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INTRODUCTION 

The Key Systems Service Manual consists of Volumes I, II, and III. Volume I 
contains three parts: Common Key System Information, General Apparatus, 
and Telephone Sets. Volume II contains information concerning lA, lAl, 
and 1A2 Key Telephone Systems. Volume III includes those BSPs unique to 
COM KEY* services. The sections are compiled in the manual numerically 
and not in the order they appear in the Table of Contents. 

This manual supports plant craft personnel in their daily work operations. 
The sections contained in the manual provide information necessary for in
stalling and maintaining key systems. 

For information not included in this manual, refer to the standard BSP files. 

*Trademark of AT&T Company 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 503-603-120 
Issue 3, December 1979 

575AM AND 2575AM TELEPHONE SETS 

IDENTIFICATION, INSTALLATION, CONNECTIONS, AND MAINTENANCE 

1. GENERAL 

1.01 This section contains information on the 
575AM and 2575AM telephone sets. 

1.02 This section is reissued to add: 

• Information on the 683AE transmitter, Table 
A 

• Information on the third intercom line used 
in COM KEY* 2152 key telephone system, 
Fig. 4. 

2. IDENTIFICATION 

2.01 The 575AM (rotary) and 2575AM 
(TOUCH-TONE® dial) telephone sets, available 

in ivory only, are the same in appearance as the 
standard 6-button desk sets and are arranged for 
intercom-only in COM KEY* 718, 734, 1434, and 
2152 key telephone systems. 

2.02 Each set is equipped with a 636A key, 
4228-type network, D20P-87 mounting cord, 

G15A-50 handset, H4DU-50 handset cord, 616D jack, 
and either a 9CA-50 rotary dial or a 35Y3A 
TOUCH-TONE dial. All components are replaceable 
(except the network) per local instructions. 

2.03 The hands-free answer on intercom (HF AI) 
is an optional feature available in COM 

KEY 2152 key telephone system installations. This 
feature consists of a •683AE• transmitter which is 
arranged for field installation. 

*Trademark of American Telephone and Telegraph 
Company 

2.04 The key positions from left to right provide 
a red nonfunctioning button (which may be 

illuminated for message waiting use), three clear 
illuminated buttons for intercom (locking and 
releasing), and two nonfunctioning buttons. 

3. INSTALLATION AND CONNECTIONS 

3.01 Install telephone sets in desired location 
making sure that any options are installed 

before the telephone set is connected. 

The 575AM (Fig. 1) aml 2575AM (Fig. 2) 
telephone sets are factory wired for 
two intercom lines only, for the third 
intercom line refer to Fig. 3, Notes 2 
and 3 or Fig. 4, Notes 1 and 2. 

3.02 For COM KEY 718 key telephone system 
connections, terminate the connector cable 

on the connecting block as shown in Fig. 3. For 
the third intercom line used in COM KEY 718, 
734, and 1434 connect as shown on Fig. 3, Notes 
2 and 3. •For the third intercom line used in 
COM KEY 2152 key telephone system connect as 
shown in Fig. 4, Notes 1 and 2. • 

3.02 For connecting the HFAI feature (COM 
KEY 2152 key telephone system only) refer 

to Table A. 

4. MAINTENANCE 

4.01 Maintenance of the 575AM and 2575AM 
telephone sets should be limited to checking 

for loose or broken connections and the replacement 
of components per local instructions. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Ket Telephone Systems• 
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75AM OR 2575AM TEL SET 020P-B7 PLUG 

ETWORK 6l6A KEY 
MTG CORO 

TERMINAL 
STRIP I (NOTE 2) 

lT0-
(BK-G) 

lB '" 
lR0 

(G-BK) 

'" 
Ll0 lJ (BK-BR) 

l9 '" 

1T"' (BK-S) 
"-' 40 

1R0 (S-BK) 
~ 15 

L11'71.. (Y-BL) 
'<.r -"' 41 / 

LG,.,_ (BL-Y) 
'V > 16 

2T"' (Y-0) 
"-' '" 42 

2R "'- (0-Y) 
'V 17 

L2 0 (Y-G) 
-"' r 4l 

LG,,,_ (G-Y) 
'V 1B 

1B 1'71.. (Y-BR) 
-"' '<.r '> 44 

"' 
(V-BL) 

"-' 46 

0 
(BL-V) 

21 

0 
(V-0) 

-"' 47 > 

10 
(V-G) 

48 

N "' 
(G-V) 

'<-' 23 

LH 0 
(V-BR) 

-"' 49 > 

40 
(V-S) 

7 '" 50 

30 
(S-V) 

-"' 25 

A25B LEAD DESIGNATI 
CONN CABLE 

(NOTES 1 ANO 
P/O CONN BLK 

(BK-G) 
,---, 

IT3 21 

(G-BK) IRl 22 

(BK-BR) I Ll 2l 

24 
0 

25 
0 

26 
0 

27 
0 

f,B 

(BK-S) IT1 29 

(S-BK) IR1 J..O 

(Y-BL) IL 1 31 

(BL-Y) ACG1 l2 

(Y-0) IT2 3l 

(0-Y) I R2 l4 

(Y-G) I L2 l5 

(G-Y) ACG2 l6 

(Y-BR) A1 l7 

6B 

l9 
0 

40 
0 

(V-BL) A GRD 41 

(BL-V) vs 42 

(V-0) -24VC 43 

44 
0 

(V-G) B GRD 45 

(G-V) SB 46 

(V-BR) MW 47 

~B 

(V-S) ET 49 

(S-V) ER 50 

'---

ON 

l) 
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NOTES: 
1, lRD INTERCOM PATH APPEARS ON A 

MUL Tl PLE PURPOSE BUTION ANO MUST BE 
CROSS CONNECTED. REFER TO SECTION 
51B-450-111 FOR ADDITIONAL 
INFOOMATION, 

2. THE (BK-G), (G-BK), AND (BK-BR) 
LEADS ARE INSULATED ANO STORED IN 
THE TELEPHONE SET, IF THE 3RD 
INTERCOM PATH IS PROV I OED THESE 
LEADS MUST BE TERMINATED AS SHOWN. 

l. TERMINATE CONNECTOR CABLE FOR 
INTERCOM ONLY STAT! ON ON SAME 
BLOCK(S) AS ASSIGNED FOR FULL 
SERVICE STATION, 

Fig. 4-·575AM and 2575AM Telephone Set Connector Cable Connections In COM KEY 2152 Key Telephone 
System• 
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APPARATUS 

D20P-87 
Mtg. Cord 

683AE 
TRMTR 

• TABLE A. 

HFAI CONNECTIONS 

CONNECT TO 

636A 
LEAD REMOVE FROM KEY NET. 

COLOR NET. TERM. TERM. TERM. 

BL-V G L2 

W-BL LG(Lamp Grd) 

BL-W 1 

W-0 4 

0-W 3 

G-W L2 

W-G G 

W-BR A 

BR-W K 



BELL SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 503-701- 110 
Issue 4, November 1979 

832- AND 2832-TYPE TELEPHONE SETS 

IDENTIFICATION, INSTALLATION, CONNECTIONS, AND MAINTENANCE 

1. GENERAL 

1.01 This section contains information for the 
832- and 2832-type telephone sets. The 832-

(rotary) and 2832- (TOUCH-TONE01 service) type 
telephone sets are special plug-ended, 10-, 11-, or 
13-button key telephone sets initially designed for 
use with the 7A Communication System (COM 
KEY* 718). These sets also may be used with 
the 21A Communication System (COM KEY* 2152). 
For information on COM KEY Systems, refer to 
appropriate section in Division 518. 

1.02 This section is reissued to: 

• Revise paragraph 2.08 

• Replace the 446F diode with the 533K diode 
for dial restriction and station busy lamp 

• Revise Fig. 10 

• Add information on the 680AE transmitter. 

2. IDENTIFICATION 

2.01 The 832BM (Fig. 1), 2832BM, 832CM, and 
2832CM (Fig. 2) are modular type telephone 

sets and will replace the 832B, 2832B, 832C, and 
2832C telephone sets, respectively, which are hereby 
rated MD. The 832DM, 2832DM, 832EM, and 
2832EM are also modular sets and are electrically 
and functionally equivalent to the 832BM, 2832BM, 
832CM, and 2832CM sets, respectively, except that 
they have been adapted for wall mounting. The 
modular sets will all be equipped with a Gl5A-50 
handset and H4DU-50 handset cord which will plug 
into a 616T jack mounted on the left front of the 
telephone set base (Fig. 3). Current production 
models of these sets also are equipped with an 
improved line switch and an improved Automatic 

*Trademark of AT&T Company. 

Button Restoral (ABR) feature. Some early 
production BM and CM sets were not so equipped. 

2.02 The 832A (MD) and 2832A (MD) are 10-button 
telephone sets equipped with a 647G5 key 

consisting of a Hold button, seven line buttons, 
and two intercom buttons. There is an apparatus 
blank to the right of the dial which may be removed 
to mount a 651C key for RING TRANSFER, a 
651D key for Privacy Release (PRTV RLS) or a 
651F key for RECALL. If required the privacy 
circuit board can be installed. 

2.03 The 832B (MD), 832BM or 832DM and 2832B 
(MD), 2832BM, or 2832DM telephone sets are 

11-button sets similar to the 832A and 2832A sets, 
respectively, except that the eleventh button, to 
the right and below the key assembly is equipped 
in the factory for RECALL. This key takes the 
amber key cap provided. PRIV RLS and RING 
TRANSFER features cannot be provided in the 
832R, BM, DM and 2832B, BM, DM telephone sets. 
If required the privacy circuit can be field installed. 

2.04 The 832C (MD), 832CM, or 832EM; 2832C 
(MD), 2832CM, or 2832EM; and 13-button 

telephone sets equipped with the 647G5 key and 
also a 647S5 key with buttons for RECALL, PRIV 
RLS, and RING TRANSFER. The remainder of 
the top key space is blocked off by a collar 
assembly. These sets are also equipped and factory 
wired with the privacy circuit. 

2.05 The DM and EM (wall type) sets and BM 
and CM (desk type) sets are not interchangeable 

due to the mechanical changes in the handset 
hanger and the new 6Cl-50 housing. 

2.06 An adapter (833A-50) will be furnished with 
each DM and EM telephone set for wall 

mounting. The switchhook of these sets has been 
designed to hang vertically to the left of the 
housing. The sets are equipped with a hard-wired 
mounting cord which can be coiled up and concealed 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Cv/P~X 

/ LIN E BUTTONS 
I NTERCOM 

I 

I 

KEY KEY 

Fig. 1-832BM Telephone Set 

in the adapter or the cord can be extended down 
the wall through a notch in the arlapter for 
termination to appropriate connector-ended cable. 
All maintenance can be performed on internal 
components of these sets \\·ithout removing the set 
from the \\'all. 

2.07 All of the 832- and 2832-type sets pro\' ide 
the same basic ser\'iccs such as pickup, hold. 

button illumination, and intercom. They are equipperl 
with a loudspeaker to pro,·ide tone and \'oice 
signaling. Th e le\'el of the tone is adjusted by a 
vo lume control knob located under the right side 

Page 2 

of housing. Two or more CO/PBX lines may be 
conferenced by simu ltaneous ly depress ing the buttons 
associated with the lines to be conferenced . The 
two intercom lines may a lso be conferenced . 
Intercom and CO/PBX lines cannot be conferenced. 
Automat ic button restoration restores al l dep ressed 
buttons to the unoperated position when the handset 
is replaced. 

2.08 This multil ine conferencing is a feature of 
these telephone sets. Si nce there is no 

amplification in vo lved, this type conferencing is 
limited. When lines are conferenced , using this 
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o .! ' 55 KfV 

Fig. 2 - 2832CM Telephone Set 

manner of conferencing, distant stations may have 
trouble hearing each other, transmission is not 
guarantred. 

2.09 The 832- and 2832-lype telephone sets may 
be used with either the 3-type (MDJ or 4A 

speakcrphone system. 

The limited number of mounting cord 
conductors places a restriction on the 
location of speakerphone components 
unless it is desired to give up one 
pickup line. Refer to Section 
512-620-487 or 512-740-471 for 

connection information for the 
3-type (MD) or 4A speakerphone 
system, respectively. 

2.10 Current 832- and 2832-type telephone sets 
a re available in ivory (-50) only. These sets 

will be shipped with a disposable faceplate. It will 
be necessary to order a faceplate separately (Table 
AJ. 

2.11 Any station set may be optionally wired to 
ring on one CO/ PBX line only, or for 

common audible ringing. 

Poge 3 



SECTION 503-701-110 

616T HANDSET JACK 

Fig. 3-2832CM Telephone Set Base 

When common audible ringing is wired 
to a station other than the attendant 
station (Code 0), that station cannot 
have the ring transfer option. 

Ordering Guide 

2.12 For telephone set, faceplate, and replaceable 
component ordering guide, refer to Table 

A. See Table B for color ordering information. 

2.13 The following optional apparatus may be 
associated with desk type 832 and 2832 sets 

(order as required): 

•Kit of Parts, D-180656 (to provide a wall 
shelf mounting arrangement) consists of the 
following: 

1-840362446 shelf 

1-840362479 clamp 
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1-801812553 screw 

• Diode, 533K (order one for each rotary dial 
station to be restricted) 

• 4A Speakerphone (order one each of the 
following for each station to be equipped 
with speakerphone). Refer to Section 
512-700-100 for color information. 

Loudspeaker, 108AA-tt (includes 7-foot D20N 
mounting cord) 

Transmitter, 680AE-tt (includes 7-foot D8S 
mounting cord) 

Unit, Power, 85Bl-49 

t Add Color Suffix. 

* The transmitter and loudspeaker set will 
be shipped in one of four promoted colors, 
Black ( -03), Green ( -51), White ( -58), and 



268 A ADAPT ER 

\ :\ \ 
L'---f/-tfjjl_\~ 

833A-50 
ADAPTER 

Fig . 4 - 833A-SO Adapter With 268A Adapter and 
683A Transmitter 

Light Beige (-60) . For ivory components, 
it will be necessary to also order a D-180508 
Kit of Parts. 

• Ringer, ElC (one for each CO/ PBX line to 
be wired for power failure transfer). 

2. 14 The following optional apparatus will only 
be used with the 832A or 2832A telephone 

sets (except as noted) . 

• D-180487 (A&M Only) Kit of Parts (RING 
TRANSFER) order one only per system if 
the attendant station is to be equipped for 
ring transfer. 

• D-180488 (A&M Only) Kit of Parts (PRIV 
RLS) order one for each station to be 
equipped for privacy release. 

I~~ 4 , ~tLllUN !>U.S-/Ul-1 IU 

• D-180591 Kit of Parts (RECALL) order one 
for each station to be equipped for recall. 

Note: Only one of the previously listed 
features can be provided. 

• D-180486 Kit of Parts (Privacy Circuit Board), 
order one for each station to be locked out. 
Can be added to the 832A, 832B, BM, DM, 
2832A, 2832B, BM, or DM telephone set. 

• Transmitter, 683A-50 (for HFAI feature of 
COM KEY 2152) 

• Adapter, 268A (for mounting 683A-50 
transmitter when using DM or EM type 
telephone sets). 

3. INSTALLATION AND CONNECTIONS 

3.01 Install telephone sets at desired locations, 
making sure that any options are installed 

before telephone set is connected. See Fig. 6 
through 15 for schematics of 832A, 2832A, 832B, 
BM, DM, 2832B, BM, DM, 832C, CM, EM, 2832C, 
CM, or EM telephone sets, respectively. 

3.02 All DM and EM (wall type) sets are shipped 
with an 833A-50 adapter, screw, and clip 

(Fig. 4) which are used for mounting the telephone 
set to a vertical surface. Install the 833A-50 adapter 
and telephone set as follows. 

(1) Mount the adapter to the wall or vertical 
surface as shown in Fig. 4, using appropriate 

fasteners (Section 080-720-105). If the mounting 
cord is to be dressed down the wall, it is necessary 
to pass the cord through the notch in the adapter 
before final attachment of the adapter to the 
wall (Fig. 5). If the cabling enters through the 
wall, the mounting cord may be contained within 
the adapter. 

(2) Remove faceplate and housing from telephone 
set. 

(3) Hang the telephone set on the adapter from 
the headed rivets that protrude from the 

base pan (Fig. 5). 

Note: It may be necessary to slightly bend 
the top slotted portion of the adapter so the 
headed rivets of the base pan will align 
properly. 
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(4) Secure the telephone set base with the clip 
and screws at the bottom of the adapter 

(Fig. 4). 

(5) Install the telephone set options (see paragraph 
3.04). 

(6) Replace housing and faceplate. 

3.03 A D-180656 Kit of Parts may be ordered 
separately for shelf mounting of all BM or 

CM sets. The 840362446 shelf should be mounted 
to a wall or vertical surface and, after placing the 
telephone set on the shelf, secure set with retainer 
clamp and screw furnished with the shelf. 

3.04 To install telephone set options, the faceplate 
and housing must be removed and the dial 

lifted from its mounting brackets. Use a KS-21107 
type releaser or equivalent to release the faceplate 
catch. 

Caution: The ten button key in this 
set is equipped with special low-friction 
plastic parts. Special care is required 
when removing or replacing these 
keys to avoid cracking or breaking 
the plastic hooked end of the latchbar 
projecting from the end of the key. 
When removing a key, avoid twisting 
or distorting the hook. When installing 
a key, make sure the hook is properly 
engaged over the edge of the pivot 
arm before tightening the mounting 
screws of the key. 

Caution: When making wiring changes 
in this set involving adding or moving 
spade-tipped leads on the terminal 
board (e.g., privacy option), extreme 
care must be taken to prevent shorting 
between terminal positions. Check 
for clearance before reinstalling the 
dial. 
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If telephone set is to be used at 
attendant station (Code 0) without 
ring transfer, remove (V-BR) lead 
from telephone set terminal 28; insulate 
and store. Otherwise the lamp 
under HOLD key will be lighted 
at all times. 

3.05 Options are installed as follows: 

(a) Station Restriction (832-type telephone 
set): 

(1) Install 533K diode between network 
terminals RR and F. Terminate negative 

lead of diode on terminal F, with positive lead 
on terminal RR. 

(2) On telephone set terminal board, move 
(G) lead from terminal 22 to 4, and (R) 

lead from terminal 4 to 22. 

(b) Station Restriction (2832-type telephone 
set): On telephone set terminal board, 

move (G) lead from terminal 22 to 4, and (R) 
lead from terminal 4 to 22. 

(c) Privacy Circuit (D-180486 Kit of 
Parts) 832A, 2832A, 832B, BM, DM, 

2832B, BM, or DM telephone set: 

(1) Mount privacy circuit board on the two 
standoffs located at left front of the 

telephone set base (Fig. 3). 

(2) Fasten circuit board to standoffs using 
mounting screws furnished with the 

telephone set. 

(3) Connect leads according to Table C. 

(4) Refer to paragraph 3.06 for testing the 
privacy release key. 

(d) Privacy Circuit (D-180486 Kit of 
Parts) disabling, 832-type telephone 

sets: Remove (0) and (BK) leads of Privacy 
Circuit from telephone set terminal 8 and 12, 
respectively, and insulate and store, see Table 
E. 

(e) PRIV RLS (D-180488 Kit of Parts) 
832A or 2832A sets only: 

(1) Pry apparatus blank off locating pins. 

(2) Press PRIV RLS key on locating pins. 

(3) Connect leads according to Table D. 

(4) Refer to paragraph 3.06 for testing the 
privacy release key. 



Note: When PRIV RLS is used, RING 
TRANSFER or RECALL feature cannot be 
used. 

(f) To Disable PRIV RLS Key: Move 
(0-BK) lead of privacy release key from 

telephone set terminal 10 to 15, see Table F. 

(g) RING TRANSFER (D-180487 Kit of 
Parts) 832A or 2832A telephone 

sets attendant station (Code 0) only: 

(1) Pry apparatus blank off locating pins. 

(2) Press ring transfer key on locating pins. 

(3) Connect leads according to Table H. 

(4) Refer to Section 518-450-100 for KSU 
strap addition. 

Note: When RING TRANSFER is used, 
PRIV RLS or RECALL cannot be used. 

(h) RING TRANSFER (Position 3 of Top 
Key) 832C, CM and 2832C, CM 

telephone set. 

(1) Connect leads per Table I. 

(2) Refer to Section 518-450-100 for KSU 
strap addition. 

(i) RECALL (D-180591 Kit of Parts) 
832A or 2832A telephone sets only: 

(1) Pry apparatus blank off locating pins. 

(2) Press recall key on locating pins. 

(3) Connect leads acccording to Table J. 

Note: When RECALL is used, PRIV RLS 
or RING TRANSFER cannot be used. 

(j) HANDS~FREE ANSWER INERCOM 
(HFAI): 

(1) If feature is to be added to DM- or 
EM-type set, a 268A adapter must be 

used as follows: 

(a) Mount 268A adapter onto 833A-50 adapter 
with two screws as shown on Fig. 3 

ISS 4, SECTION 503-701-110 

with the tabs of the 268A adapter facing 
outward from the vertical surface. The 
683AE-50 transmitter is secured by sliding 
the transmitter downward between the tabs 
on the adapter. The telephone set end of 
the transmitter cord enters the telephone 
set and is attached to the telephone set 
base at the small notch on the top edge 
of the base panel. The excess cord is 
stored in the 833A-50 adapter. 

(2) For B, BM or C, CM (desk type) sets, 
the transmitter cord will enter at the rear 

of the set. 

(3) Refer to Table K for connections. 

Note: It may be necessary to slightly reduce 
the volume of the 683AE transmitter if 
distortion or feedback is noticed when the 
HFAI feature is used. 

3.06 Privacy Circuit/Privacy Release Test: 

(a) Busy out a line using another station (Station 
X). At the set with the privacy circuit to 

be tested (Station Y), go off-hook on same line. 
Station Y should be locked out. Hang up Station 
Y. 

(b) If Station X has a privacy release key, 
depress it. The lamp under the busy line 

will indicate it is on-hold. Station Y should now 
be able to pick up the line on hold. Release 
the privacy release key, Station X and Y should 
now be bridged. Hang up Station Y. 

(c) If Station X does not have a privacy release 
key, or a privacy circuit, he can allow Station 

Y in on the line by just placing the line on-hold 
by depressing the Hold button (this also releases 
the line button). Station Y should now be able 
to pickup the line on hold. Now depress the 
same button at Station X, the stations should 
be bridged. Hang up Station Y. 

(d) If Station X does not have a privacy release 
key but does have a privacy circuit, he 

cannot allow Station Y to bridge onto the call 
without excluding himself. 

(e) With the line still busied out by Station X 
and Station Y not bridged, depress a different 
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line on Station Y and go off-hook. While holding 
that line button depressed bridge onto the line 
that was busied out by Station X. Station Y 
should be locked out of both lines. 

3.07 When installing faceplate, insure that the 
collar is in place on the key. Place the tabs 

into slots in front of the faceplate opening in the 
housing and lower slowly over the dial and key 
collar until almost in place. Use a KS-21107 type 
releaser or equivalent to release the faceplate catch 
and seat the faceplate. 

3.08 The 647G5 key uses key designation tabs 
form E-5837, E-6672, and the 647S5, 651-type 

keys use key designation tabs form E-6672. To 
install, squeeze sides of the cap and remove from 
key. Insert designation tabs and replace cap with 
locking tabs along the horizontal axis of the key. 

3.09 For telephone set station number cards, use 
form E-4203-G or E-4204-G for rotary dial 

sets (nonmodular) and form E-5002-A or E-5002-B 
for TOUCH-TONE dial sets (nonmodular). Use 
Forms E-4203-G-(M) or E-6417 for rotary dial sets 
(modular) and forms E-5002-A-(M) or E-6418 for 
TOUCH-TONE dial sets (modular). 

3.10 Refer to Fig. 6 through 15 for telephone set 
schematics. 

3.11 Refer to Section 512-620-487 or 512-740-471 
for connections to 3-type (MD) or 4A 

speakerphone systems, respectively. 

3.12 Early version of 832- and 2832-type telephone 
sets were equipped with a D50AL mounting 

cord which require contact strips to be installed in 
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the back of the keys. Current production 832-
and 2832-type telephone sets are equipped with a 
D50AP mounting cord. The D50AP mounting cord 
is a direct replacement for the D50AL mounting 
cord but does not require that contact strips be 
installed in the back of the keys. 

Do not install contact strips in the 
back of the key when telephone sets 
are equipped with a D50AP mounting 
cord. Wires are factory provided in 
this cord from the key terminal 
plugs to the set terminal board. 
Use of contact strips may damage 
terminal plugs. 

3. 13 If Power Failure Transfer feature is to be 
provided, use an external ringer (ElC) and 

connect as shown in Table G. 

4. MAINTENANCE 

4.01 Maintenance of the 832- and 2832-type 
telephone sets should be limited to checking 

for loose or broken connections and replacement 
of items listed under Ordering Guide table as 
replaceable components. 

Telephone set should not be carried 
by the switchhook since this applies 
excessive strain to the line switch 
and could cause a trouble condition. 

4.02 The current production 647-type key has 
been modified for easy lamp replacement 

by merely removing the lamp cap and inserting a 
553-type tool through the hole in the top of the 
button. In early production keys, it is necessary 
to remove faceplate, key collar, and button for 
lamp replacement. 
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Fig . 5-Mounting Telephone Set Base onto 833A-50 Adapter 

TABLE A 

TELEPHONE SETS AND REPLACEABLE COMPONENTS- ORDERING GUIDE 

FACE· HAND· HANDSET 
TEL SET BASE HDUSING DIAL KE Y PLATE ' SET CORD LAMP 

832BM 832BM 832A·50 SCA 647G5 832 B· 651F 

832CM 832CM 832A·50 SCA 6.J7G5 833A· 
6.J7S5 

832DM 810998710 6Cl ·50 SCA 6.J7G5 8328· 651F 

832EM 8-10998736 6Cl·50 SCA 6·17G5 833A· 6.J7S5 

6.J7G5 
G15A·50 H-IDU·50 51A 

2832Bil l 2832BM 832A-50 35/\ F3A (;511' 2832 B· 

2832C~1 2832CM 832A.;;o 35AF3A 6.J7G5 2H33A· 6.J7S5 

2832D~I 8-10998728 6C1·50 35AF3A 6.J7G5 2832B· 6511' 

2832EM 8.J09987·1 I 6Cl·50 35AF3A 6.J7G'1 2833,\· 6·17SG 

* SeC' Table B for col<)r suffix . 
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TABLE B 

COLOR ORDERING GUIDE 

TEL 
HOUSINGS, HANDSETS, FACEPLATE$* ANO HANDSET CORDS 

SET 
SUFFIX COLOR SUFFIX COLOR 

-100 Avocado 

832BM, 
-108 Teak 

2832BM, -109 Walnut 
832CM, -111 Gold 
2832CM, -50 Ivory -112 Orange 832DM, 
2832DM, -113 Brown 
832EM, -114 Red 2832EM 

-115 Blue 
-118 Black 

* Faceplates must be ordered separately (Table A). 

Page 30 
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TABLE C 
832B, BM, OM, EM, 2832B, BM, OM, AND EM TELEPHONE SET CONNECTIONS FOR PRIVACY CIRCUIT 

(D-180486 KIT OF PARTS) 

MOVE LEAD 

TEL SET LEAD PRIVACY BOARD CONNECT TO 

COLOR LEAD COLOR TEL SET FROM TEL SET TO PRIVACY 

TERM. TERM. BOARD TERM. 

R 13 P2 

G-W 13 Pl 

y 6 Rl 

0 Fon net. T 

0 8 

BR Fon net. 

s 15 

BK 12 

BL 6 
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TABLE D 

832A AND 2832A TELEPHONE SET CONNECTIONS . 
FOR PRIVACY RELEASE KEY {D-180488 KIT OF PARTS) 

MOVE LEADS 
PRIVACY 

CONNECT TO 
TEL SET LEAD BOARD PRIVACY RELEASE TEL SET FROM TEL SET TO PRIVACY 

COLOR LEAD COLOR KEY LEAD COLOR TERM. TERM. BOARD TERM. 

BK 2* 15 82 

St 15 82 

0-BK 10 

BK-BL 15 

G-Y 27 

Y-G 27 

G-W 2* 82 

* If telephone set does not have privacy circuit. 

t If telephone set has privacy circuit and privacy release is now being added. 

TABLE E 

TO DISABLE PRIVACY CIRCUIT 

MOVE LEAD IN TEL SET 
COLOR 

FROM TERM. TO TERM. 

0 8 * 
BK 12 * 

* Insulate and store. 

TABLE F 

TO DISABLE PRIVACY RELEASE KEY 

MOVE LEAD IN TEL SET 
COLOR 

FROM TERM. TO TERM. 

0-BK 10 15 

Page 32 

TABLE G 

RINGER (ElC) CONNECTIONS FOR POWER FAILURE 
TRANSFER FEATURE 

CONNECT LEADS* 

FROM TEL SET TERM. TO RINGER TERM. 

20 5 

21 6 

* Use inside wire. 



RING 

TABLE H 

832A OR 2832A TELEPHONE SET CONNECTIONS 
FOR RING TRANSFER (D-180487 KIT OF PARTS) 

TEL SET TERM. BOARD 
TRANSFER 

ISS 4, SECTION 503-701-110 

KEY LEADS REMOVE CONNECT 
COLOR LEAD LEAD 

COLOR FROM TO 

G 14 

V-BR 27 

0-BK or BK-0 16 

W"O 1 

y 5 

Y-G 26 

BR-V 
9 

G-Y 

0-V 1 5 

V-BR 28 14 

G-V 8 16 

TABLE I TABLE J 

832C, CM, EM, 2832C, CM, OR EM TELEPHONE 
SET CONNECTIONS FOR RING TRANSFER 

832A AND 2832A TELEPHONE SET 
CONNECTIONS FOR RECALL 

TEL SET TERM. BOARD 

REMOVE CONNECT 
COLOR LEAD LEAD 

FROM TO 

0-V 1 5 

V-BR 28 14 

G-V 8 16 

651F KEY CONNECT TO 
LEADS 

NET TEL SET 
COLOR TERM. TERM. BOARD 

w GN 

w R 

y 4 

y 6 

Note: Remove (Y) strap from terminals 4 and 
6 of telephone terminal board. 

Page 33 



SECTION 503-701-110 

Page 34 
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.TABLE K. 
683AE TRANSMITTER CONNECTIONS FOR HFAI (SEE 

NOTE) 

CONNECT TO 

FROM TELEPHONE SET 
683AE 

TRANSMITTER TERM. NET. 
BOA RO TERM. 

W-BL 26 

BL-W 18 

W-0 21 

0-W 20 

W-G G 

G-W L2* 

W-BR A 

BR-W K 

*Remove (BL-V) from G of network and 
connect to L2 of network. 

Note: HF AI feature initially available with 
COM KEY 2152 only. 



BELL SYSTEM PRACTICES 
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SECTION 503-702- I I U 
Issue 4, October 1979 

833- AND 2833-TYPE TELEPHONE SETS 

IDENTIFICATION, INSTALLATION, CONNECTIONS, AND MAINTENANCE 

1. GENERAL 

1.01 This section contains information for the 
833- and 2833-type telephone sets. The 833-

(rotary dial) and 2833- (TOUCH-TONE® dial) type 
key telephone sets are special plug-ended 20-button 
key te lephone sets, initially des igned for use with 
the 14A Communication System, (COM KEY* 1434). 
May also be used with 21A Communication System 
(COM KEY 2152). For information on COM KEY 
Systems, refer to the appropriate section in Division 
518. 

1.02 This section is reissued to: 

• Revise Fig. 5 through 12 to add lead colors 
and detached contacts for keys 

• Add 840501712 transducer assembly 

• Show 533K diode replaces 446F diode, station 
restriction (833-type telephone set) 

• Revise Table D. 

Since this reissue covers a general revis ion, arrows 
ordinarily used to indicate changes have been 
omitted. 

2. IDENTIFICATION 

2.01 The 833BM, 2833BM, 833CM, and 2833CM 
(Fig. 1) are modular type te lephone sets 

and will replace the 8338, 28338, 833C, and 2833C 
telephone sets, respectively, which are hereby rated 
MD. The 833DM, 2833DM, 833EM, and 2833EM 
are also modular sets and are electrically and 
functionally equivalent to the 8338M, 2833BM, 
833CM, and 2833CM sets, respectively, except that 

*Trademark of AT&T Company 

NOTICE 

they have been adapted for wall mounting. The 
modular sets will all be equipped with a G15A-50 
handset and H4DU-50 handset cord which will plug 
into a 616T jack mounted on the left front of the 
te lephone set base (Fig. 2). Current production 
models of these sets also are equipped with an 
improved line switch and an automatic button 
restoral (ABR) feature. Some early production BM 
and CM sets were not so equipped. 

Fig. 1-2833CM Telephone Set 

2.02 The 8338 (MD), or 833BM, 833DM and 28338 
(MD), or 28338M, 2833DM telephone sets are 

equ ipped with a 647K5 key in the lower key position 
consisting of a hold button, six line buttons, and 
three intercom buttons. A 647P5C key is located 
in the upper key position consisting of a RECALL 
button, a Privacy Release (PRIV RLS) button, and 
eight line buttons. The privacy circuit board is 
factory installed and wired (Fig. 2). 

Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 503-702-110 

Fig. 2-2833BM Telephone Set Base 

2 .03 The 833C (MD) or 833CM, 833EM and 2833C 
(MD) or 2833CM, 2833EM telephone sets are 

similar to the above sets except a 647N5C key is 
located in the upper key position consisting of a 
RECALL button, a RING TRANSFER button (not 
connected), and eight line buttons. The RING 
TRANSFER button must be wired in the field 
when ring transfer option is provided (Table E). 

Note: In early production 833C and 2833C 
telephone sets the RING TRANSFER key was 
factory wired. 

2 .04 The OM and EM (wall type) sets and BM 
and CM (desk type) sets are not interchangeable 

due to the mechanical changes in the handset 
hanger and the new 6Cl-50 housing. 

2 .05 An adapter (833A-50) will be furnished with 
each DM and EM telephone set for wall 

mounting. The switchhook of these sets has been 
designed to hang vertically to the left of the 
housing. The sets are equipped with a hard-wired 
mounting cord which can be coiled up and concealed 
in t he adapter or the cord can be extended down 
the wall through a notch in the adapter for 
termination to appropriate connector-ended cable. 
All maintenance can be performed on internal 
components of these sets without removing the set 
from the wall. 

2 .06 All of the 833- and 2833-type sets provide 
the same basic services such as pickup, hold 

and illumination, and intercom. They are equipped 
with a loudspeaker to provide tone and voice 

Page 2 

signaling. The level of the tone is adjusted by a 
vo lume control knob located under the right side 
of housing. Two or more CO/ PBX lines may be 
conferenced by simultaneously depressing the buttons 
associated with the lines to be conferenced . The 
three intercom lines may also be conferenced. 
Intercom and CO/ PBX lines cannot be conferenced . 
Automatic button restoration restores all depressed 
buttons to the unoperated positions when the handset 
is replaced. 

2.07 Multiline conferencing is a feature of these 
telephone sets. Since there is no amplification 

involved, this type conferencing is limited. When 
lines are conferenced, using this manner of 
conferencing, distant stations may have trouble 
hearing each other and transmission is not guaranteed. 

2 .08 The 833- and 2833-type telephone sets may 
be used with either the 3-type (MD) or 4A 

speakerphone system. 

The limited number o f mounting cord 
conductors places a restriction on the 
location of 3-type (MD) speakerphone 
components unless it is desired to give 
up one pickup line. Refer to 
Section 512-620-487 or 512-740-471 
for connection information for 
the 3-type (MD) or 4A speakerphone 
system. 

2.09 The 833- and 2833-type telephone sets are 
available in Ivory (-50) only. These sets 

will be shipped with a disposable faceplate, so it 
is necessary to order the proper 833A or 2833A 
faceplate separately (Table B). 

2. 1 O Any station set may be optionally wired to 
ring on one CO/ PBX line only or for common 

audible ringing. 

When common audible ringing is wired 
to a station other than the attendant 
station (Code 0), that station cannot 
have the ring transfer option. 

Ordering Guide 

2 .11 For telephone set and replaceable component 
ordering guide, refer to Table A. See Table 

B for color and faceplate ordering information. 
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TABLE A 

TELEPHONE SETS AND REPLACEABLE COMPONENTS 
ORDERING GUIDE 

TEL SET BASE HOUSING DIAL 

833BM·50 833BM 
832A-50 

833CM·50 833CM 
SC or 

833DM-50 840998678 
SCA 

6Cl ·50 
833EM·50 840998694 

2833BM·50 2833BM 

832A·50 
2833CM·<JO 2833CM 

35AF:lA 
2833DM·50 840998686 

6Cl·50 
2833EM·50 840998702 

* See Table B for color suffix. 

2. 12 The following optional apparatus may be 
associated with desk type 833 and 2833 sets 

(order as required): 

• D-180656 Kit of Parts [to provide a wall 
shelf mounting arrangement] consists of the 
following: 

1-840362446 shelf 

1-840362479 clamp 

1-801812553 screw 

• Diode 533K or equivalent (order one for 
each rotary dial station to be restricted) 

• 870Al or 2870Al TOUCH-A-MATIC® adjunct, 
for connections refer to Section 501-164-201 

• 4A Speakerphone (order one each of the 
following for each station to be equipped 
with speakerphone). For additional information 
on 4A components, refer to Section 512-700-100. 

Loudspeaker, 108AA-t:J: (includes 7 foot D20N 
mounting cord) 

Transmitter, 680AE-t:J: (includes 7 foot D8S 
mounting cord) 

KEY 

6,J7P5C 
647K5 

647N5C 
647K5 

647P5C 
6-l7K5 

6·l7N5C 
647K5 

647P5C 
647K5 

647N5C 
6-t7KG 

647P5C 
647K5 

647N5C 
6l7K5 

FACE· HANDSET 
PLATE* HANDSET CORD LAMP 

833A· 

Gl5A·SO H4DU·50 51A 

2H:l3J\-

Adapter, 223D (includes 7 foot M16H and 
25 foot M2FG cord) 

Unit, Power, 85Bl-49 

•Ringer, ElCM (one for each CO/PBX line 
to be wired for power failure transfer) 

• D-180486 Kit of Parts (privacy circuit board), 
order one for each station to be locked out. 
Can be added to the 833C, CM, EM, 2833C, 
CM, or EM telephone set. 

• Transmitter, 683AE-50 (for HF AI feature 
of COM KEY 2152) 

•Adapter, 268A (for mounting 683AE-50 
transmitter when using DM or EM type 
telephone sets). 

t Add color suffix. 

:j: The transmitter and loudspeaker set will 
be shipped in one of four promoted colors, 
Black (-03), Green (-51), White (-58), and 
Light Beige (-60). For ivory components, 
it will be necessary to also order a D-180508 
Kit of Parts. 
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3. INSTALLATION AND CONNECTIONS 

3.01 Install telephone sets at desired locations, 
making sure that any options are installed 

before telephone set is connected. See Fig. 5 
through 12 for schematics of 833B, 833BM, 833DM, 
2833B, 2833BM, 2833DM; 833C, 833CM, 833EM, 
and 2833C, 2833CM, 2833EM telephone sets, 
respectively. 

3.02 All DM and EM (wall type) sets are shipped 
with an 833A-50 adapter, screw, and clip 

(Fig. 3) which are used for mounting the telephone 
set to a vertical surface. Install the 833A-50 adapter 
and telephone set as follows. 

(1) Mount the adapter to the wall or vertical 
surface as shown in Fig. 3, using appropriate 

fasteners (Section 080-720-105). If the mounting 
cord is to be dressed down the wall, it is necessary 
to pass the cord through the notch in the adapter 
before final attachment of the adapter to the 
wall (Fig. 4). If the cabling enters through the 
wall, the mounting cord may be contained within 
the adapter. 

(2) Remove faceplate and housing from telephone 
set. 

(3) Hang the telephone set on the adapter from 
the headed rivets that protrude from the 

base pan (Fig. 4). 

Note: It may be necessary to slightly bend 
the top slotted portion of the adapter so the 
headed rivets of the base pan will align 
properly. 

(4) Secure the telephone set base with the clip, 
and screw at the bottom of the adapter 

(Fig. 3). 

(5) Install telephone set options (see paragraph 
3.05). 

(6) Replace housing and faceplate. 

3.03 A D-180656 Kit of Parts may be ordered 
separately for shelf mounting of all B, BM, 

C, or CM sets. The 840362446 shelf should be 
mounted to a wall or vertical surface and, after 
placing the telephone set on the shelf, secure set 
with retainer clamp and screw furnished with the 
shelf. 

Page 4 

Fig. 3-833A-50 Adapter with 268A Adapter and 
683AE Transmitter 

3.04 To install telephone set options the faceplate 
and housing must be removed and the dial 

lifted from its mounting brackets. Use a KS-2110711 
releaser or equivalent to release the faceplate catch. 

Caution: The ten button key(s) in 
this set is equipped with special 
low-friction plastic parts. Special 
care is required when removing or 
replacing these keys to avoid cracking 
or breaking the plastic hooked end 
of the latchbar projecting from the 
end of the key. When removing a 
key, avoid twisting or distorting the 
hook. When installing a key, make 
sure the hook is properly engaged 
over the edge of the pivot arm before 
tightening the mounting screws of 
the key. 
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Fig . 4-Mounting Telephone Set Base onto 833A-50 Adapter 

Caution: When making wiring changes 
in this set involving adding or moving 
spade tipped leads on the terminal 
board (e.g., privacy option), extreme 
care must be taken to prevent shorting 
between terminal positions. Check 
for clearance before reinstalling the 
dial. 

3.05 Options are installed as follows: 

(a) Station Restriction (833-type telephone 
set): 

(1) Install 533K or equivalent diode between 
network term inals RR and F. Terminate 

negative lead of diode on terminal F (arrow 
on diode pointing toward F), with positive 
lead on terminal RR. 

(2) On telephone set terminal board, move 
two (G) leads from terminal 22 to 4 and 

move two (R) leads from te rminal 4 to 22. 

(b) Station Restriction (2833-type telephone 
set): On telephone set terminal board, 

move two ( G) leads from terminal 22 to 4 and 
move two (R) leads from terminal 4 to 22. 

(c) Privacy Circuit 833C, 833CM, 833EM, 
or 2833C, 2833CM, 2833EM (D-180486 

Kit of Parts): 

(1) Mount privacy circuit board on the two 
standoffs located at the left front of the 

telephone set base (Fig. 2) using mounting 
screws furnished with thP telephone set. 

(2) Refer to Table C for con nections. 

(3) To test privacy circuit refer to 3.06. 

(d) Disable Privacy Circuit (D-180486 
Kit of Pa rts ) 833-type telephone 

sets: Remove (0) and (BR) leads of privacy 
circuit from the telephone set terminal 8 and 12, 
respectively, and insulate and store. 
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(e) To Disable PRIV RLS (part of top 
key) 833B, 833BM, 833DM or 2833B, 

2833BM, 2833DM telephone sets: Move 
(0-BK) lead of privacy release key from telephone 
set terminal 10 to 15, see Table G. 

(f) RING TRANSFER (833C, 833CM, 
833EM or 2833C, 2833CM, 2833EM 

telephone set only): 

(1) Refer to Table E for connections. 

(2) Refer to Section 518-450-102 for KSU 
strap addition. 

Note: Early version of the 833C and 2833C 
telephone sets had the RING TRANSFER 
feature factory wired. Current 833C, 833CM, 
833EM and 2833C, 2833CM, 2833EM telephone 
sets are not factory wired for RING TRANSFER. 

(g) HANDS-FREE ANSWER INTERCOM 
(HFAI): 

(1) If feature is to be added to DM- or 
EM-type set, a 268A adapter must be 

used as follows: 

(a) Mount 268A adapter onto 833A-50 adapter 
with two screws as shown in Fig. 3 

with the tabs of the 268A adapter facing 
outward from the vertical surface. The 
683AE-50 transmitter is secured by sliding 
the transmitter downward between the tabs 
on the adapter. The telephone set end of 
the transmitter cord enters the telephone 
set and is attched to the telephone set base 
at the small notch on the top edge of the 
base panel. The excess cord is stored in 
the 833A-50 adapter. 

(2) For B/BM or C/CM (desk type) sets, the 
transmitter cord will enter at the rear of 

the set. 

(3) Refer to Table D for connections. 

Note: It may be necessary to slightly reduce 
the volume of the 683AE transmitter if 
distortion or feedback is noticed when the 
HF AI feature is used. 
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3.06 Privacy Circuit/Privacy Release Test: 

(a) Busy out a line using another station (Station 
X). At the set with the privacy circuit to 

be tested (Station Y) go off-hook on that line. 
Station Y should be locked out. Hang up Station 
Y. 

(b) If Station X has a privacy release key, 
depress it. The lamp under the busy line 

will indicate it is on-hold. Station Y should now 
be able to pickup the line on hold. Release the 
privacy release button, Station X and Y should 
now be bridged. Hang up Station Y. 

(c) If Station X does not have a privacy release 
key or a privacy circuit he can allow Station 

Y in on the line by just placing the line on-hold 
ie, depressing the hold button (this also releases 
the line button). Station Y should now be able 
to pick up the line on hold. Now depress the 
same button at Station X; the stations should 
be bridged. Hang up Station Y. 

(d) If Station X does not have a privacy release 
key but does have a privacy circuit he cannot 

allow Station Y to bridge onto the call without 
excluding himself. 

(e) With the line still busied out by Station X 
and Station Y not bridged, depress a different 

line on Station Y and go off-hook. While holding 
that line button depressed bridge onto the line 
that was busied out by Station X. Station Y 
should be locked out of both lines. 

3.07 When installing faceplate, insure that the 
collar is in place on the key. Place the tabs 

into slots in front of the faceplate opening in the 
housing and lower slowly over the dial and key 
collar until almost in place. Use a KS-21107Ll 
releaser or equivalent to release the faceplate catch 
and seat the faceplate. 

3.08 The 647K5 and 647P5C keys use designation 
tabs, forms E-5837 and E-6672 (new preprinted 

designation tabs for feature designations). The 
forms are shipped with the telephone sets. To 
install, squeeze sides of the cap and remove. Insert 
designation tabs and replace cap with locking tabs 
along the horizontal axis of the key. 

3.09 For telephone set number designation, use 
form E-4203-G or E-4204-G on nonmodular 



rotary dial sets and form E-5002-A or E-5002-B 
for station number card on nonmodular TOUCH-TONE 
dial sets. Use forms E-4203-G-(M) or E-6417 for 
modular rotary dial sets and forms E-5002-A-(M) 
or E-6418 for modular TOUCH-TONE dial sets. 

3.10 Refer to Fig. 7 through 14 for telephone set 
schematics. 

3.11 Refer to Section 512-620-487 or 512-740-471 
for connections to 3-type (MD) or 4A 

speakerphone system, respectively. 

3.12 If Power Failure Transfer feature is to be 
provided, use an external ringer (ElCM) 

and connect as shown in Table H. 

4. MAINTENANCE 

4.01 Maintenance of the 833- and 2833-type 
telephone sets should be limited to checking 

155 4, SECTION 503-702-110 

for loose or broken connections and replacement 
of items listed under Ordering Guide table as 
replaceable components. 

Telephone set should not be carried 
by the switchhook since this applies 
excessive strain to the line switch 
and could cause a trouble condition. 

4.02 The current production 647-type key has 
been modified for easy lamp replacement 

by merely removing the lamp cap and inserting a 
553-type tool through the hole in the top of the 
button. In early production keys, it was necessary 
to remove faceplate, key collar, and button for 
lamp replacement. 

TABLE B 

COLOR ORDERING GUIDE 

TEL 
HOUSINGS, HANDSETS, FACEPLATES* ANO HANDSET CORDS 

SET 
SUFFIX COLOR SUFFIX COLOR 

-100 Avocado 
-108 Teak 

833BM, -109 Walnut 
2833BM, -111 Gold 
833CM, -50 Ivory -112 Orange 2833CM, 
833DM, -113 Brown 
2833DM, -114 Red 833EM, 

-115 Blue 2833EM, 
-118 Black 

* Faceplates must be ordered separately (Table A). 
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II I __ .__~Ji~•~) ...___,___,~ ........ --" ~ p --l----l--o--1-1--1-1-R--" ~ p 
T6 

JL_ 

L6 

(BK-Bl ii ~_.__(_Gl_.__.__._-o-.__..----" 4 5 * I H 4 >--w 
---< 36 ~]i-'-o--B--'tl=:::Il-+-++--1-++---+----:.:..:--+-<>-1---1-~-.:i 3 Lt NE ~:..:-_-_-_-_:-_,o,_-i_;_:-_+ ... -i ... -_"1~ 3 >---"1' Lt NE 

----< 12 I (Blll ; p 6 ._,l"'BL,,_)l-<>+-11-1-+-(4 2 p I I 

---< 37 ~(_BK_-o-'-)-l'-1--t-t-1---+-1-t--+---=ft--+-o-t--t--? L ;>-, ~ I --'-~""-'--l-l-'-i-' : ;>-, ~ I <'>--+-~-> LG >-=eJ <>-<-+-+--> LG )---'e} 

(0-R) i c___+.- -t 

(R-G) J J_ l I ~33f----":....::;'--'--+-+-+--I-+-+--+----+---+-----+------+--·-+-' 

(5-BK)j 1 REO,-t- . 1 l Bl~ +-+-
-----( 15 ,_ __ ,.._.._._,__l-.+-4--1---(R-)-::r....__,_-0-1--+--?-> ~ p ----''----'~-1-+9---'-i--~I--> ~ p 

I ' (G-Y)] I I ' 
-----< 40 (BK-5 )1 o , ; p !Cl ~ ; p LINE 

----" ;p (BL) ( 2>--w 12 

Ill 41"" (Y-BL) _ll l >-i~ I ~ : ~ 
I /l IG >-=eJ LG )---'e} 

·~ ~ g~L-_l--(~9·~-~·J'---++-l--+-+-1--1-1--1---::r..l.-1----l----I------'-' I 
~ 34'<" (R-BR) i 
~ ~: '<" ~:~~ l ••& ~1 11 11 I 

IR2 L (0-Y) I Bl~ YELLOW l 
I 7 i---=--,+-+-11-1-~1-++-11-1-1-4-1-(.---Bl-i:.:..:--+--<>-1---+-....,-" ~ p ---li----+~+-+e.-+-IHl-4 : p 

l /' (G-B•)1 . I 
- 1- 1-2 ----< 42 L (Y-O) =i: ; p !C2 h ~ p LINE 

1 l o-1---+-(-'> ~ p (BL) ; p 13 

43 (Y-G) _l _;. ~ I ~ 
Rl3 (Bl-BK)I iEE ~ 5§~~%!~ ; ~~-+-(~ ,~ ~ ( l~ 
~ tti---,--,--=f"l"'l-"-1=~'*'¥"1'~--::r-+----"'1----::r+-----::r+--' I 
~36 j~;~ I T I -""'----< 12i----"'-"'-"--ll-+-+-+--1-++-+-++-l-+---r+-1=BL~l--1-----'-,-----,.+----" 
~37i----(BK_-_o_J-t-jj"'-+-l--f-+-11-1---l-+-+--:f+----l----=J:+-------~+-' ~5~ I 

(Y) TO SHEET 7 

ll2 

'--------------------------~~--__J 
TO SHEET 4 
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TO 
CONN 

BLK 
IN 

KSU 

Ai508 
COiii CAllLE 

LEAD 2ND 
DESIG PLUG 

~15 

IT3 ----< 40 

Il3 ----< 41 

Rl4 
--:-:-:-----< I 3 
~38 
~14 

Lt• ----< 39 
LG 
LG 
LG 
LG 
LG 

-#----< 17 

~·2 
~18 
-:7---( 43 
~19 
~44 

SB 

8 86.T. 

~ 

f-

' 
f-

I 
i 
i. 
~ 

DIOOP-50 I 
llTG CORD 

I ST 
PLUG COLOR l 

(S-61<) 

(Bl<-5) ! 
(Y-BL) I 
(G-BK) l 

_lBK-G) _j_ 
_lBR-BK_l' 

(61<-BR)l 

16 ~ BL-'i.II 

~ 18 ~J~;~fi:! 
./ ~~ (5-Y) .l 
) •s I v-s:I I 
' 0-Y) 

v-oI ...L 
G-Y_l ...1 
Y-GI I 
BR-Y_l_l 

{Y-BRl..._ 

T 
I 
I 

{Y-BR) l 
./ .. 

{G-V) T 
23 

./ 24 ( {BR-V) I 

FROM SHEET 3 

TERMINAL BOARD 508-TYPE 647K5 508-TYPE 647N5C .. ;;:: ;;;i 

~ 
PLUG KEY PLUG KEY 

EE ~~ ~!! ~g ,,. .... 
~~2 r+- !!! !!! 

I YELLOW I I 
VIOLET I 

~ ;p t--? :p :IR-BRI 
~ r-

I °6) (G-R) 

;p 
IC3 I b4p I 

3 LINE 

t ~p (Bl) ~~pi• 

l~~ ! il~ LG 

_._ l I ± ± 
I 

+ I '°' 
(BK) I ~ (BK) I .-+-

J:RI I I :I• 
::i I (G_l_ 

~ (R-5) ~9A7La F= 509A~ 
{V-G) _l t I IBKl T 

I BEIGE BEIGE 

0 1 CHAINING SW 

I 
0 I (W-G) _1_ 

0 (MOMENT ARY) 0 

~ 3 P- 4 3P- CHAINING 
_iGl_ t 1 4 SW -,4 

0 

l t ~p 
(Y) l 0 

(R~ (R-0) 

I (Y) 4 T 
l ~. ~ _L (5) (5) 

__,.& ~ 
! l l (G)~ (BK-G 

~I I IBLl 

lk J_ __._ (Y) -_,... 
8 (BR) ± i 

(BR) 

(G) l (G) 1$)12 
27~ -1 -1 + 10) 

IBLl 

Vi 
fl> 

TO -"" 
SHEET fl> 
7 m n ... 

0 z 
"' c 
"' .:... c 
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CQ .. 
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FROM 
SHEET 

I 

IBL-Vl 

(V-BLI 

(V-0) 

(BR) 

TO SHEET 6 

AMPLIFIER 

A 

~L2 

(R) 

P/O NETWORK 

~ 

LI 

Fig. 11-833CM or 833EM Telephone Set, Connections (Sheet 5 of 7) 
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FROM SHEET 5 P/O NETWORK 

~ ~~~ I HANDSET 

[

_IWl_--+-+------++-----(BK)--+--+----------{',l 'iN R _.._1(w)-< 1~1 J11WI 

~~~~ ~l=Wl ___ ---1-+----+-+------------+----l-----7_,__L-l-'C\----__,/ r\ I 

::: '---4---------+---, ..... ~--""-.---111-\__,\~---+--\..J--_ -_ --1_1=::=::-<. II:: II~: 
L.) ~ 

-- _:~~-----=~~-1-===~----i-~----~1---1-U--'---< - L 
----!-+-+-+ I+- -- --
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FROM SHEET 2 (Y) 

u; u; 
~! § :! 

FROM SHEET 3 CY) 

" - OFF 
~~ NORM 

FROM SHEET 6 

AL 

DIAL 

OFF 
NORMAL 

(" ---t-+-1-1-~--

FRO 
SHEE 

M 
T 
4 

(Sl 

(BL) 

(Y) 

(BR) 

(G) 

(0) 

(BL) ,-

(S) 

(Y) 

(BR) 

(G) 

(W) 

(R) 

(BK) 

CW-SJ 

(Y-Sl 

(BL) 

(BL) 

J-: 
]\ 

J: 4 

3-'. 
a' J-; 3 
b' 

:I d' 
5 

•' 

LINE SWITCH 
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.... 
D 

CD .,. 
°' 

TO 
CONN 
BLK 
IN 
KSU 

ASOB 
CONN CA.BL[ 

LEAD 
DES!G 

""D 
PLUG 

IST 

0 IOOP-50 

MTG CORO 

PLUG COLOR 

VS (BL-V) 

....._A_,,G,,,RD'---( !~(_iv-BU 
--"-c-"B"-AT'----( 47 (v-o 
_,,8_,G~R~O---( 48 V-G) 

CO RlliG -( 22 O-v 

TERMINAL SOARD 508-TYPE 
PLUG 

~~ l 
~ --& (SR) 

647K5 
<EY 

l 

508-TYPE 
PLUG 

o L IW-0) :::! 

(s-v) I 1Sl2D !Yl ::il .---'.'.'-'"'-- 1 l ~ 

( v-s I 0 I ' ---'----'--0 ~.....___,. ~:::~ 1 I ;;~ ~: :~·o I 0 
0 

3 8 

-'"'"-----< 25 ( 

-''--'-----< 50 ( 

SPA.RE -----< 45 ( 

~46( 

i 

647NSC 
K[Y 

t~~~d ]TO 
V-O St1EET 

(B~ 5 

I :a 
;__J- RECALL 

~8 ] 
'.J (BK-BL) I 

l20 (V-BR) 131(:Y--!---+-----~-'G"--_,li)_,_~-+---+-<>---+-4 ; ~~~D 
~~--~ 49 ~~=,+--+--+-+--------ll--+-c~Q-----lpl--4 ,~ ~ I 

I ~ --1.. (BK-Bl u '-----+--- I 
0 <>----f---7 l~ ~ 

L-+- -t lfil ] ""'\TG-wl I I I 
NT (S-Y) __l 3\$1rt--+'(-'-Y'-) -I-------+-----'-------' 

-"-'-----< 20~---'--"'---+---+++---+--1--------+--+-----+------h 

(Bl-Wi} llU~ l l 
, <-(-W-Bl___,) ~l----<2 $1-'4----+----+----1..____._.,,__,_<;>--_~'----' : e 1 

2; ~~o--w~--+-+-+-l----+--+-----:i+--l--0--<"--l--+-l--4 3 >---3' LI NE I 
BL ~p I 

27"-(w-oJ _J_1 FL~~ I 

R (BL-VI '---+- :± I J,.. ~ ID-Bi9: 
!Y-Gl 1 1T 

{G-'W) ORA~ 

T2 
3 ~(w--G) T+-+++--+-----+---1--+-<>-4H--++-4~ 43~ ~ I 

_2='~---J~ 2:~~.~R-~!/.l~j_t-~H--+---H----4-H--o--"--!---!-l--4 ~ LINE 

I IBLI :J: ; :>--w 2 

29 (w-3R) 1 1 ~ ~l~~ I 
-'-'----~ 13 (G-eK I I '---+- j_ _._ 
-,~':-----< 38 TisK-iIT:I T 

14 (BR-SK) 

(BK-BR)I;~>- ~ ~ I ~~~ l ~ ~~~ 
39 ·~---------------------------~ 

RI 

Tl 

" 
LI 

,, 

l2 

l7 

TO SHEET 2 
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TO 
CONN 
BLK 
IN 
KSU 

FROM SHEET I 

A50B 
CONN CABLE 

OIOOP-50 I 
MTG CORO 

TERMINAL BOARD 508-TYPE 647K5 
PLUG KEY 

508-TYPE 
PLUG 

647N5C 
KEY 

IST ~>->- ~~I(; 
PLUG COLOR l lGR([N...... ...... I 

(S-W) .-++-I 

LEAO 2 NO 
OESIG PLUG 

R3 
BR~ 

--< s T T H F ;p I 
T3 (w-s) J _J_ ~ • p 
~3~•----<; 3~ LlBL·Ul. I :I ; :>----;,, ~!NE 

T (BL} I }---J' I 
_L_3----c-<' 31 (R·BL) l l 9-+-+-t-~L~ ~ 9-+-+-+-:::i~ L~ ~ 
~ I ~---'~~~~~~W~)-t--+-t+-+----+----t--'----l~Ht-+--..11------lt-' 
~! 2 2~L~=====~~~~-~:~~_J_~=11~==1=====j=====1!====tt1====I~========1!=~~ 
~27~--~<w~-O~)_I+-+-++--+----l---+--r+H+---1r ____ T __ ,_, t-t-

1 lBRO~ SLAH 
R4 (O·R) ,--- r-: 

I 
I 

llNE 

B 

1 ---+-+-11-+---1-----t---t-T -t-<>-ir+H++~~ ~ p 1,...---+----+-<>++-+-+J--H--7 ~ p 
T4 (R·O) l l t--? 4 p ~ ~ 4 p -,-.----<. 32 .._(-G--.-)-I-+--+->--+--+----+----::r+--+-<>-;-+-+-+~ 3 LINE ~ 3 LINE 

a ~"'-'-'--+-1-+-1-+-+----+~BL"""'l-+--+<>-i-+++~:I 7 p ' I tBLl 2 :>----;,, 9 

-:-:----<. 33 ::::: I I '--o-+H-+-+-~ ... _l.IL~ ~ _J_::r '-- t-+-' .:r L,~ ~ 
T9 ~ 2~~--~J!~w~·GICL.,-~--+-t-+-+----+--~---+-t-+--+------t-~ 
~ 4L+---~~~M~-~~...LJ-+-+++--+----+----.~J--t-+-+--I+----~t--
~~~---1~w-_e_•~l-t--+-t-r-+----+---t---+-t-+--l+------t---t-' J 

I .~~ ::r ::r 
I 25\Y l SL~ T l '"~ I 

(BR·R) .. L H ~ t-
9~--1,1--+-.-+--+-~-+-~~,f-!--o+-~H+~-4 ~p ~+-----+-+-+t-~~--- ~p 

-;-~----<) 34 ~(~:-~.:~) _l_+--+-1-+-+----+---_l+--+<>-i-+++b~ ; p LINE I ~ ; p LINE 

LS 10 (R-S) I {BL) ..1 ± ; p 5 I {BL) ; p 10 

--< 35 <'------+-I-++-+---+---+--1--+-o-;-+-H+-+~~ L~ ~ t-H L~ ~ 
~ s~.----(~s--w~>--t--1-+-+--+---+---~-1---'---+-Ht-+--l±+------.-. '--i t-' I 
~30~---Ji~·~-sie<..-~-+-t-+-+----+---_...~---11-++---t------1..l~ 
~ 6~---="~L·~RL)::J:-t--+-t-+~,+-----+---t---+-J-+--~-----f--~ 
~ 3 , 1o-e,iJ!EE ~ ~ l ~ge + T ~ !ge I 

(0) TO SHEET 7 

RS 

TO SHEET 3 
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TO 
CONN 
BLK 
IN 
KSU 

FROll SHEET 2 

A5Clll 
CONN CABLE 

TERll INAL BOARD 
OIOOP-50 I llTG CORO 

508-TYPE 
PLUG 

647K5 
KEY 

508-TYPE 
PLUG 

647N5C 
KEY 

LEAD 
D£SIG 

R6 

2NO 
PLUG 

I ST iit,.. 
PLUG COLOR I WHITE I I I 

(BL-BK lj R£,Q...._ 
--< II I (Rf : p _ _,__.._~<>-+-+-+-17+--> : p 

• I (G) I j"""'7 
_,, 36 (BK ·BL l.L ~ >---;i, h 4 >---;i, 

~''~---~~( 12 ~~~..,o:.;.-,,,BKl:.L--:{1-+-+-+--1-+-+--l----1a-L-l-f+--1-~1----J--"-, 21 h ~1Nr I ~ ~ ; h ~:•r 
L6 (BK-0) ; _L " ~ IBLI ~ -± I )--4' 

37 T '1 ~L~~ ~l~~ 
~ 7~---'-'{o_-·~>-+-i-+-+--++-'i-------11---.____-..__1------1-·----.+-J· .____ +-+- I 

T6 

....!.!.!...-(32f<----::I~·~-0~>_,,_._._._..__._...._.,__ ___ --1::J,__ _ _._ ___ ::r_._ ____ 1_.___, 

....!.!.L....( B~L __ ::I=G·~ti~:J-++-+-+-lf-l-+-l------'--'-1-------ll ___ __,jl----I 

~33+---~{•_·G~)_l'-+-lf-+-1---+-l-+------J-'--+-----J-i ____ ·+---l--J I 
IRI ,L (5-BK)j 1 Rro _ _..___ l l BL~ 

ITI 

15 I (R l :I ~ ~ : p 1--L---J.-""'--L~-L.-L.H~ : p 
j {G-Y) I ' 

(BK-5 ) I ~ 43 )---;v I" 4 )---.i. 

40 l J <5 ICI --+-IB_L_)_._~_._,_.__~_, :5 ~~N[ 
_I_L_I ----< (Y-BL) _l =t ~ >-, _ I --+-<>-+-+-1-1--~4 I 

'41 '<' l -T --, LG >-=EJ "-"'--'-_._~_, L~ ~ 
~ 9 "- (9R-R) _l::r ._____....._ -1- I 
~34 (R-BR) J_ 

~ 10 ]5-R) I T T i 

~ 35 "- (R-5) T l f l l 
IR2 l 24G 1 Bl~ l l m~ 1 
------< 17 (O-Y) I 14 J°R-BL) I =; :p ~ ~ :P 

l ~a I _I_T_2 ___ -{-< 42 (Y-0) 1 l --, 4 p --+---+-o-+-+-~1-1-1----47 ~ p 
l ~.,..... _ ___.__=;... ~ p rcz uau ~ p 

_I_L2 __ --<_,, 43 (Y-G) _l l .:.; l >-, _ I l - -~1--r& >-=EJ l>-l--+-1~ l ~ 
I! -- ~ -->:"~~'~ L......,;d-----l IG LG 

•13 <sL-BKJ i:::?:?:: !:!!'el!!!!!!'!!!' 1 ~ L--+++-
1 ~ 11 (----:Ji~BK~-~3-iJ";....::.1'+'+-i---+-+-l,_+:+.J.::.j...--.J---J:ll----,-l------__._J 

13• ~~~2.__ ___ _jl~o~-BK~U..._._I,_._._._.._--1..._.__._.__.__._,__ __ ::r...__--1 ____ ::!-'-------::J...__~~m1 ;gs 
L 3 (BK-O) }1 •1aL1 ' ' I 
~37-------+"'--<.._._--l._._..._._.._.__.__--1+1----+----+1--------~ 

(VI 

TO SHEET 4 
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TO 
CONN 
BLK 
IN 
KSU 

FROM SHEET 3 

A508 
CONN CABLE 

DIOOP-50 I 
MTG CORD 

TERMINAL BOARD 508-TYPE 
PLUG 

647K5 
KEY 

508-TYPE 
PLUG 

647N5C 
KEY 

:::; 
LEAD 2ND I ST 

m 

DESIG PLUG PLUG COLOR 1 f YEL~L_ow_,__~ I I v 1 OLET I 
~ L (S·BK) ..>. ~ -7 6p ---------,.15,~~--'~~

1
~+-+~i-+-++-++--+-,,~,,7-'---l-o+~--+-47 

5
6 ~-+-~-+-a-+-<...+-~, 

_i!<-BR..1..J._ ~ __,. H-f-7 -5 

IT3 1';)!,N+--'-(G_-R_;_)-+---1--+--<>--+--,4 4 ~ I L->. 
(61<-S) _L I -'- ~ 4 ~ 

---'-------( 40 i-----'---'-ll----+-+-+-f-+--11-+----,l---+-o-+---+-4_->. 3 IC3 ~ 3 ~ LI NE 

l :::::===::=:r~ ~ -~ (BL) ~ ~ ~ p 14 

~ 4 I (Y-BL) l I <>--+--±-+ L~ ~ 1 ~~=_ -i_:--<o->-;-+ -i_;_-i--1---;-+----1~ L~ ~ 

~ 13~~--~(G_-_BK~)--1--+-1-+--i-+--+-+---~+1----+---J_I+-----+-'r I 
~3B~----~(B~•~-G~l7I+---1r-+--+-1r-+-t-+----L+----;-----;1--------'---~ 
~ 14 ~----~~=BR~·=BK~~--+-+--+-i-+---t-+----l-+----1----+-+------+--~ 

L14 (BK•BR}l _._ / I ----(39 i-----'---+---lr-+--+-lr-+-t-+--,--,-+----;>------11--~-----t---~ 
LG 16 L (BL-".l j_ ""- (BK} _l l I 
LG Ll_G·YJ_ _l X (BK} i 

LG : ~ 2_j_BR-Y_l__L f t-t--t"2·6+-l-+J_F-R_l--i-------+-'-----i+----'-jl'-'-RJ_----' LG ./ 20 (S·Y} _l ~ _J_ _l~ ('U_ --i 
LG :::: 45 i:.. Y-il I ~ - --I -509A -PLUG -#---< 17 Lf---~o_-_Y)-'----<,__,f-+.-.-' (R-5) i_____:_o9A PLU_:____t 

~LLGG 42 I r-o:I _.._ ' (v-G) i i I 
~LG 18 I G-YJ: I IBKI I I I ~ Y-G:I I --ft--< 43 BR-ti J_ I BEIGE BEIGE 
~ 19 i------7'~'+-~ 0 CHAINING SW 0 
~ 44 (Y-BR} I 0 (MOMENTARY} I 0 I 

-+-+-+---+-'-( W=--'·-G-} -l_J_l--+---<>-"""-+-°'-7 34 )----, 3 >--------i_ CHA I N I NG ~ j_G_l , i ->. ~ r---t---t---<>---t-_>.~ 4 )--------I SW 

I (Y) I 0 0 l l ~ ! p 
'"-----t-+-+-r:-,.( R l\ ( R-0 } l l I 

I ~(Y_l--+--+-+-~~- ~ 1 (S) l 
~s CY- -L l -'- l 

(G} ~ (BK·G 

-"------<../ 44 (Y·BR} l 
_ss ___ ---<._,, 23 "- (G-v} I 

B "", ./ 24 ( (BR-V) I 
~~--<f>-------f+-----f+---------~+---~1-fl:~)-

(BR} T (BR} 

(G} I (G) 
012~2-1,n------t--------l_lil------+-----------;1-----~,~0)~ 

'><. (BL) 

(S) '1 
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FROM 
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IBL-V) 
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(V-0) 
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TO SHEET 6 

Fig. 12-2833CM or 2833EM Telephone set, Connections (Sheet 5 of 7) 

(0) 

(G) 

(G) 

I 
I 
t
i 
I 

TRANSDUCER 
ASSEMBLY 
840501712 

POTENTIOMETER 

0 



FROM SHEET 5 
PIO NETWORK 

(W) 

(0-BK) c __,,._ RR 
-0 

{G-W) / 
.. 

8 

~ H4DU-50 I HANDSET -I JAC~ HANDSET 

-------+-+---+--+-----+----+----'--'--------+--+------N• J f' I~ I~ 
r---+-~-+-~--r-+--T~-+-~S-t-~-+-~t:G-<R: '1='1:_;: 

(BK) 

IWl (W) ·- [ (W) 
~HEET (W) 

(R) 

~--+----+--+---+----1-+-r-l_(_BK_)-< ~ ~ 
U_L_ 

(0) 

- -+-+-+-+I+-~- 1---- -+---
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; !£ ~~~ " .. 
e 

TO SHEET 7 

-- - -t---+-
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FROll SHEET 6 

FROM SHEET 2 (0) (0) 

~ 
m 

8 
::::; .. '!' g ! ~ £ 

FROM SHEET 3 (Vl _... t s t 

@ v 

' w • 

l{ J 1 1 
(BL) 

FROM (0) 
SHEET ---'----t----+--+--' "-t-t---(W_) _____ ~_j:: 4 

4 ~-(R~)-----,f 
~--(-BK_) _____ _.::t-~;Y 6 

'--------'(W_--"S-'-) ------.a' 
'----------'-(Y_-_S~l _____ _j-~, 3 

(BL) 
(BL) d' 

'---------~,~BL~l-----J~K',, s 
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SECTION 503-702-110 

Page 68 

TABLE C 

833C(MD). CM, EM AND 2833C(MD), CM, EM TELEPHONE 
SET CONNECTIONS FOR PRIVACY CIRCUIT 

(0-180486 KIT OF PARTS) 

TEL PRIVACY CONNECT TO 
MOVE LEAD 

SET BOARD TEL SET 
LEAD LEAD TERM. FROM TEL SET TO PRIVACY 

COLOR COLOR TERM. BOARD TERM. 

0 8 

BR Fon net. 

s 15 

BK 12 

BL 6 

R 13 P2 

G-W 13 Pl 

y 6 Rl 

0 Fon net. T 



TABLE D 

683AE TRANSMITTER CONNECTIONS 
FOR HFAI (SEE NOTE) 

CONNECT TO 

FROM TELEPHONE SET 
683AE 

TRANSMITTER TERM. NET. 
BOARD TERM. 

W-BL 26 

BL-W 18 

W-0 21 

0-W 20 

W-G G 

G-W L2 * 
W-BR A 

BR-W K 

*Remove (BL-V) from G of network and 
connect to L2 of network. 

Note: HFAI feature initially available with 
COM KEY 2152 only. 

TABLE E 

833C(MD),CM, EM OR 2833C(MD), CM, EM TELEPHONE 

SET CONNECTIONS FOR RING TRANSFER 

MOVE LEAD IN TEL SET 
COLOR 

FROM TERM. TO TERM. 

0-BK 7 11 

0-V 1 23 

ISS 4, SECTION 503-702-110 

TABLE F 

TO DISABLE PRIVACY CIRCUIT 

MOVE LEAD IN TEL SET 
COLOR 

FROM TERM. TO TERM. 

0 8 * 
BK 12 * 

* Insulate and store. 

TABLE G 

TO DISABLE PRIVACY RELEASE KEY 

MOVE LEAD IN TEL SET 
COLOR 

FROM TERM. TO TERM. 

0-BK 10 15 

TABLE H 
CONNECTIONS FOR POWER FAILURE 

TRANSFER RINGER (ElCM) 
1434 "COMKEY" ONLY 

CONNECT LEADS* 

FROM TEL 
SET TERM. 

20 

21 

* Use inside wire. 

TO RINGER 
TERM. 

5 

6 
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BELL SYSTEM PRACTICES 
AT& TCo Standard 

ADDENDUM 518-450- 100 
Issue 1, April 1980 

7A COMMUNICATION SYSTEM-(COM KEY* 718) 

IDENTIFICATION, INSTALLATION, CONNECTION, 

OPERATION, AND MAINTENANCE 

1. GENERAL 

1.001 This addendum supplements Section 
518-450-100, Issue 4. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued to provide 
information relating to the Federal 

Communications Commission's (FCC) Registration 
Program. 

2. CHANGES TO SECTION 

2.001 On Page 2, following paragraph 1.03, add 
the following: 

1.04 After January 1, 1980, connection of 
customer-provided equipment (CPE) or 

telephone company-provided equipment to the 7A 

Communication System requires the use of a 33B 
voice coupler when providing music-on-hold. Also 
after January 1, 1980, the 415B, 460C, 471C, and 
479C key telephone units (KTUs) must be used 
when providing their related services. Previously 
connected or Class C system components may be 
used for additions and maintenance at grandfathered 
installations for the life of the equipment, provided 
they are not modified. Class C stock may also be 
used in new installations after January 1, 1980. 

1.05 Incoming central office (CO) lines to be 
installed in compliance with the FCC 

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

*Trademark of AT&T. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
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SECTION 518-450-100 

CONTENTS PAGE 

M. Station Busy Consoles 58 

Station Busy Console (6Al) With DSS 
58 

Station Busy Console (6Bl) With MW 
62 

N. Multiple Consoles 62 

0. Station Restriction 63 

P. TOUCH-TONE® Dialing 66 

Q. Automatic, DC Signaling, Private Line 
Circuit 70 

5. GENERAL MAINTENANCE 72 

6. DETAILED MAINTENANCE 74 

l. GENERAL 

1.01 This section contains information for the 7A 
Communication System. 

1.02 This section is reissued to: 

• Add information on the 570B key service 
unit (KSU) and show the 570A rated MD 

• Add satelliting information using a nomograph 
or 14Al-100 terminal block 

• Indicate that the telephone sets and consoles 
used with COM KEY 718 are now supplied 
with ivory (-50) mounting cords instead of 
satin-silver (-87) 

• Change code of the KS loudspeaker to 
KS-21880Ll and add information on the 
KS-21939L2 loudspeaker 

• Add information on use of 415A KTU-Automatic 
Private Line Circuit (570B only) 

• Add 77C apparatus mounting for floor 
mounting of 570-type KSU 

Page 2 

•Add information on D-180720 Kit of 
Parts-used in 570A KSUs having a serial 
number of 16390 or lower and using a 478B 
KTU for TOUCH-TONE dialing 

• Remove 19C3 power unit-570A KSUs were 
never supplied with the 19C3 

• Change the rating of the 832A/2832A telephone 
sets from A&M Only to MD. 

Since this reissue covers a general revision, arrows 
ordinarily used to indicate changes have been 
omitted. 

1.03 This issue is based on: 

•Section 463-341-102- Voice Connecting 
Arrangement FTP (33A Voice Coupler) 

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

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

•Section 512-740-471-Speakerphone System 
4A, 832-, 833-, 2832-, and 2833-Type Telephone 
sets 

• Section 518-010-105-KTS, Grounding and 
Special Protection Requirements 

•CD- and SD-69652-01, Issue 4-7 A 
Communication System Circuit 

• CD- and SD-69654-01, Issue 3-832A and 
2832A Telephone Circuit for Use With 7A 
Communication System 

• CD- and SD-69656-01, Issue 2-6Al and 
6Bl Selector Console Circuit to Use With 
7A Communication System. 

