>----0 C>--0 o--o 
I 
I 

I 
I 

28 o--o o--o C>--0 C>--0 

29 <>--<>---<>---< 
30 <>--<>---<>---< 
31 <>--<>---<>---< 
32 o--o C>----0 C>--0 o--o 

I 
I 

I 
I 

42 o--o o--o C>--0 C>--0 

43 o---o--o---<> o---o---o--o 
I 
I ........ 

m==J 
LAYOUT OF 66R2 CONNECTING BL OCK 

66RJ CONMf.CTING BLOCK 
COLUWN 

ROW • B c 0 E • G H 

I o---o--o---<> o---o---o--o 
I 

I 
I 
20 o----o---o--o <>---<>----0---
21 o--o C>----0 C>--0 C>--0 

I 
~ 

~ 
LAYOUT OF 66R3 CO NNE CTING BLOCK 

Fig . 3-Layout of 66R 1, 66R2, and 66R3 Connecting Blocks 
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ISS 7, SECTION 518-215-405 

FACTORV 
FURNISHED WIRING 

r----

lm-J , 

r--

r 
I 
1 r----

CONN 
BLOCK 
NO. 5 

I r 1 1 
I I I I 
H _ .£.!. A,LI ~RCOH ..,g~ _ --t- : 
I I 1 -
I I 1 

1!11
2 

II 1 .-4- ozo II I 
I I I I 1 
I I - I ~ 1 

It- I I 

CONN 
BLOCK 
NO . 2 
(SEE NOTE ) 

1 19 39 I 1 

:: ~----1 : I 
I I I JIO I DEDI CATED LEADS I ~ I 

1 1 1 ~--T--r-+-T--T - -1 1 - -l1 

J4 JS J 6 J7 

l INTERRUPTER _j L I 

-- - - - - - r 19 r 19 r 19 r 19 r 19 39 l 19 39 : 

I I I I L---~ I 
I I I l __ _ __ __ ~ I 

I I L- -- - --- -- - ~NON-DED I CATED I I L _ _ ___ _ ___ _ __ __ ~w~ __ j 
l J 3 NOTE : 

L __ _ _____ = = = = = = = = = = = = = = = = = = J2 ~~~~~P~~~~~~cb~N;EAR L _ _ __ _ __ __ _ ______ _ ______ __ __ ~ or APPARATus CABtN£T. 

Fig . 4-513-Type Key Service Unit, General Wiring Plan 
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SECTION 518-215-405 

TAILE E 

FUSING FOR 513-, 514-, AND 515-TYP£ KSUt 

DISIONATION fUSI AMr CIICUIT rOTENTIAL CODI 

Fl 
5 Lamp lOV AC 24F 

F2 

F3 0.5 MB, MG,ST lOV AC or 24V DC 24E 

F4 Lamp 

F5 Wink 

F6 

F7 Lamp 

FS Flash 

F9 

FlO 
lOV AC 24C 

2 Lamp 

Fll Wink 

F12 

F13 Lamp 

F14 Steady 

F15 
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ISS 7, SECTION 518-215-405 

Fig. 5 - 69F Apparatus Mounting 
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SECTION 5 18-215-405 

COHN 
BLOCK 
NO. 4 

CABLE TO COHH I 
BLOCK N0.2 IN 
5 13· TYPE KSU 
AS REQU I REO 

NON· 

OED I CAT EO 
LEADS 

Jll - -- - -
Jll - - --, 
Jl3 I 
--- - + 
J ~ • I --- - + 
JIS I 
- ---, I 
J 16 I - - -, 

I 
Jl7 I I - -, I 
J 18 I 

L Jll ro rzo t-

- - -
r -
I..!!. ~ r--, --- -

r--1---- -
I 
I 
I 
I J 12 

I ro~ 
I I I --, I I L--4 - I--

CABLE TO 
CONN BLOCK 
N0.3 IN 513· 
TYPE KSU 

DEDICATED 

Q LEADS 

- --FACTORY 
FURNISHED 
WIRING 

I I 
I I 

I 
t 19 39 .___ 

Jl3 

'0'20 
'---

, - - -
I r-
I _j ..!1.--E 

-T--

--1-l 

: I 
I I 
I I ~ 0 20 

I I ...___ 

I L _ __ 
I 
1---- -
I ~ ~ 

Fig. 6-514-Type Key Service Unit, General Wiring Pion 
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Fig . 7 - 69E Apparatus Mounting 

ISS 7, SECTION 518-215-405 

TABLE F 

CONNECTIONS REQUIRED FOR CONNECTING 
AN EXTERNAL POWER SUPPLY TO A 513- OR 

515-TYPE KSU USING FURNISHED POWER CORD 

POWER LEAO LEAD WI RE 
CONN ON 

SUPPLY DESIG COLOR GAUGE 
CONN BLK 

3 

lOV GRD 
MG R-0 24 10C* orGRD 

---·- - - ------- --·-
105V 105V 
G RD CRD BL-BK 22 llC* 

orGRD or RC 
··-·--· -- - - ·--·---

CRD 6(1 l W-G 120* 
SIG GRD r-- - -

GRD B(2) R-G 138* 
- -- 24 ---

TALK GRD A(l) W-BL 148* 
-· - -G RD GRD A(2) W-0 158* -- - - ---- ---

18 V GRD 18V GRD S·BK 22 16A* 
------

lOY GRD LG1 W-BR 17C* 
or GRD - - - - 18 

LG2 W-S 19C* 
-

I OV AC 
or lOV AC Ml:l 0 -R 24 !OCt 

INTER. 
··- --

105V 
±105V BL-R 22 llGt 30 t-lz 

-- - -
BAT B(l) c.w 12Gt 

8 SIG - -----
BAT 6(2) G-R 13Gt 

- 24 -- --
BAT A(l ) BL·W 14Gt 

A T ALK -·-- -
BAT A(2) 0-W 15Gt 

18 V AC ±18V S· R 22 16Ht 
-

I OV AC ±lOV(l) BR 17Gt 
----

10V AC 18 
or lOV AC ±10V(2) s 19Gt 

INTER. 

*Terminates on lt>ft sidc o f I'Onneding block. 

t Terminates on r ight side of connecting block. 
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SECTION 518-215-405 

TABLE G 

CONNECTIONS REQUIRED FOR ADDING 
514-TYPE KSU TO A 513· TYPE KSU 

LEAD BINDER 
CONNON 

LEAD CONN BLK 
DESIG COLOR COLOR 

3 

LF2 S-R G* 3C 

LS2 W-G G* 4C 

RN BR-R G* 9B 

MG G-R G* lOB 

GRD B(l ) R-0 G* 12C 

GRD A(ll R-BL G* 14C 

LW2 R-S Gt 3F 

ST R-G Gt 9G 

±105V R-B R Gt llF 

BAT B(l) 0-R Gt 12F 

BAT All) BL·R Gt 14F 

LF-1 S-R Y* 7C 

LS4 W-G Y* sc 
GRD 8(2) R-0 Y* 13C 

GRD i\(2) R-BL Y* 15C 

LW4 R-S Yt 7F 

BAT 8(2) 0 -R Yt 13F 

BAT ,\(2) BL-R Yt 15F 

LF3 S-R R* 5C 

u;:l W-G R* 6C 

LW3 R-S Rt 5F 

LFl S-R 0 * lC 

LSI W-G 0 * 2C 

LWI R-S Ot lF 

RG G t liB 

Al w :1: 130 

LG2 8L t 2F 

LGl 0 :t. 2G 

LG4 s :t. 6F 

LG3 BR 1: 6G 

* Terminates on le ft side of l'Onnecling bloc k . 

t Tt>rminates on righ t side of connec ting bloc k . 

t Stort'd toge tht>r in om• bundle. 
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TABLE H 

CONNECTIONS FOR AUDIBLE SIGNALING CIRCUITS 

AUDIBLE CONNECTING BlOCK 3 

SIGNALING 
CIRCUIT• PlACE STRAPS REMOVE LEADS 

±lOY 17D to liD From Terminals 
Buzzer 17EtoliE llC and llG 

±18V 16D to liD (Insulate and 

Buzzer 16E to liE Store 

±105V Ringer Factory Provided 

* If tlOV or ±18V is used for audible signaling: 
KTUs requiring tl05V private line services cannot 
be used in the 513 KSU. ±105V can be supplied to 
KTUs in the 514 KSU by moving the (R·BR) lead 
on terminal 11 F of connecting block 3 to spare 
±105V terminaL 



TABLE I 

OPTION CONNECTIONS FOR LAMP CIRCUITS 

LAMP FLASH LAMP STEADY LAMP WINK 

ON CONNECTING BLOCK 3 

PLACE REMOVE PLACE REMOVE PLACE REMOVE 
LAMP STRAPS STRAPS STRAPS STRAPS STRAPS STRAPS 

OPTION INTERRUPTER LOAD . . • 

z KS-19175,L1 
18to 58 28 to 68 1G to 5G ±10V Motor 1 to 100 

Lamps 
38 to 78 48 to 88 3G to 7G 

y KS-19385,L2 18D to 19D 18D to 19D 18D to 19D 
24V DC Motor 

X 
KS-15900,L1 

1G to 5G ±10V Motor 101 to 18 to 58 28 to 68 
200 38 to 78 48 to 88 3G to 7G 

w KS-19384,L2 Lamps 18D to 190 180 to 190 180 to 190 
24V DC Motor 

- ------

* If Z, Y straps are in place. 

iii 
"' ..... 
"' Q 
i5 z 
"' 
f' 
~ "D 

D 

"' CD • J,. 
c 

~ 

"' .... 



SECTION 518-215-405 

TEL SET 

T (COl 
R COl 
RG 
RC 
T 

AI 
LG 

@(NOTE 31 

~PTION STRA~~ING ON 4oo-TYP£ KTU OPTION BLOCK (NOTE I) 

STRAP TERMINALS 

HATUR£5 O~TION 400A, B 
400D 

AND C 

I NT£RRU PTED R I NG II 5 TO 8 5 TO 6 

IWOIBL£ STEADY RING T 6 TO 8 4 TO 6 
SIGIIALS 

COMIIOII \liTH DIOOI: MATRIX CONTROL s 5 TO 8 5 TO 6 

VISUAL LAMP \/INK y 7 TO 10 8 TO 9 

HOLD LAMP STEADY X 7 TO 9 7 TO 9 

S-T TIN£ DELAY ( 10 S£COIIOS) 
Z (NOTES 

I TO 2 I TO 2 
TIII[•OUT 4AN05) 
CONTROL 

LONG TIM[ DELAY (NOT£ 6) (HOT£ 6) 

500 MILLISECONDS 1/H[N 
ASSOCIATED \l i TH NO. I £55 
HAYING R£51/ITCH CAPABILITY* zc 
(US£ 5 Ur CAPACITOR, 601A OR (NOT£7) 

2 TO ~ 

R[l[AS£ ~ £CIUIYAL£NT). t(US[ 1.62 ur 

HOLDING !IRIOO£ CAPACITOR, 701G OR [QUIYAL[NT) 
Df:LAY£0 rRON CO OR ~ 
HOLD BY LIN£ CUII!!ENT 50 MILLISECONOS WHEN 
R£LUS£ OKNS GR£AT£R ASSOCI AT£0 Ill TN NO. 5 X·BAR 

THAN CENTREX HAYING AUTIIMATIC 
PERMANENT SIGNAL RELEASE ZD 
* (US£ 0.5 ur CAPACITOR, 5758 (NOTE 8 

2 TO ~ 

OR [QUIYALENT) 
t (US£ 0 . 162 ur CAPACITOR 
OR [QUIYAL£NT) 

* \oti(N US£0 WITH Z OPTION 
t WH[N US£0 WITH LONG TIM[ DELAY 

Fig. &-Connections for 400A, B, C, or D (MD) KTU (CO/PBX Line Circuit) (Sheet 1 of 2) 
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ISS 7, SECTION 518-21S-405 

ROW AND TERM I NAL AS S IGNMENT fOR JACKS s HOWN 

I 

T ICOl 
Jl J2 JJ J4 JS J6 

-l'...!.£Ql 
IG 7G IJG 19G 25G JIG 
2G BG 14G 20G 26G J2G 

~ SG IIG 17C 2JG 29G JSG 
~ 6G 12G 18G 24G JOG J6G ---.....! 14-£ 7A·E 13A-E 19A-E 25A· E JIA·E 
_____!! 24-E 84·E 14A-E 20A-E 26A·E J2A·E 
~ 34-E 9A·E 154-E 21 A·E 27A·E JJA·E 
---....!! 4A·E I OA·E 16A·E 22A·E 28A·E 34A·E 

----...!:? 54-£ I I A·[ 17A-£ 23A-E 29A·£ 35A·£ 
~ 64-E 12A·E IBA·E 24A-E 30A· E 36A·E r 

CO NN BLOCK I 

~ ~1<>-0 

T Jo T 1l !) co ----<> 0 0 0 0 0 0 R 
R 14 6 --<> 0 0 0 0 0 0 

A 15 
TO ---() 0 0 0 0 0 0 0 

TEL AI 1 6 
SET ---() 0 0 0 0 0 0 0 

RG 
LG 17 ! JuD ----<> 0 0 0 0 0 0 

RC S I G 

L 16 b ---() 0 0 0 0 0 0 

TYPICAL EXAMPLE : I NSTALLER WIRING 

NOTES 1 

I • THE 4000 KTU IS fACTORY WI REO fOR I O·SECOHO 
TIMEOUT, PLUS WINKING•HOLO LAMP, AND W 
AND S WIRING OPTIONS. 

2. DIOOE MATRIX MUST BE fURNISHED LOCALLY. 
3. {!) OI'TIOH MAT BE USED IN LOCALLY EIIIOINEERED 

OR RELAY COMO! AUDIBLE ARRANCiEMENTS. 

CONNECTI NG BLOCK F OR 
£FERENCE 
NLY 

2 
J7 J8 Jll 

J7G IG IG 
JBG 2G 2G 
41G SG 5G 
42G 6G 6G 

J7A·E I A·£ IA·E 
JBA - E 2 A· E 2A·E 
J9A · E 3A·£ JA·E 
40A-£ 4A·E 44-£ 

41A·£ 54-£ SA·£ 
42A-E 6A·E 6A·E 

4 R 
0 

J 12 JIJ Jl4 JIS J 16 Jl7 JIB 
7G IJG 19G 25G JIG J7G 4JG ~: 8G 14G 20G 26G J2G JBG 44G 

14 
9 

IIG 17G 23G 29G 35G 41G 47G 
12G !.1.G 24G JOG 36G 42G 48C 

~ 7A-r I 4·E 19A· 254-E Jl A·E 37A·E 4 A-E 
8A·E I4A-E 20A·E 264-E 324-E J8A· £ 444-E 
9A-£ 154-E 21 A·E 27A·E u_A-E c_liA·E 45A·E ~ IOA-E 164-E 22A-£ 284-E 344-£ 40A·£ 464-£ 

6 

II A-£ 17A·E 234·E 294-E 35A·£ 414-E 474-E 
12A·£ I SA·£ 24A·E _M)A-£ 36A-E lli• ill.:..t.kl 

4. TO PROVIDE TIME·OUT CYCLES or ~IHG•UP 
CIRCUITS fROM 3 . 4 TO 7.5 SECONDS, REPLACE z 
OPTION STRAP WITH A KS·I3490 , LI OR EQUIVALENT 
(I WATT) RESISTOR. USE ONE RESISTOR LEAD 
AS A STRAP BETIIEEN TERMINALS I AND 2 AND 
CONNECT THE OTHER LEAD TO TERI41NAL 3. US£ 
TABLE BELOW fOR RESISTOR VALUE REQUIRED fOR 
DESIRED TIME·OUT INTERVAL. 

TIME IN SEC EffECT ON DELATED 

fROI< 10 SEC 
RESISTOR HOLD RELEASE OPTI OMS 

TO: MEGOifol zc ZJ 

7.5 1.2 NOH£ 

6 . 7 • 75 HOT 
HONE s .o .39 RECO-NOEO 

3.4 .20 
(NOTE 5) 

TO 
400-
TYP£ 
KTU 

If THE TIME-OUT CVCL£ IS REDUCED IN CONJUNCT ION 
WITH ZC OR ZJ OPTION, CONNECT TM£ RESISTOR 
AND CAPACITOR AS SHOWN BELOW : 

TERMINALS ON KTU OPTION BLOCK , 
' 3 4 

0 

SOLDER/ : I • CID 

I 

5. WHEM Z OPTION I S PROVIDED WITH ZC OR ZJ OPTIONS, 
REMOVE THE Z STRAP AND USE THE CAPAC I TOR 
LEAD AS A STRAP BETIIEEN TERMINALS I AND 2 . 

6. fOR 30 SECOND TIME·OUT CYCLE, REMOVE Z 
OPTION STRAP BETIIEEN TERMINALS I AND 2. 

7. WHEN THE ZC OPT I ON IS USED DUE TO THE 
DELATED RELEASE Of THE HOLDING BRIDGE. SOME 
TRANSMISSION LOSS IS ENCOUNTERED fOR 
APPROXIMATELY I SECOND WHEN A STATION 
REENTERS A HELD CALL . 

8. ZO OPTION IS REPLACED BY ZJ OPTION, HOIIEVER 
IT IS NOT NECESSARY TO UPDATE CIRCUITS 
,.EVIOUSLT MODifiED WITH OPTION ZO. 

Fig . &-Connections for 400A, B, C, or D (MD) KTU (CO/ PBX line Circuit) (Sheet 2 of 2) 
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SECTION 518-215-405 

TCO 

r------------~~~7Af«l~~TE~mu~NA~L~A=SS~I~~~N~T~FOR;-J~ACK~S~----------------,S~FOR 

ONLY 

PBX L 
LINE ~ "" "" "" .... """ """ "" "" "" 

,...!!5- "" 1<0 111ij -"""- ""' """ '""- "" 1<0 
·""" "" JIJI.i 

" 9 

-< 1 ~-

TEL SET 

LAII't= 

~CI< PICKUF 

, ·F'l f8, 
NET .,.) I( 

lA· lA·t lJA- l!IA- OA- lA- [JIA- - 1A- [lA- _ ,,._- -- -< 12 TYPE 
A •"'= · BA=E 14A= [2tlA= I'""= [J2A= [JIIA= [2A- 2A=E [BA= .... 

- t 
- --. ..... - -

1A· t UA• !Jio· ..... I>A· ~ :6 KTU 
A1 _ _ _ _ _ 
LG • _ _ _ _ _ 

L I ••- •••- •••· I<.-- I.,._ 1"""-

~ 

- - - -E 06A- E 

t•••- ~---· '.... I,.... , ..... _ ... . N•-• ,.... ···~·- ~ -< 8 

TOP VIEW Of THE OPTION 8LilCK-HAI«lL E ASSEPI!LY . 
THE OPTION SYPI!OLS THAT AR£ SHO\oW CONNECTED 

S' 8 ~ "~"";! G~ IT ~o TERI1IN:~Ls If«liCA~, TE FACTORY ~~~OE Jfo OPTIONS~ 
~ • • • • ! ~ • i • .'I ~ (~ 
T 13 ,...--L) To ' ~ 

R"'l• • • • • • • • R co • : ~ "" • I 

I~Alll~S~I~G~
8

~0R~e
1

9t~ TO A'ls • • • • • r-;--; ~ ~(!) •, 2 3 (!!) 2 I 

1

1 TE• TI4s o o o o o o o 
R '' • OPTION PLUG STORAGE POSITION I FOR USE lf£N 

lilliE 1) SE IG''h 0 0 0 0 0 4 ° RG)AUO ASSOCIATED OPTION IS fil l REQUIREO) . 

r:O::IO::OExL:::::;::=l]~;~R:tt~ ~8 : : : : : ~ SIG OPTIONS 
1\\TRIX ~ ~ TYPICAL EXAII'LE· INSTALLER WIRING r:OP=I r----::FE:-:A-::Tl=JIE-::S--------, THE STATUS OF THE 

L--====:j!Qr- f-'"-'i----'r1 riii ,....,o: __ 'Tro~,~':"'rl. ~ln"I~L"'rr'----i RELAYS FOR All 
"" CONNECT .__ TI~OUT IAPPROXII\ITELY 20 SECONDS) FUHCTIONS Of THE KTU 
'-" OPTION OPTION PL UG FACTORY ,--- ·~ 1 Sl«<fl:_T!IIE OELAY ARE AS FOLLOWS , 

TO TERI'1111ALS PROVIIJEO z IAPPROXII\ITELY 5 SECONDS) FIJICTUJI 

f«lTE 1, OI OIJE 1\\TRIX 
..UST BE FURNISHED 
LOCALLY . 

Page 30 

:~ = : ~ -+ ~~-~T '""' NliO\ 5 ~~f«l :" fC!LO 

A2 - AJ ~ INTERRUPTEO R!Ml ::! CYCL !NIT 

= ....!.. AUOI8LE CALL 

-' S SIGNAL ~~ ~TR~~w• A R 0 R 

" « - •• v 
R OELAYEO ~~~\:,'"'~"~"" I ~·~r.s I 

1 
u· " u 

- :~~ASE PSX BY LINE ~ ~ : ~~~:~O 
CIJIRENT OPENS • • FOLLOWS RINGII«l 

Fig. 9-Connections for 400G (MD) KTU (CO/ PBX Une Circuit) 



"1 
Ul • 
Co> 

NOTES: 
ROW AND TER"INAL ASSIGN"ENT FOR JACKS 1. DIODE "ATRIX "UST BE 

FURNISHED LOCALLY . CONNECTION BLOCK 
2. RING TI"EOUT IS NOT 

ADJUSTABLE OCCURS IN 1 2 4 
5 TO 8-1/2 SECONDS . J1 J2 J3 J4 J5 JS J7 J8 J11 J12 J13 J14 J15 J16 3. INSTALLER 
PROVIDED ~ 1G 7G 13G 19G 25G 31G 37G 1G 1G 7G 13G 19G 25G 31G EXTERNAL PBX 
PORTION OF LINE R(CO) 2G 8G 14G 20G 26G 32G 38G 2G 2G BG 14G 2DG 26G 32G OPTIONS. 

RG 5G 11G 17G 23G 29G 35G 41G 5G 5G 11G 17G 23G 29G 35G l AUDIBLE 
SIGNAL J 

~ SG 12G 18G 24G 30G 36G 42G 6G SG 12G 18G 24G 30G 36G 

:I NET 

LS · ~u . T 1A-E 7A-E 13A-E 19A-E 25A-E 31A-E 37A-E 1A-E 1A-E 7A-E 13A-E 19A-E 25A-E 31A-E 
WORK[ R 2A-E BA-E 14A-E 20A-E 26A-E 32A-E 38A-E 2A-E 2A-E BA-E 14A-E 20A-E 26A-E 32A-E ,~ 

A 3A-E SA-E 15A-E 21A-E 27A-E 33A-E 39A-E 3A-E 3A-E SA-E 15A-E 21A-E 27A- E 33A-E 
I~ L-

HOLD A1 4A-E 10A-E 16A-E 22A-E 28A-E 34A-E 40A-E 4A-E 4A-E 10A-E 16A-E 22A-E 28A-E 34A-E 
LG 5A-E 11A-E 17A-E 23A-E 29A-E 35A-E 41A-E 5A-E 5A-E 11A-E 17A-E 23A-E 29A-E 35A-E 
L SA-E 12A-E 18A-E 24A-E 30A-E 36A-E 42A-E SA-E SA-E 12A-E 18A-E 24A-E 30A-E 36A-E 

OPTION FEATURE PLUG POSITION 
® (NOTE 3) 

'DIODE ~J ~}-
) ® RELAY "ATRIX 

@ tQ) CONTROL 

\ ~~~ q~ (~ T ~. ~ 
I 

TOP VIEW OF OPTION BLOCK-HANDLE ASSE"BLY . OPTION SY"BOLS 
SHOWN CONNECTED ARE FACTORY INSTALLED OPTIONS 

I 

w INTERRUPTED RING 

CO""ON AUDIBLE v WITH RELAY CONTROL 

X 
CO""ON AUDIBLE WITH 
DIODE "ATRIX 
LONG HOLD R'LSE •1 ESS, 

s •2 ESS, 812, 770, 
OI"ENSION PBX 

R SHORT HOLD R' LSE 
ALL OTHERS 

* FACTORY PROVIDED 

Fig. 10-Konnections for 400H KTU (CO/PBX Line Orcuit) • 

A2-A3* 

A1 - A3 

A2-A3* 

B1-B2* 

B2-83 

~ 

' ' ( 

J17 J18 

37G 43G 

38G 44G 

41G 47G 

42G 48G 

37A-E 43A-E 

38A-E 44A-E 

39A-E 45A-E 

40A-E 46A-E 

41A-E 47A-E 

42A-E 48A-E 

OWN 
R 
FERENCE 
LY 

14 

9 

TO 
121400H TYPE 
13 KTU 

16 

8 

iii 

"' _ ..... 

"' a 
0 z 
"' CD 
~ 

"' 8 
"' 



: 
co • ... 
"" 

KEY TEL SET 

NET. 

LAIIP 

I 

SWITCH PICKUP 

r; 0 

OHOLOO 

KEY 

~ 

NOTE 

T 

R 

A 
AI 

LG 
L 

SPARE I 

SPARE2 

SPARE 3 

COfiNECT 
AS 

REQUIRED 

THESE LEADS 00 NOT APPEAR 

ON THE 401B KTU 

Jl J2 J3 

IA-E 7A- E 13A-E 
2A-E BA-E 14A-E 

3A- E 9A-E I~A-E 

4A- E IOA-E 16A-E 

SA-E II A-£ 17A-E 

6A-E 12A-E 18A·E 

IG 7G 13G 

2G 8G 14G 

6G 12G IBG 

~ 

ROW AND TERIIINAL ASSIGNIIENTS FOR JACKS 

CONNECTING BLOCK 

I 2 

J4 J~ J6 J7 JB Jll Jl2 Jl3 Jl4 

19A- E 2~A- E 31A·E 37A-E IA -E IA-E 7A - E 13A- E 19A-E 

20A-E 26A- E 32A·E 38A-E 2A-E 2A-E BA-E 14A-E 20A- E 

21A- E 27A-E 33A-£ 39A-E 3A- E 3A - E 9A- E I~A-E 21A-E 

22A-E 28A-E 34A-E 40A-£ 4A-E 4A- E IOA- E 16A - E 22A-E 

23A·E 
24A-E 

196 

200 

24G 

TO 
TEL 
SET 

29A·E 3~A-E 4 1A-E ~-E ~A-E IIA- E 17A- E 23A-E 

30A-E 36A-E 42A· E 6A- E 6A- E 12A-E 18A- E 24A·E 

2!5G 31G 37G IG 10 7G 130 196 

260 320 3B6 20 2G 86 14G 206 

300 "36G 42G 66 66 12G 18G 246 

CONN BLOCK I 

~~~l ~ 
1 SPARE I 

_L..,(, o o o 0 o 6 o- SPARE 2 

~ o o o o o 6r:-::cr-:"===--
- - -< 14 

- - -<9 

~ooooooo 
~ 0 0 0 0 0 0 0 

~ 0 0 0 0 0 0 0 
SPARE 3 

L 6 
0 0 0 0 0 o-c;= 

~ ----< 1 

TYPICAL EXAIIPLE : INSTALLER WIRING 

Fig. 11-Connections for 401A KTU (Manual Intercom Circuit) 

4 

Jl~ Jl6 Jl7 

2~A-E 31A-E 37A- E 

26A- E 32A-E 3BA-E 

27A-E 33A-£ 39A-E 

28A-E 34A-E 40A- E 

29A-E 3SA-E 41A-E 

30A-E 36A-E 42A·E 

2~6 31G 370 

266 32G 386 

30G 36G 42G 

PART OF 40 1-TYPE KTU 

Til 
A 

JIB 

43A· E 

44A-£ 

4~A-E 

46A-E 

47A-E 

48A-E 

436 

440 
48G 

I 
I 

~ 
5 z 
"' 
'l" 
"" 
"' 10WN J. 

' 0 ERENCE U. 
y 

4 

9 



rr=====. 

~--~ 
ROW ANO 
TERMINAL 
ASSI'*ENT 

f-..J(~S£;;£c.CN~O:.:_T£~)'-.-..j 
COM\I BLOCK 2 

TEL S£T J l 

Lt=:J"!}J''~· ~~ t~i29·E~ AUD 
SIG ~ R STA (~) 328 ~A28 

( 
~..,_ _ _,29~·"----1 

STA ~ · .:l---ll~2D~---I--(A2l 
( 

,--,_ _ _!29:!CC::_---I 
lk~C;;•':,-;'~';,1 = :!l 

OPTIONS 

"TOUCH-TONE" WITHOUT z 
DIAL STATION WITH N 

RINGER, IO'Vt M 

SINGLE DC BUZZER K 

SPURT : ::~~;:-:-.+--1 

TYPE 
AUDIBLE. 
SIGNALS 

Ot:LL, lr;i OR IOYj J 

INTIEIUtUPT£0 X 

INTERRUPTED 
WITH STAT ION A 
BUSY TON E. , , 

STA l R l2£ --<A25 

( ·. ,.. STA < ·-~-----'l'!2GJc!.---i--(A26 

( 
8 29£ 

STA S : ll8 --(A20 

( 
29r 

STA 6 • !!---- lSD f-<•21 
. (. "----•"" -~.~--~---~--'...;29<!"' ,_,_,'--~----jj 

STA 7R 0_lf----~~~!'-~ ---if--<Al~ 
STA 0 ( • !;-:lf--~l"'l"-G--i~AlO 
STA 9 ( "-•:.-f--~~,:~___--jf--< A 29 
STA 0 ( ~:~::::~ .. ...ll~~~D,_-_-_-J -< Al< 

ISS 7, SECTION 518-215-405 

CONN BLOC< 2 

~ 
T(i) T 

---"'151 0 0 0 0 0 0 ~812 

16 o o o o o o o ex~ 

R (I) 11 0 0 o o o o o a) 

~ 0 0 0 0 0 0 ~813 
J 

19 0 0 0 0 0 0 0 c:{'l 

) 
ZOoooooood 

L~ 
21 0 0 o o o o Q-"1 - LG 

) 
22 0 0 0 0 0 0 0 C() 

23 o o o o o o o crJ 

L(l) 

-;;-b~OflOf\O}l. 
.__, \...J \......../ ') 

J 
250-I!OROflOj>' 

r .... ....~ \....J '-..J 

26 o'-~ o R. o f{ o p. 
\...J \...../ \......../ "l * 

21 o ~ o R o p. o p; 
( \..J \.....1 \.....1 

20o'-qo Ro P\o h 
'\...J \....,/ '-J _ J l 

~
38o o o o o o 0o---:---( B31 

• J~ 

32 0 0 0 0 0 0 

3300000 0 00 

38 0 0 0 0 0 0 0 0 

CONN BLOCK 'Z (CONY) 

~ 
8(1 ) 

------;;1 0 0 o 0 o o ~ AG 

) 
30 0 0 0 0 0 0 0 ex:.., 

31 0 0 0 0 0 0 0 0' 
) 

f ig. 12- Connections for 407B (MD) or 407C KTU (Dial Intercom, 10-Code Seledor Circuit) 
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.. 
a 
Ul • 
w .... 

I CO 011 PBX 
LINE 

I CONNECT 
AS REQUIRED 

I_ CONNECT 
~~REQUIRED 

CONNECT 
AS REQUIRED 
(SEE INSET) 

I 
T 

Jl J2 J3 J4 
R ~ IG 7G 13G 19G 

R 
20G 

-~ 
2G 8G 140 

SPARE 
6G 12G 18G 24G 

SPARE SPARE2 
IA-E 7A-E 13A-E 19A-E 

SPARE 3 
2A-E BA-E 14A-E 20A-E 

I SPARE4 
3A-E 9A-E 15A-E 21A-E 

SPARE 
6A-E 12A-E IIIA-E 24A-E 

SPARE 
_] 

CONN BLOCK I 

[~l~J 
SPARE I I o 0 0 0 0 b 0 : J ~~ 
~ooooobo 
SPARE 3 3 
--o 0 

0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

00000000 
~ 

SPARE 4 6 
--o 0 0 0 0 0 b 0 * 
TYPICAL EXAMPLE , INSTALLER WIRING 

* TO RINGER, RELAY, ETC, OR AS REQU IRED . 

J5 
25G 

26G 

30G 

25A-E 
26A-E 

27A-E 

30A-E 

ROW AND TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING BLOCKS 
2 4 

J6 J7 J8 Jll Jl2 Jl3 Jl4 Jl5 

31G 37G IG IG 7G 13G 19G 25G 

32G 38G 2G 2G 8G 14G 20G 26G 

36G 42G 6G 6G 12G 18G 24G 30G 

31A-E 37A-E IA-E IA-E 7A-E 13A-E 19A-E 25A- E 

32A-E 38A-E 2A- E 2A-E 8A- E 14A-E 20A-E 26A-E 

33A-E 39A-E 3A-E 3A-E 9A-E 15A-E 21A-E 27A-E 

38A-E 42A-E 6A·E 6A-E 12A-E 18A-E 24A-E 30A-E 

INSET 

CONN BLOCK 

~ R 

SPARE I 6- < 12 

~ 0 0 0 0 

SPARE 2 .---< 13 
0 0 0 0 6 R 

SPARE 3 .---< 16 

~ 0 0 0 0 6 

SPARE 4 r--< 8 
0 0 0 0 6 

OPTION STRAPPING ON 413A KTU OPTION BLOCK 

rtATURtS OPT I ON 
STRAP 
TERMINALS 

AUDIBLE I STEADY RING X 9 TO 10 

sIGNALS I' NTERRUPHD R I HG z 8 TO 10 

Fig. 13-Connections for 413A KTU (Auxiliary Ringup Circuit) 

Jl6 Jl7 

31G 37G 

32G 38G 

36G 42G 

31A- E 37A-E 
32A·E 38A-E 

33A-E 39A-E 

36A-E 42A·E 

JIB 

43G 

44G 

48G 

43A-E 
44A-E 

45A-E 

48A-E 

·WN 
OR 

'ERENCE 
LY 

::> 
9 .... 

14] "' I " 
12 !2 
13 .. 

16 e 
9 

"' Ill a z 

"' CD 
~ 

"' .. 
0 

"' 



... a 
<a • 
w .... 

KEY TEL SET 

SWITCH PU 

n ~ H 
~ ~KEY!ft.:...:.J 

I l 
LAMP C9=t: 

AUD SIG 

!SEE N<nEl 

MATRIX ~y 

ROW ANO TERMINAL ASSIGNMENT FOR JACKS 5" OWN 

CONNECTING BLOCKS 
FO 
RE 

SIMILAR TYPE 6 I 2 4 ON 
TIE LINE T Jl J2 J3 J4 J5 J6 J7 J8 J ll Jl2 Jl3 Jl4 Jl5 Jl6 Jl7 JIB 
CKT AT IG 7G 136 19G 25G 31G 37G IG IG 7G 13G 19G 25G 31G 37G 436 r-

DISTANT END R 2G 8G 14G 20G 26G 32G 38G 2G 2G 8G 14G 20G 26G 32G 38G 44G r-RG 
3G 9G 15G 21G 27G 33G 39G 3G 3G 9G 15G 21G 27G 33G r-39G 45G 

lk 4G lOG 16G 22G 28G 34G 40G 4G 4G lOG 16G 22G 28G 34G 40G 46G r-
~ 5G IIG 17G 23G 29G 35G 41G 5G 5G I IG lTG 23G 29G 35G 41G 47G 

CONN 1~ 6G 12G 18G 24G 30G 36G 42G 6G 6G 12G 18G 24G 30G 36G 42G 48G I-
8LDCK 2 f-i IA-E 7A-E 13A-E 19A- E 25A-E 31A·E 37A-E IA-E IA-E 7A- E 13A-E 19A- E 25A- E 31A- E 37A-E 43A- E r-

rs 2A- E 8A- E 14A-E 20A-E 26A- E 32A- E 38A-E 2A-E 2A-E 8A- E 14A- E 20A-E 26A-E 32A-E 38A- E 44A-E r---; 
3A-E 9A-E 15A-E 21A - E 27A- E 33A-E 39A-E 3A-E 3A - E 9A - E 15A-E 21A-E 27A- E 33A-E 39A-E 45A- E 

SG 4A-E lOA E 16A- E 22A-E 28A-E 34A- E 40A- E 4A-E 4A-E IOA- E 16A- E 22A- E 28A- E 34A-E 40A- E 46A-E LG 
5A-E IIA-E 17A-E 23A-E 29A- E 35A-E 41A-E 5A-E 5A- E IIA- E 17A-E 23A- E 29A-E L 35A-E 41A-E 47A- E 
6A-E 12A-E 18A-E 24A-E 30A-E 36A-E 42A-E 6A-E 6A-E 12 A-E 18A- E 24A-E 30A-E 36A-E 42A-E 48A- E r-

NOTE: 
DIODE MATRIX MUST BE FURNISHED LOCALLY. 

R OR .l * SIGNAL KEY MAY 8E A CONVERTED PICKUP KEY OR 

Rl ANY EXTERNAL NONLOCKING KEY. 
t SPARE A RELAY CONTACT(FOR CONTROL PURPOSES AS DESIREC 

@J<m> 
CA '>--
@ 

OPTION STRAPPING ON 414A KTU OPTION BLOCK 

CONN BLOCK I rtATURES OPTION 
STRAP 

~J 
l(R~INALS 

A B c D E FIG UNDER INTERRUPTED RING w 7 TO 8 0 0 0 0 0 0(0 
CONTROL or 

SHADY RING T 6 TO 7 

T Jo T I ~E-OUT 
T I ! DISTANT CIRCUIT COIH)H WITH DIODE __, 0 0 0 0 0 0 R TIE LINE AUDIBLE 

(B RELAY) 
s 7 TO 8 

~ATR I X CONTROL 
TO R 2 ! 0 

SI GNALS 

TEL 
__, 0 0 0 0 0 

RG TO CONN UNDER STEADY RING R 
SET s 3 ~ 0 

BLOCK 2 CONTROL Dr 4 TO 6 __, 0 0 0 0 0 R RELAY COMMON WITH DIODE 
N 

~0 ! 0 

t MATRIX CONTROL 

0 0 0 0 

RG J 10 SECONDS X I TO 2 
LG 5 ! AUD 

16 SECONDS __, 0 0 0 0 0 0 RC SIG z 2 TO 3 
TI ME-OUT 

~0 0 0 0 0 J 0 WITHOUT 
REMOVE 

23 SECONDS X OR X X OR Z 
STR APS 

TYPICAL EXAMPLE : INSTALLER WIRING 

AUO I BLE R I NGBACK TONE " 9 TO 10 -------

Fig. 14-Connections for 414A KTU (Manual Signaling, Ringdown Private Line Circuit) 

RENCE 

14 

9 

0 
9 

I I TO 
12 414A 

13 
KTU 

16 

8 

iii 
"' _ ..... 

"' !S 
0 z 
.... ,. ... 
.... 
~ 
0 

"' 



1 • 
w 
o-

KEY TEL SET 

SIMILAR TYPE 

.. :~~:-~E-.. :~1 .~ I 

J2 
7G 
a· 

:_RG 50 II 
l RC •~ 12-. -

E 74-E . -
·E IA-E .. 
-• u.E .. 

........ -~ IOA·E 
LG 

5A· E IIIA-E 
L LAMP~ 

~I! !I ISH HOTEl R oR 1 
Rl -

,,~EllA~ II; .1~ 
NOTE : 

DIODE MATRIX MUST BE fURNISHED lOCAlLY . 

*-fOR IDLE LIN[ TERMINATION Co.ECT A 
K.S·I3490,ll 910 OHM RESISTOR IN 
SERIES WITH A 542r, 2 Uf CA,ACITOR 
ACROSS TERMINALS 9 AND 10, ORDER 

COM-ENTS lOCAllY AND INSTAll. 

I-f ACTORY STRAP,ED ON KTU . 

IA·E 12A-E 

I 

ROW AND TERMINAL ASSIGNMENT FOR JACKS SHOWN 

J3 
13G ... 

·-
13A·E 

14A· E 

15A·E 

16A•E 

17A·E 

18A· E 

CONNECTING BLOCK 

J4 JS J6 J7 J8 Jll 

25G 31G 37G IG IG 

26G 32G 38G 2G 2G 

29G 350 41G 5G 5G 
300 36G 420 6G 6G 

25A·E 31 A-E 37A·E I A-E IA-E 

26A· E 324-E 38 ... £ 24-E 24-E 

27A-£ 33A-E 394-E 3A·E 3A-£ 

28A-E 34A· E 40A·E 4A·E 4A·E 

23A-£ 29A-E 35A-E 41A- E 5A·E 5A-E 

24A·E 130A· E 136A· E 142A· E 6A·E 

CONN BLOCK I 

r. B c-;; E • :;;-; 1 

~ 

6A· E 

I DISTANT 
7

JTO 
~ 0 0 0 0 0 r-;;--;; AUTO 

~ O O O O O ~ TIE LINE 

TO I A 3 
TEL~OOOOOOO 

SET AI 4 
----o 0 0 0 0 0 0 0 RGJ 
LG 5 AUD ~ 0 0 0 0 0 ~ SIG 

~00000~ 
' TYPICAL EXAMPLE : INSTALLER WIRING 

Jl2 
7G 
8G 

IIG 
12G 

74-E 

8A-E 

9A-E 

IOA·E 

IIA-E 

12A·E 

FOR 

4 
REFERENCE 
OfjLY 

Jl3 Jl4 JIS Jl6 Jl7 JIB 

19G 2M 31G 37G 43G f-< 14 
20G 26G 32G 38G 44G f--<9 
23G 290 350 41G 470 

13G 
14G 
170 

24G 300 38G 420 48G r-< I ITO 
194-E Z5A-E "A·E 37A·E 43A·E f--<12 4IU 
204-E 26A-£ 324-E 38A-£ 44A-£ f--(13 KTU 

21A·E 274-E 334-E 3tA-E 4U-E f--<16 

18G 

13A-£ 

14A-£ 

151..-E 

16A-E Z2A·E 284-E 34A-£ 40A-£ 46A·E 

17A-E 23A·E 29A·E 35A · E 41A·E 47A-E 

18A- E 24A· E 30A· E 36A·E 42A· E 48A·E 8 

OPTION STRAPPING OR 415A KTU OPTION BlK * 
fEATURES 

STRAP 
OPTION I TER141NALS 

INTERUUPTED RING 4 TO 6 

AUDIBLE STEADY RING 5 TO 6 

SIGNALS COMMON WITH DIODE 

MATRIX CONTROL 
Sf 4 TO 6 

AUDIBLE RINGBACK TONE I TO 2 

VISUAL HOLD SIGNAL 7 TO 8 

Fig. IS-Connections for 415A KTU (Automatic, DC Signaling, Private Line Circuit) 
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"' 
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ROW AND TERMINAL ASSIGNMENT FOR JACKS l SHOWN 
CONNECTING IILOCIC 

2 
J3 J4 J~ J6 

--
J7 J8 Jll 

136 19G 2~ 31G 37G IG IG 
146 20G 26G 32G 38G 2G 2G 
I~ 21G 27G 336 396 3G 3G 

160 22G 28G 34G 40G 4G 4G 
17G 23G 29G 3~6 41G ~G ~G 

18G 24G 30G 360 42G 60 6G 
13A-E 19A· E 2~A-E 31A·E 37A-E IA- E IA-E 
14A-E 20A·E 26A·E 32A- C 38A-E 2A-E 2A-E 
I~A-E 21A· E 27A·E 33A·E 39A-E 3A· E 3A-E 
t6A-E 22A·E 28A-E 34A- E 40A-E 4A-E 4A-E 
17A-E 23A·E 29A· E ~A-E 41A-E SA-E ~A-E 

IBA-E 24A- E 30A·E 36A-E 42A-E 6A-E 6A-E 

CONN BLOCK I 

[~~T 
~ 0 0 0 0 0 ~Jb~STANT 
~ 0 0 0 0 0 b 0 TEL SET 

TO 
TEL 
SET 

s 3 
--o 0 0 0 0 0 

RG TO CONN 
br-

0
--- BLOCK 2 

SG 4 J * 
-::00000~] 
--o 0 0 0 o o 6 o RC AUO SIG 

~00000~ 
TYPICAL EXAMPI.E : INSTALLER WIRING 

Jl2 

76 

8G 
9G 

lOG 
IIG 

120 
7A-E 

8A- E 
9A·E 

IOA-E 
IIA·E 
12A·E 

Fig. 16-Connections for 416A KTU (Station Line Circuit) 

FOR 

4 
REFERENCE 
ONLY 

Jl3 Jl4 Jl~ Jl6 Jl7 JIB 
13G 19G 2~ 31G 37G 43G 
14G 20G 26G 32G 38G 44G 

"G 21G 27G 33G 396 4~0 

I6G 226 28G 34G 40G 460 
170 23G 29G 3~ 416 47G 

ITO 18G 24G 306 36G 42G 480 j I 416A 
13A·E 19A-E 2~-E 31A-E 37A·E 43A·E 12 KTU 
14A·E 20A-E 26A-E 32A- E 38A-E 44A-E 
I~A-£ 21A-E 2.7A-E 33A-E 39A-E 4~E 
t6A-E 22A·E 28A-E 34A-E 40A-E 46A- E 
17A·E 2.3A· E 2.9A-E 3SA-E 41A· E 47A·E 
t8A·E 24A-E 30A-E 36A- E 42A-E 48A·E 

OPTION STRAPPING ON 416A KTU OPTION BLOCK 

STRAP 
fEATURES OPTION TERMINALS 

INTERRUPTED RING w 5 TO 8 

AUDIBLE STEADY RING T 7 TO 8 
SIGNALS 

COMMON WI TH D I ODE s 5 TO 8 
NATR I X CONTROL 

, AUD I BLE R I NGBACK TONE M 9 TO 10 

NOTE' 
DIODE NATRIX MUST BE fURNISHED LOCALLY. 

* SPARE CONTACT fOR CCJITROL PURPOSES AS DESIRED . 
t SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR 

ANY EXTERNAL NONLOCK I NG KEY. 

~ 
_ .... 
Ill 

?; ... 
0 z 
"' ao 
~ 
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ROW AND TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING Bl.OCK 

I 2 4 

Jl J2 J~ J4 J5 J6 J7 J8 Jll Jl2 Jl~ Jl4 Jl5 Jl6 Jl7 JIB 

T(Z) ~NO co II Rl2) OR PBX 
LINE 

ro•~~~[ LINE CKT FOR I:~ 
1ST LINE I:> 

I~> 
16).. 

LG" 

IG 7G 13G 19G 25G ~IG ~7G IG 

2G 8G 14G 20G 26G ~2G ~8G 2G 

IA-E 7A- E 13A-E 19A-E 25A-E ~IA-E 37A-E IA-E 

2A-E 8A- E 14A· E 20A-E 26A-E ~ 384-E 2A-E 

~-E 9A-E 15A-E 21A- E 27A-E 33A-E 39A-E ~A-E 

4A- E IOA - E 16A-E 22A -E 28A-E MA·E 40A-E 4A-E 

5A-E IIA-E 17A-E 23A -E Z9A-E 35A-E 41A-E 5A- E 

~. 
T (I) ] [ 

~ 

KEY TEL SET 

IG 7G 13G 19G 
2G 8G 14G 20G 

IA-E 7A-E I~A-E 19A-E 
ZA-E 8A-E 14A-E 20A-E 

~-E 9A-E 15A-E 21A-E 

4A-E IOA- E 16A-E 22A-E 
5A-E IIA - E 17A-E 23A-E 

25G ~IG 

26G ~G 

25A-E ~IA· E 

26A-E 3ZA· E 

27A-E ~3A ·E 

28A-E 34A-E 
Z9A-E 35A - E 

~7G 

Me; 

37A-E 
38A-E 

~9A-E 

40A-E 
41A-E 

43G 
44G 

43A-E 
44A-E 

45A-E 

46A-E 
47A-E 

T T(l) 

R ~(I) 
T(l) OR (2) 

R(l) OR R(Z) 

A( I) OR A(Z) 

pt~S:up Pl~~~p ROW AND TERMINAL ASSIGNMENT i~~O 8~ ~~WN 

·~ ~ -·='"' kOC' "'~0 ~'-
T(I) T(2) ~ I 2 I 2 4 BL-W G-W ONLY 

R(l) R (2) Jl J7 J8 Jll Jl~ Jll Jl3 

A(l) A (2) : IG ~7G IG IG 13G k14 

() 2G 3BG 2G 2G 14G kg 

3G 39G ~G 3G 15G k 0 

CONF R (I) 4G 40G 4G 4G 16G k19 
CKT C\ T(l) L/ 

LG II LAIIIP WJ 32B 49A 138 Y-G Y - G r;ZB 
Till OR T(2) R(l) 348 49C 130 Y-BR Y-BR k29 

R(l) OR R(2) A (I) 33G 49E 13E Y-S Y-S k30 

All 1 OR Al2l I+-. !,~: ~58 47A- E IIA-E Y-o Y-o Kz41 TO 

(Y)(i) (SEE NOTE) • ~ ~E 47G IIG BK-G BK-G k25 417A 

I f .-A(Zl 32G 48A-E IZA-E o-Y o - Y kzs KTU 

j j :Mit IA-E 37A-E IA-E IA-E 1~- E k1z 

R /) ZA-E 38A-E 2A-E 2A-E 14A-E Kl ~ 
SWITCH (l) I A ~ 3A-E 39A-E ~-£ 3A-E 15A-E f-<1s 

AI II~ ,. r l 8 L(I) GA-E 42A-E 6A-E 6A-E IIIA-E kke 

N-L.IPI. KEY ' S t 33E 50A 14B G-Y G-Y ~ 
EXCL KEY ET 46E-G 44A-E 8A-E S-BK S-8K k:56 

438-0 43A-E 7A-E BK-S 8K-S k35 
(!) TO 2ND CONTROL - Bl(2) :56B 50C 140 BR y 8R y L/33 

STA IF PROYIOEO ·® · - - I' 

OPTION STRAPPING ON 417A KTU OPTION BLOCl< 

FEATURES OPTION STRAP 
TERMINALS 

ONE STATION I CONTROLLED BY X 6 TO 10 

TWO STATIONS I NONI.OCKING KEY W§ I~·~ 
CONTROLLED BY EXCLUSION KEY y 3 TO 5 

CONTROLLED BY NONLOCKING KEY z I TO 2 

§-INSTALL KS- 21765,LI OIOOES OR EOUIVALENT(PROCURE LOCALLY) 
BETWEEN TERMINALS AS SHOWN . 

T(Zll IR12) 

SEE FIG. II 
ORFIG.25 
FOR ROW AND 
TERMINAL 
ASSIGNMENT 

TJ: J:R 
~ 

TO 407- OR 
424-TYPE KTU 

NOTE : 
CONNECT T, R, AND A LEADS OF CO OR PBX LINE TO 400-TYPE KTU AS 
REOUIREO FOR ADO- ON CONFERENCING BETWEEN 

(I ) 2 CO LINES 
( 2) TWO PBX LINES. 
(3) A. CO OR PBX LINE(A LEAD REQUIRED) ANO A DIAL INTERCOM LINE 

N LEADS FROM Jll AND Jl3 NOT FACTORY TERMINATED TO CONNECTING 
BLOCKS. CONNECT TO SELECTED SPARE TERMINALS AS REQUIRED. 

t SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR ANY EXTERNAL 
NONI.OCKING KEY. 

t BRIOGE TO APPROPRIATE CONN BLOCK TERMINALS FOR I ST LINE. 

Fig. 17-Connections few 417A KTU (Add-on Conf-nce Circuit) 

"' Q 
0 z ... -Gil 
~ ... • ~ 



-: 
ca • 
w 
oC) 

KEY TEL S£T - STA A 

SWITCH PICKUP 

HOOK KEY 

nr:-~ 
NET-I I I I I 

L..:.J L.:...:J 
SIGHAL ::f 
KEY* 

LAMP \.9=] 

I@J G 

DIODE MATRI X 

(HOTEl)/ 

KEY TEL S[T - STA B 

SWITCH PICKUP 
IIOOK KEY 

B"r::l I I I I 
L..:JO 

SIGHAL * 
KEY* 
~ 

LAMP l.9j 

EJ G 

DIODE MATRI X 

(NOTE I / 

ROW AND TERM INAL ASSIGNMENT r OR JACKS 

CONNECT ING BlOCKS 

I 2 4 

J I J2 J 3 J 4 J5 J6 J7 J8 J II J 12 J 13 J 14 J 15 J 16 J 17 J 18 
T Tl 

IA-E 7A-E 13A-E 19A-E 25A-E 3 1A-E 37A-E IA -E IA-E 7A - E 13A-E 19A - E 25A-E 3 1A-( 37A- E 4 3A-( 
R Rl 

® 
2A-E 8A-( 14A- E 20A-E 2 6A-E 32A- E 38A-E 2A-E 2A-E 8A- E 14A-E 20A-E 26! -( 32A- E 38A-E 44 A-E 

s s * 
27A- E 33A- E 3A-E 3A- E 3A-E 9A-E 15A-E 2 1A-E J9A- E 9A-E 15A-E 21A-E 27A- E J3A- E J9A-E 4 5A- E 

SG SG 
4A-E I OA-E 16A- E 28A-E J4A-E 4A-E 4A-E 22A-E 4 0A-( I OA-E 16A-E 22A-E 28A- E J4A-E 4 0A- E 4 6A-E 

LG ~G 
5A-( I I A-E 17A-E 2 JA-E 29A-E J5A- E 41A-E 5A-E 5A-( II A-( 17A-E 2JA-E 29A-E J5A - E 4 1A-E 47A-E 

L ~I 
6A-E 12A-E 18A-E 24A-E JOA-E J6A-E 42A-E 6A-E 6A-( 12A- E 18A -E 24A-E 30A-E J6A-( 42A- E 4 8A-E 

RG T2 
I G 7G 13G 19G 25G J I G J 7G I G I G 7G 13G 19G 25G J I G J7G 43G 

RC 
R2 

2G 8G 14G 20G 26G J2G J8G 2G 2G 8G 14G 20G 26G J2G JBG 44G 
RC2 

3G 9G 15G 21 G 27G J 3G J9G JG 3G 9G 15G 2 1G 27G J3G 39G 4 5G ....---
~ 4G lOG 16G 22G 28G J4G 40G 4G 4G lOG 16G 22G 28G 34G 40G 46G 

RG 
@ 

'Rei' 
5G IIG 17G 23G 29G J5G 41 G 5G 5G II G 17G 23G 29G J 5G 41G 47G 

@J)l 6G 12G 18G 24G JOG J6G 42G 6G 6G 12G 18G 24G JOG J6G 42G 48G 

NOTES : 1. DI ODE MATRIX MUST BE fU!l NI SHED LOCA LLY. 

® 2 . THE SE OPT I ONS APPL Y TO THE S I GNAL KEY AND AUDIBlE SIGNAL 
ONLY. THE AUDI BLE SIGNAL AT STA "A" I S UNDER CONTROL OF" 
AUD I BLE SI GNAL AT STA "A" MAY BE PART or A COt-f.tON AUDIBL[ 
PROVI DED THE DIODE MATR I X IS USED fOR CONTROL. 

3. THE AUD I BLE SI GNA LS AT STA "A" AND "B" MAY BE PA RT OF" A C 
ARRANGEMENT PROV I DED THE DI ODE MA TR I X IS USED fOR CONTROL 

T OPTI ON STRA PP I NG ON 4 18A KTU OPTI ON BLOCK 

R fEATURES OPT ION STR AP TERMINAL * SIGNAl 
CONVE 

( Z , Y,R,K) INTERRUPTED RING w 2 TO J TO 4 t 
KEY 0 s >--

TWO-WAY STE ADY RI NG T I TO 2 TO 4 t NONLO 
SG AU TOMAT IC t USE C C014140N WITH DI ODE 
LG MATRI X CONTROL s 2 TO J TO 4 t METH( 

L AUD IBLE 
ONE-WAY 

S I GHALS I NTERRUPTEO RING R J TO 4 
RG AUTO~AT IC, 

STEADY RI NG ONE-WAY z I TO 4 

RC MANUAL 
(NOTE 2) COMMON WITH DI ODE 

K J TO 4 MATRI X CONTROL 

TWO-WAY MANUAL (NOTE 3) y 

~ TWO-WAY AU TOMATI C Q 9 TO I 0 , 5 TO 7 TO 8 

G:Z)l( Z,Y,W,T,R) 
AUDIBLE ONE-WAY AUTOfr.fA T IC, 
RING-BACK ONE - WAY MANUAL 

H 5 TO 7, 9 TO I 0 

TWO-WAY MANUAL M 9 TO 10 

Fig. 18-Connections for 418A KTU (Short Range, DC Signaling, Private Line Circuit) 

RENCE 

12 

13 

16 

TO 
418A 

14 I KTU 

0 

19 

TA "B" 
Y "S" . THE 
ANGEHENT 

AUD 

MAY BE A 
PICKUP 

Y EXTERNAL 
G KEY. 

NUOUS 
STRAPPING. 

in 
"' _ ..... 

"' !S 
0 z 
Ill 

00 
~ 
Ill 
,1. 
0 
Ill 



SECTION 518-215-405 

~EY TEL SET 
COHN 

~ SIMILAR TYPE 
TIE LINE 
C~T AT r--+-DISTANT EN> 

~ 
SWITCH PICKUP RU 

n r3 RC 

T 
NET R 

A 

I L.lHOLD D AI 

KEY LG 

LAMP_ L 

lAUD SIG 
~ 

) 
(SEE NOTE) 

DIOOE / MATRIX @1~ 

ROW AND 
TERMINAL 

.ASSIGNMENT SHO WN FOR 
RENCE 

y 
FOR JACKS REFE 

CONNECTtiG BLOCK ONL 

I 4 
Jl Jll 

IG IG 

2G 2G 

3G W-0 

~G SG 

SG 6G 
IA-E IA-E 

2A-E 2A-E 

3A-E 3A-E 

4A-E 4A-£ 

SA-E SA-E 

6A-E 6A-E 

Jl3 

13G 

14G 

w-o 
lTG 

H H 
14 

9 
0 

NOTE : 
180 b 13A-E 

TO 
12 419A 
13 KTU 

IS 

DIODE MATRIX MUST BE 
FURNISHED LOCALLY. 

~ 
14A- E 

ISA-E 

16A- E 

17A-E 

18A-E -< 

OPTION STRAPPING ON 419A KTU OPTION BLOCK 

FEATURES 

UNDER 
CONTROL OF 
TIME - OUT 

CIRCUIT 

INTERRUPTED 

RING 

STEADY RING 

COMMON WITH 

AUDIBLE (B RELAY) DIODE MATRIX 

SIGNALS 

TIME-OUT 

UNDER 
CONTROL C7! 
R RELAY 

CONTROL 

STEADY RING 

COMMON WITH 
DIODE MATRIX 
CONTROL 

6 SECONDS 

17 SECONDS 

25 SECONDS 

AUDIBLE RINGBACK TONE 

OPTION 
STRAP 
TERMINALS 

w 6 TO 8 

T S TO 6 

6 TO 8 

3 TO S 

9 TO 10 

z 7 TO 10 

WITHOUT REMOVE 

X OR Z X OR Z 
STRAPS 

M I TO 2 

Fig. 19-Connections f« 419A KTU (Automatic Signaling, Ringdown Private Line Circuit) 
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TO 
OFF-

PREMISE 
TEl SET 

T ISTA) 

A ISTAl 

* RG 
!.....__ 
[~ 

CONNECTING 
BLOCK 2 .!!__ 

~ (SEE NCTE) 

~. >-
f • I t f 

[ : STA XI 

A {XI) 

STA X2 [-""T - - ---1 
IX 21 

STA X3 [-""-- -; 

STA X4 [---':"-----i 
R (X4) 

I 

J3 J4 J~ 

13A- E 19A - E 2~A-E 

14A- E 20A-E 26A-E 

I~A-E 21A-E 27A-E 

18A-E 24A-E 30A-E 

13G 19G 25G 

14G 20G 26G 

17G 23G 29G 

18G 24G 30G 

STA I 

STA 2 

STA 3 

STA 4 

STA 5 

* 
STA 6 

STA 7 

STA 8 

STA 9 

ISS 7, SECTION 5 18-215-405 

ROW TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING BlOCK SHOWN 

2 

J6 J7 J8 Jll 

31A-E 37A-E IA-E IA-E 

32A-E 38A- E ZA-E 2A·E 

33A-E 39A-E 3A-E 3A- E 

36A-E 42A-E 6A-E 6A-E 

31G 37G IG IG 

32G 38G 2G 2G 

3~G 410 5G 5G 

36G 42G 6G 6G 

CONNECTING 
BLOCK 2 
(UNITS) 

[ : R I I I 

[ 

T 

R 12) 

[ : R (3 

[ 

T 

R (4) 

[ 

T 

R (5) 

* 

[ 

T 

R (6) 

[ 

T 

R 171 

[ : R 18) 

[ 

T 

R (9) 

4 

Jl2 Jl3 Jl4 Jl~ 

7A-E 13A-E 19A-E 2~A-E 

8A-E 14A- E 20A-E 26A- E 

9A-E 15A-E 21A-E 27A-E 

12A-E 18A-E 24A-E 30A-E 

7G 13G 19G 25G 

8G 14G 200 266 

IIG 17G 23G 29G 

12G 18G 246 30G 

Jl6 Jl7 

31A-E 37A-E 

32A-E 38A-E 

33A-E 39A-E 

36A-E 42A-E 

3IG 37G 

32G 38G 

35G 41G 

36G 42G 

JIB 

43A-E 

4 4A-E 

4!SA-E 

4 8A-E 

43G 

44G 

47G 

48G 

F OR 
AEFER£J«:E 
ONI.Y 

-(I 

-(I 

-(I 6 

-< 8 TO 
420A 

4 KTU -(I 

f< 9 

f< 

OPTION STRAPPING ON 420A KTU OPTION BlOCK 
OPTION STRAP T£R~INALS 

I TO 4, 7 TO 8 

M 2T047T0 8 

NOTE: 

WHEN MORE THAN ONE 420A KTU IS USED. THE TTG 
CONNECTIONS MUST BE MULTIPLEO USING A CON­
TINUOUS STRAP . 

EX AMPLE : 

."zO:://~E ~-
KTU 

Jl ANO J2 

1ST 
420A KTU 

J3 

2ND 
4ZOA KTU 

J4 

!I TO ASSIGNED STATION OF OIAL INTERCOM (ANY 
DIGIT MAY BE ASSIGNED TO AN OFF - PREMISE STATION) 

t WHEN INTERCOMMUNICATING SYSTEM IS EQUIPPED 
WITH THE ' TOUCH-TONE" ADAPTER (426A AND 4278, 
SERIES 4, OR C KTUS) PROVIDE A 400J otOOE FOR EACH 
420111 KTU INSTALLED. 

Fig. 20- Connections for 420A KTU (Dial Intercom, Long Line Circuit ) 
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SECTION 518-215-405 

TO 
r I RST 
LINE 

STA RINGER 

CO/PBX 
L1 NE CKT 

T 

R 

T (I) 

R(l) 

ROll ANO TER" I NAL ASS I !lilliE NT rOR JACKS 

~----------~C~ON~N~E~C~T~IN~~~B~LOC~K~--------------~SHOWN FOR 
I 2 4 REFERENCE 

~-J-I-::*:r-_:J~2""'*;;-r--J-7--+--!:.J8--~J-I-1-:11:r--J-1.:!2.,..--J-I-3 11:;-r--J-14-:11,-l ONLy 

IG 7G 37G IG IG 7G 13G 19G ~ 14 

2G 8G 38G 2~ ~ 8~ 14~ 200 f---( 
STRAP B GROUNO rRON 

4£ IOE 40£ 4£ 4( I IOE 1sr I 22r 
PLACE [ 

I 
STRA P ~--"-T----~--~----~TO~---r----r---"-T--~ 

6G 12G 42G 6G 6G I 2G I 8G 24G f----< 
L..----------~6~-6~1(~11)~ ~--~--~--~--~---~,--~--~~, /12 

IA-E 7A-E 37A-E lA-[ lA-( 7A-E 13A-E 19A-E r----'-

BLOCK 2 2A-E 8A-E 38A-E 2A-E 2A-E 8A-E 14A-E 20A-E ,------_ 13 

I~ RG (I) 3A-E 9A-E 39A-E 3A-E 3A-E 9A-E 15A-E 21A-E ~1 6 
l..~.. CA RC (I) / TO 

421 A CO~ECT~N~G~~::~~~r======i~R~-~R~I(~I!)~~~~~~~~~~~~~li~~~~~~~~ / 
~ 43G 7G ---------. 20 KTU 

TO •(SOOEE-TYPEr:KTU ~-- T (
2

) 6A-E 12A-E 42A-E SA-£ SA-£ 12A-E IBA-E 24A-E ~ 

NOTE) R (2 ) 44G 8G ~21 

31 r 
OIOOE~16-~61(2) 1111 /35 

MATRIX TO 3A-E 7A-E ---------. 

~;~~NO R-RI ( 2 ) 4A-E BA-E ~36 
RG (2) /23 

46G I OG ------
RC ( 2 ) ------./ 

45G 9G ~22 

T 
13

) 48A-E 12A-E ---------. 26 
R (3 ) ------./ 

47A-E II A-( ~ 24 

TO 
THIRD 
LINE 

B-B1(3) l_____, 37 
45A-E 9A-E ~ 

R-RI(
3

) 46A - E IOA-E f------<39 

31 ( 

NOTE : 

RG (3 ) 48G 12G f---< 27 

RC (3 ) 47G IIG f------<25 

Page 42 

DIODE "ATRIX MUST BE 
ruRN I SHED LOCALLY . 

II RESTRICTED TO TRANSrER OF ONE STATION 
RINGER WHEN USED IN THIS JACK. 

Fig. 21-Connections for 421 A KTU (Power Failure Transfer Circuit) 



.,. 
,g 
• • c.> 

~ 
P/0 4l7B 
SERIES 4 OR 
4l7C KTU 

N 

N 
--~ BZI 

t_ B GAO 

® < 
(NOTE 5) < 

TABLE fOR S£LECTIHG WIRING ASSOCIATED WITH DIAL CODES ~ 
CONNECT LEADS \liTHe fOR ()(SIRED STATION COO£ (NOTE 3) TO [SIG GR ~ SIGHAL ~ 

I 2 3 4 5 6 7 8 9 0 XI X2 X3 X4 X5 X6 X7 xe x9 XO BLK 2 KEY 1.___ 
Tl Tl r-:-:-:- (NOTE I ) 

' • 
T2 T2 

4~A 

r---
4~H 

;i! 
!" 

T3 T3 ~ 
T4 T4 r;;;;-.. ... .... ,. 

~~-
T5 T5 r---

47A 

~ 
LT2 * LT2* r---43H 

" CG tm"" 
RH (NOTE 4) RH t"39A ..__ 

NOTES o 
1. PROYID£ SEPARATE SIGIIAL KEY fOR EACH STAT ION CODE TO 8( SELECTED . 
2. I'ROYIDE A SEPARATE 421A KTU fOR EACH STATION COO£ TO BE SELECTED. 
3. SELECT COO£ ANO CONNECT LEADS fOR SELECTED COO£ AS SIIOIIN IN Y[RTI CAL COLUMN. 
4 , A 400J DIODE (I'ROCURED LOCAUT) MUST BE CONNECTED AS SHOWN BELOW BET\I££N 

THE LK AND RH TEIIMINALS Of THE 4D7B IIIDI OA C, OA U48 I liD I OR C KTU WHEN 
Wt£H PROVIDING DIAL TONE . 

LK-----+--- RH 
5 . USE CONTINUOUS NETHOO Of STRAPPING ON CONNECTING BLOCKS fOR 8 GROUND . 
6 . If MORE THAN ON£ 421A KTU IS US£0 fOR OSS, CONNECT AS SIIOIIN : 

·~ "re E:k J:J '" E:J SERIES 4 OR CONN CONN 42 I A KTU CONN 
427C KTU @ T 

- -~ B21 37 ~ 26 >---< 37 

@WITH "TOUCH·TOHE" 1® 
@WITHOUT •toucH-TONE• -= B 

2ND 
421A KTU 

T 

~ 

J7 J8 Jll 

CONN CONN LEAD 
BLK I BLK 2 BINDER COLOR 

4!5A-E 9A-E BL·\1 T·Bl 

43A-E 7A-E BL·\1 BK·S 

44A-E 8A·E BL·W 5·81( 

37A·E IA-E lA (CONN BLK 4) 

46A·E IOA·E Bl·\1 BL·T 

40A·£ 4A·£ 4A·£ (CONN BLK 4) 

408 48 48 (CONN BLK 4) 

42G 6G 6G (COHN BLK 4) 

39A 3A 3A (COHN 8LK 4) 

398 38 38 (CONN BlK 4) 

39C 3C 3C (CONN BLK 4) 

47G IIG BL·W BI(·G 

45G 9G BL·W 81(·0 

48G 12G BL·W G·BI( 

48A 12A Bl·W O·T 

46G lOG BL·\1 0·81( 

Jl3 

LEAD 
BINDER COLOR 

G·W T·Bl 

G·W BK·S 

G·\1 S·BI( 

7A (CONN BLK 4) 

G•W BL·T 

16A• £ (CONN BLK 4) 

168 (COHN BLK 4) 

18G (CONN BLK 4) 

15A (CONN 8lK 4) 

158 (CONN BLK 4) 

15C (CONN BLK 4) 

G·\1 BK·G 

G·W 81(·0 

G·\1 G•BK 

G·\1 O•T 

G·\1 D-81( 

IIOliN fOR 
f£R£NC£ 
LY 

37 

35 

36 

12 

39 
I 
-.:; 
... 
~ 
~ 

16 1 .. 

"' ... 
25 ~~ 

22 

27 

26 

23 

* 4Z4B (MD) OR C KTU ONLY 

E:J IU" II'~ I ~~·. 421A KTU CONN 407· OR 
T 424-TYPE KTU 

26 37 ~ 26 ~ BZI E----

Fig. 22-Connections for 421A KTU (DSS feature of Dial Intercom) 

ii\ 

"' _ .... 

~ 
i 
"' -:!: -"' ~ 
"' 



SECTION S 18-21 S-405 

EJ CO/ PBX 
LINE 

!J 
401-407-. 11 

':,~2:~u lr 

BRIOGEO 
RINGER 

COIIIlN 
AUCIBLE 

R(STA) 

T(STA) 

RC 

RG 

Ri I 
RG 

8- 81 
R- R1 

B- B1 

R- R1 