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



2. DESCRIPTION OF APPARATUS 

2.01 The 7 A Communication System will 
accommodate a maximum of 7 CO/PBX lines 

and 18 stations. It is equipped with a 2-path 
intercom. A 570-type KSU houses a power supply 
and KTU mountings. Telephone sets (832- and 
2832-type) are special 10-button, 11-button, and 
13-button sets providing basic services such as 
pickup, hold and illumination, voice and tone 
signaling, multiline conferencing, and automatic 
button restoration (ABR). Optional features are 
privacy (lockout), privacy release, station restriction, 
paging [with or without customer-provided (CP) 
background music], power failure transfer, ring 
transfer, music-on-hold (utilizing CP music source), 
intercom preset conference, station busy console 
with direct station selection (DSS), station busy 
console with message waiting (MW), intercom-only 
telephone sets, TOUCH-TONE dialing, speakerphone, 
external signaling circuit, and connection to customer 
paging. 

2.02 In the 7 A Communication System, each station 
has access to all CO/PBX lines and both 

intercom paths. One station, selected as the 
attendant station (station code 0), is the only station 
factory-wired in the KSU for CO/PBX ringing. 
Incoming calls are answered at the attendant station. 
The attendant ascertains the station or party being 
called and places the incoming call on hold. The 
attendant may then page the called party or dial 
the called station or party over an intercom path 
and inform them of the incoming call. The attendant 
may reenter the call by depressing the associated 
line button. The attendant station (station code 
O) is the only station that can divert its common 
audible ringing via the optional ring transfer feature. 
Any station may be optionally wired for CO/PBX 
ringing on a single line or for common audible 
ringing. Stations cannot be wired for both common 
audible and CO/PBX ringing. In the 7 A Communication 
System, as many as ten stations may be wired 
for common audible ringing. Intercom station 
codes are 0 (attendant station code) and 3 through 
19. Code 1 is a transfer digit for 2-digit codes 
and code 2 is for paging. 

ISS 4, SECTION 518-450-100 

570-TYPE KSU 

2.03 The 570A KSU (MD) (Fig. 1) has the following 
mechanical design features: 

• Contains an internally mounted 19C2A power 
unit (19C2 in some earlier models) and a 
KS-19175Ll interrupter 

• Contains five internally mounted 66-type 
connecting blocks for option, console, and 
station connections 

• Has fuse panel (Table A) which provides 
power distribution to connectors and station 
blocks for lamp and fusing functions 

• Has status lamps to indicate status of CO/PBX 
and intercom lines (Table B) 

• Has designation strip holder and tab assembly 
serving as a retainer to lock KTUs in the 
connectors 

•Mounts twelve 4-inch and three 8-inch KTUs 

•Has 424C, 455A, 456B, and 460B KTUs 
shipped with KSU 

• Is 25-1/2 inches wide, 17 inches high, 11 
inches deep, and requires 9-1/2 inches of 
wall space on either side of the backboard 
to permit full opening of the carrier 
assemblies 

• Is arranged for wall mounting or may be 
floor-mounted (using the 77-type apparatus 
mounting) 

• Has a removable fiberglass cover. 

2.04 The 570B KSU is the same as the 570A 
except: 

•No KTUs are shipped with the KSU-the 
424C, 455A, 456B, and 460B KTUs must be 
ordered separately 
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LINE STATUS 
LAMPS 

19C2 
PO'NEA UNIT 

KS 19175. L 1 

FUSE PANEL 

Fig. 1-570-Type KSU (Cover Removed) 

• Wired for use of a 498A KTU equipped with 
a 116Al circuit module when music-on-hold 
is furnished- the 451-type KTU is not 
compatible with the 570B KSU 

• Redesigned fuse panel using fuse clips instead 
of fuse holders (Fig. 6) 

• J2 through J8 wired to A battery and A 
ground to permit use of 415A KTU (Automatic 
Private Line Circuit) when music-on-hold is 
not provided. 

2.05 All wiring connections are made on connecting 
blocks located in the KSU (Fig. 2). Since 

all stations pick up all lines on the same button 
at each telephone set, all equipment connections 
are factory-wired to the connecting blocks. 

Page 4 

All station connections are made on 
the station connection field blocks 
using standard color-code cutdown. 
This eliminates the need for an external 
cross-connection field except when 
using satellite wiring plan. 

2.06 The block and column on which a station is 
cut down determines the intercom code 

assigned to that station. Intercom codes available 
are codes 0 and 3 through 19. 

(a) Connecting block 1 (Fig. 3) contains the 
diode arrangement for preset conference 

and common audible signaling. Terminals are 
provided for strapping the power failure transfer, 
CO ringing, preset conference, paging, and ring 
transfer. 
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TABLE A 

FUSE ARRANGEMENT-570-TYPE KSU 

FUSE PANEL (SEE FIG. 6) 

FUSE 
FUSE AMP 

DESIG 
(TYPE) 

POTENTIAL FUNCTION 
(NOTE 1) 

Fl First CO/PBX Line Lamps 

F2 Second CO/PBX Line Lamps 

F3 Third CO/PBX Line Lamps 

F4 l-l/3(70A) lOV ac Fourth CO/PBX Line Lamps 

F5 Fifth CO/PBX Line Lamps 

F6 Sixth CO/PBX Line Lamps 

F7 Seventh CO/PBX Line Lamps 

F8 l/2(70G) Interrupter Motor 

F9 l-1/3(70A) -24V dc(SIG) 
System Privacy and DSS Console 
Paging Amplifier (Note 2) 

FlO lOV ac Ring Transfer and MW Console 

Fll l/2(70G) 
-24V dc(SIG) 

Fl2 3/4(70H) C Battery 

Fl3 First Intercom Path Lamp 
l-l/3(70A) lOV ac 

Fl4 Second Intercom Path Lamp 

POWf.'R UNITS-19C2119C2A 

FUSE DESIG 
FUSE AMP 

FUNCTION 
(TYPE) 

Line Fl 2(MDL-2) AC Input Power 

±l8V ac 2(24C) Console Lamp Supply 

±lOV ac Lamp and Lamp Flash 
5(24F) 

±lOV ac Lamp Wink 

24V de B SIG 3(24B) B (Signal) Battery 

24V de A TLK 2(24C) A (Talk) Battery 

VOLTAGE RANGES 

-24A 18-26 (19C2, 19C2A) 

-24B 20-26 (19C2, 19C2A) 

Note 1: Early production models of the 570A KSUs were equipped with 16 fuses. Fuses 15 
and 16 were used for music-on-hold. 

Note 2: In the 570A KSU the paging amplifier is fed from fuse 11. 
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TABLE B (b) Connecting block 2 (Fig. 4) contains the 
polarity guard diodes for the CO/PBX lines. 

LINE STATUS LAMPS-570-TYPE KSU 

LAMP LAMP 
DESIG CODE 

Ll 51A 

L2 51A 

L3 51A 

L4 51A 

L5 51A 

L6 51A 

L7 51A 

L11 51A 

L12 51A 

Page 6 

FUNCTION 

FIRST CO/PBX LINE LAMP 

SECOND CO/PBX LINE LAMP 

THIRD CO/PBX LINE LAMP 

FOURTH CO/PBX LINE LAMP 

FIFTH CO/PBX LINE LAMP 

SIXTH CO/PBX LINE LAMP 

SEVENTH CO/PBX LINE LAMP 

FIRST INTERCOM PATH LAMP 

SECOND INTERCOM PATH LAMP 

(c) Connecting block 3 (Fig. 5) provides terminals 
for connecting station code 0 (attendant 

station), station code 3, the incoming CO/PBX 
lines, the optional message waiting or DSS 
consoles, and the 33A voice coupler. 

(d) Connecting blocks 4 and 5 (Fig. 5) provide 
terminals for connecting station codes 4 

through 19. 

2.07 The fuse panel in the 570-type KSU utilizes 
70-type indicator fuses to give a visual 

indication of fuse status. The 19-type power units 
are equipped with 24-type fuses which do not 
provide a fuse status indication. See Fig. 6 and 
Table A. 

2.08 The lamp panel in the 570-type KSU provides 
a status lamp for each CO/PBX line and 

intercom path. The lamps give the same indication 
of line status (flash, steady, wink) as the line 

CONN . 
BLK. 2 

NOTE . 
WHEN MOUNTING KSU, MAKE SURE SUFFICIENT SPACE IS 
ALLOWED, AT SIDES AND IN FRONT, TO PERMIT CARRIERS 
TO SWING FULLY OP EN . 

Fig . 2-570-Type KSU (Carriers Open) 
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POWER FAILURE 

TRANSFER CO RING ANO 
RI NG TRANSFER COLUMN 

PRESET CONFERENCE COLUMN 

~b~~~ON 10 

(FOR 
REFERENCE 11 
ONLY) 

12 

13 

14 

15 

16 

17 

18 

19 

G H 

0 0 0 0 

O O O ~I) ~2 ~31 f4 t 

0 0 0 0 

* So o o o 

0 0 0 0 

0 0 0 0 <51 f6l f7l t 

0 0 0 0 

0 0 0 0 
COMMON 

f---+-AUDIBLE 
TERMINAL 

IOo 0 0 0 m 
0

10 

0 0 0 0 

(II 
0 0 0 0 t t tO 

0 0 0 0 0 

15: : : : n 
0 0 0 0 "' "' 

0 0 0 0 

[2] 
0 

015 

[31 
0 

0 

[41 
0 

PAGING 

TERMINALS 

IN POWER FAILURE O O O O O O O 
(I )(2)(3)(4)(5)(6)(7)(51 

NOTE: 
NUMBERS SHOWN IN PARENTHESIS ( ) 

REPRESENT THE 7 CO /PBX LINES 
ANO THE NUMBERS SHOWN IN 

BRACKETS ( I REPRESENT THE 

7 PAIRS OF PAGING TERMINALS. 
ALL NUMBERS ANO LETTERS ARE 

FOR REFERENCES ONLY ANO DO 
NOT APPEAR ON THE BLOCK. 

* FACTORY PROVIDED STRAP ON 
INSTALLER SIDE OF CONN BLK. 
r ACTORY PROV I OED COMMON 

AUD IBLE 0 I ODES. COMMON 
AUDIBLE IS FACTORY STRAPPED 
TO CODE 0 (ATTENDANT STATION) 
TERMINALS 4E, BE ANO 
9F ARE STRAPPED TOGETHER 
ON FACTORY SIDE OF BLOCK. 

f FACTORY PROVIDED PRESET 
CONFERENCE DIODES (TERMINALS 

IOG ANO 14E ARE STRAPPED 

TOGETHER ON FACTORY SIDE OF 
BLOCK l. 

POWER FA I LURE 

TRANSFER TERMINALS 
TO DES IRED STAT IONS [ T (I) 

COLUMN _R~{_ll __ t-2J o o o o o o 02 
;_ji---....C:==:::;--TI---- CO RING TERMINALS 

~~ ~~S ~ ~~~ ~~~~~~NS -'R'-"C-'-1'--')--+--0 

TO DESIRED STATIONS 
IN PRESET CONFERENCE 
COWMN 

0 0 0 0 0 0 0 
(2 )(3) (4) (5) (6) (7 )( 61 

0 0 0 0 

----rJ=~=-s-1----.===----o_JLl ____ pRESET CONFERENCE TERMINALS 

A RT 171 
CG o o24 

~------"';::===-----RING TRANSFER TERMINAL 

Fig. 3-Terminal Arrangement for Connecting Block 1 

lamps in the telephone sets. 
Table B. 
CONSOLES 

See Fig. 6 and 

A. 6A 1 Selector Console (Station Busy Console With 
DSS) 

2.09 The 6Al selector console (Fig. 7) is a 20-button 
console providing a 17-button DSS field with 

station busy lamps. Of the three remaining buttons, 
one is used as a paging button, one is used as an 

intercom recall button, and one button is spare. 
Ivory (-50) is the standard console color, and a 
6A2-t faceplate must be ordered with each console. 
Current 6Al consoles are shipped with an ivory 
(-50) mounting cord rather than satin-silver (-87). 
The 6Al selector console is normally used in addition 
to the attendant's telephone set to provide DSS on 
the intercom. 

'fRefer to Table C for color suffix. 
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LINE 5 
DIODES 

LINE 7 

A B 

I:} 

15 

16 

17 

20 

2 I 

c D 

DIODES --J--!-..j_.J__.J 

24 

E F G H 

ol 

0 

0 

0 

* 
05 

0 

0 

0 

10 

12 

13 

15 

16 

17 

20 

21 

24 

NOTES: 

I. DIODES SHOWN 
COMPRISE FACTORY 
WIRED POLARITY 

GUARD, 
2. THE FOLLOWING TERMINALS 

ARE STRAPPED ON THE 
FACTORY SI DE OF THE 
CONNECTING BLOCK: 
12AT012C 
t28 TO 120 
12E TO 12G 
12F TO 12H 
ISA TO 16C 
168 TO 160 
l6E TO 16G 
16F TO l6H 
20A TO 20C 
208 TO 200 
20E TO 20G 
20F TO 20H 
24A TO 24C 
248 TO 240 * 5708 KSU ONLY 

LINE 2 
DIODES 

LINE 4 
DIODES 

LINE 6 
DIODES 

Fig. 4-Terminal Arrangement for Connecting Block 2 



DSS CONSOLE TERMINALS 

MESSAGE WA I Tl NG CONSOLE TERMINALS 0 3 

33A [ VOICE 
COUPLER 

* FACTORY PROV I OED 
STRAP ON INSTALLER 
SIDE OF CONN BLK. 