~~~B~Z~1 __________________ _j 

I SIGNAL .. [ BZ 

t I 
KEY TELSEt 
(NOTES 1 
ANO 4) 

BL 

ROW ANO TERIUNAL ASSIGrftNT FOR JACI<S 

CONNECTING BLOCK 

1 2 4 

J 1 J2 J7 JB J11 J12 J13 

2G BG 38G 2G 2G BG 14G 

2A-E BA-E 3BA-E 2A-E 2A-E BA- E 14A-E 

1G 7G 37G 1G 1G 7G 13G 

1A E 7A-E 37A-E 1A-E 1A-E 7A-E 13A-E 

4BA-E 12A-E 

4SA-E 9A-E 

SG 12G 42G 6G 6G 12G 18G 

NOTES , 
1. WIRE KEY TELSET FOR BUSY LAI'f' FEATURE 

REFER TO 502 OIVISION FOR SET INVOLVED 

fJ14 

j2oG 

10A-E 

19G 

9A-E 

4G 

2. STRAP OPTION BLOCK TER111NALS 1 AMl 2 ON KTU 
3. IF TlflEE SIGNALS ARE TO BE CUTOFF, 421A 

KTU "-JST BE INSTALL ED IN J7 OR JB . IF ONE 
OR TWO ARE TO BE CUTOFF , USE ANY JACK SI<O\IN . 

4 . INSTALL KS-21765 .l1 CHlOE OR EQUIVALENT 
(08T AIN LOCALLY) . 

Fig. 23-Connections for 421A KTU (Audible Signal Suppression) 
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OFTI<»> STRAPPING ON ~21A KTU OPT ION BlOCK 
ROW AND 

FEATURE OPTION 
STRAP TERMINAL ASSIGNMENT 

TERM I NALS 

PRESET I TD 2 
w 

7 TO 8 C<»>F£R£NC£ 

TO ~2SA( MD I OR I KTU L [~ SELECTED STATIONS ...!....-

TO~ 
OF 

25A CMO) OR B kTU • L • LEAD 
CODE ASSIGNED TO PRESET 

TO L A 
INTER 

CONFERENCE 

MP (ASSOCIATED WITH DIAL 
COM) AT SELECTED STATION 

' L' LEAD'~ 

(NOTE I) 

J 

L 

r-!:. 
r-!:. 

TODSS~ 
SIGNAL KEY 

407-
TYPE 

B 

OR 424-
KTU 

34 

BLOCK 2 I_:_ 
SOB - D 

STRAP 

I 

J7 

370 

310 

~ZG 

~3G 

~~G 

~SG 

~8G 

37A- E 

3BA- E 

3BA- E 

~2A-E 

43A-E 

~~A-E 

TO 407- OR DIODE MATRIX 
424-TYPE KTU C NOTE 2) 

SELECTED R LEAD 
OF CODE ASS IGNED 

~ TO PRESET CONF 

~ 
R (NOTE I) r---.;:: 

BLOCK 

2 ~ (NOTE~~ 

Jl Jll Jl3 

IG IG 13G 

ZG ZG I~G 

6G SG IBG 

7G 

IG 

tG 

lOG 

I A-E l A-£ 13A-E 

2A-E 2A-E I~ A-£ 

3A-E 3A-E ISA- E 

6A- E 6A-E 18A-E 

7A-E 

U-E 

"'] TO RINGER 
Rl AT SELECTED 

Rl f~~~~~ ~ 

ISS 7, SECTION 518-215-405 

LEAD COLOR 
LEAD BI NDER 

BINDER 

IL IL-W G 

Jll 

W-BL W-BL 

BL- W BL-W 

G-W G-W 

BK- BL 

IL-BK 

IK-0 

0-BK 

w-aR W-BR 

BR- W BR - W 

w-s w-s 

s-w s-w 

BK-S 

S- BK 

NOT£$: 

G-W 

Jl3 

BK-BL 

BL-BK 

BK-0 

D-8K 

BK-S 

S-BK 

SHO WN 
FOR 
R£1'! RENC£ 

y ONL 

--< 
--< 
~ 
h 
L...( 

f-< 
h 
f-< 
~ 
f-< 
f-< 
f-< 
f-< 

I~ 

9 

20 

21 

22 TO 
~lA 

23 KTU 
(NOT£ 

12 5) 

13 

16 

8 

35 

I. THE 413A KTU IS USED ONLY WHEN ACCESS 
DIAL TO THE PRESET CONFERENCE IS BY 

CODE OR BY DIAL CODE AND OSS. T HE ~13A 
THE 
OSS. 

KTU IS NOT USED WHEN ACCESS TO 
PRESET CONFERENCE IS LIM ITED TO 

2 . MUST BE FURNISHED LOCALLY. 
3 . REMOVE RINGER CAPACITORS FROM CIRC UIT. 

MP. 4 . WILL TRANSFER ONLY ONE STATION LA 

5 . PROVIDE W OPTION ON 421A KTU . 

ROW AND TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING BLOCKS 

I 4 

J I J2 J3 J4 JS J6 Jl2 Jl4 JIS Jl6 Jl7 JIB 

~ 
IG 7G 13G 19G 2SG 31G 7G 190 2SG 310 370 43G 

R 
200 2SG 32G 38G 44G 2G BG 14G 20G 26G 32G BG 

SG IIG lTG 23G 29G 3SG I IG 23G 29G 3SG 41G 470 

IA - E 7A-E 13A-E 19A - E 2SA - E 3 1A-E 7A-E 19A-E 2SA- E 31A - E 37A-E 43A-E 

E 2A- E BA-E 14A- E 20A- E 28A- E 32A- E BA-E 20A-E 26A- E 32A·E 38A-E 44A-E 

4A·E lOA-£ 16A-E 22A-E 26A· E 34A·E lOA-£ 22A- E 28A- E 34A•E 40A·E ~BA·E 

Fig. 24-Connections for 421 A KTU (Preset Conference Circuit) for Dial Intercom Line 

SHOWN 
FOR 
REFER 
ONLY 

t--< 
1-< 

1-< 
1-< 

ENCE 

9 
TO 
~ 1 3A 

I~] 
12 KTU 

13 
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SECTION 518-215-405 

NOTES: ROW ANO TERM I HAL 
I , LEADS ARE INSULATED AND STORED, 

COMNECT AS REQUIRED . 
ASSIGNMENT 

2. COMNECT TO SELECTED STATION BL 
rOR JACKS 

LEAD AT ANY SPARE TERMINAL. CONN COMN 

*- roR CONNECT I ON or DIODE IN THE 
BLOCK I BLOCK 2 

"A" LEAD, USE THE STATIOM BUSY 
CONN BLOCK 2 J7 J8 

OPTION AS SHOWN IN THE 

CONNECTION SECTION Of TYPE SET 45B Yl 42A-E 6A-E 

USED. Y2 
45G 9G 

t - PROVIDE A SEPARATE 4228 KTU 45G 

fOR THE UNITS GROUP ( 1-0), AND 46G 
Y4 

48G 12G 

fOR THE TENS GROUP (X 1-KO), Y5 

t-rOR (UNITS) 422B KTU. 
47B-0 39G 3G 

§- fOR (TENS) 422B KTU. 
Jl 

42G 6G 

LT I, LT2 [ 

soc 14D 

t NSET BELOW.._____ 
49G 13G 

SEE 
451 (LTil 43A- E 7A-E 
45G (LT2l 

KEY TEL SET* 
BR 38G 2G 498-D 
BL 

SWITCH 
41G t 

IL 37G I G 

HOOK 
41[ § 

STA I OR XI BL 49A 13B 

iA 

STA 2 OR X2 
BL 46G lOG 

BL 
STA 3 OR X3 47G IIG 

STA 4 OR X4 BL 
PICKUP 

48A-E 12A- E 
BL 

KEYS STA 5 OR XS 43G 7G 

STA 6 OR X6 
BL 44G 8G 

CONNECT IN BL 
STA 7 OR X7 50 A 14B 

SIMILAR BL 
MANNER AS STA 8 OR X8 49E 13E 

REQUIRED 
STA 9 OR X9 

BL 
49C I 3D 

STA 0 OR XO 
BL 

SOE 14E 

AI 
40A-E 4A-E 

LEAD COLORS ANO BINDER 
rOR JACKS (NOTE I ) 

BINDER BINDER BINDER BINDER 

BL I BL-W G I G-W 

J II Jl3 

s-w s-w 

81(-0 BK-0 

G-BK G-BK 

w-o w-o 

G-W G-W 

BR-Y BR-Y 

BK-BR BII-BR 

BK-S BK-S 

BL-W BL-W 

W-BL w-BL 

(....ll... Y-G '....li... Y-G 

I~ t----o:BK .~ t----o:BK 
IJ!!:.. 

r--- iJ!!:.. 
r---

BK-G BK-G 

I~ t--- I ~ 0-Y 0-Y 

Oil...!!!:.. BK-BL 
N BL 

BK-BL wl-
~ I J!!:.. I BL-BK 1- BL 

I BL-BK o I""""" 
~ BL r-- ~ BL r-c:y-- G-Y 1-

I ~ r-y:-s 1...!!!:.. r-y:-s 
I ..!h. ~ 1...!!!:.. ry:;-
'..!!!:. r-s:-v l..!!!:. r-s:-v 
AI 4A-E AI 16A-E 

INSET 

SH 
RE 
ON 

OWN rOR 
fERENCE 
LY 

k 
~ 22 

~ 27 

r-< 0 

~ 33 

r< 31 

r-< 35 

r-< 
r-< TO 

14 4228 
KTU 

-< 28 

-< 23 

~ 
25 

26 

~ 20 

~ 21 

~ 32 

~ 
30 

29 

~ 34 

CONNECT 4228 KTU (UNITS) TO L Tl LEAD AND 

CONNECT 4228 KTU (TENS) TO LT2 LEAD 

STRAPPING ON 
422B KTU OPTION BLUCK 

STRAP 
TERMINALS 

6TOI** 

o ~I o 

**-HIJ OR EQUIVALENT DIODE AS 

SHOWN , PROCURE LOCALLY. 

Fig. 25-Connections for 4228 KTU (Dial Intercom, Station Busy Selector Circuit) 
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COHN 
SLOCK 

,...!__ 
~f--,!.... 

CONN 390 f---.!!. 
BLOCK 7oe~ 3 

L.:::... B .GRO 
ZIA 

4 1Hf zoe 
f--_BL 

t ~ 
STRAP 500. i----!J!.. 

'49G~ 
ATI '---

ZIG 
BTl 

ZIE 

ISS 7, SECTION 518-215-405 

11011 AND TUMINAL ASSIGNMENT 

I 

Jl J4 JS J6 J7 

IJA·E 19A·E 25A•[ 31 A·E 37A·£ 

14A·E 20A·E 26A-£ 3ZA•E 38A·E 

I SA•[ ZIA•[ Z7A·E 33A·E 39A-[ 

16A·[ ZZA· £ Z8A·[ JU·£ 40A·E 

IBA·£ Z4A·E JOA·[ 36A·E 42A·E 

13G 19G 25G 31G 37G 

14G ZOG Z&G 32G 38G 

ISG ZIG Z7G 33G 39G 

I&G Z2G Z8G 34G 400 

* TO TENS 42ZA (MD) OR B KTU 
I TO UNITS 4Z2A(MD) OR B KTU 

CO-CTI NIO BLOCKS 

2 

J8 Jll Jl2 

lA·£ IA•E 7A·E 

2A·E ZA•[ u-r 
lA•[ JA·£ 9A·E 

4A•[ 4A·£ l OA·£ 

6A·E 6A·E IZA•[ 

IG IG 7G 

2G 2G 8G 

3G 3G 9G 

4G 4G l OG 

4 

JIJ Jl4 

llA·E 19A·£ 

14A·E 20A•E 

I SA•£ 21A-[ 

IIA·E 22A·E 

I !A•[ Z4A·£ 

13G 19G 

14G 20G 

ISG ZIG 

I&G 22G 

I WHEN ADDING THE 4Z3A KTU TO A SYSTEM EQUIPf't:D rOA "TOUCH·TON£ 0 

JIS J 16 

2SA·E lJA•E 

26A·E 32A•£ 

27A·£ llA·£ 

ZU·E 3U·E 

30A·E 35A·E 

25G 31G 

Z&G 32G 

27G 33G 

Z8G 34G 

(4Z6A AND 4278 (SERIES 4) OR C KTUS ). A 400 J DI ODE MUST BE INSTALLED BETWEEN 
THE "RH 0 AND 0 LK 0 LEADS Of' THE 407- OR 4Z4-TYPE KTU . 
R[\11 RE AS rOLl OilS : 

TO 427B RH 
( SERIES 41-:.._----\l 
OR C KTU 

AOD 

1r THE SYSTEM I S EQU I I'I'ED WI TH DSS (4ZIA KTU) REWIRE "RH 0 LEADS 
BY TERM I NATING ONE LEAD TO TEIIM I NAL 50r AND THE OTHER LEAD TO A 
183AZ ADAPTER I NSTALLED OVER TERMINAL 500 AND SOH. 

SH 
rOR 
REr ERENC£ 

Jl7 Jll ONL 

l7A·£ 43A·E ~ 38A•[ 4U·[ 

12 

15 

39A·E 45A·E f-< 16 

40A·E 46A•[ 

4ZA·E 48A•E 

~ 37G 43G 

TO 
4Z3A 

14 KTU 

38G UG ~ 39G 45G 

400 46G f-< 
0 

19 

OPTION STRAPP I NG ON 423A KTU OPTION BLOCK 

OPT ION rEATURES 
STRAP 
TERM I NALS 

T DI AL TONE I TO Z 

R STATION BUSY TONE 4 TO 6 

s AUO I BLE R I NGBACK § 

§REQU I RES NO STRAPPING ON KTU 

Fig. 26-Connections f« 423A KTU (Dial Intercom, Audible Ringback, Dial and Busy Tone Circuit) 
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SECTION 518-215-405 

KEY TEL SET 

SWITCH PICKUP 

HOOK KEY 

~~~ 
NET 

NOTES: 

ROll AND 

TERM I HAL 

l~~~JNT 
COHN BLOCK 2 

I , CONNECTIONS SHOWN ARE ONLY rOR THE BAS I C 

rEATURES Or THE 4248 (MD) OR C KTU , I . E., ROTARY DIAL 

SUTIONS. SINGLE SPURT RINGINC:, AND STEADY 

LIN£ AND BUSY LAMPS . WHEN ADDING OPTIONAL 

rEATURES SUCH AS rLASHING LIN£ LAMPS, 

"TOUCH-TON£" STATIONS, DIAL TOME, ETC, 

PROVIDE THESE CONNECTIONS, ANO THEN R£r£R TO 

THE CONNECTION r!C:URE or THE KTU PROVIDINC: 

THE OPTIONAL rEATURES BEING ADDED. 

2. ANT SELECTED R LEAD (RI·RO) MAY BE ASSICONED 

AS THE INITIAL DICOIT or A 2-DIGIT COOE. THE 

R LEAD SO ASSIGNED MAY NOT BE USED roR A 

SUTIOM CODE , 

TO [ KEY 

TEL 
SET 

T (SU XI) 
R STA XI 

LG ST4 XI 

L ST4 XI 

[+-STA X2 ~ 

[t: 
STA X3 ~ 

'+-[~ ST4 X4 ~ 

[t: 
STA XS ~ 

[t: STA X6 k 
[±= 

STA X7 ~ 

[t 
ST4 X8 ~ 

e= STA X9 ~ r=-
(l= STA XO ~ 
, .!:..._ 

ROll AND 
TERMINAL 
ASSICONMENT 
(NOTE I) 

CONN BLOCK 2 

J2 
16D 

190 

22D 
26E 
16£ 

ftE 
22E 
26G 
16r 

19r 

22r 
27A 
16G 
19G 

22CO 
27C 

17A 
20A 
23A 
27E 

17B 

208 

23B 
27G 

17C 
20C 

23C 
28A 
17D 

20D 
23D 

28C 
17E 
20£ 
23£ 

28E 

nr 
2or 

23r 
28G 

- I 
I rl 
I l-1 

t-11 1 
I 

-1 tl 
rli I SHOWN ., I ~~~RENCE 

10NLY ~q 
~831 

_J r-1-1 
"1 ! R ' rr--"813 I 

r-~-1 
1"'1 
II 

_J 
I 
~BI Z 

1-1 
'1 
~, 

=H II 

I 
-; 
I 
I 

.... 
I 
I 

-1-' d 
I 

1 
I 

11 
rlj 

I 

J 

~ 

TO 
4248 
(MD) 

OR C 
KTU 

OPTIONS : 

~ 
X 

G 
r-
~ 
r; 

INTERRUPTED IOV AC BUZZER 

* IOSV 30 HZ RINGER 

IOV AC BUZZER AUDIBLE 

SINGLE 18V AC BUZZER 
SIGNALS 

SPURT 
t DC BUZZER 

105V 30 HZ BUZZER 

* TO PROVIDE INTERRUPTED RINGING A 4258 

K TV MUST BE USED. 

t STATION BUSY TONE (ii) IS NOT RECOMMENDED 

FOR USE WITH SINGLY SPURT RINGING. 

Fig. 27-Connections for 4248 (MD) or 424C KTU (Dial Intercom, 19-Cocle Selector Circuit) (Sheet 1 of 2) 
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TO SELECTED 
R(l-0) LEAD 
fOR TRANSfER 

TO 

STA 4 

STA 

STA 

STA 

STA 8 

STA 9 

STA 0 

STA X I 

STA X2 

STA X3 

STA X4 

STA XS 

STA X6 

STA X7 

STA X8 

STA X9 

STA XO 

(NOTE 2) 

ROW AND 
TER~I NAL 
ASS I GH~ENT 
(NOTE I) 

CONN BLOCK 

(XI) 
A28 

A23 

A25 (XI) 

A26 

A20 LG (XI) 

A2 1 

A32 

A30 

A29 TO 
EXA~PLE Or 

424 B 
INSTALLER 

A34 (MD I 
WIRING FOR OR C 
STA XI (XI) A8 KTU 

A22 

A24 

A27 

AO 

AI (XI) 

A33 

A31 

A9 

A 14 

AIS B (XI ) 

ISS 7, SECTION 518-215-405 

CONN BLOCK 2 

~ 
IS o 0 0 0 0 0 0 MB12 

16 0 0 0 6 0 0 0 a: 
17 0 0 0 0 0 0 0 d 
18 0 0 0 0 0 0 0 ~!13 
19 0 0 0 ! 0 0 0 cs: 
20 0 0 0 0 0 0 0 d 

LG 
21 0 0 0 0 0 0 0 ~-
22 0 0 0 0 (I 0 0 ex: 
23 0 0 0 0 0 0 0 d 

CONN BLOCK 2 

24 0 "'-~.A..£..A.£..A 

25 0 A.£-A.~.A..£5 
26 0 '<( £ ..A. ~ ..A. £. _p., 
27 0 r'L £...A. £ ...R.. £ y 
28 0 ~ £. ..R.. £ ...R..£.JI J2 

38 o o o o o o .r~a31 

32 0 0 0 0 0 0 0 0 

33 0 0 0 0 0 0 0 0 

340 0 0 0 6 0 0 0 

CONN BLOCK 2 (CONT) 

~ RG 
290000000~ 

30 0 0 0 b 0 0 0 ~ 
31 0 0 0 0 0 0 0 d 

---fACTORY fURNISHED WIRING 

Fig. 27-Connections for 4248 (MD) or 424C KTU (Dial Intercom, 19-Code Selector Circuit) (Sheet 2 of 2) 
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SECTION 518-215-405 

KEY 
TEL SET 

'~ (STA ll 

!STAll 

STA(~ 
2 --h-
STA( "f""" 
3 l-fG 

STA(~ 
4 ~-"'="" 
STA(~ 
s l~ 
STA(~ 
'-h-
STA(~ 
7 ' -=-=--
STA(_bL 
a l~ 
STA(~ 
9 l~ 
STA( ...!:!.._ 
0 l~ 
STt!:!._ 
XI L-h-
STA(~ 
X2 t+.:-
STA(...!:!,_ 
X3 L-h-

LG 
STA(T" 
X4 l-EG 
STA(T" 
xs 1-=-,--

STA(_!;L 
X6l~ 

sT•(T-
. X7 1-=-=--
STA(~ 
xa ~~ 

STA(-¥!--
X9~~ 

STA(~ 
x o l...!:.._ 

LEAD COLOR AND BINDER FOR 
ROW AND TERMINAL ASSIGNMENT § 

CONN 
BINDER 

BLOCK BL- W 8L o-w G 
2 Jll Jl3 

21A 
24AII 24BII - Y· G Y-G 

218 

24CII 24011 - O· BK O· BK 

21C 

24EII 24FII - IIK· G BK·G 

2 10 

24011 24HII - O·Y O·Y 

2 1E 

2SAII 2SBII - 8K- BL IIK· BL 

21F 

ZSCII 28011 ,....... BL-8K BL-8K 

21G 

2!5£11 28FII r- O·Y G-Y 

22A 

2!5011 25HII 1-- Y· S Y· S 

228 

26AII 26BII f- Y· 8R Y· BR 

22C 
26CII 26011 1-- S· Y S·Y 

220 

26EII 2&FII r- S-W S- W 

22E 
26011 26HII 1-- BK· O BK-0 

22F 

27A II 27811 f- Y - 0 Y-0 

220 
27C II 27011 f- G- 8K G· BK 

23A 

27EM 27FJf 1-- W-0 W- 0 

23B 
27G II 27HII - G· W G· W 

23C 
2BAII 28811 - BR ·Y 8R· Y 

230 
28CII 28011 - 8K· BR BK- BR 

23E 
28EII 28FII - BL-W BL· W 

23F 
28011 28H II - W-BL W-BL 

B34 J 

LEAD COLOR AND BINDER FOR 
ROW AND TERMINAL ASSIGNMENT § 

CONN 

SH OWN BLOCK 

FO 
RE 

R 
FERENCE 
LY ON 

I 2 

A2B 
~· 

A23 -<• 
A28 -<· 

-<• A26 

-<· A20 

A21 -<• 

-<• A32 

-<• 
A29 -<· 
A34 f-<· 

f-<. AB ~ 
" "' f-< A22 ~ 

f-<. A24 

... 
I ., 

N . 
f-< A27 e 
1-< AO 

f-< AI 

f-< A33 

-< A31 

-< A9 

-< Al4 

388 

3BD 

38E 

38G 

4A-E f 438-Dt 

43£-G 

44E- G 

<448-0 

46E-G 

498-D 

37B 

BOB· D 

370 

49E-G 

tREMOVE 2 8 

[

24 

FACTORY 26 
FURNISHED 
STRAPS l 27 

-- ----- 28 

3B 

LEAD BL-W o -w 

Jll Jl2 

r-!£!-
~ 8K· BL 

~ 
~ BK· BR 

~ BK· S 

LT2 
1-- BL-Y 

~ G· BK 

~ Y· G 

~ BR-BK 

~ 8K·S 
Dl 

t---
J - S- Y 

~ Y- BL 
BYI -

t WHEN USING 424 - TYPE KTU 

f WHEN USING 407-TYPE 

0 

Jl2 

W-0 

G·W 

W-S 

0 -W 

BINDER 

G· W BR- W 

Jl3 Jl4 

BK-BL 

111<-BR 

BK· S 

BL·Y 

G· BK 

Y· G 

BR·IIK 

8K-S 

S- Y 

Y-8L 

BR 

Jl4 

W-0 

G·W 

W- S 

0-W 

s OIOWN 

1"011 
F£11ENCE 
LY 

II[ 

ON 

-< BO 

-< 820 

'-<· Bl 

B31 -< 
k 
'-< 
r< 
f-< 
'-< 
f-< 
f-< 
f-< 
f-< 
f-< 

A38 

A39 
::> 

827 ~ 

8 28 ~ 
>­... 
I ., 

B38 N • 

WHEN THE 428A (MD) DR B 
KTU IS INSTALLED IN J II -
JI2 OR J 13-JI4, THE FOLLOWING 
LEADS (OF SELECTED JACKS) 
MUST BE INSULATED AND STORED: 

JACK BINDER 
LEAD 

COLOR 

BL - W 
S· BK 
Y- BL 

JII - J I2 BK - 0 

0-W Y-0 
BK- G 
BL - Y 

G- W 
S · BK 
Y· BL 

JI3-J I4 BK- 0 

BR-W 
Y- 0 
BK- G 
BL · Y 

§ ~~:;E A::o ~ ~~~~~~~~E A~ ;;~1~0~0 . 

4228 INTERCOM A FOR DIAL INTERCOM 

A3S >L"'T.:..I +-HP:L"-TI'- To UNITS BUSY B ~:E~NF~~u~lRED 
4228 CIRCUIT 

A39 rLT2:.::....H,_:L:::T2:.To TENS ]FOR DIAL ~407-TYPE TO 422B KTU 

STATION ·lw B34 JJ STATION BUSY CIRCUIT 

428- TYPE SEE FIG23 

~ J 428 A (MOl OR 8 L3::: [3:::) J8GROUNDI II 

Fig. 28- Connections for 425A (MD) or 4258 KTU (Dial Intercom, Flashing Lamp Circu it) 
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ISS 7, SECTION SlS-215-405 

BINDER 

TO 
BL-W o-w 0 SHOWN FOR 

4078 
CONNECTING REFERENCE 
BLOCK 2 Jll Jl2 Jl2 ONLY 

(MD) [ T 
~c. 12 W-BR Bl2 

4248 13 BR-W B l3 
(MD) 
OR C Y-G B28 

KTU TO 
G-BK B27 426A 

KTU 
BL-Y B39 

BK-S A35 

BL-Y A39 

II WHEN ADDING THE 426A AND 427B (SERIES 4) OR C KTUS 
TO AN EXISTING SYSTEM EQUIPPED WITH A 420A KTU, 
A DIODE MUST BE INSTALLED IN THE TTG LEAD CONNECTING 
TO THE 420A KTU. SEE FIG. 20 

Fig. 29-Connections for 426A KTU (Part of 
TOUCH-TONE Adapter Circuit) 

G-W 

Jl3 

CONNECTING 
BLOCK 2 

HI 
BK-S 

Lt 
BL-Y 

Yl 

Y3 

Y5 
Y-BL 

RSI 

CG t 

HB 

LB 

Y2 

Y4 S-BK 

TTG § 

II CONNECT AS REQUIRED WHEN 
THE liTH KEY (XY) OR 12TH 
KEY (PP) IS USED. 

REMOVE STRAP BETWEEN 39E 
AND 488 CONNECTING BLOCK 
2, IF PROVIDED. 

WHEN A 423A KTU IS ADDEO, THE 
RH LEAD SHOULD BE REMOVED 
FROM 398 AND CONNECTED TO 
50 F. A 400J DIODE MUST BE 
INSTALLED BETWEEN 398 AND 50E • 
REFER TO FIG . 26 • 

BINDER 
SHOWN 

BR-W BR FOR 
REFERENCE 

Jl4 Jl4 ONLY 

o-w Bl9 

BK-BL B2 

0-Y B26 

A35 

A39 

BK- G B25 

BK-0 822 TO 
4278 

A37 (SEIIES 
4)0R 

BR-B K B38 C K7U 

BL-BK 821 

Y-G 828 

G-BK 827 

Y-0 824 

A3& 

BL-Y 831 

WHEN ADDING THE 426A AND 
4278 (SERlE~ 4) OR C KTUS TO 
AN EXISTING SYSTEM EQUIPPED 
WITH A 420A KTU, A DIDO£ 
MUST BE INSTALLED IN THE 
TTG LEAD CONNECTING TO 
THE 420A KTU. SEE FIG. 20. 

Fig. 30-Connections for 427B (Series 4) or C KTU 
(Part of TOUCH-TONE Adapter Circuit) 
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'l 
!Q • 
"' lo,) 

ROll AND TER~ I NAL ASS I GN~ENT FOR JACKS 

SHOWN FOR CONNECTING BLOCKS 

~L~ENCE I l I Z I Z 4 

Jl JZ J3 J4 J5 J6 J7 JB Jll Jl2 Jl3 Jl4 J l 5 Jl6 Jl7 JIB Tl TZ 

400 KTU LINE [ IZ >- IA-E 7A-E 13A-E 19A-E 25A-E 31A-E 7A-E IA-E 14-E 7A-( I A-E 19A-EIZSA-(' 314-E 7A-E 4 4-E Rl RZ I 
CKT FOR 1ST 13 >- ZA-E BA-E IU-E ZOA-E Z6A-E 3ZA-E 3BA-E U-E ZA-E BA-E IU-E ZOA-E Z6A-£(3Z4-£(3BA-E 44A- ' z 
OR 2110 LIN£ 16 r 3A-E 37£ 9A-E 37B 15A- E ZIA-E 27A -E 33A-E 39A-E 3A-E 3A-E 9A-E 15A-E 21A-E 27A-£(33A-£l39A-E 45A-E~ J 

ROll AND TERMINAL ASSIGNMENT FOR JACKS 

CONNECTING BLOCKS 

Z I I I 2 I I 

Tl Jl" JZ II J3 II J4 II J5 * J6 * J7 JB Jll JIZ* Jl3 Jl(* Jl5" Jl6* Jl7* JIB* 

I f.- IG 36G 7G 390 13G 19G ZSG 31G 37G IG IG 7G 13G 19G Z5G 31G 37G 43G 

T I TZ ~ ZG 36£ BG 14G ZOO Z6G 32G 38G 2G 2G BG 14G lOG 26G 3ZG 38G 44G 

Rl RZ T 3G 35£ 9G 386 15G ZIG Z7G 3G 39G 3G 3G 9G 15G ZIG Z7G 33G 39G 45G 

AI,4Z I~ 338 43G 7G 

I~ 33D 44G 8G 

frl 34G 45G 9G 

fRj-- 14-£ 7A-E 13A-E 19A-E ZSA-E lA-£ l1A-£ lA-£ 

~ U-£ BA-E 14A-E 20A-E Z6A-E 324-£ 38A-E ZA-E 

-H+- 3A-E 37£ 9A-E 37B 15A-E ZIA-£ 27A-EI33•- 39A-£ 34-£ 

-'5'1- 4G 48£-G lOG 49£-G 16G ZZG ZBG 34G 40G 4G 

' CAl 6G 35G 12G _38£ 18G Z4G 30G 36G 4ZG 6G 

~ 3ZD 46G lOG 

-t¥z- 438-D 43A-E H-E 

"""fA2 46£-G 4U-E BA-E 

I A-E 7A-E 
ZA-E BA-E 

13A-E 19A-E Z5A-E f31A-E 37A-E 43A-£ 

I U-£ 20A-£ 26A-( 2A-E 38A-E 44A-( 

15A-£ ZIA-E Z7A-E 33A-E 39A-E 45A-E 

16G ZZG 28G 34G 40G 46G II 

18G Z4G lOG 36G 4ZG 4BG 

"""'(L- 478-0 45A-E 9A-E 

,-=-- 6A-E 34£ IZA-E 18A-E ZU-E 30A-E 136A- 4ZA-£ 6~-E 6A-r 112A-r I18A-E 12u-r I30A-E I36A-r I4ZA-r I48A-E 

~5A-E AI 

HOLD 

~( 
I AlffA-,-

I ~KEY ,--, 

~· "'·"' 
I' lll§J EJEJ 

PICKUP SWITCH 
KEY HOOK 

EXCLUDED STA NO. I 

I lA-£ 
lOA-£ 

-{13f-J~: 
-{ 12 f- LINE 

400-TYPE KTU 

17A-r IZJA-£ I29A-E I35A-E l4u-r (5A-E I 5A-E l1u-r(I7A-r I ZJA-E l29A-E l35A-r I41A-r I47A-

16A-r 12u-r IZ8A-E l3u-r I4DA-r l u-r I u-r l1DA-El16A-r 12u-c lZ8A-E l3u-r I40A-r I46A·E 

11 
§@ CONTROL 

KEY 
LAMP CL 

PICKU P 
KEY 

0 

PICKUP 
HOLD KEY 
KEY 0 

Tl T2 2ND ~ 13 >-nll§J. i @ w2,,FOR ( 

~ONTROL STATION LI~~-~IZ~ 