INCOMING CO/PBX 
LINE TERMINALS 

~~~>.--....>,..~~~~~ 

A B F G H 
IO 

0 

0 
0 

50 
0 
0 

0 

0 

100 
0 

0 

0 

0 

150 
0 
0 

0 

0 

200 
0 

0 
0 

0 

250 
0 

0 

0 
0 

300 
0 
0 

0 

0 

350 

0 
0 

0 

0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

0-0 
0-0 

0-0 

0-0 

0-0 

0-0 

0-0 

~*i 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 0 
0 0 

0 0 

0 0 
0 0 
0 0 

~ X* 
0 0 
0 0 
0 0 

CONN BLK 3 

0-0 I 

0-0 

0-0 
0-0 

0-0 5 
0-0 

0-0 
0-0 
0-0 

0-010 
0-0 
0-0 

0-0 
0-0 

0-015 
0-0 

0-0 
0-0 

0-0 
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INTERCOM STATION CODES 

4 5 6 7 8 9 10 11 

A B C D E F G H 
10-0-0--0--0--0-1 
o--o--o--o--o-< 
0-0-0--0--0--0-
0-0-0--0--0--0-

5 0-0-0--0--0--0-5 
0-0-0--0--0--0-
0-0-0--0--0--0-
0-0-0--0--0--0-
0-0-0--0--0--0-

100-0-0--0--0--0-10 
0-0-0--0--0--0-

0-0-0--0--0--0-
0-0-0--0--0--0-
0-0-0--0--0--0-

15 0-0-0--0--0--0-15 
0-0-0--0--0--0-
0-0-0--0--0--0-
0-0--0--0-0--0-

0-0--0--0-0--0-

12~0 
0-0--0--0-0--0-

0-0--0--0-0--0-

0-0--0--0-0--0-
0-0--0--0-0--0-

'25 
0-0--0--0-0--0-
0-0--0--0-0--0-

0-0--0--0-0--0-

0-0--0--0-0--0-

~Oo--o--o--o-<>-< 
0-0-0--0--0--0-

0-0--0--0-0--0-
0-0--0--0-0--0-· 

0--0--0--0-0-0-

0-0--0--0-0--0-

0-0--0--0-0--0-
0-0--0--0-0--0-

0-0--0--0-0--0-
..,.~-o-o~~ 

0-0--0--0-0--0-
o o o o o o o o 
0-0--0--0-0--0-
0 0 0 0 0 0 0 0 

4li0--0--0--0--5 
0 0 0 0 0 0 0 0 

00000000 

0-0--0--0-0--0-
o o o o o o o o 

5()0 0 0 0 0 0 0 ooo 
CONN BLK 4 

12 13 14 15 16 17 18 19 

A B C D E F G H 
I 0--0--0-0-0--0- I 
0-0-0--0-0-0-0-

0-0-0--0-0-0-0-
0-0-0--0-0-0-0-

5 0--0-0-0--0-0-05 
0-0-0--0-0-0-0-

0--0-0-0--0-0-0 

0--0--0-0-0--0-

0--0-0-0--0-0-0 
100--0-0-0--0-0-010 

0-0-0--0-0-0-0-

0-0-0--0-0-0-0-

0-0-0--0-0-0-0-
0-0-0--0-0-0-0-

150--0-0-0--0-0-015 
0-0-0--0-0-0-0-

0--0-0-0--0-0-0 

0-0-0--0-0-0-0-

0-0-0--0-0-0-0-
z~q 

0-0-0--0-0-0-0-

0-0-0--0-0-0-0-
0-0-0--0-0-0-0-

0-0-0--0-0-0-0-

2~ 

0-0-0--0-0-0-0-

0-0-0--0-0-0-0-

0-0-0--0-0-0-0-

0-0-0--0-0-0-0-

300-<>--<>-0-0-30 
0-0-0--0-0-0-0-

0-0-0--0-0-0-0-

0-0-0--0-0-0-0-
0-0-0--0-0-0-0-

0-0-0--0-0-0-0-

0-0-0--0-0-0-0-
0-0-0--0-0-0-0-
0-0-0--0-0-0-0-

..., -v..., -0 -0 

0-0-0--0-0-0-0-

00000000 
0-0-0--0-0-0-0-
o o o o o o o o 

4S0--0--0--0--0-5 
00000000 

0 0 0 0 0 0 0 0 
0-0-0--0-0-0-0-
0 0 0 0 0 0 0 0 

5()0 0 0 0 0 0 0 050 

CONN BLK 5 

Fig. 5-Terminal Arrangement for Connecting Blocks 3, 4, and 5 

B. 6Bl Selector Console (Station Busy Console With 
MW) 

· 2.10 The 6Bl selector console (Fig. 8) is a 20-button 
console providing a 17-button message waiting 

field. Three buttons are not used. Ivory (-50) is 
the standard console color, and a 6A2-t faceplate 
must be ordered with each console. Current 6Bl 

tRefer to Table C for color suffix. 
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JI 
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TYPE 
KTU 
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l'<IWER FAILURE TRANS CKT 
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I SIG 
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A Tm. 

-mocQJ~2• 

CO/Pex LINE CIRCUIT 

CO/Pex LINE CIRCUITS 

400- 400- 400- 400-
TYPE TYPE TYPE TYPE 
KTU KTU KTU KTU 

J3 J4 JS J6 

NOTE: 

0 
LINE 
2A 
Fl 

400-
TYPE 
KTU 

J7 

KS-19175, LI 
INTERRUPTER FUSES ARE AS SHOWN ON 5708 KSU. 

570A IS EQUIPPED WITH 21A FUSEHOLDERS 

KSU fot.JS IC-ON-HOLD LINE CIRCUIT 

WITH 4518 4000,G OR EARLIER 
570A 

WI lHOUT ALL 

WI TH 498A ALL 
5708 

WI IBOUT ALL 

400-
TYPE 
KTU 

J8 

SEC TAll.C A 

(SEE NOTE) 

457C 
KTU 

Jl5 

4568 
KTU 

Jl6 

455A 
KTU 

Jl7 

4Sl8 
OR 

498A 
KTU 

Jl8 

PAGING VOICE TONE MUSIC 
AMPL AND RI NG ON HOLD 

TONE SIG 

ALERT I NG GEN CKT 

Fig. 6-570-Type KSU, Connector, Fuse, and Lamp Arrangement 

consoles are shipped with an ivory (-50) mounting 
cord rather than satin-silver (-87). The 6Bl selector 
console is normally used in addition to the attendant 
telephone set to provide the message waiting 
feature. 

Note: Up to three selector consoles in any 
combination can be used in a 7 A Communication 
System. 
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2.11 Console Power Requirements: If 
more than one console is to be used, lamp 

power (±18V, 2A) must be provided by a 215Cl 
power unit installed in the KSU or an equivalent 
external unit. The 215Cl has three ±18V outputs. 



1ss 4, secnoN 5\&-450-\00 

*OLDER coNSDLES 
EQUIPPED WITl-i 

0 47J5C KO 

fig . 7 - 6A \ Selector Console (OSS) 

*OLDER CONSOLES 
EQUIPPED WITl'i 
G47C5 KE~S 

fig . s- t>B\ Selector Console (MW) 
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TABLE C 

COLOR ORDERING GUIDE 

832·. 2832·TYPE TELEPHONE SETS 
AND FACEPLATES 

6A 1, 681 SELECTOR CONSOLES 

SUFFIX COLOR SUFFIX COLOR 

-100 Avocado 

-108 Teak (Woodgrain) 

-109 Walnut (Woodgrain) 

-111 Gold 

-50 Ivory -112 Orange 

-113 Brown 

-114 Red 

-115 Blue 

-118 Black 

*Order separately. 

When it is installed in an earlier model KSU which 
has a 19C2 for the principal power unit, the ±18V 
output of the 19C2 is disabled. 

EXTERNAUY MOUNTED APPARATUS 

A. 33A Voice Coupler 

2.12 The 33A voice coupler (Fig. 9) is an 
interconnecting unit which provides a point 

of connection for a customer-provided music source 
used with music-on-hold and background music. It 
is wall-mounted externally from the KSU. A 
potentiometer (with screwdriver adjustment slot) 
controls the level of the background music. The 
unit contains two fuses for protection against 
hazardous voltages from the CP music source. 

CAUTION 

SPEAKERPHONE, 
LOUDSPEAKER, AND 

TRANSMITTER 

SUFFIX COLOR 

-03 Black 

--51 Green 

- 58 White 

-60 Light Beige 

Kit of Parts Ivory 
D-180508* 

8. 20A-49 Apparatus Unit FUSES MUST BE 
POSITIONED AS SHOWN 

2.13 The 20A-49 apparatus unit provides a point 
of connection or interface to a customer-owned 

and maintained (COAM) paging system. Also, the 
20A-49 apparatus unit is used with a large high-power 
paging system provided by the telephone company. 
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Fig. 9-33A Voice Coupler 



The unit is 1-13/16 inches deep by 2-3/ 4 inches 
high by 4-3/8 inches long and is wall-mounted 
externally to the 570-type KSU. It presents a load 
to the 457C KTU equivalent to one loudspeaker 
and provides an output impedance to the COAM 
equipment of approximately 300 ohms. The output 
is transmitted to the COAM paging equipment 
through a transformer which is both electrostatically 
and electromagnetically shielded to minimize the 
possibility of introducing noise. A potentiometer 
(with screwdriver adjustment slot) is provided to 
adjust the signal level. Connections are made on 
five screw terminals. 

C. 22A-49 Apparatus Unit 

2.14 The 22A-49 apparatus unit is an external 
signaling circuit that activates a signaling 

device which is external to the telephone sets. 
The 22A-49 apparatus unit offers a contact closure 
or opens a contact, as required, to operate KS-16301 
type signaling devices (Section 463-110-100) or 
other external alerting devices. The unit is 1-13/16 
inches deep by 2-3/ 4 inches high by 4-3/8 inches 
long and is wall-mounted externally to the 570-type 
KSU. Connections are made on six screw terminals. 
The 22A-49 apparatus unit may be used to activate 
an external signaling device for: 

• Common audible 

• Station codes 

• CO/PBX ringing 

• Ring transfer. 

D. KS-21880L 1 Loudspeaker 

2. 15 The KS-21880Ll loudspeaker (Fig. 10) is an 
indoor speaker used for paging. It is 11 

inches high, 10 inches wide, and 6-1/2 inches deep. 
It has a potentiometer (with screwdriver adjustment 
slot) for volume control. The KS-21880Ll loudspeaker 
is furnished with a walnut (woodgrain) finish. It 
was formerly known as the K8 loudspeaker. The 
speaker and the speaker enclosure are available as 
a List 2 and List 3, respectively, as repair or 
replacement parts. 

E. KS-21939L2 Loudspeaker 

2.16 The KS-21939L2 loudspeaker (Fig. 11) is a 
horn-type speaker used for paging at indoor 
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or outdoor locations. It is 7-1/2 inches in diameter, 
7 inches deep, and weighs 3-1/ 4 pounds. The 
loudspeaker is equipped with a swivel mounting 
bracket having three holes in the outer rim for 
mounting on a flat surface. The loudspeaker will 
also fasten to a 112-inch pipe. Pigtail leads are 
provided for connections. Nominal frequency 
response of the loudspeaker is 400 to 13,000 Hz. 
The KS-21939L2 loudspeaker has a screwdriver 
adjusted volume control. It was formerly known 
as the KS-16846L2 loudspeaker. The KS-21939 
loudspeaker is also available as a List 1 which is 
the same as the List 2 except it has no volume 
control, and as a List 3 which is the same as a 
List 2 except it is equipped with a rigid conduit 
mounting adapter. 

2.17 The KS-21880 and the KS-21939 loudspeakers 
are 45-ohm speakers. In the 7A Communication 

System, do not substitute speakers with other 
impedances for the two loudspeakers. Existing 
stocks of K8 or KS-16846L2 loudspeakers may be 
used. 

KEY TELEPHONE UNITS 

2.18 The circuitry for the 7 A Communication 
System is provided by 400-series KTUs. 

Functional schematics are located in the rear of 
the section. 

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

2. 19 The 400G KTU (Fig. 75) is a 4-inch unit 
which provides a key telephone set with CO 

or PBX line service. Additional information on 
the 400-type KTUs may be found in Section 
518-215-400 (Line Services) and CD- and SD-69513-01 
or CD- and SD-69942-01. 

2.20 The latest version of the line circuit KTU 
is the 400H (Fig. 76). The 400G is also 

standard; all earlier 400-type KTUs are rated MD 
but can be used when available. The 400H can 
be mounted in any 570-type KSU with the following 
limitations. 

• Do not install a 400H KTU in a 570A KSU 
(MD) when music-on-hold is required. Only 
the 451-type music-on-hold KTU can be used 
with the 570A KSU, and it is not compatible 
with the 400H. 
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FRONT VIEW 

SINGLE MOUNTING CLIP 

WOOD CASE 

TERMINAL STRIP 

QUAD INSIDE WIRE 
TO KEY SERVICE UNIT 

6 1/4 IN.)----i r 159MM 

'I 
11 
11 
II 

:1 
.L.J.' 

254MM -----i 
r-r:A(IOIN.) I 

r 
SLOT FOR SCREWDRIVER 
ADJUSTMENT OF POTENTIOMETER 

REAR VIEW 

I !LOUDSPEAKER MAY BE 
:.-------- MOUNTED OVER OUTLET BOX) 

I _ _) 

WALL OR MOUNTING SURFACE 

VIEW A-A 

Fig. 10-KS-21880L 1 Loudspeaker, Connections, and Mounting 

l 
273MM 

!IO 3/4 IN.l 

•When a 400H (or any other 400-type line 
circuit) is installed in a 570B KSU, only 
the 498A KTU can be used to provide 
music-on-hold. The 451-type music-on-hold 
KTU is not compatible with the 570B KSU. 

B. 424A or B and 424C KTU (Dial Intercom, 19-Code 
Selector Circuit) 
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2.21 The 424A or B KTU is an 8-inch dial selective 
intercom unit. Additional information may 



------ (9 IN.) -----.. • 
2291... I 

2411MM 
(9 ~/8 IN.) 

2TOMM 
(10 &/•IN.) 

Fig. 11-KS-21939L2 Loudspeaker 

be found in CD- and SD-69567-01. The 424C 
(Fig. 77) is the preferred KTU for replacements 
and new installations. In the 7 A Communication 
System, the 424B/C KTUs provide the following: 

• Rotary dial selection 

• Nineteen dial codes (nine single-digit and 
ten 2-digit codes). 

Note: In the 7A Communication System, 
the first digit of the 2-digit code is 1; therefore, 
1 is not available as a station code. Code 2 
is dedicated to paging which leaves codes 0 
(attendant station) and 3 through 19 available 
for station codes. 

Do not use a 424A KTU in the 7 A 
Communication System. 

C. 440A KTU (MD) (TOUCH-TONE Adapter Circuit) 

2.22 The 440A KTU (Fig. 78) is a 8-inch unit 
that provides TOUCH-TONE dialing when 

used in conjunction with the 424B or C KTU. 
Additional information on the 440A KTU may be 
found in CD- and SD-69906-01. 
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Note: The 440A KTU is superseded by an 
improved TOUCH-TONE adapter, the 478B 
KTU, which should be used for replacement 
and for new installations (see paragraph 2.29). 

D. 451A or 4518 KTU (Music-On-Hold Circuit) 

2.23 The 451-type KTU (Fig. 79) is a 4-inch unit 
that is used with an externally mounted 

33A voice coupler to connect a customer-provided 
source of music to a maximum of seven CO/PBX 
lines placed on hold. The 451A KTU was formerly 
identified as a 123A IU. 

Install the 451-type KTU only in a 
570A KSU containing 400G or earlier 
line circuits. If the KSU is a 570B, 
the 498A music-on-hold KTU equipped 
with a 116Al CM must be used 
(see paragraph 2.80). 

E. 452A KTU (Power Failure Transfer Circuit) 

2.24 The 452A KTU (Fig. 80) is a 4-inch unit 
that automatically "cuts through" up to 

seven CO/PBX lines to external line ringers in the 
event of power failure. 

F. 455A KTU (Tone Ringing Signal Generator Circuit) 

2.25 The 455A KTU (Fig. 81) is a 4-inch unit 
that contains the tone ringing generator for 

CO/PBX signaling. 

G. 456A or 4568 KTU (Voice and Tone Alerting 
Circuit) 

2.26 The 456-type KTU (Fig. 82) is a 4-inch unit 
that provides the following features on 

intercom calls: 

• Ringing tone to calling party 

• Tone alerting signal to called party 

• Voice signaling to called party 

• Input signal to paging amplifier. 

The 456A will be rated MD but can be used in all 
installations where paging feedback or radio 
frequency interference are not problems. Paging 
feedback is, in general, an installation problem, 
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and changeout to the 456B will help only in marginal 
cases. 

H. 457C KTU (Paging Amplifier Circuit) 

2.27 The 457C KTU (Fig. 83) is a 4-inch unit 
that contains the amplifier circuitry for 

paging and customer-provided background music. 
The customer-provided music source can be connected 
to the paging speakers when the paging circuit is 
not in use. The 457C KTU has a peak power 
output of 3 watts. 

Caution: The 467B KTU should not 
be used in lieu of the 467C KTU due 
to the likelihood of circuit failures. 

I. 460B KTU (2-Path Intercom Access Circuit) 

2.28 The 460B KTU (Fig. 84) is an 8-inch unit 
that contains two separate intercom paths. 

Path selection is based on operation of the associated 
intercom button on the key telephone sets. The 
unit also provides dial tone, seizes the selector, 
and provides a flashing lamp signal during selection 
and a steady lamp during the busy mode. Control 
circuitry permits only one intercom path to seize 
the selector at a time. 

J. 478B KTU (TOUCH-TONE Adapter Circuit) 

2.29 The 478B KTU (Fig. 85) is an 8-inch unit 
that provides TOUCH-TONE dialing when 

used in conjunction with the 424B or C KTU. 
Additional information on the 478B KTU may be 
found in CD- and SD-69931-01. 

K. 498A KTU (Music-On-Hold Circuit) 

2.30 The 498A KTU (Fig. 86) is a 4-inch unit 
which provides music-on-hold for up to four 

CO/PBX lines when used in a 570B KSU. This 
KTU should always be equipped with a 
116Al CM when used in COM KEY in 
order to provide music-on-hold for up to 
seven lines. The 498A equipped with a 116Al 
CM plugs into J18 on the KSU. 
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Do not install a 498A KTU in a 670A 
KSU. It is not electrically compatible. 

KITS OF PARTS 

2.31 Privacy (D-180486), Ring Transfer (D-180487), 
Privacy Release (D-180488), and Recall 

(D-180591) Kit of Parts can be added to certain 
type 832 and 2832 telephone sets in the field. 
Refer to Table D for a summary of the features 
provided by these kits. Later model telephone 
sets have these features built in at the factory. 

A. D-180486 Kit of Parts (Privacy) 

2.32 The D-180486 Kit of Parts provides a privacy 
or lockout feature. A station equipped with 

a privacy circuit is prevented from picking up a 
busy CO/PBX line. Intercom lines have no privacy. 

B. D-180487 Kit of Parts (Ring Transfer) 

2.33 The D-180487 Kit of Parts provides the 
feature for transferring incoming CO/PBX 

ringing from an attendant station to a designated 
secondary station. The D-180487 Kit of Parts adds 
an eleventh button (651C key) to the manufacture 
discontinued 832A or 2832A telephone sets. 

C. D-180488 Kit of Parts (Privacy Release) 

2.34 The D-180488 Kit of Parts provides the 
feature of permitting an excluded or locked-out 

station to enter a conversation on a busy CO/PBX 
line. The D-180488 Kit of Parts adds an eleventh 
button (651D key) to the 832A (MD) or 2832A (MD) 
telephone set. 

D. D-180591 Kit of Parts (Recall) 

2.35 The D-180591 Kit of Parts provides a station 
the feature of simulating a switchhook flash 

or recall. The D-180591 Kit of Parts adds an 
eleventh button to the 832A or 2832A telephone 
set. An 832A or 2832A telephone set equipped 
with the D-180591 Kit of Parts (recall) is electrically 
equivalent to the 832BM or 2832BM telephone set. 

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

2.36 The D-180656 Kit of Parts provides a method 
for wall mounting COM KEY telephone sets. 

This kit of parts consists of a shelf assembly (ivory 
colored) and a retaining clamp. The shelf will 
incline the telephone set 15 degrees from the 
horizontal to facilitate its use. This kit can be 



used with any of the 832- or 2832-type telephone 
sets not already designed for wall mounting. 

Note: When possible, sets designed for wall 
mounting should be used in preference to the 
D-180656 Kit of Parts. 

TELEPHONE SETS 

A. Full Service Telephone Sets (Table D) 

2.37 The 832- and 2832-type telephone sets are 
10-, 11-, or 13-button key telephone sets 

designed for use with the 7A Communication System. 
The sets are equipped with a loudspeaker for tone 
and voice signaling. A volume control is provided 
to control the level of the signal. Conferencing 
of two or more CO/PBX lines is accomplished by 
simultaneously depressing the buttons associated 
with the lines to be conferenced. The CO/PBX 
lines cannot be conferenced with intercom lines. 
Automatic button restoration (ABR) restores all 
depressed buttons when the handset is replaced. 
The lamp under the HOLD button is provided for 
use as a message waiting indicator. 

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

2.38 Full service telephone sets for the 7 A 
Communication System are available in ivory 

(-50) only and are shipped from the factory with 
throwaway, protective faceplates. For each set, 
it is necessary to order a colored faceplate from 
the complement of nine vinyl-clad metal decorator 
faceplates that are available (see Table C). Current 
832- and 2832-type telephone sets are shipped with 
an ivory (-50) mounting cord rather than satin-silver 
(-87). 

832A/2832A (MD) Telephone Sets 

2.39 The 832A telephone set is a rotary dial 
10-button key set. The set has seven CO/PBX 

line pickup buttons, two intercom pickup buttons, 
and a HOLD button. The 832A telephone set may 
be modified in the field to provide a privacy circuit 
and either a PRIV RLS, RING TR, or RECALL 
button. 

Note: Only one button (for privacy release, 
ring transfer, or recall) can be added to the 
832A telephone set. 
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2.40 The 2832A set is the same as the 832A 
except it has a TOUCH-TONE dial. 

8328/28328 (MD) Telephone Sets 

2.41 The 832B telephone set is a rotary dial 
11-button key set. The set has seven CO/PBX 

line pickup buttons, two intercom buttons, a HOLD 
button, and a RECALL button. The eleventh 
button, to the right and below the key assembly, 
is factory-wired for recall and is designated with 
an amber cap. A momentary operation of the 
RECALL button opens the line simulating a 
switchhook flash. The set may be modified in the 
field for privacy. 

2.42 The 2832B set is the same as the 832B 
except it has a TOUCH-TONE dial. 

8328M/28328M Telephone Sets (Fig. 12) 

2.43 The 832BM/2832BM 11-button telephone sets 
are the same as the 832B/2832B (MD) sets 

except that modular handset components are added. 

832C/2832C (MD) Telephone Sets 

2.44 The 832C telephone set is a rotary dial 
13-button key telephone set. The set has a 

lower row of ten buttons for seven CO/PBX line 
pickups, two intercom line pickups, and for hold. 
The upper row contains three buttons on the left 
providing recall, privacy release, and (optional) ring 
transfer. A brushed aluminum finished collar 
assembly, with the words COM KEY in black 
letters, is positioned to the right of these buttons. 
The 832C telephone set is factory-wired with a 
privacy circuit and with the PRIV RLS button 
operational. The RING TR button is not 
factory-connected. An amber button cap is provided 
for the RECALL button, and an E-6406 designation 
strip is provided for labeling the RECALL, PRIV 
RLS, and RING TR buttons. 

2.45 The 2832C set is the same as the 832C 
except it has a TOUCH-TONE dial. 

832CM/2832CM Telephone Sets (Fig. 13) 

2.46 The 832CM/2832CM 13-button telephone sets 
are the same as the 832C/2832C (MD) sets 

except that modular handset components are added. 
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TABLED 

7A COMMUNICATION SYSTEM TELEPHONE SET FEATURES 

FEATURE STATUS 

Factory Provided 

RECALL 
Factory Connected 

Field Provided (Note 1) 

Field Connected 

Factory Provided 

PRIVACY Factory Connected 
CIRCUIT 

Field Provided (Note 2) 

Field Connected 

Factory Provided 

PRIVACY 
Factory Connected 

RELEASE Field Provided (Note 3) 

Field Connected 

Factory Provided 

RING Factory Connected 
TRANSFER 

Field Provided (Note 4) 

Field Connected 

Note 1: Kit of Parts D-180591 

Note 2: Kit of Parts D-180486 

Note 3: Kit of Parts D-180488 

Note 4: Kit of Parts D-180487 

10·BUTTON SETS 11·BUTTON SETS 

832B(MD) 
832BM 

832A (MD) 832DM 
2832A(MD) 2832B(MD) 

2832BM 
2832DM 

• 
• 

•* 
• 

• • 
• • 

•* 
• 

•* 
• 

* Only one of these features can be added to one 832A or 2832A set. 
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13-BUTTON SETS 

832C(MD) 
832CM 
832EM 
2832C(MD) 
2832CM 
2832EM 

• 
• 

• 
• 

• 
• 

• 

• 
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/ 
rlANDSET"'/ 

KEY KEY 

Fig. 12-832BM-50 Telephone Set 

832DM/2832DM Telephone Sets 

2.47 The 832DM/2832DM 11-button telephone sets 
are the same as the 832BM/2832BM except 

that they are arranged for wall mounting. The 
switchhook allows the handset to hang vertically 
to the left of the housing. 

832EM/ 2832EM Telephone Sets (Fig. 14) 

2.48 The 832EM/ 2832EM 13-button telephone sets 
are the same as the 832CM/2832CM except 

that they are arranged for wall mounting. 

B. Intercom Only Telephone Sets 

575AM Telephone Set 

2.49 The 575AM telephone set is a rotary dial, 
ivory color, 6-button key set arranged for 

intercom service only. It is similar to the 565-type 
set in physical appearance. The set is equipped 
with a loudspeaker for tone and voice signaling. 
A volume control is provided to control the level 
of the signal. The first button (hold button position) 
is a red nonfunctional button (blocked nonoperative) 
which may be illuminated for use as a message 
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64755 KEY 

Fig. 13-2832CM-50 Telephone Set 

waiting indicator. The second, third, and fourth 
(not used with 7 A Communication System) buttons 
are illuminated pickup buttons. The fifth and 
sixth are not illuminated and are blocked nonoperative. 

2.50 As shipped from the factory, only two 
intercom buttons (buttons two and three) 

are wired operational as required for use with the 
7A Communication System. 

2.51 The intercom pickup buttons on the 575AM 
telephone set do not automatically restore 

to the nonoperated position when t he handset is 
placed on-hook. 
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2575AM Telephone Set 

2.52 The 2575AM telephone set is the same as 
the 575AM telephone set except it is equipped 

with a TOUCH-TONE dial. 

3. INSTALLATION 

PLANNING 

3.01 Survey the area to be served by the 7 A 
Communication System. Select a location 

for the 570-type KSU that: 

• Provides a safe working location 



Fig. 14- 832EM-50 Telephone Set 

• Has customer's approval and is in his best 
interest 

• Has adequate light and is always accessible 

• Has a wall providing adequate support and 
stability, or floor space away from foot 
traffic and protected from vehicular traffic 

• Has sufficient clearance above floor level to 
avoid damage from water or blows incidental 
to cleani ng 

• Is central to station locations to permit 
shortest cable runs 

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

• Is not subject to extreme temperatures 

• Is near a commercial ac power receptacle 
not controlled by a switch. 
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Allow at least 9 inches of space in 
front of and on each side of KSU to 
permit gates to swing open. 

3.02 Arrangements should be made for the customer 
to provide a commercial ac power receptacle 

in accordance with the followi ng: 

• Not under control of a switch 

• Separately fused 

• Receptacle should be grounded 3-wire type. 

3.03 Select appropriate apparatus according to 
job requirements. 

Caution: The paging feature of the 7A 
Communication System can be inadequate 
for paging in noisy locations. A preinstallation 
survey should be made of noisy areas where 
paging is to be provided. The results of 
the survey may indicate: 

• Additional speakers located closer together 
will be required 

• An auxiliary paging sy stem (telephone 
company or customer provided) will be 
required. 

An auxi liary paging system requi res the use 
of a 20A-49 apparatus unit. 

ORDERING GUIDE 

(a) Apparatus for Basic Service: 

• Unit, Service Key, 570B (No KTUs are 
furnished with the KSU; order required 
KTUs separately.) 

Cord, Power (order requi red length) 

824013288 (P-40J328) (4 feet) 

824013296 (P-40J329) (6 feet) 

824010995 (P-40J099) (12 feet) 

• Mounting, Apparatus, 77C (floor stand fo r 
570-type KSU; order one per installation 
when KSU is to be floor-mounted) 
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• Unit, Telephone Key, 400G (CO/PBX line 
circuit) (order one per line for use in 570A 
or B KSU) 

•Unit, Telephone Key, 400H (CO/PBX line 
circuit) (order one per line for use in 570B 
KSU or in 570A KSU when music-on-hold 
is not required) 

• Unit, Telephone Key, 424C (Dial Intercom, 
19-Code Selector Circuit) 

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

• Unit, Telephone Key, 456A or 456B (Voice 
and Tone Alerting Circuit) 

• Unit, Telephone Key, 460B (2-Path Intercom 
Access Circuit). 

11-Button Sets: 

• Set, Telephone (desk), 832BM-50 (rotary dial) 
or 2832BM-50 (TOUCH-TONE dial) 

• Set, Telephone (wall), 832DM-50 (rotary dial) 
or 2832DM-50 (TOUCH-TONE dial) 

•Plate, Face, 832B- t (order one for each 
832BM or 832DM telephone set) 

•Plate, Face, 2832B--t (order one for each 
2832BM or 2832DM telephone set). 

18-Button Sets: 

• Set, Telephone (desk), 832CM-50 (rotary dial) 
or 2832CM-50 (TOUCH-TONE dial) 

•Set, Telephone (wall), 832EM-50 (rotary dial) 
or 2832EM-50 (TOUCH-TONE dial) 

•Plate, Face, 833A- t (order one for each 
832CM or 832EM telephone set) 

• Plate, Face, 2833A-t (order one for each 
2832CM or 2832EM telephone set). 

Intercom-Only Sets: 

• Set, Telephone, 575AM (rotary dial) 

• Set, Telephone, 2575AM (TOUCH-TONE dial) 
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•Cable, Connector, A25B (order one single-ended 
cable per telephone set and console used; 
length must be specified). 

(b) Optional Apparatus (Order as Required): 

• Console, Selector, 6Al-50 (Station Busy 
Console with DSS) 

• Console, Selector, 6Bl-50 (Station Busy 
Console with MW) 

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

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

•Kit of Parts, D-180486 (Privacy Circuit) 
(order one for each 832/2832A, B, BM, or 
DM type telephone set to be locked out) 

•Kit of Parts, D-180487 (Ring Transfer) (order 
one for each 832A or 2832A telephone set 
used as attendant station) 

•Kit of Parts, D-180488 (Privacy Release) 
(order one for each 832A or 2832A telephone 
set used for a station equipped with the 
privacy release feature) 

•Kit of Parts, D-180591 (Recall) (order one 
for each 832A or 2832A telephone set used 
as a station equipped with the recall feature) 

• Kit of Parts, D-180656 (Shelf Assembly) 
(order one for each 832/2832A, B, C, BM, 
or CM type telephone set to be wall-mounted) 

•Loudspeaker, Horn, KS-21939L2 (order as 
required for outside paging) 

•Loudspeaker, Indoor, KS-21880Ll (order as 
required for indoor paging) 

Note: A maximum of seven paging loudspeakers 
can be connected to the 7A Communication 
System. 

•Ringer, ElC (order one for each line to be 
wired for power failure ringing) 

tRefer to Table C for color suffix. 



• Speakerphone, 3B (order one each for each 
station to be equipped) 

Cord, DIOR- t (specify length: 1 foot 4 
inches, 9, 12, or 25 feet) 

Loudspeaker, 760A-t 

Transformer, 2012B 

Transmitter, 666B-t 

Unit, Control, 55B 

• Speakerphone, 4A (order one each for each 
station to be equipped) 

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

Loudspeaker, 108-- t 

Transmitter, 680A--t 

Unit, Power, 85Bl-49 

tRefer to Table C for color suffix. 

• Unit, Apparatus, 20A-49 (order when 7A 
Communication System is connected to a 
customer's paging system or connected to a 
separate paging system provided by the 
telephone company) 

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

•Unit, Telephone Key, 440A or 478B 
(TOUCH-TONE Adapter Circuit) 

Note: J13/J14 connector on KSU must have 
A and B ground connected when 478B KTU 
is used. Do not use 478B KTU in conjunction 
with any dial intercom selector circuit except 
424C. 

•Unit, Telephone Key, 451A or 451B 
(Music-On-Hold Circuit) (order one per system 
in which 400G or earlier line circuits are 
used with 570A KSU) 
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• Unit, Telephone Key, 452A (Power Failure 
Transfer Circuit) 

• Unit, Telephone Key, 457C (Paging Amplifier 
Circuit) 

•Unit, Telephone Key, 498A (Music-On-Hold 
Circuit) (order one per system in which 400H 
line circuits are used with 570B KSU; 
provides music for up to four CO/PBX lines) 

• Module, Circuit, 116Al (Music-On-Hold Circuit 
daughter board) (order one per 498A KTU). 

(c) Replaceable Components: 

570-Type KSU: 

• Fuse, 24B (3A) 

• Fuse, 24C (2A) 

•Fuse, 24F (5A) 

•Fuse, 70A (1-1/3A) 

• Fuse, 70G (1/2A) 

• Fuse, 70H (3/ 4A) 

•Interrupter, KS-19175Ll 

•Lamp, 51A 

• Unit, Power, 19C2A 

•Unit, Power, 19C2 (on earlier models of 
570A KSU). 

88A Voice Coupler: 

•Fuse, 35P (3/4A). 

882- and 2882-Type Telephone Sets: 

• Refer to Section 503-701-110. 

575AM and 2575AM Telephone Sets: 

• Cord, D20P-87 (mounting cord) 

• Cord, H4DU-50 (handset cord) 

• Dial, 9CA (rotary dial) 
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• Dial, 35Y3A (TOUCH-TONE dial) 

•Housing, 840996268 (rotary set) or 840997258 
(TOUCH-TONE set) 

•Key, 636A 

•Lamp, 51A 

• Plate, Face, 840845502 (required only for 
TOUCH-TONE set) 

•Set, Hand, G15A-50. 

6Al and 6Bl Selector Consoles: 

• Base, 6Al (for 6Al Selector Console) 

• Base, 6Bl (for 6Bl Selector Console) 

• Cord, Mounting, D50AD-50 

•Housing, 6Al-50 

• Key, 647J5 (for 6Al Selector Console) 

•Key, 647AG5 or 647J5C (for 6Al Selector 
Console) 

•Key, 647AF5 or 647C5 (for 6Bl Selector 
Console) 

•Lamp, 51A 

• Plate, Face, 6A2-t 

t Refer to Table C for color suffix. 

INSTALLING 

3.04 Be careful when unpacking to prevent damage 
to components. 

3.05 Install the 7A Communication System as 
follows. 

A. 570-Type KSU 

(1) Remove cover from KSU. 

(2) Use the template provided to locate the 
fastener holes at the selected location. 

(3) Install appropriate fasteners. 
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(4) Hang KSU on fasteners. 

(5) Connect the circuit ground to an acceptable 
ground. For circuit ground, a No. 14 gauge 

wire should be attached from the LOC G RD 
terminal of the power unit to an acceptable local 
ground. If a 3-wire grounded receptacle is not 
available, a frame ground (No. 14 gauge wire) 
must be connected from the case or frame of 
the power unit to an acceptable local ground. 

Caution: Do not strap the circuit ground 
to the frame or case of the power unit. 
The susceptibility of surge damage to 
semiconductor components used in 400-series 
KTUs requires that grounding procedures 
be followed. Properly grounded installations 
will minimize service failures that can 
result from surge voltages or differences 
between dissimilar grounds. Refer to 
Section 518-010-105 for detailed information 
on grounding key systems. 

(6) Unlatch and open carrier assemblies. 

(7) Terminate the incoming CO/PBX lines on 
connecting block 3 as shown in Fig. 15. 

(8) Terminate the station cables. Cut down 
the A25B connector cables on connecting 

blocks 3, 4, and 5 as shown in Fig. 16. Intercom 
station code 0 (attendant station) is terminated 
on column G of connecting block 3. Intercom 
station code 3 is terminated on column H of 
connecting block 3, and station codes 4 through 
19 are terminated on columns A through H on 
connecting blocks 4 and 5 as shown in Fig. 16. 
A direct cable run to any station may not 
exceed 667 feet of 24-gauge cable. 

(9) Place or remove option straps. 

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

(11) Close and latch carrier assembly. 

(12) Install KTUs necessary to provide required 
services. See Fig. 6 for KTU connector 

arrangement. 
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Fig. 15-Connections for Incoming CO/PBX lines 

B. Satellite Wiring Plan 

3.06 The 7 A Communication System is designed 
for Home-Run cabling (direct cabling) from 

each telephone set to the KSU. Where it is more 
practical to serve a group of stations from a 
secondary location, a satellite wiring plan can be 
used. The satellite wiring plan is a connecting 
block arrangement for station terminations. It is 
served by a connecting cable or cables from the 
KSU. 

3.07 Cabling is required between the KSU and 
the satellite location to provide the following 

leads: 

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

• Six leads for each station code working from 
the satellite location. These are the VS, 
CO, SB, ±lOV, ET, and ER leads. 

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

3.08 Two methods are covered for providing the 
proper amounts of terminations and leads 

at a satellite location. One method employs a 
prewired 14Al-100 terminal block. The second 
uses standard 66-type connecting blocks and a 
nomograph which help to determine the number 
of extra lamp and lamp ground leads required. 

3.09 All satellite wiring arrangements should 
limit the total distance from the KSU to 

the satellite plus from the satellite to the station 
to 667 feet. 

C. Satellite Plan Using a 14A1-100 Terminal Block 

3.10 The 14Al-100 terminal block consists of a 
66-type connecting block factory-wired to 

four microribbon connectors. One 14Al-100 terminal 
block will accommodate eight 25-pair station cables. 
Station cables are terminated on the 66-type 
connecting block columns following the even-count 
color code. 

3.11 Connections between the terminal block and 
the KSU are made using connector cables 

plugged into the connectors on the block. The 
other end of the cables are terminated in the KSU, 
as shown in Fig. 17, on the rows and columns of 
the KSU that would normally contain the station 
cables. 

3.12 For the purpose of illustration, assume a 
satellite installation made up of station codes 

4, 6, 8, 10, 12, and 14. Since one 14Al-100 
terminal block will accommodate eight satellite 
stations, space is available for growth of two 
stations. In this case, the cables from stations 4, 
6, 8, 10, and 12 are terminated on columns A 
through E, respectively, of the terminal block. 
Station 14 is terminated on column H, leaving 
columns F and G as spares. 

Note: One of the station codes involved in 
the satellite installation must always be 
terminated on column H since this column 
contains the leads common to all the satellite 
stations, such as the tips and rings. 
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Fig. 16-Station Connections 

After the cables are terminated, B bridging clips 
must be placed as shown in Fig. 18 to tie the 
lamp and lamp ground leads together. 

3.13 Connector cables are plugged into the 
connectors of the terminal block and routed 

to the KSU. The cables are terminated in the 
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KSU as shown in Fig. 17. For this example, the 
cable from connector No. 1 is terminated where 
the cable for the station appearing on column H 
of the terminal block (code 14) would be terminated 
if home run; eg, block 5, column C of the KSU. 
Cable No. 2 provides the additional lamp and lamp 
ground leads, plus the individual code leads, for 



the stations on column G (spare) and column A 
(station code 4) of the 14Al-100 terminal block so 
the leads for code 4 are terminated on block 4, 
column A. In addition, the four Al leads can be 
obtained on any of the spare terminations of the 
satellite stations. Cables 3 and 4 are terminated 
in a like manner on the designated blocks and 
columns. 

D. Satellite Plan Using Nomograph 

3.14 The same basic rules used with the 14Al-100 
terminal block apply for satellites using 

standard 66-type connecting blocks. Sufficient 
conductors must be run from the KSU to the 
satellite to provide a one-time appearance of all 
common station leads, individual code leads, and 
enough L and LG multiples (see paragraph 3.07). 

3. 15 The number of additional conductors required 
per L and LG lead is determined using the 

nomograph shown in Fig. 19. To use the nomograph, 
it is necessary to know three items: 

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

(b) Number of stations to work from the satellite 

(c) Distance from satellite location to farthest 
station working from satellite. 

By plotting the values on the proper scales and 
connecting them, the required number of additional 
conductors required per L and LG lead can be 
determined. The three required values are plotted 
on scales A, B, and E, respectively, in Fig. 19. 
The number of additional leads required per L 
and LG lead will be found on scale D. Scales Cl 
and C2 are used only to establish reference points. 

3.16 To illustrate the use of the nomograph, 
assume a satellite location is 400 feet from 

the KSU, eight stations are to be fed from the 
satellite, and the farthest station is 175 feet from 
the satellite. These figures are used as an example 
shown in Fig. 19 and are shown as dotted lines. 
To determine the number of extra leads required, 
use the nomograph as follows: 

(1) Locate the distance from the KSU to the 
satellite on scale A (400 feet). 
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(2) Locate number of stations served by satellite 
on scale B (8 stations). 

(3) Using a straight edge, connect the points 
on A and B and extend the line until it 

crosses scale Cl. 

(4) Note the point at which the line crosses Cl 
(approximately 33); find the same point on 

C2 and mark. 

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

(6) Using a straight edge, connect points on C2 
and E. 

(7) The point where the line from C2 to E 
crosses scale D indicates the number of 

additional conductors required (6 in the example) 
for each L and LG lead. 

E. Telephone Sets 

3.17 Install telephone sets at desired locations. 
Install any telephone set options at this 

time. Refer to Section 503-701-110 for schematics 
and additional information on the 832- and 2832-type 
telephone sets. For information on the 575AM 
and 2575AM telephone sets, refer to Section 
503-603-120. 

The telephone which is to be used as 
the attendant station (code 0), without 
ring transfer, must be modified. Move 
the V-BR lead from terminal 28 on 
the set terminal board to terminal 
14 and the G-V lead from terminal 
8 to terminal 16. If the V-BR 
lead is not moved, the lamp under 
the HOLD key will be lit at all 
times. 

3.18 Where a wall-mounted telephone is desired, 
install either a wall-type set (832/2832DM 

or EM) or a D-180656 Kit of Parts for converting 
desk sets to wall sets. The method of mounting 
wall-type sets is illustrated in Fig. 20. The D-180656 
Kit of Parts (Fig. 21) consists of a mounting shelf 
and a telephone set retaining clamp. Install the 
mounting shelf using appropriate fasteners for the 
surface on which it is to be mounted. Insert the 
telephone set mounting cord down through the 
opening at the rear of the shelf. Insert the retaining 
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CONN. BLOCK 
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Fig. 17-Connections for 14Al-100 Terminal Block (Sheet l of 4) 
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TERMINAL 
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""="39~G,--~~~~~~~~~~~~~s 

~0~40=0~~~~~~~~~~~~~-+)32 

°'""'42=0~~~~~~~~~~~~~~7 

°'""'44~G....-~~~~~~~~~~~~~33 

<>-:-4s=o~~~~~~~~~~~~~-48 

,,_,.41=0....-~~~~~~~~~~~~~34 

o-49-G~~~~~~~~~~~~~-+ 9 

506 
0 3A-C 
0 7A-C 

11A-C 
15A-C 
19A-C 
23A-C 
27A-C 
31A-C 
32A-C 

0 35A-C 
o-3S_A_·C~~~~~~~~~~~~--+41 
....,.3B~A_-C.,,.._~~~~~~~~~~~~1S 
o-39~A~-C-::-~~~~~~~~~~~~42 
o-40~A_-~C~~~~~~~~~~~~-417 

42A-C 
o-44~A~-~C~~~~~~~~~~~~~ 43 

( L5 
(LS 
( L7 
( IL1 
( ACG1 
'- IL2 
( ACG2 

ACG3 
'- ACG4 
r ACG5 
'\. vs 

co 
( SB 
'- !10V 
r ET 
( ER 

L 1 
( L2 
( L3 
( L4 
( L5 
( LS 
( L7 
( IL 1 
( ACG1 
( IL2 
( ACG2 
( ACG3 

ACG4 
( ACG5 

vs 
(co 
(SB 

t10V 
'- ET 
r ER 
'- A1 
r A1 
'- A1 
''- A1 ,r 

o-4S~A---C~~~~~~~~~~~~-+ 1 B 

o-47~A--~C~~~~~~~~~~~~-4 44 

o-49~A~-~C~~~~~~~~~~~~~ 19 

o--50~A~--C~~~~~~~~~~~~-+ 45 

°""'37=F~-~H~~~~~~~~~~~~-420 
o--37=A~--C~~~~~~~~~~~~-+4S 

""="37~A~-~C~~~~~~~~~~~~-4 21 
D-==-=-~~~~~~~~~~~~47 

,,_;;.37~0~-~E~~~~~~~~~~~~-422 

,( 
,r 

o-~~~~~~~~~~~~~~48 

o-~~~~~~~~~~~~~~23 

o-~~~~~~~~~~~~~~49 

< 
1) 
:'\. 

o-~~~~~~~~~~~~~~24 

o-~~~~~~~~~~~~~~50 

o-~~~~~~~~~~~~~~25 

I 

CONNECTOR 
CABLE 2 
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COLOR 

(W-BL) 
(BL-W) 
(W-0) 
(0-Wl 
(W-G) 
(G-W) 
(W-BR) 
(BR-W) 
(W-S) 
(S-W) 
(R-BL) 

J:BL-RI 
(R-0) 
(0-R) 
(R-G) 
(G-R) 
(R-BR) 
(BR-R) 
(R-S) 
(S-R) 
(BK-BL) 
(BL-BK) 
(BK-0) 
(0-BK) 
(BK-G) 
(G-BK) 
(BK-BR) 
(BR-BK) 
(BK-S) 
(S-BK) 
(Y-BL) 
(BL-Y) 
(Y-0) 
(0-Y) 
(Y-G) 
(G-Y) 
(Y-BR) 
(BR-Y) 
(Y-S) 
(S-Y) 
(V-BL) 
(BL-V) 
(V-0) 
(0-V) 
(V-G) 
(G-V) 
(V-BR) 
(BR-V) 
(V-S) 
(S-V) 

3 
7 
11~ 
15 
19 
23~ 
~ 

31 
32~ 

35 
3S 
3B 
39 
40 
42 
44 
4S 
47 
~ 
50 
3 
7 
11 

:-1! rn 
23 
~ 

31 
32~ 

-gs 
3S 
38 
39 
40~ 

4Z' 
44 
4S~ 

47 
49 
50 
37 
37 
37 
37 

~ 

KSU 
TERMINAL 

TERMINATE IN KSU 
ON BLOCK AND COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
G OF 14A1-100 
TERMINAL BLOCK 

TERMINATE IN KSU 
ON BLOCK AND COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
A OF 14A1-100 
TERMINAL BLOCK 

J TERMINATE IN KSU ON 
ANY STATION CODES 
IN SATELLITE 

Fig. 17-Cannections for 14A1-100 Terminal Block (Sheet 2 of 4) 
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CONN. BLOCK 
TERMINAL 

14A 1-100 TERMINAL 
BLOCK CONNECTOR 3 

3A-C 
oa-7A--~c~~~~~~~~~~~~----0)26 

LEAD 
DESIG 

"\. L 1 
,. L2 
( L3 
( L4 

o-11~A--c=--~~~~~~~~~~~~l 
o-,,15~A--c=--~~~~~~~~~~~~27 
o-...19~A--3:--~~~~~~~~~~~~ 2 

°'=2a~A--c=--~~~~~~~~~~~~ 28 
( L5 

a 27A-C ) 3 
...... 31~A--c=--~~~~~~~~~~~~29 
°""'32~A--c=--~~~~~~~~~~~~ 4 
.,_,.,35~A--c=--~~~~~~~~~~~~ 30 

0 36A-C ) 5 
o-.-38~A--C~~~~~~~~~~~~----0 31 

0 39A-C ) 6 

;.. L6 
~ L7 
"\. IL 1 
( ACG1 
( IL2 
;.._ ACG2 
( ACG3 
"\. ACG4 
( ACG5 
( vs 
;.._ co 
( SB 
( t10V 
( ET 
( ER 
( L1 
( L2 
( L3 
( L4 
( L5 
( L6 
( L7 
(_ IL1 
;.._ ACG1 
;.. IL2 

o--40~A--C~~~~~~~~~~~~----0 32 
o-.,.42=B--~~~~~~~~~~~~-+7 

...... 44~B--~~~~~~~~~~~~-+33 

........ 4s=B~~~~~~~~~~~~~--08 
OOT.47=9--~~~~~~~~~~~~-+)34 
ooT.49nB,..-~~~~~~~~~~~~-+)9 
""=5o=B--~~~~~~~~~~~~-+35 

....,_3A~-~C~~~~~~~~~~~~~ 1 0 

°"=7A--~C~~~~~~~~~~~~----0 36 

o-...1~1A--~c~~~~~~~~~~~~-+ 11 

o-15~A--~c~~~~~~~~~~~~-+ 37 

o-19-A---C~~~~~~~~~~~~-ol2 

o-23~A~-~C~~~~~~~~~~~~-+ 3S 
oo-27-A---C~~~~~~~~~~~~-o)13 
~31~A--c=--~~~~~~~~~~~~ 39 
°""'32~A--c=-~~~~~~~~~~~~ 14 
oo-35-A--C~~~~~~~~~~~~----0) 40 
ao-=,36~A--c=--~~~~~~~~~~~~) 15 

ao-38-A--C~~~~~~~~~~~~---->) 41 

0.,..,.39~A--c=--~~~~~~~~~~~----o) 16 

o-40~A--C:--~~~~~~~~~~~~ 42 

"\. ACG2 
( ACG3 
,( ACG4 
' ACG5 

o-42~C~~~~~~~~~~~~~--o 1 7 

o-44~C~~~~~~~~~~~~~-+ 43 

o-46~c--~~~~~~~~~~~~-+ 18 

,( VS 
,(co 
:( SB 

o-41=c~~~~~~~~~~~~~--- 44 
o-49~C,..-~~~~~~~~~~~~-+ 19 

°""""5o=c~~~~~~~~~~~~~-- 45 

°""'3D~-~F~~~~~~~~~~~~~ 20 

o-7D~-~F~~~~~~~~~~~~~46 

o-1~1D--~F~~~~~~~~~~~~--o 21 

,( t10V 
:(ET 
;( ER 
;( L 1 
'( L2 

o--15~D--~F~~~~~~~~~~~~-+ 47 

o-19-D---F~~~~~~~~~~~~-o 22 

oo~23~D~-~F~~~~~~~~~~~~-+)4B 
oo~27~D~-~F~~~~~~~~~~~~-+)23 

...... 31=D--F=--~~~~~~~~~~~~ 49 

°""'32=0--F=-~~~~~~~~~~~~ 24 
0°""""35=D--F~~~~~~~~~~~~----0) 50 
o-~~~~~~~~~~~~~~25 

,( L3 
,( L4 
;( L5 
:( LB 
;( L7 
., IL1 
~(_ ACG1 
'' IL2 

I 

CONNECTOR 
CABLE 3 

COLOR 

(W-BL) 
(BL-W) 

iw-1!1 
(0-W) 
(W-G) 
(G-W) 
(W-BR) 
(BR-W) 
(W-S) 
(S-W) 
(R-BL) 

IBL-R) 
(R-0) 

Io-R) 
(R-G) 
(G-R) 
(R-BR) 
(BR-R) 
(R-S) 
(S-R) 
(BK-BL) 
(BL-BK) 
(BK-0) 
(0-BK) 
(BK-G) 
(G-BK) 
(BK-BR) 
(BR-BK) 
(BK-S) 

IS-BK I 
(Y-BL) 
(BL-Y) 
(Y-D) 
(0-Y) 
(Y-G) 
(G-Y) 
(Y-BR) 
(BR-Y) 
(Y-S) 
(S-Y) 
(V-BL) 
(BL-V) 
(V-0) 
(0-V) 
(V-G) 
(G-V) 
(V-BR) 
(BR-V) 
(V-S) 
(S-V) 

3 
7 
11 
15~ 

19 
23~ 

--a 
31 
32 
35 
36 
38 
39 
40 
42 
44 
46 
47 
~ 
50 
3 
7~ 

11 
15_ 
!!" 
23, 
7r' 

31 
32~ 

35 
36 
38 
39 
40 
~ 

44 
46~ 

47 
~s_ 
50 
3 
7~ 

11 
15 
19~ 

23 
2r 
31 
32 
35 

KSU 
TERMINAL 

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

TERMINATE IN KSU 
ON BLOCK AND COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
C OF 14A1-100 
TERMINAL BLOCK 

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

Fig. 17-Connections for 14A1-100 Terminal Block (Sheet 3 of 4) 
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CONN. BLOCK 
TERMINAL 

14A1-100 TERMINAL 
BLOCK CONNECTOR 4 

LEAD 
OESIG 

"""";~-=-~~~~~~~~~~~~~-72S '\. L 1 

0--11=0~-F=--~~~~~~~~~~~~ 1 

0--15=0~-F=--~~~~~~~~~~~-7 27 

o-19-0--F=--~~~~~~~~~~~--> 2 

<>-=-23=0--F=--~~~~~~~~~~~~ 28 

°'"='27=0--F=-~~~~~~~~~~~--7 3 

°'"""31=0--F=--~~~~~~~~~~~~29 
"'=32=0--F=-~~~~~~~~~~~--7 4 

o-35-D--F~~~~~~~~~~~~~ 30 

<>-=-36=0--F=--~~~~~~~~~~~~ 5 

°'"='39=0--F=-~~~~~~~~~~~--7 31 

0--39=0--F=--~~~~~~~~~~~-->S 

o--40=0--F=-~~~~~~~~~~~--7 32 

o--42=E--~~~~~~~~~~~~-. 7 

o--44=E~~~~~~~~~~~~~~33 

o--4s=E--~~~~~~~~~~~~~B 
o--47=E~~~~~~~~~~~~~-.34 

o--49=E~~~~~~~~~~~~~~ 9 

"'=so=E--~~~~~~~~~~~~~ 35 

""=30~-~F~~~~~~~~~~~~--7 1 0 

""=70~-~F~~~~~~~~~~~~--73S 

o-1~10--~F~~~~~~~~~~~~-. 11 

0--15=0--F=--~~~~~~~~~~~~ 37 

o--19=0--~F~~~~~~~~~~~~~ 12 

o--23=0--~F~~~~~~~~~~~~-. 3B 

°'"='27=0--F=--~~~~~~~~~~~~ 1 3 
0--31=0--F=--~~~~~~~~~~~-->39 

°""'32=0--F=--~~~~~~~~~~~~ 14 

°""'35=0--F=--~~~~~~~~~~~-7 40 
<>-'-36~0--F=--~~~~~~~~~~~~ 15 

""'='3a=o--~F~~~~~~~~~~~~~ 41 

o--39-D--F=--~~~~~~~~~~~--> 1 S 
0--40=0~-F=-~~~~~~~~~~~~ 42 
0--=-~~~~~~~~~~~~-717 

, L2 
L3 

'\. L4 
, L5 

<>--"42~F~~~~~~~~~~~~~~43 
o--44=F--~~~~~~~~~~~~~18 
o-:;-~~~~~~~~~~~~~~-.44 
0-=-~~~~~~~~~~~~--719 

49F 
°""'5o=F--~~~~~~~~~~~~~ 45 

LS 
.r L 7 
'- IL1 
'- ACG1 
r IL2 
'- ACG2 
( ACG3 
( ACG4 
( ACG5 
r VS 
( co 
'- SB 
( ±10V 
( ET 
( ER 
( L 1 

L2 
( L3 
~ L4 
( L5 
( LS 
(. L7 
( IL 1 
~ ACG1 
( IL2 

ACG2 
(. ACG3 
( ACG4 
'- ACG.5 
,r vs 

co 
'\. SB 
r ±10V 
, ET 

ER 
( ACG2 ~3S~O--F=--~~~~~~~~~~~~20 

°""'39=0--F=-~~~~~~~~~~~--7 4S 
0--39=0--F=--~~~~~~~~~~~-->21 
o--40=0--F=-~~~~~~~~~~~--7 47 

0--42=0--~~~~~~~~~~~~~ 22 

0--44=0~~~~~~~~~~~~~-. 40 

o--4s=o--~~~~~~~~~~~~~ 23 

0--47=0--~~~~~~~~~~~~-. 49 

0--49=0--~~~~~~~~~~~~~ 24 

o-50-D~~~~~~~~~~~~~-.50 

'- ACG3 
r ACG4 
,( ACG5 

'" vs 
:( co 
,( SB 
'( ±10V 
.~ ET 
:( ER o-~~~~~~~~~~~~~--+25 ',r 

I 

CONNECTOR 
CABLE 4 

COLOR 

(W-BL) 
(BL-W) 
(W-0) 
(0-W) 
(W-G) 
(G-W) 
(W-BR) 
(BR-W) 
(W-S) 
(S-W) 
(R-BL) 

]BL-RJ 
(R-0) 
(0-R) 
(R-G) 
(G-R) 
(R-BR) 
(BR-R) 
(R-S) 
(S-R) 
(BK-BL) 
(BL-BK) 
(BK-0) 
(0-BK) 
(BK-G) 
(G-BK) 
(BK-BR) 
(BR-BK) 
(BK-S) 
(S-BKI 
(Y-BL) 
(BL-Y) 
(Y-0) 
(0-Y) 
(Y-G) 
(G-Y) 
(Y-BR) 
(BR-Y) 
(Y-S) 
(S-Y) 
(V-BL) 
(BL-V) 
(V-0) 
(0-V) 
(V-G) 
(G-V) 
(V-BR) 
(BR-V) 
(V-S) 
(S-V) 
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3 
7 
11 
15~ 

19 
23 

'l:T 
31 
32 
35 
36 
38 
39 
40 
42 
44 
46 
47 
49 
50~ 

3 
7~ 

11 
15 
1!" 

-zg-
u 
31 
32 
35 
36 
38 
39 
40 
~ 
44 
4S 
47 
49 
50 
3S 
3B 
39 
40 
42~ 

44 
4S 
47 
49 
50~ 

KSU 
TERMINAL 

TERMINATE IN KSU 
ON BLOCK ANO COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
E OF 14A1-100 
TERMINAL BLOCK 

TERMINATE IN KSU 
ON BLOCK ANO COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
F OF 14A1-100 
TERMINAL BLOCK 

TERMINATE IN KSU 
ON BLOCK ANO COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
D OF 14A1-100 
TERMINAL BLOCK 

Fig. 17-Connections for 14A1-100 Terminal Block (Sheet 4 of 4) 
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A 
0 

B c 0 F G H 
0 v 0 

B BRIDGING 
CLIP 

PLACE CLIPS ON ROWS: 
3 . 7. 11 • 15. 19. 23. 27. 
31, 32, 35, 36, 38, 39, 40 

Fig. 18-Position of B Bridging Clips on 14A1-100 
Terminal Block 

clamp (screw down) through the slot of the shelf, 
up into the base of the telephone set. Check that 
the pads on the telephone set base fit in the slots 
in the shelf and tighten the retaining clamp until 
the telephone set is held firmly in place. 

Note: It may be necessary to slightly bend 
the top slotted portion of the 833A adapter 
so that the headed rivets of the base pan 
align and seat properly. 

3.19 Consoles: Up to three DSS or MW consoles, 
in any combination, can be used with a 7A 

Communication System. Consoles are usually 
associated with stations which are designated as 
attendant positions. Some systems will have only 
one attendant position; in such cases, either an 
MW or a DSS console or both can be located at 
the attendant position. If another station is 
designated as an alternate attendant position, a 
second or third console might be located there. 

Note: Terminations and power are provided 
in the 7A Communication System for either a 
DSS or MW selector console. If a second or 
third console is required, additional power 
and external terminations must be supplied. 

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

BASIC FEATURES 

A. Automatic Button Restoration (ABR) 

4.01 Automatic button restoration is a feature of 
the 832- and 2832-type telephone sets used 

with the 7A Communication System. When the 
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handset is replaced, all depressed buttons return 
to the unoperated position. This prevents inadvertent 
intrusion on calls in progress and insures that 
multiple buttons will not be left depressed on a 
set causing an undesired conference from the idle 
set. 

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

4.03 On 832- and 2832-type telephone sets equipped 
with a RECALL button, this feature should 

be used for flashing, instead of the switchhook. 
Otherwise, the ABR will release the line button 
when the switchhook is operated. On 832/2832A 
sets without recall, hold down the line button while 
flashing with the switchhook. 

4.04 Automatic button restoration is a mechanical 
function of the telephone set; no wiring is 

required and field adjustment of the mechanism is 
not recommended. 

B. Common Audible 

4.05 The 7 A Communication System is factory-wired 
for the attendant station (intercom code O) 

to receive tone ringing whenever there is an 
incoming call on any of the CO/PBX lines. (The 
lamp under the associated CO/PBX line button 
flashes for visual identification of the calling line.) 
See Fig. 22 for connections. 

4.06 The attendant answers all incoming calls 
and either takes a message or forwards the 

call to the desired party using the intercom. To 
forward a call, the attendant puts the incoming 
call on hold (CO/PBX line lamp goes from steady 
to wink), then picks up an idle intercom path, dials 
the desired station, and voice signals that there is 
a call on a particular CO/PBX line. By observing 
the CO/PBX line lamp (going from wink to steady), 
the attendant is able to determine when the call 
is picked up. If after a suitable period of time 
the call is not picked up, the attendant may again 
pick up the line and proceed per local instru_ctions. 

4.07 Common audible is derived through diodes 
located on connecting block 1. As factory-wired, 

there is one diode per CO/PBX line connected to 
a common audible terminal. A factory-provided 
strap (on the installer's side of block 1) connects 
the common audible terminal to station code 0. 



-: 
CD .. 
w 
w 

A. DISTANCE FROM KSU 
TD SA TELL ITE 
IN METERS(FEET) 

J (10 

6.1 (20) 

9.1 (JO) 

12.2 (40) 

15.2 (50) 

18.J (60) 

21.J (70) 

JO. 5 (100) 

61 (200) 

/ 
/ 

/ 

8. NUMBER OF 
STATIONS WIRED 
FROM SATELLITE 

/ 
/ 

/ 

/ 

25 
20 
15 / 

10 

/ 
/ 

/ 

C. REFERENCE SCALES 

Cl C2 
100 ~------~100 

/ 
/ 

/ 

70 
60 

50 

40 

JO/ 

20 

10 

90 

80 

70 

6D 

50 

40 

JO 

20 

10 

Fig. 19-Satellite Nomograph 

--6 

D. NUl'llER OF 
ADDITIONAL LEADS 
REQUIRED 

8 9 

E. DISTANCE FROM 
SATELLITE TO 
FARTHEST STATION 
IN METERS (FEET) 

21J.4 (7DO) 

182. 9 (600) 

152.4 (500) 

121.9 (400) 

91.4 (JOO) 

--- 61 (2DD) 

JO. 5 (1DO) 

0 (D) 
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Fig. 20-lnstallation of Wall Telephone Set 

Fig . 21-Shelf for Wall Mounting COM KEY Telephone 
Set (D-180656 Kit of Parts) 
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4.08 To move the common audible signal to a 
station or stations other than, or in addition 

to, the attendant station (code O), make the following 
changes on connecting block 1: 

(1) Remove the factory-provided strap between 
terminals F9 and Cl. 

Up to ten stations, including the 
attendant, can be wired for common 
audible only if capaciwr Cl is connected 
to fuse F12 as shown in Part E of 
Fig. 74. If it is not, only one 
station can have common audible. 

(2) Run a strap from the common audible 
terminal F9 to the CO/ PBX ring terminal 

(or terminals) in row C of the desired station 
(or stations) code. Use a continuous strap if 
more than one station code is connected to the 
common audible ring terminal. 

4 .09 To remove a particular CO/ PBX line from 
the common audible group, remove the 
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CO/PBX RING COLUMN 

STATION 

F G H 

0 0 
O ~I ~(2) (3)(4) 

0 0 0 0 

0 0 0 0 

* 

·::: :JJJ oooom 
COMMON 

NOTES: 
I . NUMBERS SHOWN IN PARENTHESIS 

( ) REPRESENT THE DIODE 
ASSOCIATED WITH EACH OF THE 

7 CO/PBX LINES. TO REMOVE A 
PARTICULAR LI NE FROM THE 
COMMON AUDIBLE GROUP, REMOVE 

THE CORRESPONDING DIODE. 

CODES 10 o O AUDIBLE 

2. WHERE MORE THAN ONE STATION 
IS TO HAVE COMMON AUDIBLE 
RINGING, RUN A CONTINUOUS 
STRAP FROM THE COMMON 
AUDIBLE TERMINAL TO ALL 
STATIONS SELECTED FOR 
RINGING. 

(FOR 
REFERENCE 11 roo o 
ONLY) 

12 

13 0 0 0 0 

14 0 0 0 0 

15 0 0 0 0 

16 150 0 0 0 

17 0 0 0 0 

re a o o o 

19 0 0 0 0 

PIO CONN BLK I 

TERMINAL 

* FACTORY PROVIDED COMMON 
AUDIBLE STRAP. 

Fig. 22-Connections for Common Audible 

corresponding common audible diode from connecting 
block 1 (Fig. 22). When a CO/PBX is removed 
from the common audible ringing arrangement: 

• The CO/PBX line must be connected to ring 
a selected station(s) via a CO ringing 
arrangement as described in paragraph 4.26 

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

C. Multiline Conferencing 

4.1 O Multiline conferencing is a feature of the 
telephone sets used in the system. Since 

there is no amplification involved, this type of 
conferencing is limited. 

Note: Transmission levels will be reduced 
and transmission is not guaranteed. 

4. 11 Conferencing is accomplished by simultaneously 
depressing the CO/PBX line buttons of the 

CO/PBX lines to be conferenced. 

Intercom and CO/PBX lines cannot 
be conferenced together. 

4.12 All lines that are conferenced together may 
be put on hold simultaneously by depressing 

the HOLD button. 
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4. 13 To make a call during a conference: 

(1) Depress HOLD button-all buttons restore. 

(2) Select an idle line. 

(3) Dial call. 

(4) If it is desired to add this call to the 
conference while holding this CO/PBX line 

button down, depress the conferenced CO/PBX 
line buttons. 

(5) To reenter conference again after call is 
completed, simultaneously depress conferenced 

buttons again. 

4.14 If it is desired to add another call to the 
conference, while holding the conferenced 

CO/PBX line buttons down, depress button of 
CO/PBX line to be added. 

4.15 To prevent dropping one of the participants 
when setting up a conference, ensure that 

the conferenced CO/PBX line buttons are held down 
when adding another station. 

Remember: The system may be disabled 
i£ multiple buttons are left depressed at 
an idle station after a conference. 

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

D. Pickup, Hold, and Illumination 

4.17 The system provides pickup on CO/PBX 
and intercom lines and hold on CO/PBX 

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

4.18 The CO/PBX and intercom lines appear on 
the same buttons at all stations. By observing 

the lamps associated with the CO/PBX and intercom 
line buttons, the station user can readily determine 
the status of each line. Any station user can pick 
up any idle line or place any CO/PBX line on hold. 

E. Tone and Voice Signaling 

4. 19 All stations are alerted to an incoming call 
by a distinctive tone signal. The CO/PBX 

ringing is a frequency-shifting tone. Intercom 

Page 36 

ringing is a single tone followed by voice signaling. 
Voice signaling is used in conjunction with tone 
signaling when calling a station on the intercom. 
When a station receives incoming CO/PBX tone 
signals and is simultaneously signaled on the 
intercom, the intercom signal is given preference. 

F. 2-Path Intercom 

4.20 The intercom has two separate talking paths. 
A path is selected by depressing one of the 

two intercom buttons on the telephone set. There 
is no privacy on either path and any station may 
break into an existing conversation. 

4.21 When it is desirable for a station to pick 
up only the two intercom lines and not have 

access to the CO/PBX lines, a 575AM or a 2575AM 
telephone set can be used. The 575AM and 2575AM 
telephone sets are connected to the 570-type KSU 
by A25B connector cables (Fig. 23). 

4.22 The selector, used to select and alert the 
called stations, is shared between the two 

paths. The alerting signal at the called station is 
a tone burst followed by a voice signal from the 
calling station. The lamp signals on the intercom 
are as follows: When the selector has seized a 
path, the lamp associated with that path will flash 
on all telephone sets. This shows the called party 
which path to answer. When the called party 
answers, the flashing intercom lamp lights steadily. 
When an intercom path is idle, the associated 
lamp is off. 

4.23 To place an intercom call: 

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

(2) Lift telephone handset. 

Note: If lamp is flashing on other intercom 
path, dialing cannot take place until the selector 
is released. While the selector is seized by 
another station, no dial tone or other indication 
is available. 

(3) Dial selected station-tone burst signals 
called station. 

(4) Calling station makes announcement or waits 
for called party to answer. When called 

party picks up, intercom lamp will go steady. 
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Fig. 23-Connections for Intercom-Only Telephone 

Page 37 



SECTION 518-450-100 

4.24 Intercom is factory-wired, requiring the 424C, 
456B, and 460B KTUs. See Fig. 24 for 

KTU locations in the KSU. The intercom code of 
a station is determined by the column on connecting 
blocks 3, 4, or 5 on which the station cable is 
terminated. See paragraph 3.05(8) and Fig. 16. 

000000 
000000 

0 
B 

570-TYPE KTU 

0 BBBBDB B~BB 
Fig. 24-Location of 424C, 4568, and 4608 KTUs, 

2-Path Intercom 

OPTIONAL FEATURES 

A. CO Ringing 

4.25 The CO ringing feature permits a station 
not wired for common audible to receive 

the ringing signal on a selected CO/PBX line. Any 
combination of stations may be connected for CO 
ringing on a one-line per-station basis. 

Remember: The CO ringing is tone ringing. 

4.26 A terminal representing each CO/PBX line 
is brought out on connecting block 1, row 

21 (see Fig. 25). To connect CO ringing, on 
connecting block 1, column C, select the terminal 
associated with station to ring on a particular 
CO/PBX line. Then run a strap (RC-) from the 
station terminal in column C to the particular CO 
ring terminal in row 21. Figure 25 illustrates 
station 3 strapped (RC-1) to the CO ring terminal 
(in row 21) of CO/PBX line 1 and station 16 strapped 
(RC-2) to the CO ring terminal of CO/PBX line 2. 
In this instance, CO/PBX line 1 will ring at station 
3 and the second CO/PBX line will ring at station 
16. 
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8. External Signaling Circuit 

4.27 Where external signaling devices (such as 
bells, gongs, chimes, lights or buzzers) are 

to be connected to the 7A Communication System, 
a 22A-49 apparatus unit must be provided. The 
22A-49 apparatus unit is externally mounted and 
connections are made to the KSU with inside wire. 
Also, an external power supply must be provided 
to operate the signaling devices. The 22A-49 
apparatus unit may be used to activate external 
signaling devices that are operated by an open 
circuit (through a relay break contact) or that are 
operated by a circuit closure (through a relay make 
contact). 

Caution: The 22A-49 apparatus unit 
contains a nonadjustable, mercury-wetted, 
sealed contact relay and must be mounted 
in a vertical upright position. 

4.28 The 22A-49 apparatus unit is used to activate 
external signaling devices that are connected 

for: 

• Station codes (see Fig. 26) 

•Common audible (see Fig. 27) 

• CO/PBX ringing (see Fig. 27) 

• Ring transfer (see Fig. 27). 

4.29 One 22A-49 apparatus unit is required for 
each station code or each CO/PBX line 

equipped with an external signaling device. 
Connections for station codes are shown in Fig. 26. 
Connections for common audible, CO ringing and 
ring transfer are shown in Fig. 27. The maximum 
resistance of each lead between the KSU and the 
22A-49 apparatus unit is 25 ohms. 

4.30 The KS-16301 type auxiliary signals or 
ringers are recommended as external signaling 

devices for use with the 7A Communication System. 
See Fig. 28 for connections. Refer to Section 
463-110-100 for identification, installation, operation, 
maintenance, and ordering information on the 
KS-16301 type signals. 

4.31 The external power supply used to operate 
the signaling devices must be properly fused 

and have the capacity to adequately power the 
signaling devices. The ac power receptacle should 
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* NUMBERS SHOWN IN PARENTHESIS () 
REPRESENT THE 7 INCOMING CO/PBX 
LINES. NUMBERS ARE FOR REFERENCE 
ONLY ANO CO NOT APPEAR ON THE 
BLOCK. 

t CONNECTIONS AS SHOWN CAUSE 
STATION 3 TO RING ON LINE I AND 
STATION 16 TO RING ON LINE 2. 

Fig. 25-Connections for CO/PBX Ringing 

meet requirements per paragraph 3.02. Information 
found in Section 167-416-201, 167-440-201, or 
167-446-101 may be used as a guide toward selecting 
an appropriate power supply. Do not use a power 
supply that exceeds the contact rating of the 
22A-49 apparatus unit. 

C. Intercom Preset Conference 

4.32 Intercom preset conference allows up to five 
preselected stations to be alerted simultaneously 

by dialing code 19. 
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Fig. 26-Station Code Connections for External Signaling Circuit (22A-49 Apparatus Unit) 
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* LI ST I , 2, 3, 4, OR 5 

NOTE' 
THE 22A·49 APPARATUS UNIT MUST 
BE MOUNTED IN A VERT I CAL UPRIGHT 
POSITION. 

Fig. 28-Connections for 22A-49 Apparatus Unit and KS-16301 Type Signals 



4.33 When preset conference is used, station code 
19 is forfeited. Signaling via preset conference 

takes precedence over CO/PBX ringing at a preset 
conference station. 

4.34 To connect preset conference, strap the 
terminals in the preset conference row to 

the desired stations in column D, connecting block 
1 (Fig. 29). For example, Fig. 29 shows that 
stations 5, 10, and 15 are wired for preset conference. 

Note: Any intercom station may originate 
preset conference, but only those stations 
wired for preset conference will be alerted. 

4.35 To use preset conference: 

(1) Lift handset 

(2) Select idle intercom path and depress 
associated button 

(3) Dial 19-tone burst signals all stations wired 
for preset conference 

Note: Attendant may use DSS code 19 if 
equipped with DSS console. 

(4) Announcement is made to all preset conference 
stations simultaneously. 

D. Music-On-Hold 

4.36 The music-on-hold feature transmits music 
to calling or called parties on CO/PBX lines 

that are placed on hold. 

4.37 Music-on-hold is provided on CO/PBX lines 
by a 451A or B KTU (with 400G or earlier 

KTUs in a 570A KSU), a 498A KTU equipped with 
a 116Al CM (with any 400-type KTUs in a 570B 
KSU), a 33A voice coupler, and a customer-provided 
music source. The customer-provided music source 
must have an output impedance low enough to 
drive an 8-ohm load without distortion. The music 
source must also be adjustable so the listening 
level of the music-on-hold may be adjusted. 

Caution: The output of the CP music 
source must furnish ac coupling only-thus 
blocking all direct current to the input 
terminals of the 33A voice coupler. 

ISS 4, SECTION 518-450-100 

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

4.38 Make connections as follows: 

(a) If the KSU is a 570A (MD), plug the 451-type 
KTU into J18. If the KSU is a 570B, plug 

the 116Al CM into Jl/J2 on the 498A KTU and 
then plug the 498A into J18 on the KSU. See 
Fig. 30 for KTU location. 

(b) Install 33A voice coupler (Fig. 9) as follows: 

(1) Remove cover from voice coupler 

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

(3) Connect voice coupler to KSU as shown 
in Fig. 31 

(4) Have customer connect voice coupler to 
his music source as shown in Fig. 31. 

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

(5) Replace cover on voice coupler. 

(c) Adjustment procedures for music-on-hold is 
as follows: 

(1) Turn potentiometer on 33A voice coupler 
to full counterclockwise position 

(2) Place call to a 7 A station 
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Fig. 29-Connections for Intercom Preset Conference 

(3) Answer call and place it on hold 

(4) Have customer adjust his music source 
for a comfortable listening level at the 

held station 

(5) Disconnect call. 
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E. Ring Transfer 

4.39 Ring transfer switches the incoming CO/PBX 
ringing from the attendant station (code 0) 

to an alternate telephone or telephones in the 7 A 
Communication System. Ring transfer can be wired 
for fixed station or as a flexible station arrangement. 
With fixed station ring transfer, incoming CO/PBX 
calls are transferred to a specific station or group 
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Fig. 31-Connections for 33A Voice Coupler 

of stations as fixed by an option strap in the KSU. 
The flexible station ring transfer arrangement 
utilizes a 6041G key to permit any one of up to 
five stations or groups of stations to be selected 
for ring transfer of incoming CO/PBX calls. 

4.40 To operate ring transfer wired for fixed 
station transfer, depress RING TR button 

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

4.41 To operate ring transfer arrangement for 
flexible station transfer, depress button on 

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

4.42 The attendant telephone set must be equipped 
with a ring transfer button to control ring 

transfer. Where the 832/2832C, CM or EM telephone 
set is installed as an attendant station, the 
factory-provided RING TR button must be wired 
in. See Fig. 32 for connections. Where the 832A 
or 2832A telephone set is installed as an attendant 
station, a D-180487 Kit of Parts must be added to 
the telephone set as follows: 

(1) Remove faceplate 

(2) Pry apparatus blank off locating pins (located 
below and to the right edge of key strip) 

(3) Press ring transfer button (651C key) on 
locating pins 

(4) Connect leads according to Fig. 32 

(5) Install designation strip in key cap 

(6) Replace faceplate. 

4.43 For fixed station ring transfer, in the KSU, 
run a strap from the RT terminal (column 

F, terminal 24) on connecting block 1 to the station 
code or station codes (column C, connecting block 
1) selected for ring transfer. For example, Fig. 32 
shows station 12 wired for ring transfer. When 
more than one station code is connected to the RT 
terminal, run a continuous strap to all stations (ten 
maximum) selected for ring transfer. 

4.44 For flexible station ring transfer: 

(1) Install a 6041G key at the attendant station 
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(2) Provide three cable pairs or six 24-gauge 
conductors between the 6041G key and the 

KSU 

(3) Connect one conductor (common lead) to 
terminal M of the 6041G key and strap 

terminals M and X together (see Fig. 32 or 33) 

(4) Terminate the remaining five conductors on 
terminals lH, 2H, 3H, 4H, and 5H of the 

6041G key 

(5) At the KSU, terminate one conductor (common 
lead) on the RT terminal (column F, terminal 

24) of connecting block 1 

(6) ·Terminate the remaining five conductors on 
the terminals of connecting block 1, column 

C, corresponding to the codes of the stations 
selected for ring transfer (see Fig. 32) 

(7) Install designation strip on 6041G key-
Designate the first button (position A) as 

RELEASE and label the remaining buttons 
according to the stations they connect for ring 
transfer. 

F. Paging and Background Music 

4.45 In the 7A Communication System, paging 
may be: 

(a) Provided for up to seven speakers, using 
indoor or outdoor speakers 

(b) Connected to a COAM paging system 

(c) Connected to a separate paging system 
provided by the telephone company. 

4.46 For background music, a 33A voice coupler 
must be installed and connected to the KSU 

and customer-provided music source according to 
paragraph 4.38(b). When the paging system is not 
being used, the customer-provided music source 
may be used to provide background music over 
the paging speakers. 

4.47 A paging system should be loud enough to 
be heard but not loud enough to annoy those 

who work near the speakers. The number and 
location of speakers are influenced mainly by the 
environment in which they will be located. Figure 
34 shows several examples of speaker placement. 
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It may be necessary to experiment with speaker 
placement on site to achieve the desired results. 
Noisy locations may require additional speakers or 
an auxiliary paging system. Refer to Section 
981-251-100 for general information on loudspeaker 
paging system. 

Caution: A void placing loudspeakers 
directly in :froJJt of or close to statioJJs 
that will utilize the pagiJJg system. 
All uJJdesirable oscillatioJJ (squeal) 
can result from such speaker placement. 
A miJJimum separatioJJ of 60 feet 
between telephone sets and loudspeakers 
is recommeJJded. The problem call 
also be reduced by usiJJg a 466B 
voice and tone alerting circuit KTU 
instead of a 466A. 

4.48 The system is factory-wired so paging may 
be activated by dialing code 2. 

4.49 Make connections as follows. 

(1) Install 457C KTU in J15. See Fig. 35 for 
KTU location. 

(2) If background music is provided, install the 
33A voice coupler according to paragraph 

4.38(b). 

(3) Connect paging speakers as shown in Fig. 
36. Speaker wiring should be run separately 

and not a part of a voice cable. Quad inside 
wire should be used with both pairs connected. 
(Where it may become necessary to "stack" wires 
on the connecting block terminals, use 183B2 
adapters.) Speakers connected in this manner 
can be located a maximum of 320 feet from the 
KSU. Indoor speakers should be hung as close 
to the ceiling as possible. 

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

4.50 The KS-21880Ll loudspeaker (Fig. 10) is an 
indoor speaker. It is wall-mounted or may 

be mounted over an outlet box. A mounting clip 
is furnished with the speaker. To mount speaker 
(see Fig. 10), screw mounting clip to wall or outlet 
box, slip speaker baffle over mounting clip and 
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0 0 14 
0 0 15 
0 0 16 
0 0 17 
0 0 I 8 
0 0 19 
0 0 0 0 

STATION 
CODES 
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TELEPHONE SET CONNECTIONS FOR RING 
TRANSFER. 

- 0-180487 KIT Of PARTS REQUIRED FOR 832A 
ANO 2832A TEL SETS. 

- CONNECTIONS ONLY FOR 832C AND 
2832C TEL SETS. 

REMOVE CONNECT 
RI NG LEAD FROM LEAD TO 
TRANSFER TEL SET TEL SET 
KEY LEADS 

TERMINAL BOARD 

COLOR COLOR TERMINAL 

G 14 

V-BR 27 

0-BK 16 

w-o I 

y 5 

Y-G 26 

BR-V 
9 

G-Y 

O•V I 5 

V-BR 28 14 

G-'v 8 16 

832C OR o-v I 5 
2832C 
TEL SETS, V-BR 28 14 
CONNECTIONS 
ONLY G·V 8 16 

RT TERMINAL 

* 
t 

FACTORY-PROVIDED STRAP ON INSTALLERS SIDE Of BLOCK 
REFER TO SECTION 512-210-103 FO~ ORDERING 
INFORMATION ON 60416 KEYS. 

OPTIONS: 

Q) FIXED STATION RING TRANSFER. 

ANY STATION MAY BE SELECTED FOR RING TRANSFER. 
TRANSFER TO STATION 12 IS SHOWN HERE. 

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

Fig. 32-Connections for Ring Transfer 

pull speaker down until it is firmly held by the 
mounting clip. Speaker volume is controlled by a 
potentiometer (with screwdriver adjustment slot) 
located in the bottom of the speaker. Adjust 
speaker volume after speaker is mounted. 

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

of the system to "squeal" because 
of feedback between loudspeakers 
and telephones. If this occurs, 
try to change the relative positions 
of loudspeakers and telephones, 
if possible. If a 456A voice and 
tone alerting circuit is used, replace 
it with a 456B. 

4.51 The KS-21939L2 loudspeaker (Fig. 11) is 
applicable to locations with adverse weather 

conditions. The loudspeaker is equipped with a 
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KSU 

CONN BLK I CONN BLK 3 CONN BLK 4 
ATTENDANT TEL SET 
CODE 0 

IC 44G 

~---- 1---0 

(CO) 

co 
~ 

RING TR 
BUTTON 

24F 46G NT 
(RT) 0----- --<.r 

COMMON 
6041G•KEY 

2C 

......._ lm I 
3C ....... ......., I I 

J;:N 

* if 
'U 

+ 
®" !!! 
I ~ 

""~ . 

~$ ~ 

I 
~ ,...-

J!l 
lii "'U -, 

_I ~ 
* 

~ 

l -..0 

~ __,,. 
"' 

0 
co 

TEL SET CODE 3 

0 
co 

TEL SET CODE 4 

0 
co 

SET CODE TEL 5 

I 0 
co 

SET CODE TEL 9 

I 0 
co 

SET TEL CODE 10 

I :I ! ii l1I 'O" I I I ** -- '---:""mi._: ____ .,..... ______ -'-"'---------:_ _____ __. 
I I I I J.;,t &; 
I I L I ::J~ 44>-A---i---------++----------i 
I I : -l,~----1r-~s '-----------' 
I I L - -'A+- -- - I --0>-----4 _________ ____, 

I I W.J ill .___ ___ __, 
I L ·1 ~w 44F I --1. ----1r--{)>----i---------++----------:_ ______ ____, 

L ___ -1---- I -~>-G----<---------++----------<._ ______ __, 

NOTE: 
I. ANY STATION MAY BE SELECTED FOR RING TRANSFER. 

TRANSFER TO STATION 3, 4, 5, 9 OR 10 IS SHOWN HERE. 
2. DOTTED LINES INDICATE FACTORY WIRING IN KSU. 

Fig. 33-Example of Connections for Flexible Station Ring Transfer Arrangement 
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~ 9.1M (30 FT.)~ 9.1M (lO FT.)~ 9.1M (lO FT.)~ 
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NOTES' 
1. EXAMPLES A, B ANO C ARE FOR QUIET OR OFFICE 

TYPE ENVIRONMENTS, LESS THAN 65DB SOUND 
PRESSURE LEVEL (SPL). ALL SPEAKERS SHOULD BE 
LOCATED AT LEAST 1B. 3 METERS (60 FEET) FROM 
ANY STATION USED FOR PAGING. 

EXAMPLE A - SPEAKERS LOCATED ON ONE WALL OF ROOM (NOTES I , 2 ANO 3) 2. SPEAKER WIRING SHOULD BE RUN SEPARATELY, 

~._ ____ 1_s_.3_M_(6_o_F_T_.> ____ 1:k 9.1M (lo FT.) I 
9 .1M (30 FT.) w,__ ___ 1_s_.2_M_(6_o_F_T_. )-----11 

NOT PART OF A VOICE CABLE. QUAD CABLE 
SHOULD BE USED WI TH BOTH PA I RS CONNECTED 
SPEAKERS SHOULD BE HUNG AS CLOSE TO THE 
CEILING AS POSSIBLE. MAXIMUM SPEAKER DISTANCE 
FROM THE KSU IS 97 6M (l20 FT ) USING QUAD WIRE 

3. SPEAKERS REACH A DEPTH OF 9.1M (30 FT.). IF ROOM 
IS OVER 9.1M (30 FT.) WIDE, FACING SPEAKERS 
SHOULD BE USED. 

4. ONl SPEAKER WI LL SERVE A ROOM UP TO 7. 6M BY 
7.6M (25.BY 25 FT.) 

EXAMPLE B - SPEAKERS LOCATED ON OPPOSITE WALLS OF ROOM (NOTES I ANO 2) 
5. ONE SPEAKER (HORN) MOUNTED 6.1M (20 FT.) ABOVE 

GROUND LEVEL WILL COVER AN AREA APPROXIMATELY 
24,4 BY 30, 5M (BO BY 100 FT,), IF THE HORN IS 
MOUNTED LESS THAN 6, 1M (20 FT,) ABOVE GROUND 
LEVEL, TWO HORNS MUST BE USED. HORNS SHOULD NOT 
BE MOUNTED LESS THAN 4, 6M (15 FT.) ABOVE GROUND 
LEVEL. IF MORE THAN ONE HORN IS USED, THEY SHOULD 
BE MOUNTED VERTICALLY, RATHER THAN SIDE-BY-SIDE. ll ~ Ji ~ ll 

EXAMPLE C - SPEAKERS LOCATED IN I ND I VI DUAL ROOMS (NOTES I, 2 ANO 4) 

EXAMPLE 0 - OUTSIDE SPEAKER (HORN) LOCATION (NOTES 2 ANO 5) 

Fig. 34-Example of Paging Speaker Location 

000000 
000000 

570-HPE!SU 

G BBB 
G BBB 
0 GBBBGB ~BBB 

Fig. 35-Location of 457C KTU, Paging Amplifier 

swivel mounting bracket for mounting on a flat 
surface. Also the speaker can be fastened to a 
1/2-inch pipe or conduit. The loudspeaker is 
equipped with a screwdriver adjusted volume control. 
Screw terminals are provided for connections to 
the speaker. 

When .using outdoor speakers, the 
speaker leads must be protected in 
accordance with local instructions or 
Section 460-100-400. 
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·1 
10 

n. 

I 
15 

( 0. 

) 
0 

0 02~ 

0 0. 

0. 

I 0. 

\_ 
&!4 

P /0 CONN BLK I 

J TO IST 
PAGING SPEAKER 

J TO 2ND 
PAGING SPEAKER 

J TO 3RD 
PAGING SPEAKER 

J TO 4TH 
PAGING SPEAKER 

J TO 5TH 
PAGING SPEAKER 

J TO 6TH 

PAGING SPEAKER 

TO 7TH l PAGING SPEAKER 
~ OR TO 20A-49 

APPARATUS UNIT 

*FACTORY PROVIDED DIODE 

Fig. 36-Connections for Paging Speakers (or 20A-49 
Apparatus Unit) 

4.52 Alignment procedure for paging and background 
music is as follows: 

(1) Dial paging code and adjust potentiometer 
on each speaker for proper volume while 

paging in a normal voice 

(2) Disconnect 

(3) Have customer adjust potentiometer on voice 
coupler for desired level of background music 

over paging system 

(4) Inform customer after alignment is complete 
that if the gain of the music source is 

readjusted, the background music and music-on-hold 
will be affected. 

Note: If the customer has paging and 
music-on-hold but does not want background 
music, the potentiometer on the voice coupler 
should remain in the counterclockwise position. 
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4.53 A COAM paging system or a separate 
telephone company-provided paging system 

is connected to the 7A Communication System 
through a 20A-49 apparatus unit (see Fig. 37). 
The 20A-49 apparatus unit is mounted externally 
to the KSU. 

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

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

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

desires). 

(3) Connect the apparatus unit to the KSU 
as shown in Fig. 37. Wiring should be 

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

(4) Have customer connect paging system to 
apparatus unit, using shielded wire, as 

shown in Fig. 37. 

(5) Replace cover on apparatus unit. 

(b) Adjustment procedure for the 20A-49 apparatus 
unit is as follows: 

(1) Turn potentiometer to full counterclockwise 
position 

(2) Select an idle intercom path and dial 2 
(paging code) 

(3) Using normal voice level, make test 
announcement while turning potentiometer 

clockwise until suitable voice level for COAM 
equipment is reached 

Note: Where the COAM paging equipment 
has full control of the paging volume, turn 
the potentiometer of the 20A-49 apparatus 
unit to the full clockwise position. 

The 20A-49 apparatus unit provides 
a nominal 800-ohm output to a 
customer-owned paging system (Fig. 87). 
It does not provide a means to activate 
the customer's equipment; therefore, 
the customer's equipment must 
be in the ON mode at all times. 



( 4) Disconnect call. 

If a service call is caused by a 
malfunction of the customer-provided 
equipment, billing should be made in 
accordance with Section 660-101-312. 

G. Power Failure Ringer 

4.54 For each location to be equipped with power 
failure transfer, a power failure ringer (ElC) 

must be installed. Install the ElC ringer near 
telephone set location. See Fig. 38 for connections. 

H. Power Failure Transfer 

4.55 Utilizing a 452A KTU and externally mounted 
ElC ringers, this feature provides an audible 

indication of incoming CO/PBX calls during a 
power failure condition. 

4.56 The tip and ring of all CO/PBX lines are 
wired to line ringers through normally made 

contacts of relays in the 452A KTU. The relays 
are held operated while local power is available. 
When power is lost to the KSU, the relays release 
and the tip and ring of the CO/PBX lines are cut 
through to the line ringers. 

4.57 The tip and ring from each CO/PBX line is 
brought out on connecting block 1 (Fig. 38). 

The tip and ring of the desired CO/PBX line may 
be strapped to the V-S and S-V pair of the desired 
station by connections as shown in Fig. 38. In 
this instance, the tip and ring of the first CO/PBX 
line is strapped to the V-S and S-V pair of station 
3. This puts line ringing at station 3 if power 
failure should occur. The tip and ring may also 
be connected between the KSU and the external 
ringer by an auxiliary cable. 

4.58 Install 452A KTU in Jl. See Fig. 39 for 
KTU location. 

I. Privacy 

4.59 Privacy prevents a station from bridging 
into a CO/PBX call in progress. Privacy is 

a station feature, and each station that is to be 
excluded (locked out) must be equipped with a 
privacy circuit board. 

4.60 A privacy circuit, D-180486 Kit of Parts, 
must be added to an 832/2832A (MD), B 
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(MD), BM, or DM telephone set used as a privacy 
station. The 832/2832C (MD), CM, and EM telephone 
sets are wired at the factory with the privacy 
circuit operational. 

4.61 The privacy circuit operates only when the 
telephone set is off-hook. The circuit monitors 

the A lead to determine the status of the line. A 
ground (or positive potential) on the A lead indicates 
the line is busy, operates the privacy circuit, and 
the station attempting to bridge is excluded. A 
negative potential on the A lead does not cause 
the privacy circuit to operate and the set is not 
excluded. There is no privacy on the intercom 
paths. 

4.62 Mount the D-180486 Kit of Parts (privacy 
circuit) as follows. 

(1) Remove faceplate. 

(2) Mount privacy circuit board on the two 
standoffs located at the left front of the 

telephone set base (Fig. 40). 

(3) Fasten privacy circuit board to standoffs 
using mounting screws furnished with the 

telephone set. 

(4) Connect leads according to Table E. 

(5) To test privacy circuit: 

(a) At a station other than the one being 
tested, lift handset and depress a CO/PBX 

line button 

(b) At station being tested, lift handset and 
depress CO/PBX line button on same line; 

no side tone should be heard 

(c) Repeat test on all CO/PBX lines 

( d) Test all sets equipped with a privacy 
circuit. 

4.63 To change a privacy station to a nonprivacy 
station, disable the privacy circuit according 

to Table F or G. 
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P /0 CONN BLK I 

L3 
1 10 

* c:r

c:r-

er-
LEAO LENGTH LIMITED TO 

er- 200 FEET OR 15 OHMS 

"-..!5 
LOOP RES I STANCE 

TO TELCO 
er- PAGING 

SPEAKERS 
er- IF I AS 

REQUIRED 
er-

0 er-

0 cf20 

0 er-

0-

24 

NOTE: 
THE NUMBER or TELCO SPEAKERS THAT CAN 
BE CONNECTED IS REDUCED BY ONE FOR EACH 
20A APPARATUS UNIT CONNECTED TO THE 7A 
COMMUNICATION SYSTEM. 

* FACTORY PROVIDED DIODE 

SP 

SPG 

INSTALLER PROVIDED STRAP 

SPG SP 
RI 

R3 

A2 Al 

20A•49 
APPARATUS 
UNIT 

ct::==:!>-,..,,, ~~: ~~~E~0 W ~~E, 

A2 Al 

GROUNDED AT 
CUSTOMER END 
ONLY. 

TO COAM PAGING SYSTEM OR TELCO 
PROVIDED HIGH POWER PAGING SYSTEM. 
LEAD LENGTH LIMITED TO 200 FEET OR 
15 OHMS LOOP RES I STANCE. 

Fig. 37-20A-49 Apparatus Unit, Connections 

J. Privacy Release 

4.64 Privacy release permits a second 
privacy-equipped (locked out) telephone to 

be bridged into a call on a CO/PBX line. 

4.65 A privacy release button, D-180488 Kit of 
Parts, must be added to an 832A or 2832A 

telephone set for privacy release. Refer to Table D 
for a summary of sets which are factory-equipped 
with the privacy release feature. 

4.66 When a station is off-hook with a CO/PBX 
line button depressed, any station equipped 

with a privacy circuit will be locked out from that 
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CO/PBX line. To permit a privacy-equipped station 
to bridge into a call: 

(1) Depress (and hold down) the PRIV RLS 
button at the station where the CO/PBX line 

is picked up 

(2) Observe that line lamp changes from steady 
to wink (the line goes on hold) 

The privacy-equipped station may now bridge into 
the call. 

(3) Observe that line lamp changes from wink 
to steady (indicating station has entered the 

call) 
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lt NUMBERS SHO'ofl IN PARENTHESIS ( ) 
REPRESENT THE 7 INCOMING CO/P8X 
LINE NUMBERS ARE FOR REFERENCE 
ONLY AND DO NOT APPEAR ON THE 
BLOCK. 

t CONNECTIONS AS SHOWN PUTS 
POWER FAILURE IN THE STATION 
CABLE FOR STATION 3 

'f A GIVEN STATION MAY 
PICK UP ONLY ONE POWER 
FAILURE LINE. 

USE INSIDE WIRE FOR 
RINGER CONNECTIONS, 

CONNECT POWER FAILURE RINGER (E IC) 
BY ONE OF THE FOLLOWING METHODS: 

FROM TEL SET TO RINGER LEAD 
TERMINAL TERMINAL DES I GNAT ION 

20 5 ER 

21 6 ET 

FROM A25B 
CABLE TO 

LEAD 
CONNECTOR RINGER 

DESIGNATION 
(USING TERMINAL 
ADAPTER) 

PIN 25 5 ER 

PIN 50 6 ET 

FROM CONN TO 
LEAD 

BLK 3, 4 OR RINGER 
DESIGNATION 

5 IN KSU TERMINAL 

TERM 50 5 ER-
§ 

TERM 49 6 ET-

Fig. 38-Connections for Power Failure Transfer 

(4) Release the PRIV RLS button. 

4.67 To allow an additional privacy-equipped station 
to bridge into the call, both stations must 

depress their PRIV RLS buttons simultaneously. 
The line lamp will change from steady to wink. 
As the third station bridges into the call, the line 

lamp will become steady. The PRIV RLS buttons 
are then released. 

4.68 The D-180488 Kit of Parts (privacy release 
button) is mounted in the 832A or 2832A 

telephone set and connected as follows: 

(a) Remove faceplate 
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000000 
000000 

570-TYPE KTU 

~ BBB 
B BBB 
~GGGBGB BBBB 

Fig. 39-Location of 452A KTU, Power Failure Transfer 

MOUNTING 
SCREWS 

PRIVACY BOARD 

Fig. 40-Privacy Circuit Mounted in Telephone Set 
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(2) Pry apparatus blank off locating pins (located 
below and to the right edge of key strip) 

(3) Press privacy release button (651D key) on 
locating pins 

(4) Connect leads according to Table H 

(5) Install designation strip in key cap. 

4.69 Where privacy release is no longer required, 
the privacy release button may be disabled. 

See Table I or J for connections. 

K. Recall 

4.70 Recall provides the same functions as 
switchhook flash without restoring the line 

buttons. Recall is accomplished by depressing the 
RECALL button on the telephone set. The RECALL 
button is designated with an amber cap. 

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

4.71 A recall button, D-180591 Kit of Parts, must 
be added to an 832A or 2832A telephone set 

if this feature is required. All other 832- and 
2832-type telephone sets are factory-equipped with 
a RECALL button. 

4.72 The D-180591 Kit of Parts (recall button) is 
mounted in the 832A or 2832A telephone set 

and connected as follows: 

(1) Remove faceplate 

(2) Pry apparatus blank off locating pins (located 
below and to the right edge of key strip) 

(3) Press recall button (651F key) on locating 
pins 

( 4) Connect leads according to Table K 

(5) Install designation strip in key cap and install 
amber key cap on RECALL button. 

4.73 The 832A and 2832A telephone sets equipped 
with RECALL buttons are electrically 

equivalent to the 832/2832B, BM, and DM telephone 
sets. 



ISS 4, SECTION 518-450-100 

TABLE E 

832/2832A, B, BM, AND OM TELEPHONE SET CONNECTIONS 
FOR PRIVACY CIRCUIT (D-180486 KIT OF PARTS) 

CONNECT LEAD 

COLOR 
TO 

TEL SET 
TERMINAL 

O* 8 

BR* Fon Network 

S* 15:j: 

BK* 12 

BL* 6 

Rt 

G-Wt 

Yt 

Ot 

* Privacy board leads. 

t Tel set leads. 

MOVE LEAD 

FROM TO 
TEL SET PRIV BOARD 

TERMINAL TERMINAL 

13 P2 

13 Pl 

6 Rl 

Fon Network T 

:j: Store slate lead under screw terminal 82 when privacy release is 
provided (832A/2832A only). 

L. Speakerphone 

4.74 Normal speakerphone service may be provided 
at all stations in the system. Connect 

speakerphone as follows: 

Wben installing a 3B or 4A speakerphone 
in conjunction with a modular 832-
or 2832-type telephone set, determine 
if there is an orange (0) lead on 
terminal 27 of the telephone set 
terminal board. If there is, move 
it to terminal 22. Failure to 
move this lead will cause the 
telephone set dial to be inoperative 
when the speakerphone is in use. 

38 Speokerphone 

4.75 Connect the DlOR cord between the telephone 
set and 55B control unit. Connect the 666B 

transmitter, 760A loudspeaker, and 2012B transformer 
to the 55B control unit. See Table L for connections. 
Plug 2012B transformer into ac receptacle. (Refer 
to Section 512-620-487 for illustrations and additional 
information on 3B speakerphone connections.) 

4A Speakerphone 

4.76 Install 223A adapter within cord length (7 
feet) of telephone set. Connect M16C cord 

to telephone set as shown in Table M. Plug 
loudspeaker, transmitter, and power cords into 
223A adapter. Plug 85Bl power unit into ac 
receptacle. (Refer to Section 512-740-471 for 
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TABLE F 

832/2832A, B, BM, AND OM TELEPHONE SET CONNECTIONS 
TO REMOVE PRIVACY CIRCUIT 

DISCONNECT LEAD 
MOVE LEAD 

COLOR FROM FROM 
TEL SET PRIVACY BOARD TO TEL SET 

TERMINAL TERMINAL TERMINAL 

O* 8 

BR* Fon Network 

S* l5:j: 

BK* 12 

BL* 6 

Rt 

G-Wt 

Yt 

Ot 

* Privacy board leads. 

t Tel set leads. 

P2 13 

Pl 13 

Rl 6 

T Fon Network 

:j: Remove slate lead from under screw terminal 82 when privacy release 
is provided (832A/2832A only). 

COLOR 

0 

BK 

TABLE G 

ALL 832/2832-TYPE TELEPHONE 
SET CONNECTIONS TO DISABLE 

PRIVACY CIRCUIT 

MOVE LEAD IN TEL SET 

FROM TERM. TO TERM. 

8 * 
12 * 

* Insulate and store. 

illustrations and additional information on 4A 
speakerphone connections.) 

Note: Speakerphone does not prevent normal 
use of the telephone set for originating, 
receiving, or transferring calls. 
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4.77 To originate a call using speakerphone: 

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

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

the loudspeaker. 

(3) Dial number in normal manner. 

(4) When called party answers, transmitter and 
loudspeaker are used to carry on the 

conversation. Adjust volume level as desired. 

4.78 To answer an incoming call using speakerphone: 

(1) When audible tone signals an incoming call, 
depress CO/PBX or intercom button associated 

with flashing lamp. 
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TEL SET 
LEAD 

BK 

TABLE H 

832A AND 2832A TELEPHONE SET CONNECTIONS FOR 
PRIVACY RELEASE BUTTON (D-180488 KIT OF PARTSI 

PRIVACY PRIVACY MOVE LEADS CONNECT TO 
BOARD RELEASE FROM TEL SET TEL SET 
LEAD KEY LEADS TERM. TERM. 

0-BK 10 

BK-BL 15 

G-Y 27 

Y-G 27 

G-W 2* 

15 2* 

St 15 

* If telephone set does not have privacy circuit. 

t If telephone set has privacy circuit and privacy release is now being added. 

TEL SET 

TABLE I 

832A AND 2832A TELEPHONE SET CONNECTIONS 
TO REMOVE PRIVACY RELEASE BUTTON 

PRIVACY REMOVE MOVE LEADS 
PRIVACY 

RELEASE FROM 

MOVE LEADS 
TO PRIVACY 
BOARD TERM. 

S2t 

S2t 

82 

BOARD 
LEAD 

LEAD 
BUTTON TEL SET FROM PRIVACY TO TEL SET 

LEADS TERM. BOARD TERM. TERM. 

0-BK 10 

BK-BL 15 

G-Y 27 

Y-G 27 

G-W 2* 82 

BK 2* 82 15 

St 82 15 

* If telephone set does not have privacy circuit. 

t If telephone set has privacy circuit and privacy release is being removed. 
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TABLE J 

ALL 832/2832-TYPE TELEPHONE 
SET CONNECTIONS TO DISABLE 

PRIVACY RELEASE BUTTON 

MOVE LEAD IN TEL SET 
COLOR 

FROM TERM. TO TERM. 

0-BK 10 15 

TABLE K 

832A AND 2832A TELEPHONE SET CONNECTIONS 
FOR RECALL BUTTON (D-180591 KIT OF PARTS) 

651F KEV CONNECT TO 

LEAD COLOR TERMINAL BOARD NETWORK 

w GN 

w R 

y 4 

y 6 

Note: Remove Y strap from 4 and 6 on 
telephone set terminal board. 

(2) Momentarily depress transmitter ON button. 
Audible signal is silenced and the speakerphone 

is connected to the line. 

(3) Answer call using transmitter and loudspeaker 
to carry on conversation. 

4.79 To disable transmitter when it is desired 
not to transmit conversation from the 

surrounding area to the distant station: 

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

Note: With transmitter disabled, conversation 
will not be transmitted to the distant station; 
however, the distant party may be heard over 
the loudspeaker. 
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(2) Release transmitter ON button and system 
is restored to hands-free operation. 

4.80 To transfer from handset to speakerphone 
operation: 

(1) Put line on hold 

(2) Hang up handset 

(3) Turn speakerphone on 

(4) Depress line button. 

4.81 To transfer from speakerphone to handset 
operation, lift handset during speakerphone 

operation to automatically transfer to handset 
operation. When it is necessary to transfer back 
to speakerphone, refer to paragraph 4.80 to prevent 
disconnect. 

4.82 To terminate a call on speakerphone, 
momentarily depress transmitter OFF button. 

Note: Restore depressed line buttons after 
a conference call. 

M. Station Busy Consoles 

4.83 The 570-type KSU has the capacity for one 
station busy console-either DSS or MW. 

However, a maximum of three consoles can be 
connected to a COM KEY 718 System (refer to 
N. Multiple Consoles). If one DSS console is to be 
connected, terminate the A25B connector cable on 
column E of block 3 (Fig. 41). If one MW console 
is to be connected, terminate the cable on column 
D of block 3 (Fig. 42). Schematics of the 6Al 
and 6Bl consoles are provided at the end of the 
section (Fig. 87 and 88). 

If any DSS consoles are to be installed, 
be sure that the DO-Dl and CGO-CGl 
straps on connecting block 8 are 
removed (see connection diagrams). 
If no DSS consoles are installed, 
be sure that straps are in place. 

Station Busy Console (6AI) With DSS 

4.84 By first selecting an idle intercom path, then 
depressing the appropriate button on the 

6Al console, an attendant may signal any station 
over the intercom or make announcements over 
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TABLE L 

38 SPEAKERPHONE CONNECTIONS 

CONNECT LEADS FROM CORD COLORS CONNECT LEADS TO 558 
LEAD 

TEL SET TRMTR SPEAKER TR NSF DESIG 
CONTROL UNIT 

TERM. TERM. TERM. TERM. 
DIOR 

P4* 
24 W-S 

IRt 

P3* 
30 S-W 

lTt 

25t 
Tl W-BL 

RR§* 

6 Rl BL-W 

29 LK W-BR 

8 AG BR-W 

10 Al W-G 

19~ 0-W 

** W-0 

8 LK 

7 Fl 

5 s 
6 Al 

3 M2 

2 Pl 

1 Ml 

tt SP2 

tt SPl 

:j::j: TFl 

:j::j: TF2 

Note: On modular sets, move orange lead from terminal 27 
on tel set terminal board to terminal 22. 

* For rotary dial tel set. 
t For TOUCH-TONE tel set. 

T7A R2FK 

BK-0 

G-Y 

0-BK 

Y-0 

BK-S 

BL-R 

S-BK 

G 

R 

:I: Strap terminals 4 and 5 on control unit when used with TOUCH-TONE tel sets. 
§ Located on network. 
~ Also remove W-S lead from tel set amplifier terminal 1 and connect it to terminal 19. 
** Connect W-0 lead to terminal 1 on tel set amplifier. 
tt Speaker terminals are not designated. 
:I: :f Use inside wire. 
§ § Connect lead to terminal 30 if a reduction in volume is desired. 

TERM. :j: 

13 

6 

4 

15 

1 

10 

35 

11 

2 

32 

23 

35 

17 

18 

19 

16 

8 

7 

20 

29§ § 

27 

36 
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TABLE M 

4A SPEAKERPHONE CONNECTIONS 

M16CCORO TELEPHONE SET TERMINAL 

LEAOCOLOR LEAO DESIG 832-TYPE 2832-TY.PE 

W-BR Al 10 10 

W-0 AG 8 8 

BL-W Rl 6 6 

W-BL Tl RR (Network) 25 

G-W 
P4 24 

IR 24 

W-G P3 30 

IT 30 

0-W LK 29 29 

Note: To reduce the volume of voice signaling or ringing while 
on speakerphone, make the following changes: 

(1) Remove W-S from terminal 1 of telephone set amplifier 
and connect to S-W of Ml6C cord using spare terminal 
or D-161488 connector. 

(2) Connect BL-R of Ml6C cord to amplifier terminal 1. 

(3) On modular sets, move orange lead from terminal 27 
on tel set terminal board to terminal 22. 

the paging system. The console also provides the 
attendant with a visual indication of a busy station. 
Seventeen buttons on the console correspond to 
the station codes (codes 3 through 19); one button 
is associated with paging, one button is arranged 
for recall, and one button is spare. See Fig. 87 
for schematic of 6Al selector console. 

4.85 Any station having the handset off-hook 
lights a lamp under the associated button 

on the 6Al/DSS console as a visual indication of a 
busy station. The operated switchhook contacts 
of a telephone set extend ground over an SB( ) 
lead, through the KSU to the 6Al console, thus 
lighting the lamp under the associated button in 
the DSS field. 

4.86 To DSS from the 6Al console: 

(1) Lift handset on the associated telephone 
set. 
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(2) Select idle intercom path and depress intercom 
button. 

(3) On the 6Al console, momentarily depress 
button on DSS field corresponding to desired 

station-tone burst signals called station. 

(4) Announcement may now be made to called 
party. 

4.87 If called party may be reached at another 
station, proceed as follows: 

(1) Momentarily depress RECALL button on DSS 
console-dial tone will be returned. 

(2) Momentarily depress button on DSS field 
corresponding to desired station-tone burst 

signals called party. 

(3) Announcement may now be made to called 
party. 



A25B CONN CABLE 

TO 
STATION BUSY 
CONSOLE 
WITH DSS 

COLOR 

(W·BL) 

BL·WJ 
w-oT 
o-wT 
w-G) 
G-wT 
W·BR) 
BR-WT 
w-sT 
s-w) 
R-BCf 
BL-RT 
R-oT 
o-RI 
R·GJ 
G·RJ 
R-BRJ 
BR-Rl 
R-tl 
s-RT 
aK·BU 
BL-BU 
BK-0) 
0-BKJ 
BK-G} 
G-BKi 

(BK·BR) 
BR-BK/" 
BK·SJ 
s-BK:I 
Y·BLJ 
BL-YJ 
Y-oT 
o-YT 

(Y·G) 
G-YT 
Y·BRJ 
BR·YJ 
Y-sT 
S·YJ 
V·BLl 
BL-vl 
v-o) 
o-v) 

v-GI 
G-VT 
V-BRJ 
BR·VJ 
v-Sf 
s-VT 

LEAD DES I G 

SBI 
SB2 
SB3 
SB4 
SB5 
SB6 
SB7 
SB8 
SB9 
SBIO 
SBI I 
SBl2 
SBl3 
SBl4 
SBl5 
SBl6 
SBl7 
SBl8 
SBN 
18Vi 
18Vi 
18Vi 
18Vi 
18Vi 
18Vi 
DO 
DI 
B GRD 
B GRD 
B GRD 
B GRD 
B GRD 
B GRD 
TTG 
TTG 
TTG 
TTG 
LT2 
LK 
CG! 
CGO 
YI 
Y2 
Y3 
Y4 
Y5 
B BAT 
B BAT 
B BAT 
B BAT 

* fACTORY PROVIDED STRAPS MUST BE 
REMOVED WHEN DSS CONSOLE IS CONNECTED. 
If CONSOLE IS REMOVED, THE STRAPS 
MUST BE REPLACED. 

E f G H 
0--01 

"" 0--0 

0--0 

0--0 

0--05 
0--0 

0--0 
0--0 
0--0 

O--OIO 
0--0 
0--0 
0--0 

0--0 
0--015 
0-0 

0-0 

0--0 

0-0 

o-o2C 
0--0 

0--0 

0--0 

0--0 

0--02! 

:x* 
0-0 

0--0 
0--0 

0--0 
o-'<>30 
0--0 

0--0 

0--0 
0--0 

0--035 

0-0 

0-0 

0--0 

0-0 
0-040 

:X* 0-0 

0 0 

0--0 
0 0 

0-041i 

0 0 

0 0 

0--0 
0 0 

0 050 

P /0 CONN BLK 3 

Fig. 41-Connections for One DSS Console 

Note: The selector may be repeatedly 
recalled (without losing the seized intercom 
path) by repeatedly depressing the RECALL 

TO 
STATION BUSY 
CONSOLE WI TH 
MESSAGE 
WAITING 
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A25B CONN CABLE 

COLOR LEAD DE51G 

W•BL) SBI D E f G H 

BL·Wl 
0--01 

SB2 
0--0 

w-oJ 5B3 
..... ~ 

o-Wl 564 
..... ~ 0--0 

W·G1 SBS 
0--0 

G·W1 566 
0--05 

W•BRJ SB7 
0--0 

BR-Wf see 0--0 
0--0 (ii-Sf Se9: 0--0 s-W} SBIO 
0--010 R-BLl SBll 
0--0 

BL-RT 5Bl2 
~ 0--0 

R•OJ 5Bl3 
0--0 

O·RJ SBl4 
~ 0--0 

R·GJ 5Bl5 
G-Rl 5616 

0--015 
0--0 

R-BRl 5Bl7 0--0 
BR-RT 5Bl8 
R-ST 5Bl9 

0--0 

0--0 
5-Rl 18Vi 

o-<l2C 
BK-BU I 8Vi 

..... 
BL·BKT 

0--0 
18Vi 

0--0 
BK-QT 18Vt 

0--0 
o-BKT 18Vi 

0--0 
BK·Gf I 8Vi 

<>-<l2!i 
G·BKT MWI 
BK·Bff b* 

0--0 
MW2 

0--0 
BR-BKI MW3 

0 0--0 
BK·S'f MW4 

0 0--0 
S·BKI MW5 

~ 0 o--030 Y-BU MW6 
0 0--0 

BL-YT MW7 
v-oT MW8 "" 0 0--0 

O·YJ MW9 
0 0--0 
0 0--0 

(Y·G) MWIO "" 
0--035 0 

G·YJ MWI I 
Y·BRT MWl2 

0 0-0 
0 0--0 

BR·YJ MWl3 
0 0--0 

Y-5) MWl4 
0 

~ S·Y1 MWIS 
V·BL) MWl6 b* Bl·vJ 

0--0 
MWl7 

"" 0 0 0 v-o) MWIB 
o-vi MWl9 

0 0--0 

V•GJ IOVi 
0 

~~ 
G-VT IOVi 

0 

0 0 0 
v-BRI IOVi 

~ 0 0 0 
BR·VJ IOVi 

0 0--0 
v-SY IOVt 

0 0 0 s-VT IOVi 
0 oo50 

P/O CONN BLK 3 

* BE SURE. FACTORY PROVIDED STRAPS ARE IN PLACE WHEN THE 
SYSTEM IS NOT EQUIPPED WITH A DSS CONSOLE. 

Fig. 42-Connections for One MW Console 

button and the DSS button. If intercom call 
is answered at any point, you must hang up 
and start over. 
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4.88 To page from the 6Al/DSS console: 

(I) Lift handset on the associated telephone 
set. 

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

(3) Momentarily depress PAGE button on DSS 
console-tone burst will be heard over paging 

system loudspeakers. 

(4) Speak into handset transmitter to make 
announcement. 

(5) Replace handset. 

Station Busy Console (681) With MW 

4.89 By depressing the appropriate button on 
the 6Bl console, an attendant may signal 

any station that there is a message waiting by 
lighting the lamp under the station HOLD button. 
The console also provides the attendant with a 
visual indication of a busy station. Seventeen 
buttons on the console correspond to the station 
codes (3 through 19); three buttons are not used. 
See Fig. 88 for schematic of 6Bl console. 

4.90 To signal an intercom station that there is 
a message waiting at the attendant, the 

attendant depresses the MW button associated with 
the desired station. The button will lock down in 
a partially depressed state causing the lamp under 
the HOLD button of the called station to light 
(steady). This steady lamp alerts the station user 
that he has a message waiting and to call the 
attendant. When the station calls the attendant, 
the attendant then depresses the associated MW 
button to release it. 

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

4.91 The station busy feature of the 6Bl/MW 
console is similar to that of the 6Al/DSS 

console described in paragraph 4.85. 

Caution: Although all CO/PBX and 
intercom line buttons may be unoperated, 
a busy station indication is displayed 
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at the 6Al/DSS or 6Bl/MW console 
when a station handset is left off-hook. 

N. Multiple Consoles 

4.92 Although the 570-type KSU was originally 
designed for one station busy console, up 

to three consoles in any combination can be supplied. 
Extra power and, in some cases, additional 
terminations are required. Extra power is required 
because the ±18-volt supply in the KSU is capable 
of powering only one console. Each additional 
console requires one ampere at ±18 volts. The 
additional power can be supplied by a separately 
ordered and installed 215Cl power unit. Use a 
separate 18-gauge wire for each ±18-volt lead 
required. In addition, the ground terminals of 
the 215Cl power unit should be strapped to the 
±18-volt ground terminal of the KSU power unit 
(Fig. 43). A 215Cl power unit fused for ±18 volts 
can be used for three leads. 

4.93 The connections for multiple consoles are 
shown in Fig. 44 through 50. Refer to Table 

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

4.94 In any installation requiring a DSS console, 
the factory-provided DO-DI strap (26E to 

27E) and the CGO-CGI strap (40E to 41E) on block 
3 of the KSU must be removed. If all DSS consoles 
are removed, the straps must be replaced. When 
more than one DSS console is required, the CGO-CGI 
leads must be wired in a series loop. 

4.95 At multiple console installations, the station 
busy and message waiting features for the 

attendant station (station 0) can be activated if 
desired. The DSS feature is not activated, and 
intercom calls from the second and/or third multiple 
console station must be made by dialing. 

4.96 To activate station busy and message waiting 
for station 0: 

(1) Remove the power failure transfer feature 
at station 0, if provided (see Fig. 38). If 
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19C2 POWER 
CORO* 18V 

POWER UNIT 
~ 

15v0 
18/ 15 VAC I TO CONN 

WHITE I BLOCKS AC1 I 
I FOR I 

I 
CONSOLES 

18V I (18-GA 

BLACK ~ INSIDE 
AC2 WIRE) 

15v0 
18/15 VAC I 

I 
I 

1BV I 

GRO 
I 

G GREEN 
18V 

15v0 
18/15 VAC 

* DANGER: 00 NOT CONNECT POWER CORO WHILE 19C2 IS TURNED ON. 

Fig. 43-21SC1 Power Unit Wiring 

Cl.l"' 0 oo .$ 
Cl 0 

"' 1 'a § 
... u 
~;:;- 2 
§< 
z:£. 3 

TABLE N 

CONSOLE CONNECTION INDEX 
(SEE NOTE) 

NUMBER OF MW (681) CONSOLES 

0 1 2 3 

Fig. 42 Fig. 46 Fig. 50 

Fig. 41 Fig. 44 Fig. 48 

Fig. 45 Fig. 47 

Fig. 49 

Note: Determine number of DSS consoles and 
MW consoles to be installed and select appli
cable connection diagram from table. 

the feature must still be provided, a separate 
pair of wires must be run back to the KSU. 

(2) Install the ring transfer option in the 
attendant station 0 telephone set if not 

already wired (Fig. 32). 

(3) At the station 0 telephone set, move the 
(V-S) mounting cord lead from terminal 21 

to 8 and the (S-V) cord lead from terminal 20 
to 28. 

(4) At the KSU, strap terminal lA of block 1 
to terminals 10 and lE of block 3. Also 

strap 1B of block 1 to 260 of block 3. Use 
183C2 adapters if required. 

(5) Block the station 0 button inoperative (second 
button in bottom row) on any DSS consoles 

installed. 

0. Station Restridion 

4.97 This feature prevents any outgoing CO/PBX 
calls from being made at a restricted station. 

4.98 The restricted station may receive calls, but 
cannot call out on CO/PBX lines. This is 

accomplished by adding a diode (rotary dial sets 
only) and reversing two leads in the telephone set. 
On TOUCH-TONE sets, two leads must be reversed 
in the telephone sets (see Table 0.) 
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TOM< 
CO~OLE 

/ 

.... 

A25B CONN CABLE 

LEAO 
COLOR DESIG 

(W-BL) SB1 
TBL-WJ SB2 
Tw-o; SBl 
(o-W) SB4 

(W-Gj SB5 
(G-Wj SB6 
(W-BR) SB7 
(BR-Wl SB8 

\W-S) SB9 
(S-W) SB10 

(R-BLJ SB11 
(BL-Ri SB12 
(R-Ol SB13 
(0-R) SB14 
R-G) SB15 
G-R) SB16 
R-BR) SB17 
BR-RJ SB18 
R-S) SB19 
S-R) +18V 
BK-BL) +18V 

(BL-BK) +18V 

(CK 0) +18V 
(0-BK) +18V 
(BK-G) +16V 

\G-BR) '1141 

(BK-BR) MW2 
(BR-BK) MW3 
(BK-S, MW4 
\s-m:, MW5 
(Y-Bi} MW6 
\BL-YJ MW7 
(Y-CJ MWS 
(o-Y) MW9 

(Y-G) MW10 
(G-Yi MW11 
Y-BRJ MW12 

(BR-Y) MW13 
(Y-S; l•M14 

(S-Y; MW15 
V-BiJ MW16 

(Bl-V) MW17 
\V-0; MW1B 

(0-V) MW19 
{V-G) +10V 

(G-V; +10V 
(V-BR) t10V 

(BR-V) +10V 
(V-SJ" ~ 10V 
\S-V) +10V 

1BGA _../'" 
WIRE +18V 

P /0 CONN BLK l 

D E F G H ...,. 0--01 

0--0 

0--0 
0--0 

0--05 
0--0 

0--0 
-u 0--0 

0--0 

0--010 

0--0 

0--0 ..., 0--0 

0--0 

0--015 
-u 0--0 

0--0 

0--0 
0--0 
0--020 

0--0 

* 0--0 -,, 
0--0 

1--~25~ 

~' 
0---0 

0---0 

0 

~ 
~ 0 

0 
~ 0 

0 
~ 

~ 
0 

~ 0 

0 

0 
~ 0 

0 

i/ 0---0 

0---040 
0---0 

0 0---0 

0 0---0 

0 0---0 

-u 0 0--045 
0 0---0 

0 0--0 
0 0---0 

0 0--0 
0 0---050 

ERM I NATE 

ON 
COLUMN 
E 

REMOVE 
STRAPS 

' 

A25B CONN CABLE 
LEAD 
DESIG COLOR 

SB1 ~W-BL) 
§§~ (~L-Wl 
SB3 (W-0) 
SB4 (O-W) 
SB5 ~W-G) 
SB6 (G-W) 
SB7 (W-BR) 
S88 (BR-W) 
S89 (W-S) 
S810 (S-W) 

S811 rn-~1.l 
S812 (8b-Bl 
SB13 (R-0) 
SB14 (0-R) 
SB15 ~R-Gl SB16 G-R 
SB17 (R-BR) 
S61§ (BR-R) 
SB19 (R-S) 
+18V (S-R) 
+18V foK-BL) 
+1. v (BL-BK) 
+1: If (BK-C) 
+1U fO-BKl 
+18V BK-G 
DO (G~BK) 
D1 (BK-BR) 
B GRD (BR-BK) 
B GRD (BK-S) 
B GRD (S-BK) 
B GRD (Y-BL) 
B GRD (BL-Y) 
B GRD (Y-0) 

TTG (0-Y) 
TTG (Y-G) 
TTG (G-Y) 
TTG (Y-BR) 
LTZ (BR-Y) 
LK :Iv-s) 
CG! (s-vl 
CGO (V-BL) 
Y1 (BL-Vi 
Y2 J"v-6} 
yj (0-V~ 
Y4 (V-G 
Y5 J:G-V I 
B BAT. (V-BR) 

B BAT. (BR-V) 
B BAT. (v-s: 
B BAT. (S-V) 

c__:___ ONN 1 p w ECT TO 2 5CI 0 ER UNIT MOUNTED IN KSU 

REMOVE :<:18V FUSE ON 19C2A POWER UNIT IN KSU * INSTALL 183B2 BRIDGING ADAPTER ON COLUMN E, ROWS 22-23 
TO ENABLE CONNECTION OF EXTERNAL ±18V POWER SOURCE. 

Fig. 44-Connections for One MW Console and One DSS Console 

Page 64 

.... 

' 

TO DSS 
CONSOLE 



CONNECT 
TO CONN 
BLOCK l, 
COLUMN E 
ON KSU 
(NOTE l) 

D INSIDE WIRING CAB E L 

COLOR 
LEAD 
DESIG 

(W-BL) SBI 
:IBL-& SB2 
~-QI SBl 
(O-W) SB4 

::Iw-<U: SB5 
(G-W} SB6 
(W-BR) SB7 

]BR.;![ SBB 
(W-S) SB9 
(S-W) SBIO 
(R-BL) SBI I 
(BL-R) SBl2 
(R-G) SBll 
(0-R) SBl4 
(R-G) SBI 5 
(G-R) SBI 6 
(R-BR) SBl7 
(BR-R) SBIB 
(R-S) SBl9 
(S-R) ±IBV 
(BK-BL) ±IBV 
(BL-BK) ±IBV 
(BK-G) ± IBV 
(O-BK) ±IBV 
(BK-G) ±IBV 
(G-BIQ. DD 

:IBK-Biil: DI 
::IsR-Bi2: B GRD 

(BK-S) B GRD 
(S-BK) B GRD 
(Y-BL) B GRD 

_j_BL-Y) B GRD 
(Y-G_)_ B GP.D 

_J_o-'Q_ TTG 
_j_Y-Gj_ TTG 
(G-Y) TTG 

:IY-aiil: TTG 
.Jl!R-Y) LT2 
(Y-S) LK 

_j_S-'Q_ CGI 
(V-BL) CGO 
(BL-VJ_ YI 

J.V-Ql. Y2 
(0-V) Yl 

-'Y-0 Y4 
(G-V) Y5 

-'l/-BR_l_ B BAT 
(BR-\/}_ B BAT 
(V-S) B BAT 
<s-VI B BAT 

A 
~ 

~ 

~ 

~ 

ISS 4, SECTION 518-450-100 

INSTALL B BRIDGING CLI PS ACROSS COLUMNS B AN C D 1 IN ROWS I THROUGH l9 AND 42 THROUGH 50. 

I B 1 C D 
~ ..n 

5 

10 

15 

20 
I-

25 

lO 

l5 

40 

45 

50 

~ ~ 

~ 

~ ..n 

~ 

~ 

~ 

:;: 

..n 
~ ..n 

:-i :+ t------- DISABLE.:>.1 
UNIT ON KS 

~ ~ 

v18GAWIRE 

~ 

~ 

~ ~ ±18V CONNECT TO 
14JUNTED IN 

I-- f-- ::::::.. __, ------ A25B 
CONN 

CGI (S-Y) CABLE 

CGO (V-BL) 

*C .) 

l CGI _j_S-'Q. A25B 
CONN 

CGO (V-BL) CABLE 

~ 
]-_-__, ------

~ 
~ 

av SUPPLY ON 19CW2 POWER 
U BY REl4JV I NG .:'_18V FUSE. 

215C I POWER UN IT 
KSU, 

TO FIRST 
DSS CONSOLE 
(NOTE I) 

TO SECOND 
DSS CONSOLE 
(NOTE 2) 

66M 1-50 CONN BLOCK 
NOTES. 
I. CUT DOWN CABLE FROM FIRST DSS CONSOLE ON COLUMN B EXCEPT FOR 

CGO (V-BL) LEAD. 
2. CUT DOWN CABLE FROM SECOND DSS CONSOLE ON COLUMN C EXCEPT FOR 

CGI (S-Y) AND CGO (V-BL) LEADS. 
l. BE SURE THAT FACTORY-PROVIDED STRAPS BETWEEN E26 AND E27 ANO 

E40 AND E4 I ON KSU ARE REMOVED. 
* INSTALL STRAP. 

Fig. 45-Connections for Two DSS Consoles 
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CONNECT 
TO CONN 
BLOCK l, 
COLUMN 0 
ON KSU l< 

D INSIDE WIRING CABLE 

LEAD 
COLOR DESIG 

(W-<IL) SBI 
(BL->4) SB2 
(W..C) SB? 
0-!ll SB4 
w-0_ SB5 
G4il_ SB6 
w-<iIT SB7 
BR-0.: SBB 

Iw-& SB9 
(S->4) SBIO 
(R-<IL) SBI I 
(BL-R) SBl2 
(R..C) SBll 

A I B 

10 

!=-+-·----

A25B 
CONN 
CABLE TO FIRST 

----(Cl!TOOWN ___ llW CONSOLE 

COLORS SAME 
AS COLUMN A) 

:'. A25B 
~~~ CONN 

(0-R) SBl4 
(R-G) SBl5 
(G-ll) SBl6 

~ f-~--1----~CA;.;BL;,;E:....--.. -·- TO SECOND 

-;.~;---=~--<-<>-~15_,~>-+-~<>--+-:;:'.<> 2~~R~~ME llW CONSOi.£ 

(R-8R) SBl7 
~ ~ AS COLUMN A) 

(BR-ll) SBIB 
~ 

(R-S) SBl9 
(S-R) ±IBV 
(BK-BL) ±IBV 
(BL-8K) ±IBV 
(BK..C) ±IBV 

]9-aQ: ±IBV 
(BK-G) ±IBV 
(G-8K) MWI 
(BK-BR) MW2 

Jj!R-BK) MW? 
BK-SJ.. MW4 l_ 

(S-BK) MW5 30 _l_ 
(Y-BL) MW6 

_illL-Y) MW7 
(Y..C) MWB T 
(0-Y) MW9 T 
(Y-G) MWIO 
(G-Y) MWI I 
(Y-BR) MWl2 

35 T 
'-=-1 

I- __________ DISABLE ~18V SUPPLY ON 19CW2 POWER 
UNIT ON KSU BY REMOVING ~18V FUSE. 

(BR-Y) MWll 
(Y-S) MWl4 
(S-Y) MWl5 
(V-8L) MWI 6 
(BL-V) MWl7 
(V..C) MWIB 

_ig-V) MWl9 
(V-G) ± IOV 

}§-vl ±IOV 
(V-8R) ± IOV 

Jj!R-V) ±IOV 
(V-S) ±IOV 
(S-Vl_ ±IOV 

.... 

40 ~ 

~ 

45 ~ 
~ 

~ 

~ ~ 

~ ~ ~ 

50 
~ ~ ~ 

66M I -25 CONN BLOCK 

*BE SURE THAT FACTORY-PROVIDED STRAPS ARE IN PLACE BETWEEN 
ROWS 26 ANO 27 ANO ROWS 40 ANO 41 IN COLUMN E OF KSU. 

Fig. 46-Connections for Two MW Consoles 

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

P. TOUCH-TONE Dialing 

4.99 Where TOUCH-TONE dial telephone sets 
are used with the 7A Communication System; 

a 440A (MD) or 478B KTU (TOUCH-TONE adapter) 
is required. These are the only TOUCH-TONE 
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A25B CONN CABLE 

LEAD 
DESIG 

0 INSIDE WIRING CABLE Ii NSTALL B BR I DG 'NG CL I PS ACROSS COLUMNS 

TO"" 
CONSOLE 

COLOR 

(W-BL) SBI D E F G H 

(8L-W) S82 
(W-0) S83 
(O..W) SB4 
(W-G) SB5 
G..W S86 

(W-8R) S87 
(BR-Wf 588 

(W-S 589 
(S..W 5810 

CR-BL S81' 

(O~) 5814 

0--0 I 

0--0 

<>-<> 
<>-<> 
0--0 5 
o--<> 
0--0 
o--<> 
0--0 
0--010 

0--0 

0--0 
0--0 

0--0 
(R-G) SBl5 o--o 15 
G~ SBl6 o--o 

(R-SR) SBl7 0--0 

(BR~) SBIB 0--0 
(R-S) SBl9 o--o 
(S-R) IBvt 0--020 TERMINATE 
(BK-SL) lBV± 0--0 ON COLUMN E, 
BL-BK IBV± 0----0 CONN BLOCK''3 

(BK-CJ) !BV+ 

LEAO 
COLOR OESIG 

(W-Bl) SBI 
Bl-'J SB2 
W-0 "' 0-'J SB4 
W-0 SB5 

::Io-& SS6 
::Iw-8& SB7 

(BR..W) SSS 
(\.J-S) SB9 
(S~) 5810 
(R-BL) S81 I 
(BL-R) SBl2 
(R-OJ SB" 
(O-Ri 5814 
(R-Gi S81? 
(G-R) S816 
R-8R SBl7 

(BR-R} S818 
(R~ SBl9 
(S-R) IBV+ 
(BK-BL) IBV± 
(8L-8Kl IBV• 
!BK..J:J) IBV± 
(0-8K) IBV± 
(8K-G) IBV± 
(G-8K DD 

::IsK..sjiI DI 
BR-8K B GRO 

(BK-S) 8 GRD 
S-BK B GRD 

(Y-BL) B GRO 
(Bl-Y) B GRO 
(V-0 8 GRO 
(0-Y) TTG 
(Y-G) TTG 
(G-Y) nG 
(Y-8R) TTG 
(BR-Y LT2 
{Y-S) LK 
(SY) CG! 

A 
I 

B 

5 

ID 

15 

20 

"F 

25 

•o 

" 

40 

B ANO C IN ROWS 1-'9 AND 42-?D, 

7, D 

DO NOT CON 
FROM KSU. 

f- -- ---- STORE. Sf 

NECT ~18V LEADS 
INSULATE AND 

RAP TERMINALS 
OLUMN A. 

v 18GA WIRE 

+ IBV 

l-------
;_ CGI (S-Y) 

cr;o (V-BL) 

20-25 11• c 

CONNECT TO 
POWER UNIT 
MOUNTED IN 

A258 
CONN 

~ 

215C1 

KSU, 

TO FIRST 
OSS CONSOLE 
{NOTE I) 

SY) MWl? ~ 
_J..!V=J-8"'-LL---'MW!!Jl-"-6-L__,, 

0--040 
0--0 
0 0 
0--0 

0 0 

"""(V:fil ~ 
(BL-V) lll.jl7 -ro o BL-V 

V-!JJ V..J:J M\.118 

(o_V) """ 
v:ffi_ IOV:t 

(C-V) IOV± 
{V-BR) IOV± 
(BR-V \OV± ~ 
(V-S) IOV± 
S-V- IOV± 

0 

0 
0 

0 

0 

0 

0 
0 

0 0 

0 0 
0--0 

0 0 
o o?O 

P/O CONN BLK ~ ON K!;U 

NOTES: 

(O-V) 

<v-fil: 
(G-V) 
(V-BR) 
{BR-VJ 
(V-SJ. 
S-V 

I. CUT DOWN CABLE FROM FIRST DS.S CONSOLE ON COLUMN B 
EXCEPT FOR CGO (V-8l) LEAD. 

2. CUT DOWN CABLE FROM SECOND DSS CONSOLE ON COLUMN C 
EXCEPT FOR CGI (S-Y) ANO CGO (V-8L) LEADS, 

YI 
Y2 

" Y4 45 
Y5 
B BAT 
B BAT 
B BAT 
B BAT 50 

66 M!-50 CONN BLOCK 

l CGI (S-Y) 

CGO (V-8L) 

!-------

A25B 
CONN 

~ 
TO SECOND 
OSS CONSOLE 
(NOTE 2) 

Fig. 47-Connections for One MW Console and Two DSS Consoles 

adapters usable in this system and are installed in 
J13 and Jl4. See Fig. 51 for KTU location. 

Note: Do not use a 494A KTU (TOUCH-TONE 
selector) with COM KEY 718 due to an 
incompatibility with the DSS console circuitry. 

The adapter converts the multifrequency tones from 
the telephone set dial to contact closures which 

supply ground to the proper leads in the code 
selector circuit, 424B or 424C KTU. 

4.100 When the adapter used is a 478B, be sure 
that A and B ground are available at the 

J13/14 connector (Fig. 74 and 85). If these grounds 
are not connected, install the D-180720 Kit of Parts 
supplied with the 478B KTU. Figure 52 is a 
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l .. 
°' 00 

TO OSS 
CONSOLE 

A25B CONN CABLE 

COLOR 

(W-8L) 
(BL4') 

(W~ 
(o.j[ 
w_.; 
G4' 

(W-8R) 
(BR4') 
(W-S) 
(54') 
(R-8iJ: 
(BL-R) 
(R-0) 
(O-R) 
(R_.;) 
(G-R) 
(R-8R) 
(BR-R) 

(R-S) 
(5-R 

(BK-BL) 
(BL-BK) 

lBK-'il. 
(0-BK) 
(BK_.; 

(BK-BR) 
(BR-BK) 
(BK-S) 
(5-BK) 
(Y-8L) 
(BL-Y) 
(Y-0) 
(O-Y) 
(Y-G 
(G-Y) 
(Y-BR) 
(BR-Y) 
(Y-S) 
(5-Y) 
(V-8L) 
(BL-V) 
(V-0) 
(O V) 
(V_.;) 
(G-V) 

J:v-BR 
(BR-V) 
(V-S) 
(5 V) 

~~~~G l- --- ---- --1 
L D E F G H 

SB I 1 -1--o----,, o--o I 
SB2 I ...+:::o:::::o 

fill_6 
SB7 
SBB 
SB9 
SBlO 
SBI I 
SBl2 

SBl3 
SBl4 
5815 
5816 
5Bl7 
SBIB 

5Bl9 
IBVt 
IBVi 
IBV± 
IBV± 
IBV± 
IBV± 
00 
01 
B GRD 
B GRD 
B GRD 
B GRO 
B GRD 
B GRO 
TTG 
TTG 
TTG 
TTG 
LT2 
LK 
CG! 
CGO 
YI 
Y2 
Yl 
Y4 
Y5 

B BAT 
B BAT 
B BAT 
B BAT 

I~ 

--~ 

I~ 
I~ 
1-= 

<>-<l 5 
C>-<l 

0---0 

0---0 
0--0 

0--0 10 
0--0 

0--0 

0--0 

0--0 

0---0 15 
0--0 

0---0 

0--0 
0--0 

0---020 
0--0 

C>-<l 

0--0 

0---0 
0--025 

0--0 
0--0 

0--0 

0--0 
ti) 0--030 

:~ 
~ 0--0 

"' 0--0 i; 0--0 

~ ~35 

"' 0--0 
0--0 

0--0 
0--0 

0--040 
0--0 

0 0 

0--0 

0 0 

0--045 

0 0 

0 0 
0---0 

0 0 

0 050 

P /0 CONN BLK 3 ON KSU 

TERMINATE 
ON COLUMN D, 
CONN BLOCK 3 
ON KSU 

I 
L _ __, 

D INSIDE W1R1NG CABLE 

LEAD 
COLOR DESIG 

(W-8L) SBI 
(BL4') SB2 
(W-0) SB3 
(O-fil: 584 
(w_.;) 5B5 
(G4') SB6 
(W-BR) 5B7 
(BR4') 588 
(W-S) 5B9 

::ii-"l SBlO 
(R-8L) SBI I 
(BL-R) 5812 
(R-0) 5813 
(0-R) 5814 

(R_.;) 5815 
(G-R) 5816 
R-8R) 5817 

(BR-R) 5818 
(R-5) 5819 
(5-R) IBV± 
(BK-BL) IBV± 
(BL-BK) IBV+ 
(BK-0) IBV± 
(0-8K) IBV± 
(BK_.;) IBV± 

J:G-BK) MWI 
J"BK-BR) MW2 

BR-BK ""' ]?K-S) MW4 
]"s..aK) ""5 
:::Iv.au ""6 
J:BL-YJ ""7 

(Y-<l) """ (O-Y) ""' (Y_.;) ""'o (G Y) """ lY-BR) MWl2 
(BR-Y) """ (Y-S) MWl4 
(5-Y) M.JI 5 
(V-8L) MWl6 
(BL-V) MWl7 

:Iv.QI ""'8 
(O-V) MWl9 

J:v_.;J !OV± 
(G-V) lOV± 
(V-BR) IOVt 

::Tu•-iii: lOVt 
(V-S) IOV± 

:Is-vl IOV± 

A 
1_! 

c 0 
~ 

5 --
~ 

~ 

10~ 

!5 

~ 

20 
I- "- -

"'"25~ 

30 

35 

~ 

40 

45 

50 
") 

66Ml -25 CONN BLOCK 

A25B 
CONN 

f---CAlll-L _ - TO FIRST t4.1 CONSOLE 
(CUT DOWN COLORS 
SAME AS COLUMN A) 

A25B 
CONN 

1---c~~- - TO SECOND MW CONSOLE 
(CUT DOWN COLORS 
SAHE AS COLUMN A} 

f------

v 18GA WIRE 

±IBV 

DO NOT CONNECT + LEADS FROM 
KSU,, INSULATE AND STORE. 
STRAP TERMINALS 20-25 IN 
COLUMN A. 

CONNECT TO 
215C1 POWER 
UNIT MOUNTED 
IN KSU. 

Fig. 48-Connections for One DSS Console and Two MW Consoles 



CONNECT 
TO CONN 
BLOCK l, 
COLUMN E 
ON KSU 
(NOTE 4) 

ISS 4, SECTION 518-450- 100 

D INSIDE WIRING CABLE 

LEAD 
COLOR OESIG 

/ 
INSTALL B BRIDGING CL I PS ACROSS COLUMNS B ANO C 
IN ROWS 1-19, 26-39, ANO 42-5Q, 

------+----~ 
] c D.,, (W-BL) 

(BL-"J) 
(W-0) 

lO-<Jl 
lW-Gl 
lG-<Jl 
(W-BR) 
(BR-"l) 

CW-Sl 

~ 
(BL-R) 

(R-0) 
(0-R) 

lR-Gl 
(G-R) 
(R-BR) 

SBI 
SB2 
SBJ 
SB4 
SB5 
SB6 
SB7 
SB8 
SB9 

~ 
SBl2 
SB!> 
SBl4 
5"15 
SBI 6 
SBl7 

I B 

IT 
15 rT 

IT 

f-------:-
FIRST DSS CONSOLE RECEIVES +1BV P()..IER FROM 19CW2 
P()..IER UNIT IN KSU. SECOND ANO THIRD DSS 
CONSOLES GET c<:1BV P()..IER BY INSTALLER CONNECTION TO 
215CI IN KSU AS SHOWN BEL()..I. 

Ii I __--- INSTALL 1 BJB2 BRIDGING ADAPTERS AND STRAPS 
--"="'---""'!..2....--1--<i--D--1-1---0-4--<> ~ ON CL I PS 20-25 IN COLUMN C, 

-""""'---""''2...--J--o-2-0-<>-lfT-t--b-<>-+l-4'-o _l--1 __--- INSTALL 18382 BRIDGING ADAPTER 

lBR-Rl SBl8 
(R-S) SBl9 

lS-Rl ±18V 

-""'--'=--='-'----l--~.o+--0~ I~~ FOR POWER CONNECTION. 

~;;!!L_--=-~--1._,,,i:::...::f-~~·~,u!x>-+---o 
(BK-BL) + 18V 

\BL-BKJ ±ISV 
CBK-Ol ±18V 

-='-"'--~=.:..:.:..~-'-""-'-'2~5~ ~ 
-"='"---=---1--,.,_~--:"-'-"""-_,__-~,, v 1BGA WI RE 

(O-BK) ±IBV 

(BK-G) ±IBV 
(G-BK) 00 
(BK-BR) 
(BR-BK) 
(BK-S) 
(S-BK) 
(Y-BL) 

(BL-Yl 

=f~~ 
(Y-G) 
(G-Y) 

DI 
B GRD 
B GRO 
B GRD 
B GRD 
B GRD 

B GRO 
TIG 
nc 
TTG 

± l8V 

35 :::'.: 

CONNECT TO 215CI POWER UNIT 
MOUNTED IN KSU. 

A25B 

~='.__'._~ _ _._ ___ .j_f-__:---<>...1---_,,: - f- - - - - - -(Y-BR) TTG 
(BR-Y) 

CONN 

CABLE TO FIRST 
LT2 CG I (S-Y) .,_ __ _ 

-"-='----=---1-~--~~~=°"'::::~==:_._..__.J CGO ( V-BL) 

40 I I CGI (S-Y) 

(Y-S) LK 
DSS CONSOLE 
(NOTE I) 

A25B 
CONN 

-"""-'--"""--~>---o--""---0 v-0->---0-+-1--~---i'c-="-.-
- CGO (V-Bl' 1----

(S-Y) CGI 
CV-BU 

CABLE TO SECOND 
CGO 

(BL-V) y I 
(v-0) Y2 

(D-V) Y> 
(V-G) Y4 

CG-Vl Y5 
CV-BRl B BAT 
CBR-Vl 8BAT 

(V-S) B BAT 
(S-V) B BAT 

1 y ---'- 1-------=--
l C (s-Y) ~CONN 

DSS CONSOLE 
A25B (NOTE 2) 

45 

50 

66M I -50 CONN BLOCK 

GI TO THIRD 
CGO (V-Bl:I OSS CONSOLE 

f-- - - - - - - (NOTE J) 

NOTES: 
I • CUT DOWN CABLE FROM FIRST OSS CONSOLE ON COLUMN B EXCEPT FOR 

CGO ( V -BL) LEAD. 
2. CUT DOWN CABLE FROM SECOND OSS CONSOLE ON COLUMN C EXCEPT FOR 

CGI (S-Y) AND CGO (V-BL) LEADS. 
J. CUT DOWN CABLE FROM TH I RD OSS CONSOLE ON COLUMN D EXCEPT FOR 

CGI (S-Y) ANO CGO (V-BL) LEADS. 
4. BE SURE THAT FACTORY..f'ROVIDED STRAPS BETWEEN E26 AND E27 AND 

E40 AND E4 I ON CONN BLOCK J ON KSU ARE REMOVED. 

Fig. 49-Connections for Three DSS Consoles 
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CONNECT 
TO CONN 
BLOCK 3, 
COLUMN D 
ON KSU * 

l lNSTALL B ll!IDGING CLIPS ACROSS 
COl.UflNs B ANl C IN ROWS l-19 ANl 26-50. 

D INSIDE WIRING CABLE 

LEAD 
COl.<R DESIG 

A 1 B 1 C D * BE SURE THAT FACTORY-l'ROVIDED S'IRAPS BElllEEN EZ6 
-;,,,...,.,;----'~--t--c>--.....>-t'""-<>+~ Nil E27 AND E40 AND E41 ON CONN BLOCK 3 ON KSU ARE 

f" (W-l!L) • SB1 
B!:.::!:!2. SB2 
11-0) SB3 . IN PLACE, 
0-+!l.. SB4 
W-G) SB5 
G41) SB6 

(W-lllil. SB7 
:::@R-iil: SBB 
~-s S!l2_ 
]§41 SB10 
-;::~-~=---+-c.....,..-<>+;-'"~-t-t-~ H - - - - - -..!£. L1 ~ 

FIRST MW CONSOLE RECEIVES +18V P<JIER FROM 19CW2 POWER 
UNIT IN KSU. SECOND AND THIRD MW 
CONSOLES GET +18V POwER BY- INSTALLER CONNECTION TO 
215CI IN KSU As SHOWN BELOW, 

(R-l!Ll_ SB11 
BL-R)_ SB12 
,K-U} SID I 
()..R) SB14 
R~ S615 15 

:§_-R)_ S616 
(R-l!R) SB17 

J.BR-1!1_ S61B 

::IB-fil: 

1 r v INSTALL 183B2 BRIDGING ADAPTERS AND STRAPS 
-+.i=""'E----:;;.;.:--t--c.._-<>-+j:'--<>-+~ ON CLIPS 20-Z5 IN COLUMN C, 

:;~~~==::~;:::~::::~:~~~::~:::,A)/1v INSTALL 1S3B2 BRIDGING ADAPTER S619 
_iS-R) +1BV 
(BK-Ill) .;!:18V 

-+.:~,....--"=--+-<i-+=20-o ' I ~ F<R POWER CONNECTION 

I!~~ t18V CONNECT TO 215CI POWER UNIT _{!ll-BK) ~BV 
_JBK-0) ~ 
_{_0-l!K_l_ .;!:18V 
_WK-!il_ +18V 
3_G-BK_[ MW1 

=~:~~==~~:===~=:~1::_;::'-~c-t-' ~ J. MOUNTED IN KSU, 

--=-==-=---+--<>-t-25-o ~ 1BGA WIRE 

.;.:. J>. ..n. "" 
BK-Bill: ~a: 
BR-l!IS[ MW3 
BK-S) MW4 
s-111IT: MW5 
Y-11!;[ MW6 
BL-VJ:: :M: 

..n. 30 . A25B 

..n. ..n. CONN 

v-Q[ 11118 
J:o-Yl: 1149 
]'i:-GJ J.ii1i 

::::: ~ I-~ j- - j- - - _J:~E_ - - TO FIRST MW CONSOLE 
~~-~~--+--<..n.>---<~,_,.--<,_,.--o (CUT O~N 

..n. 35 ~ COLORS SAME 
IG-Yl.: 
(Y-l!R) 

:IBR-'.![ 
(Y-S) 

Is-IT 

IUl1 

MW12 
MW13 
MW14 
MW15 

AS COWIN A) 

A25B 
CONN 

Iv-11!;[ MW16 
]_BL-~ MW17 

Iv-Ill. 

::::: 40 ::::: ::::: 1- - 1- - - ___E~E- - - TO SECOND MW CONSOLE 
__,,..,....,., ....... _,,,,.,.. _ _..--c:..n.>---<>-+--<,_,.--o (CUT DOWN 

14118 

:Io-ii: 11119 
..n. ..n. ..n. COLORS SAME 

AS COLUMN A) 

_iV-G) ~ 
Jl;-\11_ +10V 

IV-efil: +10V 

J!iR-ii: +10V 
_{y-§1 +10V 

45 

A25B 
~ CONN 

~~..__-~--+-<>---<>-l---<>-1---0 I- __ _E~E- - - TO THIRD MW CONSOLE 

J_S-12._ +10V 

.... 
(CUT OOWN 

COLORS SAME 
AS COLUMN A) 

50 

66Ml-50 CONN 11.0CK 

Fig. SO-Connections for Three MW Consoles 

duplication of the instruction sheet supplied with 
the kit of parts. 

Q, Automatic, DC Signaling, Private Line Circuit 

4.101 Remove the RSl to CG strap in column 
A of connecting block 1 when any 

TOUCH-TONE adapter KTU is installed (Fig. 58). 
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4.102 Private line service can be supplied 
in the 670B KSU only if music-on-hold 

is not also being furnished. A circuit 
incompatibility exists between the private line circuit 
and the music-on-hold circuit. A 415A KTU is 
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TABLE 0 

STATION RESTRICTION CONNECTIONS 

TYPE 
TEL SET 

832 

2832 

000000 
000000 

D 

INSTALL 
DIODE 

RR F 
o-t>t---o 

(G) 

(R) 

(G) 

(R) 

MOVE LEAD 

FROM 

22 

4 

22 

4 

KSU 
570 TYPE 

TO 

4 

22 

4 

22 

Fig. 51-Location of 440A (MD) or 4788 KTU 
TOUCH-TONE Adapter 
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required for each private line circuit desired and 
is plugged into the KSU in place of one of the 
CO/PBX line circuits. Each private line installed 
will reduce the number of CO/PBX lines by one. 
In addition, a 415A KTU or equivalent is required 
at the distant end. 

4.103 Install the 415A KTU in jacks 1 through 7 
and connect tip and ring to the distant 

end to block 3 with the incoming CO/PBX lines 
(Fig. 25). 

5. GENERAL MAINTENANCE 

5.01 Maintenance of the 7 A Communication System 
is limited to normal station repairs and 

wiring checks of the KSU and replacement of 
defective components. 

5.02 For more detailed maintenance information, 
refer to Part 6 of this practice. 

5.03 When trouble is encountered, first make 
a thorough check of all connections, 

then make the following checks before replacement 
of KTUs, power unit, or KSU is considered. 

(a) 570-Type KSU 

• Fuses in place and not blown 

• Lamps not burnt out 

• KTUs securely mounted in proper connectors 
with retainers and/or guide asemblies in 
place 

• Wiring checked on connecting blocks. 
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(b) Externally Mounted Units 

33A Voice Coupler 

• Fuses positioned properly and not blown 

• COAM music source operative and meets 
requirements in paragraph 4.37. 

20A-49 Apparatus Unit 

•Volume control (potentiometer) not turned 
off on unit 

•Volume control (potentiometer) not turned 
off on loudspeakers. 

22A-49 Apparatus Unit 

•Unit fastened securely and mounted in a 
vertical position. 

Loudspeakers 

• Wiring and connections checked. 

No field maintenance is to be performed on the 
externally mounted units. 

(c) KTUs 

• Securely placed in proper connectors. 

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

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

No field maintenance is to be performed on KTUs. 

(d) Power Unit 

• Fuses in place and not blown 
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INSTALLATION INSTRUCTIONS FOR D-180720 KIT QF PARTS 

(570A KSU) 

This instruction sheet is intended to assist the installer 
when equipping a 478B KTU in 570A KSUs having serial number 
16390 or lower. These KSUs require AGRO and BGRD wiring on 
c~nnectors Jl3 and Jl4 when a 478B KTU is to be equipped 
in place of a 440A KTU. Discard this ktt of parts if 478B 
KTU is t0 be equipped in 570A KSUs having serial number 
16391 and higher. 

PROCEDURE 

1. Remove cover from KSU. 

2. Open right gat~. 

3. Connect wires as shown below by following cable paths 
and 'tying in place where needed. Connections are made 
by sliding terminals of each lead assembly on to 
connector wire-wrap contacts. 

Signal 

AGRD 
BGRD 

From 

J9-3 or Jl0-3 
Jl0-37 

To 

Jl3-3,Jl4-3 
Jl3-15,Jl4-15 

4. Plug 4788 KTU in connectors Jl3 & Jl4. 

5. Close and lock gates. 

6. Reassemble cover on to KSU. 

Fig. 52-lnstruction Sheet for D-180720 Kit of Parts 
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ABCD EFGH 

0000 0000 

RSI 

* CG 0 

P/O CONN BLK I 

*FACTORY PROVIDED STRAP 

0 

024 

Fig. 53-Removal of RSI to CG Strap for TOUCH-TONE 
Intercom 

e AC power cord properly secured in both 
the ac receptacle and the power unit connector 

e Power present at the ac receptacle 

e Circuit and frame grounds properly connected. 

(e) Telephone Sets 

e Set plugged in securely 

•Volume control not turned off 

• Lamps not burnt out. 

A. Trouble Analysis 

5.05 Table P is to be used as an aid to diagnose 
and correct troubles in the system. The 

troubles should be identified before using the table; 
then the cause may be recognized and a solution 
effected. 

6. DETAILED MAINTENANCE 

6.01 Maintenance information is included as an 
aid in locating and clearing trouble in the 

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

6.02 Maintenance information for the following 
circuits is provided: 

e CO/PBX line circuits-400-Type KTU 

• CO/PBX line ringing arrangements 

e Power failure transfer circuit-452A KTU 

• Intercom circuits-424-type, 440A (MD) or 
478B, 456-type, 460B KTUs 

e Paging circuit-457C KTU 

e Background music 

• Music-On-Hold-451-Type or 498A KTU 

e Power distribution. 

6.03 If analysis and/or testing indicates trouble 
in the KSU, the source can be further 

identified using the supplied information in the 
following sequence: 

(1) The description of each circuit and the purpose 
of the KTUs can be used to determine what 

units may be involved. 

(2) Once the involved circuit has been determined, 
use the sequence table which gives an 

operational procedure for testing the circuit and, 
where a failure is encountered, the most likely 
causes or KTUs that could cause the condition. 

(3) If the trouble is suspected in or isolated to 
a particular KTU, further aids are given in 

the form of a lead table and an input and output 
table. The lead table defines each lead, its 
function in the circuit, and its termination on 
the KTU and mating connector(s). The input 
and output table can be used to ensure that 
proper potentials are available at, or being 
supplied by, the KTU under any circuit conditions 
shown required in the Remarks column. Only 
tests that can be made with a 1013A hand test 
set or equivalent have been included. Further 
tests are possible but may require more sophisticated 
test equipment. If the KTU tests defective, 
replace it. 
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TABLE P 

TROUBLE ANALYSIS TABLE 

TROUBLE POSSIBLE CAUSE POSSIBLE SOLUTION 

a. Incoming CO/PBX line is dead. Check incoming tip and ring with test set. 

b. Incoming tip and ring terminated on Check connections. 
the wrong terminals. 

c. Line circuit ( 400-type KTU) not Check that KTU is properly seated in 
plugged in correctly. connector and is located in the right 

connector. See Fig. 6. 

No side tone on 
d. Diode(s) in polarity guard may be Replace diodes with ones known to be 

defective. good. 
CO/PBX line. 

e. Switchhook pileup on telephone set Change out telephone set. 
is defective. 

f. Privacy circuit in the telephone set Check to see if privacy relay is falsely 
may be operating (if the set is operating when going off-hook. 
equipped with a privacy circuit). 

g. If dial restriction diode is installed Check station cutdown and polarity of 
in the set, tip and ring may be dial restriction diode. 
reversed. 

Line busied out a. Lamp and A leads reversed. Check station cutdown for that line. 

(lamp stPady). b. Lamp and A leads shorted. Check station cutdown for that line. 

Dial tone over an a. Two lines conferenced from an Check stations to ensure that no idle sets 
answered call or idlP station set. have more than one line button depressed. 
two linPs sPized 
toge th Pr. 

Intercom a. Selector ( 424B/424C KTU) not Check that KTU is properly seated in 

oscillates plugged in correctly. connector and is located in the nght 

(repeatedly connector. See Fig. 6 and 24. 

comes up; then b. DO-Dl strap is missing (if no DSS Check option strap. See Fig. 41. 
drops) when console is provided). 
seized. 

DSS console unplugged or not con- Check DSS console cutdown. Check that c. 
nected (if DSS console is provided). DSS console is properly plugged in. 

Incorrect a. Y3 relay in selector ( 424B/424C Check that RSl-CG strap is removed. 
intercom codes KTU) is not dropping. See 4.99 and Fig. 53. 
are dialed 
(TOUCH-
TONE dial set). 
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TROUBLE 

Incorrect a. 
intercom codes 
are dialed when 
using DSS con-
sole. 

a. 
Cannot dial on 
intPrcom. On 
going off-hook. h. 
l'alling station 
h••ars tone burst. 

('. 

d. 

II old lamp on a. 
at lPnclant 's sl't 
1s always lit. 

a. 

No music-
on-hold or b. 

distorted 
music-on- c. 
hold. 

cl. 

a. 
Low or no 
volumP on 

b. 
r111g111g or 
VOH'P 

signaling. ('. 

FalsP hold a. 
l'onclition when 
l'hanging lines 
or lightly 
touching 
linP buttons. 

Low output a. 
from paging 
sp••akn. 

b. 
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TABLE P (Contd) 

TROUBLE ANALYSIS TABLE 

POSSIBLE CAUSE POSSIBLE SOLUTION 

Y3 relay in selector ( 424B/424C KTU) Check that CGO-CGl strap is removed. 
is not dropping. See Fig. 41. 

478B or 440A KTU is not plugged in Check that KTU is properly seated in 
correctly. connector and is located in the right 

connector. See Fig. 6 and 51. 

Rotary dial system with CG-RSI Check CG-RSI strap. See Fig. 3 or 53. 
strap missing. 

If DSS console is provided, connec- Check DSS console cutdown. Check 
tions may be bad. that console is properly plugged in. 
Grounded network. Clear ground or replace network. 

Attendant set is not modified or Disable hold lamp at attendant's set 
is improperly modified. (3.17). 

451A/451B KTU is not plugged in Check that KTU is properly seated in con-
properly. nector and is located in the right con-

nector. See Fig. 6 and 30. 

Music source volume too low. Gradually increase volume while listening. 
See 4.37. 

Music source unable to drive thP Source must be approx. 8 ohms or less. 
451A KTU. 

Blown fuse or impropnly Check fuses in 33A and verify wiring. 
wir<>cl 33A voice coupler. 

Volume control turned off or Turn on or adjust volum<> control. 
s<>t too low. 

D<>fectivt> volumt> Rt>plact> telephone set. 
control. 

DPfectivP sp<>aker. ReplacP speaker. 

Incorrect sequencP of BD Replace key or replace telephonP set. 
contact on linP key. 

20A-49 potentiometer Adjust potentiometer on 20A-49 
set too low. apparatus unit. 

Wrong speakers used. Use only 45-ohm speakers. 
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TABLE P (Contd) 

TROUBLE ANALYSIS TABLE 

TROUBLE 

Cannot 
transmit over 
paging 
spt>akt>rs. 

Cannot 
transmit ovPr 
COAM paging 
systPm. 

POSSIBLE CAUSE 

a. 457C KTU is not plugged in 
correctly. 

b. Speakers wired wrong. 

c. Defective speaker. 

d. Wrong speaker used. 

e. Speaker located too far from 
KSU. 

f. Potentiometer in K8 speaker 
turnPd too low. 

a. 457C KTU is not plugged in 
corrt>ctly. 

b. Potentiomt>ter in 20A-49 
apparatus unit turnt>d too 
low. 

t'. Customer's paging system turned 
off 

or 

Trouble in COAM paging 
t>quipment. 

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

(4) If trouble is indicated in the factory wiring 
of the KSU, a point-to-point wiring schematic 

is furnished for each circuit. The distribution 
of all power in the KSU is also separately 
supplied in case it is found a particular potential 
is missing. Any wiring that is not designated 

POSSIBLE SOLUTION 

Check that KTU is properly seated and 
is in right connector. See Fig. 35. 

Check connections. See Fig. 36. 

Replace speaker. 

Use only 45-ohm speakers. 

Use quad wire. Speaker should be 
within 320 feet of KSU. 

Adjust potentiometer. 

Check that KTU is properly seated and 
is in right connector. See Fig. Ii and 35. 

Adjust potentiometer. 

Proceed as follows: 

1. Test for hazardous voltages at 
terminals Al and A2 of 20A-49 
apparatus unit. 

2. Remove customer's connections from 
terminals Al and A2. 

3. Have attendant dial paging code. 
4. Monitor across terminals Al and A2 

with 1013A test set. 
5. If attendant can be heard with 

1013A test set, advise customer of 
results of test. Do 1101 attempt any 
tests or repairs on customer's 
equipment. 

by color will consist of standard strapping. All 
factory wiring is shown as solid lines-dashed 
lines indicate wiring external to the KSU or 
installer placed. 

Line Circuits-400-Type KTU 

6.04 The 400-type KTU provides the control 
functions between one CO/PBX line and the 

telephone sets, including line pickup, hold, lamp 
and tone ringing control. The KTU also assures 
outgoing service during power failure. Option 
straps should be placed on the 400A through G 

Page 17 



SECTION 518-450-100 

KTU when used with the 7A Communication System 
to provide short timeout (Z), lamp wink on hold 
(Y), and interrupted audible signal (W). The 400H 
KTU should have the CO/PBX line option (T) and 
interrupted ring (W). The hold abandon option (S 
or R) will depend on the serving central office. 

6.05 Tables Q, R, S, and Fig. 54 through 67 are 
provided as an aid for maintenance of the 

CO line circuits. 

CO/PBX Line Ringing Arrangements 

6.06 Provision is made to program several 
arrangements involving ringing on the CO/PBX 

lines. These include: 

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

• The common audible can be moved to a 
different station by replacing option K with 
a jumper from terminal 9F to the desired 
CO( ) lead 

• The CO/PBX lines can ring at additional 
stations other than the attendant by connecting 
the RC leads to the CO leads (option S) 

• Calls can be transferred to one alternate 
station other than the attendant by adding 
option J on block 1. 

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

6.07 Tables T, U, and Fig. 68 are provided as 
an aid for maintenance of the CO/PBX 

ringing arrangements. 

Power Failure Transfer Circuit-452A KTU 

6.08 This circuit provides for incoming audible 
signals on an optional basis in the event of 

loss of commercial power or operation of the -24V 
relay battery fuse (B battery) in the 570-type KSU. 
The tip and ring of each CO/PBX line is brought 
through normally closed contacts on the 452A KTU 
relays. These relays are operated as long as B 
battery is supplied to the KSU. If the battery is 
lost, the relays release, extending the lines to 
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connecting block 1 where a cross-connect must be 
placed (Fig. 38). The cross-connect in turn extends 
the tip and ring to the (V-S) (S-V) pair of the 
desired extension. An external ringer must be 
connected to these leads at the telephone set or 
some other accessible point. 

6.09 Tables V, W, X, and Fig. 69 are provided 
as an aid for maintenance of the power 

failure transfer circuit. 

Intercom and Paging Circuits-4248 or C, 440A (MD) 
or 4788, 456A or B, 457C, and 4608 KTUs 

6.10 The intercom circuitry provides two separate 
paths for calls within the system with each 

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

• 424B or C KTU-Selector circuit 

• 456A or B KTU-Voice and tone alerting 
circuit 

• 460B KTU -2-path access circuit. 

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

• 440A (MD) or 478B KTU-TOUCH-TONE 
adapter circuit 

• 457C KTU-Paging amplifier circuit. 

An additional optional feature, intercom preset 
conferencing, can be supplied by making wiring 
changes on the connecting block field. 

A. Seledor Circuit-4248 or C KTU 

6.11 This circuit is the basic, selector-only, 19-code 
rotary intercom circuit. Of the available 

codes, 0 is used as the attendant code, 1 is the 
first digit of the 2-digit codes, 2 is the paging code, 
and 3 through 19 are assigned as station codes. 
The 424B or C KTU selects and alerts the desired 
intercom station. Station selection can be by rotary 
dial, TOUCH-TONE dial, or DSS console, if provided. 



OK 

I 
Dial tone heard and associated 
line lamp lights steady. 

OK 

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

OK 

I 
Line lamp changes to steady. 
Tone signal silenced. 

I 

TABLE Q 

40<HYPE KTU LINE CIRCUIT 

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

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

155 4, SECTION 518-450-100 

FAILURE 

I 
(a) Lamp lights-no dial tone 
1. Wrong line connections. 
2. Defective telephone set. 

(b) Dial to11e-110 lamp 
1. No Al ground. 
2. Defective telephone set. 
3. Open lamp or lamp lead. 
4. A and/or C relay not 

operated (400D, G). 
5. No lamp or relay battery. 

FAILURE 

I 
1. L and/or B relay not 

operated ( 400D, G ). 

Relay R not operated 
(400H). 

2. Defective 455A KTU. 
Go off-hook. Line button depressed. 3. Defective tel set amplifier. 

FAILURE 

I 
Same as for line pickup. 
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TABLE Q (Contd) 

400-TYPE KTU LINE CIRCUIT 

With party on line, depress HOLD. 

OK 

I 
Line button restores-lamp 
goes to wink (120 IPM). 

FAILURE 

I 
1. Relay L, B and/or C not 

operated (400D, G). 

Relay H not operated 
(400H). 

Depress line button. 2. Defective tel set. 

OK 

I 
Lamp goes to steady-party still 
on line. 

FAILURE 

I 
Holding bridge not applied 
to line-CO/PBX line released. 

Go on-hook, lamp extinguished. 
Circuit normal. 

B. TOUCH-TONE Adapter Circuit-440A (MD) or 
4788 KTU 

6.12 The adapter circuit is used to convert the 
multifrequency signals from the station to 

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

C. Voice and Tone Alerting Circuit-456A or B KTU 

6.13 The 456A or B KTU consists primarily of 
an oscillator circuit and a preamplifier circuit. 

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

D. 2-Path Access Circuit-4608 KTU 

6. 14 The 460B KTU performs the following 
functions: 

• Provides talk battery for the two intercom 
paths 

• Controls all intercom lamp functions 

• Provides the common control circuitry to 
connect the selector to one path at a time 
and a detect circuit to free the selector at 
the proper time if a second intercom call is 
waiting, and connects the tone alert and 
TOUCH-TONE adapter (if provided) to the 
selected path 

• Connects dial tone to the tip of the intercom 
path selected. 
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TABLE R 

LEAD TABLE-400-TYPE KTU 

LEAD 
KTU/CONNECTOR 

FUNCTION PIN NUMBER 
DESIG. 

J2 ·JS 

A lead-primary control lead from telephone set. 
A Status of A lead determines idle, off-hook, or hold 16 

indication. 

L 
Lamp lead-provides proper lOV ac signal to tele-

8 phone set lamp to indicate line status. 

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

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

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

T(STA) Tip side of line-output of KTU toward station. 12 

Ringing control-tone signal control lead. Connects 
RC tone from generator to amplifier of telephone set as 1 

an audible signal. 

6.15 Tables Y, Z, AA, AB, AC, AD, and Fig. 70 
are provided as an aid for maintenance of 

the intercommunications circuits. 

E. Paging Circuit-457C KTU 

6.16 The paging circuit is enabled by dialing a 
digit 2 on either of the intercom paths. This 

completes a circuit between the SS lead from the 
456B KTU through the selector to the PC lead in 
the 457C KTU. This applies the input on the PA 
lead from the 456B KTU to the amplifier, and 
short-circuits the input from the CP music source 
on leads MT and MR, if provided. Voice and tone 
inputs on the PA lead are then heard in the 
speakers. 

6.17 Tables AE, AF, AG, and Fig. 71 are provided 
as an aid for maintenance of the paging 

circuit. 

Background Music 

6.18 Background music can be supplied over the 
paging speaker when paging is not taking 

place, using the amplifier circuitry in the 457C 

KTU. The CP music source is fed through a 33A 
voice coupler which acts as a combination interface 
and protective device. The level of the sound at 
the speakers involves interaction of the volume 
control settings at the music source, voice coupler, 
and the individual speakers. 

Music-on-Hold-451-Type or 498A KTU 

6. 19 The same music source used for background 
music can be multipled at the 33A voice 

coupler to furnish music-on-hold. The 451-type 
KTU or a 498A equipped with a 116Al CM is 
required to furnish an output to the seven CO/PBX 
lines. When the lines are in a talk condition, the 
output of the 451-type KTU is shorted by contacts 
in the associated line circuit. When placed on hold, 
the output is impressed on the ring side of the 
CO/PBX line and can be heard by the held party. 
The 498A KTU recognizes changes on the A and 
L leads in the hold condition. When the line is 
placed on hold, the 498A KTU provides a balanced 
music connection on the tip and ring. 

6.20 Tables AH, AI, AJ, AK, and Fig. 72 are 
provided as an aid in the maintenance of 
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TABLE S 

INPUTS AND OUTPUTS-400-TYPE KTU 

TEST 
TO 

MON/TALK 
TEST FOR 

FROM SWITCH 

INPUTS 

14 9 CO/PBX dial tone 

15 TALK B Ground 
BBAT 1--

6 MG - interrupter ground 

2 LW - lOV± at 120 IPM 
1--

7 LF - lOV± at 60 IPM 
GROUND 1-- MON 

or 4 lOV steady 
15 1--

11 RN - interrupted tone ringer signal 

17 TALK B Battery 

OUTPUTS 

12 13 TALK CO/PBX dial tone 

8 lOV± steady 
GROUND I--- MON 

1 Tone ringing signal 

background music and music-on-hold circuits using 
a 451-type KTU in a 570A KSU (MD). 

Power Distribution 

REMARKS 

With interrupter running 

Interrupter running 

Ground pin 16 

CO/PBX ringing on line 

6.21 Tables AH, AI, AL, AM, and Fig. 73 are 
provided as an aid in the maintenance of 

music-on-hold circuits using a 498A KTU in a 570B 
KSU. 

6.22 Refer to Fig. 74 for power distribution circuit 
information. 
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OK 

Tone ringing heard at attendant 
station (0) and alternate station 
(if option Sis provided). 

OK 

I 

ISS 4, SECTION 518-450-100 

TABLE T 

CO/PBX LINE RINGING ARRANGEMENTS 

CO/PBX ringing on any line. 

Ring transfer button depressed 

FAILURE 

(a) No tone ringing at attendant
any lines 

1. Option K strap missing on 
block 1-lC to 9F. 

2. Open CO (0) lead. 
3. Defective tel set amplifier 

and/or loudspeaker. 
(b) No tone ringing at attendant

some lines 
1. Defective or missing common 

audible diodes-block 1. 
2. Open RC lead-line involved. 
(c) No tone ringing-alternate 

station 
1. Option S straps missing on 

block 1-row 24 to column C. 
2. Open CO ( ) lead. 
3. Defective tel set amplifier 

and/or loudspeaker. 

at attendant station (0). (Flexible 
ring transfer only: button operated on 

6041G key for selected alternate station.) 

FAILURE 
I 

CO/PBX ringing heard at alternate 
station-removed from attendant 
station. 

1. Strap missing on block 1 from 
RT terminal (24F) to column 
C. See Fig. 32. 

OK 
I 

CO/PBX ringing returned to 
attendant station. 

Ring transfer button reoperated. 

2. D180487 kit of parts not 
installed, connected 
improperly, or defective at 
attendant station. 

3. Open CO ( ) lead at alternate 
station. 

4. RING TR key at attendant 
station defective. 

5. If flexible ring transfer 
installed, defective or 
improperly connected 
6041G key. 

FAILURE 
I 

1. Defective RING TR key. 
2. Defective D180487 kit of parts. 
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SECTION 518-450-100 

TABLE U 

LEAD TABLE-CO/PBX LINE RINGING ARRANGEMENTS 

LEAD 
FUNCTION 

DESIG 

Central Office ringing lead-tone ringing is applied 

CO() to this lead from RO lead of 455A KTU, interrupter, 
RN lead, 400-type KTU, RC() lead, common audible 
diodes, and cross-connect on block 1. 

Ring transfer-this lead transfers common audible 

RT ringing from CO(O) lead to designated alternate 
station under control of RING TR button at attendant 
set and jumper at block 1 (option J). 

RC() 
Ringing control-tone ringing output from 400-type 
KTU to common audible diodes on block 1. 
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CONNECT I NG BLOCK 

(NOTE 2) 

i 

J3 

J4 

JS 

J6 

J7 

JS 

CO (II) 

co (12) 

(NOTE 

RT (0) 

NOTES; 

I. PLACE STRAP FROM 24F TO DES I RED TERMINAL IN COLUMN C 
f'OR RING TIU.NSF"ER STATION (OPTION 0). SEE FIG 32. 

2. TO ARRANGE CO RINGING AT STATIONS IN ADDITION TO THE 
ATTENDANT (OPTION @J CROSS-CONNECT FROM RO\i 21 TO 
PROPER TERMINALS IN COLUMN C. SEE" FIG 25. 

3. FACTORY-PROVIDED STRAP 'WHICH PROVIDES CO*DN 
AUDIBLE RINGING AT STATION O {OPTION@). 

Fig. 68-CO Ringing Arrangement 
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SECTION 518-450-100 

TABLE V 

POWER FAILURE TRANSFER CIRCUIT -452A KTU 

OK 
I 

CO/PBX ringing on 
line under test. 

Calls received at attendant 
station or alternate location. 

OK 
I 

Power failure ringers 
operate. 

LEAD 
DESIG. 

ET( ) 

ER( ) 

EXT( ) 

EXR( ) 

T(CO) 

R(CO) 

Page 100 

Disconnect commercial 
power or remove B SIG fuse at 

power unit. 

CO/PBX ringing on line. 

TABLE W 

LEAD TABLE-452A KTU 

FUNCTION 

Tip of extension ringer circuit from station (V-S) 

Ring of extension ringer circuit from station (S-V) 

Tip side of audible circuit from KTU 

Ring side of audible circuit from KTU 

Tip side of CO/PBX line from office 

Ring side of CO/PBX line from office 

FAILURE 
I 

1. No commercial power to KSU. 
2. No battery and/or ground to 

452A KTU-B SIG fuse on 
19C-type power unit. 

3. Defective 452A KTU. 

FAILURE 
I 

1. Defective 452A KTU. 
2. Improper connections at 

block 1. 
3. Ringer connected improperly 

or defective. 

KTU/CONNECTOR 
PINNO. 

Jl 

1,16,28,37,27,35,8 

31,26,29,33,22,36, 14 

0,20,24,38,32, 12,39 

19,21,25,34,23, 13,30 



ISS 4, SECTION 518-450-100 

TABLE X 

INPUTS AND OUTPUTS-452A KTU 

TEST 
TO 

MONITALK 
TEST FOR REMARKS 

FROM SWITCH 

INPUTS 

GROUND 17 
TALK 

B Battery 

17 9 B Ground 

OUTPUTS 

1 31 CO/PBX ringing - Line 1 

16 26 CO/PBX ringing - Line 2 

28 29 CO/PBX ringing - Line 3 
Power plug 
disconnected 

37 33 
MON 

CO/PBX ringing- Line 4 
or 

-24V relay 

27 22 CO/PBX ringing- Line 5 fuse removed. 

35 36 CO/PBX ringing - Line 6 

8 14 CO/PBX ringing- Line 7 
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'ff ca 
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R3 (CO) 

EXT 3 

EXR 3 

T4 (CO) 

R4 (CO) 

EXT 4 

EXR 4 

CONN BLOCK 

44A 

KSU CONNECTOR 

J5 

'----14'---<( 14 

- - -WJ- -o>---------+--< 
~~mt 

TS (CO) 

RS (CO) 

EXT S 

EXR S 

T6 (CO) 

R6 (CO) 

EXT 6 

EXR 6 

T7 (CO) 

R7 (CO) 

EXT 7 

EXR 7 

CONN BLOCK KSU CONNECTOR 

J6 

( 14 

(9 

'-----!#.----<( 9 

~,___...._ __ __,;@tL~'--------< 
~,_r_~w~~---~}~]~)------~ 

:·:;:;:;~ 

NOTE: 

]f 
- - ...$\.---~>-A-='---------

~~~~~~il'. 50A 
- - ;;;;}r- -0'---='----------

11!1!!!!1 19G 
--0>----"""'"---~""'-------~ 

20G 
--0>----""'-----"=-------~ 

EXT ANO EXR LEADS MUST BE CONNECTED 
TO DESIRED STATION AT BLOCK I. 
SEE rlG. 38 

Fig. 69-Power Failure Transfer Circuit 
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OK 

I 
Button flashes at 60 IPM. 
IC dial tone heard. 
Note: If other IC button 
is flashing, dial tone will 
not be heard until selector 
is released. 

OK 

Dial tone removed. Tone burst 
heard at calling station in 
handset and at called station 
in loudspeaker. 

TABLE Y 

INTERCOM (IC) CALL 

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

Digit dialed. 

ISS 4, SECTION 518-450-100 

FAILURE 

I 
(a) No lamp 
1. IT and/or IR of selected 

path open-460B KTU. 
2. Open A battery fuse-power 

unit. 
3. Open lamp fuse-F13 or F14. 
4. Interrupter not running

(MS and MG leads-460B. 
(b) No dial tone 
1. Defective dial tone 

generator--460B. 
2. Selector not seized (DO-Dl 

leads); 424B/424C, 460B, 
DSS console. 

3. Open BR lead-424B/424C, 
460B. 

4. IT and/or IR open-460B. 

~ If 2-digit cod•, •oo 2-digit IC cWL 

Single-digit code. 

FAILURE 

(a) Dial tone not removed 
1. Open LK lead-460B, 440A 

or 4 78B, DSS console, 
424B/424C. 

(b) Digit not dialed 
1. Defective selector--424B/424C. 
2. TC and/or RC lead open-

460B, 440A or 4 78B. 
3. Defective DSS console. 
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SECTION 518-450-100 

OK 

I 
Voice conversation possible 
on IC path. 
IC button lamp goes steady. 

OK 

I 
Button restores. Lamp 
extinguishes. 
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TABLE Y (Contd) 

INTERCOM (IC) CALL 

Calling station makes 
announcement. Called station 

depresses same IC button. 

Both stations go on-hook. 

(c) No tone burst 
1. Open BYl lead-424B/424C, 

456B, 460B. 
2. Defective voice and tone

alerting circuit-456B. 
3. Open SS lead-456B, 424B/ 

424C. 
4. Open VS lead-424B/424C. 
5. Defective tel set amplifier 

(called station). 
(d) Lamp continues to flash 
1. Open BYl lead-424B/424C, 

460B. 
2. Defective 2nd station detect 

circuit-460B. 
3. Selector not released. 

FAILURE 

I 
(a) No voice conversation 
1. IT and/or IR lead open 

(called station)-460B. 
2. Defective tel set. 

FAILURE 

I 
1. Defective access circuit-

460B. 
2. Defective tel set. 



OK 

Dial tone removed. 
Selector reset for 2nd 
digit. 

OK 

I 
Tone burst heard at calling 
station in handset and at 
called station in loudspeaker. 

TABLE Y (Contd) 

INTERCOM (IC) CALL 

2-digit IC call. 

I 
Selector seized 

(same as single digit). 

I 
Digit 1 dialed. 

2nd digit dialed. 

ISS 4, SECTION 518-450-100 

FAILURE 

(a) Dial tone not removed 
1. Open LK lead-424B/424C, 

440A or 478B, 460B, DSS 
console. 

(b) Selector not reset 
1. Open TD lead 424B/424C. 
2. Defective selector-424B/ 

424C. 
(c) Tone burst heard 
1. Open RH lead-424B/424C, 

460B. 

FAILURE 

(a) Wrong station alerted 
1. TR, TRl relays not operated-

424B/ 424C. 
(b) No tone burst 
1. Open BYl lead-424B/424C, 

456B, 460B. 
2. Defective 456B. 
3. Open SS lead-456B. 
4. Open VS lead-424B/424C. 
5. Defective tel set-called 

station. 
(c) Lamp continues to flash 
1. Open BYl lead-424B/424C, 

460B. 
2. Defective detect circuit-

460B. 
3. Selector not released. 

Balance of call same as for single digit. 
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TABLE Z 

LEAD TABLE-INTERCOM CIRCUIT 

LEAD FUNCTION KTU/CONNECTOR 
DESIG PIN NUMBER 

BR 
Switched B battery - when 424B/424C KTU is seized, this lead applies -24V B to Jl0-35 
460B KTU to start intercom dial tone. J12-35 

Busy ground - applies ground after completion of dialing to enable the 2nd station Jl0-19 
BYl detect circuit in the 460B KTU and start intercom ringing in the 456B KTU. J12-19 

Jl6-19 

CGl 
Counter ground- applies ground to counting relays in 424B/424C either by M 

J14-26 option strap or via DSS console Q option on non-TOUCH TONE calls. 

Counter ground - provides ground to counting relays (Yl-Y5) from RS2 lead (M 
CGO option) or via 440A or 478B (N option) or via CGO and CGl leads of DSS console Jl0-21 

(Q option). 

Off-hook detection - selector seizure output from 460B KTU (M option) or to DO 
D1 output of 460B via DSS console (Q option). If call is rotary dialed, Dl is also the Jl0-16 

dial pulse input from the 460B. 

Dialing output - ground supply for talk battery when a path is seized; also, the 
DO seizure input for the 424B/424C selector by way of lead Dl if DSS is not provided J12-16 

(M option) or if provided (Q option) by way of the DSS console. 

ILl Intercom lamp 1 - lamp circuit for path 1 to station 0 and 3-19. J12-8 

IL2 Intercom lamp 2 - lamp circuit for path 2 to station 0 and 3-19. Jll-16 

IRl Intercom ring 1 - ring side of path 1. J12-14 

ITl Intercom tip 1 - tip side of path 1. Jl2-34 

IR2 Intercom ring 2 - ring side of path 2. J12-0 

IT2 Intercom tip 2 - tip side of path 2. J12-1 

LF2 
Intercom flash - 60 IPM signal from the interrupter applied to all tel sets during the 

Jl2-7 period an intercom path is seized until call is answered and selector is released. 



'l ca 
CD 

LEAD 
DESIG 

LK 

LT2 

MG 

MS 

PA 

RC 

RH 

RSl 

RS2 

SS 

TC 

TD 

TABLE Z (Contd) 

LEAD TABLE-INTERCOM CIRCUIT 

KTU/CONNECTOR 
FUNCTION 

PIN NUMBER 

Dial tone disconnect - ground is applied to this lead by the selector after first digit of an Jl0-30 
J12-30 intercom code is dialed to stop dial tone. 
J14-26 

Transfer digit 2 - provides ground from DSS console to operate TR, TRl relays (codes 10-19). J9-39 

Motor ground - ground to start interrupter motor when any intercom path is seized. Jll-6 

Motor start - from interrupter motor circuit, starts interrupter from MG when any path is 
Jll-5 seized. 

Paging signal - output to the paging amplifier ( 457C KTU). Paging (optional) speakers must be 
J16-0 connected as shown in Fig. 36. 

Calling ring - common ring of intercom circuits to voice and tone-alerting circuit and to J12-13 
J14-13 

TOUCH-TONE adapter. 
J16-9 

R relay hold - ground from LK lead is applied on this lead to 424B/424C KTU to prevent Jl0-26 
ringing until all dialing is completed. J12-26 

Reset - provides ground for 424B/424C KTU selector timer over RS2 lead. If TOUCH-TONE is Jl0-38 
provided, N option furnishes ground to the counting relays via the adapter. J14-38 

Reset - connected to RSl (see above). J9-19 

Station signaling input - when dialing is complete, this lead carries the tone burst to the selector Jl0-14 
where it is applied to the VS lead of the station selected. J16-1 

Calling tip - common tip of intercom paths to voice and tone-alerting circuit and TOUCH-TONE 
Jl2-12 
J14-12 

adapter. J16-8 

Transfer digit - resets 424B/ 424C selector after 1st digit of a 2-digit code is dialed. 
J9-16 
J9-28 



TABLE Z (Contd) 

- LEAD TABLE-INTERCOM CIRCUIT 
0 

°' 
LEAD 

FUNCTION KTU/CONNECTOR 
DESIG PIN NUMBER 

TG To ground - provides ground to selector timer via the RSl lead. J9-38 

TTG 
TOUCH-TONE ground - supplies ground to control adapter when selector is seized (N option) or Jl0-39 
provides ground to DSS console selector relays (Q option). J14-36 

vso Station ringing - voice signaling lead - code 0. J9-34 

VS3 Station ringing - voice signaling lead - code 3. J9-25 

VS4 Station ringing - voice signaling lead - code 4. J9-26 

VS5 Station ringing - voice signaling lead - code 5. J9-20 

VS6 Station ringing - voice signaling lead - code 6. J9-21 

VS7 Station ringing - voice signaling lead - code 7. J9-32 

VS8 Station ringing - voice signaling lead - code 8. J9-30 

VS9 Station ringing - voice signaling lead - code 9. J9-29 

VSlO Station ringing - voice signaling lead - code 10. J9-14 

VSll Station ringing - voice signaling lead - code 11. J9-8 

VS12 Station ringing - voice signaling lead - code 12. J9-22 

VS13 Station ringing - voice signaling lead - code 13. J9-24 

VS14 Station ringing- voice signaling lead - code 14. J9-27 

VS15 Station ringing - voice signaling lead - code 15. J9-0 

VS16 Station ringing - voice signaling lead - code 16. J9-1 

VS17 Station ringing - voice signaling lead - code 17. J9-33 



TABLE Z (Contd) 

LEAD TABLE-INTERCOM CIRCUIT 

LEAD 
FUNCTION 

KTU/CONN ECTOR 
OESIG PIN NUMBER 

VS18 Station ringing - voice signaling lead - code 18. J9-31 

VS-19 Station ringing - voice signaling lead - code 19. J9-9 

Yl 
Selector counter relay No. 1 ground - provides ground to operate Yl counting relay from Jl0-25 
TOUCH-TONE adapter of DSS console. J14-14 

Y2 Same as above except for Y2 relay. 
Jl0-24 
Jl4-30 

Y3 Same as above except for Y3 relay. 
Jl0-22 
J14-29 

Y4 Same as above except for Y 4 relay. 
J9-36 
Jl4-32 

Y5 Same as above except for Y 5 relay. 
J9-37 
J14-33 

u; 
UI 

.~ 

UI 

~ 
0 z 
UI -Oii 

'l ... 
UI CD 

~ .. - 0 
$ 0 
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TABLE AA 

INPUTS AND OUTPUTS-424B/424C KTU 

TEST 
TO 

MON/TALK 
TEST FOR REMARKS 

FROM SWITCH 

INPUTS 

Jl0-18 A Battery 
GROUND TALK 

Jl0-17 B Battery 

J18-17 J9-15 B Ground 
TALK 

J18-18 Jl0-3 A Ground 

OUTPUTS 

1 sec. tone burst on VS lead of 
Tone burst heard after 

GROUND VS lead MON station tested. See Fig. 70 for VS 
dialing proper digit(s) 

lead assignment. 

Jl0-19 Ground - BYl lead 
Dialing complete-
1· or 2-digit code 

BEAT After dialing 1st digit, 
Jl0-30 TALK Ground LK lead dial tone should be 

removed 

Jl0-39 Ground - TTG lead Selector seized 

GROUND Jl0-35 B BAT. - BR lead Selector seized 
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TABLE AB 

INPUTS AND OUTPUTS-440A OR 478B KTU 

TEST 
TO 

MON/TALK 
TEST FOR REMARKS 

FROM SWITCH 

INPUTS 

GROUND J14-8 TALK A Battery 

J13-3 Required for 478B 
ABAT. 

J14-3 
TALK A Ground 

KTU only 

Either IC path seized-
J14-12 J14-13 MON Multifrequency signals any dial button 

depressed 

OUTPUTS 

J14-26 B Ground - LK lead 
1st digit of 2-digit 
code dialed 

BBAT. TALK 
J14-36 B Ground - TTG lead Selector seized 
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TABLE AC 

INPUTS AND OUTPUTS-4568 KTU 

TEST 
TO 

MON/TALK 
TEST FOR REMARKS 

FROM SWITCH 

INPUTS 

GROUND J16-18 A Battery 

J16-18 J16-3 A Ground 

J16-8 Jl6-9 TALK Talk Battery from 460B KTU - Any intercom path 
TC and RC leads seized 

Ground - from 424B/424C KTU 
J16-18 J16-19 (BY 1 lead) after dialing is 

completed on any path 

OUTPUTS 

J16-8 Jl6-9 Tone burst after dialing 
Any code dialed -
any path 

J16-1 Tone burst after dialing 
Any code dialed -

MON any path 

GROUND Dial 2 if paging is 

Jl6-0 
Voice conversation on intercom furnished - tone 
paging calls. burst and voice 

should be heard 
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TABLE AD 

INPUTS AND OUTPUTS - 4608 KTU 

TEST 
TO 

MON/TALK 
REMARKS 

FROM SWITCH 
TEST FOR 

INPUTS 

Jll-18 A BAT. - intercom talk 
battery 

TALK 

Jll-17 
B BAT. - intercom relay 
battery 

GROUND lOV± steady lamp voltage -J12-4 MON 
paths 1 and 2 

J12-35 TALK B Battery Selector seized 

J12-7 MON lOV± at 60 IPM - lamp flash Interrupter running 

Jll-3 A Ground 

Jll-17 Jll-15 TALK B Ground 

Jll-6 Ground - MG lead 

OUTPUTS 

J12-14 J12-34 Talk Battery - path 1 
TALK Selector seized 

J12-0 J12-1 Talk Battery - path 2 

I J12-8 
Intercom path 1 seized 

J12-9 
GROUND MON lOV± at 60 IPM 

Jll-16 Intercom path 2 seized 

Jll-19 

J12-12 Jl2-13 TALK 
Talk BAT. -TC and RC 

Any path seized 
leads 
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TABLE AE 

PAGING-457C KTU 

Lift handset and depress button 
associated with idle IC path 

(lamp dark). 

~ I ~w~ 
-,~~~~~~~~~~~-J-~~~~~~~~~~ .... , 

Associated button flashes Refer to sequence on IC call. 
and IC dial tone heard. 

Dial paging code (digit 2). 

OK FAILURE 
1-~~~~~~~~~~~~.L.-~~~~~~~~~~-, 

Background music (if provided) 1. Defective selector. 
removed from speakers. One- 2. Open SS lead-424B/424C, 
second tone burst heard in 456B. 
paging speakers. 3. Open PC lead-424B/424C. 

OK 

I 
Announcement heard in 
speakers. 

Page 118 

Paging station talks in handset. 

4. Defective 457C. 
5. Open PA lead-456B, 457C. 
6. Volume improperly set 

(see 4.50, 4.52). 

FAILURE 

I 
1. Open PA leads-456B, 

457C. 
2. Defective 457C. 
3. Volume improperly set. 
4. Defective speaker or 

wiring. 
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TABLE AF 

LEAD TABLE - 457C KTU 

LEAD KSU/CONNECTOR 
DESIG. 

FUNCTION 
PIN NO. 

PA Paging input - voice and tone alerting 
Jl5-16 

input from the 456B KTU. 

Paging code - when code 2 is dialed, 
PC -24V is applied to this lead from Jl5-19 

456B KTU to enable amplifier. 

PO-Pl 
Paging amplifier output - outputs J15-0 
from paging amplifier to speakers. J15-1 

TABLE AG 

INPUTS AND OUTPUTS - 457C KTU 

TEST 
TO 

MON/TALK 
TEST FOR REMARKS 

FROM SWITCH 

INPUTS 

Jl5-18 A Battery 
GROUND 

Jl5-17 B Battery 
TALK 

Jl5-l 7 J15-15 B Ground 

GROUND Jl5-19 A Battery (PC lead) Code 2 dialed 

J15-8 J15-9 MON Background music If provided 

OUTPUTS 

J15-0 Code 2 dialed; voice input 
GROUND MON Voice and tone alerting 

at calling station J15-1 
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TO 
SPEAKERS 
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CONN 
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OK 

I 
Background music heard. 

OK 

I 
Background music removed. 
Paging circuit enabled. 

TABLE AH 

BACKGROUND MUSIC 

Paging circuit idle. 

Paging code dialed. 

155 4, SECTION 518-450-100 

FAILURE 

1. COAM music source 
defective, connected 
wrong, or volume set 
improperly. 

2. Defective 33A coupler, 
fuses operated, or volume 
set improperly. 

3. Open PT and/or PR leads-
33A, 457C. 

4. Defective 457C. 

FAILURE 

I 
Refer to sequence on paging. 
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OK 

Line button restores; lamp 
flashes. Background music 
heard by held party. 

OK 

I 
Background music removed; 
voice conversation 
reestablished. 
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TABLE Al 

MUSIC ON HOLD 

Call in progress 
on CO/PBX line. 

I 
Hold button depressed 
at 7 A station. 

Line button depressed. 

FAILURE 

I 
(a) Line circuit troubles

refer to sequence on 
line circuits 

(b) No background music 
1. COAM music source 

defective, wrong 
connections, or 
improperly set volume. 

2. Defective 33A coupler 
or fuses operated. 

3. Open MT and/or MR lead-
33A, 451B, 498A. 

4. Open R(CO) or R(STA). 

5. Open L or A lead (498A). 

FAILURE 

I 
1. Defective tel set. 
2. Defective line circuit. 
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TABLE AJ 

LEAD TABLE-451-TYPE KTU 

LEAD 
DESIG 

FUNCTION KSU/CONNECTOR PIN NO. 

MT Music tip - tip side of music source input -
J18-35 through 33A voice coupler 

MR Music ring- ring side of music source input-
J18-36 through 33A voice coupler 

R(CO) Ring (Central Office ) - multiple of ring side 
J18-19,39,24, 14,31,34,28 of CO/PBX circuit 

R(STA) Ring (Station) - multiple of ring side of 
J18-20, 30, 25, 9, 16, 32, 29 line toward station 

TABLE AK 

INPUTS AND OUTPUTS-451-TYPE KTU 

TEST 
TO MON/TALK 

TEST FOR REMARKS 
FROM SWITCH 

INPUTS 

J18-35 Jl8-36 MON Music-on-hold output Music source connected 

OUTPUTS 

J18-19 J18-20 Music-on-hold output CO/PBX line 1 on hold 

J18-39 J18-30 Music-on-hold output CO/PBX line 2 on hold 

J18-24 Jl8-25 Music-on-hold output CO/PBX line 3 on hold 

Jl8-14 Jl8-9 MON Music-on-hold output CO/PBX line 4 on hold 

Jl8-31 J18-16 Music-on-hold output CO/PBX line 5 on hold 

Jl8-34 J18-32 Music-on-hold output CO/PBX line 6 on hold 

J18-28 Jl8-29 Music-on-hold output CO/PBX line 7 on hold 
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33A 
COUPLER 
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TABLE AL 

LEAD TABLE -498A KTU EQUIPPED WITH 116A1CM 

LEAD 
FUNCTION KSU/CONNECTOR PIN NO. 

DESIG 

MT Music tip - tip side of music source input- J18-12 
through 33A voice coupler 

MR Music ring - ring side of music source input - J18-38 
through 33A voice coupler 

R (STA) Ring (Station) - multiple of ring side of line J18-37, 19, 39, 16, 30, 31, 32 
toward station 

T(STA) Tip (Station) - multiple of tip side of line J18-34, 36, 35, 14, 11, 13, 33 
toward station 

L Lamp - multiple of lamp lead toward J18-0, 24, 23, 20, 28, 27, 29 
station 

A A lead - multiple of A lead toward station J18-21, 25, 22, 1, 8, 9, 26 

TABLE AM 

INPUTS AND OUTPUTS - 498A KTU 

TEST MON/TALK 
FROM TO SWITCH TEST FOR REMARKS 

INPUTS 

J18-12 J18-38 MON Music-on-hold input Music source connected 

OUTPUTS 

J18-34 J18-37 Music-on-hold output CO/PBX line 1 on hold 

JlS-36 J18-19 Music-on-hold output CO/PBX line 2 on hold 

J18-35 JlS-39 Music-on-hold output CO/PBX line 3 on hold 

J18-14 J18-16 MON Music-on-hold output CO/PBX line 4 on hold 

J18-11 J18-30 Music-on-hold output CO/PBX line 5 on hold 

J18-13 JlS-31 Music-on-hold output CO/PBX line 6 on hold 

JlS-33 JlS-32 Music-on-hold output CO/PBX line 7 on hold 
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C BAT 
S~EET 4 
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5708 KSU-DASH 
LINES SHOW 570A 
KSU. 
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400G OPTIONS 

OPT FEATURES 

TIMEOUT SHORT TIME DE Ln 
(APPROX 5 SECONDS) 

VISUAL 
LAMP WINK HOLD CKT 

w AUDIBLE INTERRUPTED RING SIGNAL 

NOTES: 
1. REQUIRES A lllUNTING 

FACILITY REQUIPPED WITH 
AN 18-, 20-, OR 40-PI N 
CONNECTOR. 

2. THE STATUS OF THE 
RELAYS FOR ALL 
FUNCTIONS OF THE KTU 
ARE AS FOLLOWS· 

FUNCTION 

I 

I 

I 

~E 

RING 
SEQUENCE 

LAMP WINK 
SEQUENCE 

I 

* LAMP 
FLASH 
SEQUENCE 

: 
: 
: 

li INC 
ANS 

..J OR .. RING INIT HOLD a: CYCLE 
CALL 

A R 0 R € 
8 0 R 
c R 0 
L O* R 
-R - RELEASED 

0 = OPERATE 

0 
0 
0 

* • FOLLOWS RINGiNG 

PIO 
INTERRUPTER 

CO OR PBX 
LINE T(CO) 

10V t. 

LW 

LF 

ST 

MG 

B BAT. 

B GRD 

PIO 
CONN 

14 

1l 

12 

16 

10 

11 

17 

15 

Fig. 75-Condensecl Functional Schematic of 400G KTU (CO/PBX Une Circuits) (Sheet I of 2) 
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TOP VIEW OF THE OPT I ON BLOCK-HANOLE ASSEMBLY. 
THE OPT ION SYMBOLS THAT ARE SHOWN CONNECTED 
TO TERMINALS INDICATE FACTORY PROVIDED OPTIONS. 

A C E 

*OPTION PLUG STORAGE POSITION (FOR USE WHEN 
ASSOCIATED OPTION IS REQUIRED). 

R3 

A2 

A1 (!) 

OPTION 

w 

ISS 4, SECTION 518-450-100 

A 
R6 

R4 
B 

c 
CT T 

RT2 
B2 

RT1 l® 
BJ 

CONNECT 
FACTORY OPT ION PLUG 

TO TERMINALS PROV IOED 

B2- 83 ./ 
A1- A2 ,/ 

C2 -C3 ,/ 

Fig. 75-Condensed Functional Schematic of 400G KTU (CO/PBX Line Circuits) (Sheet 2 of 2) 
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OPTIONS 

OPT FEATURES 

T* CO OR PBX LINE CIRCUIT 

W* INTERRUPTED RING 
t-------1 AUDIBLE COMMON AUDIBLE WITH 

v SIGNAL GROUND FOR RELAY 
CONTROL 

LONG HOLD ABANDON 
S* HOLD 

TIMEOUT (FOR ESS #1, 
ESS #2, 812 PBX, 770 

CIRCUIT PBX, DIMENSION PBX) 
t-- RELEASE 

R SHORT HOLD ABANDON 
(FOR ALL OTHERS) 

y TIME WITH l 14 SECONDS 
t OUT WITHOUT l 6 SECONDS 

*FACTORY INSTALLLED )( 
tAW OPTION PLUG IS NOT PROVIDED. USE 

KS21290, L7 OPTION PLUG GOU CODE RING 
841-732-613 SEQUENC 

NOTES: 
1. REQUIRES A MOUNTING FACILITY 

EQUIPPED WITH AN 18-, 20-, 
OR 40-PIN CONNECTOR. 

2. THE STATUS OF THE RELAYS FOR 
ALL FUNCTIONS OF THE KTU 
ARE AS FOLLOWS: 

3. R109 AND Q105 PROVIDE ON 
ISSUE 2 OR LATER 

4. T-OPTION ISSUE 1 ONLY. OPTION 
PLUGS J1 AND J2 HAVE BEEN 
REMOVED ON ISSUE 2 OR LATER 

5. NOT PROVIDED ON ISSUE 2 OR 
LATER 

FUNCTION 
>- ANSWERING 

LAMP WI 
SEQUENC 

I 

)( 
LAMP 
FLASH 
SEQUENC 

CO OR PBX 
LINE T 

R 

KEY TEL SET 
SW PU 
HOOK KEY 

a ,........, .--
I' 

bwci 1, A1 •I 
P"'l HOLD 
L-...J KEY '---

LG•I 
RG•I AUD SIG 

L R OR R1 

: ~ /" 

E [ AUD SIG 1 
±=hi• PWR SUP 

NK 
E RG : r 

" r 

: , 
> 

l LAMP l 
E PWR SUP ~· LG 

" r 

~ 
INTERRUPTER 

> 
PWR SUP 

MG•_! 
INCOMING .. .... 

w RING-ct: 
OR 
INITIATING 

HOLD P/0 
INTERRUP 

P/0 

l 20-2s voe + 
TER CONN ol 

CYCLE CALL 
R o 
H RL 

RL - RELEASED 
0 - OPERATED 

'--- PWR SUP -
RL RL 

RL o 

T(COJ ./ 
' 

l R(COJ 

R(STAJ,,. 
T(STA) 
A ' 

-< 
L 

RC 

l RN 
' 

10V ± _,, 

' 
L LW -< 

LF 
-< 

ST 
-< I 

MG 
./ 

B GRD 

B BAT._,, 

' 
P/0 CONN 

Fig. 76-Condensed Functional Schematic of 400H KTU (CO/PBX Line Circuit) (Sheet l of 2) 
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400H KTU I l 
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l _tH"1 
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~f( ~ 
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@ 
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l 
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NETWORK 

1--------

I IC101 
LOGIC 

~(NOTE 3) 

l 

~" 

B2 

®B3 

d3) 

B 1 '.....,_____, 

® u (NOTE 5) 

C102 

D2 01 
• • 

TEST PINS 

~ R105 

* 1 
CR101 

TOP VIEW OF OPTION 
BLOCK-HANDLE ASSEMBLY. 
OPTION SYMBOLS SHOWN 
CONNECTED ARE IN 
FACTORY INSTALLED 
POSITIONS. 

Fig. 76-Condensed Functional Schematic of 400H KTU (CO/PBX Line Circuit) (Sheet 2 of 2) 
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A Y3 

Y3 
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Fig. 77-Condensed Functional Schematic of 424C KTU (Dial lntemlm 19-Code Selector Circuit) 
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Fig. 78-Condensed Functional Schematic of 440A KTU (MD) (TOUCH-TONE Adapter Circuit) 
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CONN BLK 3 P/O 
CONN 

[~ 
3A MT 

TO 33A 
VOICE 
COUPLER _!IR 4A MR 

35 

36 

21 f-i 
22 ~ 

12 f-i 
13 ~ 

8 f-i 
23 ~ 

26 f-i 
27 ~ 

;7 f-i 
38 ~ 

33 ~ B 

,.....--
P/O 
CONN 

I" 

I? 

1, 

I?" 