~~~· h:")KEY 
_I_ " 

NET. 

L.l 
PICKUP SWITCH 
KEY HOOK 

EXCLUOED STA NO. 2 

Fig. 31-Connections for 428A kTU (Multiline Exclusion Circuit) 

LEAD COLOR 
AND BINDER SHOWN FOil 

BINDER ~~~~RENCE 
8L-W G-W 

J II J 13 
14 
9 
0 

BK-BL BK-BL ZO 
8L-BK BL-8K 21 
BK-0 BK-0 2Z 

IZ 
13,4Z8A 
16 KTU 

19 
I 

0-BK 0-8K 23 
8K-S 8K-S 35 
S-BK S-8K 36 
Y-BL Y-8 37 

*-ONE CIRCUIT ONLY . 
I -CONNECT TO SPARE 

TERMINALS AS 
R£QU IRED. 

t -"s• U:AO CAN ONLY 
lf.ILI TPL£ TO OTHER 
42BA KTUS 
CONTROLLED BY THE 
SAME STATION. 

§-NORMALLY THE LAMP 
ASSOCIATED WITH 
THE CONVERTED 
PICKUP KEY USED 
FOil CONTROL. 

~ 
0 z 
"' 
" lo,) 

"' ~ 
"' 



: 
Cll • 
"' w 

SHO 
REF 
ONL' 

TO 
TYPE 
KTU 
I LIN 
CIRC 
I OR 

\ 
~ 6 

~ ... 
0 

19 

I FOR 

ENCE 

I 

)- Jl J2 J3 J4 JS 

['>- 3A-E 
9A·E I SA-£ 21A·E 27A - E 

r a>- 6A-E 12A·E 18A·E 24A·E 30A-E 

I 

- I A·E 7A·E 13A- E 19A·E 25A-E 

- 3A·E 9A·E ISA-E 21A·E 27A-E 

~ 4A-E lOA·£ 16A·E 22A·E 28A-E 

LG .-- SA-E liA-r 17A - E 23A·E 29A-E 

1-1- 3G 9C ISG 21G 27G 

1-1- 4G tOG 16G 22G 28G 

LAMP 

LG 
LINE CKT I {.g: l 

LINE CKT 2 es==!. 
LAMP 

SWITCH 

AI 
HOOK * PICKlPKEY(II 

HOLD 1 
KEY 

TEL SET t (NOTE 21 
PICKUP KEY (21 

ROW AND TERNINAL ASS IGNNENT FOR JACKS ROW AND 

J6 

33A·E 

36A·E 

3 1A·[ 

33A·E 

34A·E 

3SA·E 

33G 

34G 

L(l) 

L(2) 

SP 

A(l) 

A(2) 

TERM I NAL 
CONNECTING BLOCK ASS IGNNENT WN 

FOR JACKS I 
2 

J7 J8 Jll Jl2 J 13 Jl4 

4 

JIS Jl6 Jl7 

JIB =}- CONNECTING 
FERENCE 

y 

39A·E 3A·E 3A-E 9A·E I SA·£ 21A•E 27A-[ 33A·E 39A·E 4SA·E ~ BLOCK 

42A-E 6A•[ 6A·E 12A·E 18A-E 24A·E 30A·3 36A·E 42A-E 48A-E ~ I 2 

J7 J8 

1...2Q.!_ 37C IG 
LII 

~ 
38G 2G 

37A-[ l A·£ lA-[ 7A·E 13A·E 19A·[ 2SA·E 31A·E 37A-E 43A-E 
FLST 

39A-E 3A-E 3A-[ 9A·E I SA·[ 21A-E 27A·E 33A-E 39A·E 45A·E ~ 39G 3C 

I~ 
40A- E 4A·E 4A-E IOA·E 16A·[ 22A·E 28A·[ 34A-[ 40A-E 46A·E 

400 4G 
H(l OR2 

41A·E SA·[ SA·E II A·£ 17A-[ 23A·E 29A•[ 3SA·E 41A-[ 47A·E 
l____!E_ 

42G 6G 

39G 3G 3G 9G tSG 21C 27G 33G 39G 4SG 

40G 4G 4G lOG 16G 22C 28G 34C 40G 46G 

~p L(l) 

LG 
LINE CKT I~ 

LINE CKT 2 ra::l L(2) 

LAMP 

SWITCH SP 

AI 
HOOK * PICKUP KEY (II A(l) 

I 
HOLD SUPP HOLD A(2) 
KEY KEV 

PICKUP KEY (21 

TEL SET t (NOTE II 

NOTES: 

I. FOR PR I ORITY HOLD, THE A AND L LEADS FRON EACH TEL SET 

CONNECT THROUGH THE 429A (MOl OR 4298 KTU TO THE 400-TYPE KTU. 

2, FOR I HOLD , THE A AND L LEADS FROM THE TEL SE I 

SELECTED FOR I HOLD CONNECT THROUCII THE 429A (MOl OR 4298 

KTU TO THE 400 - TYPE KTU. THE A AND L LEADS FROM THE 

OTHER TEL SETS CONNECT DIRECTLY TO THE 400 - TYPE KTU . 

3 . THE 429A (MD I OR 4298 KTU WILL PROVIDE SUPPLEMENTARY 

HOLD FOR TWO CO OR PBX L INE CIRCUITS . EACH HOLD CIRCUIT 

MAY BE ASSIGNED AS PR IORITY OR I HOLD. 

;!!..!...· 43G 7G 

It~ ~ 44G BC 

*~ 4SG 9C 
Ail 

37A-E lA-[ 

lri 38A·E 2A-[ 

42A-[ 6A-[ 
2 

43A-E 7A·E 

4, LIM ITAT I ONS OF THE 430A KTU ARE AS 

FOLLOWS : 
A. FLI OR FL2 LEAD CAN SERVE A 

MAX 1- OF 50 LAMPS , 

8. SP LEAD CAN CONNECT TO A 
MAX I MUN OF 20 STATIONS. 

M TO MESSAGE REGISTER I F PROVIDED 

t WIRED FOR PRIOR I TY HOLD 

t WI RED FOR I HOLD 

,. 

OJ"' 
19 ~ ., 

::: .. 
20 ~ 

21 0 
"' 

22 ~ 
12 .. 

g 
13 

35 

Fig. 32 - Connections for 429A (MD) or 4298 KTU and 430A KTU (Supplementary Hold Detector and Flutter 

Generator Circuit) 

v; 
"' _..., 

~ 
~ 
"' GO 
~ 

"' 
~ 



SECTION 518-215-405 

SELECT JACK ASSOCIAT[O VITH 400• TYI't: KTU AlOO C~CT AS S,_ 

Tl 
,.,IIC.,AL 
TIL KTS 

TO 
ATTEIIIIUT 
IUTIOII 

T(" 011 ,2) 

II" 01 ,2) 

AI" 011 P2l 

AI(" 011 ,2) 

''" 011 ,., 
L(,. 01 ,;) 

IIC(PI) 

IIC(PZ) 

llllPI 011 PZ) 

Ill 

T 

• 
A 

AI 

• 
LfATII 

oc 

LIATZ I 

COIIII(CT III$ III.OC« 

I 2 

Jl J2 JS J4 JS Jl J7 Jl Jll 

IB 78 ISB ltB 258 31~ S78 IB IB 

28 IB 148 2011 21B S28 SIB 28 28 

IB 128 188 248 SOB SIB 428 IB IB ... 128• IM• 241* SOG* "'* 428* IG* IG* 

IC 7C ISC ftC 23C SIC S7C IC IC 

zc sc 14C zoe 2SC 3ZC SIC zc 2C 

3C IIC ISC 21C 27C sse 311C 3C sc 
4C IOC IIC 2ZC ZIC 34C 40C 4C 4C 

5C II C 17C nc ZIC sse 4 1C 5C 5C 

'ac l 1zc lise l24c I soc 13ac 14zc lac lac 

" SG• Ill* 17G* ZSG• ZIG* SSG* 41G* 5G* SG* 

10 70 ISO 110 250 3 10 370 10 10 

20 10 140 200 210 320 SIO 20 20 

IB tO 150 210 270 sso stO so 30 

40 100 110 220 210 S40 400 40 40 

50 liD 170 230 ZID S50 410 50 50 

OPTI ON STRAPP ING ON 448A KTU OPT ION BLOCK 

STMP TERMINALS 
OPTION FEATURE 

AUOIBLE 
SIGNALS 

w INTERRUPTED RING 

T STEADY RING 

X STEADY BUZZER 

§ FACTORY PROVIDED 

IIOTU1 
I. 441A lTU COIITAIIIS TVO CIRCUITS. 

1ST CKT 

I TO 7§ 

8 TO 6 

II TO 10 

2. PLACE STRAP 011 400·TYPE KTUS AS FOLLDWS ' 
• 4008 AID C • STRA, TEOMIMAL 3 TO 0 
• 4000 • STU, TE .. IMAL 4 TO I 
• 400G • CONNECT TERMINAL Cl TO CS 

2ND CKT 

3 TO 5§ 

3 TO 4 

3 TO I 

Jl2 

78 

IB 

128 

128* 

7C 

IC 

IIC 

IOC 

II C 

l l zc 

IIG* 

70 

10 

to 
100 

liD 

JIS 

138 

148 

188 

IIG* 

13C 

14C 

15C 

I IC 

17C 

I l ac 

17G* 

ISO 

140 

150 

110 

170 

3. TO 400-TYPE KTU ASSOCIATED WITH FIRST CIRCU IT OF 441A KTU. 
4 . TO 400·TYPE KTU ASSOC IATED WITH SECOND CI RCU IT OF 44BA KTU . 

* USE IISAZ AOA,T[O TO NUL Tl Pl[ L[AD5 

TO 44U KTU 011 TV1IIf KlY IF 1-DIATE I I*CEO TUMSr£1 I[Qifll£0 

TO rtOST "*0 S[COIIO PI IMC.,AL TEL SETS IF C-· Allllllll.[ IS 
TO II[ USED AID RI*CI£1 IS IIOT TO II[ CUT OfF. 

4 

Jl4 JIS Jll 

IM 2511 SIB 

2011 21B S28 

248 SOB liB 
24G* sot• SM* 

ltC Z3C SIC 

zoe 2K 3ZC 

21C Z7C sse 
2ZC zsc 34C 

Z3C ZIC sse 
lm I soc 13ac 

2SG * Z!IG* SSG* 

190 250 SIO 

200 210 320 

210 270 S3D 

220 210 S4D 

230 ZID S50 

Jl7 

378 

see 
428 

428* 

S7C 

31C 

stC 

40C 

41 C 

14zc 

41G * 

370 

310 

Sto 

400 

410 

Fig. 33-Connedions for 448A KTU (Variable Delay Timer Circuit) (Sheet 1 of 2) 

Page 54 

Jll 

438 

448 

41B 

4141* 

4SC 

44C 

45C 

4SC 

47C 

14ac I I 

47G * r---
4SO ..----

-440 

450 

410 

470 



ISS 7, SECTION 518-215-405 

.. OW AND T!RNI NAL ASSIGNMENTS FO .. JACI<S 

J7 J8 Jll 
s 

Jl3 r011 
CONN CONN ~ErE 

Ilk I BLk 2 
BINDER LEAD IINOCR LEAD ONLY 

llll 
" ["'"'' u; e; BL-W Bl-!!1( Q-W IL-IK --< 
LINE B(ATI) 

43; 7G BL-W Bk-81. G-W 1!1<-111. --< 
~~N:~~ R(PI) 47; '" 1!1.-W BK-; G-W Ill<-; 

~ (1ST CKT) B(PI) 47A-E IIA-E BL-W Y-0 ;-w Y-O 
T(l) 

3v; 3G BL w-o ; w- o --< r R(l) 

' 
40G ~ Ill o-w ; o-w r< L(l) 

' 
42G IIG Ill ;-w G G-W r--< RC(I) (NOTE 2) 

(No/r 3 l 
49; 13G BL-W I!K-BR G-W I!K-!11 )---< 

' 
C{l) 

46A-E IOA-E BL-W BL-Y G-W BL-Y 

~ RC(") 
49A 138 BL- W y-; G-w Y-G 

RC(ATI) ,_ 48A- E 12A-E BL-W Q-Y ; -w 0-Y r--< 
RC(PAI) 

- Blk 3 • 49C I 3D BL-W Y-BR G- W Y-!11 

~ C!Q 8L 1111-R ; lilt-~ 

L(ATI) 

RC(AT2) 
39A-E 3A-E BL 11-S ; w-s 

~ 45G 9G 1!1.-W 1!1<-0 G-W Bk- 0 
L(AT2) 

48G 12G BL-W G-Ill< G-W ;-1111 r--< 
" [~ )7A-E IA-E BL W-Ilt G W-Ilt r--< 
LINE ~ 3SA-E 2A-E 8L !11-W G 1111-W 

~ RIN;ERS 8 (AT2 ) 
lr REQO ....::.=.::..:. 50 A 148 BL- W G-Y G- W G-Y 
(i!IOD CKT) ~ 411G l OG 1!1. - W 0-1111 G-W 0-1111 )---< 

' C(2) 37G IG BL W-Ill G W-Ill --< 

RENeE 

21 

20 

25 

24 

0 

19 

31 

39 

28 

26 

H 

II TO 

16 446A 
kTU 

22 (NOTE I) 

27 

12 

13 

32 

23 

14 

(NOY 4) • RC(PA2) 44A-E 8A-E 8L-W 5-1111 G-W S-1111 --< 
~C(2) (NOTE 2) 

1 LjP2_l_ 
50C 14C 8L-W 8~-Y G- W !11-Y --< 

I 
45A-E 9A-E BL-W Y-111. G-W Y-111. --< 

RC(P2) 
43A- E 7A-E 8L-W 8k-S G-W 81( - S 

~ ~ Tl2l 

~ 
50G 14; 8L-W M-!!1( G-W BR-Ill< 

R(2) 
50E 14E BL- W 5-Y G-W 5-Y )---< 

36 

33 

37 

35 

31 

34 

Fig. 33-Connedions for 448A KTU (Variable Delay Timer Circuit) (Sheet 2 of 2) 
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SECTION 518-215-405 

SELECT JACK ASSOCIATED WITH 400-TYPE KTU ANO COIOIII:CT AS SHOWN 

Tt 
.. I.CI ,.L 
TEL SETS 

TO 
ATT[MD.\IIT 
STATION 

JIOTUt 

"* 01 IICI (") 

II* 01 ~GI (" ) 

T 

• 
A 

AI 

Ll 

L(l) 

51(" AIID ,2) 

S(") 

Ll(" UD '2) 

L(") 

111101 nt(,2) 

... 01 IICI(,2) 

L(l'2) 

5(1'2) 

>- T 

• 
A 

AI 

LG 

Rtt 01 RCI 

Rlt 01 RGI 

L(ATI) 

L(AT2) 

Jl 

18 

28 

SGI 

68 

"' 

IC 

zc 
3C 

4C 

5C 

6C 

40 

I 511 

ID 

2D 

SD 

40 

5E 

I. 449A lTV COMTAIMS TWO CIRQIITS. 

J2 J3 J4 J S 

78 138 199 2SB 

88 148 2011 268 

IIGI 17GI 23GI 29'* 

128 188 248 308 

12GI I SCI 24GI 30GI 

7C 13C ltc 25C 

8C 14C 20C 26C 

9C ISC 21C 27C 

IOC IIC 2ZC 28C 

IIC 17C 23C 29C 

IZC IIC 24C 30C 

IOD 160 22D 2BD 

I liD 1170 !230 1290 

70 I 3D 190 250 

80 140 200 260 

9D lSD 210 270 

100 160 22D 28D 

II[ 17E 23[ 29E 

z. CDIIIIECT B ao ONLY IF 44IA HU 15 I'IIOVIDED. IF 44IA HU 

J6 

318 

329 

3SGI 

368 

36GI 

31C 

3ZC 

33C 

HC 

35C 

36C 

340 

13511 

310 

320 

33D 

340 

3SE 

15 I'IIOYIDED, MOIO[ fW Tilt: IIMG(R C-ECTIOIIS ARE REtuiRED . 
J. TO 400-TY,[ ITU ASSOCIAHD WITH FIRST CIRCUIT fW 449A HU. 
4. TO 4GO-Tm ITU ASSOCIATED WITH SECOIIO C IRCUIT fW 449A KTU. 
5. 'LAC[ STR., ON 400-TYn KTU AS FOLLOWS : 

• 4009 AIID C - STU, TERMIMAL 4 TO 8 
o 4000 - STI., TEIIMIMAL 6 TD I 

o 4000 • CONNECT TERMINALS C3 TO C4 

F'ott u•E AI.CIMG 
FOI C- AUDIBlE RIMGIItG 
USE IIJA2 AD.,TER TO NUL T I ~[ LEADS 

COIIHECT I IIG BLOCK 

J7 J 8 Jll Jl2 Jl3 Jl4 JIS 

378 18 18 78 138 198 258 

388 2B 28 88 148 208 268 

41GI SGI SGI "'' 17GI 23QI 29GI 

428 68 68 128 168 248 308 

42GI "' 6GI 12GI 18GI 24GI 30GI 

37C IC IC 7C 13C 19C 25C 

38C 2C 2C 8C 14C 20C 26C 

39C 3C 3C 9C ISC 21C 27C 

40C 4C 4C IOC 16C 22C 28C 

41 C 5C sc IIC 17C 23C 29C 

4ZC 6C 6C 12C 18C 24C 30C 

400 40 40 100 160 22D 2BD 

1410 !so I so I liD 117D 1 230 1290 

370 ID ID 70 130 190 250 

380 20 2D 8D 140 2DD 260 

390 3D 3D 90 lSD 21 0 27D 

400 40 40 IOD 160 22D 280 

41E SE SE II[ 17[ 23£ 29E 

Jl6 Jl7 

318 378 

328 388 

35GI 41GI 

368 428 

36GI 42GI 

31 C 37C 

32C 38C 

33C 39C 

34C 40C 

3SC 41C 

36C 42C 

340 400 

13SD I· ID 

310 370 

32D 380 

330 390 

340 400 

35£ 41E 

Fig. 34-Connections for 449A KTU (Immediate Transfer Control Circuit) (Sheet 1 of 2) 
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Jl8 

438 

448 

47GI 

468 

48GI 
(NOT[ S) 

43C 

44C 

4SC 

46C 

47C 

48C 

460 

lm I 

430 

440 

4SD 

460 

47E 



(NOT£ 3) 

T 011 R~ -
~t11 

• 011 we 

I*OIIRCI(PI) 

811011 IGI(PI) 

l(l) 

_L ~ - LP(PI) 

__j All 011 RCI(ATI) 

811 011 RGI(ATI) 

(NOTE 4)- f--' L(ATI) 

S(PI) 

~I)(NOT)[~ 
C(l) 

TOR K 

R 011 RC 

L(Z) 

811 011 I~I(PZ) -
II* 01 RCI(PZ) 

L(P2) 

- S(P2) 

- Rll OR RCI(U2) 

- 8* 011 RGI (AT2) 

8 , (NOTE 2) 

•I~ >:::::" 
C(2) 

~ 
L(AT2) 

TO 448A KTU 
(lr PROVIDED) 

ISS 7, SECTION S18-215-405 

ROW AN> TE~ ASSIGfriiENTS rnA JACKS s HOioll 
J7 J8 Jll 

c- c- IIMD(ll LUI ILK I ILK Z 

3tc ~ Ill w-o 
4~ 4& IL o-w 
478 Ill IL·W IIK·I 

47A• [ II A•[ IL-W Y-O 

4K 131 IL·W IK-11 
49[ 13[ lll·W Y-S 

44Q 81 IL-W Ill-• 

430 7G IL·W IK-IL 
48A•E IZA·E IL•\1 G-Y 

4SA• t lOA•[ IL-W IL·Y 

4ZQ 6G Ill a-w 
39A-[ 3A-E Ill It-S 

5~ 141 lll-W BR·BK 

50[ 14[ IL•\1 S•Y 

50C 14C lll·W BR·Y 

37A•E lA•[ Ill 11-BR 

3U·E ZA·t Ill BR·\1 

381 aG BL IL•W 

37G IG Ill II-Ill 

4611 I~ IL·W o-• 
50 A 1411 IL·W el-Y 

45A•[ ... [ IL·W Y•IL 

481 IZQ IL-W Q•ll 

43A•[ 7A·E Bl-W BK·S 

JIS 

IIIID[R LtAO 

0 It-O 

Q o-w 
o-w IK·G 
o-w Y•O 

G-W ·-· o-w Y-S 

G·W lll-BK 

o-w .... 
G-W G-Y 

o-w IL-Y 

8 Q-W 

8 W-5 

8-W BR-BK 

o-w S•Y 

1-W IR•Y 

G lt-BR 

Q BR·W 

8 IL-'tl 

8 II-Ill 

Q-W G-BK 

8-W ;-y 

o-w Y•lll 

G-W rll 

G- W 81-5 

, OR 
rUEIICE 
LY 

u 
011 

--< 0 

--< 19 

~ 
25 

Z4 

~ 
31 

30 

--< 21 

~ 
z; 

ze 
--< 39 

--< 

~ 
II 

TO 44tA 
KTU 

31 (NOTE I) 

--< 34 

--< 33 

--< IZ 

--< 13 

--< 

~ 
14 

Z3 

--< 32 

--< 37 

--< 27 

--< 35 

Fig. 34-Connections for 449A KTU (Immediate Transfer Control Circuit) (Sheet 2 of 2) 
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34A VOICE 
COUPLER 

TO CUST!J1ER- ('~---3 I 

:::~~ ----F---~ 

~~ JJ 

r--J:71---r-;J;;-7-r-J8;;;-"T""-J':':1':'1---r--;J:-;13;---, Sl«lWN FOR 
t--.:ico.o'="c""T~Uili'-;8;;L-I;;OCK;;ii"-f--""-"-'0'8I;ot«lE!;,;R,.::.:::...--i REFERENCE 
1--;1__;;;:::::;;:2 :.:.r=-:, ,"":;2-f-;;8,.-L -,r;8;;L::;-W;T.G~-r;;-G-""W,...., ONLy 

~t-_,~.~~~.~3~A-~E~7A~-~E~~-r.~~-S~~-f~~f-~s-i~~ 
4SG 44A-E 8A-E S-~ S-~ ~ 36 

TO TO 
CO/PSX STA 

NOTE 1 FOR THE 7TH LINE, 
CONNECT T(STA) TO THE 
SAllE TERI'II NAL AS T I CO I 
USING 183A2 ADAPTER . 

R co 4BG 400 4G o-w o-w r--( 19 
~ ~A 3~ 43G 7G ~-8 BK-8L f---< 20 

3SE 39G 3G 11-0 W-0 f---< 
T STA 35G 420 6G G- W G-W f---< 1 

(~t--~4~3G~~~~E~10~A~-E~--+8~l~-~y+--~8~L-~Y-i~39 
~~~ : :: : ~~~81 ~~~H~~ 
l~ 34G 45G 9G ~-0 ~-0 ~22 
~~ ~8 47A-E 11A·E Y-0 Y-D ~24 

JRO I~ 32E 47G 11G ~-G ~ G ____., 25 
LINE[~ 1A-E 37A- E 1A·E W·BI! W- BR - __( 12 
l~ 2A-E 3BA-E 2A-E BR- W BI!·W ~ 13 !~ 18 ~~ 36G 37G 1G W·8L W-8L 14 KTU 

4TH I~ 36E 3BG 2G 8l-W 8L -W --<9 
LINE ~~ 34E 42A- E 6A- E S·W S- W --< 

.---J~ 320 4SG 100 0-~ 0-~ --< 23 
-~l.!:gl. 360 49G 13G ~-8 8K-BR --< 31 

5TH ~~ 37E 39A- E 3A-E W·S W-S --< 16 
LINE ___Jl.!:gl 32G 48A-E 12A-E 0-Y 0-Y --( 26 

~~~ ~~ : :~ ~:~ ~:~K r----< ~: 
6TH ~ 33E 50A 148 G·Y G- Y l--..( 32 
LINE ~ 478 45A-E 9A-E Y-8L Y-8l l--..( 37 
~ 37G 500 14G 8R-"' BR-~ ________; ~ 
r~ 328 49A 138 Y-~- Y-G q 28 

7TH I~ 348 49C 130 Y-BR -BR ~29 
LINE~~ """ ouo.; 140 81!-Y BR-Y f----< 33 
l~t-~~~~;m>tt~~ni,E~--~~~--~~-{ 

Fig. 35- .Connections for 4518 KTU (Music-On-Hold)t 



-: ca • 
"' -o 

KEY TEL SET 

SWITCH 
HOOK 

PU 
KE Y 

__r:;t B=H LJ 
SIG KEY II 

~ l 
LAMP (§;: 

AUO SIG 

SIMILAR TYP£' ROW AH0 TERMINAL ASSIGNMENT FOR JACKS SHOWN 

PRI VATE LINE CONNECTING BLOCKS FOR 

CKT AT lh REFERENCE 

DISTANT END I 2 4 ONLY 

T Jl J2 J3 J4 J5 J6 J7 J8 Jl l J IZ Jl3 Jl4 J l5 Jl6 Jl7 Jl8 

R I G 7G 13G 19G 25G 31 G 37G IG IG 7G 13G 19G 25G 31G 37G 43G ~14 

~ 
2G 8G 146 20 G 26G 32G 38G 2G 2G 8G 14G 20G 26G 32G 38G 44G r----'9 

5 G IIG 17G 23G 2 9 G 3 5G 4 1G 5G 5G I IG 17G 23G 29G 35G 41G 47G 

6G 12G 18G 24G 30 G 36G 42G 6G 6G 12G 18G 24G 30G 36G 42G 48G ~I :giA 

IA-E 7A-E 13A- E 19A- E 25A- E 31A- E 37A- E I A- E IA-E 7A-E 13A-E 19 A-E 25A-E 31A- E 37A- E 43A- E ~121 KTU 

I s 2 A-E BA- E 14A-E 20A-E 26A-E 32 A-E 38A-E 2A - E 2 A- E BA- E 14A-E 20A-E 26A-E 32A-E 38A- E 4 4A- E ~13 

t-'- 3A- E 9A-E 15A- E 21A - E 27A- E 33A E 39A- E 3A- E 3A - E 9 A- E 15A-E 21A-E 27A-E 33A- E 39A- E 45A- E ---(16 

~ 4A- E IOA- E 16A- E 22A-E 28A-E 34A-E 40A-E 4A-E 4A- E IOA- E 16A- E 22A - E 28A-£ 34A-E 40A- E 46A-E 

L :~~~ 8 

CO NN BLOCK I 

A 8 c 0 E FIG H 
0 0 0 0 0 OIO 0 

T r O T I J DISTANT 

--<> 0 0 0 0 0 0 R PRIVATE 

TO I R 2 b 
LINE 

TE L ~ 0 0 0 0 0 0 

SET 5 3 
---oooo o o 0 0 

~0 0 0 0 0 0 0 

RG J LG 5 J AUO 
--<> 0 0 0 0 0 0 RC SIG 

~0 J 0 0 0 0 0 

TYPIC AL EXAM PLE : INSTA LL ER WIRING 

NOTE : 
DIODE MATRIX MUST BE FURNISHED LOC ALlY . 

* SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR 

ANY EXTERNAL NONLOCKING KEY. 

OPT I ON STRAPPING ON 461A KTU OPT I ON BLOCK 

r EATURES OPT ION 
STRA P 
TERH I 'IALS 

UNDER I NT ERRUPTED RING \J 7 TO 8 

CONTROL or 
T / M( ·OUT 

STEADY RING T 6 TO 7 

CIRCU IT CONHON WI TH Dl DOE 
AUD I BLE 

(B RE LAY) HATR I X CON TR OL 
s 7 TO 8 

SI GNALS 
UNDER STEADY RI NG R 
CONTROL or 

R RELAY CONHON \J ITH DIODE 

HATR I X CONTROL 
N 

-, 4 TO 6 

10 SECONDS X 1 r.; 2 

16 SECONO~ l 2 TO 3 

T I HE-OUT 
WITHOUT 

Q(MQV( 

23 SECONDS X OR X X OR l 
STR APS 

AUDIBLE RI NGBACK TONE " • Tv tV 

Fig. 36- Connections for 461 A KTU (Manual Signaling, Ringdown Private Line Circuit) 

~ 
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"' 01 
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CONNECTING BLOCK 3 
J 1- J4 JS-JB J11 - J14 J15-J1 8 

12B 13A 12C 13C 
12H 13H 12F 13H 

f«JTE , 467A KTU CAN BE INSTALL EO I N ANY 
COIN'CTIII . KTU NJNITORS B BATTERY 
WI< I CH IS FACTIIIY WIRED TO AL L 
CONNECTORS . NO EXTERNAL CONNECTIONS 
ARE REQUI RED. 

467A 1~ TO 
17 KTU 

Fig. 37-Connections for 467A KTU (Low-Voltage 
Monitor Circuit) 



: 
ca • 
0. 

LAMP 

~ 

20 .... 
LAMPS 

~ 

l Jl 

~ 
6A-[ 

SA-E 

RC Jl 

~ 6C 

6A-[ 
LG 

~A-E 

I J2 J3 I 
IZA-E 18A .. [ 

I I A-[ 17A-E 

J2 JJ 

12G IBC 
12.4-E IBA-E 

IIA-E 17A -£ 

RW AND TERMINAL ASSI GNMENT FOR JACKS 

CONNECTING BLOCK 

I 2 

J4 I J5 Js I J7 JB J II I J l 2 J l 3 j 
z<A-r I 30.\-r 36A-[ 42A-E 6A- [ 6A-[ I IZA- E I BA-E 

23A-E I 29A-E 35A-E 41A-E SA-E SA-E I I lA-[ 17A-[ 

I 

J4 

24G 

24A-E 

23A- E 

RW AND TERMINAL ASSIGNMENT FOR JACKS 

COHNECTI NC BLOCK 

2 

J5 J6 J7 JB Jl l J l2 JIJ 

JOG 36C 42G 6C 6C 12C IBG 

JOA-[ 36A-[ 42.4-E 6A 6A-[ IZA-E IBA-E 

29A-E 3~A-E 4/A-E 5A- E ~A-E 1\A-E 17A-E 

r-

"., [t=; 
. 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

TEL SET ---<> 0 0 0 0 0 0 0 
AI 
---<> 0 0 0 0 0 0 0 
LC 
---<> 0 0 0 0 0 0 0 
L 
---<> 0 0 0 

0 0 0 0 
2 

0 0 0 0 0 0 l:--2---STRAP 
A00[0 

0 0 0 0 0 

0 0 0 

[LG 2~ TO ZO '--Q 0 0 0 

ADDITIONAL ~ 
lAMPS 

0 0 

TYPICAL EXAHPL[ , INSTALLER WIRING 
SHWING 400-TYPE KTU I N J3 AND 469A 
KTU IN J4 

J 14 

24A- [ 

23A-E 

Jl4 

24C 

24A - E 

23A-E 

Fig. 38-Connedions for 469A KTU (lamp Exte nder Circuit) 

4 

I Jl 5 Jl6 

JOA-E J6A- [ 

29A-E JSA-E 

4 

J 15 J 16 

JOG J6C 

JOA-E 36A-E 

29A-E 3~-E 

CONN BlOCK I 

Jl7 I JIB 

42A-[ I 4BA-E 

41 A- [ I 47A-[ 

Jl7 JIB 

42G 4BC 

42.4-E 4BA-E 

41A-E 47A-E 

MOWN fOR 
ERENCE 

TO 
400-
TYPE 
KTU 

HOWN FOR 
ERENCE 

IJ TO 469A 
8 KTU 

Cii 
Ill 

_'I 

~ 
i5 z 
Ul 

~ -Ul 

~ 
Ul 



SECTION 518-215-405 

ROW AICl TERIUNAL ASSJGiftNT Fill JACKS 

CONI£CTJNG BLOCK 

I 2 4 

Jl J2 J3 J4 J5 JS J7 JB Jll 12 13 14 15 IS 17 IB 

TO CO LINE ( 

T(C!l) 
10 7G 130 19G 25G 31G 37G IG IG 7G 130 19G 25G 31G 7G 30 

R(C!l) 
2G BG 14G 20G 2SG 320 I38G 20 20 BG 14G 20G 2SG 320 3BG 440 

~ SG 120 I BG 240 30G 3SG 420 SG SG 120 I BG 240 300 3SG 420 BG 

- IA-E 7A-E 13A-E 19A-E 25A-E IA-E 7A- E IA-E IA-E 7A-E 13A-E 19A-E 25A-E IA-E 7A-E 3A-E 

AiUi'" 2A-E BA- E 14A- E 20A-E 2SA-E 132A-E P8A-E i2A-E 2A-E A-E 4A-E A-E A-E 12-\-E A-E A-E 

3A-E 9A- E ISA- E 21A-E 7A-E 3A-E P&A-E A-E JA-E A-E 5A-E IA- E 7A-E IJA- E A-E A-E 

UNlESTRICTEO 
TELEPHONE :--
SET 

~ 

:- ROll Alll TERIIINAL ASS!GiftNT Fill JACKS 

f- CONI£CTJNG BLOCK 

~ I 2 4 

Jl J2 J3 J4 JS JS J7 J8 J11 12 13 14 15 16 17 18 

~~o 7G 130 19G 25G JIG 37G 10 I G 7G 13G 19G 250 31G 37G 30 

RESTRICTED R(CO) 20 8G 140 20G 2SG 320 3BG 120_ 20 BG 140 200 2SG 320 ~ 4G 

TELEPHONE ~ 50 11G 17G 23G 29G 350 41G 5G 5G IIG 170 23G ~ 5G IG 7G 
SET RC SG 120 IBG 240 JOG 3SG 420 ll(l_ SG 120 IBG 240 30G 36G 420 ~SG 

T 1A-E 7A E 13A-E 19A-E j25A-E IA-E 7A-E A-E IA-E 7A-E 13A-E 19A-E 25A-E ~lA E ~7A-E 3A-E 
R 2A-E SA-E 14A-E 20A-E 2SA-E 32A- E 39A-E A-E 2A-E j.I-E 4A-E toA-E ISA-E IU- E [SA-E ~A-E 

3A-E 9A-E ISA- E 21A-E 27A-E 3A-E 39A-E A-E 3A-E A-E SA-E IA-E 7A- E IJA-E tsA-E ~A-E 
AI 4A- E IOA-E 16A-E 22A-E 29A-E 4A-E OA- E A-E 4A E 10A·E 16A-E 22A- E 29A-E ~4A-E i40A-E iiSA-E 
LG SA-E IIA-E 17A-E 23A-E 29A-E 35A-E IA- E A- E SA- E 11A-E 17A- E 23A-E 29A-E ~A-E IA-E 7A-E 
L 6A-E 12A-E 18A-E 2U-E JOA-E 36A-E 2A-E A-E SA-E 12A-E IBA-E 24A-E 30A-E ~A-E 2A-E 8A-E 

Fig. 39- Connections for 471-Type KTU (Battery Reversal Toll Restriction Circuit) 
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s f«lWN FDA 
ERENC£ 
y 

REF 
ONL 

~ 
~ 
~ 

14] 
9 

1 TO 
471A 

12 KTU 
13 

IS 

RE 
ON 

Sl«lWN FDA 
FERENCE 
LY 

~ 
14 

9 

~ TO 
12 400-

~ 
13 TYPE 

16 
KTU 

f--< 



TiCO) 

TO CO ( RICO ) liNE 

A 

T 

R 

A l UI 

I 
-

UNRESTRICTED -
TELEPHONE -
SET -

-} 1G 
~ "" RG 

"" "" 
R 

1A-E 
RESTRICTED 
TELEPHJNE A 
SET A1 -

LG 

L . ··-

(NOTE 1) 

ROW ANO TERtiiNAL 
ASSIGN. FilA JACKS 

CONNECTING BLIJCI( 

1 4 

J1 J11 J13 

1G 1G 13G 

2G 2G 14G 

6G 6G 18G 

1A- E 1A- E 13A-E 

2A- E 2A-E 14A-E 

3A- E 3A-E 15A- E 

SI«JWN FilA 
REFERENCE 
ONL Y 

14 

9 

1 TO 4796 
KTU 

12 !NOTE 2) 

13 

16 

ISS 7, SECTION 518-215-405 

NOTES ' 
1. THE 4798 KTU IS AN 8- INCI< BOARD ANO 

P'OUNTS IN J1 AMJ J2 , J1 1 AMl Jt2 
OR J13 AND J14 . 

2. REFER TO SECTION 518-215- 401 FilA 
INFIJAI1AT!ON ON PLACE"ENT OF OPTIO 
PLUGS ON 4798 KTU ANO 107A AND 
1078 CIRCUIT rmtJLES . 

ROW AND TERtiiNAL ASSIGiftNT FilA JACKS s HlWN FilA 
FERENCE 
LY """'""'"' "'""" RE 

1 2 4 ON 

lG_ -""'-
""- '"" -< 
"" 1/U "JU """ """ ••• "" "" "" "" L"' L""" 1 '" 1"" '"" "'" 31)1; """ """ "" '"' '"" '"" "' JIJij "'"' .... -< 
-E 13A- 19A- 20A- - ~7A- )1A- 1A- )7A- PJA- t I SA• !>A- 11A- - JA- -< - 14A- - - 32A- ~·A- 2A- E 2A- )BA- E P<A- E !\JA- ,.;A- 12A-E ISA-t 4A- t -< - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - - - - - - - - -

l<A- l OA- )«A- 1""·-· )JbA-
~··- ~·-· I bA- t )l<A-t p••-t " A-t NA- t ..... , ... , )HA-t k 

Fig. 40-tconnections for 4798 KTU (Rotary Dial Toll Restriction Circuit)4 
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TO ( 
TELSETS 

TO 
STATION 
AUDIBLE 
SIGNALS 

OR 
444A 
KTU 

TELSET-< 
BSY LP 

TO [ 4448 
454A 

OR 
460A 
KTU 

T 

R 

RX 1 

R2 

RX2 

R3 

RX3 

R4 

RX4 

R5 

RX5 

R6 

RX6 

R7 

RX7 

RB 

RX8 

R9 

RX9 

RO 

RXO 

L 

TO 

LK 

BR 

TC 

BY1 

01 

FC 1 

ss 

J1 
CONNECTING 

BLOCK 
1 2 

A~E _/ 812 

A~E _/ 813 

A~E AS 
32 
c ' 

A23 
34 / 

G A22 
32 
F ' 

A25 
35 
A ' 

A24 
32 
G A26 

35 
c A27 
33 
A A20 
35 
F AD 

33 
c A2 1 
35 
G A1 

33 
F A32 
36 _/ 

A 
33 
G 

A33 TO 
494A 

A30 KTU 
36 _/ c A31 
34 _/ 

A A29 
36 / 
F A9 

34 / c ' 
A34 

36 
G A14 

3GB 
' 

831 
37 
F ' 

A16 
50 
E-H 830 

A~9o 835 
37 
c 837 

10 
G 819 
9 

A-E 816 
38 
A BO 
39 _/ 

c 814 

Fig. 41 -tconnections for 494A KTU (TOUCH-TONE 

Selection Circuit)t 



ISS 7, SECTION 518-215-405 

J1 J7 JB J11 J13 

1ST 13A 

[

14A 

LINE 
(NOTE 1) 15A 

18A 

2NO 
LINE 

3RD 
LINE 

4TH 
LINE 

-E 

-E 

-E 

-E 

[ 
[ 
[ 

TO 34A 
VOICE COUPLER ( 

NOTES : 

R(STA) 

T(STA) 

A 

L 

R(STA) 

T(STAI 

A 

L 

R(STA) 

T(STA) 

A 

L 

R(STA) 

T(STA) 

A 

L 

M1 

M2 

CONNECTING BLOCK BINDER 

1 2 1 2 BL BL-W G 

47B 45A SA Y-BL 

340 50E 14E S-Y 

330 44G BG BL-BK 

35E 39G 3G W-OR 

48G 40G 4G 0-W 

46G 44A BA SL-BK 

32E 47G 11G BK-G 

35B 47A 11A Y-0 

43G 46A 10A BL-Y 

43B 43A 7A BK-S 

34G 45G 9G BK-0 

320 46G 10G 0-BK 

37E 39A 3A W-S W-SL 

36G 37G 1G W-BL W-BL 

35G 42G 6G G-W G-W 

33B 43G 7G BK-BL BK- BL 

1A-E 37A 1A WBR W-BR 

37G 50G 14G BR-BK 

1. TERMINATIONS SHOWN ARE FOR 400H IN JK3 , SHOWN AS EXAMPLE ONLY 
2. THIS KTU SHOULD BE USED FOR 4 CIRCUITS ONLY . THE 11 6A1 

CIRCUIT MODULE MUST NOT BE ADDEO BECAUSE OF WIRING 
INCOMPATIBILITY . 

Fig. 42-Connections for 498A KTU (Music-On-Hold) 

G-W 

Y-BL 

S-Y 

BL- BK 

o-w 
SL-BK 

BK-G 

Y-0 

BL-Y 

BK-S 

BK-0 

0-BK 

BR-BK 

SHOWN 
REF ERE 

FOR 
NCE 

ONLY 
/ 37 

34 

21 

0 
19 

36 

25 
24 

39 
/ 35 
/ 22 

23 

16 

14 

20 

12 

38 

TO 
498A 
KTU 
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6684·25 CONII BLK A 

~ 
,-. 

I 
f---

2 
1---
___:___ 

4 -
~ 
__!__ 

7 -
8 -
9 -
~ 

II -
~ 
~ 

14 ------~ 
~ 

17 
f---
~ 
r-!!..... 
~ 

21 
f---
~ 
~ 

24 
t-
~ 

26 

---;;-
-
~ 
_1!..._ 

~ 
_!!.__ 
....E._ 

~ 
34 r-;s-

1---
36 

1---
37 

f---
38 

1---

~ 
40 

~ === 

CONDUCTOR BINDER 
(SEE NOTE) 

(II·Bl) Bl 

(Bl·ll) Bl 

(11-0) Bl 

(O-Il) BL 

(G-Il) BL 

(11-BR) Bl 

(BR·II) BL 

(11·5) BL 

(S·\1) BL 

(R·BL) 0 

(BL·R) 0 

(R·O) 0 

(O-R) 0 

(R·G) 0 

(G·R) 0 

(R·BR) 0 

(BR·R) 0 

(R•S) 0 

(S·R) 0 

(W•G) 0 

(BK·BL) BL·\1 

(lll·BK) BL·\1 

(BK-0) Bl-11 

(0-BK) BL-11 

(BK·G) BL-11 

(G-BK) Bl•\1 

(BK·BR) BL-11 

(BR-BK) BL-11 

(BK-S) BL-11 

(S ·BK) BL•\1 

(Y·BL) BL-11 

(BL·Y) BL•\1 

(Y-O) BL•\1 

(O·Y) BL-11 

(Y-G) Bl·\1 

(G·Y) BL-11 

(Y•BR) Bl·ll 

(BR-Y) BL·\1 

(Y·S) BL-11 

(S-Y) BL-11 

69E OR F APP MTG 

UPPER PIN LOWER 
CONN NO . CONN 
(A) (8) 

14 

9 

0 

19 

I 

12 

13 

16 

8 

3 >-----, 
18 .>:=::::J 
IS >-----, 
17 >-----, 
s >-----, 
6 >-----, 
10 >-----, 
II >-----, 
2 >-----, 
7 r---, 
4 >-----, 
20 

21 

22 

23 

25 

27 

31 

38 

35 

36 

37 

39 

24 

26 

28 

32 

29 

33 

30 

34 

CONOUCTOR BINDER 
(SEE NOTE) 

(11-Bl) G 

(BL·II) G 

(11·0) G 

(O-Il) G 

(G-Il) G 

(II•BR) G 

(BR•\1) G 

(W·S) G 

(S-11) G 

(BK·Bll G·\1 

(BL·BK) G·\1 

(BK·O) G-\1 

(0-BK) G-Il 

(BK·G) G-Il 

(G·BK) G-Il 

(BK·BR) G-Il 

(BR·BK) G-Il 

(BK•S l G-Il 

(S·BK) G-Il 

(Y·BL) G-Il 

(BL-Y) G•\1 

(Y-O) G•\1 

(O·Y) G-Il 

(Y-G) G-Il 

(G·Y) G-Il 

(Y-BR) G-Il 

(BR-Y) G-Il 

(Y·S) G-Il 

(5-Y) G-Il 

NOTE: 
CABLE PIIOYIDED rOR A,,ARATUS MOUNTINGS 
DOtS NOT CONTAIN All CONDUCTOR COLORS llr 
A -HAL COLOR CDOE . 

66114-25 COHN IILK 8 

I~J 
,-. 

I r---z-
f---

r--!-
4 

1---

r--2----
~ 
_]_ 

__!_ 
9 -
10 -

___!.!___ 

____!.!___ 
___!L 

14 
~ 

___!L 

.........!.L 
17 -
18 -

.........!.!.._ 

~ 
21 

1---
22 

~ 
1---

~ 
~ 
~ 
~ 
~ 

29 r---;o 
f---

r--2!.---
~ 

33 
t-
~ 
~ 
~ 

37 
t-
~ 

39 
t-
~ 

41 
I== 

Fig . 43-Connections From 69E or 69F apparatus Mounting to External Connecting Blocks 
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CONN BLK 3 
(66R3) 
IN KSU 

A GRD 

A BAT . 

B GRD 

B BAT. 

ST 

!:t0!5V 

RN 

LW 

Lr 

:!:tov 
LG 

RG 

EXTERNAL 6684- 25 
COHN BLK 

BLK A 

* CONNECT TO NN UNUSED AI TERMINAL ON 
CONN aLK I, 2 OR 4 

t RUN STRAP TO 41A ON CONN BIJ( a 

t RUN STRAP TO 42A ON CONN BLK a 

ISS 7, SECTION 518-215-405 

SHOWN roR 

18 

15 

17 

TO KTUS 

AS 

10 
REQUIRED 

II 

Fig. 44-Power Supply Connections for 69E or F Apparatus Mounting 
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SECTION 518-215-405 

NOTES , 
1. THE 4000 KTU IS fACTORY \/IRED fOR lo-StCOIIO TIME-OUT AND 7-StCOIIO TIM[OUT 

R(SP£CTIYELT PLUS WINDING- HOLD LAMP, AND WAND$ WIRING OPTIONS . 

2. 0100£ MATRIX MUST & fURNISHED LOCALLY. 
3. f OR 30 StCOIIO TINE-OUT CYCLE, REMOVE Z 0" lOll STRAP BtTVttN TtRNINALS I ANO 2 . 
4 , TO PROVIDE TIME-OUT CYCLES Of RING-UP CI RCUITS fROM 3. 4 TO 7.5 SECOIIOS REPLACE 

Z OPTION STR AP \liTH A KS - 13490,LI OR EQUIVALENT (I WATT) RES ISTOR. USE Ollt 
RESISTOR LEAD AS A STRAP BtT\IttN TtRN INALS I AND 2 ANO COIINtCT THE OTHER LEAD 
TO TtRHIN AL 3. USE TABLE etLOW fOR RESISTOR VALUE REQUIRED fOR DESIRED TINt-OUT 

I NT[RVAL. 

TI ME IN 
SEC fROM 

RES ISTOR 
MEGOHM 

EffECT ON DELA YEO 
HOLD RELEASE OPT I OilS 

zc ZJ 

I f THE TIME-OUT CYCLE I S REDUCED IN COIIJUNCTIOI< 
\liTH ZC OR ZJ OPTION, COI<NECT THE RESISTOR AND 
CAPACIT OR AS SHOWN BELOW' 

10 SEC TO' TERMINALS 01< KTU OPT I 01< BLOCK 

7.5 1.2 NONE 

6. 7 • 75 NOT 

5.0 .39 
RECOHHtNDEO NONE 
(NOTE 5) 

3. 4 .zo 

S. \/HEN Z OPT IOH IS PROVIDED WITH ZC OR ZJ OPT IOI<S, 
REMOVE lH( Z STRAP AND USE THE CAPACITOR LEAD AS 

0£R 69[ OR f APP MTG 

COHN A COHN B 
SHOoiN A STRAP BETVHN TERMINALS I AND 2 . 

6. \/HEN THE ZC OPTIOH IS USED DUE TO THE DELAYED 
RELEASE Of THE HOLDING BRIDGE , SOME TRANSMISSIOH 
LOSS I S ENCOUNTERED fOR APPROXIMATELY I StCOI<D 

6684-25 COHN BLKS REfER 
fOR 

[ NCE 

WHEN A STATION REENTERS A HELD CALL. 
7 . ZD OPTI ON I S REPLACED BY ZJ OPT IOI<, HOWEVER IT IS 

NOT NECESSARY TO UPOAT[ CIRCUITS PREVIOUSLY MOO I F'IEO 

....!.._ 

....!!....__ 
TO CO [ 
OR PBX 
LINE 

8. @ OPT ION MAY BE US ED IN LOCALLY ENGINtEREO OR 
RELAY COMMON AUDIBlE ARRANG01ENTS. R 

TO KEY A 

TEL SET AI 

BLK A 

lA 

2A 

BLKB OHLY 

If 14 

2f 

12 

13 TO 

16 4Do-T YP[ 
KTU 

WITH OPTION ZD. [ T 

:r~:~OE[~ ~ LG 

(NOTE 2) ~ C'T.W) ~ L 

::.: [ :: ~~ . = <!> n .. -4-:-:-...---.-:-:-~~ I 
AUD I BLE 
SIGNALS 

VISUAL HOlD 
CIRCUIT 

TII<£-OUT COIITROI. 
(NOTES 3 AND 4 ) 

DELAYED 
HOLO RELEASE 

OPTIOI< STRAPPING ON 400 TYPE KTU OPTIOI< BLOCK (NOTt 8) -
fEATURES 

I NTtRRUPTED RING 

STE AOY RING 

COHI<ON \liTH DIODE ><ATR I X COI<TROL 

LAMP WINK 

LAMP SHADY 

SHORT T IHE DELAY 

LOI<G TIM[ OCLA Y 

R[LEASE or 
HOLDING BR I OGE 
fROM CO OR PBX 
BY LINE CURRENT 
OPENS GR(A TEA 
THAN 

(A PPROX I><ATELY 10 SEC) 

(APPROXI ><ATELY 30 SEC) 

500 HILLISECOHDS \/HEN ASSOCIATED WITH NO. I ESS 
HAVING RtSWITCH CAPABILITY* (USE 5 Uf CAPACITOR, 
SOIA OR [QUI VALENT) t (USE 1.62 Uf CAPACITOR, 
701G OR [QUI VALENT ) 

50 MILLISECONDS WHEN ASSOCIAHO WITH NO. S X .. BAR 
CENTR(X HAVING AUTOMATIC PERMANENT SIGNAL RtLtASE 

It (USE 0.5 Uf CA PACI TOR, 5758 OR EQUIVALENT ) 

t (USE 0 . 162 Uf CAPAC IT OR OR EQU I VA LENT ) 

* WHEN USED WI TH Z OPT ION 
t WHEN USED WITH LONG T I ME 

OPTION 

" 
T 

s 
y 

X 

1.~. 

zc 
(NOTE6l 

ZJ 
~TE 7 

STRAP TERMINALS 

4000 (NOTE I) 400A, B AND C 

5 TO 8 5 TO 6 

6 TO 8 4 TO 6 

5 TO 8 5 TO 6 

7 TO 10 8 TO 9 

7 TO 9 7 TO 9 

I TO 2 I T0.2_ 

2 TO 3 

2 TO 3 

Fig. 45-Connections From 400A, B, C, or D (MD) KTU (CO/ PBX Line Circuit) in 69E or F Apparatus Mounting 
to External Connecting Blocks 
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TO CO [ 
OR ?BX 
L INE 

_!____ 

.!!.._____ 

T 

_B___ 

..L__ 
TO KEY A1 

.1L_ 

ISS 7, SECTION 518-215-405 

69E OR F APP MTG 

CONN A CONN 8 

6684-25 CONN BLKS 

BLK A BLK B 

1A 1F 

2A 2F 

6A 6F 

?A 7F 

BA BF 

128- E 

SHO 
REF 

WN FOR 
ERENCE 

ONLY 

14 

12 , 
16 TO 400G KT\J 

TO DIODE 
MATRIX 
(NOTE) 

TO AUD 
SIG 

[ RC TEL SET 

( ~ >>-:::c--"L--.::::~B--l___::::F-__;j-< 1 

41B 41F 
L 

9A 9F 

TOP VI N OF OPT I ON BLOCK W IT\i HAN IX. E TOWARD 
USER. OPT I ON SYMBOLS SHOWN CONNECTED 
TO TERMINALS INDICATE FACTORY PROVIDED OPTIONS, 

DZ 

• 

* OPTION PLUG STORAGE POSITION 
(FOR USE WHEN ASSOCIATED OPTION IS NOT REQUIRED). 

OPT I ONS 
OPT FEATURES 

i-- TIMEOUT ~~~~~~7~A~~t~y 20 SECONOSl 
SHORT TIME DELAY z 
(APPRO X I MA TEL Y 5 SECONDS) 

f-L.- VISUAL LAMP WINK 
v HOLD CKT AMP <T AnY 

i-\L IN1ERRUPTED RING 

,___r_ STEADY RING 
AUDI BLE COMMON WITH DIODE s SI GNAL MATRIX CONTROL f---

v COMMON WITH RELAY 
CONTROL 

RELEASE OF MINIMUM 
R DELAYeD HOLCING BRIDGe OF 25 MS 

f--- HOLD FROM CO DR PBX 1--RE LEASE BY LINE CURRENT 600 MS 
OPENS 

CONNECT 
OPT I ON OPT ION PLUG 

TO TERMINALS 

z 82-Bl 
y A1-A2 
X A2-Al 

--;:- --r.::r. 
w C?.C' 

v C1-Cl 
R E2-El 

FUNCTION 

RELAY 
INC ANS OR 
RING ltiiT 
CYCLE C1ill 

A R " B 0 R 
c R 0 
L 0* R 

R • RELEASED 
0 = OPERATE 
• = FOLLOIIS RING ING 

NOTE o 

FACTORY 
PROV I OED 

.; 
.; 

.; 

HOLD 

R 
n 

n 

0 

DIODE MATRIX HUST BE 
SEPARATFL Y ORUF.REO AND I.'ISTI.LLED. 

Fig. 46- Connections From 400G (MD) KTU (CO/ PBX Une Circuit) in 69E or F Apparatus Mounting to External 
Connecting Blocks 
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SECTION 518-215-405 

NOTES : 
1. DIODE MATRIX MUST BE FURNISHED lOCAllY 
2. RING liME OUT IS NOT ADJUSTABLE , OCCURS IN 5 TO 8 1/2 SECONDS . 
3. INSTAllER PROVIDED EXTERNAl PORTION OF 

OPTIONS . 