1, 

' ' 

.----
P/O 
CONN 

R(CO) -< 

R(STA) 

R(CO) 

R(STA) -< 
R(CO) 

R(STA) -< 
R(CO) 

" R(STA) -< 
R(CO) -< 
R(STA) 

"" 
R(CO) -< 
R(ST& -< 
R(CO) -< 
R(STA) 

L__ ' 

3-~~~E 
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13 

~~~~E 
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9 3-5TH 
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13 CKT 
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13 CKT 

Fig. 79-Condensed Functional Schematic of 4518 KTU (Music-On-Hold Circuit) 
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EXTI 

EXRI 

EXT2 

EXR2 

EXT3 

EXR3 

EXT4 

EXR4 
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EXR5 

EXT6 

EXR6 

EXT7 

EXR7 

B BAT 

B GRD 

J TO IST 

LINE 
RINGER 

J TO 2ND 
LINE 
RINGER 

J TO 3RD 
LINE 
RINGER 

] 
TO 4TH 
LINE 
RINGER 

J TO 5TH 
LINE 
RINGER 

J TO 6TH 
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RINGER 

J TO 7TH 
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]
TO 
POWER 
SUPPLY 

Fig. SO-Condensed Functional Schematic of 452A KTU (Power Failure Transfer Circuit) 

Page 141 



SECTION 518-450-100 

455A KTU 

R2 
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-24 

TRANSISTOR 
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•I~ 3 

-24~ 18 
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Fig. 81-Condensed Functional Schematic of 455A KTU (Tone-Ringing Signal Generator Circuit) 
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P/O 457C KTU -24 -24 
P/0 B B 
CONN 

Kl R7 
TO 424B/424C PC 19 ~ KTU I• CRI 

C4 RS RIO 
•IH 

-24 

A TRANSISTOR 

C2 l CKTS QI Q2 

[ " 
Tl 
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3 (TO 33A 
VOICE COUPLER) PR 

9 
TRANSISTOR 

PA CKTS Q3 Q4 
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[ " R9 

TO CONN :=1 BLOCK I C6 
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[' ~' ~-24 18 

TO 
B BAT ~-24 POWER 17 

SUPPLY 
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15 f---11• 

Fig. 83-Condensed Functional Schematic of 457C KTU (Paging Amplifier Circuit) 
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4608 KTU 

,--------------~--, 
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~ I CRI 
8 + -24V 

I 1rlRCUIT 1J I Q2, Q3 

I fC2 B R4 I CR22 I SCI LBI 

I LF 
SCI CR20 I ~a •I 
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R 13 B 
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Fig. 84-Condensed Functional Schematic of 4608 KTU (2-Path Intercom Access Circuit) (Sheet 1 of 2) 
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Fig. 84-Condensed Functional Schematic of 4608 KTU (2-Path Intercom Access Circuit) (Sheet 2 of 2) 

Page 147 



.... 
"' 

TO 
Ptl-IER 
SUPPLY 

TO 
424C 
KTU [ 

T 

R 

A BAT 

A GRO 

A GRD 

B GRD 

B GRO 

TTG 

RS1 

rpjO' 
CONN 

B12 

B1l 

B1B 

Bl 

' Al 

_/ 

' 
815 

_/ A15 

-< Bl6 

' 
B3B 

.____ 

47BB KTU 

li'JPUT 
NETWORK 

Ptl-JER 
SUPPLY 

t 

-10.4V 

-5.2V 

A °"A j® 
© 

c::-~ 

HIGH BEF 
(STAR) 
ANO Ltl-1 
LIMITER 

LOW BEF 
'STAR) 
AND HIGH 
LIMITER 

NC 

OPTIONS © IS INSTALLED AND @DISCONNECTED 
WHEN 4768 KTU IS USED WITH 570-TYPE KSU. 

CHANNEL FILTERS 
(STAR) ANO DETECTORS 

TRANSLATION 
AND 

ENABLE 

TIMING 
AND 
COtffROL 

MEMORY AND 
RELAY 
DR IVERS 

Fig. 85-Condensed Functional Schematic of 4788 KTU (TOUCH-TONE Adapter Circuit) 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

ADDENDUM S 18-450-102 
Issue 2, April 1980 

14A COMMUNICATION SYSTEM 

(COM KEY* 1434) 

1. GENERAL 

1.001 This addendum supplements Section 
518-450-102, Issue 3. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is reissued to: 

• Provide additional information related to 
the Federal Communications Commission's 
(FCC) Registration Program 

• Revise information supplied in Issue 1 of 
the addendum. 

1.003 This addendum was issued to add information 
on the treatment of central office (CO) 

lines under the FCC Registration Program and to 
add the output capacity of the 457C KTU (Paging 
Amplifier Circuit). 

2. CHANGES TO SECTION 

Issue 1 Changes 

2.001 On Page 3, after paragraph 1.05, add the 
following paragraph: 

1.06 Incoming CO lines to be installed in compliance 
with the FCC Registration Program must 

be routed through a standard network interface. 
Information on approved interfaces is contained in 
Sections 463-400-100 through 463-400-150. 

2.002 On Page 21, at the end of paragraph 2.35, 
add the following: The output of the 457C 

KTU is 3 watts of peak power. 

Issue 2 Changes 

2.003 Revise paragraph 1.06 as follows: 

1.06 The 14A Communication System has not 
been registered with the FCC and new 

systems will not be manufactured after January 1, 
1980. Also after January 1, 1980, connection of 
customer-provided equipment (CPE) or telephone 
company-provided equipment to the 14A Communication 
System requires the use of a 33B voice coupler 
when providing music-on-hold and the 415C, 454C, 
471C, and 479C key telephone units (KTUs) must 
be used when providing related services. Previously 
connected or Class C system components may be 
used for additions and maintenance at grandfathered 
installations for the life of the equipment, provided 
they are not modified. Class C components may 
also be used in new installations after January 1, 
1980. 

*Trademark of AT&T. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
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1. GENERAL 

1.0 I This section contains identification, installation, 
connection, operation, and maintenance 

information for the 14A Communication System. 

1.02 This section is reissued to: 

• Add information on the 580B key service 
unit (KSU) and show the 580A KSU rated 
MD 

•Add information on the KS-21939,L2 
loudspeaker which replaces the KS-16846,L2, 



and change code of KS loudspeaker to 
KS-21880,Ll 

•Add D-180759 kit of parts for installing 
215Cl power unit 

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

•Add satellite information using 14Al-type 
terminal blocks 

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

• Add 400G and 400H KTU s 

• Add use of 415A KTU in 580B KSU 

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

1.03 Further information may be found in: 

• 463-341-102-Protective Connecting 
Arrangement FTP (33A Voice Coupler, 
SD-69911-01) 

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

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

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

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

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

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

• CD- and SD-69653-01, Issue •3• -14A 
Communication System Circuit 

ISS 3, SECTION SlS-450-102 

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

•CD- and SD-69657-01, Issue 2-7Al, 7Bl, 
•and 7Cl• Station Busy Selector Consoles 
for Use With 14A Communication System, 
•21A Communication System, 1A2 Key 
Telephone System• 

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

•CD- and SD-69922-01, Issue •2• -Audio 
Features, 451-Type •and 498A• KTU 

•CD- and SD-69924-01, Issue 1-7 A 
Communication System External Signaling 
Circuit 

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

• •en- and SD-69942-01, Issue 1-400H KTU• 

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

1.04 In installations which require more than 18 
stations but no more than 7 CO/PBX lines, 

refer to Section 518-450-103. This section details 
the use of 832- or 2832-type telephone sets with a 
580-type KSU (COM KEY 734). 

1.05 Condensed functional schematics of consoles 
and key telephone units are located at the 

end of this section. 

2. DESCRIPTION OF APPARATUS 

2.01 The 14A Communication System will 
accommodate a maximum of 14 CO/PBX 

lines and 34 stations. It is wired for a 3-path 
intercom. A 580-type KSU houses the power 
supplies and KTU mountings. Telephone sets (833-
and 2833-type) are special 20-button desk and wall 
sets providing basic services such as pickup, hold, 
recall, illumination, voice and tone signaling, multiline 
conferencing, and automatic button restoration 
(ABR). Optional system features are privacy 

Page 3 



SECTION 518-450-102 

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

2.02 In the 14A Communication System, each 
station has access to all CO/PBX lines and 

the three intercom paths. One station, selected 
as the attendant station (intercom code O), is the 
only station factory-wired in the KSU for CO/PBX 
ringing on a common audible basis. Options are 
provided to permit CO/PBX lines to ring at other 
stations. •A maximum of three stations can be 
equipped with consoles to serve as attendant stations. 
The second and third attendant stations can be 
assigned any intercom code from 7 to 39 .• 

2.03 As factory-wired, incoming calls on the 
CO/PBX lines are answered at the attendant 

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

2.04 The attendant station (station code 0) is the 
only station that can divert its common 

audible ring via the optional ring transfer (formerly 
referred to as night transfer) feature. 

2.05 Any station may be optionally wired for 
CO/PBX ringing on a single line or for 

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

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

2.06 Intercom station codes are 0 (attendant 
station) and 7 through 39. Codes 1, 2, and 

3 are the first digits of the 2-digit station codes; 
codes 4, 5, and 6 are paging codes. 

Page 4 

580-TYPE KSU 

2.07 The 580A (MD) KSU (Fig. 1 and 2) is a 
120A apparatus box with a removable front 

and rear cover and is designed for floor mounting 
only (Fig. 1 and 2). It contains the following 
components: 

• Two internally mounted power supplies and 
a KS-15900, Ll interrupter -

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

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

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

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

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

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

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

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

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

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

•All wiring for use of a 451-type KTU 
(music-on-hold) in J27 and J29 has been 
removed and replaced with wiring for the 
498A KTU. 

• "C" battery has been added to J26 for 
future use. 

• Additional leads for planned feature additions 
have been brought out on terminals IA to 
15A of block 6. 
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Fig. 1-580-Type KSU (Cover Removed) 
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Fig. 2-580-Type KSU (Gate Open) 
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155 3, SECTION 518-450-102 

LINE STATUS 
LAMPS 

FUSE PANEL 
(SEE TABLE K) 

400-TYPE 
KTUS 

(SEE NOTES 
I AND 3) 

KS-15900,LI 

INTERRUPTER 

(SEE TABLE A) 

L~I 
~ 

L04 L24 

JI 

Fl 0 
0 
0 

F4 0 

0 0 0 0 0 
0 0 
0 0 
0 0 

455A 
KTU 

0 
0 
0 

456B OR 468A 
KTU 

0 0 
0 0 
0 0 

457C 
KTU 

Ji. 
0 
0 
0 
0 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 F53 

0 0 
0 0 
0 0 

F56 

400-TYPE 
KTUS 

(NOTES I AND 3) 
451-TYPE 
OR 
498A KTU 
(NOTE 2) 

452A 
KTU 

NOTES' 
I. USE ANY CODE OF 400-TYPE KTU EXCEPT-DO NOT 

USE 400H IN A 580A KSU IF SUPPLYING MUSIC-ON-HOLD. 
2. USE 451-TYPE KTU ONLY IN 580A. USE 498A KTU 

WITH 116AI CM ONLYINSBOB. 
3. A 415A KTU CANBE USED IN PLACE OF A 

400·TYPE IN A 580B ONLY. 

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

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

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

2.09 All wiring connections are made on connecting 
blocks located in the KSU (Fig. 2). As all 

stations pick up all lines and each line appears on 
the same button at all telephone sets, all equipment 
connections are factory-wired to the connecting 
blocks. 

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

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

(a) Connecting block 1 (Fig. 4) provides the 
terminals on which option straps are placed 

for connecting power failure ringing, CO ringing, 
preset conference, and ring transfer. 
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CO RING f'OW[R FAllURE 
TRANSFER COUJMll 
A (TIP) 8 (RING) 
STATIONS 0-22 

ANO RING 
TRANSHR COlUMN 
STATIONS 0•22 

7 0 

8 0 

9 0 

10 5 0 

II 0 

12 0 

13 0 

STATION CODES 
14 

(FOR REFERENCE ONlY) 0 

15 10 0 

16 0 

17 0 

18 0 

19 0 

20 IS o 

21 0 

22 0 

T(I) 

R(I) (I) 

" °'""'' •m•M "l POWER FA I lUR£ COlUMN 
T (8) 20 

(8) R(8) 

TO DESIR£0 STATION IN RC( ) 
CO R I NG COlUMll 

TO DESIRED STATIONS IN 
PRESET CONFERENCE 
COlUMN 

l'R£5£T 
CONHR£NC£ 
COlUMN 
STATIONS 0-22 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

* 
0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

(2) (3) (4) 
0 0 0 

0 0 0 

(9) (10) (II) 
0 0 0 

(2) (3) (4) 
0 0 0 

(9) (10) (II) 
0 0 0 

0 0 0 

l'RESCT 
COWER ENCE 
TUMlllAU 

POWER FA 1 lUR£ 
TRANSHR COlUMll 
£ (TIP) F (RING) 
STATIONS 23-39 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

CO RING 
ANO RING 
TRANSFER COLUMN 
STATIONS 23·39 

24 

25 

26 

27 

28 

29 

30 

l'R£S£T 
CON FERENC£ 
COlUMN 
STATIONS 23·39 

31 STATION CODES 
(FOR REFERENCE ONl Y) 

0 0 0 0 10 32 

0 0 0 0 33 

0 0 0 0 34 

0 0 0 0 35 

0 0 0 0 36 

0 0 0 o IS 37 

0 0 0 0 38 

0 0 0 39 PO\IER FAILURE 
TRANSFER TERMINAL 

0 0 0 

(S) (S) (7) 
COMMON AUDIBLE TERMINAL 0 0 0 

20 0 0 0 

(12) (13) (14) 
CO RING TERMINALS 

0 0 0 RING TRANSfER TERMINAL 

(5) (6) (7) * 0 0 0 

(12) (13) (14) RSI 
0 0 0 

rt 24 

NOT£: 
NUMBERS SHO\oW IN 
PARENTH£S ES ( ) REPRESENT 

CGI THE 14 CO /PBX LINES , 

* FACT ORY PROV I OED STRAP t FACTORY PROVIDED STRAP 
MUST BE REMOVED WHEN 
"TOUCH-TONE" DIALING 
IS PROVIDED. 

Fig. 4-tTerminal Arrangement for Connecting Block 1• 
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(b) Connecting block 2 (Fig. 5) contains the 
diode arrangement for intercom preset 

conference and common audible signaling. 
Terminals are provided for connecting paging 
speakers and/or 20A-49 apparatus units. 

(c) Connecting block 3 (Fig. 6) contains the 
diode arrangement used with zone paging. 

Straps are placed on connecting block 3 to connect 
the zone to be paged to the desired code. 

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

lines. 

(e) Connecting blocks 6 and 7 (Fig. 8) provide 
terminals for connecting station code 0 

(attendant station) and station code 7, the incoming 
CO/PBX lines, the optional 33A voice coupler, 
and the optional MW or DSS consoles. 

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

2. 11 The block and column on which a station is 
cut down determines the intercom code 

assigned to that station. Intercom codes available 
are 0, and 7 through 39. 

2.12 The fuse panel in the 580-type KSU utilizes 
70-type fuses which give a visual indication 

of fuse status. The 29- and 67-type power units 
are equipped with 24-type fuses which do not 
provide a fuse status indication (Table K). 

2.13 The lamp panel in the 580-type KSU provides 
a status lamp for each CO/PBX line and 

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

CONSOLES 

A. 7 A 1 Selector Console (Station Busy Console With 
DSS) 

2.14 The 7Al selector console (Fig. 9) is a 40-button 
console providing a 33-button DSS field with 

station busy lamps. Of the seven remaining buttons, 
three are used as paging buttons, one is used as 
an intercom recall button, and three buttons are 
not used. Ivory (-50) is the standard console color, 
and a 7A2-* faceplate must be ordered with each 
console. •Current production consoles are equipped 

ISS 3, SECTION 518-450-102 

TABLE A 

LINE STATUS LAMPS 

DESIG 
LAMP 

FUNCTION 
CODE 

Ll 1st CO/PBX Line Lamp 

L2 2nd CO/PBX Line Lamp 

L3 3rd CO/PBX Line Lamp 

L4 4th CO/PBX Line Lamp 

L5 5th CO/PBX Line Lamp 

L6 6th CO/PBX Line Lamp 

L7 7th CO/PBX Line Lamp 

LS 8th CO/PBX Line Lamp 
51A 

L9 9th CO/PBX Line Lamp 

LlO 10th CO/PBX Line Lamp 

L11 11th CO/PBX Line Lamp 

L12 12th CO/PBX Line Lamp 

L13 13th CO/PBX Line Lamp 

L14 14th CO/PBX Line Lamp 

L15 1st Intercom Path Lamp 

L16 2nd Intercom Path Lamp 

L17 3rd Intercom Path Lamp 

LlS 
Through Spare 
L24 

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

B. 7B 1 Selector Console (Station Busy Console With 
MW) 

2.15 The 7Bl selector console (Fig. 10) is a 
40-button console providing a 33-button 
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COMMON 
AUDIBLE 
DI OOES 
(SEE NOTE) 

PRESET 
CONFERENCE 
01 OOES 

TO ZONE 1 
PAGING 
SPEAKERS 

TO ZONE 2 
PAGING 
SPEAKERS 

TO ZONE l 
PAGING 
SPEAKERS 

[ 

[ 

[ 

A B c 0 E F G 

-
_1 "9 I 

(1) c2q (j) (4) (5) (6) 

5 

(8) (9) (10) (11) (12) (B) 

> 

'"ITTn ..... -

15 

(1) (2) (j) (4) (5) 

20 ~ ~ 

(1) (2) (l) (4) (5) 
~ ~ 

24 <1l (2) (l) (4) 5:2 

NOTE: 
ATTENDANT COMMON AUOIBLE IS PROVIDED BY 
THE 14 DI OOES SHOWN, TO REMOVE A CO/PBX 
LINE FROM THE COMMON AUDIBLE GROUP, 

~ 

(6) 

~ 

(6) 

(6) 

REMOVE THE DIOOE ASSOCIAITO WITH THAT LINE. 

j 
(7) 

j 
(7) 

(7) 

H 

1 

(7) 

5 

(14) 

10 

0 

15 

0 

0 

0 20 

0 24 

Fig. 5-Terminal Arrangement for Connecting Block 2 

J TO 20A-49 APPARATUS 

UNIT FOR ZONE 1 

l TO 20A-49 APPARATUS 
UNIT FOR ZONE 2 

J TO 20A-49 APPARATUS 
UNIT FOR ZONE l 

message waiting field. Seven buttons are not used. 
Ivory (-50) is the standard console tand mounting 
cord• color, and a 7A2-* faceplate must be ordered 

for each console. The 7Bl selector console is 
normally used, in addition to the attendant's 
telephone set, to provide the message waiting 
feature. 

*Refer to Table B for color suffix. 
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B 

LLL 
'LL L 
"l l l 
15 o------0--<> 

20 

24 

NOTE: 

H 

10 

15 

20 

24 

SEE TABLE E FOR ZONE PAGING CONNECTIONS. 

Fig. 6-Terminal Arrangement for Connecting Block 
3 

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

ISS 3, SECTION 518-450-102 

EXTERNALLY MOUNTED APPARATUS 

A. 33A Voice Coupler 

2.16 The 33A voice coupler (Fig. 11) is an 
interconnecting unit which provides a point 

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

B. 20A-49 Apparatus Unit 

2.17 The 20A-49 apparatus unit provides a point 
of connection or interface to a customer-owned 

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

C. 22A-49 Apparatus Unit 

2.18 The 22A-49 apparatus unit is an external 
signaling circuit that activates a signaling 

device which is external to the telephone sets. 
The 22A-49 apparatus unit provides a contact 
closure or opens a contact. The contact closure is 
used to operate KS-16301 type signaling devices 
(Section 463-110-100) or other external alerting 
devices. The contact open may be used to operate 
signaling devices that are activated by an open 
circuit. The unit is 1-13/16 inches deep by 2-3/4 
inches high by 4-3/8 inches long and is wall-mounted 
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A 0 E G 

24 

5 

10 

24 

NOTE: 

DIODES SHOWN COMPRISE 
FACTORY WIRED POLARITY 
GUARD. DIODES ON CONNECT
! NG BLOCK 4 PROTECT LINES 
I THROUGH 7 ANO DIODES 
ON CONNECTING BLOCK 5 
PROTECT LINES B THROUGH 
14. 

* ON CONNECTING BLOCK 4 

t ON CONNECTING BLOCK 5 

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

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

• Common audible 

• Station codes 

• Station line ringing 

• Ring transfer. 
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D. 

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

•KS-21880,L 1 • Loudspeaker 

2.19 The KS-21880,Ll loudspeaker (Fig. 12) is an 
indoor loudspeaker used for paging. It is 

11 inches high by 10 inches wide by 6-1/2 inches 
deep. It has a potentiometer (with screwdriver 
adjustment slot) for volume control. The KS-21880,Ll 
loudspeaker is furnished with a walnut (woodgrain) 
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Fig. 9-7 A 1 Selector Console (DSS) 

finish only. tThe KS loudspeaker is directly 
interchangeable with the KS-21880,LU 

E. •KS-21 939,L2 Loudspeaker 

2.20 The KS-21939,12 loudspeaker replaces the 
KS-16846,12. It is a horn-type loudspeaker 

approximately 9-5/8 inches in diameter and is 
equipped with a screwdriver-adjusted volume control. 
The loudspeaker can be surface-mounted using the 
three holes in the swivel base; or, if desired, a 
List 3 can be ordered which is equipped with an 
adapter for mounting on a 1/ 2-inch pipe. The 
KS-21939,12 is for use at all indoor or outdoor 
installations requiring a horn-type speaker, and it 
can be used as a direct replacement for the 
KS-16842,12 at existing installations where a volume 
control is required.t 

KEY TELEPHONE UNITS 

2 .21 The circuitry for the 14A Communication 
System is provided by 400-series KTUs. 

Condensed functional schematics of the KTUs used 
in the 14A System are located at the end of this 
section. 

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

2.22 tThe 400-type KTU is a 4-inch unit which 
provides the telephone set with CO or PBX 

line service. One 400-type line circuit is required 
for each line. If the units are being installed in 
a 580A KSU, any code of line circuit can be used, 
except a 400H cannot be used if music-on-hold is 
being supplied-the 400H is not compatible with 
the 451B KTU which must be used in the 580A. 
Any 400-type KTU, whether equipped with 
music-on-hold or not, may be installed in a 580B 
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Fig. 10-781 Selector Console (MW) 

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

8 . •41 SA KTU (Automatic, DC Signaling, Private 
Line Circuit) 

2.23 The 415A KTU is a 4-inch, 18-contact KTU 
for connecting stations in the system to a 

private line terminated at a distant station. Another 
415A KTU, or other private line KTU which will 
respond to a de signal, is required at the distant 
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end. The 415A can be installed in any of the 
CO/ PBX jacks of the 580B only. Do not 
use a 415A in the 580B KSU if music-on-hold 
is furnished. The 580A does not have "A" 
battery and ground wired to these jacks and, 
therefore, will not accept the circuit. Additional 
information on the 415A KTU can be found in 
Section 518-215-400 and CD/SD-69559-0U 

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

2.24 The 424-type KTU is an 8-inch dial selective 
intercom unit. (Additional information on 

the 424B/ 424C KTU may be found in CD- and 
SD-69567-01.) One 424-type KTU is required in 
this system and occupies connectors Jl 7 and J18 
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TABLE I 

COLOR ORDERING GUIDE 

SPEAKERPHONE* TELEPHONE SETS, 

LOUOSPEAKER, ANO SELECTOR CONSOLES, FACEPLATES 

TRANSMITTER HANOSETS, HOUSINGS, 
HANOSET COROS 

SUFFIX COLOR SUFFIX COLOR SUFFIX COLOR 

- 3 Black -100 Avocado 

-108 Teak 

-109 Walnut 

-111 Gold 

-50 Ivory -50 Ivory -112 Orange 

-113 Brown 

-114 Red 

-115 Blue 

-118 Black 

-51 Green 

-53 Red 

-56 Yellow 

-58 White 

-60 Light Beige 

-62 Aqua Blue 

*The 4A speakerphone is not available in Ivory (-50). A D-180508 kit of parts is required 
to change the speakerphone to Ivory. Refer to Section 512-700-100 for kits of parts for 
other colors. 

in the 580-type KSU. In the 14A Communication 
System, the 424-type KTU provides: 

• Rotary dial selection 

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

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

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

The 424C KTU provides circuit 
improvements over the 424B, such as 
greater tolerance to TOUCH-TONE 
dialing and elimination or speaker 
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CAUTION' 
FU SE S MUST BE 
POSITIO NED AS SHOWN 

Fig. 11-33A Voice Coupler 

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

0. 440A or 4788 KTU (TOUCH-TONE Adopter Circuit) 

2.25 The 440A and 478B are 8-inch units that 
provide TOUCH-TONE dialing on intercom 

when used with the 424-type KTU. Additional 
information on the 440A KTU may be found in CD
and SD-69906-01 and on the 478B KTU in CD- and 
SD-69931-01. The 440A and 478B are electrically 
interchangeable, provided the 580A KSU has A 
GRD on pin 3 and B GRD on pin 15 of connectors 
J21 and J22. All 580-type KSUs with a serial 
number of 6184 or higher will have this option 
factory-wired. •For 580A KSUs with a lower 
serial number, a D-180720 kit of parts is supplied 
with the 478B KTU which permits application of 
the proper grounds. An instruction sheet (Fig. 13) 
is supplied with the kit of parts.• One TOUCH-TONE 
adapter is required in this system and occupies 
connectors J21 and J22 in the KSU. 
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E. 444-Type KTU (Selector Extender Circuit) 

2.26 The 444A KTU is an 8-inch, 80-contact unit 
which expands the 19 codes of the 424C 

KTU (19-code selector circuit) to a total of 37 
codes. •The 444B KTU is the same as the 444A 
except two option plugs have been added which 
have application only in the 21A Communication 
System. In the 14A System, the 444B should be 
used as supplied from the factory, that is, with 
the option plugs in positions 2-3 and 5-6.. When 
using the 444-type KTU, two more transfer digits 
are factory assigned and these digits may not be 
used as station codes. Digits 2 and 3 are used as 
the second and third transfer digits. (Additional 
information on the 444-type KTU may be found in 
CD- and SD-69653-01.) One 444-type KTU is 
required in this system and occupies connectors J23 
and J24 in the 580-type KSU. 

F. .451A, 4518, or 498A KTU (Music-On-Hold 
Circuit) 

2.27 The music-on-hold circuit is a 4-inch unit 
that is used with an externally mounted 

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

2.28 If a 580B KSU is used, the music-on-hold 
circuit must be a 498A KTU equipped with 

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

G. 452A KTU (Power Failure Ringing Circuit) 

2.29 The 452A KTU is a 4-inch unit that automatically 
"cuts through" up to seven CO/PBX lines 

to external line ringers in the event of a power 
failure. (Additional information on the 452A KTU 
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INSTALLATION INSTRUCTIONS FOR D-180720 KIT OF PARTS 

(580A KSU) 

This instruction sheet is intended to assist the installer 
when equipping a 4788 KTU in 580A KSUs having serial number 
6183 or lower. These KSUs require AGRO and 8GRD wiring on 
connectors J21 and J22 when a 4788 KTU is to be equipped 
in place of a 440A KTU. Discard this kit of parts if 4788 
KTU is to be equipped in 580A KSUs having serial number 
6184 and higher. 

PROCEDURE 

1. Remove cover from KSU. 

2. Open gate. 

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

Signal 

AGRO 
BGRD 

From 

J18-3* 
J23-15 

To 

J21-3,J22-3 
J21-15,J22-15 

* In some KSUs this connection must be soldered. 

fl23 fl" 
20 0 

0 Jl1 

JJL4 JJ22 lf s 0 
4. Plug 4788 KTU in connectors J21 & J22. 

5. Reasse~ble cover on to KSU. 

Fig. 13-•Facsimile of Instruction Sheet for D-180720 Kit of Parts• 
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may be found in CD- and SD-69652-01.) Two 452A 
KTUs are required in this system (one for each 
seven CO/PBX lines used) and occupy connectors 
J31 and J33 in the 580-type KSU. 

H. 4538 KTU (lamp Driver Circuit) 

2.30 The 453B KTU is a 4-inch unit that provides 
additional lamp current necessary to power 

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

I. 4548 KTU (3-Path Intercom Access Circuit) 

2.31 The 454B KTU is an 8-inch unit that contains 
three separate intercom paths. Path selection 

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

J. 455A KTU (Tone Ringing Signal Generator Circuit) 

2.32 The 455A KTU is a 4-inch unit containing 
the tone ringing generator that provides 

tone ringing on incoming CO/PBX calls. The 455A 
KTU occupies connector J25 in the 580-type KSU. 
(Additional information on the 455A KTU may be 
found in CD- and SD-69652-01.) 

K. 4568 KTU (Voice and Tone Alerting Circuit) 

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

• Ringback tone to calling party 

• Tone alerting signal to called party 

• Voice signaling to called party 

• Input signal to paging amplifier. 
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2.34 The 456B KTU occupies connector J26 in 
the 580-type KSU. (Additional information 

on the 456B KTU may be found in CD- and 
SD-69652-01.) 

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

L. 457C KTU (Paging Amplifier Circuit) 

2.35 The 457C KTU is a 4-inch unit that contains 
the ·paging amplifier circuitry for paging 

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

KITS OF PARTS 

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

2.36 A D-180486 kit of parts provides the privacy 
or lockout feature in a telephone set. A 

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

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

2.37 The D-180656 kit of parts (Fig. 21) provides 
a method for wall mounting COM KEY 

telephone sets. The kit consists of a shelf assembly 
(ivory colored) and a retaining clamp. The shelf 
will incline the telephone set 15 degrees from the 
horizontal to facilitate its use. 
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C. •D-180759 Kit of Parts (for Adding 215C1 
Power Unit to 580-Type KSU) 

2.38 The D-180759 kit of parts provides for 
mounting a 215Cl power unit (required for 

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

D. D-180720 Kit of Parts (for Adding 4788 KTU to 
Earlier Model KSUs) 

2.39 The D-180720 kit of parts is supplied with 
the 478B KTU and is required only when 

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

TELEPHONE SETS 

A. Full Service Telephone Sets 

2.40 The 833- and 2833-type telephone sets are 
20-button key telephone sets designed for 

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

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

2.41 Telephone sets for the 14A Communication 
System are available in ivory (-50) only and 

are shipped from the factory with throw-away, 
protective faceplates. For each set, it is necessary 
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to order a colored faceplate from the complement 
of nine vinyl-clad metal decorator faceplates that 
are available (see Table B). •current production 
sets are equipped with an ivory (-50) mounting 
cord. Earlier production had a satin-silver (-87) 
cord .• 

833A (MD) Telephone Set 

2.42 The 833A (MD) telephone set is a rotary dial 
desk-type key set. The set has 14 CO/PBX 

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

8338 (MD) Telephone Set 

2.43 The 883B (MD) telephone set is a rotary dial 
desk-type key set. The set has 14 CO/PBX 

line buttons, 3 intercom line buttons, a HOLD 
button, RECALL, a PRIV RLS button, and a 
privacy circuit. All buttons and the privacy circuit 
are factory-connected. 

8338M Telephone Set 

2.44 The 833BM telephone set is the same as 
the 833B (MD) telephone set except modular 

handset components are added. 

833C (MD) Telephone Set 

2.45 The 833C (MD) telephone set is a rotary dial 
desk-type key set. The set has 14 CO/PBX 

line buttons, 3 intercom line buttons, a HOLD 
button, a RECALL button, and a RING TR (ring 
transfer) button. The RING TR button is not 
factory-connected and must be connected in the 
field when the set is used to provide ring transfer. 
A privacy circuit (D-180486 kit of parts) can be 
installed in the set when privacy is required. 

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

833CM Telephone Set 

2.46 The 833CM telephone set is the same as 
the 833C (MD) telephone set except modular 

handset components are added. 



833DM Telephone Set 

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

mounting. 

833EM Telephone Set 

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

mounting. 

2833A (MD) Telephone Set 

2.49 The 2833A (MD) telephone set is the same 
as the 833A (MD) telephone set except it is 

equipped with a TOUCH-TONE dial. 

28338 (MD) Telephone Set 

2.50 The 2833B (MD) telephone set is the same 
as the 833B (MD) telephone set except it is 

equipped with a TOUCH-TONE dial. 

2833BM Telephone Set 

2.51 The 2833BM telephone is the same as the 
833B (MD) telephone set except it is equipped 

with a TOUCH-TONE dial and modular handset 
components have been added. 

2833C (MD) Telephone Set 

2.52 The 2833C (MD) telephone set is the same 
as the 833C (MD) telephone set except it is 

equipped with a TOUCH-TONE dial. 

2833CM Telephone Set 

2.53 The 2833CM telephone set is the same as 
the 833C (MD) telephone set except it is 

equipped with a TOUCH-TONE dial and modular 
handset components have been added. 

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

2.54 The 2833DM telephone set is the same as 
the 2833BM except it is designed for wall 

mounting. 
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2833EM Telephone Set 

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

mounting. 

B. Intercom-Only Telephone Sets 

575AM-50 Telephone Set 

2.56 The 575AM-50 telephone set is a rotary dial, 
6-button key set arranged for intercom 

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

2.57 As shipped from the factory, only two 
intercom buttons (buttons two and three) 

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

2.58 The intercom pickup buttons on the 575AM-50 
telephone set do not automatically restore 

to the nonoperated position when the handset is 
placed on-hook. 

2575AM-50 Telephone Set 

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

equipped with a TOUCH-TONE dial. 

3. INSTALLATION 

PLANNING 

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

for the 580-type KSU that: 

• Provides a safe working location 

Page 23 



SECTION 518-450-102 

• Provides floor space away from foot traffic 
and is protected from vehicular traffic 

• Has customer approval and is in his best 
interest 

• Has adequate light and is always accessible 

• Is protected from water damage or blows 
incidental to cleaning 

• Is central to station locations to permit 
shortest cable runs 

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

• Is not subject to extreme temperatures 

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

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

3.02 Arrangements should be made for the customer 
to provide a commercial ac power receptacle 

in accordance with the following: 

• Not under control of a switch. 

• Separately fused. 

• Receptacle should be grounded 3-wire type. 

3.03 Select appropriate apparatus according to 
job requirements. 

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

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

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

ORDERING GUIDE 

3.04 Apparatus for Basic Service: 

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

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

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

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

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

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

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

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

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

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

•Cord, Power (order required length) 

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

*Refer to Table B for oolor •uffb:. 



3.05 Optional Apparatus (order as required): 

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

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

•Console, Selector, 7Al-50 (Station Busy 
Console with DSS)-order faceplate separately 

•Console, Selector, 7Bl-50 (Station Busy 
Console with MW)-order faceplate separately 

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

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

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

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

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

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

•Plate, Face, 7A2-* (order one for selector 
console) 

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

•Loudspeaker, •KS-21939,L2 (outdoor or indoor 
loudspeaker-order as required for paging 
locations requiring a surface-mounted horn-type 
loudspeaker )41 

• •Loudspeaker, KS-21939,L3-same as List 2 
but arranged for mounting on 112-inch pipe• 
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•Loudspeaker, •KS-21880,Ll• (indoor 
loudspeaker-order as required for indoor 
paging locations) 

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

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

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

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

Loudspeaker, 760A-* 

Transformer, 2012B 

Transmitter, 666B-* 

Unit, Control, 55B 

• Speakerphone, 4A-order one for each station · 
to be equipped: 

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

Loudspeaker, 108A-* 

Transmitter, 680A-* 

Kit of Parts, D-180508 

Unit, Power, 85Bl-49 

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

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

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

••Unit, Telephone Key, 415A (Automatic, DC 
Signaling, Private Line Circuit; order as 
required)• 

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

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

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

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

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

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

•Module, Circuit, 116Al (order one for each 
498A KTU)• 

3.06 Replaceable Components: 

(a) 580-Type KSU -

•Fuse, 24B (3A) 

• Fuse, 24C (2A) 

•Fuse, 24F (5A) 

•Fuse, 70A (1-1/3 amperes) 

•Fuse, 70G (1/2 ampere) 

•Fuse, 70H (3/4 ampere) 

• Fuse, Bussman MDL-2 (2 amperes) 

•Fuse, Bussman MDX-5 (5 amperes) 

•Interrupter, KS-15900, Ll 
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•Lamp, 51A 

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

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

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

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

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

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

•Unit, Power, 29Cl 

•Unit, Power, 67Cl. 

(b) 7Al and 7Bl Selector Consoles 

•Base, 7Al (for 7Al selector console) 

•Base, 7Bl (for 7Bl selector console) 

•Cord, Mounting, DlOOJ-50 

•Housing, 6Al-50 

•Key, 6;17AG5 or 647J5 (bottom key in 7Al) 

•Key, 647J5C (top three keys in 7Al) 

•Key, 647AF5 or 647C5 (all four keys in 
7Bl) 

•Lamp, 51A 

•Plate, Face, 7A2- (see Table B for color). 

(c) 88A Voice Coupler -

•Fuse, 35P (3/4 ampere). 

(d) 575AM and 2575AM Telephone Sets -

• Cord, D20P-87 (mounting cord) 

•Cord, H4DU-50 (handset cord) 



• Dial, 9CA (rotary dial) 

•Dial, 35Y3A (TOUCH-TONE dial) 

•Key, 636A 

•Lamp, 51A 

• Set, Hand, G15A-50. 

(e) 832- and 2832-Type Telephone Sets -

•Refer to Section 503-701-110. 

(f) 833- and 2833-Type Telephone Sets -

•Refer to Section 503-702-110. 

INSTALLING 

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

components. 

A. 580-Type KSU 

Warning: The 680-type KSU weighs 
approximately 230 pounds excluding the 
plug-in units and requires extreme care in 
unpacking and handling to avoid personal 
injury or damage to the apparatus. 

3.08 The lift-off cover should be removed and 
the hinged gate securely latched (closed) 

prior to moving or lifting the apparatus cabinet. 
Accidental opening of the gate could result in 
personal injury and/or damage to the apparatus. 

3.09 To install the 580-type KSU: 

(1) Place cabinet in selected location and level. 

(2) Remove lift-off cover. 

(3) Secure cabinet to Door using appropriate 
fasteners. 

(4) Unlatch gate and open it slowly while 
observing that the cabinet is securely attached 

to floor and does not move or tilt. 
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(5) Close gate slowly while observing that wiring 
forms and cords do not pinch or bind. 

(6) Connect a 14-gauge ground wire from the 
LOC GRD terminal of the power units to 

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

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

(7) Terminate CO/PBX or private lines on 
connecting block 7, column A, terminals 23 

through 50. See Fig. 14. 

(8) Terminate station cables. Cut down the 
A50B connector cables on connecting blocks 

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

(9) Place or remove option straps (if required) 
and connect optional apparatus (such as 

selector consoles, loudspeakers, etc). 

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

(11) Close and latch gate. 

(12) Dress and attach all connector cables and 
inside wires, connected to the KSU, in a 

neat manner. Clean up and properly dispose of 
all scrap wire. 

(13) Install KTU s necessary to provide required 
services. See Fig. 3 for KTU connector 

arrangement. 
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15T CO/P!!X LINE [ 

2NO CO/P!!X LINE [ 

3RD CO/PBX LINE [ 

4TH CO/PBX LI NE [ 

5TH CO/PBX Liii[ [ 

&TH CO/PBX LIN[ ( 

7TH CO/PBX LINE ( 

8TH CO/PBX llN[ [ 

9TH CO/PBX LI II[ [ 

IOTH CO/PBX Liii[ [ 

llTN CO/PBX Liii[ [ 

I 2TH CO/P!!X l INE ( 

13TH CO/,l!X llllE [ 

14TH CO/PBX llll[ [ 

T(I) 

R(I) 

T(2) 
R(2) 

T(3) 

R(3) 

T(4) 

R(4) 

us I 
R(S) 

T(I) 

R(8) 

tl_7) 
R(7) 

T(I) 

R(8) 

T(9) 

R(9) 

UioI 
R(IO) 

T(ll) 

R(ll I 

T(l2) 

1i11IT 

T(l3) 

R(13) 

T(l4) 

R(l4) 

P/0 CONNECTING BLOCK 7 

l'.ABC~ 
~o ~ -0 0 C>--0 

_,, 0 0 C>--0 

25_9 0 0 C>--0 25 

0 0 C>--0 

0 0 C>--0 

0 0 C>--0 

0 0 C>--0 

30_9 0 0 C>--0 30 

0 0 C>--0 
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B. Satellite Wiring Plan 

3.10 The 14A System is designed for "home run" 
(direct) cabling from each telephone set to 

the KSU. Where it is more practical to serve a 
group of stations from a secondary location, a 
"satellite" wiring plan can be used. •The satellite 
wiring plan is a connecting block arrangement for 
station terminations served by connecting cables 
from the KSU. No more than 17 stations can 
be served from a satellite location.• 

Page 28. 

3.11 •cabling is required between the KSU and 
the satellite location to provide the following 

leads: 

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

• Six leads for each station code working from 
the satellite location. These are the VS, 
CO, SB, ±lOV, ET, and ER leads. 

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

3.12 Two methods are covered for providing the 
proper amounts of terminations and leads 

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

(a) Lamp leads for the line status lamp in the 
KSU and station codes 0 and 7 through 15 

are wired directly from the 400-type KTU. 

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

A station code grouping arrangement should 
be used where possible when satelliting. A 
satellite consisting of stations in the 0 and 7 
through 15 (group A) or of stations 16 through 
89 (group B) is the best arrangement. If stations 
from both groups must be intermixed in a satellite 
location, the lamp and lamp ground leads must be 
independently considered, whether using the 
14Al-type terminal blocks or the standard blocks 
and the nomograph. 

3.13 All satellite wmng arrangements should 
limit the total distance from the KSU to 

the satellite plus from the satellite to the station 
to 667 feet.• 
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C. •satellite Plan Using 14A1-Type Terminal Blocks 

3.14 The 14Al-type terminal blocks consist of a 
66-type connecting block factory-wired to 

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

3.15 If stations from groups A and B are to be 
intermixed on the same block, the station 

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

3.16 tGonnections between the terminal blocks 
and the KSU are made using connector 

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

3.17 •For the purpose of illustration, assume a 
satellite made up of station codes 7, 10, 14, 

16, 20, 23, 30, and 33. One 14Al-100 terminal 
block will be required for the first binder of the 
station cables and one 14Al-75 for the second binder. 
Three stations (7, 10, 14) are in lamp group A 
and five stations (16, 20, 23, 30, 33) are in lamp 
group B, requiring terminations and the placing of 
the bridging clips for a 3/5 combination as shown 
in Fig. 16. The station cables are terminated so 
that the three stations of group A appear on 
columns A, B, and C (codes 7, 10, 14, respectively), 
and the five stations of group B are on columns 
D, E, F, G, and H (codes 16, 20, 23, 30, 33, 
respectively) as shown in Fig. 19 .• 

3.18 •connector cables are plugged into the 
connectors of the terminal blocks and routed 

to the KSU. The cables are terminated in the 

ISS 3, SECTION 518-450-102 

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

D. •satellite Plan Using Nomograph 

3.19 The same basic rules apply for satellites 
using standard 66-type connecting blocks as 

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

3.20 The number of additional conductors required 
per L and LG lead is determined using the 

nomograph shown in Fig. 20. To use the nomograph, 
it is necessary to know three items: 

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

(b) Number of stations to work from the satellite 

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

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

3.21 •To illustrate the use of the nomograph, 
assume a satellite location is 400 feet from 

the KSU, eight stations are to be fed from the 
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f.____f _0 __ ' !---.....-~ 0_G _L:: 
A. ALL ONE GROUP OR COMBINATION OF 1/7 

f.____i _0_' I __ , f _D..._____" ::: 
B. COMBINATION OF 2/6 

ABCDEDFGH l I I !..____.f ______ f GROUP 

~-~~~-,__~...,.-~~~~~~~~~~~~~~~~-GROUP 

C. COMBINATION OF 3/5 

A B c D E DFG H 

f....__.I_I _f.....______...._1-=---==! ::: 
0. COMBINATION OF 4/4 

Fig. 16-•Terminal Assignments and Bridging Clip Locations-14A 1-Type Terminal Blocks• 

satellite, and the farthest station is 175 feet from 
the satellite. These figures are used as an example 
shown on Fig. 20 and are shown as dotted lines. 
To determine the number of extra leads required, 
use the nomograph as follows: 

(1) Locate the distance from the KSU to the 
satellite on scale A (400 feet). 

(2) Locate number of stations served by satellite 
on scale B (8 stations). 

(3) Using a straight edge, connect the points 
on A and B and extend the line until it 

crosses scale Cl. 
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(4) Note the point at which the line crosses Cl 
(approximately 33); find the same point on 

C2 and mark. 

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

(6) Using a straight edge, connect points on C2 
and E. 

(7) The point where the line from C2 to E 
crosses scale D indicates the number of 

additional conductors required (6 in the example) 
for each L and LG lead. 



CONN. BLOCK 
TERMINAL 

14A1-100 TERMINAL 
BLOCK CONNECTOR 1 

LEAD 
DESIG 

1A-H 
°"="2A~-~H~~~~~~~~~~~~-+ 2B ' T1 
o=3H""-'"-~~~~~~~~~~~~-+ 1 

.,....4A~--H~~~~~~~~~~~~--27 
°"='5A~-~H~~~~~~~~~~~~-+ 2 

ao-r;6A~-*R~~~~~~~~~~~~-+)28 
o-~~~~~~~~~~~~~-+3 

7H o-:;BA~-~H~~~~~~~~~~~~-+29 
....,..9A~-~H~~~~~~~~~~~~-+ 4 

~0 ~1o~A--H--~~~~~~~~~~~--) 3o 
o-11-H~~~~~~~~~~~~~ 5 

~12~A~-H--~~~~~~~~~~~-+ 31 
~13~A~-H"--~~~~~~~~~~~-+B 
~aT14"A--H--~~~~~~~~~~~-+)32 
o-15~H~~~~~~~~~~~~~ 7 

~16~A~-H--~~~~~~~~~~~-+33 
~17~A~-H,,_~~~~~~~~~~~-+B 

~0~1e"A--R--~~~~~~~~~~~-+) 34 
o-~~~~~~~~~~~~~-+9 

19H o-:,20~A~-H,,.....~~~~~~~~~~~-+35 

( R1 
..._ L 1 
;.._ 1A 
( T2 
( R2 
( L2 
;.._ 2A 
..._ T3 
( R3 
;.._ L3 
( 3A 
( T4 
;.._ R4 
( L4 
( 4A 
;.._ T5 
( R5 
( L5 
( 5A 
( TG 
( RB 
( LB 
(. BA 
( T7 
( R7 
(. L7 
( 7A 
( IT1 
(. IR1 
( IL1 
( ACG1 
( IT2 
( IR2 
.( IL2 

o-:-21~A--H,,_~~~~~~~~~~~-+ 10 
~0 ~22"A~-H;;.....~~~~~~~~~~~-+) 3B 
o-23~H~~~~~~~~~~~~~~ 11 

~24~A~-H,,.....~~~~~~~~~~~-+37 
~25~A~-H'"--~~~~~~~~~~~-+ 12 

~a~26nA--H..--~~~~~~~~~~~-+)38 
o-27=H~~~~~~~~~~~~~~ 13 

oa~2B-.A--H--~~~~~~~~~~~-+)39 
oa~29~A--H,,_~~~~~~~~~~~-+)14 
oa~30"A--H..-~~~~~~~~~~~-+)40 
....,.3-1H~~~~~~~~~~~~~~15 

°""'32~H:--~~~~~~~~~~~~~ 41 

....,..33~H:--~~~~~~~~~~~~~ 1B 

°"'"34~H:--~~~~~~~~~~~~~ 42 
°"="35=H:--~~~~~~~~~~~~~ 17 

~3B~H;--~~~~~~~~~~~~~ 43 

°"="37=F~-H,,.....~~~~~~~~~~~-+ 19 
o-=-~"--~~~~~~~~~~~-+44 

~38~H'--~~~~~~~~~~~~~19 
.....,,39=H:--~~~~~~~~~~~~~ 45 
o-40~H...__~~~~~~~~~~~~~20 
....-.4~1H...__~~~~~~~~~~~~~4B 
o-"42~H'--~~~~~~~~~~~~~21 
o-43~H---~~~~~~~~~~~~~47 
o-44~H'--~~~~~~~~~~~~~22 
o-45~H---~~~~~~~~~~~~~48 
....-.4B=H'"--~~~~~~~~~~~~~23 
o-47~H---~~~~~~~~~~~~~49 
....-4B=H...__~~~~~~~~~~~~~24 
o-49=H'"--~~~~~~~~~~~~~50 
oa~50:H:..-~~~~~~~~~~~~4)25 

( ACG2 
( A1 

,..._ ACG3 
·~ ACG4 
,( ACG5 
(A GND 
<: vs 
;,. C BAT 

,..._ co 
f B GND 
,;.. SB 
,( ~10V 
;.._ B BAT 

ET 
:( ER ,,,. 

I 

CONNECTOR 
CABLE 1 

COLOR 

.l_W-Bl,l_ 
J_BL-lf!l_ 
(W-0) 

Io-wI 
(W-GJ_ 

j_G-W) 
(W-BR) 

j_BR-WJ_ 
(W-S) 

Is-wI 
j_R-BLJ_ 
-iBL·RI 
])Hi_I 
j_O-RJ_ 
jR-G) 
]G·t!.I 
J_R-BRJ_ 
]BR-R} 
(R-S) 

.l_S-lli_ 
(BK-BL) 

:IBL-BK} 
.l_BK-01 
:IO-BKI 
(BK-G) 

.l_G-BKl 
:iBK-Bt!I 
:iBR-BK_l 
(BK-S) 
(S-BK) 
(Y-BL) 

J_BL-Yf 
Iv-oI 
j_O-Y_l 
.lY-G.l 
Io-vI 
(Y-BR) 

IBR-U: 
(Y-S) 

j_S-Y_l 
IV-BL) 
(BL-V) 

j_V-01 
Io-vI 
(V-G) 

J_G-V_l 
IV-BR) 
(BR-V) 
(V-S) 
(S-V) 

ISS 3, SECTION 518-450-102 

1 
2 
3 
4 
5~ 

6 
7 

_j__ 
9 
10 
11~ 

12 
13~ 

14 
15 
1B~ 

17 
1B 
19~ 

20 
21 
22~ 

23 
24 
25~ 

2B 
27 
2B~ 

29 
30 
}:1~ 

32 
33 
34 
35 
3B 
37 
38 
39 
40 
41 
42~ 

43 
44 
45~ 

4B 
47 
4B 
49 
50~ 
~ 

KSU 
lERMINAL 

TERMINATE IN KSU 
ON BLOCK AND COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
H OF 14A1-100 
TERMINAL BLOCK 

Fig. 17-~nnections for 14Al-100 Terminal Block (Sheet 1 of 4). 
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14A1-100 TERtlIIAL 
BLOCK CONNECTOR 2 

LEAD 
DE SIG 

CONN. BLOCK 
TERtlINAL 
38 

••7mdr------------------------~)28 
..,. L 1 .,.,,,._ ______________________ --+1 ..,. L2 

••~11.8 ________________________ -+, 27 
158 7 

•a~1 • ....-----------------------~)2 
•a23..n9-------------------------+)28 
D27B )8 
•aa .. 1~9-------------------------+> 28 
•a329 ...... -------------------------+)4 
•D3m511...---------------_._------~80 
•D3m9md-------------------------+)5 
•aa.-..9-------------------------+)81 
••3~.,.,,...----------------------.....,,)8 
•a4~0m9-------------------------+)82 
•D4~2-a-------------------------+) 7 
•D~44~9-------------------------+)33 
•a~gmd-------------------------+)8 
•D4~fMG-------------------------+)34 
l>":':,.,,.-------------------------,J8 
•D~48~8-------------------------+)35 

508 
•a~ax~--c----------------------~>10 
•0 ~1K~-wc----------------------.....,,)a& 
..,.11~A~-C,__ ____________________ __,, 11 
•D~15A;;,;...;-C:;.---------------------~)37 
•D~18"A~-C,_-----------------------,J) 12 
•a~23~A~-C:;.-----------------------+) 38 
•D~27r.A~-C;------------------------+) 13 
••~31~A~-C....---------------------__,,)38 
•DD~32~A--C;..-----------------------+)14 
......,35A.....,-c=----------------------.....,,)40 
•a~38A..,...,-C,__ ____________________ __,,)15 

( L3 
( L4 
( L5 
'- LS 
'- L7 
( IL1 
( AC81 
'- IL2 
( AC82 
, AC83 
'- AC84 
( AC85 
(VS 
'- CD 
( SB 
( t1DV 
'- ET 
(ER 
( L1 

' !:! ( LS 
(:n 
( L5 
(. ~ 
;,,. L7 
(~1 
(. ACG1 
C._!_L2 
( AC82 
(. ACS:! •a~38~A~-C:;.-----------------------+)41 

•aa~38"A~-c=----------------------___,)1s ,( ACG4 
·-~"""i-----------------------~)42 ( ACG5 •a~40~A--C:;.-----------------------+)17 ,( vs 42A-C 
•DD~44"A~-c=----------------------___,)43 

''" C!!!.. °""'48~A~-c=----~-----------------...) 1 S 
•DDT.47nA~-cr-----------------------+)44 

( EB 

·-~-------------------------~)18 
,( t~ 
~( ET D 48A-C ) 45 

·a~5o~A--c-------------------------+ ;c El[ 
~37~F~-H;;-----------------------+)20 
•DDT.S7~A~-c=-----------------------...)48 

;( A1 

·-...... """i-----------------------~)21 
•a~37~A~-C:;.-------------~--------+)47 

'_!! 
.c~ 

o-37~0--E------------~----~~.....,,22 
o-------------------~~~--+48 
o---~----~----------------+23 
o---------------------------+48 
o---------------------------+24 

,(Al 
;c 
;( 
;c 
;c 
;(. 0-------------------------___,50 

o--------------------------...25 ~' ., 
I 

CO•CTllR 
CABLE 2 

COLOR 

.J.11-BIJ. 
IllL-111_ 
(11-D 

j_D-11 
Ill'.:! 

]fl:! 
(!-Biii 

j_BR-1!1 
(W~l 
(E 
R-BL_l 
BL-RI 
R-D) 
D-R_l 

IR:!!; 
J_G.,.R_l 
(R-BR) 
:I~RI 
(R-S) 

_(S-1!1 
(BK-BIJ: 
(BL-BK) 

_lBK-D_l 
ID-BK} 
(BK-GI 

I8-BKI 
(BK-BR) 
~-BK_l 
(BK-Sl_ 
~ 
L!::lli_ 
BL-Y) 
Y-D) 

(D-Y) 
(Y-8) 
(G-Y) 
(Y-BR) 
BR-Y) 

(Y-1!1 
IS-V:I 

V-BLI 
J!L'.:!J 
(V-11) 
D-Y_I 
~ 
8-VJ: 
V-Bl!l 
BR-V) 

(V-S) 
.J.S-V) 

3 
7 
11 
J! 
18 

:]! 
-u 
31 
32 
]!i~ 

38 
38 
89 
40 
~ 
44~ 

48 
4'[ 
::!!" 
50 
3 
7 
11 
-,r 

1!. 
~ 
~, 

31 
_8£ 
~ 
38 
88 
~ 
40 
~ 

~ 
~ 
:!!" 
...!! 
~ ar 
~ 
~ 
in 

~ 

~ 

KSU 
TERflINAL 

TERl'IINATE IN KSU 
DN BLOCK AND CDLUlll 
FDR STATION CODE 
TER"INATED ON COLU~ 
8 OF 14A1-1DD 
TER"INAL BLOCK 

TER"INA TE IN KSU 
ON BLOCK AND COLU"N 
FDR STA TIDN CODE 
TERl'IINATED ON CDLU~ 
A OF 14A1-100 
TERflINAL BLOCK 

J TERl'IINATE IN KSU DN 
ANY STATION CODES 
IN SATELLITE 

Fig. 17-lk:onnections for 14A1-100 Terminal Block (Sheet 2 of 4). 
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CONN. BLOCK 
TERMINAL 

14A1-100 TERMINAL 
BLOCK CONNECTOR 3 

3A-C 
oo-..r.7x~-~c~~~~~~~~~~~~~)2B 

<>-11-A--C~~~~~~~~~~~~-0 1 

°"'""15=A~-c=--~~~~~~~~~~~~ 21 
°"'""1s=A~-3=--~~~~~~~~~~~~ 2 
°""'"'23~A~-C:--~~~~~~~~~~~--+ 2B 

~0 ~21=A~-c=--~~~~~~~~~~~~) 3 
~31~A--C:--~~~~~~~~~~~--+ 29 

-.,,32=A--c=--~~~~~~~~~~~--+ 4 

~35=A~-c=--~~~~~~~~~~~- 30 
~0 ~3B=A--c=--~~~~~~~~~~~--+) 5 

-.,,3e=A~-c=--~~~~~~~~~~~~31 

0 39A-C ) B 
~0 ~4o=A--C:--~~~~~~~~~~~--+) 32 

0 428 ) 7 
....,_44=B,....-~~~~~~~~~~~---+33 

.-.,4B=B,....-~~~~~~~~~~~---+8 

°"""47~B~~~~~~~~~~~~---+34 

.-.,49=B,....-~~~~~~~~~~~---+9 

<>=5o=B,....-~~~~~~~~~~~--035 

....,_3A~-~C~~~~~-~~~~~~~-+ 1 0 

o-:-7A~-~C~~~~~~~~~~~~-+ 3B 
o-1-1A~-C,....-~~~~~~~~~~~-+ 11 

o-15=A--C.,._~~~~~~~~~~~-+ 37 

o-10=A~-c=-~~~~~~~~~~~-+ 12 
o--23~A~-C.,._~~~~~~~~~~~-+ 3B 
~0~21=A~-~C~~~~~~~~~~~---+) 13 
~31~A~-C;._~~~~~~~~~~~--+ 39 

0°""'"'32~A--C:--~~~~~~~~~~~--+) 14 
0~35=A~-c=--~~~~~~~~~~~~) 40 
o,,_..,3B~A--C:--~~~~~~~~~~~4)15 
0°"="30=A--c=--~~~~~~~~~~~~> 41 
0.,.....39=A--C~~~~~~~~~~~~-o) 1 B 
o-4o=A--c=--~~~~~~~~~~~--+ 42 
.-.,42=c,....-~~~~~~~~~~~---+ 17 

.,_..,.44~C~~~~~~~~~~~~---+ 43 

.-.,4B=c,....-~~~~~~~~~~~---+ 18 
o-~~~~~~~~~~~~~-044 

47C 
.,_..,.49~C~~~~~~~~~~~~---+ 19 

LEAD 
DESIG 

, L 1 
( L2 
( L3 
( L4 
;,. L5 
( LB 
( L7 
( IL 1 
( ACG1 
( IL2 
( ACG2 
( ACG3 
( ACG4 
( ACG5 
5 vs 
'co 
( SB 
r !10V 
( ET 
r ER 
( L1 
" L2 
( L3 
, L4 
;,. L5 
, LS 
( L7 
( IL 1 
( ACG1 
( IL2 
( ACG2 
( ACG3 
( ACG4 
( ACG5 
( vs 
( co 
( SB 
( !10V 
(ET 
( ER o-50-C~~~~~~~~~~~~--0 45 

o-:,30~-=F~~~~~~~~~~~~4 20 
~~~~~~~~~~~~~~-+4B 

.,....,.10~-~F=--~~~~~~~~~~~-+21 
o-11=0~-F=--~~~~~~~~~~~...+47 

( L1 
( L2 

150-F 
0-19=0~-F=--~~~~~~~~~~~-+ 22 

( L3 
( L4 
( L5 
, LB 
( L7 
( IL1 

o-.,;,23~0~-F=--~~~~=--~~~~~~-+48 
~o~27n0~-F=--~~~~~~~~~~~-+)23 
....,_31=0~-F=--~~~~~~~~~~~-+ 49 
~32=0~-F=--~~~~~~~~~~~...+24 
o--35-o--F~~~~~~~~~~~~-+ 50 
~;;..;;_'---~~~~~~~~~~~-+25 

,, ACG1 
r~ 

I 
r 

CONNECTOR 
CABLE 3 

COLOR 

{W-BL) 
{BL-W) 
{W~ 
(0-W) 
{W-G) 
{G-W) 
{W-BR) 
{ BR-'11_ 
{W-S) 
(S-W) 
{R-BL) 

_l_BL-R_l 
{R-0) 

_lO-R) 
~ 
(G-R) 
(R-BR) 
(BR-R) 
(R-S) 
{S-R) 
(BK-BL) 
(BL-BK) 
(BK-0) 
(0-BK) 
(BK-G) 
(G-BK) 
(BK-BR) 
{BR-BK) 
(BK-S) 
(S-BK) 
~ 
(BL-Y) 
{Y-0) 
(0-Y) 
(Y-G) 
(G-Y) 
(Y-BR) 
(BR-Y) 
{Y-S) 
(S-Y) 
{V-BL) 
(BL-V) 
(V-0) 
(0-V) 
(V-G) 
{G-V) 
{V-BR) 
{BR-V) 
(V-S) 
(S-V) 
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3 
7~ 

11 
15 
19~ 

23 
E_ 
31 
32 
35 
36 
38 
39 
40 
42~ 

44 
4B 
47 
~ 
50 
3 
7~ 

11 
15 
_.!!. 
23-

u 
31 
32 
~ 
36 
38 
~ 
40 
~ 
44 
46 
47 
49 
50 
3 
7~ 

11 
15 
~ 
23 
2r 
31 
32~ 

~ 

KSU 
TERMINAL 

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

TERMINATE IN KSU 
ON BLOCK AND COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
C OF 14A1-100 
TERMINAL BLOCK 

TERMINATE IN KSU 
ON BLOCK AND COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
0 OF 14A1-100 
TERMINAL BLOCK 

Fig. 17-~nnections for 14Al-100 Terminal Block (Sheet 3 of 4). 
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SECTION 518-450-102 

CONN. BLOCK 
TER"INAL 

14A1-100 TER"INAL 
BLOCK CONNECTOR 4 

LEAD 
DESIG 

SO-F 
o~7b~-~F~~~~~~~~~~~~~)26 

, L 1 
.,_;..;11~D~-F~~~~~~~~~~~~~ 1 

( L2 
~o~15~o~-F....-~~~~~~~~~~~4)27 

( LS 

0 19D-F ) 2 
( L4 

oo•2a~b~-F;.......~~~~~~~~~~~-4)28 
( L5 

o 270-F ) S 
( LS 

oo~3~10~-F;.......~~~~~~~~~~~-4)29 
( L7 
( IL1 

o S2D-F ) 4 
fto=ss=D~-F:.-..~~~~~~~~~~~~so 

( ACG1 

o SBD-F ) 5 
( IL2 

oo•39P-D~-F;,,-~~~~~~~~~~~~)S1 

0 S9D-F ) 6 
&o~4DND~-F~~~~~~~~~~~~4)S2 

0 42E > 7 
oo•44NE~~~~~~~~~~~~~)SS 
....;,.46~E~~~~~~~~~~~~~ 8 
&0~41=e'--~~~~~~~~~~~~>s4 

o--49-E~~~~~~~~~~~~~9 

( ACG2 
;,. ACGS 
( ACG4 
( ACG5 
(vs 
(co 
(SB 
( t1DV 
~ ET 
( ER 
( L1 
;,. L2 
( LS 
( L4 
( L5 
( LB 
( L7 
( IL1 
( ACG1 

oo~so=e'--~~~~~~~~~~~~)S5 
&o~SD~-~F~~~~~~~~~~~~4)10 

oo=70~-~F~~~~~~~~~~~~~)S6 

.,..;.;11~D~-F~~~~~~~~~~~~411 

&o~15~D~-F---~~~~~~~~~~~4)S7 
oo~19=D~-F~~~~~~~~~~~~4)12 

&0~2s=D~-F'--~~~~~~~~~~~4)S8 
oo=21=D~-F:.-..~~~~~~~~~~~~)1S 
oo=S~1D~-F:.-..~~~~~~~~~~~4)S9 

oo~S2~D~-F;.......~~~~~~~~~~~4)14 
oo=35=D~-F:.-..~~~~~~~~~~~4)40 
oo=ss=D~-F'--~~~~~~~~~~~4)15 
oo~S8~D~-F;.......~~~~~~~~~~~4)41 
oo=s9=D~-F:.-..~~~~~~~~~~~4)16 
oo~40~D~-F;.......~~~~~~~~~~~4)42 

( IL2 
( ACG2 
( ACGS 
( ACG4 

-.:.~:.-..~~~~~~~~~~~417 

-.:.42=F~~~~~~~~~~~~~4S 
;( mD 
,( vs 

.....:,44~F~~~~~~~~~~~~__;i.18 

....:,48=F~~~~~~~~~~~~__;i.44 
-.:.47~F~~~~~~~~~~~~~19 

49F 
oo~50=F~~~~~~~~~~~~__;i.)45 

;(co 
'( SB 
;( t10V 
:( ET 

oo~SB~D--F~~~~~~~~~~~~-4)20 

oo~S~BD~-~F~~~~~~~~~~~--4)48 
oo~S9=D~-F:.-..~~~~~~~~~~~~)21 

oo~40P-o~-F;.......~~~~~~~~~~~~)47 
oo~4=2D:.....:..~~~~~~~~~~~~)22 

oo~4=4D;._~~~~~~~~~~~~)48 
.....:.4~6D;._~~~~~~~~~~~~2S 

oo~4=7D;._~~~~~~~~~~~~)49 

-.:.49~D'--~~~~~~~~~~~-424 

0~50=D~~~~~~~~~~~~~)50 

"'""'"'-~~~~~~~~~~~~425 

:( ER 
;( ACG2 
·~ ACGS 
,( ACG4 
.~ ACGS 
:( vs 
:( co 
,;. SB 
:( t1DV 
;( ET 
;(ER 

I "' 

CONNECTOR 
CABLE 4 

COLOR 

IW-BLI 
(BL-W) 
(W-0) 

. {O-W 
"IW-G 
(G-W 
(W-B I 

IBR-IIT 
(W-S) 
(S-WI 
(R-BL) 

(BL-R) 
(R-0) 

(0-R) 
(R-G) 
(G-R) 
(R-BR) 
(BR-RI 
(R-S) 

IS-RJ 
(BK-BL) 
(BL-BK) 

}BK-0) 
(0-BK) 
iTK=il) 
(G-BK) 
(BK-BR) 
(BR-BK) 
(BK-SJ 
(S-BK) 
I!:!LJ 
(BL-Y) 
(Y-0) 
(0-Y) 
(Y-G) 
(G-Y) 
(Y-BR) 

"]BR-YI 
(Y-S) 

"]S-Y 
::rv-BL} 

(BL-V) 
(V-0) 

}D-V 
(V~ 
(G-V) 
(V-BR) 
(BR-VI 
(V-S) 
rs:..vr 

s~ 7 ... 
11 

10 
19"" 
~ 
27 
S1 
S2 
S5"" 
SS 
SS 
S9 
40 
42 
44 
48 
47 

4lf 
50-v 
s 
7 
11 

ID 
"11" 
~~ 
1!7 

S1 
~ 
-so 
SB 
SB 
~9 
40 

42"" 
44 
46 
~ 
4lf 
50" 

::.as: 
3s 

S9 
::!o 

42-v 
44 
46 
47-v 
49 
50 

KSU 
TER"INAL 

TER"INATE IN KSU 
ON BLOCK AND COLU~ 
FOR STATION CODE 
TER"INATED ON COLU~ 
E OF 14A1-100 
TER"INAL BLOCK 

TE~INATE IN KSU 
ON BLOCK AND COLU"N 
FOR STATION CODE 
TER"INATEO ON COLU~ 
F OF 14A1-100 
TER"INAL BLOCK 

TER"INATE IN KSU 
ON BLOCK AND COLU"N 
FOR STATION CODE 
TER"INATED ON COLU~ 
D OF 14A1-100 
TER"INAL BLOCK 

Fig. 17-t<:onnedions for 14A1-100 Terminal Block (Sheet 4 of 4). 

Page S6 



CONN. BLOCK 
TERMINAL 

14A1-75 TERMINAL 
BLOCK CONNECTOR 1 

LEAD 
DESIG 

1A-H 
~a~2A~-~H~~~~~~~~~~~~~)26 

...._ TB 
(RB a-~~~~~~~~~~~~~-+1 

~3~H'"""'"~~~~~~~~~~~~-+27 
,._:;4A~-~H~~~~~~~~~~~~~2 
o-;;.;5A~-~H~~~~~~~~~~~~-+2B 

( LB 
(BA 
(TS 

6A-H 
°"=7H.,..-~~~~~~~~~~~~-+ 3 

~BA~-=H~~~~~~~~~~~~-+2S 

"- RS 
( LS 

a 9A-R ) 4 
~a~1o~A~-R~~~~~~~~~~~~- 3o 
o-.-...-~~~~~~~~~~~~-+5 

a-12~A~-H.,..-~~~~~~~~~~~-+ 31 

0 13A-H ) 6 
.,...,_14~A~-H,,_-~~~~~~~~~~~-+32 

a 15H ) 7 

( SA 
( T10 
( R10 
( L 10 
( 10A 
( T11 
( R11 
( L 11 
( 11A 
) T12 
, R12 
( L 12 
( 12A 
( T13 
( R13 
( L13 
( 13A 

a-16~A~-H_,-~~~~~~~~~~~-+SS 
~a~17~A~-H,,_-~~~~~~~~~~~-+)B 
a-1B~A~-H..--~~~~~~~~~~~-+34 
a-1S~H,...-~~~~~~~~~~~--+S 

.,_;..20~A~-H~~~~~~~~~~~~-+S5 

~a~21~A~-H,,._~~~~~~~~~~~-+)10 
o-;:.,22~A~-H;:--~~~~~~~~~~~~36 
o--23~H~~~~~~~~~~~~--+ 11 

a-:-24~A~-H,.,.-~~~~~~~~~~~-+ 37 
~a~25~A~-H;.;.._~~~~~~~~~~~-+) 12 

~a=20~A~-H,.,...-~~~~~~~~~~~-+)3B 
( T14 

=~27:H::=======================:::~: 
( R14 
,( L14 

28A-H 
~a~29~A~-H,.,.-~~~~~~~~~~~-+) 14 ( 14A 

,( IT3 
(IRS ~a~ao~A--R~~~~~~~~~~~~-+> 40 

.,...,_31=H,...-~~~~~~~~~~~--+15 

....,,..,~.,..-~~~~~~~~~~~-+41 ...._ ILS 
~32~A~-H;.;.._~~~~~~~~~~~-+16 ;,. SPARE 

,( ACG6 33H 
°""'"'34=H~~~~~~~~~~~~--+42 :( ACG7 
o---35~H~~~~~~~~~~~~~ 17 ,( ACGB 
~a~36mR~~~~~~~~~~~~--+)43 
~a~37mH~~~~~~~~~~~~--+)1B 
~a-ae-H,.......~~~~~~~~~~~--+)44 

~a~39~A~-R.--~~~~~~~~~~~-+)1S 
0---,,..,-:..,-~~~~~~~~~~~,45 

~a~40=A~-H""-~~~~~~~~~~~-+)20 
~a~41~A~-H,;.-~~~~~~~~~~~-+)46 

,( ACGS 
_!CIJ!CI 

,(Aelr1T 
;(AP 
;( NT 
;( ±10V 
;._ SPARE 42A-H ~a~43~A~-H'--~~~~~~~~~~~-+) 21 

~a~44~A~-H,;.-~~~~~~~~~~~-+) 47 

~0 -45~A--H~~~~~~~~~~~~-+) 22 
o---46~A~-H,;.-~~~~~~~~~~~-+4B 

:=47:H=========================::: 

,( 
,( 
;( 
;( 
;( 

.,._,4B~H~~~~~~~~~~~~--+24 

.,...,..4S~H,..-~~~~~~~~~~~--+50 
<>=50=H"--~~~~~~~~~~~--+25 

;( 
1( :( 

I "' 
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CONNECTOR CABLE 1 

COLOR 

J_W-BL_l_ 
IBL-1[ 
(W-0) 

Io-wI 
(W-G) 
(G-W) 
~ 
(BR-W) 
~ 

Js-ttl_ 
_iR-BIJ.. 
J_BL-fiI 
_iR-OJ. 
]o-RI 
(R-G) 

_iG~RJ. 

IR-BR I 
J.BR-RJ. 
(R-SJ 

J.S-R.l 
(BK-BL) 

:IBL-BIT 
_iBK-0.l 
Io-BKI 
(BK-G) 

_iG-BKJ. 
IBK-BRI 
J.BR-BK.l 
(BK-S) 

IS-BK) 
(Y-BL) 

J_BL-Y.l 
.lY-Ql 
J_O-Y_l_ 
Iv-GI 
_iG-U. 
(Y-BR) 

]BR-vI 
(Y-S) 

Is-vI 
(V-BL) 
(BL-V) 

_iV-OJ. 
(0-Vl 
(V-G) 

j_G-VJ_ 
(V-BR) 
(BR-VJ 
(V-S) 
(S-V) 

1 
2 
3~ 
4~ 

5 
6~ 
~ 
B 
s~ 

10 
11~ 
12 
13 
14 
15 
16 
17 
1B 
1S 
20 
21 
22 
23 
24~ 

25 
26~ 

~ 
2B 
29~ 

30 
31 
32 
33 
34 
35 
36 
37~ 

SB 
SS 
40 
41 

:I2 
43 
44 
45 
46 
47 
48 

-w' 
50 

KSU 
TERMINAL 

TERMINATE IN KSU 
ON BLOCK ANO COLUMN 
FOR STATION CODE 
TERMINATED ON COLUMN 
H OF 14A1-75 
TERMINAL BLOCK 

Fig. 18-•Connections for 14A 1-75 Terminal Block (Sheet 1 of 3). 
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CONN. BLOCK 
TERl'IINAL 

14A1-75 TERl'IINAL 
BLOCK CONNECTOR 2 

36 
~0=16=--~~~~~~~~~~~~4)26 
...,;..;...._~~~~~~~~~~~~~1 

......!..11~6"--~~~~~~~~~~~-..:.27 

......:.;15=6"--~~~~~~~~~~~_.,,.2 

.,_;.;1B~6'--~~~~~~~~~~~~2S 

....::;23=G"--~~~~~~~~~~~_.,,.3 

...:.27~G'--~~~~~~~~~~~~2B 
316 
-a~SS~G'--~~~~~~~~~~~----) 4 
....::.::=...~~~~~~~~~~~~-so 

...... s4~G'--~~~~~~~~~~~~5 

....::.35=G"--~~~~~~~~~~~_.,,.31 

....::.36~6"--~~~~~~~~~~~--"6 

....::.37~G"--~~~~~~~~~~~__,.32 

....::.SS~6"--~~~~~~~~~~~--"7 
~SA~-~C~~~~~~~~~~~~->33 

7A-C "S -0~1~1A~--c~~~~~~~~~~~__,., 
.,_;...:.:.:...;;_~~~~~~~~~~~-'134 

15A-C 
DD~1B~A~-~C~~~~~~~~~~~~)B 

LEAD 
OESIG 

, LS 
( LB 
( L 10 
( L11 
( L 12 
( L13 
( L 14 
( ILS 
( ACG6 
( ACG7 
( AC6S 
( ACGB 
( ACG10 
( AC611 
( LS 
( LB 
( L 10 
( L11 
) L 12 
, L 13 
( L 14 
(I~ 
( Al,;f,;ll 

( ACG7 
,r ACuB 

( Al,;ull 

~o~2S~A~-c=--~~~~~~~~~~~4)35 
~0~27~A~-C;;.._~~~~~~~~~~~~) 1 D 

...::.31~A~-c=--~~~~~~~~~~~4 S6 
~0=ss~A~-c=--~~~~~~~~~~~~) 11 
-a~S4~A~-c;;.._~~~~~~~~~~~ ...... ) 37 
&a=35~A~-c=--~~~~~~~~~~~4) 12 
~0 ~36~A~-c;;.._~~~~~~~~~~~~) 3S 

&a=s1~A~-c=--~~~~~~~~~~~4) 13 

Da~ss~A~-c=-~~~~~~~~~~~~)SB «:ACllTO" 
.,....;;,;..;....;;.._~~~~~~~~~~~~14 

....::.SA~-~C~~~~~~~~~~~~~40 
( A1,;ll1f 

,( LS 
7A-C "15 D0~1~1A~--c~~~~~~~~~~~---+; 