TOP VIEW OF OPTION- HANDLE ASSEMBLY . OPTIONS SYMBOLS 
SHOWN CONNECTED ARE FACTORY INSTAllED OPTIONS 

OPTION 

w 
v 

X 

s 

R 

FEATURE PLUG 
POSITION 

INTERRUPTED RING A2-A3* 

COMMON AUDIBLE A1-A3 
WITH RELAY CONTROL 

COMMON AUDIBLE A2-A3* 
WITH DIODE MATRIX 

LONG HOLD RlSE B1-B2* 
W1 ESS, #2 ESS, 812 
770 , DIMENSION PBX 

SHORT HOLD RLSE B2- B3 
All OTHERS 

*FACTORY PROVIDED 

Fig. 47-tConnections From 400H KTU (CO/ PBX Line Circuit) in 69E or F Apparatus Mounting to External 
Connecting Blockst 
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CONNECT [ 
AS REO 

( SEE INSET) 

INSET 

EXAMPLE Of' CONN BLOCK A PART OF •OIA KTU 

[~ ~ SPARE I ~-----<I. 3 ~~~-o 0 0 0 0 6 

SPARE 2 
0 0 0 0 

j; - - --<. 9 A 

.----<.1 
SPARE 3 0 O O 0 O 

Fig. 48-Connections From 401A KTU (Manual Intercom 
Une Circuit) in 69E or F Apparatus Mounting 
to External Coonnecting Blocks 

ISS 7, SECTION 518-215-405 
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SECTION 518-2 15-405 

69E OR r 
APP ~TG 

CONN A CONN B 

611B4-2S COHN BUCS 

BLK A BLK B 

SHO\IH fOR 

REfERENCE 

ONLY 

Em~l4 

OPTION STRAPPING ON 413A KTU OPTION BLOCK 

fEATURES OPTION 
STRAP 
TERMINALS 

AUO I BLE I STE AOY RING X 9 TO 10 

Sl GNALSll NTERRUPTEO RING z 8 TO 10 

INSET 

CONN BLOCK PART Of 41 3A KTU 

~ R 
SPARE I .--< 12 ::J ~ 0 0 0 0 6 

SPARE 2 .- -< 13 
~ 0 0 0 0 6 

R 
SPARE 3 .-- -<16 :!J 0 0 0 0 6 

SPARE 4 ,....- -<e 
~ 0 0 0 0 0 

Fig . 49- Connections From 413A KTU (Auxiliary Ringup Circuit) in 69E or F Apparatus Mounting to External 

Connecting Blocks 
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S9E OR F 
APP MTG 

TO OIODE [ Rl 
MATRIX _C;_A ________ __ _, 

II SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR ANY 
EXTERNAL NONLOCKING KEY . 

T SPARE A RELAY CONTACT (FOR CONTROL PURPOSE AS 
DESIRED). 

OPTION STRA PP ING ON 414A KTU OPTION BLOCK 

fEATURES OPTION 

UNDER INTERRUPTED Rl NG II 
CONTROL Of 
TIME-OUT STEADY RING T 

AUDIBLE · CIRCUIT CONMON WITH D IODE s 
SIGNALS (B RELAY) MATRIX CONTROL 

UNDER STEADY R lNG R 
CONTROL Of COMMON WITH DIODE 
R RELAY 

MATRI X CONTROL 
N 

10 SECONDS X 

16 SECONDS z 
TIME-OUT 

WITHOUT 23 SECONDS 
X OR Z 

AUDIBLE R I NGBACK TONE M 

STRAP 
TERMINALS 

7 TO 8 

6 TO 7 

7 TO 8 

4 TO 6 

I TO 2 

2 TO 3 

REMOVE 
X OR Z 
STRAPS 

9 TO 10 

ISS 7, SECTION 518-215-405 

14 

12 

13 
16 TO 

~14A KTU 

19 

0 

Fig. 50- Connections From 414A KTU (Manual Signaling, Ringdown Private Line Circuit) in 69E or F Apparatus 
Mounting to External Connecting Blocks 

Page 73 



SECTION 518-215-405 

II FACTORY \II RED ON KTU 

69E OR F 
APP MTG 

t FOR I OLE LINE TERM I NAT I ON CONNECT A 

KS·I3490,LI 910 OHM RESISTOR IN SERIES 

\I I TH A 542F, 2 UF CAPAC I TOR ACROSS 

TERMINALS 9 AND I 0, ORDER COMPONENTS 

LOCALLY ANO INSTALL . 

OPTI ON STRAPP I NG ON 415A KTU OPTION BLOCKt 

STRAP 
fEATURES OPTION 

TERMINALS 

INTERRUPTED RING II* 4 TO 6 

AUD I BLE STEADY RING T 5 TO 6 

SIGNALS 
COIMlN \liTH DIODE S* 4 TO 6 
MATRIX CONTROL 

AUDIBLE RI NGSACK TONE "* I TO 2 

V I SUAL HOLD SIGNAL Y* 7 TO 8 

Fig. S 1-Connections From 41 SA KTU (Automatic, 
DC Signaling, Private Line Circuit) in 69E 
or F Apparatus Mounting to External 
Connecting Blocks 
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RG t 

TO A~~ Rl @ 
-'-"-<-

~ 
TO DIODE [ C .I$' 

MATRIX ~\V 

II SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR 
ANY EXTERNAL NONLOCKING KEY . 

14 

9 

12 

13 
16 

19 

0 

t SPARE CONTACT FOR CONTROL PURPOSES AS DESIRED. 

t FACTORY WIRED ON KTU. 

OPTION STRAPPING ON 41BA KTU OPTION BLOCK 

AUDIBLE SIGNALING 
STRAP 
ON KTU 

COMMON AUDIBLE WITH DIODE s t 5T08 
MATRIX 

STEADY RING T 1 TOI 
INTEIIRUPT[D RING w. 5 TOI 
AUDIBLE RINGBACK TONE M t 9 TO IO 

TO 
416A 
KTU 

Fig. 52-Connections From 416A KTU (Station Line 
Circuit) in 69E or F Apparatus Mounting to 
External Connecting Blodcs 



ISS 7, SECTION 518-215-405 

NOTES : 

SHOWN FOR 
REFERENCE 
ONLY 

TO 1ST CO [ T 14 
OR PBX LINE R 9 

TO LINE SIDE OF 400-TYPE [~ 0 
KTU(ISTLINE) ~19 

21 
29 

30 

TO STAY SIDE OF 400-TYPE [: r . ! 
0 

~ 33
A 

33
F s 2~46• PBX LINE (2ND L1 NE) A t ) 

1 

• 25A 25F • " 
L-..:3c.:4:::A_J._:3c.:4:...F __, 

TO ASSIGNED STA OF [ T 
DIAL INTERCOM LINE R 

T 

utJ 6F s:: TO CONTROL STA [ R 
7F 

PICKUP KEY (2ND LINE) A 
SF (NOTE 2) AI 

TO CONTROL STA [ ET ?: ~ Lillhl 29F f----< 35 
EXCLUSION KEY ER 

(NOTE 3) 

r: ~ c billJ 30F f----< 36 TO CONTROL STA AI 
SIG KEY (NOTE 4) 

TO 1ST CONTROL BLI @ f----< 32 STA (NOTE 5) 36A 36F 

TO ZND CONTROL BL2 @ 
) 38A 38F f----< 33 STA IF PROV (NOTE 5) 

LG 
418 41F ~8 TO CONFERENCE ( 

CIRCUIT LAMP (NOTE 6) 9A 9F 

TO 
417A K7U 
(NOTE I) 

1 . THE 417A KTU PROVIDES CONFERENCING BETIII:EH: 

(A) 2 CO LINES 

(B) TWO PBX Ll HES 

(C) A CO OR PBX Ll HE (A LEAD REQUIRED) AND A DIAL INTERCOM LINE 

2. ASSOCIATED LAMP LEADS FRQiof 400-TYPE KTUS OR INTERCOM CIRCUIT ARE RUN DIRECTLY TO THE TELEPHONE SET. 

3.REMOVE AND INSULATE EXCLUSION KEY LfADS FROM IT AND IR IN TELEPHONE SET, IF CONNECTED. 

4.SIGHAL KEY MAY BE CONVERTED PICKUP KEY OR A~ EXTERNAL NONLOCK ING KEY. 

S.INSTALL A KS-11765, L1 DIODE IN 'A" LEAD OF TELEPHONE SET WHEN CONFERENCE CIRCU IT I S OONTROU.ED BY A NONI..OCKING KEY. CONNECT IN 

ACCORDANCE WITH BUSY LAMP OPTION OF TELEPHONE SET INVOLVED , 
6.LAMP INDICATES CONFERENCE C IRCUI T IS ACTIVATED. 

OPTION STRAPPING ON 417A KTU OPTION BLOCK 

FEATURES OPT I ON STRAP TERMINALS 

ONE STAT I ON I CONTROL LED BY X 6 TO I 0 

TWO STATIONS 1 NON LOCKING KEY WN 
4 TO 6, 8 TO I 0 
~ o---j4--<> 

CONTROLLED BY EXCLUSION KEY y 3 TO 5 

CONTROLLED BY NONLOCK I NG KEY z I TO 2 

NINSTALL KS-11765, Ll DIODES OR EQUIVALENT (PROCURE LOCALLY) BETWEEN TERMINALS AS SH~. 

Fig. 53-Connections From 417A KTU (Add-on Conference Circuit) in 69E or F Apparatus Mounting to External 
Connecting Blocks 
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SECTION 518-215-405 

NOTES : 
1. THESE OPTIONS APPLY TO THE SIGNAL KEY AND AUDIBLE SIGNAL AT Sa •a• 

ONLY . THE AUDIBLE SIGNAL AT sa 0 A0 IS UNDER CONTROL or RELAY •s• . THE 

AUDIBLE SIGNAL AT sa 0 A0 MAY BE PART or A COMMON AUDIBLE ARRANGEMENT 

PROVIDED THE DIODE MATRIX IS USED fOR CONTROL. 

2. THE AUDIBLE SIGNALS AT Sa "A" AND •a• MAY BE PART Of A COMH AUO 

ARRANGEMENT PROVIDED THE DIODE MATRIX IS USED FOR CONTROL . 

BLKA 

~" 
6A 

Rl 7A 
LG 418 

T;~ ~~~ Ll 
(STA ' A") AI 

0 
--"--< 

( 81 TO AVO Rl 
SIG-

~ 

SHOWN FOR 
REFERENCE 
ONLY 

TO 
418A KTU ~ 

TO DIODE c CA 
MATRIX 

USE CONTINUOUS METHOD Of STRAPPING. 

lA 
ZA 

418 

IF 
ZF 

14 
9 

19 

ANY EXTERNAL NON LOCKING KEY. 

OPTION STRAPPING ON 418A KTU OPTION BLOCK 

fEATURES OPTION STRAP TERMINALS 

INTERRUPTED Rl NG \1 2 TO 3 TO 4 t 
T\10•\IAY 
AUTOMATIC STEADY R lNG T I TO 2 TO 4 t 

COMMON WITH DIODE s 2 TO 3 TO 4 t 
MATRIX CONTROL 

AUDIBLE INTERRUPTED Rl NG R 3 TO 4 
SIGNALS ONE·WAY 

AUTOMATIC, 
STEADY RING z I TO 4 

ON[·WAY, 
MANUAL COMMON WITH 0 I ODE 3 TO 4 
(NOTE 1) MATRIX CONTROL 

K 

T\10•\IAY MANUAL (NOTE 2) y 

T\10·\IA Y AUTOMATIC Q 9 TO 10, S TO 7 TO at 

AUDIBLE ONE ·WAY AUTOMATIC, H 5 TO 7, 9 TO 10 
RING-BACK ONE ·WAY MANUAL 

T\IO·WAY MANUAL M 9 TO 10 

Fig. 54-Connections From 418A KTU (Short Range, DC Signaling, Private Line Circuit) in 69E or F Apparatus 

Mounting to External Connecting Blocks 
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TO SIMILAR TYPE [ T 
TIE LINE CIRCUIT R 
AT DISTANT END 

OPT I ON STRAPPING ON 419A KTU OPT I ON BLOCK 

HATURES OPTION 

I NTERRUPHD w UNDER RING 
CONTROL Or 
TINE-OUT STEADY RING T 
CIRCUIT 

COMNON WITH 
AUDIBLE (B RELAY) 

DIODE MATR IX s 
SIGNALS 

CONTROL 

STEADY Rl NG R 
UNDER 
CONTROL or CONNON WI TH 

R RELAY DIODE MATRIX N 
CONTROL 

6 SECONDS X 

I 7 SECONDS z 
TINE-OUT 

25 SECONDS WITHOUT 
X OR z 

AUDIBLE R I NGBACK TONE " 

STRAP 
TERN I NALS 

6 TO 8 

5 TO 6 

6 TO 8 

' 3 TO 5 

9 TO 10 

7 TO 10 

REMOVE 
X OR Z 
STRAPS 

I TO 2 

ISS 7, SECTION 518-215-405 

SHOWN fOR 
REFERENCE 
ONLY 

14 
9 

12 
13 
16 TO 

4 19A KTU 

0 

Fig. 55-Connections From 419A KTU (Automatic Signaling, Ringdown Private Une Circuit) in 69E or F 
Apparatus Mounting to External Connecting Blocks 
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SECTION 518-215-405 

69£ 011 r 
APP MTG 

CONN A CONN 8 
SHOWN fOil 

66114-25 UfUtliCE 
•CONN IILKS ONLY 

III..KA IILKB 
6A 6f 12 
7A 7f 13 TO orr-PREMISE [·~T~=:!:tl:===========~1t±1~j===~ TElEPHONE SET J! IO· X9 

lA If E ZA zr 
SA ar TO 420A KTU 

(ONE PER STA COO£) 

TTG 
( I 

(SEE NOT£) 
5A 5r 

_q tA 9i' ( 8 
STRAP 428 4Zf 

CONN 
8LOCKZ 

OPTION STRAPPING ON 420A KTU OPTION 8LOCK 

fEA TUR£ OPT I ON 

1-'A:.:C<...:::BU:::Z::Z:;E::.R:.., ..:;*.:..18::;Y~OII::...:t~I.:.OY+-'~-l I TO 4 , 
AU018l£ oc BUZZER, 24Y DC 
Sllli!ALS RINGER, U05Y STEADY M 2 TO 4, 

N TO ASSIGMEO STATION or DIAL 
INTERCOM (ANY DIGIT MAY BE 
ASSIGNED TO AN orr PREMI S£ 
STATION) 

t WHEN THE I NTUCOM SYSTEM IS 
EQU I PPEO II I TH "TOUCH-TONE 0 , 

PROV I OE A 400J Dl OOE rOR 
EACH 420A KTU I NSTALLEO . 
PROCURE AND INSTALL DIODE 

LOCALLY 

NOTE : 
WHEN MOll[ THAN ONE 420A 
KTU IS US£0, THE TTG 
CONNECTIONS MUST BE 
MULTII'I.£0 USING A 
CONTINUOUS STRAP. 
EXAMPLE: 
407-
011 
424- • 
TYPE 
KTU 

Jl AND 
J2 

1ST 
420A 
Ktu 

CONN A 

ZNO 
420A 
KTU 

CONN I 

Fig. 56- Connections From 420A KTU (Dial Intercom, long line Circuit) in 69E or F Apparatus Mounting to 
External Connecting Blocks 
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ISS 7, SECTION S18-215-405 

SHOWN FOR 
REFERENCE 

ONLY 

""'"' [ 
14 

9 

8 
12 

13 
16 

STRAP 

'"' ""' [ 
20 
21 

22 

3' TO 
36 

42 1A KTU 
23 

'""'"' [ 
26 
24 

25 
37 

39 

27 

OPTION STRAPPING ON 4ZIA KTU OPTION BLOCK 

FEATURE OP TI ON 
STRAP 

TERMINALS 

I TO 2 
GENERAL w ' TO 6 
PURPOSE 

7 TO 8 

Fig. 57- Connections From 421A KTU (Power Failure Transfer Circuit) in 69E or F Apparatus Mounting to 
External Connecting Blocks 
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SECTION 518-215-405 

P/0 427B 

El. StRI tS 4 01t 
427C KTU 

N 

(NOTE II 

---~ B21 -t 8 GAO 

::1 .... 
" ... .. .. 
';" .. 
"' .. 
"' 0 

' ,._ 
0 .. 
0 .... 

I 

Yl 

Y2 

Y3 

Y4 

YS 

LT2 * 

CG 

RH 

SHOWN roR RtrtRtNCt ONLY 

TABLE rOR SELECTING WIR I NG ASSOCIATED \l i TH DIAL CODES 

CONNECT LEADS \II TH e rOR DESIRED STATION CODE (NOTE II) 

I 2 3 4 5 6 7 8 9 0 XI X2 X3 X4 XS X6 X7 XB X9 

(NOT( 7) 

NOTES : 

® WITH • TOUCH- TONE" 

{!) WITHOUT • TOUCH- TONE • 

I 

CONN 
xo I BLK 2 

Yl 
45A 

Y2 f---

Y3 ~ 
46A 

Y4 f---

YS ~ 
LT2* ~ 
CG ~ 

39F 
1----
~ 

2. USE CONTINUOUS METHOD OF STRAPPING ON CONNECTING BLOCKS FOR B GROUND. 

3 . PROVIDE SEPARATE SIGNAL KEY FOR EACH STATION CODE TO BE SELECTED. 

4 . PROVIDE A SEPARATE 421A KTU FOR EACH STATION CODE TO BE SELECTED. 

S. 1r HORE THAN ON( 421 A KTU I S USED ro~ OSS , CONNECT AS SHO\off : 

® < 
(NOT£ 2)~ 

< 
TO r~ SIGNAL 

~~~Tt 3 l~ 

:~~~;~7= OR g, ~~~~~ :~:l'ru 1;.-::.1 !::'\"" 
4_27_C K_!!!___, 
~ B2 1 t 37 ~ 26 >-< 37 ~ 

L-----~ l0 
g N 

26 37 

LAST 
42 1 A KTU 

T 
~ 

~ B 

6 . SELECT CODE AND CONNECT LEADS FOR SELECTED CODE AS SHOWN IN VERTICAL COLUMN. 

7. A 400J DIODE !PROCURE LOCALLY I MUST BE CONNECTED AS SHOWN BELOW BETWEEN THE 

LK AND RH TERMINALS OF THE 407- OR 424- TYPE KTU WHEN PROVIDING DIAL TONE . 

LK-... Ilj~-RH 

* 424- TYPE KTU ONLY 

69( OR 69r 
APP MTG 

CONN CONN 

A B 

BLOCK BLOCK 

A B 

6A 6r 

29A 29F 

30A 30F 

3 1A 3 1F 

32A 32F 

42A 42r 

42B 42E 

SA SF 

8A 8r 

8B 8( 

8C 80 

25A 2SF 

23A 23F 

26A 26F 

34A 34F 

24A 24F 

SH OWN roA 

Rtr (R(NCE 
ONL y 

~ 12 

35 

-< 36 

-< 37 "' 0 z 
k 39 

.. .. 
"' 
~ 

k ~ .. 
f-< 16 ~ 

~ 

f-< 25 

~ 
22 

27 

f-< 2 6 

f-< 23 

PART OF 
407- OR 
4~4-TYPE 

~--

Fig. 58-Connections From 421A KTU (DSS Feature of Dial Intercom) in 69E or F Appara tus Mounting to 

Exte rnal Connecting Blocks 
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CO {PBX l R(S TA) 

LINE TI STA) 
CIRCUIT 

l 
RC 

CO / PBX 
LINE RG 
CIRCUIT 

401- , 407- l 
Ri) 

OR 424- RG 
TYPE KTU 

li3 
B-B 1 

R R- R1 

N 
B- 81 
R- R1 

E 

I~ 
BZ1 

BZ l 

LS ~ 

+ r 
KEY TELSET 
i r«JTES 1 
ANO 3 ) 

SSE OR F 
APP ~TG 

CONN1 CONN 
A B 

66B4-25 
CONN . BLKS . 

BLK A BLK B 
2A 2F 

7A ~f 7F 

1A 1F 

l SA I SF 

34A T 34F 

31A T 31F 

SA I Sf 

r«lTES o 

ISS 7, SECTION 518-215-405 

SliO WN FOR 
RENCE REFE 

ONLY 

1------< 
~ 13 

1------< TO 
14 421A 
12 KTU 

(NOTE 
2) 

2S 
37 

1. WIRE KEY TELSET FOR BUSY LAII' F EATLRE . 
NVOLVEO . 

KTU 
REFER TO 502 OIVISION FOR SET I 

2 . STRAP TER~INALS 1 Ar«l 2 ON 421A 
OPTION BLOCK. 

3 . INSTAll KS-21 7SS , l 1 OIOOE OR 
EQUIVALENT. OBTAIN lOCAllY . 

Fig. 59-Connections From 421A KTU (Audible Signal Suppression) in 69E or F Apparatus Mounting to External 
Connecting Blocks 
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OPTION STRAPPING ON 421A KTU OPTION BLOCK 

SHOWN FOR 

REFERENCE 
ONLY 

FEATURE 

PRESET 

CONFERENCE 

407- OR 
424-TYPE KTU 

OPTION 
STRAP 

TERMINALS 

I TO 2 w 
7. TO 8 

CONN BLK 2 

SELECTED STATION MA~RIX 

14 

20 

(A~~c·~::~R~6!.~ ~ 6A 6F 12 
TO LAMP [~7A 7F 13 

AT SELECTED STATION 29A 29F 3~ 

TO 42SA (MD) OR 8 KTU ----n~~::::j:::!!~=l 
• L" LEAD Of CODE ASSIGNED ~ 9A I'F 8. 

TO PRESET CONFERENCE . 8A . BF . 16 

24A 24F 23 

~ 
CSEE NOTE) 

22A I 22F f--.---< 21 

22 

STRAP 
36 

STRA~ 
13 

TO 
42 1A KTU 

TO 

TO RINGER AT 3IODE 
STRAP- "] 14 

4 13A KTU 

TO 407- OR 424-TYPE 
KTU SECL~~:E:S;I;;;:g ~~ _________ _.. ________ _ (SEE HOTEl R 

PRESET CONF 

NOTE : 

THE 413A KT\1 IS USED ONLY WHEN ACCESS TO THE 
PRESET CONFERENCE IS BY DIAL CODE OR BY 
DIAL CODE AND DSS . THE 413A KTU IS NOT USED 
WHEN ACCESS TO THE PRESET CONFERENCE IS 
LIMITED TO DSS. SEE FUNCTIONAL SCHEMATIC. 

* MUST BE FURNISHED LOCALLY. 

9 

Fig 60-Connections From 421A KTU (Preset Conference Circuit) to Dial Intercom Une in 69E or F Apparatus 

Mounting to External Connecting Blocks 
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KEY TEL SET • Sill TCH 
HOOK 
•I 

't A 

A I 

TO 
PICKUP 
KEYS 

11 fOil UNITS 422B KTU 
rOll TENS 4226 KTU 

SEE INSET 

STA I 011 XI 
STA 2 011 X2 
STA 3 011 X3 
STA 4 011 X4 
STA 5 011 XS 

CONNECT IN 
SIMILAR 
MANNER AS 
REQUIRED 

STA 6 011 X6 
STA 7 011 X7 
STA 8 011 X8 
STA 9 OR X9 
STA 0 011 XO 

rOll CONNECT I ON or 01 ODE IN THE "A • LEAD, USE THE 
STATION BVSY OPT ION AS SHOWN IN THE CONNECT ION 
SECTION Of TYPE SET USED. 

'11 PROVIDE A SEPARATE 4226 KTU fOil THE UNITS GROUP 
(1·0, SINGLE•DIGIT NOS,) AND fOil THE TENS GROUP 
(XI•XO, T\IO•OIGIT NOS.)+ 

OPT I ON STRAPP I HG ON 4226 KTU OPTION BLOCK 

fEATURE OPT ION STRAP 
TERMINALS 

STATION 
R 

6 TO 8 
BVSY TONE _...__.. 

,441J 011 EQUIVALENT 0100( AS SHOWN 

Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 
Bl. 

ISS 7, SECTION 518-215-405 

so e-o 

a 
22 
24 
27 
0 
9 

35 
14 

28 
23 
25 
26 
20 
21 
32 
30 
29 
34 

TO 
4226 
KTU 'II 

·INSET 

CONN 
BI.OCKA 

~ 

t 
WHEN 407-TYPE KTU 
IS PROVIDED 

1----..J 

WHEN 424 - TYPE 
KTU IS 
PROVIDED 

CONNECT 4228 KTU (UNITS) TO L T I 
AND CONNECT 4226 KTU (TENS) TO 
LT2 LEAD 

CONN 
31.0CK B 

~ 

Fig. 61-Connections From 422A (MD) or 422B KTU (Dial Intercom, Station Busy Selector Circuit) in 69E or 
F Apparatus Mounting to External Connecting Blocks 
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COHN 
eLK 2 IN 

KSU Oft * t 

69E 011 f 
APP MTG 

COliN A COliN B 

9 
12 
13 10 
14 423A 

16 KTU 

0 
19 

TO COHNECTIMCO BLOCK TERMINAL ASSOCIATED \liTH 

*MOUNTING fACILITY fOR UIIITS 4228 KTU. 

TO COHNECTINCO BLOCK TERMINAL ASSOCIA TED \liTH 

t MOUJITINCO fA CILITY fOR TENS 4228 KTU. 

\/HEN AODINCO THE 423A KT U TO A SYSTEM EQUIPPED fOft 

"TOUCH-TONE" (426A AND 4278 (SERIES 4) OR C KTUS). 

A 40DJ DIODE MUST BE INSTALLED BETIIEEN THE "RH" 

AND "LK" LEADS Dr THE 407- Oft 424 -TYPE KTU . 

REI/IRE AS fOLLO\IS : 
REMOVE 

TO 4278 
(SERIES 4 

OR CS~~~CE/ 

ADD 

If TH E SYSTEM IS EOUI PPED \liTH OSS (421 A KTU), 

REI/IRE "RH" LEADS BY TERMINATING ONE LEAD TO 

TERM I HAL SOf AND THE OTHER LEAD TO A 183A2 

ADAPTER INSTALLED OVER TERMINALS SOG AND SOH . 

OPTION STRAPPING ON 423A KTU OPTION BLOCK 

OPTION fEATURES 
STRAP 
TERMINALS 

J DIAL TOHE I TO Z 
R STATIOH BUSY TONE 4 TO 6 

s AUDIBLE R I NGBACK • 
t REQUIRES NO STRAPPING ON KTU 

Fig. 62-Connections From 423A KTU (Dial Intercom, Audible Ringback, Dial and Busy Tone Circuit) in 69E 

and F Apparatus Mounting to External Connecting Blocks 
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NOTES : 

I. REMOVE FACTORY FURNISHED STRAPS FROM THESE 
TERMINALS. 

A28 
A23 

A2S 
A26 
A20 
A21 

A32 
A30 
A2t 

A34 

AB 
A22 
A24 

A27 
AO 

AI 
A33 

A31 
At 
Al4 

B31 

BO 
B20 

Bl 
B2B 

827 

A38 
835 
Bl6 
B34 

837 

Bot 
A39 
A3S 

2. WHEN 407- TYPE KTU IS PROVIDED STRAP TO B GAO. 

TO 
.2!5A 
(MO) 
ORB 
KTU 
NOTE 
3) 

WHEN 424-TYPE KTU IS PROVIDED STRAP TO TERMINAL 
43B-O OF CONN BLK 2 IN THE KSU. 

3 . WHEN THE 42SA !Ma OR B KTU IS INSTALL EO IN A 69E OR 69F 
APPARATUS MOUNTING, THE FOLLOWING LEADS MUST 
BE INSULATED AND STORED: THE S- BK AND Y- BL 
LEADS IN THE BL - W BINDER ; THE BK- 0 , Y-0, BK- G, 
AND BL-Y LEADS IN THE G-W BINDER. 

Fig. 63-Connections From 425A (MD) or 4258 KTU 
(Dial Intercom, Flashing Lamp Circuit) in 
69E or F Apparatus Mounting to External 
Connecting Blodts 

CONNECTING 
BLK 2 IN 

KSU OR It 

ISS 7, SECTION 518-215-405 

SHOWN FOR 
REFERENCE 

ONLY 

812 

813 

It TO CONNECTING BLOCK TERMINAL ASSOCIATED WITH MOUNTING 
FACILITY FOR 4278 (SERIES 4) OR C KTU, IF EXTERNAL. 

Fig. 64-Cannections From 426A KTU (Part of 
TOUCH-TONE Adapter Circuit) in 69E or F 
Apparatus Mounting to External Connecting 
Blocks 
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-·[ BtK 2 IN 
. KSU 
Ollt 

69E OR F 
APP MTG 

CONN A I CONN B 

6684-25 
CONN BLKS 

* CONNECT AS REQUIRED WHEN THE liTH KEY (XYI 

011 12TH KEY (PP) IS USED. 
SHOWN FOR 
REFERENCE t REMOVE STRAP BETWEEN 39E AND 488 OF 

CONNECTING BLOCK 2, IF PROVIDED . 
ONLY 

819 

820 
821 

822 

824 
825 

826 

A36 

A37 

838 

839 
A39 
A35 
821 

827 

t TO CONNECTING BLOCK TERMINAL ASSOCIATED 

WITH MOUNTING FACILITY FOR 426A KTU , IF 
EXTERNAL. 
WHEN ADDING THE 4278 (SERIES 4) 
OR C XTU TO A SYSTEM EQUIPPED 

~~i'!R~J~'[A1°~~ m·JIMT,'il~ f~s';~~TOF 
398. A 400J DIODE MUST ALSO BE INSTALLED 

TO BETWEEN THE "RH" AND "LK" LEADS OF THE 

427 B 407- OR 424-TYPE KTU. INSTALL DIODE AS FOLLOWS; 

(SERIES 4) 88R2 CONN BLOCK 2 

OR C KTU _R_H ___ ~ 

ADO 

IF THE SYSTEM IS EQUIPPED WITH OSS (42IA XTUl 
REWIRE "RH" LEADS BY TERMINATING ONE LEAD 

TO TERMINAL liOF AND THE OTHER LEAD TO A 

183A2 ADAPTER INSTALLED OVER TERM INALS 

SOG AND SOH . 

'IT WHEN ADDING THE 426A AND 
4278 ISERIES 4) OR C KTUS 
TO AN EXISTING SYSTEM EQUIPPED WITH A 
420A KTU, A DIODE MUST BE INSTALLED IN 

THE TTG LEAD CONNECTING TO THE 420A KTU . 

SEE FIG. 52 • 

Fig. 65-Conne<tions From 4278 (Series 4) or C KTU {Part of TOUCH-TONE Adapter Circuit) in 69E or F 

Apparatus Mounting to External Connecting Blocks 
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400-TYPE ~2 
KT\1 CJST OR 13 
ZND LINE) 16 

SHOWN FOR 
REFERENCE 
ONLY 

14 

9 
0 
20 
21 

22 
12 

13 
16 TO 

428A 
KTU 

19 

23 

8 

35 
36 
37 

155 7, SECTION 518-215-405 

NOTE: 

"s" LEAD CAN ONLY MULTIPLE TO 
OTHER 428A KTUS CONTROLLED BY 
THE SAME STATION. 

JE TO CONNECTING BLOCK TERMINAL 
ASSOCIATED WITH MOUNTI NG FACILITY 
FOR 4oo-TYPE KTV . 

Fig. 66-Connec:tions From 428A KTU (Multiline Exclusion Circuit) in 69E or F Apparatus Mounting to Extet'nal 
Connecting Blocks 

[ 

12 

430A 0 
KTU 19 

II 

NOTES: 

SHOWN FOR 
REFERENCE 

ONLY 

I. FOR PRIORI TY HOLD, THE A AND L 
LEADS FROM EACH TEL SET 
CONNECT THROUGH THE 429A CMDI 
OR 8 KTU TO THE 400-TYPE KTU. 

12 

13 

35 

MESS/IGE(~21 
IF ~~~~~~~RD ~22 

0 

2. FOR I HOLD, THE A AND L LEADS 
FROM THE TEL SET SELECTED FOR 
I HOLD CONNECT THROUGH THE 
429A CMDI OR B KTU TO THE 400- TYPE 
KTU. THE A AND L LEADS FROM THE 
OTHER TEL SETS CONNECT DIRECTLY 
TO THE 400- TYPE KTU . 

3. THE 429A CMOI OR B KTU WILL PROVIDE 
TO 
429A 
CMDIOR B 
KT\1 
CNOTE 31 

II 

SUPPLEMENTARY HOLD FOR TWO 
CO OR PBX LINE CIRCUITS. EACH 
HOLD CIRCUIT MAY BE ASSIGNED 
AS PRIORITY OR I HOLD. 

TO CONNECTING BLOCK TERMINAL 
ASSOC IATED WITH MOUNT ING 
FACILITY FOR 430A OR 400- TYPE 
KTUS . 

Fig. 67 - Connections From 429A (MD) or 429B KTU (Supplementary Hold Detector Circuit) in 69E or F 
Apparatus Mounting to External Connecting Blocks 
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~:~( 0 
All) 8 

KTU 

SHOWN FOR 
REFERENCE 

ONLY 

12] 0 ~~. 
19 KTU 
16 

NOTE : 
LIMITATIONS OF THE 430A KTU ARE AS 

FOLLOWs: 
A. FLI OR FL2 LEAO CAN SERVE A 

MAXIMUM Of ~0 LAMPS, 

8 . Sf> LEAD CAN CONNECT TO A 
MAXIMUM OF 20 STATIONS . 

* TO CONNECTION BLOCK TERMINAL 
ASSOCIATED WITH MOUNTING FACILITY FOR 
429A (M Ol ANO B KTU. 

Fig. 68-Connedions From 430A KTU (Flutter Generator Circuit) in 69E or F Apparatus Mounting to External 

Connecting Blocks 
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69E 011 r 
A~~ NT~ 

SH OWN FOR 
6684-25 CQIIj BLJ(S RE FERENCE 

BLK A 8LK B OH LY 

[ XY 4F f-< (NOTE I) 
CONN BLK 2 pp 24F f--< 

C' (NOTE 2) f--< 39E 21F 

468-D 
Y3 

37A 

~ Y2 
39F 45E-G 

Yl f-< 45B-D 1 r 
RH (NOTE 3) 

--< 398 34F 

Bl9 

B23 

B21 

B29 

B30 

814 TO 

826 
440A 
OR Y4 

46E-G 36r --< 832 4788 

47B-D 
YS 

38F --< 
KTU 

B33 
RSI 

28r 486-D --< B38 
TTG (NOTE 4) 

f-< 47E-G 301" 
T 

f--< 17G 6F 
R 

f-< 200 7F 

836 

BIZ 

813 

CONN BLK 3 

r~~~~~==~AA~GRDBA~T~,~~==~~==~~~~~== 114E 1: ISE I : :~: (NOTE 5) ~ :~8 
NOTES' 

I. CONNECT AS REQU IRED WHEN THE I I TH KEY (XY) OR 12TH KEY 
(PP) IS USED. 

2. REMOVE STRAP BETWEEN 39E AND 48B OF CONNECT ING BLOCK 2, 
IF PROVIDED. 

3 . WHEN ADDING THE 440 OR 4788 KTU TO A SYSTEM EQU IPPED 
WITH DIAL TONE(4Z3A KTU), CONNECT THE "RH" LEAD TO 
TERMINAL 501" INSTEAD OF 39B. A 400J DIODE MUST ALSO BE 
INSTALLED BETWEEN THE " RH" AND 0 LK 0 LEADS or THE 407 -
OR 424-TYPE KTU. INSTALL DIODE AS FOLLOWS: 

66R2 CONN 8L K 2 
RH 

39B -, 400J ADD 

40A 
REMCNE 

ADO 408 
STRAP 

50E 

5or 

IF THE SYSTEM IS EQUI PPED WITH DSS (421A KTU) REW IRE 
"RH" LEADS BY TERMINATING ONE LE AD TO TERMINAL 501" AND 
THE OTHER LE AD TO A 183A2 ADAPTER INSTALLED OVER 
TERMINALS SOG AND SOH . 

4 . WHEN ADDING THE 440A KT\1 TO AN EXISTING SYSTEM EQUIPPED 
WITH A 420A KTU, A DIODE MUST BE INSTA LLED IN THE TTG 
LEAD CONNECTING TO THE 420A KTU . SEE FIG. COVERING 
CONNECTIONS OF THE 420A KTU. 

5 . REOU I RED FOR 4 788 KTU ONLY. 

Fig. 69-Connections From 440A (MD) or 4788 KTU 
(TOUCH-TONE Adapter Circuit) in 69E or F 
Apparatus Mounting to External Connecting 
Blocks 
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SELECT JACk AS SOC I ATEO WITH 40G-TT~ kTU AND COIIIIECT AS SHOWN 

TO 
rtiiNCIPAL 
TEL sns 

TO 
ATTENDAIIT 
STATION 

CONNECTING lll.OCK 

I 2 3 

Jl J2 J3 J4 J5 J6 J7 J8 Jll Jl2 Jl3 Jl4 

IS 78 138 198 2SII 318 378 18 18 18 138 198 

28 88 148 208 268 328 3!8 28 28 88 148 208 

88 128 laB 248 308 368 428 68 68 128 laB 248 -12Git IIGII 24GI! 30GI! 36GI! 42GI! 6GI! 6GI! 12GI! 18GI! 241011 

Ti'l OR 'pz) 
IC 7C 13C 19C 25C 31C 37C IC IC 7C 13C 19C 

R(" . OR P2) 
2C ec 14C zoe 26C 32C 38C 2C 2C ac 14C 20C 

A{" Olt PZ)_ 
3C 9C 15C 21C 27C 33C 39C 3C 3C !K 15C ZIC 

AI I•• OR '2) 
4C IOC 16C 22C 28C 34C 40C 4C 4C IOC 16C 22C 

LQ(" OR ~) 
5C IIC 17C 23C 29C 3SC 41C sc sc IIC 17C 23C 

liS(" OR P2) 
6GI! 111011 171011 231011 291011 351011 411011 51011 51011 111011 171011 23Glt 

L(" OR P2) 
6C 12C 18C 24C 30C 36C 42C 6C 6C 12C 16C 24C 

RC(") I 
RC(~) I 

;: R~ I 
T 10 70 130 190 250 310 370 10 10 70 130 190 

• 20 eo 140 200 260 320 380 20 20 BD 140 200 

A 
30 90 ISO 210 270 330 390 30 3D 90 150 210 

AI 40 100 160 220 280 340 400 40 40 100 160 220 

L~ 
50 110 170 230 290 350 410 so 50 110 170 230 

L(ATI) 

L(AT2) 

IC 

NOTES: 
I, 448A KTU CONTAINS TWO CIRCUITS, 
2. 'LACE STRAP ON 400-TT~ KTUS AS FOLLOWS : 

o 4008 AND C - STRAP TERMINAL 3 TO 6 

o 4000 - STRAP TERMINAL 4 TO 8 

o 400G - CONNECT TERMINAL Cl TO C3 

3. TO 400- TYPE KTU ASSOCIATED WITH FIRST CIRCUIT OF 44BA KTU. 

4. TO 400-TY~ KTU ASSOCIATED WITH SECOND CIRCUIT OF HBA KTU . 

* US£ 183AZ ADAPTER TO MUL Tl 'LE LEADS 
t TO 449A KTU OR TURN KEY IF IMMEDIATE RINGER TRANSFER IS REQUIRED. 

I TO FIRST AND SECOND PRINCIPAL TEL SETS IF COMMON AUDIBLE IS TO BE USED 

AND RINGER IS NOT TO II( CUT OFF, 

OPTION STRAPPING ON 448A KTU OPTION BLOCK 

OPTION FEATURE 
STRAP TERMINALS 

1ST CKT 2ND CKT 

AUDIBLE w 
SIGNALS 

INTERRUPTED RING 8 TO 7§ 3 TO sl 

T STEADY RING 8 TO 6 3 TO 4 

X STEADY BUZZER 8 TO 10 3 TO I 

I FACTORY PROVIDED 

JIS 

258 

268 

308 

30GI! 

25C 

26C 

27C 

28C 

29C 

29GI! 

30C 

250 

260 

270 

280 

29D 

Jl6 Jl7 Jl a 
318 378 438 r--
328 388 448 f----

368 428 488 r--
36GI! 42GI! 481011 r--
31C 37C 43C 

32C 38C 44C 

33C 39C 45C 

34C 40C 46C 

35C 41C 47C 

351011 411011 471011 

36C 42C 48C 

310 370 430 

32D 380 440 

330 390 450 

340 400 460 

3SD 410 470 

Fig . 70- Connections From 448A KTU (Variable Delay Timer Circuit) in 69E or F Apparatus Mounting to 

External Connecting Blocks (Sheet 1 of 2) 
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6684-2!5 -CONN BUtS fOil 
REFERENCE 

BU A BUI e OIII.Y 

l''"' l 22A 22f 
TO LIME B(ATI) 

21A 21f RI IIGERS 
R(") 

(NOT\ 3) 
If REQO 2SA 2Sf 
(1ST CKT) B(") 

33A 33f 
T(l) 

3A :sr \ R(l) 
4A 4F \ L(l) 
SA sr \ RC(I) (MOTE 2) 

27A 27r 

21 

20 

2S 

24 

19 

31 

' 
C(l I 

32A 32f 3t 
RC(P I I 

35A 35F 21 -
34A 34f 26 

CONN RC(PAI I 
BLK 3 I 31A 37r 29 

9C 17A· E ll TO 
L(ATI I 

lA er 448A 
16 KTU 

23A 23f 
L(AT2) 

26A 26f 

22 (IIOTE I) 

27 [ ""' &A 6f TO LINE 
R(P2) RIN!lERS 7A 7r 

If REOD B(AT2) 
2ND CKT 

R(AT2) 
36A 36f 

I Cl2) 
24A 24F 

lA If 

12 

13 

32 

23 

14 

I 
RC(,A2) 

30A 30F 36 
T(2) 

' 
28A 28F 

R(2) 
~F 

' RC(P2) ~· 
29A 29f 

' ll2l 

' 
3 1A 31F 

RC(2l ( NOTE 2 1 

I 38A 38F 

38 

34 

35 

37 

33 

(MOTE 4) 

fig. 70-Connedions from 448A KTU (Variable Delay Timer Circuit) in 69E or F Apparatus Mounting to 
External Conneding Blocks (Sheet 2 of 2) 
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S£LECT JACK ASSOCIATED \liTH 400-TYP£ KTU AID COIIIECT AS SHOWII 

TO 
ATTtii!IAIT 
STATIOI 

TO 
ATTEIOAIT 
STATIOI 

COIIIIECT IN~ lllDCK 

I 2 

Jl J2 J3 J4 JS J6 J7 J8 Jll J 12 

18 78 138 198 25!1 318 378 18 18 78 

28 88 148 208 268 328 388 28 28 88 

SQI 11101 17101 23101 2910 I 3Siit 41GI "" 5G. II G. 
68 128 liB 248 3011 368 428 611 611 128 

au 12GI 18101 24GI 30GI 36GI 42GI &GI 6GI 12GI 

U 01 RCt(PI) 

B* OR RGI (PI) 

T 
IC 7C ISC 19C 2SC 31C 37C IC IC 7C 

R 
2C 8C 14C 20C 26C 32C 38C 2C 2C ec 

A sc 9C ISC 21C 27C 3SC 39C 3C 3C 9C 

AI 
4C IDC IIC 22C 28C 34C 40C 4C 4C IDC 

LIO 
sc IIC 17C 23C 2!1C sse 41C sc sc IIC 

L(l) 
8C 12C IIC 24C 30C 36C 42C 6C 6C 12C 

SQ(PI Allll P2) 
40 100 110 220 280 340 400 40 40 100 

S(PI) 

li(PI AID P2) I so I 110 I 170 1 2so 12!10 1350 1410 I so I so 1110 

l(PI) 

810R RGI (PZ) 

UOI RCI(P2) 

l(PZ) 

S(P2) 

;::T 
10 70 130 190 250 310 370 10 10 70 

R 
20 80 140 200 260 320 380 20 20 80 

• so tO ISO 210 270 330 390 30 30 90 

AI 
40 100 110 220 210 340 400 40 40 100 

LIO 5£ liE 17£ 23£ 29£ 3SE 41[ SE SE liE 

Rl 01 RC I 

8101 RIO! 

L(ATI) 

l(AT2) 

IIOTES : 
I. 441A KTU COIH'AIIS T\10 CIRCUITS. 

2. COIIIIECT B GRO OILY 1r 448A KTU IS I'!!DVIO[O. 1r UBA KTU 

IS PROVIDED. -£ Of THE RIIIGER CDIIIIECTIOIS ARE R£<ai1REO. 

3. TO 400-TYP£ KTU ASSOCIATED \liTH riRST CIRCUIT or 449A KTU. 

4. TO 400-TYPE KTU ASSOCIATED \liTH SECOIIO CIRCUIT or 449A KTU. 

5. PLACE STRAP 011 400· TYPE KTU AS fOLLO\IS : 

• 40011 AID C • STRAP T[ltMIIAL 4 TO 6 

• 4000 • STRAP TERMINAL 6 TO 8 

• 400G - CONNECT TERMINAL C3 TO C4 

I r01 LINE RINGING 
I fOil C- AUOIIIlE RIKIIH: 
I USE 183A2 AOAPT[R TO MUTLIPLE lEADS 

4 

Jl3 Jl4 JIS Jl& 

138 198 258 318 

148 208 268 328 

17GI m• 29101 3SGI 

liB 24B 30B 368 

IIGI 24GI 3001 36GI 

13C 19C 25C 31C 

14C 20C 26C 32C 

15C 21C 27C 33C 

IIC 22C 28C 34C 

17C 23C 29C sse 

IIC 24C 30C 36C 

160 220 280 340 

I no l2so 1290 1350 

130 190 250 310 

140 200 Z6D 320 

ISO 210 270 330 

180 220 280 340 

17[ 23E 29£ 35£ 

Jl7 J II 

378 438 r---
318 448 r--
41GI 47GI r--
428 48B r---
42G I 48GI r---

37C 43C 

38C uc 

39C 4SC 

40C 46C 

41C 47C 

42C 48C 

400 460 

1410 lm I 

370 430 

380 440 

390 450 

400 460 

41E 47E 

Fig. 71-Connedions From 449A KTU (Immediate Transfer Control Circuit) in 69E or F Apparatus Mounting 

to External Connecting Blocks (Sheet 1 of 2) 
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T* 

(NOTE 3) 

1 
u ' f J < 

1 ~ T 011 RQ 
< RCI (NOTE 5) R 011 RC 

R*Oit ~CI(") 

B* 011 RGI(PI) 

L(l) 

L(") 

~*Oil RCI(ATI) 

B* 011 ~GI(ATI) 

L(ATI) 

''") 
B (NOTE 2) -TO 1ST 448A1~ 

(NOTE 4) __. - KTUUF PROVI C I 
T 011 RQ 

R 011 RC 

L(2) 

B*OII RGI(P2) 

A* 011 RCI(P2) 

L(,2) 

S(,2) 

R* 011 ~CI(AT2) 

B* 011 RQI(AT2) 

B (NOTE 2) 
•I~ 

TO 2ND 441A C(2) 

KTU (IF P~OV) L(ATZ) 

ISS 7, SECTION 518-215-405 

6684-25 
COIIII !IlKS 

lllK A lllK B 

SA , 
4,\ 4F 

2SA 2Sr 

33A , 
27A 27r 

JtA ,., 
22A 22r 

21A 21F 

34A 34F 

32A 32r 

5A 5F 

1M er 
2tA 2BF 

40A •or 
31A ,., .. .,. 

7A 7r 

ZA 1!F 

lA " 
24A 24F 

liA ,.,. 
SIA SIF 

ZIA ZBF 

ztA ztr 

s 
FOil 
~EF 
OIIL 

ERENCE 
T 

~ 0 

~ 19 

~ 2$ 

~ 24 

~ 31 

so 

~ 
21 

20 

~ 26 

~ 31 

~ 
f--< 

II TO 
UtA 

31 KTII 

~ 34 (NOT[ 

33 

---< 12 

---< 13 

~ 14 

---< 2J 

---< 32 

---< 37 

---< !1 

---< 35 

Fig. 71-Connections From 449A KTU (Immediate Transfer Control Circuit) in 69E or F Apparatus Mounting 
to External Connecting Blocks (Sheet 2 of 2) 
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SECTION 518-215-405 

CO/ P9X STA 

NOTE ; FOR 7TH liNE, 
CONNECT T(STA ) TO 
SAllE TERIUNAl AS T (CO ) 
USING 183A2 ADAPTER. 

Fig. 72-Connections From 4518 KTU (Music-On-Hold) in 69E or F Apparatus Mounting to External Connecting 

Block 
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69E OR F 
APP MTG 

CONN A CONN 8 

6684-25 
CONN 8~KS 

8~K A j 8~K 8 

ISS 7, SECTION 518-215-405 

SHOW 
REFE 
ON~Y 

N FOR 
RENCE 

TO SIM ILAR TYPE [ 
PRIVATE LINE CI RCUI T 

T 
R 

lA IF 

zr I ' 
14 

9 AT DISTANT END ZA 

TOAUDSIG[~ 
Rl @)l 

TO DIODE [ MATR I X _:C:;.A;_ _________ ~ 

Jif SIGNAL KEY MAY BE A CONVERTED PICKUP KEY OR ANY 
EXTERNA~ NON LOCKING KEY 

OPTION STRAPPING ON 461A KTU OPTION BLOCK 

FEATURES OPTION 

UNOER INTERRUPTED RING w 
CONTROL OF 
TIME•OUT STEADY R lNG T 

AUDIBLE CIRCUIT COMMON WITH DIODE 
(B RELAY) MATRIX CONTROL s SIGNALS 

UIIOER STEADY RING R 
CONTROL or COMMOH WITH DIDO£ 
R RELAY MATRIX CONTROL 

N 

10 SECONDS X 

TIME·OUT 
16 SECONDS z 

WITHOUT 23 SECONDS X OR Z 

AUOIIllE R I NGBACK TONE M 

STRAP 
TERMINA~S 

1 TO 8 

6 TO 1 

1 TO 8 

4 TO 6 

I TO 2 

2 TO 3 

REMOVE 
X DR Z 
STRAPS 

9 TO 10 

IZ 

13 

16 TO 
461A KTU 

Fig. 73-Connections From 461A KTU (Manual Signaling, Ringdown Private Line Circuit) in 69E or F Apparatus 
Mounting to External Connecting Blocks 
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SECTION 518-215-405 

TO 
400-TYPE 

KTU 

SHOWN FOR 
R£FER£NCI: 
ONLY 

467A 15] TO 
17 KTU 

f«JTE , B SA IT AMJ B GRO ARE OHL Y LEADS REQUIR£0. 

• COioWECT TO ANY UNUSED A 1 TE~IHAL ON 
BLOCKS 1, 2 , OR 4. 

Fig. 74-Connec:tions From 467A KTU (Low-Voltage 
Monitor Circuit) in 69E or F Apparatus 

Mounting to External Connecting Blocks 

I 69EORf 

SHOWN Filii 
REFERENCE ONLY 

1] TO 
469A 

8 KTU 

NOTES : 
I • LAMP CIRCUIT TO & EXTENDED, 

TO CONNECTING BLOCK TERM I HAL 
ASSOCIATED \liTH THE MOUNTING 

fACILITY fOR 400-TYPE .KTU. 

2. EXTENDED LAMP CIRCUIT TO 
ADDITIONAL LAMPS, US£ 
01<£ 469A KTU fOR EACH 
20 ADDITIONAL LAMPS . 

Fig. 75-Connedions From 469A KTU (Lamp Extender Circuit) in 69E or F Apparatus Mounting to External 

Connecting Blocks 
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69E llA F APP "TG 

C1lNN A I C1lNN B 

66B4-2S CONN BLKS 

BLK A BLK B 
T(CO) 

1A 1F 

R(CO ) 
2A 2F 

TO CO [ 
LINE 

A 
SA SF 

T 
6A GF 

R 
7A 7F 

A(U) 
BF 

I 
-

UNRESTRICTEO ;::::-

~;EPHONE ......_ 

'li "" ... _, .. _ 

"" "" "" 
.,.,... 

-""" tiU '"" '"" ... """ IA- E 7A- E I JA-E ' ISA-E ,20A-E 
RESTRICT EO 
TELEPHONE 
SET 

' bA- t I <A-t 

s HOWN FilA 
EREr«:E 
y 

REF 
ONL 

14 

1 

12 

13 

16 

TO 471 TYPE 
KTU 

ROW AHO ~NAL SSIGiftNT FilA JACKS 

-""- -"" 
""" 

.,. 
"" "" "" "" - . .., "" "" '"" IIIU 

llA-E ~~·-· (IA-t IA-E (1A- E IJA-E 

, __ 
~<A-t ""-t !••-• )I <A-t , .. _. 

ISS 7, SECTION 518-215-405 

SI«JWNFOA 

RE~~RENCE 

1 
-< 9 

l i«lU_ L""" l""" "" 4tu 
TO 

l "'" l """ """ . .., .... 
~ : 400 

ISA-E 
,._. 

II A-t 7A- E JA- E 
TYPE .,._. 

<A-t -< 1 KTU 
1E 

«•-• .,._ . ... -. ,.._. 
~·-· k B 

Fig. 76-Connections From 471-Type KTU (Battery Reversal Toll Restriction Circuit) in 69E or F ApparatuJ 
Mounting to External Connecting Bloch 
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SECTION 518-215-405 

(NOTE 1) 

'"G9E'ORF 
APP 
"TG 
~ 

CONN A 
r---
~-25 

CONN . 
BLKS. 

~ 
T(CO ) r;;--

TO CO ( ru-LINE RI CO ) 

A t-s;--
T r;;--
R ~ 
A(U) ~ 

I ~ 

r--
UffiESTRICTEO ~ 
~~~EPIDE r 1 

T 
~ 

~ ~ ~ ~ ~ 
R ~ ""- ~ ~ 
~ ~ -""'- ~ 
R~ 

,_.~ ~- ~ 
RESTRICTED - -
TELEPIIONE - - - -
SET A1 - - - -

LG - - -
L~ ~ ~- ~-

SHOWN FIJI 
REFERENCE 
ONLY 

14 NOTES ' 
1. THE 4798 KTU IOJNTS IN CONNECTIJIS 

9 A ANO B. CONNECTIONS ARE mE TO 
CONNECTIJI A ONlY . 

2. REFER TO SECTION 518- 215-40 1 FIJI 1 TO 479B RfPLAC£11ENT OF OPTIOH PlUGS ON 
KTU 4798 KTU AND 107A AND 1078 12 !NOTE 21 CIRCUIT IU>ULES . 

~ 

13 

16 

ROW ANO TEAftiNAL ASSIGiftNT FIJI JACkS 
'-"'-" 11Mi BLLU\ 

4 
~ ~ 

~ ~ -'-"'- 10 '-"- '" ~ -""'- ~ _._,.,_ 
~ 

~ ~ - ... Zli "" ,_..,_ _ . ..._ -"""- "'"' ~ 
~ ~ 410 "" "" llG "" '"" """ """ '-'-"-
~ ~ 4Zii "" "" 12G 111U <4G 

~ ~ - E (1A-E lA-E - - - - -
- - - - - - - - - -
- - - - - - - - - - -
- - - - - - - - - -
- - - - - - - - - - -

= = j4<A-t ... - t••- l<A- l OA- f••- '""- , .. - (<A-

~ 
~ 
~ 
~ 

-
-
-
~ t••-

s HOWN FIJI 
FERENCE 
LY 

RE 
ON 

~ 

k 

TO 
1 400-

TYPE 
KTU 

Fig. 77- Connections From 4798 KTU (Rota~ Dial Toll Restriction Circuit) in 69E or F Apparatus Mounting to 

External Connecting Blocks 
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1ST 13A 

[

14A 

LINE 
(NOTE 1) 15A 

18A 

TO 34A 

2ND 
LINE 

3RD 
LINE 

4TH 
LINE 

5TH 
LINE 

6TH 
LINE 

7TH 
LINE 

VOICE COUPLER 

-E R(STA) 
-E T(STA) 
-E A 
-E L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 

[ 
R(STA) 

T(STA) 

A 

L 
,.., 

( 1'12 

(NOTES 2 AND 3) 
SSE OR F APP 

I'!DUN "TNG 
I CONN A CONN B 

BLOCK A BLOCK B 
31A 31F 
40A 40F 

22A 22F 

3A 3F 
4A 4F 

30A 30F 
25A 25F 
33A 33F 

32A 32F 

2SA 2SF 

23A 23F 

24A 24F 

BA SF 
1A 1F 

5A 5F 

21A 21F 

3SA 3SF 

17A 17F 

SA SF 

35A 35F 
27A 27F 

7A 7F 

2A 2F 
26A 26F 
36A 36F 

38A 38F 

34A 34F 

37A 37F 

SA SF 

28A 28F 

SHOWN FOR 
REFER ENCE 
ONLY 

37 

34 

21 

0 
1S 

36 

25 

24 

3S 

35 

22 

23 

16 

14 , 
20 

30 ,, 
8 

28 

31 

13 

s 
27 

32 

33 

26 

2S 

12 

38 

NOTES : 
1. 

2. 

3. 
4. 

5. 

TO 
4SBA 
KTU 
(NOTE 4) 

ISS 7, SECTION 518-215-405 

TERI'IINATIONS ARE FOR 400H IN JK3 . 
SHOWN AS EXAMPLE ONLY . 
SUPPLY LAI'IP GROUND ON 15A OF BLOCK A 
INSTEAD OF I'IG . 
DO NOT CONNECT RN TO 17A OF BLOCK A. 
I'IUSIC-ON-HDLD CIRCUITS FOR LINES 1-4 
ARE ON 4SBA KTU . LINES 5-7 REQUIRE 
ADDITION OF 116A1 CIRCUIT I'IODULE TO 
4SBA. 
A SSE OR F EQUIPPED WITH BOTH 
A 4SBA KTU AND A 116A1CI'I CANNOT 
BE USED WITH A SECOND 4SBA KTU 
EQUIPPED WITH A 116A1CI'I OR ANOTHER 
KTU WHICH REQUIRES THE USE OF THE 
RN LEAD 

Fig. 78-Connections for 498A KTU (Music-On-Hold) in 69E or F Apparatus Mounting 
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SECTION 518-215-405 

3 3 3 3 

YJ•• YJt3 YJ t2 Y Jtt 

I I I I 

,- - ---, 
I , - ., I 

_1_1 I I 
~ llii l ~l l 
I I .. 

.,JI IT--l 0: 

I ~ 
0 .. 

.... o-J i 
0: 

" I!! 
9 0 I ~I ! 
"' I oo .... ~I 

0: NO: 

"' o--, 0 ...oO 

z .. .-b 0 
;::: 0 I ll~_j 

.. .... 
u ;g "' 

u 
z o-, 1 " z > '> 8 !? 