;( LB 
( L10 

....:..:.::...=-~~~~~~~~~~~-'141 

oo~15~A~-~C~~~~~~~~~~~---+)16 
......:..:1B~A~-C=-~~~~~~~~~~~.....,42 

,( L11 
;( L 12 

23A-C 
&a~27~A~-c=--~~~~~~~~~~~4) 17 
~0~31~A~-c=-~~~~~~~~~~~~) 43 

-ao~SS~A~-c=-~~~~~~~~~~~.....,)1S 
....::;34~A~-c=-~~~~~~~~~~~~) 44 

~ao=35~A~-c=-~~~~~~~~~~~~)1B 

·/ L 13 
,( L 14 
;( IL3 
:(ACGG" 
;cmrr 

~~~~~~~~~~~~~~~__,.)45 

~a~36~A~-c=-~~~~~~~~~~~~)20 

;( Al,;1;11 

;( ACGS 
37A-C 
&o=3s~A~-c=-~~~~~~~~~~~4) 46 
oo=sx~-~c=-~~~~~~~~~~~-'1)2 

;( A1,;U1U 

1( ACG_!I 
~( LS ~--'-~~~~~~~~~~~~ ...... 47 

.,,.!;7A~-~C~~~~~~~~~~~~-'122 

.,_;.1~1A~-~C~~~~~~~~~~~---+4S 
15A-C 

-0~19~A~-~c~~~~~~~~~~~~> 23 

~( LB 
;( L 10 
;( L11 

oo~23~A~-~C~~~~~~~~~~~---+)4B 

DD~2~7A~-~C~~~~~~~~~~~---+)24 
...::.~=--~~~~~~~~~~~-'15 

;( L 12 
;( L 13 
0( L 14 

....::.3~1A~-C;;.._~~~~~~~~~~~~2 5( IL3 
I 

CONNECTOR CABLE 2 

COLOR 

IW-Bll 
lBL-Wl 
(W-0) 

(o-Wi 
(W-6) 
(G-W) 
iW-iiRJ 

(BR-lij 
(W::sT 

"Ts-WT 
tR-BU 
fBL-Rl 
(R-0) 
lo-Ri 
(R-G) 

]6-Rl 
tR-BRl 
(BR-Rl 
(R-S) 

(s-R) 
(BK-BL) 

lBL-BKl 
(BK-DI 
(o-sKT 
(BK-G) 

16-BKT 
(BK-BR) 
(BR-B!IT 
(BK-S) 
(S-BK) 

-iY=err 
lBL-Yl 
(Y-OI 
(o-Yi 
(Y-GT 
(6-ll 
(Y-BR) 

(BR-Yl 
(Y-S) 

rs-Yi 
(V-BL) 
(BL-V) 

(v-ciI 
lo-VI 
(V-6) 

(6-Vl 
(V-BR) 
(BR-V) 
(V-S) 
(S-V) 

3 ' 

7 
11_ 
15""' 
1B 
23 

27 
31 
ss""" 
34 
35_ 
36 
37 
3S " 
3 
7_ 
11 
15 
1B 
23 

""""27 
31 
33 ' 
34"" 
35 
36 
37 
3S 
3 
7 
11_ 
15""' 
1B 
2s""" 

""""27 
31 
33""" 
34 
35 
36 
37 
SB 
3 
7:: 
11 
15 
1B"'"" 
23 

-v 
31 

KSU 
TERl'IINAL 

TERl'IINATE IN KSU 
ON BLOCK ANO COLUl'IN 
FOR STATION CODE 
TERl'IINATEO ON COLUl'IN 
G OF 14A1-75 
TERl'IINAL BLOCK 

TERl'IINATE IN KSU 
ON BLOCK AND COLUl'IN 
FOR STATION CODE 
TERl'IINATED ON COLUl'IN 
A OF 14A1-75 
TERl'IINAL BLOCK 

TERl'IINATE IN KSU 
ON BLOCK ANO COLUl'IN 
FOR STATION CODE 
TERl'IINATED ON COLUl'IN 
B OF 14A1-75 
TERl'IINAL BLOCK 

TERl'IINATE IN KSU 
ON BLOCK AND COLUl'IN 
FOR STATION CODE 
TERl'IINATED ON COLUl'IN 
C OF 14A1-75 
TERl'IINAL BLOCK 

Fig. 18-Konnections for 14Al-75 Terminal Block (Sheet 2 of 3). 
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CONN. BLOCK 
TERl'IINAL 

14A 1-75 TERl'IINAL 
BLOCK CONNECTOR 3 

LEAD 
DE SIG 

30-F 26 ...._ LB 
(LS 70-F 1 

110-F 27 
150-F 2 
1SD-F 

a 230-F ) 2B 
a 270-F ) 3 

310-F 2S 
~-'=-'--------------'>4 

330-F 30 
340-F 

a 350-F ) 5 
360-F 31 

a 370-F ) S 
0 3BD-F ) 32 
,.,.;;.=-'-------------~1 30-F 33 

70-F B 
110-F 34 
150-F s 
1SD-F 

a 230-F ) 35 ,._;:;::.::....;;__ ___________ _,.10 
270-F 36 

( L 10 
( L11 
( L12 
( L13 
~ L 14 
/' IL3 
HcGs 
/' ACG7 
;.. ACGB 
;.. ACGS 
( ACG10 
'- ACG11 
( LB 
( LS 
;,,_ L 10 
( L 11 
( L 12 
(~ 
( L 14 
;.. """IT3"" 310-F 11 

330-F 37 (Am" 
340-F 

o-350-F ) 12 
a 360-F ) 3B 

( ACG7 
( ""lrnrn" 
( ACG9 

370-F 13 ,( ACG1D 
a 3BD-F ) 3s . (-l{Cl;rr 
~=-'--------------'>14 

30-F 40 ,( LB 
( LS 70-F 15 

110-F 41 ( L 10 
< L11 150-F 16 
:( L 12 100~ ~ 
;( L 13 

0 230-F ) 17 
,( L 14 270-F 43 
,;.. IL3 310-F 1B 

330-F 
a~~F ~« 

:( ACGS 
ACG7 

o-=.=-'--------------'>19 
0 350-F ) 45 ;( ACGB 

:( ACGlr 
0 360-F ) 20 

,;.. ACG10 370-,F_ --------------446 
: 3BD-F ) 21 

33A-C 
'(ACGTI 
,;.. ACGS 

l>-'-'--a 34A-C ) 47 
-~~-----------~)22 

0 35A-C ) 49 
,( ACG7 
·/ ACGB 

0 36A-C ) 23 
0 37A-C ) 49 

1'-. ACG9 
'" ACG10 
:( ACG11 3BA-C 24 
1). "--------------~50 

n--------------~25 
,;.. 

I 
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CONNECTOR CABLE 3 

COLOR 

_iW-BL.l 
}BL-WI 
(W-0) 

}o-wI 
(W-GJ 

(G-W) 
(W-BR) 

(°BR-WJ 
(W-S) 

{"s-w) 
°TR-BL) 
-(BL-R-l 
{°R-OJ 
Io-IIT 
(R-G) 

}G-IIT 
}R-BR} 
}BR-R} 
(R-S) 

!s-RT 
(BK-BL) 

(BL-BKl 
(BK-OJ 
]o-BIU 
(BK-G) 

]G-BtU 
}BK-BfIT 
]BR-BU 
(BK-S) 
(S-BK) 
(Y-BL) 

(BL-Y) 
(v-o) 
JHI 
(v-Gi 
::IG-U 

(Y-BR) 
(BR-Yl 
(Y-S) 

(s-Yi 
(V-Bl) 
(BL-V) 

(v-0} 
10-u 
(V-G) 

]G-U 
(V-BR) 

J:BR-V) 
(V-S) 
(S-V) 

3 
7 
11 
15 
1s""' 
23 
27 
31 
33 
34""' 
35 
36 
37 
38 
3""' 
7 
11 
f[" 
1S 
23""' 

""TT 
31 
aa 
34 
as""' 
36 
37 
38 
3 
7""' 
11 
15 
19 
23 

2i 
3J..., 
33 
34""' 
35 
35""' 
37 
3B 
33 
34..... 
35""' 

~ 37 
38 

-0 

KSU 
TERMINAL 

TERMINATE IN KSU 
ON BLOCK AND COLUl'IN 
FOR STATION CODE 
TERl'IINATEO ON COLUl'IN 
D OF 14A1-75 
TERl'IINAL BLOCK 

TERl'IINATE IN KSU 
ON BLOCK AND COLUl'IN 
FOR STATION CODE 
TERl'IINATED ON COLUl'IN 
E OF 14A1-75 
TERl'IINAL BLOCK 

TERl'IINATE IN KSU 
ON BLOCK AND COLUl'IN 
FOR STATION CODE 
TERMINATED ON COLUl'IN 
F OF 14A1-75 
TERl'IINAL BLOCK 

TERMINATE IN KSU 
ON BLOCK ANO COLUMN 
FOR STATION CODE 
TERl'IINATEO ON COLUl'IN 
C OF 14A1-75 
TERl'IINAL BLOCK 

Fig. 18-tcannectians far 14A1-75 Terminal Block (Sheet 3 of 3). 
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A 
1 Q 

TERMINATE IN KSU ON 
BLOCK-COLUMN SHOWN 

8-C 10-E 
12-G B-G 10-H 

14-B 6-H 10-A 10-A 

L....-2 
c 

!«a--t-1' c 

1 2 3 ~ 4 

L- (....-' L-
G L- H B c D E F 

Q Q Q Q a 0 Q 

14A1-100 

5 PR 
ONN 
ABLES 

A 
a 

TERMINATE IN KSU ON 
BLOCK-COLUMN SHOWN 

13-G 
7-H 
9-C 

15-B 9-G 

~ 
..... 

...., 

~ 
......, 

~ 1 2 

L-
D L- E B c F 

a Q a a a 

14A1-75 

11-A 
11-E 
11-H 
9-G 

1-. 

...., 

3 

G L- H 
a a 

25 
co 
CA 

PR 
NN 
BLES 

a..-- - -i.-- -
....- - - ..-- -

a a a a 0 a a 0 0 a a a a a a 0 

a Q Q 0 0 0 0 0 a a a 0 0 0 0 0 

50 9 

Cl ... "' Cl "' Cl "' ... N N "' "' 
Cl ... "' Cl "' Cl "' .... N N "' "' w w w w w w w w w w w w w ... w w 

Cl Cl Cl Cl Cl Cl Cl Cl 
Cl Cl Cl Cl Cl Cl Cl Cl 
<..> <..> <..> <..> <..> <..> <..> <..> 

Cl Cl Cl Cl Cl Cl Cl Cl 
Cl Cl Cl Cl Cl Cl Cl Cl 
<..> <..> <..> <..> <..> <..> <..> u 

STATION CABLES STATION CABLES 

Fig. 19-•Example of Satellite Wiring Using 14A1-Type Terminal Blocks• 

3.22 If stations from both lamp groups must be 
intermixed in a satellite location, the L and 

LG leads from group A and group B must be 
brought to the satellite location independently and 
the station codes wired to their proper group. For 
instance, station code 14 should be wired to group 
A and station code 26 to group B if they are 
involved on the same satellite location.• 

3.23 To maintain a low resistance A lead, where 
a satellite is more than 200 feet from the 

KSU, add four additional (24-gauge) cable conductors 
(five total conductors) for the Al lead. Additional 
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cable conductors are not required for satellites 
located less than 200 feet from the KSU. 

3.24 •Once the total number of terminations is 
determined, the proper number of 66-type 

connecting blocks can be provided at the satellite 
and sufficient conductors run to the KSU. All 
terminations should be fully identified to aid in 
future rearrangements or repair visits.• 

E. Telephone Sets 

3.25 Install telephone sets at desired locations. 
Install any telephone set options at this 



'ff 
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Fig. 20-•Satellite Nomograph. 
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SECTION 518-450-102 

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

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

518-450-103. 

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

sets. 

3.28 Where it is desirable to wall-mount an 833 
or 2833 desk-type telephone set, install a 

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

TABLE C 

TELEPHONE SET FEATURES 

833A(MD) 
833B/2833B(MD) 833C/2833C(MD) 

FEATURE STATUS 
2833A(MD) 

833BM/2833BM 833CM/2833CM 
833DM/2833DM 833EM/2833EM 

Factory-provided • • • 
Factory-connected • • • 

RECALL 
Field-provided 

Field-connected 

Factory-provided • 
PRIVACY Factory-connected • 
CIRCUIT 

Field-provided • • 
Field-connected • • 
Factory-provided • • 
Factory-connected • PRIVACY 

RELEASE Field-provided 

Field-connected • 
Factory-provided • 

RING Factory-connected 
TRANSFER 

Field-provided 

Field-connected • 
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Fig. 21-Shelf for Wall Mounting COM KEY Telephone 
Set (D-1 80656 Kit of Parts) 

3.29 The 833DM, 833EM, 2833DM, or 2833EM 
telephone sets can also be installed at 

wall-mounted stations. Install as follows: 

(1) Place 833A-50 adapter supplied with set in 
position on mounting surface and mark 

location of mounting screw holes. Adapter should 
be positioned with slots at bottom. 

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

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

(4) If connector cable will be brought into the 
rear of the set, route cable through slot in 

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

(5) If mounting cord is to run down wall, feed 
cord through slot in adapter, and fasten 

adapter to wall using keyhole slots and screw 
in bottom tab. Mount set on adapter. 

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

ISS 3, SECTION 518-450-102 

(7) Replace housing and faceplate. 

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

BASIC FEATURES 

A. Automatic Button Restoration (ABR) 

4.01 Automatic button restoration is a feature of 
the 833- and 2833-type telephone sets. When 

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

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

4.03 The 833- and 2833-type telephone sets are 
operated the same as other sets except 

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

4.04 Automatic button restoration is a mechanical 
function of the telephone set, no wiring is 

required, and field adjustment of the mechanism 
is not recommended. 

B. Common Audible 

4.05 Common audible is derived through diodes 
located on connecting block 2 (Fig. 5). As 

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

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

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

(2) Run a (continuous) strap from the common 
audible terminal, Hl9, to the CO/PBX ring 

terminal(s), in column C or column G, associated 
with the station(s) selected for common audible 
ringing (see Fig. 4). 

Note: No more than 10 statioIJS, including 
the attendant station, can be wired for 
common audible ringing in systems using 
a 680-type KSU manufactured after July 
1, 1976, or modified as indicated by an 
asterisk (*) stamped adjacent to the code 
oo the KSU backplat,e, Syst.ems manufactured 
prior to that date must be modified per 
Fig. 81 to increase the number or stations 
wired for common audible from one to 
ten. 

4.07 A CO/PBX line can be removed from the 
common audible group by removing the 

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

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

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

C. Multiline Conferencing 

4.08 Multiline conferencing is a feature of the 
telephone sets used in the system. Since 

there is no amplification involved, this type 
conferencing is limited. When lines are conferenced, 
using this m81J1Jer of conferencing, distant 
stations may have trouble hearing each other 
and transmission is not guaranteed. 

4.09 Conferencing is accomplished by simultaneously 
depressing the CO/PBX line buttons of the 

lines to be conferenced. 
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Intercom and CO/PBX lines calJlJot 
be conferenced together. 

4.10 All lines that are conferenced together may 
be put on hold simultaneously by depressing 

the HOLD button. 

4.11 To make a call during a conference: 

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

(2) Select an idle line and depress line button. 

(3) Dial call. 

( 4) If it is desired to add this call to the 
conference, hold this CO/PBX line button 

down and simultaneously depress the conferenced 
CO/PBX line buttons. 

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

conferenced. 

4. 12 If it is desired to add another line to a 
conference, hold the line buttons of the 

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

4.13 To prevent disconnecting one of the participants 
when setting up a conference, ensure that 

the conferenced CO/PBX line buttons are held down 
while adding another station. 

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

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

D. Pickup, Hold, and Illumination 

4.15 The system provides pickup on CO/PBX 
and intercom lines and hold on CO/PBX 

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

4.16 The CO/PBX and intercom lines appear on 
the same buttons at all stations. By observing 



the lamps associated with the CO/PBX and intercom 
line buttons, the station user can readily determine 
the status of each line. Any station user can pick 
up any idle line or place any CO/PBX line on hold. 
Lamp and hold functions are provided by the 
400-type KTU. 

E. 3-Path Intercom 

4.17 The intercom circuit has three talking paths. 
A path is selected by depressing one of the 

three intercom buttons on the telephone set. There 
is no privacy on any path and any station may 
enter into an existing call. 

4.18 When it is desirable for a station to pick 
up only the three intercom lines and not 

have access to the CO/PBX lines, a 575AM-50 or 
a 2575AM-50 telephone set can be used. Both sets 
are connected to the 580-type KSU by an A25B 
connector cable. See Fig. 22 for connections. 

4.19 The selector, used to select and alert the 
called stations, is shared among the three 

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

4.20 To place an intercom call: 

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

(2) Lift telephone handset. 

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

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

called party depresses intercom line button and 
goes off hook, intercom lamp will go steady. 

4.21 Intercom is factory-wired, requiring the 424B 
or C, 444-type, 454B, and 456B KTUs. See 

Fig. 3 for connector locations. The intercom code 
of a station is determined by the column on 
connecting blocks 6 and 7, 8 and 9, 10 and 11, 12 
and 13, or 14 and 15, on which the station connector 
cable is terminated. See Fig. 15. 

F. Tone and Voice Signaling 

4.22 All stations in the 14A System are alerted 
by a distinctive tone signal. CO/PBX ringing 

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

4.23 Voice signaling is the announcement that 
can be made on an intercom call after a 

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

G. •Recall 

4.24 Recall provides the same function as switchhook 
flash without restoring the line buttons. 

Recall is accomplished by momentarily depressing 
the RECALL button on the telephone set. Depressing 
the RECALL button opens the ring side of the 
line(s) in the telephone set. The RECALL button 
is designated by an amber cap. 

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

4.25 All 833- and 2833-type telephone sets are 
equipped with a RECALL button.• 
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NEl\.J ORK 

0 
n._ 

~ 
't.r 

575AM OR 2575AM TEL SET D20P-B7 
MTG CORD 

LAMP SOCKETS T£RMI NAL 
ON 6l6A KEY SlRIP 

1T0 (BK-S) 

1R 0 (S-BK) 

L1 0 (Y-BL) 

LG 0- (BL-Y) 

2T 0 (Y-0) 

2R 0 (0-Y) 

L2 0-- (Y-G) 

LG 0- (G-Y) 

1B 0 (Y-BR) 

(V-BL) 

(BL-V) 

(V-0) 

10 
(V-G) 

(G-V) 
N nc 

'<.J 

LH 0 
(V-BR) 

4 n._ (V-S) 
~ 

;0 (S-V) 

H0 
(BK-G) 

1 (G-BK) 
lR 0 

(BK-BR) 
Ll 0-- \ 

NOTE l 

NOTESo 
1. TERMINATE CONNECTOR CABLE FOR INTERCOM ONLY STATION 

ON SAME BLOCK(S) ANO COLUMN AS Bll- QR 2Bll-TYPE SETS. 

~ 

~ 

., 

., 

7 

., 
7 

PLUG 

40 

15 

41 

16 

42 

17 

43 

1B 

44 

46 

21 

47 

48 

23 

49 

50 

25 

3B 

13 

39 

2. LEADS SHOWN ARE ONLY ONES REQUIRED. BALANCE OF CONNECTOR 
CABLE CAN BE TERMINATED EXCEPT WHEN lRO IC PATH IS REQUIRED. 

l. THE BK-G, G-BK AND BK-BR LEADS ARE INSULATED AND 
STORED IN THE TEL SET. IF THE lRD INTERCOM PATH IS 
PROVIDED THESE LEADS MUST BE TERMINATED AS SHOWN. 

4. TERMINATE LEADS ONLY WHEN lRD INTERCOM PATH 
IS PROVIDED. 

(NOTE 2) 
A25B 
CONN CABLE 

(BK-S) 

(S-BK) 

'\. 
(Y-BL) 

(BL-Y) 

'\. 
(Y-0) 

(0-Y) 

(Y-G) 

(G-Y) 

(Y-BR) 

(V-BL) 

(BL-V) 

(V-0) 

(V-G) 

(G-V) 

(V-BR) 

(V-S) 

(S-V) 
/" 

(BK-G) 

> (G-BK) 

(BK-BR) 

Fig. 22-Connections for Intercom-Only Telephone Sets 
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LEAO P/O BLOCK 
DESIGNATION 6, 8, 10, 

12 OR 14 
(NOTE 1) 

.-----i 
IT1 

29 
IR1 

lD 
IL 1 

31 
ACG1 

l2 
I T2 

;; 
IR2 

;4 
I L2 ;5 
ACG2 

l6 
A1 ..n ;7 

o ;B 

0 ;9 

040 
A GNO -"41 
vs 42 
-24VC 

4; 

044 
B GNO 

.J"> 45 
SB 46 
:!:10V ..n 47 

o4B 

ETO 49 

ERO 
.J"> 50 

'------' 

P /0 BLOCK 
7, 9, 11, 
1l OR 15 
(NOTE 1) 
r----1 

ITJ 
29 

1 IR3 
~ 30 

I L3 ;1 
~ 

NOTE 4 '--------' 



H. •Ring Transfer 

4.26 Ring transfer switches the common audible 
CO/PBX ringing from the attendant station 

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

4.27 To operate ring transfer wired for fixed 
station transfer, depress the RING TR (ring 

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

4.28 Attendant stations which are to control ring 
transfer must be equipped with an 833CM, 

833EM, 2833CM, or 2833EM telephone set which 
is factory-equipped with a ring transfer button. 
However, the ring transfer button is not 
factory-connected and must be connected in the 
field. To connect the ring transfer button, open 
the telephone set, move the 0-BK lead from 
terminal 7 to terminal 11, and move the 0-V 
mounting cord lead from terminal 1 to terminal 23 
on the telephone set terminal board (see Fig. 23). 

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

4.29 For fixed station ring transfer, in the KSU, 
run a strap from the RT terminal (column 

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

(1) Depress the RING TR button at the attendant 
station, locking it down-lamp under button 

lights (steady). 

(2) Select an idle CO/PBX line, depress line 
button, lift handset, and dial another CO/PBX 

line-station selected for ring transfer rings 
(tone burst is heard). 

(3) Depress RING TR button on the attendant 
station, releasing it-lamp under button goes 

off. Tone ringing is heard at attendant station. 

(4) Replace handset.• 

OPTIONAL FEATURES 

A. Station Line Ringing 

4.31 The station line ringing feature permits a 
station not wired for common audible to 

receive the ringing on a selected CO/PBX line. 
Any combination of stations ,may be connected for 
ringing on a one line-per station basis. 

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

4.32 Terminals representing each CO/PBX line 
are located on connecting block 1, rows 22 

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

4.33 To remove the CO/PBX lines from the 
common audible group, remove the common 

audible diode as described in 4.07. 

B. External Signaling Circuit 

4.34 When external signaling devices (such as 
bells, gongs, chimes, lights, or buzzers) are 

to be connected to the 14A System, a 22A-49 
apparatus unit must be provided. The 22A-49 
apparatus unit is externally mounted, and connections 
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CONNECTIONS TO ACTIVATE RING TRANSFER BUTTON IN 

833CM, 833EM, 2833CM AND 2833EM TELEPHONE SETS 

MOVE LEAD IN TEL SET 
LEAD COLOR 

FROM TERM. TO TERM. 

RT KEY 0-BK 7 II 

MTG CORO o-v I 23 

* REFER TO SECTION 512-210-103 FOR ORDERING 
INFORMATION ON 6041G - KEYS 

OPTIONS: 

Q) FIXED STATION RING TRANSFER. 
ANY STATION MAY BE SELECTED FOR RING TRANSFER. 
TRANSFER TO STAT I ON 12 IS SHOWN HERE. 

@ FLEXIBLE STATION RING TRANSFER. 

ANY ONE Of UP TO FIVE STATIONS MAY BE SELECTED 
FOR RING TRANSFER THROUGH 604 IG - KEY 

6041G KEY* 

PU IH 

2H 

COM 

3 CABLE 
PAIRS TO 
KSU 

TO 
SELECTED 

STATION 
CODES 

P/0 CONN BLK I 

Fig. 23-Connections for Ring Transfer 

are made to the KSU with inside wire. In addition, 
an external power supply must be provided to 
operate the signaling devices. The 22A-49 apparatus 
unit may be used to activate signaling devices that 
are operated by an open circuit (through a relay 
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break contact) or that are operated by a circuit 
closure (through a relay make contact). 

Caution: The 22A-49 apparatus unit 
contains a nonadjustable, mercury-wetted 



CO RING COLUMNS 

STATIONS STATIONS 
0-22 23-39 

A B D E G H 
0 lo 0 0 0 0 0 0 I 23 

7 0 0 0 0 0 0 0 0 24 

8 0 0 0 0 0 0 0 0 25 

9 0 0 0 0 0 0 0 0 26 

10 5 0 0 0 0 0 0 0 0 5 27 .. ;;: _, _, 
Z II 0 0 0 0 0 0 0 0 28 ~ 0 

~ 12 0 0 0 0 0 0 0 0 29 ~ z z .. .. 
ffi 13 0 0 0 0 0 0 0 0 30 ffi ... ... .. .. 
"' 14 0 0 0 0 0 0 0 31 "' 

"' "' 0 * 0 
~ 15 10 0 0 0 0 0 0 0 0 10 32 ~ .. .. 
:g 16 0 0 0 0 0 0 0 0 33 8 0 .., .., 
~ 17 0 0 0 0 0 0 0 0 34 ~ 
>= 
~ 18 0 0 0 0 0 0 0 

>= 
35 ;! .. 

19 0 0 0 0 0 0 0 0 36 

20 15 0 0 0 0 0 0 0 0 15 37 

21 0 0 0 0 0 0 0 0 38 

22 0 0 0 0 0 0 0 0 39 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

2D 0 0 0 0 0 0 0 20 

0 0 0 0 0 0 0 0 

{I) (7) 
0 0 0 0 0 0 

{8) (14) 
0 0 0 0 0 0 

h4 24 0 0 0 0 0 

CONNECTING BLOCK I 

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

LINES. 
2. CONNECTIONS AS SHOWN CAUSE STATION 18 TO 

RING ON LINE 5 AND STATION l1 TO RING 
ON LINE io. 

3. RUN CONTINUOUS STRAP. 
4. WHERl IT IS NECESSARY TO "STACK" LEADS ON A TERMINAL 

USE 18382 ADAPTERS. 

* FACTORY PROVIDED STRAP ON INSTALLERS SIDE OF BLOCK. 

Fig. 24-Connections for Station Line Ringing 
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sealed coD.tact relay aD.d must be mouD.ted 
in a vertical upright position. 

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

• Station codes (see Fig. 25) 

• Common audible (see Fig. 26) 

• Station line ringing (see Fig. 26) 

• Ring transfer (see Fig. 26). 

4.36 One 22A-49 apparatus unit is required for 
each station code or each CO/PBX line 

equipped with an external signaling device. The 
maximum resistance of each lead between the KSU 
and the 22A-49 apparatus unit is 25 ohms. 

4.37 The KS-16301 type auxiliary signals are 
recommended as external signaling devices 

for use with the 14A System. See Fig. 2:1 for 
connections. Refer to Section 463-110-100 for 
identification, installation, operation, maintenance, 
and ordering information on the KS-16301 type 
signals. 

4.38 The external power supply used to operate 
the signaling devices must be properly fused 

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

C. Preset Conference on Intercom 

4.39 The preset conference feature allows five 
stations to be signaled simultaneously by 

dialing station code 39. When preset conference 
is provided, by dialing code 39, any station can 
establish a conference with the stations that have 
been connected for preset conference. The station 
capacity of the 14A System is reduced to 33 stations 
when preset conference is provided, as code 39 is 
forfeited for use as a station code. Where a station 
is connected for preset conference and station line 
ringing, the signaling of the preset conference 
takes precedence over station line ringing. 
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KSl6301-TYPE 
SIGNALING 

INSIDE WIRE MAXIMUM 
RESISTANCE FOR EACH 

DEVICE 

LEAD IS 25 OHMS 

EXTERNAL 
POWER 
SUPPLY 

22A-49 APPARATUS UN IT 

STATION STATION 
CODES CONNECT ING BLOCK I CODES 

P/O CONNECTING BLOCK 6 

E G H I 
i 

0 23 
0 0 0 0 0 0----0 

24 
0 0 0 0 0 0----0 

25 c 0----0 25 0 0 0 "' 0 

26 "' _J 

0 0 0 

I* 
o--b 

10 27 
0 0 0 0----0 

II 28 
0 0 0 0----0 

12 29 
0 0 0 0----0 

13 30 
0----0 30 0 0 0 

NOTES: 
14 31 

0----0 I. MAXIMUM RATINGS OF THE 0 0 0 
Kl RELAY CONTACTS: 

15 10 32 
130 VOLTS 0 0 0 0----0 
1.5 AMPS 

16 33 25 VOLT-AMPS 0 0 0 0----0 
2. WHERE IT IS NECESSARY TO 

17 34 "' STACK LEADS ON A 0 0 0 0 0----0 
0 TERMINAL USE 18382 "' 18 35 "' 0----0 35 ADAPTERS. 0 0 0 _J 0 * FACTORY PROVIDED STRAP 

19 36 ON INSTALLERS SIDE OF 0 0 0 0 0----0 
CONN BLK 

20 15 37 
0 0 0 0 0----0 

21 38 
0 0 0 0 0----0 

22 39 
0 0 0 0 0----0 

0 0 0 0 

I* 
0----0 40 

0 0 0 0 0 0 0----0 

20 0 0 0 0 0 0 0 20 0 0 0 

0 0 0 0 0 0 0 0 0 0----0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

*I 24 

0 0----0 45 

24 0 0 0 0 0 0 0 0 0 0 

l 
0 0 

BAT. 0----0 

0 0 

0 0 50 

Fig. 25-Station Code connections for External Signaling Circuit (22A-49 Apparatus Unit) 
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COMMON 
AUDIBLE 
TERMINAL 

CO RING 
TERMINALS 

INSIDE WIRE MAXIMUM 
RESISTANCE FOR EACH 
LEAD IS 25 OHMS 

CONNECTING BLOCK I 

A 

lo o o o o o ol 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

5o o o o o o o o5 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

I 0 o o o o o o o o 10 

* 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

15 0 0 0 0 0 0 0 0 15 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

200000000 20 

0 0 0 0 0 0 0 

(I) (2) (3) (4) (5) (6) (7) 
0 0 0 0 0 0 0 

(8) (9) (10) (II) (12) (13) 
000000 

24 0 0 0 0 

(14) 

0 *I 24 

* 

@ 

® 

"' " Q Q 

" " ~ ~ 

NIGHT 
TRANSFER 
TERMINAL 

0 
Q 

" ~ 

BAT. 
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22A-49 APPARATUS UNIT 

P /0 CONNECTING BLOCK 6 

0 0 o--o I 

0 0 

0 0--0 25 

0--0 30 

0 0 

0 

0 0--0 35 

0 

0 

0 

0 

0--0 40 

0--0 

0 0 0 

0 

0 0 0 

0 0--0 45 

0 0 0 

l 
0 0 

0 0 

0 0 50 

KS 16301-TYPE 
-V'.l-+-----1 SIGNALING 

NOTE, 

DEVICE 

EXTERNAL 
POWER 
SUPPLY 

NUMBERS SHOWN IN 

PARENTHESIS ( ) REPRESENT 
THE 14 CO/PBX LINES. 

* FACTORY PROVIDED STRAPS 
ON INSTALLERS SI OE OF 

CONN BLK. 
WHERE IT IS NECESSARY TO 

STACK LEADS ON A TERMINAL 
USE 183B2 ADAPTERS. 

MAXIMUM RATINGS OF THE Kl 
RELAY CONTACTS. 

130 VOLTS 
1.5 AMPS 

25 VOLT AMPS 

OPTIONS' 

@B COMMON AUDIBLE 
@ CO RINGING (CONNECTED TO 

SELECTED CO/PBX LINE ON A 
ONE 22A·49 APPARATUS UNIT 
PER LINE BASIS) 

@ NIGHT TRANSFER 

Fig. 26-Common Audible, Station Line Ringing or Ring Transfer Connections for External Signaling Circuit 
(22A-49 Apparatus Unit) 
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TO POWER 
RECEPTACLE 
IN BACKBOX 

TO POWER 
RECEPTACLE 
IN BACKBOX 

CORD 

TO OUTLET IN I LIST 15, 16, OR 17 
RELAY FOR DUAL, 
POTENTIAL USE, OR TO 
POWER RECEPTACLE IN 
BACKBOX FOR SINGLE 
POTENTIAL USE 

CORD 

~~~. 
RELAY 

I 
I 

- - ~I OUTLET FOR 

KS-16301 

OUTLET FOR 
KS-16301 
SIGNAL II 

I 
LO 

TO KEY 
SERVICE 
UNIT 
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90Y 18-48¥ 30-48¥ 
20 HZ 0C 60 HZ 

BAT 

CONTROL 

Cl 
0.1 

GRD c 

I SIGNAL II 

I 
I 

KS-16301, Ll6 
AND L17 
RELAYS 

I (2) (2) RELAT 

LI 6-9 TO 48Y 60 HZ 
Ll7-12 TO 78 YOC 

COIL 

---+--~ 

KS-16301 
SIGNAL 11 

L20- I 8Y 60 HZ .--------, 
~--------------+----+ -----+-~ I 

I 
I 

KS-16301,L20 I 
I INDOOR OR I 
L ___ o~~OR~~L.J 

Kl .,.__..,,_-+--------------l TO EXTERNAL 
POWER SUPPLY 

II LIST I, 2, 3, 4, OR 5 

NOTE: 
THE UA-49 APl'AllA TUS Ull IT .!!!I! 
E MQUllTED IN A VERT I CAL UPlll QHT 
l'OS ITI Oii • 

Fig. 27-Connections for 22A-49 Apparatus Unit and KS-16301 Type Signals 



4.40 Any station may originate a preset conference 
call but only those stations wired for preset 

conference will be alerted. An attendant may use 
DSS code 39 if the attendant station is equipped 
with the optional DSS console. To use preset 
conference: 

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

(2) Lift handset. 

(3) Dial code 39 (attendant may use DSS code 
39 on DSS console)-tone burst signals all 

stations wired for preset conference. 

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

(5) Called stations must depress intercom line 
button and go off-hook to hold conference 

or talk to each other. 

4.41 Connections for preset conference are made 
as follows: 

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

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

the terminals associated with the stations to be 
connected for preset conference (Fig. 28). 

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

(4) Strap the terminals in the preset conference 
row to the desired station terminals in 

column D or H (Fig. 28). 

(5) Test the preset conference arrangement by 
having code 39 dialed from a nonconference 

station and verifying that all conferenced stations 
are signaled. 

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

D. Music-On-Hold 

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

Fig. 
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l'REStT 
COllHRCllCE 
COl.-S 

STAT ION 

D 
CODES 

H 

0 23 0 

24 0 

0 25 0 

0 26 0 

0 10 27 0 5 

0 II 28 0 

0 12 29 0 

0 13 30 0 

14 31 0 

0 15 32 0 10 

0 16 33 0 

0 17 34 0 

0 18 35 0 

0 19 36 0 

0 20 37 0 15 

* 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

20 0 0 0 0 0 0 0 20 

0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 Q 

24 0 0 24 

PIO CONN BLK I 

PRESET REMOVE FACTORY 
CONFERENCE PROVIDED STRAP 
TERMINALS 

* CONNECTIONS SHOW STATIONS 7, 
14 ANO 21 WIRED FOR PRESET 
CONFERENCE 

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

4.43 •Music-on-hold is provided on CO/PBX lines 
by a 33A voice coupler and two 451-type 

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

The customer-provided music source 
sb.ould be able to deHver up to 1 watt 
into an 8-ohm load. The 33A voice 
coupler will accept input from a.ny 
customer-provided apparatus that 
does not operate the :fuses in 
the voice coupler. The customer 
should contact the local Telephone 
Company Business Ofl'ice or the 
Marketing Representative to obtain 
a copy or the Technical Rererence 
covering this interrace specil'ication. 
Ir a service call is caused by a 
maUunction or the customer-provided 
equipment, billing should be made 
in accordance with Section 
660-101-312. 

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

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

Note: Each 451-type KTU will provide 
music-on-hold for seven CO/PBX lines. Each 
498A KTU will provide music-on-hold for four 
CO lines. When used in a 580-type KSU, 
the 498A KTU should be equipped with a 
116Al CM which increases the capacity to 
seven lines. To install the 116Al CM, remove 
the screw in the standoff on the 498A KTU, 
plug the CM into the KTU, and replace the 
screw to secure the CM. 
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(b) Install 33A voice coupler (Fig. 11) as follows: 

33A 

(1) Remove cover from voice coupler. 

Caution: Ensure that 36P :fuses are 
installed with the springs at the bottom. 
1r :fuses are improperly installed, 
operated :fuses may cause damage to 
customer's ampHl'ier. 

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

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

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

INSIDE WIRE VOICE (PROVIDE LOCALLY) 
COUPLER 
SD-69911--0I 

I T=- A B C D E r ; 
PROVIDED 

CR MUSIC SOURCE 
IO 0 0 0--0 I 

; GRD 
0 0 0-0 

3 MT 
0 0 0--0 

MR 
0 0 0--0 

5 PT 
0 0 0-05 

8 PR 
0 0 0-0 

p 

P /0 CONN l!U 7 

INSIDE WIRE I PROVIDE LOCALLY I 

Fig. 29-Connections for 33A Voice Coupler 

(5) Replace cover on voice coupler. 

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

(1) Turn potentiometer on 33A voice coupler 
to full counterclockwise position. 



(2) From any station, select a CO/PBX line, 
(eg, line 1) and dial a second CO/PBX line 

( eg, line 2). 

(3) Leaving the handset off-hook at the first 
station, at a second 14A station, answer 

the incoming call and place call on HOLD. 

(4) Return to the first station and have 
customer adjust his music source to a 

comfortable listening level while listening at 
the first station. 

(5) Disconnect call making sure handsets are 
on-hook and all buttons are restored to 

the unoperated position.• 

E. •Flexible• Ring Transfer 

4.45 The flexible ring transfer arrangement utilizes 
a 6041G key to permit any one of up to five 

stations or groups of stations to be selected for 
ring transfer of incoming CO/PBX calls. 

4.46 To operate flexible ring transfer, depress 
button on the 6041G key associated with 

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

4.47 To install flexible ring transfer: 

(1) Install a 6041G key at the attendant station. 

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

KSU. 

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

or 30). 

(4) Terminate the remammg conductors on 
terminals lH, 2H, 3H, 4H, and 5H of the 

6041G key, as required. 
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(5) At the KSU, terminate one conductor (common 
lead) on the RT terminal (column H, terminal 

21) of connecting block 1. 

(6) Terminate the remaining conductors on the 
terminals of connecting block 1, column C 

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

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

and label the remaining buttons, according to 
the stations they connect, for ring transfer. 

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

4.48 To test flexible ring transfer: 

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

(2) Depress the RING TR button at the 
attendant station, locking it down-lamp 

under button lights (steady). 

(3) Select an idle CO/PBX line, depress line 
button, lift handset and dial another 

CO/PBX line-station associated with the 
depressed button of the 6041G key rings (tone 
burst is heard). 

(4) While CO/PBX line is ringing, depress 
other buttons on the 6041G key, making 

sure the station associated with each button 
rings. 

(5) Depress RING TR button on the attendant 
station, releasing it-lamp under button 

goes off and tone ringing is heard at attendant 
station. 

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

Note: The lamps associated with the buttons 
of the 6041G key do not light. 
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CONN 
BLK I 

(CO) 

(NT) 

,--
' r--
1 I r-
1 I I r 
I I I 
I I I I 

IC l:s-
21H c-
12C 

2G 

3G 
~ 

8G 

9G 

1 
I I I I 
I I I I 
Lt-t--

1 I I 

I 
I --
I 

L+ I ,; 
Lt 

I 
L 

I 
-t - -; 
I 

J _ --i 

I 
I 
t-- -i 

I 
L_ 

KSU 

CONN 
BLK 6 

44G 

CONN 
BLK 7 

40G 

CONN 
BLK 10 

448 

---

---

---

---

CONN A TT ENDA NT TEL 
BLK 12 SET CODE 0 

co 

j RING TR 
RT BUTTON 

J 
COMMON 

6041G KEY 

~~ 
~ 
-<?>.*\ _! ....>oL M .., 
~ -->L 

'\ 

5H \ 
~-.* x 
~ 
t...:..__]:.H 

co 
-B- TEL SET CODE 17 

44A co 
-B- TEL SET CODE 24 

448 co 
~ -B- TEL SET CODE 25 

44G co 
~ -B- TEL SET CODE 30 

44H co 
_n. 
u TEL SET CODE 31 

NOTES: 
1. ANY STATION MAY BE SELECTED FOR RING TRANSFER. 

TRANSFER TO STATION 17, 24, 25, 30 OR 31 IS SHOWN HERE. 
2. DOTTED LINES INDICATE FACTORY WIRING IN KSU. 

Fig. 30-~xample of Connections for Flexible Station Ring Trans,.. 

F. Loudspeaker Paging and Background Music 

Paging 

4.49 In the 14A System paging may be: 

(a) Connected to as many as 21 loudspeakers, 
using indoor and outdoor speakers 
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(b) Provided in three separate zones or areas 
using as many as seven indoor and/ or 

outdoor speakers for each zone 

(c) Connected to a customer's paging system 

(d) Connected to a separate paging system 
provided by the telephone company. 



4.50 A paging system should be loud enough to 
be heard but not loud enough to annoy 

anyone located near the speakers. The number 
and locations of speakers are influenced mainly by 
the environment in which the speakers will be 
located. Fig. 31 shows several examples of speaker 
placement. Refer to Section 981-251-100 for 
information on loudspeaker paging systems. It 
may be necessary to experiment, on site, to achieve 
the desired results. 

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

EXAMPLE A - SPEAKERS LOCATED ON ONE WALL Of ROOM (NOTES I, 2 ANO 3) 

~ so•-:Jk--30·-1 
1-30·-n: 60' ~ 
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telephone sets and loudspeakers is 
recommended. 

4.51 Paging may be activated by dialing an 
intercom code for each zone, by dialing an 

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

4.52 Connections for paging are made as follows: 

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

NOTES: 
1. EXAMPLES A, B AND C ARE FDR QUI ET OR OFF I CE 

TYPE ENVIROMENTS, LESS THAN 6500 SOUND 
PRESSURE LEVEL (SPL). ALL SPEAKERS SHOULD BE 
LOCATED AT LEAST 60 FEET FROM ANY STAT I ON 
USED FDR PAGING. 

2. SPEAKER WIRING SHOULD BE RUN SEPARATELY, 
NOT PART OF A VO I CE CABLE. QUAD CABLE 
SHOULD BE USED WITH BOTH PAIRS CONNECTED. 
SPEAKERS SHOULD BE HUNG AS CLOSE TO THE 
CE I LI NG AS POSSIBLE. MAX I MUM SPEAKER DI STANCE 
FROM THE KSU IS J20 FEET USING QUAD WIRE. 

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

4. ONE SPEAKER WI LL SERVE A ROOM UP TO 25 FT. 
BY 25 FT. 

EXAMPLE B - SPEAKERS LOCATED ON OPPOSITE WALL$ Of ROOM (NOTES I ANO 2) 

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

J 
! 

EXAMPLE C - SPEAKERS LOCATED IN INDIVIDUAL ROOMS (NOTES 1,2AN04) 

EXAMPLE 0 - OUTSIDE SPEAKER (HORN) LOCATION (NOTES 2 ANO 5) 

Fig. 31-Example of Paging Speaker locations 

Page 57 



SECTION 518-450-102 

TAILI D 

CODE CONNECTIONS FOR 
ZONE PAGING 

CONN BLOCK3 

TO ACTIVATE WITH STRAP 
AMPLIFIER CODE 

FROM TO 
TERM. TERM. 

4 4B 13A 
1st 457C KTU 
in Connector 5 SB 13B 

J2S 
6 12B 13C 

4 40 14A 
2nd 457C KTU 
in Connector 5 SD 14B 

J30 
6 120 14C 

4 4F 15A 
3rd 457C KTU 
in Connector 5 SF 15B 

J32 
6 12F 15C 

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

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

(3) Install loudspeakers and connect them to 
the KSU using quad inside wire with both 

pairs connected (see Fig. 32). To stack leads 
on the connecting block terminals, use 183B2 
adapters. Speaker wiring should be run separately 
and should not be part of a voice cable. Speakers, 
connected with 24-gauge quad inside wire (having 
both pairs connected), may be located a maxi.mum 
of 820 feet from the KSU. 

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

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

Speaker volume wlH be a/teated by 
ohlUllfes Jn .room oo.nteat. T.lie addltltm 
of~~ draper.ieB, oarpetlag 
or wall covering may necessitate 
increasing speaker volume. 

4.54 •The KS-21939,L2 loudspeaker is applicable 
to locations with adverse weather conditions 

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

WlJeze outdoor speakers (KS-Jll989,L2) 
are installed Jn otb.er buildings or on 
poles, racks or otb.er structures, tb.e 
speaker leads must be protected 
according to station protection 
practices. See Section 460-100-400. 

4.55 A customer-owned and maintained (COAM) 
paging system, or a separate telephone 

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

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

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

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

desires). 

(3) Connect the apparatus unit to the KSU 
as shown in Fig. 33. Wiring should be 

I 
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,------------FIRST PAGING SPEAKERS 

r----------- SECOND PAGING SPEAKERS 

,---------- THIRD PAGING SPEAKERS 

,---------- FOURTH PAGING SPEAKERS 

,------- FIFTH PAGING SPEAKERS 

ZONE I 

PAGING 

ZONE 2 
0 0 0 0 0 

PAGING 0 0 0 0 0 0 

0 0 0 0 0 0 
ZONE 3 
PAGING 24 0 0 0 0 0 0 

P /0 CONN BLK 2 

0 17 

0 

0 0 20 

0 0 

0 

0 0 24 

SIXTH PAGING SPEAKERS 

SEVENTH PAGING SPEAKERS OR 
20A•49 APPARATUS UN I TS 

NOTES, 
I. MAX I MUM or 7 SPEAKERS PER ZONE. 

2. MAXIMUM or 21 SPEAKERS PER SYSTEM. 

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

4, SEE TABLED FOR CONNECTIONS TO 

INTERCOM CODES. 

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

6. TO "STACK n LEADS ON A TERMINAL, 
USE I 83B2 ADAPTERS. 

7, THE KS-21B80,L1 OR KB (INDOOR) AND THE 
KS-219l9, L2 (OUTDOOR) SPEAKERS ARE THE 
ONLY SPEAKERS RECOM~ENDED FOR USE WITH 
THE 14A SYSTEM. 

Fig. 32-~nnections for Paging Speakers• 

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

(4) Have customer connect his paging system 
to the 20A-49 apparatus unit, using shielded 

wire, as shown in Fig. 33. 

(5) Replace cover on the apparatus unit. 

(b) Adjustment procedure for the 20A-49 apparatus 
unit is as follows: 

(1) Turn potentiometer to the full 
counterclockwise position. 

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

(3) Using normal voice level, make test 
announcements while turning the 

potentiometer clockwise until a voice level 
suitable for the customer's equipment is 
reached. 

(4) •where necessary, adjust volume control 
of individual speakers, if equipped .• 

(5) Disconnect call. 

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

(c) Where zone paging is provided, repeat the 
adjustment procedure for each zone. 

The 20A-49 apparatus unit provides 
a nominal 800-ohm output to a 
customer-owned paging system. It 
does not provide a means to activate 
the customer's equipment; therefore, 
the customer's equipment must 
be in the ON mode at all times. 
If a service call is caused by a 
malfunction of the customer-provided 
equipment, billing should be made 
in accordance with Section 
660-101-812. 
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P/0 CONN BLK 2 

ZONE I 

LEAD LENGTH LIMITED TO 
200 fEET OR 15 OttMS 
LOOP RES I STANCE 

SP 

INSTALLER PROVIDED STRAP 

G 

R2 

r-- -----., 
I 

I 3 I 
I 4 

I 7 
L __ 

20A·49 
APPARATUS 
UNIT 

S~ R3 

NOTES: 
I. THE NUMBER OF TELCO SPEAKERS THAT CAN 

BE CONNECTED IS REDUCED BY ONE FOR EACH 
20A APPARATUS UNIT CONNECTED TO THE 14A 
COMMUNICATION SYSTEM. 

z. ONE 20A·49 APPARATUS UNIT IS 
REQUIRED FOR EACH ZONE WHEN 
ZONE PAGING IS PROVIDED. 

p 
AZ Al 

tj:::=:=tJt--,../ ~~: ~~~E~O W ~~E, 

A2 Al 

GROUNDED AT 
CUSTOMER END 
ONLY. 

TO COAM PAGING SYSTEM OR TELCO 
PROVIDED HIGH POWER PAGING SYSTEM. 
LEAD LENGTH LIM I TED TO 200 FEET OR 
15 OttMS LOOP RESISTANCE. 

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

Background Music 

4.56 When the paging system is not being used, 
a customer-provided music source may be 

used to provide background music over the paging 
speakers. For background music (or music-on-hold), 
a 33A voice coupler niust be installed and connected 
between the KSU and the customer-provided music 
source (as described in 4.44). Music, from the 
customer's music source, is fed through the voice 
coupler to the 457C KTUs (amplifier circuits) and 
from the 457C KTUs to the paging speakers. When 
a paging code (code 4, 5, or 6) is dialed, the selector 
causes the amplifier circuit to switch to the paging 
mode, opening the music from the amplifier. On 
completion of the paging call, the amplifier circuit 
switches from the paging mode and restores the 
music to the amplifier and the paging speakers. 
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4.57 Alignment procedure for paging and background 
music is as follows: 

(1) Dial paging code(s). 

(2) While a test paging announcement is being 
made, adjust the potentiometer on each 

loudspeaker for desired speaker volume. 

(3) Disconnect paging call. 

(4) Have customer adjust the potentiometer on 
voice coupler for comfortable level of 

background music over paging system. 

(5) Inform customer, after alignment is complete, 
that if any changes are made in the gain 

of his music source, the background music and 
music-on-hold will be affected. 



Note: If the customer has paging and 
music-on-hold but does not want background 
music, the potentiometer on the voice coupler 
should remain in the counterclockwise position. 

4.58 The alignment procedure for paging and 
background music with a COAM paging 

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

(a) Where the customer has paging and 
music-on-hold but does not have background 

music, adjust the potentiometer on the 33A voice 
coupler fully counterclockwise and adjust the 
potentiometer on the 20A-49 apparatus unit to 
suit the customer's paging equipment. 

(b) Where the customer has paging and background 
music but does not have music-on-hold, adjust 

the potentiometer of the 33A voice coupler fully 
clockwise and adjust the potentiometer on the 
20A-49 apparatus unit to suit the customer's 
paging equipment. 

G. Power Failure Ringer 

4.59 Where power failure ringing is provided, a 
power failure ringer (ElC) must be installed 

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

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

wire). 

(2) From A50B cable connector (using adapter) 
pins 25 and 50 to ElC ringer terminals 5 

and 6 (using inside wire). 

(3) From connecting block 6, terminals 49 and 
50, column H; or connecting blocks 8, 10, 

12, or 14, columns A through H, rows 49 and 
50 (see Fig. 8 for specific station code block 
and columns). 
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H. Power Failure Ringing 

4.60 Utilizing 452A KTUs and externally mounted 
ElC ringers, the power failure ringing feature 

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

4.61 The tip and ring of each CO/PBX line is 
brought out on connecting block 1, rows 18 

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

4.62 Install 452A KTUs in connectors J31 (for 
lines 1 through 7) and J33 (for lines 8 

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

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

R(I) 

l'OWER r A I LURE 
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0 0 9 0 
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31 z 
0 

32 
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33 

34 

35 
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38 

*-NUMBERS SHOWN IN PARENTHESIS () 
REPRESENT THE 14 INCOMING CO/PBX 
LI HES. NUMBERS ARE rOR RErERENCE 
ONLY ANO 00 NOT APPEAR ON THE 
BLOCK. 

I - CONNECTIONS SHOWN PROVIDE POWER 
rAILURE IN THE STATION CABLE rOR 
STATION 7. roR EACH STATION EQUIPPED 
WITH POWER rAILURE TRANSrER, AN 
EXTERNAL RINGER (EiC) MUST BE INSTALLED. 

t - A GIVEN STATION MAY PICK UP ONLY 
ONE POWER rAI LURE LINE. 

§ - USE INSIDE WIRE rOR RINGER CONNECTIONS. 

I 

§ 

2 

§ 

3 

§ 

CONNECT POWER r A I LURE RINGER (EI C) 
BY ONE or THE rOLLOWING METHODS: 

rROM TEL SET TO RINGER LEAD 
TERM I NA~ TERMINAL DES I GNA Tl ON 

20 5 ER 

21 6 ET 

rROM ASOB 
CABLE TO RINGER LEAD 
CONNECTOR TERMINAL OESIGNATI ON 
(USING 
ADAPTER) 

PIN 25 5 ER 

PIN 50 6 ET 

rROM CONN 
BLK 6,8, IO, TO RINGER LEAD 

120Rl41N TERMINAL DES I GNA Tl ON 

KSU 

TERM 50 5 ER 

TERM 49 6 ET 

0 0 22,. 0 
0 ~ 

0 0 0 0 0 0 

(I) (2) (3) (4) (S) (&) (7) 
0 0 0 0 0 0 ]-"'-20 0 TRAllSf'ER TERMINALS * 
0 0 0 0 0 0 

(8) (9) (10) (II) (12) (13) (14) 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

24 0 0 0 0 0 

PIO C- BUI I 

Fig. 34-Connections for Power Failure Ringing 

I. Privacy 

4.63 Privacy prevents a station, so equipped, from 
bridging into a CO/PBX call. Privacy is a 

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

4.64 The privacy circuit is not operational when 
a CO/PBX line is ringing, on hold, or not 

in use. The privacy circuit does not operate on 
the intercom paths. 



4.65 The privacy circuit monitors the "A" lead 
to determine the status of CO/PBX line. A 

ground or positive potential on the "A" lead 
indicates the line is busy and operates the privacy 
circuit. Any station equipped with a privacy circuit 
attempting to bridge in will be excluded. A 
negative potential on the "A" lead does not cause 
the privacy circuit to operate. 

4.66 A privacy circuit, D-180486 kit of parts, 
must be added to an 833A/2833A(MD), 

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

(1) Remove faceplate from telephone set. 

(2) Mount privacy circuit board on the two 
standoffs located at the left front of the 

telephone set base (Fig. 35). 

(3) Fasten circuit board to standoffs using 
mounting screws furnished with the telephone 

set. 

(4) Connect leads according to Table E. 

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

telephone set. 

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

(a) At station being tested, lift handset and 
depress a CO/PBX line button on an idle 

line-dial tone should be heard. 

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

(c) Replace handset. 

(d) At a second station, lift handset, depress 
a CO/PBX line button on an idle line, 

and leave handset off-hook. 

(e) At station being tested, lift handset and 
depress same CO/PBX line button as on 

the second station-dial tone should not be 
heard. 
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PRIVACY BOARD 

Fig. 35-Privacy Circuit Board Mounted in Telephone 

(f) Replace handset at both stations. 

(g) At station being tested, lift handset and 
depress an intercom line button on an 

idle intercom path-dial tone should be heard. 

(h) Operate dial to break dial tone. 

(i) Replace handset and make sure all line 
buttons are restored at station being tested 

and all other stations used during testing. 

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

4.67 To convert a privacy station to a nonprivacy 
station, it is necessary to open the telephone 

set and remove the 0 lead of the privacy circuit 
board from terminal 8 on the telephone set terminal 
board and insulate and store (Table F). The 0 
lead of the privacy circuit board is the privacy 
circuit power lead. 

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

J. Privacy Release 

4.68 Privacy release is a feature which permits 
a station to allow another station equipped 

with a privacy circuit to bridge into a CO/PBX 
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TABLE E 

833A/2833A(MD), 833C/2833C(MD), 833CM/2833CM, AND 833EM/2833EM 
TELEPHONE SET CONNECTIONS FOR PRIVACY CIRCUIT 

(D-180486 KIT OF PARTS) 

TEL PRIVACY CONNECT TO 
MOVE LEAD 

SET BOARD TEL SET 
FROM TEL SET TO PRIVACY LEADS LEADS TERM. 

TERM. BOARD TERM. 

0 8 

BR Fon net. 

S* 15 

BK 12 

BL 6 

R 13 P2 

G-W 13 Pl 

y 6 Rl 

0 Fon net. T 

*In the 833A and 2833A telephone sets only, store (S) lead 
under screw terminal 82 on privacy board when privacy release 
is provided. 

TABLE F 

TELEPHONE SET CONNECTIONS TO 
DISABLE PRIVACY CIRCUIT 

MOVE LEAD IN TEL SET 
COLOR 

FROM TERM. Insulate 

0 8 
and Store 

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

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

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

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

(3) Observe that CO/PBX line lamp changes 
from wink to steady, which indicates 

privacy-equipped station has bridged into the 
call. 



(4) Release the PRIV RLS button. 

4.70 To allow an additional privacy-equipped station 
to bridge into a CO/PBX call, both stations 

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

4.71 The 833A/2833A(MD), 833B/2833B(MD), 
833BM/2833BM, and 833DM/2833DM telephone 

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

4.72 Where privacy release is no longer desired, 
the privacy release button may be disabled 

by opening the telephone set and moving the 0-BK 
lead of the privacy release button from telephone 
set terminal 10 to terminal 15 (see Table H). 

K. Speakerphone 

4.73 Normal speakerphone service may be provided 
at all stations in the 14A System. Connect 

the speakerphones as follows. 
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(a) 3B Speakerphone: Connect the DlOR 
cord between the telephone set and the 55B 

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

(b) 4A Speakerphone: Install 223A adapter 
within cord length (7 feet) of telephone set. 

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

Note: Speakerphone does not prevent normal 
operation of a telephone set. 

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

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

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

the loudspeaker. 

TABLE G 

LEAD 
COLOR 

BK* 

St 
BK-BL:j: 

G-W:j: 

* Tel set lead. 

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

REMOVE LEAD CONNECT LEAD TO 

FROM TEL SET TEL SET PRIVACY BOARD 
TERMINAL TERMINAL TERMINAL 

15 2§ S2 

15 S2 

27 15 

27 2§ S2 

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

:j: Leads from privacy release key. 

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

TELEPHONE SET CONNECTIONS TO 
DISABLE PRIVACY RELEASE BUTTON 

MOVE LEAD IN TEL SET 
COLOR 

FROM TERM. TO TERM. 

0-BK 10 15 

(3) Dial number in normal manner. 

(4) When called party answers, transmitter and 
loudspeaker are used to carry on the 

conversation. Adjust volume level as desired. 

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

(1) When audible tone indicates an incoming 
call, depress CO/PBX button associated with 

flashing lamp; or when notified by the attendant 
of an incoming call, depress the CO/PBX line 
button associated with the line indicated. 

(2) Momentarily depress the transmitter ON 
button (audible signal is silenced) which 

connects speakerphone to the line. 

(3) Answer call using transmitter. Transmitter 
and loudspeaker are used to carry on the 

conversation. Adjust the volume level as desired. 

4.76 To disable transmitter when it is not desirable 
to transmit conversation from the surrounding 

area to the distant station: 

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

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

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

4.77 To transfer from handset to speakerphone 
operation: 

(1) Put CO/PBX line on hold. 
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(2) Replace handset. 

(3) Turn speakerphone on. 

(4) Depress line button. 

4.78 To transfer from speakerphone to handset 
operation, lift handset and call is automatically 

transferred to handset. When it is desired to 
transfer back to speakerphone operation, refer to 
4. 77 to prevent disconnect. 

4.79 To terminate a call on speakerphone, 
momentarily depress the transmitter OFF 

button and restore any depressed line 
buttons. 

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

line button depressed if switchhook is used for 
flashing in order to avoid dropping the line. 

L. Station Busy Console (7A1) With DSS 

4.81 After selecting an idle intercom line and 
depressing the appropriate button on the 

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

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

4.82 Any station having the handset off-hook 
lights a lamp under the associated button 

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

4.83 To perform DSS from the 7Al console: 

(1) Lift handset on the associated telephone 
set. 
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TAllE I 

3-TYPE SPEAKERPHONE CONNECTIONS 

CORO COLORS CONNECT LEADS FROM 

LEAD 
DESIG DIOR T7A R2FK 

TEL SET 
TERM. 

P4Cj1J 
W-S 24 

!Rt 

P31111 
S-W 30 

ITt 

25t 
Tl W-BL 

RR§1111 

Rl BL-W 6 

LK W-BR 29 

AG BR-W 8 

Al W-G 10 

0-W 1911 

W-0 ** 
LK G-W* BK-0 

Fl G-Y 

s 0-BK 

Al Y-0 

M2 BK-S 

Pl BL-R 

Ml S-BK 

SP2 G 

SPl R 

TFl 

TF2 

* Insulate and store G-W lead. 
t For TOUCH-TONE telephone set. 
:j: Strap terminal 4 and 5 on control unit when 

used with TOUCH-TONE telephone sets. 
§ Located on network. 
11 Also remove W-S lead from telephone set ampli

fier terminal 1 and connect it to terminal 19. 

CONNECT LEADS TO 55B 

TRMTR LSPK TR NSF CONTROL UNIT 
TERM. :j: TERM. TERM. TERM. 

8 

7 

5 

6 

3 

2 

1 

13 

6 

4 

15 

1 

10 

35 

11 

2 

32 

23 

35 

17 

18 

19 

16 

8 

7 

tt 20 

tt 29§ § 

:j::j: 27 

:j::j: 36 

** Connect W-0 lead to terminal 1 on telephone 
set amplifier. 

tt Loudspeaker terminals are not designated. 
t t Use inside wire. Transformer terminals are 

not designated. 
§ § Connect lead to terminal 30 if a reduction in 

volume is desired. 
1111 For rotary dial telephone set. 

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

Page 67 



SECTION 518-450-102 

TABLE J 

4-TYPE SPEAKERPHONE CONNECTIONS 

M16CCORO 
TEL 

REMOVE CONNECT TO 
FROM 

SET 
LEAO LEAD 

LEAD 
AMPLIFIER TEL SET AMPLIFIER 

DESIG COLOR TERM. 

Al W-BR 

AG W-0 

Rl BL-W 

Tl W-BL 

IR* 
G-W 

P4t 

IT* 
W-G 

P3t 

LK 0-W 

W-S 

S-W 

BL-R 

* TOUCH-TONE ti>lephone sets. 

t Rotary telephone sets. 

:j: Spare terminal. 

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

(3) On the 7 Al console, momentarily depress 
button on DSS field corresponding to intercom 

station code of desired station-tone burst signals 
called station. 

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

answers). 
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1 

TERM. TERM. 

10 

8 

6 

25* 

RRt (on net.) 

24 

30 

29 

19:j: 

19:j: 

1 

If second call is to be made or call is for another 
statii>n, proceed as follows: 

(1) Momentarily depress RECALL button on DSS 
console-dial tone will be returned. 

(2) Momentarily depress button on DSS field 
corresponding to desired station-tone burst 

signals called station. 

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

answers). 



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

4.84 To page from the 7 Al/DSS console: 

(1) Lift handset on associated telephone set. 

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

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

(4) Momentarily depress PAGE button-tone 
burst will be heard over paging system 

loudspeakers. 

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

(6) Speak into handset transmitter to make 
announcement. 

(6) Replace handset. 

4.85 The A60B connector cable from the 7Al/DSS 
console is cut down on connecting blocks 6 

and 7, column E, using standard cutdown. See 
Fig. 36 for connections. Tbe DO to Dl (26E 
to 27E) and CGO to CGl (40E to 41E) 
straps on connecting block 6 must be 
removed when tbe console is installed and 
replaced if tbe console is removed. 

M. Station Busy Console (781) With MW 

4.86 By depressing the appropriate button on 
the 7Bl console, an attendant may light the 

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

4.87 When a station is unattended and the station 
user is to be informed of a message, the 

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

4.88 The station busy feature of the 7Bl/MW 
console is identical to the 7 Al/DSS console 

features described in 4.82. 

4.89 The A60B connector cable from the message 
waiting console is cut down on connecting 

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

Caution: Altbougb all CO/PBX and 
intercom line buttons may be unoperated, 
a busy station indication is displayed 
at tbe 7 Al/DSS or 7Bl/MW console 
when a station handset is off-book. 

N. Multiple Consoles 

4.90 The original design intent of the COM KEY 
14 was for one selector console, either station 

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

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

4.91 The additional power is required because 
the ±18-volt supply in the KSU is capable 

of powering only one console. Each additional 
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TO 7AI 
SELECTOR 
CONSOLE 

ASOB CONN CABLE 

BLUE 
BINDER 

COLOR 

(W-BL) 
J.BL-ltl_ 
J.v-o_l_ 
_to-v.[ 
_lv-GI 
(G-lt) 
v-BRI 
BR-~ 
It-SJ 
s-io_ 
R-BL]_ 
BL-Rl 
R-OJ_ 
o-Rj_ 
11-GJ_ 
G-Rj_ 
R-811_1_ 

(BR-R_)_ 
(R-tl_ 
J:s-f!l 
J.BK-BL) 
J:BL-BKI 
(BK-t!I 
o-Blf[ 
BK~ 
G-Bk) 
BK-BRI 
BR-BK I 
Bk-S) 
S-BKJ: 
Y-BIJ: 
BL-'f'.I 
Y-Oj_ 
o-rI 
Y-~ 

(G-Y) 
Y-IMJ_ 
BR-YI 
r-sI 
s-!I 
Y-BLI 
BL-vI 
v-tIT 

(o-v J 
J_Y-l!l 
(G-VJ: 

J_V-BR_l_ 
J_BR-1'.l 
Iv-s:I 
J.S-vI 

LEAD 
DESIG 

SBI 
582 
583 
SIM 
SBS 
SB& 
SB7 
SB8 
S89 
SBIO 
SBI I 
SBl2 
SBl3 
S814 
SBIS 
5816 
SBl7 
5818 
SBl9 
18Vt 
18Vt 
18Yt 
18Yt 
18Vt 
18Yt 
DO 
DI 
B GRD 
B GRD 
B GRD 
B GRD 
B GRD 
B GllD 
TTG 
TTG 
TTG 
TTG 
lT2 
LK 
CGI 
CGO 
YI 
Y2 
Y3 
Y4 
Y5 
B BAT 
B BAT 
B BAT 
B BAT 

P /0 CONN BLK 6 

E r G H 
0-01 
0-0 
0-0 

...... 0-0 
0-05 
0-0 
0-0 

~ 0-0 
0-0 
o-olO 
0-0 
0 0 
0-0 
0-0 
0-015 
0-0 
0-0 
0-0 

...... 0-0 

t 
0-020 
0-0 

0-0 

0-0 
0-0 

0-025 

:X* 
0-0 

0-0 

0-0 
0-0 
0-030 

t 0-0 

0-0 
0-0 

0-0 
0-035 
0-0 
0-0 

...... 0-0 

...... 0-0 

0--040 )* 0--0 
0-0 
0--0 
0--0 
0--045 
0 0 
0 0 

jt 0--0 
0 0 ::i: 0 oso 

* r ACTORY PROV I D[D STRAPS MUST 8[ R[MOVED 
llHEN CONSOLE IS CONNECTED. Ir COllSOl[ IS 
R[NOY[O, TH[ STRAPS MUST 8[ Rrl'UCrD. 

t VERTICAL STRAPS ON BACK OF BLOCK 

TO 7AI 
SEUCTOR 
CONSOL[ 

ASOB CONN CABLE 

ORANGE 
BINDER 

COLOR 

(It-BL) 

J_BL-ILJ_ 
(lt-O_l_ 
o-~ 
v-GI 
G-lt_l_ 
lt-BR_l 
BR-lt_l 
It-SJ_ 
s-v_l_ 
R~ 
J!l.-R_l_ 
R-Oj_ 
O-RJ_ 
R-aj_ 
G-Rl 
R-BRJ_ 
BR-1!1 
R-S) 
S-R:I 
BK-BL_l_ 
BL-Bti: 
BK-tl 
o~ 
BK-aj_ 

(G-BK) 

:IBK-BRJ: 
(BR-BKJ: 
BK-SJ: 
s-BKI 
y=i:f 
BL-Y_[ 
v-tIT 
o-!:[ 
Y-tl_ 
G-Y_)_ 
Y:!!!!.l 
BR-!I v-rr 
s-u:: 
v-BQ: 
BL-°IT 
v-o:I 
o-VI 
v-~ 

(G-V) 
jY-BRj_ 
..i!IR-1'.l 
(Y-S) 

lS-vJ_ 

LUO 
DESIG 

SB20 

SB21 
SB22 
SB23 
SB24 
sm_ 
Sl!n_ 
SB27 

sw 
SB29 
5!!39 
S831 
SB32 
SB33 
SB34 
SB35 
SB36 
SB37 
SB38 
SB39 
18Vt 
18Vt 
18Yt 
18Yt 
18Vt 
18Vt 

LT3 
LT4 

Fig. 36-Connections for 7A 1 Selector Console (Station Busy Console With DSS) 
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I' /0 CONN BLK 7 

[ r G H 
0-0 I 
0--0 

0--0 
..... 0--0 

0--0 5 
0--0 
0--0 
0--0 

0--0 

0-0 10 
0 0 
0--0 

0--0 

0--0 

0-015 
0--0 

0--0 

0-0 _,., 0--0 

0-020 

t 
0--0 

0--0 

0--0 
0--0 

0--0 25 
0-0 _,., 0--0 

_,., 
0--0 
0--0 

0--0 30 _,., 0-0 
0 0 
0 0 
0 0 
0 0 35 
0 0 
0 0 
0 0 _,., 0 0 
0 0 40 
0--0 

0 0 
~ 0 0 

0 0 
0 045 
0 0 
0 0 
0 0 

...... 0 0 _,., 0 050 



TO 7BI 
SELECTOR 
CONSOLE 

A50B CONN CABLE 

BLUE 
BINDER 

COLOR 

(' (W-BL) 

J_BL-W_l_ 
J_w-Ql 
J_O-W_l_ 

.lW-1!.l 
(G-W) 
W-Bf!I 
BR-IQ_ 
w-5I 
s-w_l_ 
R-Bl]_ 
BL-R_l_ 
R-O_l_ 
0-R) 

R-GI 
G::! 
R-BR_l_ 
BR-R_l_ 
R-~ 
S-R) 
BK-BLJ: 
BL-BKI 
BK-0 
0-BK 
BK-G 
G-BK 

BK-BRJ. 
BR-BK I 
BK-IT 
5-Bi!J: 
Y-BQ: 
BL-IT 
Y-0 
0-Y 
Y-G 
G-Y 
Y-BR 
BR-Y 
Y-S 
S-Y_l_ 
Y-BL_l_ 
BL-VJ_ 
Y-0 
o-v 

Y-G 
G-Y 
Y-BR_l_ 
BR-VJ_ 
Y-Sj_ 
5-\'.l 

LEAD 
DESIG 

SBI 
5B2 
SB3 
SIM 
585 
586 
SB7 
588 
SB9 
SBIO 
SBll 
S812 
SBl3 

S814 
S815 
5816 
SBl7 
SBl8 
SBl9 
18Vt 

[!V• 
I 8Vt 
18Vt 
18Vt 
18Vt 
MWI 
MW2 
MW3 
14114 
MWS 
MW6 
MW7 
MW8 
MW9 
MWIO 
MWll 
MWl2 
MWl3 
MWl4 
MWl5 
MWl6 
MWl7 
MWl8 
MWl9 
IOYt 
IOYt 
IOVt 
IOYl 
IOV:t 
IOVt 

P /0 CONN BLK 6 

D E r G H 
0 0-0 I 
0 0-0 
0 0-0 
0 0-0 
0 0-0 5 
0 0-0 

~ 0-0 

~ 0-0 
0-0 
0-010 
0-0 
0-0 
0-0 
0--0 
0--0 15 
0--0 
0-0 
0--0 
0--0 

~§ 
0--0 20 
0-0 
0-0 
0-0 
0-0 
0-0 25 

b* 
0--0 

0-0 
0-0 

~~ 0-0 
0-0 30 

::.Ct 0-0 

~ 
0 0 
0--0 

~ 
0-0 
0-035 

(;; 0 0 
0--0 

0 0 0 
0 0 0 

X* 0 0 40 
0--0 

0 0 0 
0 0--0 
0 0 0 

t 0 0--045 
0 0 0 

§ 
0 0 
0--0 

0 0 
0 050 

TO 7BI 
SELECTOR 
CONSOLE 

N FACTORY PROVIDED STRAP ON INSTALLERS 
SIDE OF CONNECTING BLOCK. 

t VERTICAL STRAPS ON BACK OF BLOCK. 
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ASOB CONN CABLE 

ORANGE 
BINDER 

COLOR 

(W-8L) 

8L-ILJ. 
w-oI 
o-wj_ 
W-GJ_ 
G-W) 
W-BR_l_ 
BR-lil: 
w-sI 
s-~ 
R-BL_l_ 
BL-R_l_ 
R-O_l_ 
0-R_l_ 
R-Gl 
G-R) 
R-BR_l_ 
BR-R_l_ 
R-SJ_ 

5-Rl 
BK-BL_l 
BL-BKj_ 
BK-(jl 
0-BK} 
BK·G_l_ 
G-BK_l 
BK·BRJ_ 
BR-BK) 
BK·SI 
5-e•I 
Y·BLI 
BL-YI 
Y-QI 
o-!I 
Y-G 
G-YJ_ 
Y·BR_l_ 
BR-Yj_ 
Y-tl 
5-tl 
V·BL_l_ 
Bl-VJ_ 
v-o 
o-v 
V-G 
G-V 

v-eRI 
BR-VJ_ 

(V-5) 
J_5-vJ_ 

LEAD 
DESIG 

SB20 
SB21 
S822 
SB23 
SB24 
SB25 
Sf&§_ 
SB27 
5828 
5829 
5B30 
5831 
5832 
5833 
5834 
5835 
5836 
5837 
5838 
5839 
I BV± 
I 8Vt 
I 8Yt 
IBV± 
IBV± 

141120 
MW21 
141122 
141123 
MW24 
141125 
141126 
MW27 
MW28 
141129 
MW30 
141131 
MW32 
MW33 
141134 
MW35 
141136 
MW37 
141138 
141139 
IOVt 
IOVt 
IOVt 
IOVt 

IOVt 

P /0 CONN BLK 7 

D E r G H 
0--0 I 
0-0 
0--0 

~ 0--0 
0--05 

0-0 
()--0 

0-0 
0--0 

~ 0-0 10 
0--0 
0--0 
0--0 

0-0 
0-015 
0-0 
0-0 
0-0 
0-0 
0--0 20 

I' 
0--0 
0-0 
0--0 
0--0 

0--025 
0-0 

0 0--0 
0 0--0 
0 0--0 
0 0--030 

~ 0 0--0 
0 0 0 
0 0--0 
0 0-0 
0 0-035 
0 0 0 
0 0--0 
0 0 0 
0 0 0 

0 0 040 
0 0-0 
0 0 0 
0 0 0 

~ 0 0 0 

t 
0 0 045 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 oSO 

Fig. 37-Connections for 781 Selector Console (Station Busy Console With MW) 
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SECTION 51M50-102 

console will require :1:18 volts fused at 2 amperes. 
Use a separate 18-gauge wire for each :1:18-volt 
lead required. In addition, the ground terminals 
of the 215Cl power unit should be strapped to 
the :1:18-volt ground terminal of the KSU power 
unit. A 215Cl power unit fused for :1:18 volts 
can be used for three leads. Because of the method 
of terminating the console co.nnector cables in 
multiples as shown in Fig. 38 through 44, power 
is wired on a per block basis rather than per 
console. 

4.92 The connections for multiple consoles are 
shown in Fig. 38 through 44. Since there 

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

4.93 In any installation requiring a DSS console, 
the factory-provided DO-Dl strap (26E to 

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

4.94 •The 580A KSUs having a serial number of 
14425 or higher and all 580B KSUs have 

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

0. Station Restriction 

4.95 Station restriction prevents a station from 
dialing on CO/PBX lines. Station restriction 

does not prevent dialing on intercom lines and has 
no effect on incoming calls. 

Page 72 

4.96 To restrict a station equipped with a rotary 
dial telephone set: 

(1) Install a 446F diode (or equivalent) between 
terminals RR and F on the telephone set 

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

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

board. 

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

board. 

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

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

(1) Move two red leads from terminal 4 to 
terminal 22 on the telephone set terminal 

board. 

(2) Move two green leads from terminal 22 
to terminal 4 on the telephone set terminal 

board. 

4.98 To test a restricted station: 

(1) Lift telephone handset. 

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

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

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

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

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



TO 781 
(MW) 
CONSOLE 

(W-BL) 
(BL-W) 

J:w-0[ 
(0-W) 
(W-G) 

(G..W). 
·w:::ROI 
(8R-W) 

~-IT 
.Jl;-itl: 
J[l-aiJ: 
(BL-R) 

TR-Of 
<o-'!I 
(R-G) 

::fo-& 
(R-8R]_ 

}pR-fil_ 
IR,fil_ 

li;-iil: 
(BK-Bi} 

T!ii&rr 
(BK-0) 
(0-BK) 

~ 
(G-BK_l_ 
1_8K-8!!l 
CBR:::sK) 
IsK...§I 
Is-aiil 
(Y-BL) 
(BL-Y) 

LY-Di 
(0-Y) 
(Y-G) 
G-Yl 
Y·BRl 
aR-Yl 
v-fil: 
S-Y) 
V-8LJ. 
aL-~ 

Iv-iii 
.lO-\ll. 
.lV-GJ.. 
(G-\'L 
fY-BR_l 
Ifill::yJ: 
(V-S) 
(S-V) 

.... 

SB1 

SB2 
SB' 
S84 
SB5 
SB6 
SB7 
S88 
S89 
SB10 
SB11 
S812 
S8H 
SB14 
SB15 
SB16 
SB17 
SB18 
SB19 

Tiav 
±1sv 

Tisv 
Tisv 
risv 
%-isv 

MIJ1 
MIJ2 

MIJ' 
MIJ4 
MIJ7 
MIJ6 
MIJ7 
MIJ8 
MIJ9 
MIJ1D 
MIJ11 
MIJ12 
MIJH 
MIJ14 
MIJ15 
MIJ16 
MIJ17 
MIJ1B 
MIJ19 

rtov 
-10V 

xi-ov 
r[ov 
Ziov 
-10V 

P/O BLOCK 6 
D E 

1 

5 

10 

~ 

15' 
~ .,. 

~ 

20 
~ 

~ ~ 
t[ 

27 

.y 

30 

37 

~ ~ 

40 

* 
~ 

47 
~ 

70 

il; 
.;:; 

TO AUXILIARY 
POWER SUPPLY 
(NOTES 1, 2 AND ') 

SB1 

SB2 
SB' 
S84 
SB5 
SB6 
SB7 
SBB 
SB9 
S810 
S811 
S812 
S8H 
SB14 
S815 
S816 
SB17 
SB1B 
S819 

Tiav 
±1BV 

}i"sv 
Tisv 
T1sv 
i1BV 
[)() 

D1 
B GRD 
B GRD 
B GRD 
B GRD 
B GRD 
B GRD 
TIG 
TIG 
TIG 
TIG 
LT2 
LK 
CGO 
CG1 
Y1 
Y2 
y' 
Y4 
Y5 
B BAT 
B BAT 
8 BAT 
8 BAT 

(W-B!l_ 
_l_BL-!il_ 
.(W,,fil_ 

0-\!l 
W-fil_ 
G-~ 

W-B!!l 
_.iJ!R-!!l_ ·w-u 
_i.S-Wl 

(R-BL) 

lBL-fll 
J.R_...ii\ 

"0-fil_ 
'R-i;J_ 

J:G-iil: 
J:R-Biil: 
:]lR-i![ 
:IR..sI 
:Is;& 
:]lK-BQ 

~ 
IBK-Q.l 
J9-Bi5I 
J!!ts:!il. 
:IG-Bfil: 
J:8K-BBl 
_l_BR-B!Sl 
_l_BK-fil. 
~ 
::Iv-au 

(BL-Y) 
_jY-Q)_ 

.J.O-Yl 
(Y-G) 

...Qi-'Q_ 

.J.Y-BR]_ 

.i_BR-Y) 
(Y-S) 

J:s-'iI 
JHU 
j_aL-lll._ 
(V-QL 
(D-V) 

:Iv-& 
(G-V) 

J.V-8![ 
(BR-V) 
(V-S) 

.J.S-\2_ 

TO 7A1 
(DSS) 
CONSOLE 

NOTES: 

155 3, SECTION 518-450-102 

1, PROV I DE SEPARATE LEAD FOR EACH 
±1BV LEAD, FUSED AT 2AMP, USE 
18 GA WI RE AND CONNECT TO 
1B382 ADAPTER, 

2. REMOVE FUSE 8 ON 29C1 POWER UNIT. 
', STRAP GROUND TERMINALS OF 217C1 

AND 29C1 POWER UN I TS US I NG 
18 GA WIRE. 

* REMOVE FACTORY STRAPS 
t ADD 18,82 ADAPTER 

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

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

P. TOUCH-TONE Adapter 

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

478B KTU (TOUCH-TONE adapter) is required. 
The 440A and 478B KTUs are the only TOUCH-TONE 
adapters usable in this system and are installed in 
connectors J21 and J22. See Fig. 3 for KTU 
location. The adapter is used to convert the 
multifrequency signals from the TOUCH-TONE 
telephone set dial to contact closures which supply 
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SECTION 518-450-102 

TO 7f31 
(MW) 
CONSOLE 

,- (W-!ll) 

(BL-W) 
(W-D) 
(0-W) 
(W-G) 

JG-WJ 
'W-!lRl 
(BR-W) 

(w-Sf 
(s..w) 
CR-Bll 

(BL-R) 

J:R-Qi" 
(0-R) 
(R-G) 

G-Rl 
(R-BR) 

CBR-Rl 
iR-5) 
(s-RT 
(BK-SL) 

(BL-8Kl 
(BK-0) 
(0-BK) 

(oK-Gl 
(G-BKl 

i:sK-BBl 
l:oR-BKJ 
IBK..fil: 

5-BKl 
(Y-BL) 
(BL-Y) 

M: 
(0-Y) 
(Y-G) 

IG-U 
Iv-BfQ 
IaR-Yl 
(v-Si 
(S-Y) 
V-BL) 

BL-Vl 
V-Ol 
0-Vl 
V-Gl 

(G-V) 

I <v-sRi' 
I TaR-Vl 

(V..S) 
(S-V) 

D 
SB20 1 
SB21 
SB22 
SB2; 
SB24 5 
SB25 
SB26 
SB27 
SB2B 
5829 10 
SBlO 
SBl1 
SBl2 
SBH 
SB;4 15 
SBl5 
SB% 

~ 

SBl7 
so;s 
S8l9 20 
-18V 
±1sv 
±1sv 

±1sv 
~ 

±1sv 25 
MW20 
MW21 

-~ 

MW22 
MW2l 

~ 

MW24 ?O 
""125 
MW26 
MW27 
MW28 
t4-129 l5 

MNlO 

"'"'1 
M.-1;2 
t4-IH 
MWl4 40 
t4-ll5 

""1l6 
""1l7 
MNlB 
t4-ll9 45 
±1ov 
±1ov 

~ 

•1ov 
±1ov 

r1ov 50 

P/O BLOCK 7 

E 

0-

0-

tr 
7c 
~ 

~ 

~ 

~ 

<> 

~ 

~ 

ii; 
+. 

\ 

TO AUXILIARY 
POWER SUPPLY 
(NOTES 1 AND 2) 

SB20 
SB21 
SB22 
SB2l 
SB24 
SB25 
SB26 

SB27 
SB2B 
SB29 
SBlO 
SBl1 
SB;2 
SB;; 
SBl4 

SBl5 
SBl6 
SBl7 
SBlB 
ss;9 

I18V 
±18V 
±1sv 

±1sv 
f iiiV 
±1BV 
LTl 
LT4 

(W-Btj_ 

::fiiL-iii: 
-1lJd1j_ 
JP . .jl 
:Tw-hl: 
(G-ifr: 

:Iw-Biil 
(BR-W) 
·w-Sf 
S-Wl 

(R-BL) 

(BL-R) 
:ZR::Ql . o-fil 

·R-Gl 

CG-Rl 
:IR-BBl 
(BR-Rl 
(R..Sl 

lS-Rl 
CBK-BLJ 
rBL-fl<l 
J:BK-Ql 
J:o-st5I 
CBK-Gl 
J:G-Bll 
J:BK-BBl 
J:BR-Bll 
:IoK_fil 
J:s-BJSl 
J:v-BU 

(BL-Y) 
'IY-0) 

(0-Yl 
(Y-<;) 

'IG-'Q 
J:Y-BBl 

(BR-Y) 
(Y-S) 

J:s-~ 
{v-<ii:T 
- CaL-vY 

(V-Ol 
(0-V) 

(v-<;) 
(G-V) 

::Iv-sill 
:::IBR-V) 

(V..S) 

l"s-VT 

TO '/A1 

(OSS) 
CONSOLE 

Fig. 38-Connections for One MW and One DSS Console (Sheet 2 of 2) 
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ISS 3, SECTION 518-450-102 

66M1-25 
CONN. BLOCK 

(W-BL) 
A B c D 

SB1 1 

IsL-ill: SB2 
Iw-Ql_ SB? 
(O-l!l._ SB4 _,, 
(W-G) SB5 ~ 

lG-W) SB6 
(W-BRJ. SB7 
(8R-W) SBB 

_Tii-'3) SB9 -n 
J..S-ill. SB10 10 -n 
.Ql-BU SB11 
]iiL-iil SB12 

-o---<>--0 
.IB-9.i. SB1? ---o---o---0 
J:9..ijl 

TO BLOCK 6 
COLUMN D 
OF KSU 

SB14 
(R-{[ SB15 

J..G.,fil_ SB16 
(R-BR) SB17 
(BR..ijl SB1B 

J..R-'il_ SB19 

~. 
~. 
.l..!&::!J.!sL • STRAP 
i!lli.::22_ • 
.i9.=Jllil.._ • 
~. 
Ic-B!il: MW1 
(BK-BR) MW2 

"LJiR-BISl_ MW? 
i!JK-Sl_ MW4 
(S-815.l._ MW5 
.\.Y-Bl,_l MW6 
i!JL-yl_ MW7 

il..:Ql_ MWS 

Io-u MW9 

.D-fil. l-l.-J10 
(G-Yl MW11 

I i.Y-BR_l_ MW12 

I .\.BR-Q MWH 

IIv..a l>IJ14 
(S-Y) l>IJ15 

I .\.V::fil_l_ MW16 

I LBL-'il: l>IJ17 
(V-QL l>IJ18 
I~ l>IJ19 

I LV-hl: T1ov 

I LG-iii: -10V 
I {Y-Bfil_ ±1ov 

I (ll_R01.l ±1iN_ 
llV-41_ ±1!N_ 

'0-!II -10V 
.... 

BL SINOER OF 
A?OB CONN. CABLE 
TO 1ST l4J CONSOLE 

15 

20 

r.:::: 

~ 
l., 
l 25 

1Q. 

l5 

40 

45 

50 

~ 

~ 

~ ~ 

~ 

~ 

~ 

'7 

J 1 

~18V 

BL BINDER 

TO AUXILIARY 
POWER SUPPLY 
(NOTES 1, 2 AND l) 

OF 
A?OB CONN • CABLE 
TO 2ND MW CONSOLE 

Fig. 39-Connections for Two MW Consoles (Sheet 1 of 2) 

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

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

4.100 The factory-provided strap, RSl to 
CG (terminal H28 to terminal H24), 
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SECTION 518-450-102 

TO BLOCK 7 
COLUMN 0 
OF KSU 

I" (W-BL) SB20 

JjlL-ill_ SB21 
Iw-QI SB22 

<o-ili: SB2l 
{W-G) SB24 

J..G-fil SB25 
(W-BRl_ SB26 
(BR-W) SB27 

J!-1-S) SB28 
J_S-fil SB29 
_ill-BU_ SBlO 

ilJL-fil SBl1 

iR-Ql SBl2 

J.o-l!J.. SBll 

(R-fil: SBl4 

lj -R SBl5 
(R-BR) SBl6 
(BR-fil: SBl7 

IR..§I SB3B 
(S-fil: SB39 

J..!l!S..:fil.L. 
..l!lk.::!l!il.. 