.,. 
~ I I 

><N 

N I I 
!;l '( 

ll 

I I 
~ l liil I I 

I L _ J I L _ _ __ _J 

Fig . 79- Factory-Furnished Wiring for All and BTl 
Circuits 

CONNECT! NG BLOCK 3 

3 3 3 3 18 18 18 18 18 18 18 18 

y J4 y J3 y J2 y Jl 14 

LJ.. _._~~ y y 0 0 
Jt'( J2'( J3'( J•Y J,,y J12Y Jl3y J1•Y 

L ......_ 4- _._ _____ __ (R-.!!hl. 1-' y y L ___._ _._ _._ _j I I I I 
... ,_m-..f!l_- - -- _._ ~ ......... _j 

I I 

l~::.:!::~:~w~ -·---J 
INTERNAL 
POWER GRD A (2) (W- 0 ) 
SUPPLY ---~ 

BAT A (2) (0-W) ___ T __ _ I 

TC 

I 
3 333 333 3 I 
YJtB Ym YJt6 Ym '(J8 '(J7 '(J6 YJ5 ! 
I I I I L_._ _.____._ ~ y 0 0 

l... _._ _...._ __...- - -- - - 1!!.-~ _j 

-- -- fACTORY fURNISHED WIRING 

I 
I 

18 18 IB 18 18 18 18 18 l J5y J6y J7y Jay mY Jl6y mY JISY 

Y L ___._ _._ _...._ .....J I I I I 
L - .LW..-.!!1._ -- - - - - -4-- _..._ _.__ ...J 

Fig. SO- Factory-Furnished Wiring for Bat. A (1) and Bat. A (2) Circuits 
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TO 
INTERNAL 

POWER 
SlFPLY 

CONNECTING BLOCK I 

1000000~00 

16 0 0 0 0 0 a< 0 0 

22 0 0 0 0 0 a< 0 0 

280 0000~00 

3400000~00 

40 0 0 0 0 0 ~ 0 0 

r--- -- --.._,1 

CONN ECTING BLOCK 3 

ISS 7, SECTION 518-215-405 

CONNECTING BLOCK Z 

CONNECTING BLOCK 4 

~ 
~ 

4 0 0 0 0 0 "'-, 0 0 

10 0 0 0 0 0 ~ 0 0 

16 0 0 0 0 0 ~ 0 0 

2200000~00 

2800000~00 

3400000~00 

40 0 0 0 0 0 a< 0 0 

46 0 0 0 0 0 a; 0 0 

I 
I 
t 1~!~1 15 15 15 15 I 

~ Jl~ Jl2' Jl!'( Jl41 17 17 17 17 

~I .!.!!_-~---- ..!...----.!- -L _j I J l)' JZY J3'( J4'( 

GRD B ( I )IW - G) ;}, 9 r1 ° y 9 ~-------- .1- ....__ _.__-+- _j 

- -- - - - -t- - I 11 11 11 11 I 15 15 15 15 
BAT. B I I) (G - W) I I J v v v v I v y v y ------ --t---- + Jill JIZ) Jl3) Jl41 Jl( JZ J3) J41 

L ___ ~-~:~-~~-~~-_j_J_J_J_J 
AI IW) _J 

130 r-:-----~-~-~ -.~ 17 17 17 17 

I Y Y Y Y Y J5y J6Y J 7Y JaY Jl5y Jl6 Y Jl7y JlaY 

I I I I I L_.._--4---!-_j I I I I 
I I I L +- ~-!!!_ - - ------ .._ _._ _._ _j 

GRD B IZI (R-G) I J I I - --- - -t- 15 15 15 15 15 15 15 15 

_!.A~~~~-~ --+.- _ ~ ___ j J l5y Jl6y J l7 '( JlaY J5y J6Y J7Y JaY L--=== (R- 0) = ~---!- ~_j ___ l_l__l_j 
- - ----- -FACTORY FURNISHED WIRING 

Fig. 81-Factory-Furnished Wiring for Bat. B (1) and Bat. B (2) Circuits 
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SECTION 518-215-405 

CONNECTING ILOCK 3 

(R-G) ST 

9 oooooob~======~------~ 

10 o 'l f o o o s_ -1- I ~ 
TO 1 (G-R) MO Jll Jll 

INTERNAL [lotG (R-O) --- -------j---~-'-(6 ~S 
POWER - --- --t - I I I .L ..,1!2 L Jl2 

SUPPLY lotB (0-R) 
r ~ 6 r--'-=-< S 

* ----~-----_J 1 I t-_.:!.!~6 t-~s 

r -- - ___J I I t ...1!~ 6 t-~ s 
' I JIS JIS 

I r
---------~ t-'-<6 t---'-=<s 

n I .L Jl~ .l ~ 
I o.sA r------ e r ~ s 

I ~T~Ru;T~ I t- _!I!..( 6 +-~ 5 

I I @ I I L ...1!8...( 6 L ~ 5 

I JIO I~ JIO I ST 

I r---< ~~ lot : 2)----r---------1 

I I L ~ -+ lotG Jl Jl 

I I I 3 >-- - - r ~ ~~ 6 --:;2=-< 5 

I I - - I I I t ~3~ 6 t -:;3=-< s 

I I ~
--~ I t--'-<6 t--'-<5 

INTERRUPTER I I I J4 J4 

I I I I ~-=-<s t-'-<
5 

I L J9 ~~@ I J9 I I I t--!'"-< 6 t---.:!5-< s 
--< 10 lot 3 > - - --' .L J6_/ t J6_/ 

I I I I I T ------6 ------5 

L 
+- J7-< +- JT-< 

I ~ '" > ----- J I L -:;8 6 L -:;8 5 
I l__j I -'-<6 --<5 

L-------~~-----------J 

INTERRUPTER OPTIONS 

KS-19175, Ll INTERRUPTER 

- - - - FACTORY FURNISHED WIRING 
z IOV AC MOTOR 

*WHEN 19C2 POWER SUPPLY t ' T'OPTION) 

IS PROVIDED, AN EXTERNALLY LOCATED RINGING 

SOURCE lotUST BE LOCALLY PROVIDED . 

y 

X 

w 

KS-19385 , L2 INTERRUPTER 
24V DC MOTOR 

KS-15900,LI I NTERRUPTER 
IOV AC MOTOR 

KS-19384,L2 INTERRUPTER 
24V DC MOTOR 

Fig. 82-Fadory-Furnished Wiring for MB, MG, and ST Circuits 
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: ca .. 
0 
w 

4 4 COHNECT I NG BLOCK 3 

YJ4YJ3 YJ2YJI ~ 
L --t L -+ C>--<>--<>--0 

r--t_--......_-, 2 JlljJ12Y Jl3yJI4yJI5yJI6y Jl 7yJisY 

4 4 4 4 rl2~ fl3 I 4 L--++;----------+- I I ~- ----, '--- -o 0 9 0 0 "" 0., (W-G) LSI LS (W-G) I J +-_j t-J LJ 
2A ' 2A '- - - -o 0 'L 0 0 0 I 0 I 00'- l(W-G) LS2 LS (W-G) I 

YJeYJ7YJsYJs L.-J. --++--r-----------' I I 
L--+ L i- T 1 --n 1 1 I I 

-- - --+-- -- -- ----~ 0 '[_ 0 I 0 -"I b I "- j_w-G) LS3 LS (w-G) 1 I 
1
1 1 ~n -t-++-r+ (w.:(i) LS4--LsTw-Gi ______ _j 1 

f~ ~~44+++-----------------~ 

?---!-----+----------Bob 6 o1o1ololoCll 
ns riJ r2 L-------------+-+-++, _j_j 
2A 2A SA 17 -- --+ -t + +-+- CONNECTING BLOCK I 

..... __ -~----w:.iiii")--, r '?-.~ OIOIOI'j>lb) I (0) LGI ~ 

TO 
INTERNAL 
POWER 
SUPPLY 

.IOVGRD(I) ~BR---t---r-+-1-i I I ltL-+t---------, e>-o---<>-0--<>1()-() 
------' ,ii!J ___ +--+-t-1---+-t...j_j I 'BL) LG2 

!.L
0
Ll!l __ ~ I : 1 L_-+-+~-=--tt~===-=---=-=--=+-t~l--=-o_o_o_o_o__j>)o o 

I I I I I I I I LG2 II 0 0 0 0 0 oJ 0 0 

I I L- --t-t --it------ -- -tT-- i7o_o_o_o_o~o o 

1

1 

i : 1

1 
J 1 1

1 
1

1 23o o o o o oJo o 
:'b o o olo o o O_j 18 1 ----r+-- 1 1 29o o o o o <>..o o 

L--r--4--r-~ r------~~ 
1.l 1 1 I I JSO o o o o oJo o 

_!!)II_?J!_(i}_j_w~) _____ 
1 ~-'tJ 0

1°1° r ~ :I: 410 0 0 0 OJO 0 

~~W ___ ID-----~-+~-~+~ 1 1l 1 r-----
1 I I Lt--- + - - - --- - --, I I 
I II G3 '---+---------, I I I 
1 I L- _!:.----~--- ----+-t-t-j-1 CONNECTING BLOCK 4 

I L _ _b_G!._ ___ +---, ill I I ~ 
201.o 'L 0 0 0 0 0 "'' LG I I I I I I <>--<>-<>--<>-- I o--o 

------- l 1 Ill L I _____ _ 
CONNECTING BLOCK 2 I I I I I -r s 0 0 0 0 0 ~ 0 0 

~II Ill lllooooo<:F'oo 
~ o--o I I I I - 11;;-;;--;;-~--;J. o o 

~--~~------t-r--~ , 
so o o o o '[__ ~ .':._ _ -}J 1 LL§ ~_L 2.:_ o_o_o_o_o "' o o 

COHNECTINGBLOCK 2(CONT) I : 290 0 0 0 0~ 0 0 

~ 
1 LG4(S) 3So o o o o<:F'o o L _________ ! 
I ., a o o a o u...,o o 
I 

210 0 0 0 0 0 0 ~ ____J 47 0 0 0 0 0 ~0 0 

220 0 0 0 0 0 0 o) 
230 0 0 0 0 0 0 0) 

-- ---FACTORY FURNISHED WIR ING 

Fig. 83-Fadory-Furnished Wiring for Lamp Steady Circuits 

u; 
"' _ ..... 

"' p; ... 
0 z .., 
'!" .., 
.., 
8 .., 



SECTION 518-215-405 

7 7 7 7 1 7 

Jl3~ Jl4~ Jl~~ Jl&'( J17J JIB~ 
t-.J +-.J +-...J 

~I ~I ~I 
I I I 

CONNECTING BLOCk 2 CONNECTING BLOCk 3 I I I 

[ ~ l w::ii 1 s
1

1 ~l ~I ;ri 
~0 0 0 0 0 

TO 
INTERNAL 
POWER 
SUPPLY 

:::::::::::J _, _,I _, 

~r;-~ ;;-~-;-;~= (5-~r- -i---~---1--

2~~~~-0-+~"J------~--l--~--
3 0 0 9 0 0 0 I 0 I 0 I (5 -Rl J I I 

L---+-T-+------
40 00000101~ I I 

~&~-y_-~- 0 ~.!-{---~~== (:R~--1--
r-T{,I I I 

6~~~~~-C+-t-":::!1------------t--
1 o o 9 o I o I o 1 oto I 1 15 - Rl 

L-~~~ ~~----------~ 
80 0 0 0 I 0 I 0 I 0 I ~...J 
r-- -t --r-+- ~ J--L 
1 r-~~++- -----------~ 

17 ,..--++4--t-+-------------
..!.Q.YGRD(Il_LW~ltlf~! j 0 1°1° I y L+t--=--= === (0)- = ==LGI 

! IDV(I) (BR!I++ I I U.J-H ______ ...J.!LL ___ L£ 

-----'-+ ----t_l-- _.;_j 
I 1 1.!8-o o o o o o--;;- -o-1 il ----~ 
II I L_..!!..R!.._ ___ L£ 

I r----t---...1 II r---4------- ________ L£. 

L-~~--T----------------
1 r1~ j y o o 

1 
o y a.-------- -------

.!f~o;7F,!2LJW1;~l L .:::t = _ .J L-+ _ +- _______ J1.!. ___ __l.~ 
-=------+-------' I 

L2~ ? o o o o o <>--' 

I 

CONNECT ING BLOCk 2 (CONTI 
I 
I 

~]: 
210 0 0 0 0 0 0 o.;;--~--J 

22 0 0 0 0 0 0 0 '< 
23 0 0 0 0 0 0 0 o) 

Fig. 84-Factory-Furnished Wiring for Lamp Flash Circuits (Sheet 1 of 2) 
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fROM 
SH I 

ISS 7, SECTION 518-215-405 

7 7 7 7 7 7 7 CONNECTING BLOCK I 

Jl~ J2~ J3 '( J4~ JS '( J6~ J7~ J8~ ~ 
~ _j .. _j .. _j .. _j INTERRUPTER S o o o o o o o S I r6 ; I S I ; I 1 - - - - - - - - _s>; 
~ 2A L __j_ _j_ J 10 4 JIO II 0 0 0 0 0 <f' 0 0 -""..,...- - - ---,-< 10 ::o~ > 11 >---, I I ~l I I IJIO , 1 I 11 o o o o o o.. o o -- ~~,.- rs I -rr< 13 bs f'XU\,1/ r -------- _J I 

: 2A JIO ~ JIO II I I 23 0 0 0 0 0 o-
1 
0 0 

-------. -"..J- t-;:9-t-F< 16 ::tJ•s ) II >-l I 
I 2A I IJIO I 29 0 0 0 0 0 Q.. 0 0 --------~1+1-<19 b r2~ IIIII rl ----------'] 

3S 0 0 0 0 0 0' 0 0 
I I SA I 

1 I I I 41 o o o o o o o o I lJ9 J9 _ll I 1 1 ----------' 
I J-: 7 13 >--- t I I I I I CONNECT! NG BLOCK 4 
L-{6 fl(~~~~ ~ABCOEriG H I SA I <>--<>--<>-<>-- <>---0 

1 I II 
~G.!_-------------------~ .w_jl I I r s_o_o_o_o_o_:r..l 0 0 
_.!:GL - - -- - -- ------- - - - --~ T I I II 0 0 0 0 0 o-1 

0 0 l:c;l- -\o)----------- -----I- I l:c;2- -\Bll----------------+--- .!.J.-.1 11 o o o o o o o ----------------- ----~--+t-- ----- _J-: 
I II 23oooooo-oo 

~3 __ - ~Rl.__--- ---------- --+-- rrl I -~o_o_o_o_o_J-,0 0 

LG3= = = = = = = = = = = = = = = = = = = = =t: = = _l 3S o o o o o o-
1 

o o 
_.!:G4_:-_::-_::-.JS.L _::-_::-_::-__:-_::-_::-__:-_::--_::-__:-__:-__:-_::--_::-__:-~ ______ 4J._O_o_o_o_o....J-, o o 

47 0 0 0 0 0 cl 0 0 

---FACTORY FURNISHED WIRING 

Fig. 84-Factory-Furnished Wiring for Lamp Flash Circuits (Sheet 2 of 2) 
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SECTION 518-215-405 

22 22 22 22 

Jl;y Jl~ Jo;r' Jl.;r' Jo;r
1 

JosY
1 

JI7Y Jl;r' 
1 ! I I I I 
r-- +--J t--J t---' 

!II !II !I I !II 
-'1 -'1 -'1 -'1 

CONNECTING BLOCK 2 

I I I I 
CONNECTING BLOCI< 3 I I I 

~ _: ~i ;l .: 
o----~L-- -='L---~---~--

500000~00 10 0000yo 

L~r.:::.::.-l L_.t·~,_ ___ j 1 1 1 

CONNECTING BLOCK 2 (CONT) II 2 0 0 0 0 0 Q. 0. o-~ I I I 

~ :: 3 0 0 0 0 0 ? ) 01 o-f--------4---+----~--
~ II 1 1 :1 IR-sl 1 I I 

21 o o o o o o o o.-~~ - ~'' ~~~-t-------....J I 1 
) I I I • 0 0 0 0 0 0 I 0 : ""I I I 

22 o o o o o o o ex, 1 50 0 0 0 0 9 I 0 1 <>-t-------------1-----~--

23 o o o o o o o o-' I _.1:1-L-r-------..!..·~~--J I 

FROM 

INTERNAL 
POWER 
SUPPLY 
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: 6 0 0 0 0 ro /'to I <>-t-1 I 
I 7 0 0 0 0 I 0 I? I 0 I<>-~+---- ----------+--
1 I I 1 I ' I I IR-sl I 
I I I ~f--!--+-+-----------------' 
1 eo o o o1o1o1o:9-+J 
I I I I I L+-, 
I r-----t-+-t-t--J I LGI 

I I I r----t-t--+-t----1----- --- - --- ---------
1 I 171 I .r--,-t-~--r--t------------------!.!1L 

oov GRO loHw- sRI I I r~ A- 9 ° 1° I 0 1 y 1 a.-,--+------------~Oi---~:GI 
-----------4l..j-t---- --' I I I L-+-t--------- ---- ---- ----

1'1 1 I I l~--4-+------------.J!!!:! ___ g;..s_ 
_;~vJ_I .!.__,!!Rl.t-4-L------+--+--' I 1 

Ill los '-+-----~-r--------1 
111 '-'-o o o o o 1 o o o-J 1 I 
11 1 I I ._ ___ !!f!.L ___ 1,!1!_ 

1'1 r ------+-----" 

:: L__t_;::.-::..-=:...--=--t-=-=== =========-=--=--=--==---=-==~-= 
1

1 r!ll~ ~ y o o 1 o ? ,_ ______ _ ____ _ ____ _ __ _ 

L-r---J I I I 1 
_!O~~R_E~'iw.:~_!.__-t----~ L--+- -4------------ - -.!.§l_ __ _L:G~ 
_;_I.Q_V_(£.1 __ _j~-1--t---------------' I 

I I 
1 13~ y o o o o o <>-J 

I I 
L __ _ _J 

Fig. 85-Factory-Furnished Wiring for Lamp Wink Circuits (Sheet 1 of 2) 

TO 
SH 2 



FROM 
SH I 

22222222 

J;y J~ J~ J4Y J~ JsY J7y JaY 

t-J t-J t-J t-J 
I I I I 

ISS 7, SECTION 518-215-405 

_I Nl ..,I .. 1 
~I ~I ~I ~I INTERRUPTER CONNECTING BLOCK I 

IF.: I l ~ 
-~~-+---~---+----,~IS 4r:!!.!?---, S 0 0 o o o J 0 0 

1 I I 1 I r--------- ) 
I I I I I I II 0 0 0 0 0 ~) 0 0 

.l. ~i I I I JIO I I 17 0 0 0 0 0 9. 0 0 ---- ---v--r---r--"1-t~ 12 I I r _________ J) 
I I II II 2300000o'OO 

I FlO I I I I I 29 0 0 0 0 0 ]\ 0 0 J. a 1 I__,_J~ 2o~l!..-, I 1 r-------- J ------- ~~--11""' 21 
,-- I I I I 350 0 0 0 0 o' 0 0 

I II I I I I I 41 0 0 0 0 0 'I 0 0 

I ~~ I IJIO <I II I I ,---------' ___________ ....._"""-'"rl-~ 18 F2 1 1 
I SA I I I I CONNECTING BLOCK 4 

:~~I I~ :7 ) 1 2~! -tl11 I II ~ L_J~8 _7,0 lr-;"V\ 'FII II ~ 
b ~ I SAl I 1 s o o o o o 'i', o o 

~}===--=--=-===--=-----_ .:=-_-=.-:---=---=--=--=---------==~+-=- 1 lr-;;-:--:.-:-:--0-:J 0 0 ----------------------------+-' I I I 
~~---fs~----------------------t----t"tJ 17 0 0 0 0 0 '1-, 0 0 
-----------------------------t---~~--------...J I 

I 1 I 23 o o o o o crJ o o 

~!!_3 ___ ~!!l, _______________________ L--+t-2~0-~-~~...:'_t1 o o 

.,!;!l!_ _____________________________ t ___ j I 3SO 0 0 0 0 o- 1 0 0 

--------------------------------4----_j 
------------------------------' 
LG4 (S) 41 o 0 0 o o \'l 0 0 -----------------------------------------..J I 

470 ooooaJoo 

-- --FACTORY FURNISHED WIRING 

LAMP 
CONNECTING BLOCK NO. 3 

OPTION STRAPS 
LOAD 

PLACE REMOVE 

z KS - 19175, ll INTERRUPTER 
IOV AC MOTOR I TO IG TO 5G 

100 3G TO 7G 

y KS - 19385 , L2 INTERRUPTER LAt.<PS 180 TO 190 
24V DC MOTOR 

X 
KS- 1!5900, L1 INTERRUPTER 
IOV AC MOTOR 101 TO IG TO 5G 

200 - 3G TO 7G 

w KS- 19384, L2. INTERRUPTER 
24V DC MOTOR 

LAMPS 180 TO 190 

Fig. 85-Factory-Furnithed Wiring for lamp Wink Circuits (Sheet 2 of 2) 

Page 107 



SECTION 518-215-405 

CONNECTING BLOCK 3 

RN ~ 
r~-----~==-~====~~-~:J~~L~~~~~ 
I I ±lOY . :I:18Y, OR ±IO!IY 9 b b 0 0 0 0 0 0 
1 I r-----------iil-"iRiiiov,TiiV"'OR-£iOsv-----, 

Jl I Jill f--:J
1
----, t:J;;------~~--------, I 

11)---+ II>--~ .---< 10 t-'-'-( 10 r--<> y 'j' 0 0 0 'i... 0 :!:IOSY 
J2 I I I I J2 I I l -------RG-

11 ) --.... I I >--!._2-+ .--:...( 10 ... J.!_2-< 10 r 1---J ----------------
1 I I I 1 TO 

II )-~.... II>--!..!_~ ._.:!.3-< 10 +-J.,!.~ 10 1 16 'j' 0 0 0 0 0 0 Q 118V INTERNAL I I I I ._________ POWER 

II>-~.... II >-J..!.'4 +-.!!~ 10 ... J_!_~ 10 ~ ~-----------------_.!!~- SUPPLY 

JS I JISI I JS I JIS 1 17 o o y o o o 't__o _____ !~~ 
11)---. II>--"+ t--'--( 10 t---( 10 I I GRD 

II>-~~ II>-,[!~ l.-_,1~ 10 ~-!.!.~< 10 L_.!!!_ __ ~:::::::~----=--=-~----
1 1 I I CONNECTING BLOCK 2 

11>-.1]~ II>--!!~ ._.!!!...( 10 .... J.!.
7-< 10 ~ABCOEFGH 

I I I I o---o-o--o---o- I <>--<> 
II >-~...J II>--!..!_~ L..:!~ 10 t_,l.!_!l-< 10 

c 
"" ... 
Q. 
=> 
0: 
0: 

"" ... 
~ 

J IO 
t--<7 
I 
I 
I 
I J9 
L--< 4 

INTERRUPTER 

[(g)] 
~4 ~~ 

I 
I 
I ±lOY, ii8Y 

J9...JI OR !IOSY 
12 >--

CONNECT ING BLOCK 4 

~ 
RG 

5 0 0 0 0 0 0 0 Or::-­
'1 

I I 0 0 0 0 0 o o 0<) 
'I 

17 0 0 0 0 0 0 0 ex:~ 
) 

23 0 0 0 0 0 0 0 «"'' 
) 

290000000CX. .... 

35 0 0 0 0 0 0 0 0( 
) 

) 

41 o o o o o o o acJ 
) 

47 0 0 0 0 0 0 0 CY) 

5 0 0 0 0 0 0 0 o.::--1 

COHNECTI NG BLOCK 2 (CONT) '; 

[~]! 
I 

29 0 0 0 0 0 0 0 a:-;-J 
30 0 0 0 0 0 0 0 « ) 

) 

31 o o o o o o o a) 

CONNECTING BLOCK I 

~!~ 
5 0 0 0 0 0 0 0 ~-­

..., RG 

I I o o o o o 0 0 0::.~ 
.) 

17 0 0 0 0 0 0 0 a:::..., 
) 

23 0 0 0 0 0 0 0 C("" 

.) 
2900000000:::: .... 

) 
35 0 0 0 0 0 0 0 0::: 

'I 

41 0 0 0 0 0 0 0 1$--:.-~ 

Fig. 86-Factory-Furnished Wiring for ± 10 Volt, ± 18 Volt, ± 105 Volt, and RN Audible Signaling Circuits 
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CONNECTING BLOCK I 

I 0 0 o 

2 0 0 0 

3 0 0 0 

0 0 t~~ 

o a L~~ 

a a L~~ 
40000000~ 

6 0 0 0 0 
o 'L~-~ 

CONNECTING BLOCK Z 

3Zy 0 y 0 0 L~~ 

I L-----
L-------

33? o y o o y_ ~ ~ 
I L-----

34 ? o ? o o y_ o o-

1 L---== 
L-------

3~? o y o o y_~~ 
I L _ __ _ _ 

L-------
3&yoyooy_~~ 

I L ____ _ 

L.-------
370 0 0 0 0 l~ 

~~u;g 
43y_ ~~ ~~~~~ 
46 0 0 0 0 0 0 0 o-

47t~~~~~~~ 
48 0 0 0 0 0 0 0 o-

Fig. 87-Fadory-Furnished Wiring for Jack 1 

ISS 7, SECTION 518-215-405 

JI(Al 
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SECTION 518-215-405 

CONNECTING BLOCK I 

ABCDEF[OH 
<>--<>--<>-<>-- ' ()-() 

70 0 0 0 0 
'L~~ 

80 0 0 0 0 

L~~ 
90 0 0 0 0 'L~~ 

10 0 0 0 0 0 0 0 o-

12 0 0 0 0 0 
L~~ 

CONNECTING BLOCK 2 

L~ 

16 0 
17 0 

18 0 

19 0 
20 0 

0000 005 
0 0 0 0 0 0 

0 0 0 0 0 0 

::::::~ 
0 0 0 0 0 0 0 

CONNECTING BLOCK 2 (CONTI 

37r 0 L~~~~ 
L _____ _ 
38loyoot~~ 

L_ L==== 
39yoyooL~~ 

L_ L==== 
CONNECTING BLOCK 2 (CONTI 

J2 IBl 

----t---<14 
.,_--+- - -< 12 

+----;----<9 u----4-_ -<13 

t-tr+=+== ~ ~ 
++ +- Ti r - -< 19 

+-!. ~ +-1 t- - -< I 
JttfHi--< 8 

IIIII I 
IIIII I 

__. I Ill I 
IIIII 
I Ill I 
I Il l I 
I Ill I 

- -<23 
- -<29 
- -<32 
- -<33 
- -<36 

- +-+ +--+ +- - -< 37 

_j II II 
==t til- -<31 
==Ht-- -<2o 

--d-!- --<21 
==-+-- -<26 

I 
I [~!9 

.. 4 t o o o o o o ~ , -- - L- -< 27 

; 45t~~~~~ C>- : ===t= ~~= 
; ------ ,.' ----r- -<25 46t~~~~~~ li1 --- - -<22 
' 47 0 0 0 0 0 0 0 ~ ' - - - ±= - -< 39 

• 48t~~~~~~t· ----L- -<38 
(o 49 9 0 0 0 0 0 0 o- ,. . - - - J 
. L _____ __ .-' ----- -<35 
1 50L_~~~~~ o- I =====~~~ 

Fig, 88-Foctory-Furnished Wiring for Jock 2 
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Fig. 89-Factory-Furnished Wiring for Jack 3 

CONNECTING Bl.OCK I I 
ABCDEF!GHI f. o--o--o-o----o- I o--o i - '* 

19 0 0 0 0 0 9 0 o-- - ._ - - - -< 14 

'-- -- - I- - - - -< 12 

20 o o o o o Lo_":= =I====~ ~ 
2 1 0 0 0 0 0 9 0 o-- - ii- -----< 0 

::: : : : : ~:~~=~~;~; :: 

J4 

Fig. 90-Factory-Furnished Wiring for Jack 4 

CONNECTING BLOCK I J~ 

2~ 0 

26 0 

27 0 

28 0 

30 0 

Fig. 91-Factory-Furnished Wiring for Jack 5 

ISS 7, SECTION 518-215-405 

CONNECTING BLOCK I I J6 

~~~J Lr-
31 o o o o o Lo o-- ----< 14 

--- ----<12 
32 o o o o o Lo o- - :-.: ~ - - - -< 9 

- - - 4i.---- - - - -< 13 

33 o o o o o L o o- - 1= - - - -< o 
- - - ~----- - - - -< 16 

34 0 0 0 0 0 0 0 o- - - - - -< 19 

ttf 
36 0 0 0 0 0 L 0 ~ - ii-- - - - -< I - -- :m ----< 

Fig. 92-Factory-Furnished Wiring for Jack 6 

CONNECTING BLOCK I J7 

37 0 0 o o o L~~ -----<· 14 

-----< 12 
38 0 0 0 -----< 9 

-----< 13 

0 t~~ 39 0 0 0 0 -----< 0 
-----< 16 

40 0 0 0 0 0 0 0 o--- -----< 19 

42 0 0 0 0 0 
'L~~ -----< I 

-----< 8 

43 o o o o o L ~ o- -----< 20 
-----< 3~ 

44oooool~':: - ----< 21 
-----< 36 

4!5 0 0 0 0 0 -----< 22 

----< 37 
46 0 0 0 0 o L~o- -----< 23 

-- - --< 39 
47 0 o 0 0 0 t. ~"= -- ---< 2~ 

-- ---< 24 

o o o o L ~o---48 0 -- ---< 27 
- ----< 26 

CONNECTING BLOCK I (CONT) 

----< 3 1 
----<30 
-- ---< 29 
-- ---< 28 

49 0 

Lo l _:_ L o <>--

-----

Lo l o L o <>-- - - - --< 38 
-- --- --< 34 

-==== -t===~~: 

~0 0 

Fig. 93-Factory-Furnished Wiring for Jack 7 
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SECTION 518-215-405 

CONNECTING BLOCK 2 

I o 0 0 

20 Q 0 0 0 

30 0 0 0 0 

40 0 0 0 0 0 0 ~ 

60 0 0 0 

70 0 0 0 0 
t~"= 

eo 0 0 0 0 
t~"= 

90 0 0 0 0 
t~"= 

10 0 0 0 0 0 
'L~"= 

flO 0 0 0 

12 0 0 0 0 

13j o Lo~~ o <>-

L ______ _ 
14 L ~ Lo o 'L o ~ 

Jl 

----{14 

----{12 

- ---< 9 
----{13 

----<o 
----{16 
----( 19 

--- -< 1 
--- -< a 
----{20 
--- -<35 
----<21 
--- --< 36 
-----< 22 ' 
-----< 37 

----{23 
----{39 
- ---< 25 
- ---{24 

. - ---< 27 
- ---(26 

----{31 

- ---<30 
- -- -{29 
----(2a 
- ---{38 
----{34 
- ---<33 
----{32 

Fig. 94-Factory-Furnished Wiring for Jack 8 
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BLUE 
BINDER 

(8K-8R) 

CONNECTING BLOCK 4 JII(A) 

I 0 0 0 0 

--< 19 

- -< 20 

--< 21 

- -< 22 

--< 23 

- -<24 
--< 25 

--< 26 

--< 27 
- -< 28 

--< 29 

--< 30 

--< 31 

- -< 32 

- -< 33 

- -<34 
- - ------ f --< 35 

------- -- --< 36 

--------f --< 37 

- -- ------ . . --< 38 

--------- - -<39 
BLUE - WH IT E 
BINDER 

Fig. 95-Factory-Furnished Wiring for Jadt 11 



ORANGE 
BINDER 

IW-BLJ 
(W-BR) 

(W-0) 
(W-5) 

(G-W) 
(S-W) 

(BK-BL) 

J!!;:!!5l. 
(BK-0) 

J.:!.:!L 
(BK-GI 

~ 
(G-BK) 

~ 

J.!:!L 
IBK-SI 

IV-ILI 

~ 
(BL- V) 

CONNECTING BlOCK 4 Jl2(8) 

Fig. 96-Factory-Furnished Wiring fot Jack 12 

GREEN 
BINDER 

~ 
J1.:!..!...._ 

IBK - BLI 

I BL-BK I 

IBK- 0 1 

~ 

~ 

~ 
10 - VI 

IG-BK I 

I V- G I 

(V- BR I 

(V-S ) 

I BK-BRI 

I G -VI 

IBR-VI 

IS - VI 

I BK-51 

IS- BKI 

IV- BLI 

IBR-BKI 

I BL - VI 

ISS 7, SECTION 518-215-405 

CONNECTING BLOCK 4 

13o o o o 

GREEN - WHITE 
BINDER 

Ot_~~ 

Jl3 IAI 

--(19 

--(20 

--< 21 

--< 22 

--< 23 

--< 24 

--< 25 

--< 26 

--< 27 

--< 28 

--< 29 

--< 30 

--< 31 

--< 32 

--< 33 

--(34 

--< 35 

- -< 36 

- -< 37 

--< 38 

--< 39 

Fig. 97 -Factory-Furnished Wiring for Jack 13 
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SECTION 518-215-405 

BROWN 
BINDER 

(W- BL)'\. 

IW- 8R l 

IBL-Wl 

IBR -W l 

IW·Ol 

IW-Sl 

I O-Wl 

IG- Wl 

IS- WI 

I BK- BLl 

IBL-BK l 

IBK-Ol 

IY- Ol 

IBK-G l 

10 -Y) 

IG- BKl 

IY-G l 

IY - Sl 

IBK· BR l 

IS -Y l 

I BK·Sl 

I Y- 8 Ll 

18R-8K l 

I BL-Yl 

CONNECTING BLOCK 4 

19 0 0 0 0 

0 0 0 0 
L.~-~ 

'L~- o-

0 0 0 0 0 0 ()-

0 0 'L~- o-

Jl4 (8) 

~f ~:; 

~f~l: 

~f~~~ 
! --< 19 

---<2o 

-- -<2 1 

' ---<22 

-- -<23 

-- -<24 

. -- -<2~ 

-- -<26 

-- -<27 

-- -<2e 

-- -<29 

' -- -<30 

---< 31 

---< 32 

---< 33 

-- - ---- , ---<34 

------- . ---<3~ 

. --< 36 

BROWN-WH ITE 
B I NDER 

-- -<37 

-- -<38 

-- -<39 

Fig. 98- Factory-Furnished Wiring for Jack 14 
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CONNECTING BLOCK _. Jl~ 

25 0 0 0 0 0 

26 0 0 0 0 0 

27 0 0 0 0 

28 0 0 0 0 0 

30 0 0 0 0 

o L~c:= l ====~ 
(# 

Fig. 99-Factory-Furnished Wiring for Jack 15 

CONNECTING BLOCK 4 Jl6 

31 0 0 0 0 0 ----< 14 
----<12 

3200000 ----<9 

14 
12 
9 
13 
0 
16 
19 

L':...'::= 
L':...~= 

'L':...:: = 
----<15 

3 3 0 0 0 0 0 ----<o 
----<os 

34 0 0 0 0 0 0 0 ~- · ----< 19 

'360 0 0 0 0 ----< 

----< 

Fig. 100-Factory-Furnished Wiring for Jack 16 

CONNECTING BLOCK 4 @] 

~!w I Jl7 

37 0 0 0 0 0 9 0 o- - i* - - - - -< 14 

L-- - ' - -- - -< 12 
38 o o o o o L o o- - fi - - - - -< 9 

- - - ~- - - - - -< 13 
39 0 0 0 0 0 9 0 o- - '"" - - - ~ -< 0 

L-- - .. · .. - -- --< 16 

40 0 0 0 0 0 0 0 o- - ~ - - - - -< 19 

''"g 
42 0 0 0 0 0 L ~ ': = I= = = = ~ ~ 

Fig. 101-Factory-Furnished Wiring for Jack 17 



CONNECTING 8LOCK 4 

43 0 0 0 0 0 

440 0 0 0 

·~ 0 0 0 0 0 

46 0 0 0 0 0 0 0 ~ -

0 0 0 0 

Jl8 

--- --< 14 
- ----< IZ 
-----< 9 -----< 13 
-----< 0 
-----< 16 
-----< 19 

- - ---< I 
.-----<e 

Fig . 102-Fadory-Furnished Wiring for Jack 18 
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