66M1-25 
CONN. BLOCK 

A 
1 

B c 

~ 

10 

_,,.15 

_,,,_ _,,,_ 
_,,,_ 

_,,,_ 
20 

E l!lli:Ql__. STRAP -.I 
~ i.9.=.Ws.L_ * 

~. L 25 
IG-BQ 14120 
(RK-RR) MW21 

1J!R-Bl\l_ 14122 
~ 

ifil<.=fil. 14123 
(S-BQ 14124 :!ll.. 
lv-BU 14125 

LBL-Yl 14126 

ii-QI MW27 

Io-YI 14128 

Iv-til: 14129 l5 
(G-Y) 14130 

_(_Y-88.)_ MWl1 

i!JR-rL 14132 

l._Y-fil. 1'?033 
(S-Y) 14134 40 

lJ;BU MWl5 
~ 

ljlL-\Q. 1'!036 
(V-c[ MW37 

co~vl 14138 _,,,_ _,,,_ 
I tv-fil: MW39 45 

I.LG-~ !1ov 
~ 

llJ-s~ !1ov 
I [sR-~ !1ov 

~ ~ 

[v~ ~10V 
S-\0_ ±:IOV 50 

0 BINDER OF J 1 A50B CONN. CABLE 
TO 1ST 141 CONSOLE 

0 
_,., 

_,., 

_,., 

_,., 

_,.,· 

_,., 

_,., 
~ 

_,., 

±15v 

NOTES: 
1. REMOVE 

IN KSU 
2. 215C1 

EACH ± 
l. STRAP 

TO AUXILIARY 
POWER SUPPLY 
(NOTES 1, 2 AND 3) 

F8 FROM 29-TYPE POWER UN IT 

POWER UN IT FUSED AT 2A FOR 
18V LEAD. USE 18 GA WIRE. 
GROUND TERMINALS OF 215C1 AND 
OWER UNITS USING 18 GA WIRE. 29C1 P . INSULA TE AND STORE 

0 BINDER OF 
A50B CONN. CABLE 
TO 2ND MW CONSOLE 

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

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

Q. •Automatic, DC Signaling, Private Une Circuit 

4.101 Private line service can be supplied 
in the 680B KSU only, and then 
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only ir music-on-hold is not also being 
rurnished. A circuit incompatibility exists 
between the private line circuit and the music-on-hold 
circuit. A 415A KTU is required for each private 
line circuit and is plugged into the KSU in place 
of one of the CO/PBX line circuits. Each private 
line installed will reduce the number of CO/PBX 



(W-BL) SB1 

lBL-Wl SB2 

(w-iil SBl 
CO-Wl SB4 
(W-G) SB5 

CG-Wl SB6 
J:w-sR) SB7 
(BR-W) SBB 
(w-') SB9 
(s-W) SB10 
lR-BLJ SB11 

l"'-ill SB12 

lR-Ql SB1l 
co~) SB14 
(R-GJ SB15 

7G.Ri SB16 
(R-BR) SB17 
(BR-i) SB1B 

TR-Si SB19 

J2::l3.L_. 
~. 
~. STRAP'-

~. 
TO BLOCK 
COLUMN E 
OF KSU 
(NOTE 2) 

6 i.Q.;!l!il__ • 
~. 

·cc-BK} oo 
(BK-BR) D1 
BR-BKl B GRD 

CBK=Sl B GRD 
S-8KJ B GRD 
Y-Bll B GRD (alt B GRD 
Y-0 B GRD 

0-Yl TIG 
Y-Gl TIG 
G-YJ TIG 
Y-BRl TIG 

i °UiR-Yl LT2 

CY-Si LK 
(S-Y) CGO 

·v::BU CG1 
i LBL-tl Y1 
(V-Ql Y2 

It~ Yl 
Y4 

I i:c::vl Y5 
V-BRJ B BAT 

(BR_V) B BAT 
V-Sl B BAT 
s-'il: B BAT 

N. CABLE A50B CON 
TO 1ST D 
(NOTE 1) 

[ J.V-BL) 
SS CONSOLE (S-Y) 

66MI -50 
CONN BLOCK I 

(NOTE 5) 

A B c 
1 

....,. 

3 
~ 

10 

~ 

_,..,,15 

~ 

.~ 

20 ~ 

E ~ 

~ ~ 

[ 25 

Jo-

l5 

D 

~ 

~ 

~ 

40 :r ~ .~ t 

l 

45 

50 

I l 

NOTES• 
1. TERMINATE BL 

STANDARD CUT 
WHICH MUST B 

2. REMOVE FACTO 
27E AND 40E 

t ADD STRAP 

* INSULATE ANO 

TO AUX 
±18V POWER 

(NOTES 

CGO 
CG1 

CGO 
CG1 

ISS 3, SECTION 518-450-102 

BINDER OF CONN. CABLE US I NG 
DOWN EXCEPT FOR S-Y AND V-BL 
E TERM I NA TED AS SHOWN. 
RY STRAPS ON TERMINALS 2GE TO 
TO 41E OF BLOCK 6 IN KSU. 

STORE 

I LIARY 
SUPPLY 

l AND 4) 

~ 
~ J A50B CONN. CABLE 

TO 2ND DSS CONSOLE 
(NOTE 1) 

Fig. 40-Connections for Two DSS Consoles (Sheet 1 of 2) 
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TO BLOCK 7 
COLUMN E 
OF KSU 

t"' (W-BL) SB20 

1BL.fil SB21 

J:w-fil SB22 
:Io...w) SB2' 

(W-G) SB24 
J:G..fil SB25 
(W-BRJ SB26 
(BR-W) SB27 

JW-S) SB2B 
ls...w) SB29 
(R-BLl SBlO 

Tul:Rl SBl1 
(R-Ol SBl2 

lo.fil SBll 
IR-fil: SBl4 
(G_,ru_ SBl5 
(R-BR) SBl6 
(BR-fil: SBl7 

:IB-fil: SBlB 
(S-ijI SB,9 

(BK-BL) * 

STRAP -....j 

66MI -50 
CONN, BLOCK 2 

(NOTE 5) 

A 
1 

B c D 

~ ::::: 
~ 
~ 

10 

~ ~ ~ ~ 

~15 

~ ~ 

~ ~ 

~ 

20 

c:: ~ 

c:: )~~~~) : 
~. '' ~. l... 25 

i9::fili)__ • [ 
(BK-BR) LH 
BR-BKl LT4 

-u 

ili=SI 0--0 
5-Bl\I ~ 
Y-Bll 

0--0 

BL-VJ 
0--0 

Y-Ql 
0--0 

lJl-vl 
0--0 

Y-Gl l5 
0---0 

G-vT 0--0 

(Y-BRf 
0--0 

IeR-Yl 
0--0 

.fr-fil 0--0 

(S-Y) 40 
0---0 

Iv-eL 
~ 0---0 

WL-~ 
0---0 

[v-QI 0---0 

~ 
0---0 

45 ~ 0--0 

(Y.:-~ 
~ ~ 0--0 

v-eiil: 
~ ~ 0---0 

(BR,.Vf 0---0 
0--0 

V-§) 

~ ~50 J 0--0 

..... ~ 

0 BINDER OF 1 A50B CONN. CABLE 
TO 1 ST DSS CONSOLE 

NOTES: ( CONT.) 

'. REMO VE FB FROM 29-TYPE POWER UNIT 
SU, IN K 

4, 215C 
EACH 

1 POWER UNIT FUSED AT 2A FDR 
±1BV LEAD. USE 18 GA WIRE, 

STR 
29C1 

AP GROUND TERMINALS OF 215C1 AND 
POWER UNITS USING 1B GA WIRE. 

ALL B BRIDGING CLIPS BETWEEN 
MNS B AND C AS FOLLOWS: 

5. INST 
COLU 
BLOC 
BLOC 

±1BV 

K 1 - ROWS 1 TO '9 AND 42 TO 50 
K2-ROWS1T02B 

TO AUXILIARY 
POWER SUPPLY 
(NOTES l AND 4) 

0 BINDER OF 
A50B CONN. CABLE 
TO 2NO OSS CONSOLE 

Fig. 40-Connections for Two DSS Consoles (Sheet 2 of 2) 



A50B CONN. CA 
B 

TO 7BI 
(""1) 
CONSOLE 
(NOTE I) 

L BINOER 
(W-BL) 

:IBL-itl: 
(W-0) 

J:o-itl: 
(W-G) 

:Ic-itl: 
(W-BR) 
(BR-W) 

Tw..sr 
\S-Wf 
(R-BL) 

Tel-RT 
J:R-Ql 
(0-R) 
(R-G) 

]c-& 
(R-eiil 
(BR-El 
]R..fil: 
.is::Rl 
]BK-BjI 
]BL-Bj[ 

(BK-Ql 
(o-Bj[ 

:IBK-Gf 
(G-BK) 

BK-efil: 
BR-Bi[ 
BK-fil: 
S-Bifr: 
Y-BiI 
BL-Yl 
Y-0 
0-Y 
Y-G 
G-:::1) 

(Y;.BR} 
BR-Yl 
y..$) 
s~ 
v:m:l 
Csl-~ 
V-0 

<0-v 
V-G 
G-V 
V-BRl 
BR-VJ 
v-fil: 
s-Vi" 

SB1 
SB2 
SBj 
SB4 
SB5 
SB6 
SB7 
SBB 
SB9 
SB10 
SB11 
ssi2 
SBH 
SB14 
SB15 
SB16 
SB17 
SB1B 
Sii"1'.1 
±18V 
t18V 
±18V 
±18V 
±1BV 
±18V 
""11 
f!.12 
M./j 
f4l4 
M.15 
M.16 
M.17 
""1B 
f!.19 
M.110 
14j11 

""ii" 
14j1j 

14j14 
f!.115 

M6 
""'i4i17 

14j18 
14119 
±10V 
+10V 
+10V 
±10V 
±10V 
+10V 

P/O BLOCK 6 

E 01 SB1 
~ 

~ 

SB2 
SBj 

~ 

SB4 
'.:5 SB5 

SB6 
-u 

SB7 
SBB 
SB9 

10 SB10 
SB11 

::siiiZ: 
SB1j 

.... SB14 
15 .... SB15 

SB16 
SB17 

.... SB18 

-~ n. ~ 
. 20 0-I-+ 
~ 0-I-+ 

~ ::: I-+ 
+- + 

~5 ;: I-+ 
I-+ 

DO 

~ ·x 01 
~ B GRD 

-~ B GRD 
~'o B GRD - B GRD 

B GRD 
8 GRD 

-~ TIG 
~'5 TIG 

TIG 
~ TIG 

LT2 
LK 

40 .... GC1 
•J: ::ciiii 

Y1 
Y2 
yj 

45 Y4 
Y5 

n B BAT 
B BAT 
B BAT 

50 B BAT 

A50B CONN. CABLE 
TO 1ST llSS CONSOLE 
(NOTE 2 

t 

A 
1 

66Ml-50 
CONN. BLOCK I 

(NOTE 5) 

B c 

"V" :::: 
~ 

"V" 

10 

,.,.,.15~ 

-"' ~ 

-"' ~ 
20 

[ 
~ ~ 

"V" 

r 25 

~ :,o -"' ~ 

"V" 

..,.,5 

D 

~ 

~ 

-
-

-

.... 

.... 

40 
] ::;: 

l~t 

45 

-"' 
~ 

50 
-w ~ ==r [ 1 

CG1 
CGO 

CG1 
CGO 

ISS 3, SECTION 518-450-102 

TO AU 
±18V POWER 

(NOTE 

XILIARY 
SUPPLY 
j AND 4) 

~ 
~ J A5DB CONN. CABLE 

TO 2ND DSS CONSOLE 
(NOTE 2) 

Fig. 41-Connections for One MW and Two DSS Consoles (Sheet 1 of 2) 
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SECTION 518-450-102 

A50B CONN CA P/O BLOCK 7 

66Ml-50 
CONN. BLOCK 2 

(NOTE 5) 

0 B l~E~L) SB20 01 oE-i----"ll <R?.:!L..O--+--<A>'-1 --<B>--Oc >---<>D 

JllL-W_l SB21 o-.l---"S"'B2'-'1-~,_-o---o---o---o 

NOTES, 
1, SUPPLY ±18V FOR MW CONSOLE FROM 

POWER SUPPLY IN KSU(FS). 
:Iw-Ql SB22 ,._-1-_ _,s"'B"'22.__+---""o-~~e>--<>--~-0 
(0-W) SB2l o--l---'S"'B2"'l'---i---<>---O---O--<l 

-'Jl~w-~fil_.,__ __ ~S~B~24,___-t--<>5 ~o-+---!<~R?''--+-~<:i---<>---<>---O 
~ SR~ ~i____,;S~B2~5--+---o>----O--O--O 

(W-BR) SB26o-"-1-_..;,S!!<.QB2<6_--+--o--<>----<>-O-----<l-v 
(BR-W SB27 o-+---'S~B~271-_t---<>--<>---<>---v-o 

J:w-il SB28 o-+--=SR?RIL---!f--<>-:--:-<>---O--<-v 
:Is-ill_ SB29 10 "o--1---..;,S2Qsi•9_-+--<>"1 o"-<>---<<---<-v 
-"'(R~-B~L~)---~SB~3~0----;--o "o-+---'S"'B~30L.__i---~e>--<>---<>--<> 

(BL-R) SBl1 o-+---"S£CBlu1_--'i---<>---O---<>--O--<l 
JB Ol SB32 o--l---"SB~l~2---l--o--<>---0---0 
_10-R SB3l o-.l---'S?£Bz:llL---_+---<>--O---O---O 
~_]~R~-i;lc;i_ ___ ~SB~3~4---t--o15 o-l--..iS?£B~l4L__i-._ _ _,,.().!..1o'-<>--<>---o 
_J_G-IU_ SB35 o--l--..iS?£B,Z:l5'----1-----<>--<>---<>---o 
_lR-BRl SBl6 o--l----'S?£B~l6'----l----o---0---o---0 

( BR-R) SB37 o-...l---'S~Bccl 71---1----o--<>---<>---<> 
J:R S SB3B o--l---'S"'B"°3B"----i--O--<~e>--~-o--~-0 
_(S-R SBl9 20 SBl9 20 

2. TERMINATE BL BINDER OF CONNECTOR CABLE 
USING STANDARD CUTODWN EXCEPT FOR S-Y AND 
V-BL WHICH MUST BE TERMINATED AS SHOWN. 

3. 215C POWER UN IT FUSED AT 2A FOR 
EACH t1BV LEAD. USE 18 GA WIRE. 

4. STRAP GROUND TERMINALS OF 215C1 
AND 29C1 POWER UNITS, 

(BK-B!I ±1BV + + 
_lBL-BKl ±1BV ---+---- + l,, TO AUXILIARY 
_(BK-Ql +1BV ~ + t~;:>c---o---o---o--t--~±~1 8~V- POWER SOURCE 
_lo-BK) ±1BV - :\-- + . ~ (NOTE l AND 4) 

TO 7BI -'_]"'Bo;:K-,.iif,_ __ _.+,::18o,:V--;--o25 ;;:::+- t C.:: 2? 

~~~OLE ~~~:k :~~o-o-.L.1--t--!:L.!.:T3:..__-l-l-o--o---o---o 
(NOTE 1) JjiR-BKJ f!.122 LT4 

"""'Jj~B~K-~iJ=---~M~W2~l~--t-o 
0 

Page 80 

Ji;-Biii: f!.124 _,,30 0 
:Iv-BU f!.125 o 

(BL-Y) MW26 0 
_iY-0) MW27 -v o 

(O-tl M\.128 0 
-'-'(Y.;c-,,.GGl '----'-'M\.1"'2~9---;-o35 0 

(G-Y) MWJO o 
(Y-Bfil' M\.131 ~ o 

JjiR-Yl M\.132 o 
_iY-S MWll 

0 
-'(~S-~Y"-,-----'MW'="'34:0----t-o40 0 
(V-BL) M\.135 0 
BL-V) M\.136 0 

(V-0) M\.137 0 

-~(O~-~V)'-----"'M\.l~l~B----Jt-<J45 oo V-G MWl9 
G-V •10V 0 
V-BRl ±10V o 

"'B'°R-'-!Vl----"'•JW"":----+-050 o~ J _ V-Sl •10V 
S-Vl •10V 

0 BINDER OF 
A50B CONN. CA. 
TO 1ST DSS CONSOLE 

o---o----<>---0 

o--o>----0-----

0----0----0---0 

0----0----0---0 

~ 
0-----0-------0 
0----0----0---0 

0----0----0---0 

<>--<>---<>---< 
~ 
o---o----<>---0 

0----0----0---0 
o---o----<>---0 

~ 
0----0----0---0 

0-----0---0---0 
0---0---0---0 

~ 

~ 

5. INSTALL B BRIDGING CLIP BETWEEN 
COLUMNS B AND C AS FOLLOWS' 
BLOCK 1 - ROWS 1 TO 39 AND 42 TO 50 
BLOCK 2 - ROWS 1 TO 28 

• REMOVE STRAP 
I ADD STRAP 
• INSULATE AND STORE 

----r r-- D BINDER D 
__J L_ A50B CONN. CA. 

TO 2ND DSS CONSOLE 

F• 41-Connections for One MW and Two DSS Consoles (Sheet 2 of 2) 1g. 



P/O BLOCK 6 

01 E 
0 
0 
0 
0 
05 

0 
0 
0 
0 
010 

0 
0 
0 

015 
0 
0 
0 
0 
0 
020 

0 
0 
0 

~25 
0 •I 0 
0 
0 
030 

0 
0 
0 

~35 
~ 

0 
0 
0 ~ 

0 
040 
0 • x 
0 

0 

0 45 
0 
0 
0 
0 

0 50 
~ 

-1 
1 

A50B CONN. CA. 
BL BINDER 

SB1 (W-BIJ_ 
SB2 (BL-W) 
SBJ ]!.J-QI 
SB4 (0-W) 

SB5 .IW-i[ 
SB6 :IG-i!I 
SB7 J:w-BI[ 
SBB (BR-W) 
SB9 (W-S) 

s-W:: SB10 
SB11 R-BiI 
SB12 BL-!ll 
SB1J R-Ql 
SB14 o-8I 
SB15 R-c;)_ 
SB16 G-lll_ 
SB17 (R-BR) 
SB16_ lilR=1U_ 
SB19 R-hl_ 
:1:1BV S-!ll_ 
±1BV BK-fil.l_ 
±1.fil'_ illl&Jsl._ 

_±1BV BK-0 
+18V 0-BK 

TO DSS ±18V BK-G 
Ql)_ G-llK CONSOLE r--
D1 (BK-BR)_ (NOTE .1) 

B GRD (BR-BK)_ 

..iLiliiQ: BK-~ 
B GRD S-BK)_ 
B GRD Y-BiI 
B GRD BL-Yl_ 
B GRD Y-Ql 
TTG (o-Yl._ 
TTG (Y-G) 
TTG (G-Y) 
TTG (Y-BJil: 
LT2 (BR-Y) 
LK :..&-& 
CG1 (s-YJ:. 
CGO J.V-BU_ 

:.YJ ~ 
Y2 (V-0) 
Yl J_D-Vj_ 
Y4 (V-!il: 
Y5 (G-V) 
B BAT (V-BR) 
B BAT BR-\/]_ 
B BAT J.v-§2.. 
B BAT ~-\/]_ 

(W-BL) SB1 

J!ll4:!)_ SB2 

:ili-QI SBJ 

.Io..iil SB4 
(W-G) SB5 

J.G-\!.l SB6 

JiJ-BRl SB7 
(BR-W) SBB 

_0-0) SB9 

:0-iil SB10 
Ji<-ou SB11 
i!JL-fil_ SB12 

lf<-Ql SB1J 

i!l-& SB14 
(R-Ql._ SB15 

i_G-Rl SB16 
(R-BR) SB17 
(BR-&_ SB1B 

IR-IT SB19 

~t 
(BK-BL) t 

l!l.b.::!l.!\L1 STRAP 
ifilS=QL_t 
.lQ.:llis.L_ t 
~. 
IG-Bi\f MW1 
(BK-BR) MW2 

lBR-Btil. MWJ 

~ 
MW4 

S-BK MW5 
Iv-B(I MW6 

lfil-ii MW7 

.&-QI MWB 
Io-ii MW9 

Iv-!il MW10 
J.G-'Q._ MW11 

.&-sill MW12 

iJiR-\'.l MW1J 

il'-hl. MW14 
~-Y) MW15 
(Yfil M 
illL-\1]_ -1tl17_ 

(V-())_ MW1B 
l[j).,IJJ_ MW19 

l0Hl ±10V 
I U;~~1 ±10V 
I .CV-sfil_ ±10V 

IWi;Y.J: J.JOV 
I fv--fil: +10V 
Its-~ +10V ... 

BL BINDEft OF 
A50B CONN. CA. 
TO 1ST MW 
CONSOLE 

A 
1 

66Ml-25 
CONN. BLOCK 

B c 

-<>- -<>-

~ 

~ 

10 

1S 

20 

rt-
l 
[ 25 

-<>-

w:_ 

Vi 

ISS 3, SECTION 518-450-102 

D 

±1BV 
TO AUXILIARY 
POWER SUPPLY 
(NOTE 2 AND l) 

-0-----0 
40 

45 

50 
_<L _<L 

_J l BL BINDER OF 
A50B CONN. C 
TO 2ND MW 
CONSOLE 

A. 

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

P/O BLOCK 7 A50B CONN, CA. 

0 E 0 BINDER 

0, SB20 :iw..B!J. 
SB21 (BL-W) 

0 
SB22 (W-0) 

0 
SB2l (0-W) 

05 SB24 -(W..Gl_ 
0 

SB25 J.:G-~ 0 
0 

SB26 (W-BRJ 

.... SB27 (BR-WJ 
0 SB28 (~ .... o,o SB29 5-Wl 0 

R-Bll 0 "" 
S8l0 

0 SBl1 BL-Rl 

0 SBl2 R-Ol 

o,5 
.... SBll 0-i[ 

SB54 R-fil: 0 
G-Rl 0 .... SBl5 

0 SBl6 (R-BRJ: 
~ sen (BR-iii: 0 

:Tu-~ 
0 20 

SB5B 
SB59 ~~ 0 ~ 
•18V BK-BQ 

0 
0 

;;av :iiL-Biil 
:::: •1BV u 0 

±1BV O-Biil: 
~25 ±18V BK-Gl 
0 

•1BV _JG-BiS[ 

0 
_JJJ ~ 

0 LT4 ~ 
0 ~ CBK-Sl 
o50 Ts:sKl 
0 ::IY-Bbl 

0 
~L-Y) 

0 
(Y-0) 

0 0-Yl 
o'5 Y-!il 

0 
G-Yl._ 

0 
Y-BR_l 

0 
BR-yt 

0 
(Y-S)_ 

040 S-Yl 

0 V-Bbl 

0 tfil-n 
0 

V-0 

0 45 
>=if 

V-G 
0 

G-V 
0 
0 

V-BR:I 

0 
BR-VJ 

050 
(V-S) 

\s-VY 
_.§'._ 

L 

TO l:5S 
CONSOLE 
(NOTE 1) 

,... (W-BL) SB20 

CsL~ SB21 
(w-iil SB22 
To...w) SB25 
(W-G) SB24 

jj\" SB25 
w-eiil: SB26 
BR-W) SB27 
w-0" SB28 
5-Wl Sa29 
R-BLI SBlO -;;;;:::;;; SBl1 

7R-ii\ SBl2 
IO-R"'i SBll 
IR-Gi SBl4 

~ SB55 
(R-BR) SB56 
IBR~) SBl7 

~~ ""SBiii" .... 
(BK-BL) t 

lID.::!llSL t STRAP 
-'D.!S:QLt 
.!.2::llliL t 
~t r-1 • Ic-sKi:' 14120 
(BK-eRl folj21 
BR-::ii -..:1?2 
~ folj25 
S-BK 14j24 
Y-BL folj25 

fBL- folj26 

Y-0 MW27 
co::Y' folj28 

CY-G folj29 
(G-Y foljlO 
Cv-BRl folj51 
iiiR-Yl foljl2 

E=Sl foljjj 

Is-vr foljl4 
rv::RLl lii:Aii 

fv-o=f f4jl6 
J4jl7 

i'ii:Ui" foljlB 
rv::iii'" foljj9 
10-V) •10V 
V-BR'I ±10V 

[BR:vi" ±10V 
v-s) •10V 
tHl ~ov 

" 0 BINDER OF 
A50B CONN. CA. 
TO 1ST f4j 

CONSOLE 

66Ml-25 
CONN. BLOCK 

A 
.,'1. 

B c 

~ 

10 

_,,,15 ..... _,,, 
..... 
..... 

..... 

..... ..... ..... 
20 

..... ..... 
"C 
c ~ 

L 25 

:50 _,,, 
'"" 
~ 

~ 

55 

..... 
40 

45 

...... 
..... 

'° == 
=1 1 

0 

-

J> 

"' 

"' 

-

,,, 

NOTES: 
1, SUPPLY ±1BV FOR l:5S CONSOLE FROM 

SUPPLY IN KSU (FUSE 8), 
POWER UNIT FUSED AT 2A 

POWER 
2. 215C1 

FOR EA 
l. STRAP 

CH ±1BV LEAD. USE 18 GA WIRE. 
GROUND TERMINALS OF 215C1 

AND 29 C1 POWER UNITS USING 
18 GA WIRE. 

* REMOVE STRAP 
t INSULA TE ANO STORE 

±18V 

0 BINDER OF 
A50B CONN. C 
TO 2NO f4j 

CONSOLE 

A. 

TO AUXILIARY 
POWER SUPPLY 
(NOTE 2 ANO l) 

Fig. 42-Connections for One DSS and Two MW Consoles (Sheet 2 of 2) 
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P/O BLOCK 6 
,...--, 

1 0 

.,. 

5 

.,. 

10 

15 

20 

~ 

~ 

25 

30 

35 

~ 

~ 

40 

45 

50 

'----' 

(W-BL) 5B1 
J:BL-i!l 5B2 
~-Ql 5Bl 
'Io-ill: 584 

(W-G) 5B5 
J:G-ili 5B6 
(w-sRT 5B7 
(BR-W) 5BB 

(w-S) 5B9 
:I5-wJ 5B10 
(R-Bl) 5B11 
Tiil-Rl 5B12 
CR-0) 5B13 
(o-fil: 5B14 
:IR-~ 5815 
~ SB16 
(R-BR) SB17 
CBR-fil: SB1B 

CR-fil: 5819 
(s-ijl t1BV 
CBK-Bll ±18V 
CBL-IJKl ±18V 
]iJK-Ql: ±1BV 

ro-BU ±18V 
(BK-Gl +18V 
CG-BKl MW1 

(BK-BR) MW2 
J:BR-Btl Miil 

~ MW4 
:Is-ii~ MW5 
::Iv-si} MW6 

Jfil-ti MW7 
Y-Ql ft.IB 

iQ-tl MW9 
Y-Gl MW10 
G-U ft.111 
Y-llBl ft.112 
BR-Yl MW13 

(y_S) MW14 
(S-Y) MW15 

v::rn:I MW16 
CBL-Vl MW17 
(v-Of ft.118 
(Q..V) MW19 
CV-Gl ±10V 
CG-VJ t10V 
(V-IJRl +10V 

liiRdl: ±10V 
CV-Sl ±10V 
J'5-Vl t10V 

A 
1 

66Ml-50 
CONN. BLOCK 1 

(NOTE l) 

B c 0 

.J> 

"'S 

10 """" 
-<>" 

~ 

15 

~ 

20 

~~ 
*~ t t 

~ F-+-o 
25 ~ 

30 

"" 
l5 

~ 

40 

45 

50 
"'?" 

+1BV 

ISS 3, SECTION 518-450-102 

TO AUX I LI ARY 
POWER SUPPLY 
(NOTE 2 ANO 5) 

_y 

BL BINDER :~ L BL BINDER 
A50B CONN. CA. A50B CONN. CA 

15T MW CONSOLE lRD MW CONSOL 
(NOTE 1) BL BINDER 

A50B CONN. CA. 
2ND ft.I CONSOLE 

Fig. 43-Connections for Three MW Consoles (Sheet 1 of 2) 
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SECTION 518-450-102 

P/O BLOCK 7 ,.....-, 
1 D 

5 

10 

15 

20 

25 

~ 

lO 

'5 

40 
~ 

45"" 

"" 
50 

'-----' 

Paga 84 

(W-BL) 

JiiL-i!i 
.J!J-Q.)_ 
_l0-41) 

(W-G) 

J!;-iil: 
(W-8RJ 
(BR-W) 

J:w-0' 
J:s-fif 
lR-B!I 
laL-Rl 
:IR;Ql 
:IO-R::I 
:IR-fil: 
<G,ru_ 
(R-BR) 

]i!R-ijl 
:Tu..fil: 
J§-fil: 
]iiK-BQ 
JiiL-Bi$I 

BK..Qi: 
'-""' 

BK-q)__ 
G-Bi$I 
BK-BR) 
BR-Biil: 

rru<::s' 
S-BKl_ 
Y-BLl_ 

lBl-lL 
Y-0 

lll--i 
Y-G 
G-Y 
Y-BRl 

-(BR-Yl 
cv::sl 
s-U: 
-BL 

BL-Yl 
v-Of 

~ 
~ 
]Y-lliil: 
~ 
j_V-&l_ 

(S-Vl 

5820 
5821 
5822 
5825 
5824 
5825 
SB26 
5827 
5828 
5829 
SBlO .. ., 
SB52 
SB'5 
SBl4 
SBl5 
5Bl6 
~7 
~8 

::ill9 
±1BV 

.AJBV 
±18V 

_118V 
..i:J§Y._ 
11120 
11121 
11122 
11125 
111.M_ 
Kl25 
11126 
11127 
11128 
M.129 
K.150 

lili1 ........ 
1115' 
11154 
Kol" 
11156 
11157 
Kol5B 
K.159 
±10V 
~ov 
±10V 
±10V 

A 
1 

~ 

66Ml-50 
CONN. BLOCK 2 

(NOTE 5) 

B c 

~ 

10 

~ ~ 

~ ~ 

~ 

~15 

~ 

~ 

~ 

~ 

20 

0 

~ 

~t .EE 
25 

~ 

~ 
~ 

~ 

:,o 

l5 

40 
~ 

~ 

~ 

45 
~ ~ ~ 

~ 

~ 

~av 50 

NOTES: 
1, 1ST CONS OLE IS POWERED FROM ±1BV SUPPLY 

PE POWER UNIT (FB) IN KSU. ON 29-TY 
2. 215C1 POWER UNIT FUSED AT 2A FOR 

EACH ±18 
5, INSTALL 

B AND C 
BLOCK 1 
BLOCK 2 

.±18V 

4, FACTORY 
BLOCK 6 

5. STRAP GR 

V LEAD. USE 1B GA WIRE. 
B BRIDGING CLIPS BETWEEN COLUMNS 
AS FOLLOWS: 
- ROWS 1 TO 19 AND 26 TO 50 
- ROWS 1 TO 20 AND 26 TO 50 

TO AUXILIARY 
POWER SUPPLY 
(NOTE 2 AND 5) 

STRAPS MUST BE IN PLACE ON 
BETWEEN 26E-27E AND 40E-41E, 
OUNO TERMINALS OF 215C1 AND 
ER UNITS USING 18 GA WIRE. 29C1 POW 

* ADO STRA PS 
I PLACE 18 5B2 ADAPTER ON Tl£SE TERMINALS 

WIRE FOR 2ND 

~ y 

OBINDER ~ c~ BINDER 
A50B CONN. CA. A50B CONN. CA. 
1ST Ill CONSOLE 
(NOTE 1) 0 BINDER 

A50B CONN. CA. 
2ND Kol CONSOLE 

5RD Kol CoNSO LE 

Fig. 43-Connadions for Three MW Consoles (Sheet 2 of 2) 



P/O BLOCK 6 
,---

1 E 

5 

10 

~ 

15 

20 

25 

*l 

,0 

'5 

~ 

40 ~ 
t 

45 

50 
L::J' 

(W-BL) SB1 
JBL-iil: SB2 
.lw-QJ_ SB' 
_(0-W) SB4 

(W-G) SB5 
J:G..,0: SB6 
(w-eijI SB7 

(BR-W) SBB 
]"w.s) SB9 
:Is..w) 5810 
CR-BU: SB11 
~ 5812 
CR;QL SB1l 
J:o-fil SB14 
J::R-fil: 5815 
((.,fil_ 5816 
(R-BR) 5817 
WR-fil: SB1B 
R-fil_ SB19 
S-RJ_ ;,18V 
BK-BQ ±1BV 
BL-SIU_ ±18V 
BK-Q)_ t1BV 

::to-"•' ±1BV 
:IBK-fil: ::ijav 
_iG-Biil: 00 
(BK-BR) 01 
BR,.fl!il_ B GRD 
~ B GRD 
S-BKJ..: B GRD 
Y-BLJ_ B GRD 

tBld1_ B GRD 
Y-Ql_ B GRD 

IO::ii: TIG 

Y-Gl TIG 
G-vI TIG 
Y-BRT TIG 

~-ii: LT2 

:ii-0: LK 
_i?-Y) CG1 
(V:lll.)_ CGO 

TeL-ii: Y1 
Tv-Q[ Y2 

::;;\ Y' 
~ Y4 

~ Y5 
v-aii[ B BAT 
JIR.,\IJ_ B BAT 
v-SJ_ B BAT 

i5=ii: B BAT 

66Ml-50 
CONN. BLOCK 1 

(NOTE ') 

A 
1 

B c D 
~ 

~ ~ 

10 

~ 

~ ~ ~ 

~1; 

~ ~ 

~ 

20 r+-o 
·~t 

~ 

2; ~ Lo-!---<> 

~ 
..,. 

:io 

l5 

T 

!-:! :: 40 

~ 
~ ~ ~ 

t ~~ 
~I~ 

45 <!: 
~ ~ ~-
~ 

"" 
50 

CG1 
CGO 

CG1 
CGO 

CG1 
CGO 

±18V 

(S-Y) 
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TO AUXILIARY 
POWER SUPPLY 
(NOTE 2 ANO 5) 

~ TO 1ST OSS :J CONSOLE Cv-BLl 

_J§-Y)_ 
JY-BiI J TO 2ND OSS 

CONSOLE 

(S-Y.l_ J TO 'RD OSS 
CONSOLE JY-BiI 

::sz: 
BL BINDER :~ 
A50B CONN. CABLE 
1ST DSS CONSOlE 

~ c BL BINDER 
A50B CONN. CA 
'RD DSS CONSO 

BLE 
LE 

(NOTES 1 AND 4 
BL BINDER 

A50B CONN. CABLE 
2ND DSS CONSOLE 

(NOTE 4) 

(NOTE 4) 

Fig. 44-Connections for Three DSS Consoles (Sheet 1 of 2) 
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P/O BLOCK 7 

'Gt] 
) : .,. 

5.,. .,. 
.,. 
.,. 
.,. 

10.,. .,. 
.,. 
.,. 
<> 

15 "" 
"' <>' 

<>' 

20 u-
<>' 

u-

25 .,. .,. 

.,. 

lO 

<> 
.,. 

,5 .,. .,. 
.,. 
.,. 
.,. 

40.,. .,. 
.,. 
.,. 
u 

45 u 

50 .___ 
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(W-BL) SB20 
CBL-WJ SB21 
(w-Of SB22 
(o-w) SB2' 

(W-G) SB24 
fG-Wl SB25 
CW-BRl 5826 

(BR-W) SB27 
(w-S) SB2B 
(s-Wl SB29 

fR-BU SBlO 
J'BL-Rl SBl1 
""(R Ql SBl2 
(o-fil SBll 
J'R-fil SBl4 
17._,,, SBl5 

(R-BR) SBl6 
(BR-Rl SBl7 

CR-hl" SBlB 
J's-RI SBl9 
J'sK-BU ±1BV 
CBL-BU ±1BV 
CBK-05" +1BV 
ro4lKT ±1BV 
]'BK-<jf ±1BV 
J'c-si\i: ±1BV 

(BK-BR) LT' 
lBR-BKl LT4 
CBK~ 

S-BKJ 
Y BLJ 
BL-U 
Y-Ol 

(0-Y) 
CY-Gl 
l"c-YT 
CY-BRl 
CUR-tl 
"'[y-fil 
'Is-Y) 
CV-BU 
CBL-tl 
'7v-Q1 

~ 

~ 
J'v-aii}" 

fv~f s-rr 

66Ml-50 
CONN. BLOCK 2 

(NOTE ') 

A 
1 

B c D 
~ 

~ .. 

10 
_,,, ~ 

_,,, ~ ~ 

_,,15 ~ ~ 

~ 

~ 

~ 

20 
_,., 
~ _,., t I 

_,,*?4-o 
25_,, ~ 
~ -0 Lo1-o 

""' "" 
_,., 0---0 

~...n 0---0 

0---0 

"" 0--0 
0---0 
0---0 

l5 0----0 
0----0 
0----0 

0----0 

40 
0---0 
0---0 

0---0 

0---0 
~ 0---0 

""45 "" 
0---0 

0----0 ..., 0---0 

~ 
.,, 0---0 

0----0 

50 
0---0 

NOTES: 
1. 1ST CONS OLE IS POWERED FROM ± 1BV SUPPLY 

PE POWER UNIT (FB) IN KSU. ON 29-TY 
2. 215C1 PO WER UN IT FUSEO AT 2A FOR 

EACH ±18 V LEAD, USE 18 GA WIRE. 

'· INSTALL 
COLUMNS 
BLOCK-1 
BLOCK-2 

+1BV 

B BRIDGING CLIPS BETWEEN 
B ANO C AS FOLLOWS: 
ROWS 1 TO 19, 26 TO '9 ANO 42 TO 50 
ROWS 1 TO 20, 27 ANO 2B 

T() AUXILIARY 
POWER SUPPLY 
(NOTE 2 AND 5) 

4. TERMINA TE BL BINDER ON COLUMN SHOWN USING 
STANDARD CUT DOWN EXCEPT FOR (S-Y) AND 

i.ttlCH MUST BE TERMINATED AS SHOWN. 
OUND TERMINALS OF 215C1 AND 29C1 
ITS USING 1B GA WIRE. 

(V-BL) 
5. STRAP GR 

POWER UN 

* ADO STRA PS 
t PLACE 1 

FOR SEC 
8,B2 ADAPTER ON THESE TERMINALS 
ONO WIRE 

t REMOVE S TRAP 

~ 

0 BINDER ,~:J' 
A50B CONN. CABLE 
1ST 055 CONSOLE 

~ 

LO BINDER 
A50B CONN. C 
'RO 055 CONS 

ABLE 
OLE 

(NOTE 1) 0 BINDER 
A50B CONN. CABLE 
2ND 055 CONSOLE 

Fig. 44-Connections for Three DSS Consolas (Sheet 2 of 2) 



lines by one. In addition, a 415A KTU or equivalent 
is required at the distant end. 

4.102 Install the 415A KTU in jacks 1 through 
14 and connect tip and ring to the distant 

end to block 7 with the incoming CO/PBX lines 
(Fig. 14). 

R. TOUCH-A-MATIC"' Adjunct Dials 

4.103 Connections for adding the 870Al or 2870Al 
adjunct dials to 833- or 2833-type telephone 

sets can be found in Section 501-164-20U 

5. MECHANICAL MAINTENANCE 

5.01 Maintenance of the 14A Communication 
System is limited to normal station repairs 

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

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

5.03 When trouble is encountered, analyze the 
trouble to determine if the trouble can be 

localized to a particular area. For example, the 
trouble may be narrowed down to involve a circuit, 
CO/PBX line, console, feature, or telephone set. 

SID-TYPE KSU 

5.04 Before considering the replacement of the 
580-type KSU, the key telephone units, and 

the power units, perform the following: 

• Fuses in place or not blown (Table K). 

• Lamps properly seated and not burnt out. 

• KTUs securely mounted in proper connectors 
with retainers and/or guide assemblies in 
place. 

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

• Frame ground is connected. 
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• Power cord is connected to a 3-wire grounded 
receptacle. 

A. Key Telephone Units 

B. 

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

• Proper option straps, if required, in place. 

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

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

• No field maintenance is to be performed on 
KTUs. 

Power Units 

• Fuses in place and not blown 

• Power cords connected properly and appropriate 
power taps connected 

• Power present at the ac receptacle 

• Circuit and frame grounds properly connected 

•Proper auxiliary power supplied if multiple 
consoles are installed. 

CONSOLES 

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

• Mounting cord plugged into connector cable 
securely 

• Lamps not burnt out 

• Buttons operate freely 

•Buttons on message waiting console (7Bl) 
lock down and release properly. 
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TABLE K 

580-TYPE KSU FUSE ARRANGEMENT 

LOCATION DESIG 
FUSE 

TYPE POTENTIAL CIRCUIT CODE 
AMP 

Fl 0, 7-15 
1---1 1st CO/PBX Line Lamps 

F2 16-39 
1---1 

F3 0, 7-15 
1---1 2nd CO/PBX Line Lamps 

F4 16-39 
1----1 

F5 0, 7-15 
~ 3rd CO/PBX Line Lamps 

F6 16-39 
1---1 

F7 0, 7-15 
1----1 4th CO/PBX Line Lamps 

FS 16-39 
1---1 

F9 0, 7-15 
1-- 5th CO/PBX Line Lamps 

FlO 16-39 
1--
Fll 0, 7-15 

I--- 6th CO/PBX Line Lamps 
KSU F12 16-39 
Fuse I---

Panel F13 0, 7-15 
I--- 1-1/3 70A lOV ac 7th CO/PBX Line Lamps 

F14 16-39 
1--

F15 0, 7-15 
I--- 8th CO/PBX Line Lamps 

F16 16-39 
l---

F17 0, 7-15 
\--- 9th CO /PBX Line Lamps 
Fl8 16-39 

l---
F19 0, 7-15 
I-- 10th CO/PBX Line Lamps 

F20 16-39 
l---

F21 0, 7-15 
l--- 11th CO/PBX Line Lamps 

F22 16-39 
I--

F23 0, 7-15 
~ 12th CO /PBX Line Lamps 
F24 16-39 

1----1 
F25 

13th CO/PBX Line Lamps o., 7-15 
1----1 

F26 16-39 
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.TABLE K (Contd). 

580-TYPE KSU FUSE ARRANGEMENT 

LOCATION DESIG 
FUSE 

TYPE POTENTIAL CIRCUIT CODE 
AMP 

KSU F27 0, 7-15 
Fuse t----1 1-1/3 70A 10Vac 14th CO/PBX Line Lamps 
Panel F28 16-39 

F29 0, 7-23 
t-----1 1st Intercom Path Lamps 

F30 24-39 
t-----1 1-1/3 70A 10Vac 

F31 0, 7-23 
t----1 2nd Intercom Path Lamps 

F32 24-39 
t-----1 

F33 0, 7-23 
t-----1 3rd Intercom Path Lamps 

F34 24-39 

F35 0,7 
t----1 

F36 8-15 
t-----1 

F37 See See -24V C BAT. Telephone Set Amplifiers and 16-23 
t-----1 Note Note Connector J26 

F38 24-31 
KSU t-----1 
Power F39 32-39 
Panel 

F40 Blank 

F41 Privacy and DSS 0, 7 
1--i 

F42 8-15 
t-

F43 -24V BBAT. 16-23 
t- (SIG) 

Privacy 
F44 24-31 
t- 1/2 70G 

F45 32-39 
t-

F46 Paging Zone 1 (4) 
t- -24V B BAT. 

F47 (SIG) Paging Zone 2 (5) 
t-

F48 Paging Zone 3 (6) 

F49 
F50 Blank t-
F51 
F52 
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LOCATION DESIG 
FUSE 
AMP 

KSU F53 
F54 Power !----< Blank 

Panel F55 
F56 

Fl 
i---

F2 3 i---
67-Type F3 
Power i---
Unit F4 

F5 5 

F6 2 

Fl 
I-

F2 
I- 3 

~ 
F4 
I-

F5 

29-Type F6 5 

Power F7 
Unit I-

F8 
I-

F9 
I-

FlO 
I- 2 
Fll 
I-

F12 
I-

F13 
1---

F14 
I-

F15 

.TABLE K (Contd). 

580-TYPE KSU FUSE ARRANGEMENT 

TYPE POTENTIAL CIRCUIT 

CO Lamps Lines 9, 13 

24B CO Lamps Lines 8, 11 

lOVac 
CO Lamps Lines 10, 12 

CO Lamps Lines 6, 14 

24F 1st 7 CO Line Lamps 

24C Sta MW & Attendant RT 
Lamp 

Lamp Steady, IC Path 
1,2 

Lamp Steady, IC Path 3, 
IC Flash 

24B lOVac 
CO Lamps Lines 2, 4 

CO Lamps Lines 3, 7 

CO Lamps Lines 1, 5 

24F 2nd 7 CO Line Lamps 

lOVac Interrupter Motor 

18Vac Console Sta Busy Lamps 

1st 7 CO/PBX Line Circuits 

2nd 7 CO/PBX Line Circuits 
24C 

-24V BBAT. Intercom B Battery 

-24VA 

Battery Symbol 
-24A 
-24B 
-24C 

Power Failure Transfer 

Privacy Circuits 

Paging 

A Battery 

Voltage Range 
18-26 
20-26 
18-26 

CODE 

16-39 

16-39 

16-39 

16-39 

0, 7-15 

16-39 

16-39 

16-39 

0, 7-15 

Note: On 580-type KSUs manufactured before June 25, 1975, fuses 35 to 39 were l/2A (70G). Since that 
date, fuse 35 is 1-1/3A (70A) and fuses 36 to 39 are blank. 
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EXTERNALLY MOUNTED UNITS 

5.06 Do not replace any of the externally mounted 
units until a check has been made on the 

following: 

A. 33A Voice Coupler 

• Fuses not blown and properly positioned 

• Connecting leads not part of a voice cable 

• Connections not loose or broken. 

B. 20A-49 Apparatus Unit 

•Volume control not turned off 

• Connecting leads not part of a voice cable 

• Connections tight and leads not crossed 

• Customer's connections made with shielded 
wire and grounded at customer's equipment 
only. 

C. 22A-49 Apparatus Unit 

• Unit fastened securely and mounted in a 
vertical position 

• Battery and ground leads not reversed 

• Connections tight and not shorted 

• Associated external power supply properly 
connected and fuses not blown. 

D. Loudspeakers 

• Connections tight and both pairs of quad 
wire connected 

•Volume control properly adjusted 

• Speakers not located too far from KSU 

• Speaker leads not part of a voice cable 

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

ISS 3, SECTION 518-450-102 

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

TELEPHONE SETS 

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

• Sets plugged in securely 

•Volume control not turned off 

•Lamps not burnt out 

• Switchhook operates freely 

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

• Cords are not tangled or damaged. 

6. ELECTRICAL MAINTENANCE 

6.01 Maintenance information is included as an 
aid in locating and clearing trouble in the 

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

6.02 Maintenance information for the following 
circuits is provided: 

•CO/PBX line circuits-400-type KTUs 

• Station line ringing arrangements 

• Intercom circuits-424C, 440A, 444A, 454B, 
456B, and 478B KTUs 

• Lamp driver circuit-453B KTU 

• Lamp flash circuit 

•Lamp wink circuit 
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•Message waiting circuit 

•Music-On-Hold circuit-451-type KTU 

• Loudspeaker paging and background music 
circuits 

• Power distribution circuits: 

29-type power supply power distribution 

29-type power supply ground 

67-type power supply power distribution 

67-type power supply ground 

• Power failure ringing circuit-452A KTU 

• Preset conference on intercom circuit 

• Station busy circuit-optional station busy 
consoles 

• Tone ringing circuit. 

6.03 If analysis and/ or testing indicates trouble 
in the KSU, the source can be further 

identified using the supplied information in the 
following sequence: 

(1) The description of each circuit and the purpose 
of the KTUs can be used to determine what 

units may be involved. 

(2) Once the involved circuit has been determined, 
use the sequence table which gives an 

operational procedure for testing the circuit and, 
where a failure is encountered, the most likely 
causes or KTUs that could cause the condition. 

(3) If the trouble is suspected in or isolated to 
a particular KTU, further aids are given in 

the form of a lead table and an input and output 
table. The lead table defines each lead, its 
function in the circuit, and its termination on 
the KTU and mating connector(s). The input 
and output table can be used to ensure that 
proper potentials are available at, or being 
supplied by, the KTU under any circuit conditions 
shown required in the Remarks column. •These 
potentials should be found on the KTU contacts 
and the connector terminals.• Only tests that 
can be made with a 1013A hand test set or 
equivalent have been included. Further tests 

Page 92 

are possible but may require more sophisticated 
test equipment. If a KTU tests defective, replace 
it. 

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

( 4) If trouble is indicated in the factory wiring 
of the KSU, a point-to-point wiring schematic 

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

CO/PBX LINE CIRCUITS-400..TYPE KTU 

6.04 The 400-type KTU provides the control 
functions between one CO/PBX lint and the 

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

6.05 •To aid in the maintenance of the CO/PBX 
line circuits in the 580-type KSU, refer to 

Tables L, M, and N for the 580A/B, Fig. 45 through 
58 for the 580A, and Fig. 59 through 72 for the 
580B .• 

STATION LINE RINGING ARRANGEMENTS 

6.06 Provision is made to program several 
arrangements involving ringing on the CO/PBX 

lines. These include: 

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



OK 

Dial tone heard and associated 
line lamp lights steady. 

OK 

I 
Line lamp flashes (60 !PM). 
Tone alerting heard at 
attendant station. 

OK 

Line lamp changes to steady. 
Tone signal silenced. 

OK 

I 
Line button restores-lamp 
goes to wink (120 !PM). 

OK 

I 
Lamp goes to steady-party still 
on line. 

41111-TYPE KTU LINE CIRCUIT 

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

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

Go off-hook. Line button depressed. 

With party on line, depress HOLD. 

Depress line button. 

Go on-hook, lamp extinguished. 
Circuit normal. 
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FAILURE 

(a) Lamp lights-no dial tone 
1. Wrong line connections. 
2. Defective telephone set. 
(b) Dial tone-no lamp 
1. No Al ground. 
2. Defective telephone set. 
3. Open lamp or lamp lead. 
4. A and/or C relay not 

operated (400A-D, G) 
5. No lamp or relay battery. 

FAILURE 

I 
1. Land/or B relay not 

operated (400-D, G). 
Relay R not operated 
(400H). 

2. Defective 455A KTU. 
3. Defective tel set amplifier. 

FAILURE 

Same as for line pickup. 

FAILURE 

I 
1. Relay L, B and/or C not 

operated (400A-D, G). 
Relay H not operated 
(400H). 

2. Defective tel set. 

FAILURE 

I 
Holding bridge not applied 
to line-CO/PBX line released. 
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TABLE M 

LEAD TABLE-400-TYPE KTU 

KTU/CONNECTOR 
LEAD 

FUNCTION AND PIN NUMBER 
DESIG 

J1-J14 

A lead-primary control lead from telephone set. 
A Status of A lead determines idle, off-hook, or hold 16 

indication. 

Lamp lead-provides proper lOV ac signal to tele-
L phone set lamp and to lamp driver circuits 8 

(453B KTUs) to indicate line status. 

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

R(STA) Ring side of lin~-output toward station. 13 

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

T(STA) Tip side of line-output of KTU toward station. 12 

Ringing control-tone signal control lead. Connects 
RC tone from generator to amplifier of telephone set as 1 

an audible signal. 

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

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

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

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

6.07 Tables 0, P, and Fig. 73 are provided as 
an aid for maintenance of the CO/PBX 

ringing arrangements. 
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INTERCOM CIRCUITS-424C, 440A OR 4788, 444-TYPE, 
4548, AND 4568 KTUs 

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

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

• 424C KTU-Selector circuit 

• 444-Type KTU-Selector extender circuit 

• 454B KTU-3-path access circuit 

• 456B KTU - Voice and tone alerting circuit. 

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

• 440A or 478B KTU-TOUCH-TONE adapter 
circuit 

• 457C KTU-Paging amplifier circuit. 
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TABLE N 

INPUTS AND OUTPUTS - 400-TYPE KTU 

TEST FROM 
TO 

MON/TALK 
TEST FOR REMARKS 

(SEE NOTE) SWITCH 

INPUTS 

14 9 CO/PBX dial tone 

15 TALK B Ground 
BBAT. I--

6 MG - interrupter ground 

2 LW - lOV± at 120 IPM 
I-- With interrupter running 

7 LF - lOV± at 60 IPM 
GROUND I--- MON 

or 4 lOV steady 
15 1--

11 RN - interrupted tone ringer signal 

17 TALK B Battery Interrupter running 

OUTPUTS 

12 13 TALK CO /PBX. dial tone 

8 lOV± steady Ground pin 16 
GROUND I-- MON 

1 Tone ringing signal CO /PBX ringing on line 

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

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

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

A. Selector Circuit-424C KTU 

6.09 This circuit is the basic, selector-only 19-code 
rotary dial intercom circuit. Of the available 

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

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

B. TOUCH-TONE Adapter Circuit-440A or 4788 
KTU 

6.10 The adapter circuit is used to convert the 
multifrequency signals from the station to 

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

C. Selector Extender Circuit-444-Type KTU 

6.11 The extender circuit, in conjunction with 
the 19-code selector circuit (424C KTU), 

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

D. 3-Path Accen Circuit-4548 KTU 

6.12 The 454B KTU performs the following: 

• Provides talking battery for the three intercom 
paths 

• Controls all intercom lamp functions 

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

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

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

E. Voice and Tone Alerting Circuit-4568 KTU 

6.13 The 456B KTU consists primarily of an 
oscillator circuit and a preamplifier circuit. 

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

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

the intercom circuits. 

LAMP DRIVER CIRCUIT -4538 KTU 

6.15 The 453B KTUs are used to switch lamp 
current to the lamps of stations 16 through 

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

6.16 Tables X, Y, and Z are provided as an aid 
for maintenance of the lamp driver circuit. 

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

LAMP FLASH CIRCUIT 

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

LAMP WINK CIRCUIT 

6. 18 Fig. 76 is provided as an aid for maintenance 
of the lamp wink circuit. 

MESSAGE WAITING CIRCUIT 

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

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

6.20 The 451-type KTU contains seven identical 
circuits. Each circuit provides music-on-hold 

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



is impressed on the ring side of the CO/PBX line 
and can be heard by the held party. Two 451-type 
KTUs are used in the 14A System. 

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

6.21 ton the 498A KTU, music is supplied to 
four CO lines. When the KTU is equipped 

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

6.22 Tables AA, AB, AC, AD, AE, and Fig. 78, 
79, 98, and 99 are provided as an aid for 

maintenance of the music-on-hold circuit. 

LOUDSPEAKER PAGING AND BACKGROUND MUSIC 
CIRCUIT -457C KTU 

6.23 The paging circuit is enabled by dialing a 
paging code (digit 4, 5, or 6) on any of the 

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

6.24 Background music can be supplied over the 
paging speakers, when paging is not taking 

place, using the amplifier circuitry in the 457C 
KTU. The COAM music source is fed through a 
33A voice coupler which acts as a combination 
interface and protective device. The level of the 
sound at the speakers involves interaction of the 
volume control settings at the music source, voice 
coupler, and the individual speakers. 

6.25 Tables AF, AG, AH, and Fig. 80 are provided 
as an aid for maintenance of the paging 

and background music circuit. 

ISS 3, SECTION 518-450-102 

.AUTOMATIC, DC SIGNALING, PRIVATE LINE CIRCUIT 

6.26 The 415A KTU can be used in the 
580B KSU only. The KTU provides a 

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

6.27 Tables AI, AJ, AK and Fig. 94 are provided 
as an aid for maintenance of the 415A KTU 

private line circuit.• 

POWER DISTRIBUTION CRCUITS 

6.28 Power for the 14A System is supplied by 
two power supplies, a 29-type and a 67-type. 

Fig. 81 through 84 are provided as an aid for 
maintenance of the power system. 

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

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

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

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

POWER FAILURE RINGING CIRCUIT-452A KTU 

6.29 The power failure ringing circuit provides 
for incoming audible signals on an optional 

basis in the event of loss of commercial power to 
the 580-type KSU. The tip and ring of each 
CO/PBX line is brought through normally closed 
contacts on the 452A KTU relays. These relays 
are operated (by battery from fuse 12 of the 
29-type power supply) as long as commercial power 
is supplied to the KSU. If the commercial power 
is lost (or fuse 12 operates), the relays release, 
extending the lines to connecting block 1 where a 
cross-connect must be placed (Fig. 34). The 
cross-connection in turn extends the tip and ring 
to the (V-S) (S-V) pair of the desired station. An 
external (ElC) ringer must be connected to these 
leads at the telephone set or some other accessible 
point. 
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SECTION 518-450-102 

6.30 Tables AL, AM, AN, and Fig. 85 are provided 
as an aid for maintenance of the power 

failure ringing circuit. 

PRESET CONFERENCE ON-INTERCOM CIRCUIT 

6.31 Fig. 86 illustrates the diode arrangement, 
on connecting block 2, that makes up the 

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

STATION BUSY CIRCUIT (Optional Station Busy Console) 

6.32 Fig. 87 is provided to illustrate connections 
and KSU wiring for station busy. When a 

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

TONE RINGING CIRCUIT-455A KTU 

6.33 The tone ringing on CO/PBX lines is fur~ished 
by the tone ringing signal generator, 455A 

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

6.34 Fig. 88 is furnished as an aid in the maintenance 
of the tone ringing circuit. 
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OK 

Tone ringing heard at attendant 
station (0) and alternate station 
(if option Sis provided). 

OK 

CO /PBX ringing heard at transfer 
station-removed from attendant 
station. 

OK 

CO /PBX ringing returned to 
attendant station. 

CO/PBX LINE RINGING ARRANGEMENTS 

CO /PBX ringing on any line 

Ring transfer button depressed 
at attendant station (0) 

Ring transfer button reoperated 

155 3, SECTION 518-450-102 

FAILURE 

(a) No tone ringing at attendant 
-any lines 

1. Option K strap missing on 
block 1-lC to 19H. 

2. Open CO (0) lead. 
3. Defective tel set amplifier 

and/or loudspeaker. 
(b) No tone ringing at attendant 

-some lines 
1. Defective or missing 

common audible diodes
block 2. 

2. Open RC lead-line involved. 
(c) No tone ringing-alternate 

station 
1. Option S straps missing on 

block 1-row 22 or 23 to 
column C or G. 

2. Open CO ( ) lead. 
3. Defective tel set amplifier 

and/or loudspeaker. 

FAILURE 

1. Strap missing on block 1 
from RT terminal (21H) to 
column C. 

2. RING TR key at attendant 
station not connected 
properly. 

3. Open CO ( ) lead at alter
nate station. 

4. RING TR key at attendant 
station defective. 

FAILURE 

1. Defective RING TR key. 
2. Defective attendant tel set 

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

LEAD TABLE - CO/PBX RINGING ARRANGEMENTS 

LEAD 
FUNCTION 

DESIG 

Central Office ringing lead - tone ringing is applied to 

CO( ) this lead from RO lead of 455A KTU, interrupter, RN 
lead, 400-type KTU, RC( ) lead, common audible diodes, 
and cross-connect on block 1. 

Ring transfer - this lead transfers common audible 

RT 
ringing from CO (0) lead to designated station under 
control of RING TR button at attendant set and jumper 
at block 1 (option J). 

RC( ) 
Ringing control - tone ringing output from 400-type 
KTU to common audible diodes on block 2. 
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SECTION 518-450-102 

OK 

Lamp flashes at 60 IPM. 
IC dial tone heard. 
Note: If another IC lamp 
is flashing, dial tone will 
not be heard until selector 
is released. Do not attempt 
2nd IC call if lamp is 
flashing 

OK 

I 
Dial tone removed. Tone burst. 
heard at calling station in 
handset and at called station 

TABLE 0 

INTERCOM (IC) CALL 

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

Digit dialed. 

I 
Single-digit code. 

FAILURE 

(a) No lamp 
1. IT and/or IR of selected 

path open-454B KTU. 
2. Open A battery fuse-29-type 

power supply fuse, fuse 15. 
3. Open lamp fuse, fuse 29-34. 
4. Interrupter not running

(MS and MG leads)-454B 
KTU. 

(b) No dial tone 
1. Defective dial tone 

generator-454B KTU. 
2. Selector n<?t seized (DO-Dl 

leads); 424C, 454B KTUs, 
DSS console. 

3. Open BR lead-424C, 454B. 
4. IT and/or IR leads open-

454B. 

If 2-digit code, see 2-digit call. 

FAILURE 

I 
(a) Dial tone not removed 

in loudspeaker. Lamp goes steady. 

1. Open LK lead-424C, 440A or 
478B, 454B KTUs, DSS con
sole_ 

(b) Digit not dialed 
1. Defective selector-424C KTU. 
2. TC and/or RC lead open-440A 

or 478B, 454B, 456B KTUs. 
3. Defective DSS console. 
4. Open SS lead-424C, 456B. 
5. Open LK lead-424C, 454B. 
6. Open TD lead-424C, 444A/B. 
7. Open R(X)/VS lead. 
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OK 

Voice conversation possible 

TABLE Q (Contd) 

INTERCOM (IC) CALL 

Calling station makes 
announcement. Called station 

depresses same IC button. 

on IC path. ' '----------------. 

OK 

I 
Button restores. Lamp 
extinguishes. 

Both stations go on-hook. 

155 3, SECTION 518-450- I 02 

(c) No tone burst 
1. Open BYl lead-424B/424C, 

456A, 454B. 
2. Defective voice and tone

alerting circuit-456B. 
3. Open SS lead-456B, 424B/ 

424C. 
4. Open VS lead-424B/424C. 
5. Defective tel set amplifier 

(called station). 
(d) Lamp continues to flash 
1. Open BYl lead-424B/424C, 

454B. 
2. Defective 2nd station detect 

circuit-454B. 
3. Selector not released. 

FAILURE 

I 
(a) No voice conversation 
1. IT and/or IR lead open 

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

FAILURE 

I 
1. Defective access circuit-

454B .. 
2. Defective tel set. 
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SECTION 518-450-102 

OK 

I 
Dial tone removed. 
Selector reset for 2nd 
digit. 

OK 

I 
Tone burst heard at calling 
station in handset and at 
called station in loudspeaker. 
Lamp goes steady. 

Page 132 

TABLE Q (Contd) 

INTERCOM (IC) CALL 

2-digit IC call. 

I 
1st digit dialed. 

I 

2nd digit dialed. 

FAILURE 

I 
(a) Dial tone not removed 
1. Open LK lead-424C, 440A 

or 478B, 454B KTUs, DSS 
console. 

(b) Selector not reset 
1. Defective selector-424C KTU. 

FAILURE 

I 
(a) Wrong station alerted 
1. TR, TRl relays not operated-

424C KTU. 
2. Kl, K2, K3, or K4 relay not 

operated in 444A/B KTU. 
(b) No tone burst 
1. Open BYl lead-424C, 454B, 

456B KTUs. 
2. Defective 456B. 
3. Open SS lead-456B. 
4. Open TD, TDX, TDY, TDZ, 

BR, or RXX leads-424C, 
444A/B KTU. 

5. Open R( )/VS lead-424C, 
444A/BKTU. 

6. Defective tel set-called 
station. 

(c) Lamp continues to flash 
1. Open BYl lead-424C, 454B. 
2. Defective detect circuit-

454B. 
3. Selector not released-424C. 

Balance of call same as for single digit. 



155 3, SECTION 518-450-102 

TABLER 

LEAD TABLE-INTERCOM CIRCUIT 

LEAD 
FUNCTION 

CONNECTOR AND 
DESIG PIN NUMBER 

Switched B Battery - when 424C is seized, this lead applies -24V B to J18-35 
BR 454B (to start intercom dial tone) and to 444-type (for the operation of J20-35 

the transfer digit relays). J24-35 

Busy Ground - applies ground after completion of dialing to enable Jl8-19 
BYl the 2nd station detect circuit in the 454B and start intercom ringing J20-19 

in the 456B. J26-19 

Counter Ground - provides ground to counting relays (Yl-Y5) of 
CGO 424C from RSl lead (M option) or from 440A or 478B (N option) or J18-21 

from DSS console (Q option). 

Counter Ground - provides ground to counting relays of 424C, either 
CGl by option strap or via DSS console (Q option) on non-TOUCH-TONE J22-21 

calls. 

·DO Dialing Output - seizure input for 424C by way of Dl lead (M option) 
J20-16 or by way of DSS console (Q option). 

Off-hook Detection - selector seizure output from 454B (M option) 
D1 or to DO output of 454B via DSS console (Q option). If call is rotary Jl8-16 

dialed, Dl is also the dial pulse input from the 454B. 

ICF Intercom Flash - interrupted lOV ac signal for intercom link lamps to Jl6-7 
indicate that an intercom link has seized. the 424C (selector). J20-7 

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

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

Intercom Lamp 2 - lamp lead for second intercom path; lOV ac is 
IL21 supplied from fuse 31 to station codes 0, 7-23, and to lamp Jl9-16 

16 in lamp panel. 

IL22 Intercom Lamp 2 - lamp lead for second intercom path; lOV ac is 
Jl9-19 supplied from fuse 32 to station codes 24-39. 

Intercom Lamp 3 - lamp lead for third intercom path; lOV ac is 
IL31 supplied from fuse 33 to station codes 0, 7-23, and to lamp 17 in lamp J19-8 

panel. 

IL32 Intercom Lamp 3 - lamp lead for third intercom path; lOV ac is 
Jl9-9 supplied from fuse 34 to station codes 24-39. 
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SECTION 518-450-102 

TABLE R (Contd) 

LEAD TABLE-INTERCOM CIRCUIT 

LEAD 
FUNCTION 

CONNECTOR AND 
DESIG PIN NUMBER 

IRl Intercom Ring 1 - ring side of first intercom path. J20-14 

IR2 Intercom Ring 2 - ring side of second intercom path. J20-0 

IR3 Intercom Ring 3 - ring side of third intercom path. J19-13 

ITl Intercom Tip 1 - tip side of first intercom path. J20-34 

IT2 Intercom Tip 2 - tip side of second intercom path. J20-1 

IT3 Intercom Tip 3 - tip side of third intercom path. Jl9-14 

Dial Tone Disconnect - ground applied to this lead stops dial tone in J18-30 
LK the 454B after the first digit of an intercom code has been J20-30 

dialed. J22-26 

Transfer Lead Y - when 20s intercom code is selected from DSS console, 
LTY DSS ground is applied to 444-type (TRY and TRYl relays); then ground J23-39 

from the 444-type, via LT2 lead, is applied to the TR and TRl relays of 
the 424C. 

Transfer Lead Z - when 30s intercom code is selected from DSS console, 
LTZ DSS ground is applied to 444-type (TRZ and TRZl relays); then ground J24-39 

from 444-type, via LT2 lead, is applied to the TR and TRl relays of the 424C. 

LT2 Transfer Lead 2 - when 10s intercom code is selected from DSS console, Jl 7-39 
DSS ground is applied to the transfer relays, TR and TRl, of the 424C. J24-12 

MG Motor Ground - starts interrupter when this lead is shorted to MS lead J16-3 
through a contact closure of LB( ) relay in the 454B. J19-6 

MS Motor Start - starts interrupter when this lead is shorted to MG lead J16-2 
through A contact closure of LB( ) relay in the 454B. J19-5 

J26-0 

PA Paging Signal- output to paging amplifiers (457C KTUs). J28-16 
J30-16 
J32-16 

Paging Code 1 - when the intercom code for zone one paging is dialed, 
PCl -24 V is applied to PC input of zone one paging amplifier ( 457C) Jl 7-26 

enabling amplifier for paging. 

Paging Code 2 - when the intercom code for zone two paging is dialed, 
PC2 -24V is applied to PC input of zone two paging amplifier (457C) Jl 7-20 

enabling amplifier for paging. 
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TABLE R (Contd) 

LEAD TABLE-INTERCOM CIRCUIT 

LEAD 
FUNCTION 

CONNECTOR AND 
DESIG PIN NUMBER 

Paging Code 3 - when the intercom code for zone three paging is 
PC3 dialed, -24V is applied to PC input of zone three paging amplifier Jl 7-21 

( 457C) enabling amplifier for paging. 

Calling Ring - common rmg of intercom circuits to voice and tone- J20-13 
RC alerting circuit (456B), to access circuit (454B), and to TOUCH- J22-13 

TONE adapter circuit (440A/478B). J26-9 

RH R Relay Hold - disables intercom ringing in 424C until dialing is Jl8-26 
complete by applying ground after intercom dialing starts. J20-26 

Reset - provides ground for 424C selector timer; when TOUCH- Jl 7-19 
RSl TONE (N option) is provided, supplies ground via 440A/478B for Jl8-38 

counting relays in 424C. J22-38 

RXO Station Ringing Lead - voice signal lead from 424C to 444-type for J17-14 
intercom codes 10, 20, or 30. J23-14 

RXl Station Ringing Lead - voice signal lead from 424C to 444-type for Jl7-8 
intercom codes 11, 21, or 31. J23-8 

RX2 Station Ringing Lead - voice signal lead from 424C to 444-type for Jl7-22 
intercom codes 12, 22, or 32. J23-22 

RX3 Station Ringing Lead -'-voice signal lead from 424C to 444-type for Jl 7-24 
intercom codes 13, 23, or 33. J23-24 

RX4 Station Ringing Lead - voice signal lead from 424C to ~44-type for J17-27 
intercom codes 14, 24, or 34. J23-27 

RX5 Station Ringing Lead - voice signal lead from 424C to 444-type for Jl7-0 
intercom codes 15, 25, or 35 J23-0 

RX6 Station Ringing Lead - voice signal lead from 424C to 444-type for Jl 7-1 
intercom codes 16, 26, or 36. J23-1 

RX7 Station Ringing Lead - voice signal lead from 424C to 444-type for Jl 7-33 
intercom codes 17, 27, or 37. J23-33 

RX8 Station Ringing Lead - voice signal lead from 424C to 444-type for Jl7-31 
intercom codes 18, 28, or 38. J23-31 

RX9 Station Ringing Lead - voice signal lead from 424C to 444-type for J17-9 
intercom codes 19, 29, or 39. J23-9 
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TABLE R (Contd) 

LEAD TABLE-INTERCOM CIRCUIT 

LEAD 
FUNCTION 

CONNECTOR AND 
DESIG PIN NUMBER 

RO Station Ringing Lead - voice signal lead - code O; VSO lead to tel set. Jl 7-34 

R7 Station Ringing Lead - voice signal lead - code 7; VS7 lead to tel set. Jl 7-32 

RS Station Ringing Lead - voice signal lead - code 8; VSS lead to tel set. J17-30 

R9 Station Ringing Lead - voice signal lead - code 9; VS9 lead to tel set. J17-29 

RlO Station Ringing Lead - voice signal lead - code 10; VSlO lead to tel set. J24-14 

Rll Station Ringing Lead - voice signal lead - code 11; VSll lead to tel set. J24-8 

R12 Station Ringing Lead - voice signal lead - code 12; VS12 lead to tel set. J24-22 

R13 Station Ringing Lead - voice signal lead - code 13; VS13 lead to tel set. J24-24 

R14 Station Ringing Lead - voice signal lead - code 14; VS14 lead to tel set. J24-27 

R15 Station Ringing Lead - voice signal lead - code 15; VSl 5 lead to tel set. J24-0 

R16 Station Ringing Lead - voice signal lead - code 16; VS16 lead to tel set. J24-1 

R17 Station Ringing Lead - voice signal lead - code 1 7; VSl 7 lead to tel set. J24-33 

R18 Station Ringing Lead - voice signal lead - code 18; VS18 lead to tel set. J24-31 

R19 Station Ringing Lead - voice signal lead - code 19; VS19 lead to tel set. J24-9 

R20 Station Ringing Lead - voice signal lead - code 20; VS20 lead to tel set. J23-34 

R21 Station Ringing Lead - voice signal lead - code 21; VS21 lead to tel set. J23-28 

R22 Station Ringing Lead - voice signal lead - code 22; VS22 lead to tel set. J23-23 

R23 Station Ringing Lead - voice signal lead - code 23; VS23 lead to tel set. J23-25 

R24 Station Ringing Lead - voice signal lead - code 24; VS24 lead to tel set. J23-26 

R25 Station Ringing Lead - voice signal lead - code 25; VS25 lead to tel set. J23-20 

R26 Station Ringing Lead- voice signal lead- code 26; VS26 lead to tel set. J23-21 

R27 Station Ringing Lead - voice signal lead - code 27; VS27 lead to tel set. J23-32 

R28 Station Ringing Lead - voice signal lead - code 28; VS28 lead to tel set. J23-30 

R29 Station Ringing Lead - voice signal lead - code 29; VS29 lead to tel set. J23-29 

R30 Station Ringing Lead - voice signal lead - code 30; VS30 lead to tel set. J24-34 
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LEAD TABLE-INTERCOM CIRCUIT 

LEAD CONNECTOR AND 

DESIG 
FUNCTION PIN NUMBER 

R31 Station Ringing Lead - voice signal lead - code 31; VS31 lead to tel set. J24-38 

R32 Station Ringing Lead - voice signal lead - code 32; VS32 lead to tel set. J24-23 

R33 Station Ringing Lead - voice signal lead - code 33; VS33 lead to tel set. J24-25 

R34 Station Ringing Lead - voice signal lead - code 34; VS34 lead to tel set. J24-26 

R35 Station Ringing Lead - voice signal lead - code 35; VS35 lead to tel set. J24-20 

R36 Station Ringing Lead - voice signal lead - code 36; VS36 lead to tel set. J24-21 

R37 Station Ringing Lead - voice signal lead - code 37; VS37 lead to tel set. J24-32 

R38 Station Ringing Lead - voice signal lead - code 38; VS38 lead to tel set. J24-30 

R39 
Station Ringing Lead - voice signal lead -- code 39; VS39 lead to tel set 

J24-29 (V option) or preset conference code (T option). 

Station Signaling Input - when dialing is complete, this lead carries 
the tone burst from the 456B to the selector (424C) where it is J18-14 

SS applied to the R( )/VS( ) lead of stations 7, 8, 9, and 0, or is extended J26-1 
to the selector extender circuit (444-type) via a RX( ) lead where it is 
applied to R( )/VS( ) lead station 10 through station 39. 

Calling Tip - common tip of intercom paths to voice and tone-alerting J20-12 
TC J22-12 circuit and TOUCH-TONE adapter. 

J26-8 

TD 
Transfer Digit - resets selector ( 424C) when a transfer digit of a 2-digit J17-16 
intercom code is dialed. J23-16 

TDX 
Transfer Digit X - resets selector ( 424C) when a 1 transfer digit is dialed Jl 7-28 
(codes 10 through 19). J24-36 

TDY 
Transfer Digit Y - resets selector ( 424C) when a 2 transfer digit is dialed Jl 7-23 
(codes 20 through 29). J23-36 

TDZ 
Transfer Digit Z - resets selector ( 424C) when a 3 transfer digit is dialed J17-25 
(codes 30 through 39). J24-16 

TOUCH-TONE Ground - supplies ground to control adapter (440A/478B) 
J18-39 TTG when selector is seized (N option) or provides ground to DSS console 
J22-36 selector relays (Q option). 

VS( ) Station Ringing - same as R( ) leads, see RO and R7 through R39. 
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LEAD 
DESIG 

Yl 

Y2 

Y3 

Y4 

Y5 

TABLE R (Contd) 

LEAD TABLE-INTERCOM CIRCUIT 

FUNCTION 
CONNECTOR AND 

PIN NUMBER 

Selector Counter Relay No. 1 Ground - permits 440A/4 78B to apply 
ground to Yl (counting relay No. 1) in 424C on TOUCH-TONE dialed J18-25 
intercom calls (N option) or permits DSS console to apply ground to J22-14 
Yl relay in 424C on DSS calls. 

Selector Counter Relay No. 2 Ground - same as above except for Y2 JlS-24 
relay. J22-30 

Selector Counter Relay No. 3 Ground - same as above except for Y3 Jl8-22 
relay. J22-29 

Selector Counter Relay No. 4 Ground -same as above except for Y4 Jl 7-36 
relay. J22-32 

Selector Counter Relay No. 5 Ground - same as above except for Y5 J17-37 
relay. J22-23 

INPUTS AND OUTPUTS - 424C KTU 

TEST FROM 
TO 

MON/TALK 
TEST FOR REMARKS 

(SEE NOTE) SWITCH 

INPUTS 

GROUND Jl8-l 7 TALK B Battery 

BBAT. Jl 7-15 TALK B Ground 

OUTPUTS 

1 sec. tone burst on VS lead of Tone burst heard after GROUND VS leads MON station tested. See Fig. 97 for VS 
lead assignment. 

dialing proper digit(s) 

Jl8-19 Ground - BYl lead Dialing complete -
1- or 2-digit code 

BBAT. 
After dialing 1st digit, 

Jl8-30 TALK Ground - LK lead dial tone should be 
removed 

Jl8-39 Ground - TTG lead Selector seized 

GROUND Jl8-35 B BAT. - BR lead Selector seized 

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the wiring side 
of the associated connector. 
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TABLET 

INPUTS AND OUTPUTS-440A/478B KTUs 

TEST FROM 
TO 

MON/TALK 
TEST FOR REMARKS 

(SEE NOTE) SWITCH 

INPUTS 

GROUND J22-18 TALK A Battery 

J21-3 
TALK A Ground 

Required for 478B 
J22-3 KTU only 

BBAT. 
J21-15 

TALK B Ground 
Required for 478B 

J22-15 KTUonly 

Multifrequency 
Either IC path 

J22-12 J22-13 MON 
signals 

seized - any dial 
button depressed 

OUTPUTS 

J22-26 
B Ground- 1st digit of 2-digit 
LK lead code dialed 

BBAT. TALK 

J22-36 
B Ground-

Selector seized 
TTG 

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

TABLE U 

INPUTS AND OUTPUTS-444-TVPE KTU 

TEST FROM 
TO 

MON/TALK 
TEST FOR REMARKS 

(SEE NOTE) SWITCH 

INPUTS 

BBAT. J23-15 B Ground 

GROUND J23-39 TALK Kl and K2 relays 
operate Any intercom 

path seized 

GROUND J24-39 
K3 and K4 relays 
operate 

OUTPUTS 

BBAT. J23-16 B Ground Dial a 10s digit 

TALK 
Apply ground 

BBAT. J24-12 Ground 
to J23-39 

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and 
the wiring side of the associated connector. 
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TABLE V 

INPUTS AND OUTPUTS-4548 KTU 

TEST FROM 
TO 

MON/TALK 
TEST FOR REMARKS 

(SEE NOTE) SWITCH 

INPUTS 

J19-18 
A BAT. -intercom talk 
battery 

TALK 

J19-17 
B BAT. - intercom relay 
battery 

J20-4 
lOV± steady lamp voltage -

GROUND paths 1 and 2 
MON 

J19-4 
lOV± steady lamp voltage -
path 3 

J20-35 TALK B Battery Selector seized 

J20-7 MON lOV± at 60 IPM - lamp flash Interrupter running 

J19-3 A Ground 

J19-17 J19-15 TALK B Ground 

J19-6 Ground - MG lead 

OUTPUTS 

J20-14 J20-34 Talk Battery - path 1 

J20-0 J20-1 TALK Talk Battery - path 2 Selector seized 

J19-13 Jl9-14 Talk Battery - path 3 

J20-8 
Intercom path 1 seized 

J20-9 

GROUND Jl9-16 MON lOV± at 60 IPM 
Intercom path 2 seized 

J19-19 

J19-8 
Intercom path 3 seized 

J19-9 

J20-12 J20-13 TALK 
Talk BAT. - TC and RC 

Any path seized 
leads 

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the wiring side of 
the associated connector. 
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TABLE W 

INPUTS AND OUTPUTS-4560 KTU 

TEST FROM 
TO 

MON/TALK 
TEST FOR REMARKS 

(SEE NOTE) SWITCH 

INPUTS 

GROUND J26-18 A Battery 

J26-18 J26-3 A Ground 

J26-8 J26-9 TALK Talk Battery from 454B KTU - Any intercom path 
TC and RC leads seized 

Ground - from 424C KTU 
J26-18 J26-19 (BYl lead) after dialing is 

completed on any path 

OUTPUTS 

J26-8 J26-9 Tone burst after dialing 
Any code dialed -
any path 

J26-1 Tone burst after dialing 
Any code dialed -
any path 

GROUND MON 
Voice conversation on intercom 

Dial paging code -
J26-0 

paging calls tone burst and voice 
should be heard 

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the wiring side of 
the associated connector. 
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-llH- - - -

l1---+----+----+--
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25 

R34 
26 

R35 
20 

14H R36 
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Fig. 74-lntercom Circuit (Sheet 4 of 4) 
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OK 

I 
(a) Lamps flash 
(b) Lamps light (steady) 
(c) Lamps wink 

I 

OK 

Lamps dark 
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TABLE X 

LAMP DRIVER CIRCUIT 

(a) CO/PBX ringing 
(b) Station off hook, CO/PBX 

line button depressed 
( c) CO /PBX line on hold 

All stations on hook. 

FAILURE 

I 
1. No commercial power to KSU. 
2. Open fuse-F3, F4, or F5 on 

29-type power supply. 
3. Open fuse-Fl, F2, F3, or 

F4 on 67-type power supply. 
4. Open fuse on fuse panel. 
5. Defective 453B KTU. 
6. Improper connections in KSU. 
7. Defective 400-type KTU. 

FAILURE 

Lamp does not go dark -
defective 453B KTU. 
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TABLE Y 

LEAD TABLE-4538 KTU 

LEAD 
FUNCTION 

CONNECTOR AND 
DESIG PIN NUMBER 

DLl Lamp lead, driver side - CO/PBX line 1 J34-19 

DL2 Lamp lead, driver side - CO/PBX line 2 J34-14 

DL3 Lamp lead, driver side - CO/PBX line 3 J34-12 

DL4 Lamp lead, driver side - CO/PBX line 4 J34-8 

DL5 Lamp lead, driver side - CO/PBX line 5 J34-21 

DL6 Lamp lead, driver side - CO/PBX line 6 J34-23 

DL7 Lamp lead, driver side - CO/PBX line 7 J34-29 

DLB Lamp lead, driver side - CO/PBX line 8 J36-29 

DL9 Lamp lead, driver side - CO/PBX line 9 J36-19 

DLlO Lamp lead, driver side - CO/PBX line 10 J36-14 

DLll Lamp lead, driver side - CO/PBX line 11 J36-12 

DL12 Lamp lead, driver side - CO/PBX line 12 J36-8 

DL13 Lamp lead, driver side - CO/PBX line 13 J36-21 

DL14 Lamp lead, driver side - CO/PBX line 14 J36-23 

Ll Lamp lead, line side - CO/PBX line 1 
Jl-8 
J34-16 

L2 Lamp lead, line side - CO/PBX line 2 
J2-8 
J34-13 

L3 Lamp lead, line side - CO/PBX line 3 
J3-8 
J34-9 

L4 Lamp lead, line side - CO/PBX line 4 
J4-8 
J34-1 

L5 Lamp lead, line side - CO/PBX line 5 
J5-8 
J34-20 

L6 Lamp lead, line side - CO/PBX line 6 
J6-8 
J34-22 

L7 Lamp lead, line side - CO/PBX line 7 
J7-8 
J34-28 
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TABLE Y (Contd) 

LEAD TABLE-453B KTU 

LEAD 
FUNCTION 

CONNECTOR AND 
DESIG PIN NUMBER 

L8 Lamp lead, line side - CO /PBX line 8 J8-8 
J36-28 

L9 Lamp lead, line side - CO/PBX line 9 
J9-8 
J36-16 

LlO Lamp lead, line side - CO/PBX line 10 
Jl0-8 
J36-13 

Lll Lamp lead, line side - CO/PBX line 11 
Jll-8 
J36-9 

L12 Lamp lead, line side - CO/PBX line 12 
Jl2-8 
J36-l 

L13 Lamp lead, line side - CO/PBX line 13 J13-8 
J36-20 

L14 Lamp lead, line side - CO/PBX line 14 
Jl4-8 
J36-22 
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TABLE Z 

INPUTS AND OUTPUTS - 4538 KTU 

TEST FROM MON/TALK 
REMARKS TO TEST FOR 

(SEE NOTE) SWITCH 

INPUTS 

Handset off-hook 
and CO /PBX line 
button depressed 
on: 

J34-16 Line 1 

J34-13 Line 2 

J34-9 Line 3 

J34-1 Line 4 

J34-20 Line 5 

J34-22 Line 6 

J34-28 lOV± steady Line 7 
lamp voltage 

J36-28 Line 8 

J36-16 Line 9 

J36-13 Line 10 

GROUND J36-9 MON Line 11 

J36-1 Line 12 

J36-20 Line 13 

J36-22 Line 14 

J34-4 

J34-30 

J34-31 lOV± interrupted interrupter 

J34-32 
lamp voltage running 

J36-4 

J36-30 

J36-31 

J36-32 

Note: (See end of table.) 
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TABLE Z (Contd) 

INPUTS AND OUTPUTS - 4538 KTU 

TEST FROM TO 
MONfTAL 

TEST FOR REMARKS 
(SEE NOTE) SWITCH 

OUTPUTS 

Handset off-hook 
and CO/PBX line 
button depressed 
on: 

J34-19 Line 1 

J34-14 Line 2 

J34-12 Line 3 

J34-8 Line 4 

J34-21 Line 5 

J34-23 Line 6 

GROUND J34-29 MON lOV± steady Line 7 
lamp voltage 

J36-29 Line 8 

J36-19 Line 9 

J36-14 Line 10 

J36-12 Line 11 

J36-8 Line 12 

J36-21 Line 13 

J36-23 Line 14 

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the 
wiring side of the associated connector. 
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TERMINALS . (INTERRUPTER) ACCESS 
CIRCUIT I CO/PBX LI NE CI RCU I T CONNECTORS POWER SUPPLY I CONNECTOR J16 11 NTERCOM 

67F5 I CONNECTOR 

0- --t< 17 ~ ~-* ~,, ,~,...1 ----------------BE-J1-< 7 
!10V I L J2 7 

29F6 ~ *~ 10 J' '7 JB 
0- - - 11 ~ "f" ""* 4 19 >+-----------< 
~~ a 

I L *~ 16 >+-----"""'"'"-< 
29F2 I J 10 o---r 9~--*~ ±10V 

Fig. 75-Lamp Flash Circuit 

POWER SUPPL y I 
TERMINALS 

67F5 

CONNECTOR J16 
II NTERRUPTER I 

CO/PBX LINE CIRCUIT CONNECTORS 

• .;:;;--t< 14 f-"t" *~ 12 >1 
- I L *~ 15 >+------------< 
~ ~ ~ 0- - - 20 f-,... ""* ~ 18 >+---------< 
±10V J9 

I L* ~ 21 ,...._.,_-< J10 

I 

I 
Fig. 76-Lamp Wink Circuit 
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MESSAGE WAI TING 
CONSOLE 

MW ( } ...,.,. 

±10V 
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CONNECTING 
BLOCK 6 

CONNECTING 
BLOCK 8 

~--- ,20 ,----- _ _ls~. 12 ilOL 
_ .J.S~ 12 .!J..Oy_ 

.J.S~ 12 il0L 

.J.S~ . .!£!)_!1f!I 

_ _JS~ ..!1).J:1f!I 

MWB ----
!!_W9 __ _ 

MW10 ----
MW11 

MW12 

~i.t11__ __ 

l!_W1~ - -

MW15 ----

MW16 ----
MW17 

MW18 

MW19 

~ j 47A 

l40 ;;;; 
l5D 47C 

~D I ~ 
l7D ill 
lBD 47F 

'9D 
,. 

47G 

~D ....,. :-:- ~H 

I 

l BLOCK 

4,1.D 47A 

420 ~ 47B 

4}D _]_ 4J.E 
440 

-+ 
47D 

41H I 

" ___ _J 

_ _JS~ _J3)_!1f!I 

_ _j_S~ _21)_!1f!I 

_ .J.S~ ~)_!1f!I 

_ _JS~.2..?l_!1f!I 

10 

_ _JS~. ~).J:1f!I 

(STA. 17) ±10V 

_ _JS~.~)_:1~ 

(STA. 19) ±10V ------

BLOCK 7 

...!:!!'~- 260 47E (STA. 20) ±10V ------

.l!!J~-- 270 47F (STA. 21) ±10V ------

...!!.W~-- 280 47G (STA. 22) ±10V ------

...!!.W2.l.. __ 290 47H _ _Js~~)_.!1~ 

BLOCK 12 

MW24 lOD ---- --c>-----------4<7>'-A _JS~ 1!)_!1f!I 
MW25 l1D ~----------4;g!_ _ _JS~ lZ)_!1f!I ------o 
MW26 '2D ---- _,,_ __________ 4;c7,:....C - _JS~ El.J:1~ 

MW27 llD ---- 470 _ _Js~ ... .El_!1~ 

HW28 l4D ---- 47E _ _Js~· 1!!U1f!I 

MW29 l50 ---- 47F _ _Js~ .. 1'.Jl....!1~ 

MWlO l6D ---- 47G _ .J.S.I!· 1EU1~ 

MWl1 l70 47H _ _ss~.:.;u1~ 

_!!Wi.g_ __ l8D 
BLOCK 14 

-<>------------4-<7,_A _ _JS~ 2_'.')_!1~ 
'-----------'4b'!- _ _JS~ ~)_...:1~ 

-'-1>-----------4-g;_ _ _JS~ ~)_...:1~ 
_!!Wll_ - - 26fl 
_MWl...i_ __ ~ 

..!!W~- 410 _, ____________ 4_,1,_o _ .J.S.I!.1..?U1~ 

..!:!Wl~--~ '-----------4~ _ _JS~. ~)_!1f!I 

>:------------'4'lj'._ _ .J.S.I!. _!!)_!1~ 
-'<>-----------4-<7,_G _ _JS~ 1!!l_!1~ 

'------------<4~ _ _JS~ 2_2)_...:1~ 

_MWl...:!.. __ ~D 

MWl8 440 

_!:!W!!_ __ ~ 

Fig. 77-Message Waiting Circuit 

STA ( ) ±10V -----

TELEPHONE 
SET 

HOLD 
BUTTON 

LG 
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R(2 ) 

R( 3) 
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LIMES -
1-7 
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CONN 
.... 7 

3A 
t-· .. 

20 
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... 
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t-
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36A 
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9C 13 

CONN J2 

9 

13C 13 

CONN J3 

9 

17C 13'" 

CONN J4 

9 ,r 

21C 13 '-

CONN J!S 

9 

•• 13 

CONN J6 

9 

130 13 

CONN J7 

9 

17G 13'" 
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../19+~~ 35 

~(~)-1 38A 

19+-t-L35 l 19 L 19 
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1 I 

R(9) 40A 
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3s+.;I -- \.: 21 I 
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11 R(IO) 42A I I 

25 24+~ I -- 25 I 
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25 .. _.., 
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I 1 TO CO R(ll) 44A I I 34 

14 +-~I 
OR P8X --- 34 
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I I 6-1• 9 11 

:r • +-H 21( 13 9 +1-+ 

11 I I 
11 CONN Jl2 1 I 
11 R(12) 46A 

I I 
1 23 - -~ 

L 
23 

:r 31 .__.,I 31+-+ I 
I I 9 I I 

:r 16 -t~ •• 13 
J 16 +-t1 

11 I I 

11 CONN Jl3 11 

11 R(13) 48A 1 I 
13 

34+_. I 

_ __, 
13 

34+-+ I :r 1 I 9 I I 
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11 
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2e+J I 2e+J I :r 9 I 
29+- _J 17G 13 _.Ji._ 29+--J 

J ...::;;_ 
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Fig. 78-•Music-On-Hold Circuit-451-Type KTU in 580A KSU• 



I 
SECTION 518-450-102 

TO 33A ( 
VOICE 
COUPLER 

llT 

llR 

CONN 
BLOCK 7 

_SA 

4A 

CONN CONN 
BLOCK 4 BLOCK 8 

BC 

BA 

4G 

13C 

-13A 

BG 

17C 

17A -
12G -

21C 

21A -
18G 

BG 
-BE 

20G 

13G 

13E 

24G 

17G 

~ 17E -
28G 

FUSE CONNECTOR CONNECTO R 
PANEL J1 J27 

-y: ,12 

<as J TO 
~HEET 

13' :I -{37 

F1 12> {34 

2 "1 B' .J.. -"'O 

18} ,21 

CONNECTOR J2 

13} {19 

FS 12). <SB 
2 ..... 1 B' ,, {24 

18) :I -"'25 

CONNECTOR JS 

1s). {39 

F5 12' {35 

2 "1 9-..: ,,. <23 

1s2 {22 

CONNECTOR J4 

13' ./ 18 

F7 12} {14 
1 ..... 2 9} ./ 20 

18} ,1 

CONNECTOR J5 

13' ./ 30 

F9 12). < 11 
1 ..... 2 9' ,, {28 

18' :I _,.. e 
CONNECTOR JB 

13} {31 

F11 12' ./ 13 

1 ""'2 a-= ,,. <27 

1s2 {9 

CONNECTOR J7 

1s' :I. ./ 32 

F13 12> ,33 
1 ..... 2 8} -{29 

18) ,28 

Fig. 79-•Muslc-On-Hold Circuit-498A KTU in 5808 KSU (Sheet 1 of 2). 
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CONN CONN FUSE 
BLOCK 5 BLOCK 7 PANEL 

FROM ( 
~HEET 

SC 

SA 
~ 

F15 

46 1 .., 2 

1SC 

1SA 

F17 

BG 1 v-2 
~ 

17C 

17A 

F19 

126 1 v-2 

21C 

21A 

F21 

166 1 '"'"2 

96 

_BE 
~ 

F2S 

_206 1 ..,-2 
~ 

136 

13E 

F25 

246 1 V'"2 

176 

17E 

F27 

2BG 1 V'"2 

ISS 3, SECTION 518-450-102 

CONNECTOR 
JB 

1s'- 1 

12) 

B' 

16) 

CONNECTOR JS 

1s) 

12) 

B) 

16} 1 

CONNECTOR J10 

1s} 

12> ..... 
B"°' '/' 

16' 

CONNECTOR J11 

1S} l. 
12) 

8} l. 
16) 

CONNECTOR J12 

13) 

12) 

B' ,, 
16} 1 

CONNECTOR J13 

1s' 

12} 1-
B} 

19-=: 

CONNECTOR J14 

1s) 

12} 

B' 1 

16) 

CON NECTOR 
J29 

' 
_/ 

' 

12 

SB 

_/ 

' ,, 
' 
J 

,, 
' 
J 

' ,, 
' 
-< 

' 
-< 

-< ,, 
' 
-< ,, 
' 
J 

,, 
' 
J 

' 
< 
,, 

< 
J 

,, 

' 
--< ,, 
' 

S7 

S4 

0 

21 

19 

36 

24 

25 

SS 

S5 

2S 

22 

16 

14 

20 

so 
11 

2B 

B 

S1 

1S 

27 

9 

S2 

SS 

29 

26 

Fig. 79-•Music-On-Hold Circuit-498A KTU in 5808 KSU (Sheet 2 of 2). 
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SECTION 518-450-102 

OK 

I 
Line button restores; lamp 
winks. Background music 
heard by held party. 

OK 

I 
Background music removed; 
voice conversation 
reestablished. 

Page 156 

MUSIC ON HOLD 

Call in progress 
on CO/PBX line. 

I 
Hold button depressed 

at 14A station. 

Line button depressed. 

I 

FAILURE 

I 
(a) Line circuit troubles

refer to sequence on 
line circuits 

(b) No background music 
1. COAM music source 

defective, wrong 
connections, or 
improperly set volume. 

2. Defective 33A coupler 
or fuses operat.ed. 

3. Open MT and/or MR lead-
33A, 451A, 451B, or 498A. 

4. Open R(CO) or R(STA). 

FAILURE 

I 
1. Defective t.el set. 
2. Defective line circuit. 
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TABLE AB 

LEAD TABLE-451-TYPE KTUs 

LEAD CONNECTOR AND 
FUNCTION 

PIN NUMBER DESIG 

FIRST 451-TVPE KTU 

MT 
Music tip - tip side of music source input-

J27-35 through 33A voice coupler 

MR 
Music ring - ring side of music source input- J27-36 
through 33A voice coupler 

R (CO) Ring (Central Office) - multiple of ring side J27-19,39, 24, 14, 31, 34,28 
of CO/PBX circuit 

R (STA) 
Ring (Station) - multiple of ring side of J27-20,30,25,9, 16, 32,29 
line toward station 

SECOND 451-TVPE KTU 

MT 
Music tip - tip side of music source input - J29-35 
through 33A voice coupler 

MR 
Music ring - ring side of music source input - J29-36 through 33A voice coupler 

R (CO) 
Ring (Central Office) - multiple of ring side J29-19,39,24, 14,31,34,28 
of CO/PBX circuit 

R(STA) 
Ring (Station) - multiple of ring side of 

J29-20,30,25,9, 16,32,29 line toward station 
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SECTION 518-450· 102 

LEAD TABLE - 498A KTUs 

LEAD 
FUNCTION 

CONNECTOR AND 
DESIG PIN NUMBER 

FIRST 498A KTU 

MT Music tip - tip side of music source input - through 33A voice coupler J27-12 

MR 
Music ring- ring side of music source input - through 33A voice J27-38 
coupler 

R Ring (station) - multiple of ring side of line toward station 
J27-37, 19, 39, 16, 
30,31,32 

T Tip (station) - multiple of tip side of line toward station 
J27-34,36,35, 14, 
11,13,33 

A A lead - multiple of A lead toward station 
J27-21, 25, 22, 1, 
8,9,26 

L Lamp lead - multiple of lamp lead toward station 
J27-0, 24, 23, 20, 
28, 27, 29, 

SECOND 498A KTU 

Ml 
Music tip - tip side of music source input - multipled from J27 J29-12 through 33A voice coupler 

M2 
Music ring - ring side of music source input - multipled from J27 

J29-38 through 33A voice coupler 

R Ring (station) - multiple of ring side of line toward station J29-37, 19, 39, 16, 
30,31,32 

T Tip (station) - multiple of tip side of line toward station 
J29-34, 36, 35, 14, 
11,13,33 

A A lead - multiple of A lead toward station J29-21, 25, 22, 1, 
8,9,26 

L Lamp lead - multiple of lamp lead toward station J29-0, 24, 23, 20, 
28,27,29 
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TABLE AD 

INPUTS AND OUTPUTS - 451-TVPE KTUs 

TEST FROM 
TO 

MON/TALK 
TEST FOR REMARKS 

(SEE NOTE) SWITCH 

INPUTS - FIRST 451-TVPE KTU 

J27-35 J27-36 MON Music input Music source connected 

OUTPUTS - FIRST 451-TVPE KTU 

J27-19 J27-20 CO/PBX line 1 on hold 

J27-39 J27-30 CO/PBX line 2 on hold 

J27-24 J27-25 CO/PBX line 3 on hold 

J27-14 J27-9 MON Music output CO/PBX line 4 on hold 

J27-31 J27-16 CO/PBX line 5 on hold 

J27-34 J27-32 CO/PBX line 6 on hold 

J27-28 J27-29 CO /PBX line 7 on hold 

INPUTS - SECOND 451-TVPE KTU 

J29-35 J29-36 MON Music input Music source connected 

OUTPUTS - SECOND 451-TVPE KTU 

J29-19 J29-20 CO/PBX line 8 on hold 

J29-39 J29-30 CO/PBX line 9 on hold 

J29-24 J29-25 CO /PBX line 10 on hold 

J29-14 J29-9 MON Music output CO/PBX line 11 on hold 

J29-31 J29-16 CO/PBX line 12 on hold 

J29-34 J29-32 CO/PBX line 13 on hold 

J29-28 J29-29 CO/PBX line 14 on hold 

Note: Terminals shown in TEST FROM and TO columns appear on KTU and the wiring 
side of the associated connector. 
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tTABLE AE. 

INPUTS AND OUTPUTS - 498A KTUs 

TEST FROM 
TO 

MON/TALK 
TEST FOR REMARKS 

(SEE NOTE) SWITCH 

INPUTS - FIRST 498A KTU 

J27-12 J27-33 MON Music input Music source connected 

Ground J27-17 B battery 

J27-17 J27-15 TALK B ground 

J27-17 J27-6 MG ground 

OUTPUTS - FIRST 498A KTU 

J27-34 J27-37 CO/PBX line 1 on hold 

J27-36 J27-19 CO/PBX line 2 on hold 

J27-35 J27-39 CO/PBX line 3 on hold 

J27-14 J27-16 MON Music output CO/PBX line 4 on hold 

J27-ll .J27-30 CO/PBX line 5 on hold* 

J27-13 J27-31 CO/PBX line 6 on hold* 

.J27-33 J27-32 CO/PBX line 7 on hold* 

INPUTS - SECOND 498A KTU 

J29-12 J29-38 MON Music input Music source connected 

Ground J29-17 B battery 

J29-17 J29-15 TALK B ground 

J29-17 J29-6 MG ground 

OUTPUTS - SECOND 498A KTU 

J29-34 J29-37 CO/PBX line 8 on hold 

J29-36 J29-19 CO/PBX line 9 on hold 

J29-35 J29-39 CO/PBX line 10 on hold 

J29-14 J29-16 MON Music output CO/PBX line 11 on hold 

J29-ll J29-30 CO/PBX line 12 on hold* 

J29-13 J29-31 CO/PBX line 13 on hold* 

J29-33 J29-32 CO/PBX line 14 on hold* 

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

* These circuits are on the 116Al CM. 



OK 

I 
Associated button flashes 
and IC dial tone heard. 

OK 

Background music (if provided) 
removed from speakers. One
second tone burst heard in 
paging speakers. 

OK 

I 
Announcement heard in 
speakers. 

TABLE AF 

LOUDSPEAKER PAGING 

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

I 

Dial paging code (digit 4, 5, or 6). 

Paging station talks in handset. 

ISS 3, SECTION 518-450-102 

FAILURE 

I 
Refer to sequence on IC call 
(Table Q). 

FAILURE 

1. Defective selector. 
2. Open SS lead-424C, 456B. 
3. Open PC lead-424C. 
4. Defective 457C. 
5. Open PA lead-456B, 457C. 
6. Volume improperly set at 

loudspeakers. 
7. Open fuse - fuse 14 or 15 

on 29-type power supply or 
fuse 46, 4 7, or 48 on fuse 
panel. 

FAILURE 

I 
1. Open PA leads-456B, 457C. 
2. Defective 457C. 
3. Volume improperly set. 
4. Defective speaker or 

wiring. 
5. Open fuses - fuse 14 or 15 

on 29-type power supply or 
fuse 46, 4 7, or 48 on fuse 
panel. 
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TABLE AG 

LEAD TABLE - 457C KTUs 

LEAD 
FUNCTION 

CONNECTOR AND 
DESIG PIN NUMBER 

Paging input - voice and tone alerting input 
J28-16 

PA J30-16 
from the 456B KTU J32-16 

Paging code - when code 4, 5, or 6 is dialed, J28-19 
PC -24V is applied to this lead from 456B J30-19 

KTU to enable amplifier(s) J32-19 

PO Paging amplifier output - outputs from J28-0 

paging amplifier to speakers J30-0 
SP J32-0 

Paging speaker ground - ground return for J28-15 
SPG J30-15 paging loudspeakers 

J32-15 

Tip from 33A voice coupler for background J28-8 
PT J30-8 

music J32-8 

Ring from 33A voice coupler for background 
J28-9 

PR J30-9 music 
J32-9 
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TABLE AH 

INPUTS AND OUTPUTS - 457C KTUs 

TEST FROM MON/TALK REMARKS (SEE NOTE) TO 
SWITCH 

TEST FOR 

INPUTS - FIRST 457C KTU 

J28-18 A Battery 
GROUND 

J28-17 
TALK 

B Battery 

J28-17 J28-15 BGround 

GROUND J28-19 A Battery (PC lead) Code 4 dialed 

J28-8 J28-9 MON Background music If provided 

OUTPUTS - FIRST 457C KTU 

GROUND J28-0 MON Voice and tone alerting 
Code 4 dialed; voice input 
at calling station 

INPUTS - SECOND 457C KTU 

J30-18 A Battery 

GROUND 
J30-l 7 B Battery 

TALK 
J30-17 J30-15 BGround 

GROUND J30-19 A Battery (PC lead) Code 5 dialed 

J30-8 J30-9 MON Background music If provided 

OUTPUTS - SECOND 457C KTU 

GROUND J30-0 MON Voice and tone alerting 
Code 5 dialed; voice input 
at calling station 

INPUTS - THIRD 457C KTU 

J32-18 A Battery 
GROUND 

J32-l 7 B Battery 
TALK 

J32-17 J32-15 BGround 

GROUND J32-19 A Battery (PC lead) Code 6 dialed 

J32-8 J32-9 MON Background music If provided 

OUTPUTS - THIRD 457C KTU 

GROUND J32-0 MON 
Voice and tone Code 6 dialed; voice 
alerting input at calling station 

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the wiring side of 
the associated connector. 
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TO HA VOICE 
COUPLER (<.!<EN 
BACKGROUND MUS I C r- _!T 

~E:R~~~~~~ L- _!R 
TO A CUSTOMERS 
PAGING SYSTEM) 

REFER TO 
TABLE D FOR 
CONNECT! ONS 

TO PAGING 
SPEAKERS 
OR TO 
20A - 49 
APPARATUS 
UNI TS (ONE 
20A - 49 
PER ZONE) 

PG4 

PG4 

PG5 

PG5 

PG5 

PG6 

PG6 

PG6 

SP 

ZONE (-
1 ~PG 

ZONE [ SP 

2 _:jf'G 

ZONE [_!! 
5 ~PG 

2 

--
--

---i 

---i 

---< 

---i 

---i 

---i 

---
---

---
--
--.., 
--
--
---
--
--
--
--

_ 11A 

18A 

+,. 20A 

21A 

25A 

24A 

CONNECTING BLOCKS 

' 
1------< 

1------i 

~ ~ 

WP 
4C l1c 

~ '[1E 

µp 
SA 5A 

~ ·cc 
BC 

WP 
T5E SE 

!JP 
12A 9A 

~ '[ 
12C 9C 

~ 12E 9E 

14? 
HA 

~ c 
14A 

I~ c 

15A 

I~ 5C 

SPEAKER CONNECT! ONS ARE MADE 
ON TERMINALS A-G OF ROW INDICATED 

CONNECTORS 

7 J17 J26 J2B 

I-~ I' a 
I- 6A 

tJ9 

TO TEL ( 
TC 

B 
SETS 

TR lllROUGH 9 
454-KTU 

-< 26 
PC1 

~o 
-r--<16 

PC2 
20 

PCl 
21 

JIB 

[14 
I 

PC1 
J19 

PC2 

PCl 

29 TYPE 
POWER 
SUPPLY 

G14 

l ~ 0 * 1 15 

i 

Fig. SO-Loudspeaker Paging and Background Music Circuit 
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29-TYPE CONNECTORS 
POWER SUPPLY 
rUSE 

ri (3A) •IOV J20 
4 

rz (3A) tlOV 
0 

F3 (3A) >IOV 

tllQ 4 Jl6 9 

J34 
4 

r4 (3A) >IOV J34 
30 

rs (3A) tlOV 
0 J34 ( 31 

r& SA tlOV 

r7 (2A) tlOV 
0 

rs (2A) •18v 

rg (2A) -24V JI 
17 

17 
17 
17 
17 
17 
17 
17 
17 

FIO (2Al -24VB 
1l 
17 

17 
17 
17 
17 
17 

J 18 
I~ 

J 19 
17 

Fl I (2Al -24VB 

~17 J31 17 

F12 
0 (2A) -24VB I 

I 
~~I 
4 
4 
4 
4 

CONNECTING BLOCK 

7 

20D 

29-TYPE 
POWER SUPPLY 
rusE 

1------1 
I CONNECTOR I 

POSITION 
JIS 

(2A) 
I TIS -24V A 

rusE PANEL CONNECTOR 

18 
18 

18 

IS I 

:: II 18 
18 
18 

CONNECT ING BLOCK 

* STARTING JUllE 25, 197S THE 70Ci 
ruse 111 FUSE POSI Tl ON 35 Is 
REl'UCED WITH A 70A ruse AllD 
rusES 36, 37, 38, AND 39, ARE 
REMOVED. TERMlllAL 2 CE FUSE 
POSITIONS 35, 36, 37, 31, AND 39, 
ARE STRAPPED TOGETHER. 

t Ull I TS MAllUf ACTURED BEFORE 
JUll[ 25, 1975. 

* 5808 KSU ONLY 

Fig. 81 -•Power Distribution Circuit for 29-Type Power Suppl~ 



SECTION 518-450- l-02 

29 TYPE POWER 67 TYPE POWER CONNECTOR CONNECT I NG BLOCK 
SUPPLY GROUND SUPPLY GROUND 

II I 13 I TERM! NAL TERMINAL 15 

TO 33A I I 
VO I CE COUPLER I I 

29GI 
ACG6 I I 

I I 
339 336 336 336 

29G2 ACG7 34G I (A-H) (A-H) I (A-H) (A-H) 
I I 34H I 349 346 346 348 

29G3 ACGB (A-H) (A-H) I (A-H) (A-H) I 
356 358 I 359 356 I 

I 
29G4 ACG9 (A-H) (A-H) I (A-H) (A-H) I 

I 
366 366 366 369 I 

29G5 ACGIO I (A-H) (A-H) I (A-H) (A•H) I 
I I I 378 I 376 379 376 

I (A-H) I (A-H) 
I 

29G6 (A·H) (A-H) I ACGI I I 
29G7 

386 I 386 I 386 366 I 
MG J 16 I 

I 
(A•H) I (A-H) I (A-H) (A-H) I 

29G6 67G6 I 

T I I I 
2 

I I 
5 I 
5 I I I 
5 

I I I 
5 I 5 I I 5 I I I I 
5 I I I 
5 I I I 

I I I 
I I I 
I I 
I I 
I I 
I I 
I I 
I I 

Fig. 82-•Power Ground Circuit for 29-Type Power Supply (Sheet I of 2). 
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!t TTl'E POWER 
SUPPLY GROUND 
TlllMINAL 

COMICCTOlt 

"-~~.1.--=.B~GRO=::...~---l-~~---"-'--< 15 
29G9 15 

29610 

29Gl3 

15 
15 
15 
15 

'-'~~~~--<'--~--...._JI$ 

~~~B~G~RD'--~~~~e--'"'-<l 5 

FUSE PANEL 

F35 

F45 

15 
15 

15 
15 

15 
15 
15 
15 

CONNECTOR POSITION J 15 

RI 

29Gl4 B GRD J28 
IS 

15 

15 

3 
3 
3 
3 
3 
3 
3 
3 

ISS 3, SECTION 518-450-102 

Fig. 82-•Power Ground Circuit for 29-Type Power Supply (Sheet 2 of 2). 

Page 167 



SECTION 518-450-102 

67 TYPE CONNECTOR 
POWER SUPPLY 
FUSE 

Fl 
(lA) ±10V 

~ Jl6~ l1 

(lA) ±10V Jl6 
lO 

Fl 
(lA) ±10V Jl6< 4 0 

F4 
(lAl ±10V t! 0 l2 

Jl6 l2 
F? (?A) ±10V J16 

17 

14 

4 

~: "': 4 J1 4 

CONNECT! NG BLOCK 

I 6 I 15 7 I 11 1l 

F6 I I 41G I 
(2A) ±10V I 

41H I 41B 41B 41B 418 

(A-H) (A-H) (A-H) (A-H) 

Fig. 83-Power Distribution Circuit for 67-Type Power 
Supply 
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67 - TYPE CONNECTING BLOCK 
POWER SUPPLY 

I 10 12 14 
GROUNO TERM I NALS 

I 
67G1 l2G I ACG1 

2H I l2B l2B l2B l2B 

(A-H) (A-H) I (A-H) I (A-H) 

67G2 ACG2 I I 
0 I l6B J06B I l6B l6B 

0 o I 0 
(A-H) (A-H) I {A-H) I (A-H) 

67Gl I ACGl I 
lBB lBB lBB l88 

{A-H) {A-H) {A-H) I {A-H) 

67G4 ACG4 I 
0 I l98 l9B l9B l98 

0 0 0 I 0 
(A-H) {A-H) {A-H) I (A-H) 

67G5 ACG5 I 
408 408 408 40B 

(A-H) ~A-H) I (A-H) _ _L _J.. __ 
29 TYPE POWER SUPPLY GROUND TERMINAL 

67G6 29GB 

Fig. 84-Power Ground Circuit for 67-Type Power 
Supply 



OK 

Tone signal heard. 
Distant station signaled. 
Lamp lit steady. 

OK 

Tone signal stops. 
Conversation possible. 

OK 

Tone signal operates at 14A 
station(s). Lamp flashes. 

OK 

Lamp changes to steady. 
Tone signal silenced. 
Conversation possible. 

OK 

Lamp changes to wink. 
Circuit in hold condition. 

OK 

Lamp changes to steady. 
Hold removed. 

PRIVATE LINE CIRCUIT 

At 14A station, depress pickup 
button associated with private line. 

Distant end answers. 

Request callback. Both stations go 
on-hook. Line lamp extinguished. 

I 
Distant station goes off-hook. 

14A station goes off-hook. 

14A station depresses HOLD. 

14A station operates line button. 

Both stations go on-hook. 
Circuit returns to normal. 

ISS 3, SECTION 518-450-102 

FAILURE 

1. Option M missing on KTU. 
2. T and R open to distant end. 
3. Relay A, C, and/or Snot 

operated. 
4. No A battery and ground. 

FAILURE 

Relay S and/or B not operated. 

FAILURE 

Same as for line pickup. 

FAILURE 

1. Option Y missing on KTU. 
2. Relays B, C and S not 

operated. 
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SECTION S 18-450-102 

.TABLE AJ. 

LEAD TABLE -415A KTU 

CONNECTOR AND 

LEAD PIN NUMBER 

DESIG 
FUNCTION 

J1 - J14 

A A lead - primary control lead from telephone set 16 

Lamp lead - provides proper lOVac signal to 
L telephone set lamps and lamp driver circuits to 8 

indicate line status 

R(CO) Ring side of private line from distant end 9 

R(STA) Ring side of line toward station 13 

T(CO) Tip side of private line from distant end 14 

T(STA) Tip side of line toward station 12 

Ringing control - tone signal control lead. Connects 
RC tone from generator to amplifier of telephone set 1 

as an audible signal. 
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ISS 3, SECTION 518-450-102 

INPUTS AND OUTPUTS - 415A KTU 

TEST FROM 
TO 

MON/TALK 
TEST FOR REMARKS 

(SEE NOTE) SWITCH 

INPUTS 

14 9 Talk battery Ground pin 16 

15 TALK B Ground 
17 ~ 

6 MG - interrupter ground 

2 LW-lOV± at 120 IPM 
1--1 With interrupter running 

7 LF- lOV± at 60 IPM 
GROUND ~ MON 

or 4 lOV steady 
15 I--

11 RN - interrupted tone ringer signal 

17 TALK B Battery 

3 18 TALK A Battery 

OUTPUTS 

12 13 TALK Talk battery 

8 lOV± steady Ground pin 16 
GROUND 1--- MON 

1 Tone ringing signal Distant station off-hook 

Note: Terminals shown in TEST FROM and TO columns appear on the KTU and the wiring side 
of the associated connector. 
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.,, 
"' a m ... n .. -4 

CONN CONNECTOR CONN CONN CONNECTOR CONN 0 
'I BLOCK 7 J31 BLOCK BLOCK 7 J33 BLOCK I z ..., 

(452A KTU) (452A KTU) "' 

''"" [ ~ 23A 

[~ 
37A co 

0 0 .;. 
TO JI LINE 8 TO J8 "' 

24A 38A 
'? 

19 19 EXR(8) 0 
TO J27 TO J29 

..., 

""' t 25A 

""'{ 
39A 

20 EXT(2) 20 EXT (9) 
TO J2 

~A 
21 21 EXR(9) 

TO J27 

"'" [~ 
27A 

't 
41A 

24 EXT(3) 24 EXT(IO) 
TO J3 LINE TO JIO 

21A 42A 
25 EXR(3) 25 EXR(IQ) 

TO J27 TO J29 

""t 
29A TO 

't 
43A 

TO 38 EXT(4) 38 
EXT(ll) co TO J4 co 

LINE TO JI I 
OR 30A 

OR 
«A 

PBX 34 EXR(4) I PBX 34 EXRU I) 1 
TO J27 TO J29 I 

u~t 
31A 

{ 
45A I 32 32 

TO JS TO Jl2 
EXT(l2) 

I LINE 
32A 46A I 23 EXR(5) 23 22 21E EXR(l2) 

TO J27 TO J29 I 

""t 
33A 

"t 
47A I 12 EXT(6) 12 

TO J6 TO Jl3 
EXT(l3) 

I LINE 
34A 48A I 13 EXR(6l 13 EXR(l3) 

TO J27 Tll J29 I 

""t 
35A 

u~ "~ 
49A I 39 EXT(7) 39 EXTli4) 

TO J7 TO Jl4 I 
36A SOA I 30 EXR(7) 30 EXR(l4) I TO J27 TO J29 

I 
~---------------------------~ 
I 
I 

TO SHEET 2 

Fig. 85 -Power Failure Ringing Circuit (Sheet 1 of 2) 



"'O a 
UI 

CD 

~ w 

rROM SHEET I 
1-----------------T ______ i __________ l 

CONNECTING BLOCKS STATION I COllNECTIN; BLOCKS STATION I 

'

LOCK I llLOCK 6 CODE I BL 0 CODE I 

EXT( IA 49G ETO ~ I EXT( ) ETll~ I 
EXR( -<:IB,__ _____ SOGO- E~J O : EXR( ER~j fg l 
EXT( 3t 49H ET7 J I EXT( ET20J I 
EXR( 28 50H ER~ 7 l EXR( ER~ 20 : 

a I :::~ ::~i 21 I 

OCK I BLOCK I 

14A 49D 

148 SOD 

ISA 4Sc 

15B SOE 

l&A 49r 

EXT( ) 

EXR( ) 

EXT ( ) 

EXR( ) 

EXT( 

EXR ( ) 

EXT (_l 

LOCK I 

3A 

311 

4A 

4B 

SA 

SB 

6A 

llLOCK 

49A 

SOA 

498 

SOB 

49C 

soc 

490 

168 sor 

rn] I =< ~ I -a ER2-2~ ER~ I EXR( L 
~] I =< ~] 
ERL 9 I EXR( ER23 23 

ETIOJ I - 10 
[RIO I B 2 

17A 49G 

178 SOG 

IE 49H 

Ir 50H 

LOCK I BLOCK I 

2E 49A 
- II 

I 
I I EXR ( ~ 

7A 

ETll J I EXT( ) 

ERi I I EXR( ) 

ET12] L EXT( ) 

SOD 

49E 

2F 50A 

3E 

£T24l ER~ 24 

L EXT( 

EXR( 

EXT( 

EXR( 

EXT( 

EXT( 

EXR( 

EXT( 

EXR( 

EXT( 

EXR( 

78 

8A 
8B 

9A 

9B 

IOA 

108 

BLOCK I 

I IA 

li'B 

12A 

128 

13A 

13B 

50£ 

49r 

sor 

~ 
50G 

49H 

50H 

BLOCK 10 

49A 

~ 
~ 
508 

49C 

soc 

- 12 
ER12 EXR( ) 

£Tl3J EXT( ) 

ER~ 13 EXR( l_ 
ETl4] EXT( ) 

ER;: 14 EXR( ) 

ET~] IS ~l_l 
ERIS EXR(_l 

m·1 
- 16 

ERi& 

ETI 7 

ER_!2 17 

ETf 8 

E~ 18 

EXT(_l 

~u 
~(_J 
~(__ 
EXT( ) 

~( 

3r 

4E 

4r 

SE 

sr 

6E 

u 
7E 

1r 

8E 

er 
9E 

gr 

498 

508 

49C 

soc 

49D 

SOD 

49E 

50c 
49F 

~ 
49G 

50G 

49H 

SOH 

ET25 
- 25 
u~ 

£T26] - 26 
ER~ 

ET27J ER~ 27 

£T28 
- 21 

ER28 

£T291 
E~J 29 
£T30j 

- 30 
ER~ 

ET31 
- 31 

ERl!_ 

Fig. 85-Power Failure Ringing Circuit (Sheet 2 of 2) 
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SECTION 518-450- 102 

OK 

I 
Calls received at attendant 
station or alternate location. 

OK 

I 
Power failure ringers 
operate. 
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TABLE AL 

POWER FAILURE RINGING CIRCUIT 

CO/PBX ringing on 
line under test. 

Disconnect commercial power 
or remove F12 from 29-type 

power supply. 
I 

CO/PBX ringing on line. 

FAILURE 

I 
1. No commercial power to KSU. 
2. No battery and/or ground to 

452A KTUs-F12 29-type 
power supply. 

3. Defective 452A KTU. 

FAILURE 

I 
1. Defective 452A KTUs. 
2. Improper connections at 

block 1. 
3. Ringer connected improperly 

or defective. 



ISS 3, SECTION 518-450-102 

TABLE AM 

LEAD TABLE-452A KTUs 

LEAD 
FUNCTION 

CONNECTOR AND 

DESIG PIN NUMBER 

ET( ) Tip of extension ringer circuit from station (V-S) 

ER( ) Ring of extension ringer circuit from station (S-V) 

EXT( ) Tip side of audible circuit from first 452A KTU 
J31-l, 16, 28, 
37,27,35,8 

EXT( ) Tip side of audible circuit from second 452A KTU 
J33-l, 16, 28, 
37,27,35,8 

EXR( ) Ring side of audible circuit from first 452A KTU 
J31-31, 26, 29, 
33,22,36,14 

EXR( ) Ring side of audible circuit from second 452A KTU J33-31, 26, 29, 
33,22,36, 14 

T(CO) Tip side of CO/PBX line from CO - first 452A KTU 
J31-0, 20, 24, 
38,32, 12, 39 

T(CO) 
Tip side of CO/ PBX line from CO - second 452A J33-0, 20, 24, 
KTU 38,32,12,39 

R(CO) Ring side of CO/PBX line from CO - first 452A KTU J31-19, 21, 25, 
34, 23,,13, 30 

R(CO) 
Ring side of CO/PBX line from CO - second 452A J33-19, 21, 25, 
KTU 34,23,13,30 
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SECTION 518-450-102 

TABLE AN 

INPUTS AND OUTPUTS-452A KTUs 

Tl!ST FROM 
TO 

MON/TALK REMARKS (SEE NOTE) SWITCH 
TEST FOR 

INPUTS 

J31-17 
GROUND B Battery 

J33-17 

J31-9 TALK 

BBAT. B Ground 
J33-9 

J31-0 J31-19 CO/PBX ringing- line 1 

J31-20 J31-21 CO /PBX ringing - line 2 

J31-24 J31-25 CO/PBX ringing- line 3 

J31-38 J31-34 CO/PBX ringing - line 4 

J31-32 J31-23 CO /PBX ringing - line 5 

J31-12 J31-13 CO /PBX ringing - line 6 

J31-39 J31-30 CO/PBX ringing- line 7 CO/PBX ringing 
MON on lines from 

J33-0 J33-19 CO/PBX ringing- line 8 CO or PBX 

J33-20 J33-21 CO/PBX ringing- line 9 

J33-24 J33-25 CO/PBX ringing- line 10 

J33-38 J33-34 CO/PBX ringing- line 11 

J33-32 J33-23 CO/PBX ringing - line 12 

J33-12 J33-13 CO/PBX ringing - line 13 

J33-39 J33-30 CO/PBX ringing- line 14 

OUTPUTS 

J31-1 J31-31 CO/PBX ringing - line 1 

J31-16 J31-26 CO/PBX ringing - line 2 CO /PBX ringing 

MON on lines and 

J31-28 J31-29 CO/PBX ringing- line 3 power disconnected 
from KSU 

J31-37 J31-33 CO/PBX ringing- line 4 
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TABLE AN (Contd) 

INPUTS AND OUTPUTs-462A KTUs 

TEST FROM MON/TALK 
REMARKS (SEE NOTE) TO 

SWITCH 
TEST FOR 

OUTPUTS 

J31-27 J31-22 CO/PBX ringing - line 5 

J31-35 J31-36 CO /PBX ringing - line 6 

J31-8 J31-14 CO/PBX ringing - line 7 

J33-l J33-31 CO /PBX ringing - line 8 
CO /PBX ringing 

J33-16 J33-26 MON CO/PBX ringing - line 9 on line and 
power disconnected 

J33-28 J33-29 CO/PBX ringing-line 10 from KSU or 
fuse 12 removed 

J33-37 J33-33 CO/PBX ringing - line 11 from 29-type 

J33-27 J33-22 CO/PBX ringing - line 12 
power supply 

J33-35 J33-36 CO/PBX ringing - line 13 

J33-8 J33-14 CO/PBX ringing - line 14 

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

I Ci) 
1
24A I 

CONNECT I NG BLOCK 

12A CRI 
--t-:-
-+~ 248 

12B CR2 
CONNECT TO TERMINALS 
(COLUMN 0 OR H, BLOCK I) --L~ 24c I 

12C CR3 
OF STATIONS SELECTED 
FOR PRESET CONFERENCE, Ci) 24D I 12D CR4 
OPTION Ci) 

I Ci) 24E I 12E CR? 
--j- -

I 
* 

STAT! ON CODE 59 

OPTIONS: 

Ci) PRESET CONFERENCE 

G) 39lli STAT! ON CODE 

* FACTORY PROVIDED STRAP ON INSTALLERS SIDE 
OF CONNECTING BLOCK, OPTION ©. STRAP MUSf 
BE REMOVED WHEN PRESET CONFERENCE 
\S PROVIDED. 

9A 

14 

Fig. 86-Preset Conference on Intercom Circuit 
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SECTION 518-450- 102 

STATION BUSY 
CONSOLE 

tl8V 
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5B7 

SB8 

~9 __ 

~I.£__ 

5811 

~l~-

5Bl3 

SBl4 

SBl5 

SBl6 

5817 

5818 

SBl9 

CONNECTING 
BLOCK 6 

7£ 70 
~ ~ 

80 8£ 

~ 9£ 

' 100 10£ 

"'"'\ ~ 

~ 11£ 

"" 
~ 

~ ~£ 

130 13£ 

' 140 14E 

150~ 15£ 

"""" 160 16£ 

"""" 170 17£ 

"""" IJ2 18£ 

' 190 19E 

' 

,--
I 
I 

] 
I 
I 

l 
I 
I 

T 
I 

l 
I 
I 

46H I 
__ _J 

BLOCK 7 

CONNtCTI NG 
BLOCK 8 

----
46A 

468 

46C 

460 

46£ 

46F 

46G 

46H 

BLOCK I 
46A 

46B 

46C 

460 

567 

sea 

569 

SBIO 

5811 

5612 

5813 

5814 

5815 

5616 

SBl7 

5618 

5619 

SB20 I 0 IE 46E SB20 
- - - --Q;:---<':_:__~:::-----------<O- - - -
SB21 20 2E 46F SB21 -----<c=:<' o----
SB22 30 3£ 46G SB22 -----<c=:<' o----
SB23 40 4E 46H SB23 - - - --<c=:<' 0-- - - -

BLOCK 12 
5824 50 5£ 46A SB24 
- - - --Q;:---<'===:---------<O- - - -
SB25 60 6E 466 SB25 -----<>c==<' o----
SB26 70 7E 46C SB26 -----<>c==<' o----
SB27 80 8E 460 SB27 -----<c=:<' o----
5828 90 9E 46E SB28 -----<c=:<' o-----
SB29 I OD I or 46f SB29 
---~ o-----
SB30 II D II E 46G SB30 -----<>c==<' o----
SB31 120 12£ 46H SB31 -----<>c==<' o-----

BLDCK 1• 
SB32 130 l3E 46A SB32 - - - --Q;:---<':_:_ _ __::,_ _______ 0- - - -

SB33 140 I 4E 466 SB33 -----<>c==<' o----
SB34 150 15E 46C SB34 
- - - --Q;:---<':::==;:=----------o- - - -
SB35 160 16E 460 5B35 -----<c=:<' o----
SB36 170 17£ 46E SB36 -----<c=:<' o-----
5B37 180 I 8E 46F SB37 
-----<c=:<' o----
SB38 190 19£ 46G 5B38 -----<c=:<' o----
5839 200 20£ 46H 5839 
---~ o----

Fig. 87-Station Busy Circuit 
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11 

11 

11 

11 

11 

11 
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11 

11 

11 

11 

11 
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'l 
UI 

CD -g 

ASOB CONN CABLE DIOOJ MTG CORD TERMINAL SOARD 

OLOR LEAO 2ND 
PLUG 

IST SS (BK)' "I 
~ K ~ OESIG I 51 (BK) 

~5-_R~) ___ ,_sv_• ______ __,__,. io?--i----1T":..,_ ____________________________ _,JJ~BK~~'---

_,,,eL~-"'eK~l __ ~1~s•~•'-------~) II>----. 

0-BK) 18Vt _I_ 
~B.=-B~Ll~~1~sv~.~~~~~~ 12 I 

_, ~ ! 
--=BK~-.::.o~J ___ 1~sv~•------__, 37 ,_ __ _. 

_,(BK-G) 18Vt ) 38 _I_ .l•-tl 
50 (V-S) 

40 
--=BR~-~Y)'------'L'-T2=-------~ 19 i1 
~BK_-_BR~) ___ L_T_Y __ ..... ) 39 '->---------+---' (0-W) 

~(~BR~-~BK~) __ ....:L~T=-Z--~) 14 >-------_Lt----lf----' 520---+-~+-l-+6'-u_'i-'-'-

J Xo---+--+--+---. 
---t--+--+---~ ho---+--+--<,__, 

--=5-~W-'-)-----'S~B~IO'-------~ 5 >--lt----1---+---lf----+-+--+--+--+--'Yl/lr-__.+---cl~O--+--!-+--+-+--~B~L~-R~!I'--
W-BL) 5820 J_ 53 (>--+---+-1-----'0"'G=JII"IL--

~ ~-~-----..... 26>-------_L"---lf----+--1----+-+--+--+-.L 20 BLI 
o _,R-BL) 5630 ) 31 >-------+--+---+---t-----+--+---+--, BL-tl 

! ~"'"::...!:.L~1 __ __:::...::::::;.::...: _____ ~) ~::§p± ~~ . l 30 
54 O--+--+-+---l"'~'"'!"'":J:'-

~_,~BR) B~. )~ 
~ v-5) BBAY. 50 l ~ i (O) 

(_W-_B_L_) ___ 5_e_1 ______ __, 26 I (0-V) 

_(_R-_B_L_l ____ s_e_11 ______ __,~ 31 '- I -= 52 o--+-t-+-+~"'"-w~tl.~ 

_(c:;BL=..-.::.W:...) ---'S"'B=..21 __ ~) I _j_j_ l II ~=~ 
(c:;BL=..-.c.R~) ___ S~B=-31 __ -7) 6 l 53 O--+--+-+---"o"'°J~-

_(BL-BK) 18Vt II>-------!__ I '-----+--+--+--+--'~----<2>-1--+--+-+--+----l':"'~'"'~..,_ 
_,(0-BK) 18Vt 12 )-______ .l.1_.... l 54 0--t---!-+----IR-"'-'--

_(G-BK) IBVt 13 >-------To-- 31 o-BKI 

-='-='---BK-BL) ~18Vt ) 36>---------e I 11 
-'(~BK_-_O~) ___ ,_BY_± __ .... 37 r>-------_J_1+--

_BK_-_G)'--__ l_BV_± __ 7 38 >-------,+-~ 

TO SHEET 2 

Fig. 89-Schematic of 7Al Selector Console (DSS) (Sheet 1 of 8) 
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a 
~ 
"' ,.-

"' "' "' 
~ 

00 

A50B CONN CABLE DIOOJ MTG CORO 

LEAD 
COLOR DESIG 

2ND 
PLUG 

(BL·W) 5B2 

(BL·R) 5812 

5822 (W-0) 

(R·O) 5B32 
~~------~ 27 

~~------~ 32 

(G-BK) 00 

(BK·BR) 01 

(5-Y) CGI 

(V·8L) CGO 

(W·O) 583 

(R-0) SBl3 

(o-w) 5823 

(0-R) S833 

(0-W) 584 

(0-R) 5814 

~<~w-~G~) ___ ~se~2~·--~ 28 

~(~R-~G~) ___ ~58~3~4--~ 33 

; 

> 

; 

I ST 
PLUG 

1 l 
6 

T 

) 

~: ~ I r 
) 20~ 

46 
K2 

l 27 
_j_ 

7 32 

I 

I 
I 
I 

7 2 > ± 7 

! 

t 

FROM SHEET I 

TERMINAL BOARD 

42 

f 
2 

1 L 
12 

1 22 

K5 

)( 

l 32 

.l 43 

J x 
f 
3 

1 13 

1 l 23 

-a. 33 

.l •• 
1: 

f 
• 

l 14 

1 l 24 

34 

TO SHEET 3 

Fig. 89-Schematic of 7 A 1 Selector Console (DSS) (Sheet 2 of 8) 

(G) 

(G·V) 

52 o-w_l 
s_L 

lli=iI 
53 G-w_l 

c_l 

G·'!'..l 
54 8R-ltl_ 

~ 
G-BK 

(BR) 

(8R·V) 

52 
(0-\/) 

0RI 
BR-R) 

53 G-'!J.. 
BR::I 
1!11-1'.l 

54 0R-11I 
BR} 

BR·BK..l 

(5) 

(5-v) 

52 o-li.I 
IT 
S-R) 

53 ~ 
s 
S-Y 

54 BR-'!.!. 
IT 
s-0• 



d 
g 
z 
z 

s 
"' 
~ 

I A508 CONN CABLE 

LEAD 
COLOR DESIG 
(Y-S) LI< 

(W-G) SB5 

(R-G) SBl5 

(G-W) SB25 

(G-R) 5835 

(BR-BK) B GRD 

(S-BK) B GRD 

(BL·Y) B GRO 

(BK-S) B GRD 

(Y-BL) B GRD 

(Y-0) B GRD 

(G-W) SB6 

(G-R) 5816 

(W-BR) 5826 

(R-BR) 5836 

(W-BR) SB7 

(R-BR) SBl7 

(BR-W) SB27 

(BR-R) 5837 

FROM SHEET 2 

D IOOJ MTG CORD TERMINAL BOARD 

2ND I ST 
PLUG PLUG ,,._ 

45 \. l 
l K2__,. 

~ 
45 

1 
x_ 

Kl 

f 5 
28 

33 :r 1 ~ 

15 
3 I l1 B I 25 

"§lf 35 
15 ~ 

16 

40 :i 46 

41 ~J f 42 :c 

t 6 
3 ~ 

16 
B 

t 26 
~ 29> 

--"' 34 r 
J_ 36 

r 
I 

.J.. 47 

:r l 
l f 7 

29 

l 17 
34 

I 
~ 

27 
.., 4 

l 37 
~9 

TO SHEET 4 
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M 

(W-BL) 

52 Io-Ii.I: 
(w) 
w-U: 
G-tl 53 
'd 
w-'!.)_ 

54 BR~ 
W) 

(W•BRJ: 

(R) 

(R-BL) 

52 o~ 
R_l 
R-Ql 

53 G-W 

!\I 
~ 

54 BR-"'1_ 

!\I 
R-BRI 

(BK) 

(BK-BL) 

52 o-w.l 
BKI 
BK-O_l 
G-~ 53 
BK 

(BK-G) 

54 _lBR-~ 
_JM.] 
..la!l:m!. 

.r 



CD 
w 

A50B CONN CABLE 

LEAD 
COLOR DESIG 

(BR•W) SB8 

(BR·R) 5818 

(W-S) SB28 

(R-5) SB38 

(G-V) Y5 

(V-G) Y4 .... 
0 (0-V) Y3 
g 

(V-0) z Y2 z .. {BL-VJ YI r 
~ (W-S) 589 

f< (R·S) 5819 
0 

(S·W) SB29 

(S-R) SB39 

(Y-BR) TTG 

(Y-G) TTG 

(G.Y) TTG 

(0-Y) TTG 

OIOOJ MTG CORD 

2NO 
PLU G 

30 r 

35 

r 

10 

-" 

-" 

-, 

I ST 
PLUG 

. ; 
9 

23 

48'> 

22,. 

47'> 

21r 

30'> 

35 

•• 
•3) 

18) 

1v· 

NOTE: 
E ELECTRICALLY 
DOES NOT HAVE 

THE 647AG5 AND 647J5 KEYS AR 
INTERCHANGEABLE. THE 647AG5 
CONTACTS IN THE 1-2 ANO 5-6 PLUG POSITIONS. 

FROM SHEET 3 

TERMINAL BOARO 

I •B 

~ 
l l, 

8 

I 

l 18 

l 53 

28 

l 5• 

38 

-t K4 

7' K3 
]. •9 

K2 Kl 
Kl x 

f*K• 
Kl 

7' 

l ~ K2 
K2 Kl 9 

T /' I• 

t 19 

53 

t 29 

54 

39 

l 
j 1 L ~SS 

t:J J_ ] ·~ 
$1 s• GI s3 

·~·3 s~ so I 59 58 ,.............. 

I ·~ 
6 

I 
I 

I 
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52 

52 

SI 

ls 

(Y) 

(Y-BL) 

(O·tl 
vJ: 
v-Of 
G·W} 
Y} 
y.G) 
BR·W]_ 

vT 
Y·BR} 

(V) 

(V·BL) 

:Io~ 
~ 

v-o 
(G·W]_ 
VI 
v-tIT: 
!HI 
'!.l 
V·Btl 

(G) 

(G) 

(G) 

(G) 

(R·S) 

::I•-sJ: 
Y-Sl 
v-IT 
BK·U 
BK-S) 

ti 
tl 

lR) 
(0-R) 
(0 R) 
lS R) 
(S-R) 

.... 
0 

"' ~ .... 



... a 
"' ., 

508-TYPC PLUG 647AG!5 OR 
647J5 KEY 

508-TYPE. PLUG I 647J5C KEY I 
:t (SEE NOTE) 

I f (BK) 
f 
I 

± 
i 
I 

(BK) 

BL~ i RECALL i BL~ I 
_,,_~~~ 

I 

(o-w) 

0----+-~ / ~G ~ 
'--t- j_ 

_.!_ 

fell 
]BL-BK) 

ORANGE 
,-+-- i 

6 
5 

_(o_l_--+<>-1-1-»-+f=---> ; ~ 
2 

(o-v) 

(o-w) 

J_ 
(G-W) 

(o-!.)_ 
J_ 

0-BK 

I 
I 

J_ 

± 

.-+-<>-++-+-+t--?--7 : ~ 
~ 5 0 .. 

rl--o-f-+-+-+--7 ~G ~ 
.___ t-

± 
± ± 
t t 

I 
...1 

...!. 

I 
I 
± 
± 
I 

I 

I 
I 
I 
l 
f 

TO SHEET 6 

508-TYPE PLUG I 647 J5C KEY I 

I 
BLUE I 

.-+----

ORANGE 
.-+++--

...1. 

t 
~~s ,\ 

.--t--<>-+-t--t~ .... H__, : S , •i 
~N 

r+-<>-1H--+-+--4-J ~G ~ 

L- t- I 
I 

I 
I 
I 
I 
I 
l 

I 
I 
I 
I 
J 

Fig. 89-Schematic of 7 A 1 Selector Console (DSS) (Sheet 5 of 8) 
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I 647J5C KEY 
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co 
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FROM SHEET 5 
508-TYPE PLUGS 

GREEN 
,---t--

I 647AG5 OR I 
647J5 KEY 

508-TYPE PLUGS t 647 J5C KEY I 
GREEN 

r-'H : I .---t-<>-t+-t-1t--?--'>. : s , ., 
_I G_) -+-0-+---+-+-1-----.-+: ; , / .--+o-+-++-lt---?--'> : ; , • r 

(G-V) ; I ; ) . 
-t-<>-+r--+--+--+~ tG ~ 1 l.-+<>-Hrl-1+--4----) ~G ~ 

-+'(IT~-W~)-'------tt---t---_J_+-----~J '----1 I 
--+'~~::'+---+---+---+-----1.~I-~ 

G-Y :r 
(BR-w) 

I 
I 
l 

508-TYPE PLUGS 

GREEN 
,-I 

I 647J5C KEY t 

I 
I ± G-BK I 

(BR) t---? 4 >-->--c-" 
---+-<>-t-t-+--+ 3 )-----J 

2 

IIT :I :I :I 

TO SHEET 7 

Fig. 89-Schematic of 7 A 1 Selector Console (DSS) (Sheet 6 of 8) 
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508-TYPE PLUGS 
WHITE: 

.--t--t-i 
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I 647AG~ OR I 508-TYPE PLUGS I 647J5C KEY I 
: ~-+o+-+++f---4~ ; s ' 'v 

_(=• l~-t-o--J--t-Ht-c-?:r~ 5 / I r-t-o-+++t-t:r-? : s , .: I 
(W-BL) ~~· ~ I Jr-+-<>-f-t-+++--4~ ~.~ I 

_Li~o-~w71~'--l--;t--1----it-'r---~_l_T-~~~;-~ '--- I 
-+-'-'~o'+----+--+-~I+-~~I,__~ l 
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.1 

TO SHEET 8 

508-TYPE PLUGS 
WHITE 
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I 508-TYPE PLUGS 

YELLOW 
,--t-1 
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647JS KEY 
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5 

-~~Yl_~-t->-t--t-bt--7:) • 

(Y-Bl) 

.... 
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,--t----' 
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2 
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V•G 

0 R) 
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I 
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SECTION 518-450-102 

A50B CONN CABLE DIOOJ MTG CORD TERMINAL BOARD 
LEAD 2ND IST 

.... COLOR DESIG PLUG PLUG 
(W·BL) IY~GI MWtO 

~43 
50 

(s-wl 5BIO 
~5 

10 (G·W) 

(G·BK) MW20 60 (W·BL) 

(W-BL) 5820 
-"' ~: ~ I !: (G·W) 

"" 
'M 

(G·Y) MW30 (W·BL) 
) 18 

(R·BL) SB30 
) 31 > I "" w 30 (G·V) 

0 

... (G·BK) MWI 
-"' 13 

41 (V·BR) 
0 

8 z (W·BL) SBI 
~26) 

I (BL·R) z 
•I 'M 0 m 

r 

" "' (G·Y) Niii i 51 (V·BR) 
"' -"1e ~ ~I ~ (R·Bl) 581 I (Bl·R) z ., 'M d Q -"' 31 ... (BK·BR) MW21 

~ :: ~ 
61 (W-BR) "' 

'BL·W) I: 
(BL-R) iii 

5821 

" 'M "' ... 
!Y-BR! MW31 (W-BR) "' 
(BL·R) 5831 --?& > •I 'M ~I (Bl•R) 

(Y•BR) N\112 52 (R·D) 

---'(_BL~·-R>~~~~5-Bl_2~~~~~~~~~:· ~~~~1--~~~-..1>11--~-'IW,__~~~~!~r2~~~-'~BR_-_R~) 
(BR-BK I N\122 ) .... Jt (R-0) 

_.;~:~~~;~)~~~~~~::~:'--~~-"~;ii i:===============:========::l:====--~~:~~~~¢1:~~~-'-::-:~~~-: 
J" 
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ISS 3, SECTION 518-450-102 

FROM SHEET I 

A50B CONN CABLE DIOOJ MTG CORD TERMINAL BOARD 
LEAD 2ND I ST 

COLOR OESIG PLUG PLUG 
(BR-BK) MW3 

14 ) 
43 
0 

(R-5) 

(W-0) 583 
27 ) II w 

(0-BK) 

(BR-Y) MWl3 53 (R-5) 

R-0 5Bt3 ~: ~ ~I w b3 (0-BK) 

(BK-5) MW23 
40 

63 (R-5) 

(o-w) 5823 

:5 ~ 
23 (0-BK) 

•1 w l3 (Y-5) MW33 (R-5) 

(0-R) 5833 
7 ) •I w d3 (0-8K) 

(BK-5) MW4 44 (8K·G) 
40 

cl (O·W) 584 (5-8K) 

" 2 ) •I w 

~ .... 
54 (BK-G) 0 

m (Y-5) MWJ4 ~ ,... 45 
b4 

:c 
~ 

(O·R) 5814 (S·8K) :;: ~ 
) 7 •I w .... 

"' (5-BK) 64 (8K·G) "' ,. MW24 

~ 
15 

(W-G) SB24 24 (S-BK) 

) ~: ~ •I w 
~4 (5-Y) MW34 (BK-G) 

(R·G) 5834 
33 

34 (5·8K) 

(5-8K) MW5 45 (Y·8L) 
15 ) a 

(w·G) 565 (G·Y) 
28 ) "' 'M 

(5-Y) MWIS 55 (Y-BL) 

(R·G) 5815 :: ~ w b5 (G-Y) 

"' (Y-8L) MW25 
41 

(Y-BL) 

(G·W) 5825 

:6 ~ :: 
25 (G·Y) 

(V·BL) MW35 : !: (Y-BL) 

(G·R) SB35 (G·Y) 
) 8 
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SECTION 5 18-450- l 02 

A50B CONN CABLE 
LEAD 

COLOR DESIG 
(Y-BL) MW6 

(G-W) 586 

(V-BL) MWl6 

(G-R) 5816 

!BL-Y) MW26 

(W-BR) 5826 

!BL-V) MW36 

!R-BR) 5B36 

(BL-Y) MW7 

(W-0R) 587 

(BL-V) MWl7 

(R-BR) 5817 

(Y-0) MW27 

(BR-W) 5B27 

(V-0) MW37 

!BR·R) 5837 

(Y-0) MWS 

(BR·W) 5B8 

(V-0) MWIB 

(BR-R) 5818 

(0-Y) MW28 

(W-S) 5828 

(0-V) MW38 

!•-s) SB38 

\. 

FROM SHEET 2 

OIOOJ MTG CORO TERMINAL BOARD 
2NO I ST 

PLUG PLUG 

....:.. 41 ) 

..,) 3 ) I Ill w 

....:.. 46 ~ 
) 8 I ti w 

) 16 / 

I ) :~ ; •I w 

) 34 

I 
16 ) I 

-,29 > I •I w 

-, :~ ~ I •I w 
-, 42 

:7 ~ I Ill w 

) 9 

I 
42 ) I 

....:.. 4 ) I Iii VV\ 

47 

I ) w 9 •1 
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30 

I ) :: ~ •I w 

TO SHEET 4 
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155 3, SECTION 518-450-102 

FROM SHUT 3 

A50B CONN CABLE DIOOJ MTG CORD TERMINAL BOARD 
LEAD 2ND I ST 

COLOR DESIG PLUG PLUG 
(0-Y) MW9 49 (Y-5) 

17) 0 

(W-5) 589 
30 

9 (0-Y) 

(o-v) MWl9 59 (Y-5) 
22 ) 0 

(R-S) 5Bl9 19 (0-Y) 

(Y-G) 
35 

(Y-5) MW29 

:3 ~ 
69 

(S-W) 5829 
IOI 'M ~9 (0-Y) 

.... (V-G) MW39 9 (Y-5) 0 

.... 48 
0 (5-R) 5839 39 (0-Y) 
z 10 
z IS-RI IBVt BK a !I' ll:i+ 

10 .. 
IB~·BKl ) II .. (llK 

m 
.. 

IQ-BK! l§~t .. ) 12 
O> !BK-BL l IBVt llK 

) 36 .... 
> (BK-Oj IBVt .. 

llK ... ! ) 37 A 

(BK-G) IBVt 
) 38 ... 
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!O-BK) 1avt ) 12 
(BK-BL) 18Vt 
!BK-0) 1av! 
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38 !!! 

(G-V) IOVt 

(BR-V) 
·23 

IOVt .. 24 N 
(5-v) I OVt 

(V-8R) 
25 

IOVi 
49 

(V-5) IOVi 
--750 

(G-V) IOVi 

(BR·V) 
23 
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24 

(s-v) IOVt 
25 
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48 
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49 
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l • I 647A~ OR 508-TYPE PLUG I 647AF5 OR I 
647C5 KEY 647C5 KEY 
(SEE NOTE) BLUE (SEE NOTE) 

: I.--; I 
508-TYFE PLUGS 

9WE 

~; $ •" ~; s . / I 
~ I ~ 

9- ~~ IG ~ i [ '--+--9-- µ~. ~ I f"(W-BL) ~ -

(G-W) I 
~.~~.,...~~J~-+-+----41~~~,______, I 

(G-W) _J _l I 1 

ORAN~ 

6 
5 

~(w_·BR~) -+-<>-+--<~b,___. ; s th 

(W-BR) ] :I I i 
(BL-•) T 

(BL-R) I ., T 
l I l I I ORE~ ~ I GRE~ 

6 
5 

I M~~I\ I 
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Fig. 97-Condensed Functional Schematic of 444-Type KTU (Selector Extender Circuit) (Sheet 2 of 3) 
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Fig. 97-Condensed Functional Schematic of 444-Type KTU (Selector Extender Circuit) (Sheet 3 of 3) 
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Fig. 98-Condensed Functional Schematic of 451A KTU (Music-On-Hold Circuit) as Used With 580A KSU 
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Fig. 99-Condensed Functional Schematic of 4518 KTU (Music-On-Hold Circuit) as Used With 580A KSU 
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Fig. 100-•Condensed Functional Schematic of 498A KTU (Music-On-Hold Circuit) as Used With 5808 KSU 
(Sheet 1 of 2). 
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Fig. 100-•Condensed Functional Schematic of 498A KTU (Music-On-Hold Circuit) as Used With 5808 KSU 
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Fig. 101-Condensed Functional Schematic of 452A KTU (Power Failure Ringing Circuit) 
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Fig. 103-Condensed Functional Schematic of 4548 KTU (3-Path Access Circuit) (Sheet l of 2) 
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Fig. 103-Condensed Functional Schematic of 4548 KTU (3-Path Access Circuit) (Sheet 2 of 2) 
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Fig. 104-Condensed Functional Schematic of 455A KTU (Tone Ringing Signal Generator) 

Page 218 



4568 KTU 
P/O 
CONN 

RC J TO 440A/ 
TC 4 78B KTU 

Cl 
A CIO 

RC] TC TO 
4548 

19 
BY! KTU 

11 TO 
PA FIRST 

Cll Rl3 457C 
KTU 

R3 CR4 -24 TO 
PA SECOND 

457C 

i~;i 
TRANSISTOR 
CIRCUIT 
QI, Q2 

-:- A 

-24 

R25 

KTU 

TO 
PA THIRD 

457C 
KTU 

BYI J TO 
SS 424C 

KTU 

CR3 

R24 R22 CR6 CR5 in 
"' TRANSISTOR\ -24 

CIRCUIT 
RB 

Q3, Q4 Cl5 R23 R21 Cl4 

~ 

29-TYPE "' m 
TRANSISTOR 

RV I 
CIRCUITS 

R9 
Q5, Q6 

CRI 
'i~ 
-24~ 18 

'°WER n 
SUPPLY 

...., 
0 

A GRD z 
GIS 

Ill 
A BAT. ris co 

J. 
Ill 

~ 

Fig. 105-t<:ondensed Functional Schematic of 4568 KTU (Voice and Tone Alerting Circuit)t c 
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Fig. 106-Condensed Functional Schematic of 457C KTU (Paging Amplifier Circuit) (Sheet 1 of 2) 
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1. GENERAL 

SECTION 518-450- 105 
Issue 2, May 1976 

4A COMMUNICATION SYSTEM 

COM KEY* 416 

PAGE • 27A Apparatus Unit 

• 109A Loudspeaker 

2 1.03 The system provides basic line services such 
as pickup, hold and illumination, one or two 

2 intercom paths, tone and voice signaling, multiline 
conferencing, built-in loudspeaker service, flexible 

2 tone ringing, automatic button restoration (ABR), 
outgoing service during power failure, privacy 

3 release, and recall (operator flash when used behind 
a PBX). Available optional features are privacy, 

4 music-on-hold (utilizing customer-provided music 
source), external ringing, •power failure ringers, 

8 supplementary alerting device access, preset multiple 
signaling, customer-owned paging access wall 

8 loudspeakers,• station restriction and TOUCH-TONE® 
dialing. TOUCH-TONE and rotary sets may be 

9 intermixed in the same system without additional 
equipment. 

10 
Note: Speakerphone capability is not provided. 

24 
1.04 The 4A System has a maximum capacity of 

24 

27 

1.01 This section provides identification, installation, 
connection, and maintenance information for 

the 4A Communication System (COM KEY 416). 

4 CO/PBX lines and 16 stations. Two basic 
types of telephone sets, called primary and satellite, 
are employed. Each primary station contains the 
logic circuitry, power supply and clock circuitry 
for two CO/PBX lines and one intercom path. For 
small systems, one primary set may be used to 
provide two CO/PBX lines, one intercom path, and 
up to seven satellite stations. The addition of the 
second primary station simply doubles the system 
capacity. Satellite station sets provide the same 
service as primary station sets except they do not 
contain any control circuits. 

1.02 This section is reissued to add five system 
adjuncts: 1.05 Every station can be programmed to ring 

on any combination of CO/PBX lines. All 
stations have access to all lines in the system; 
therefore, an attendant may or may not be used. 

• 24A Apparatus Unit 

• 25A Apparatus Unit 

• 26A Apparatus Unit 

*Trademark 

1.06 The system components are protected by a 
self-resetting thermal cut-off in the power 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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supply of the primary stations, making separate 
fusing unnecessary. 

2. IDENTIFICATION 

2.01 The 4A System provides up to 4 CO/PBX 
lines, up to 16 stations and 2 intercom paths. 

A brief description of system features is listed. 

BASIC FEATURES 

(a) Pickup, Hold, and Illumination-Standard 
key system pickup, hold and line status 

lamp rates, including wink hold. 

(b) 2-Path Intercom-Each intercom path is 
associated with a separate button and lamp 

on each telephone set. 

(c) Multiline Conferencing-Two or more 
CO/PBX lines may be conferenced by 

simultaneously depressing the line buttons of 
the lines to be conferenced. 

Note: Intercom and CO/PBX lines cannot 
be conferenced together. 

(d) Tone and Voice Signaling-CO/PBX line 
alerting signal is by tone source rather than 

conventional ringer. By lifting the handset, 
selecting an idle intercom path, and depressing 
a DSS button, the calling station may voice-signal 
the called party. Multiple stations may be 
signaled by depressing more than one DSS button 
at a time. 

(e) •nss Volume Control-Allows called party 
to adjust volume of voice signaling on DSS 

ca!U 

(f) Built-inLoudspeakerService-Bydepressing 
the button designated SPKR, the telephone 

set user can bridge the speaker in his set onto 
the receiver of his handset. This enables others 
in the room to hear both sides of a conversation. 
If so desired, this feature may be disabled by 
the installer. 

(g) Automatic Button Restoration-ABR 
returns depressed line or intercom buttons 

to the unoperated position when the handset is 
replaced on the set. 
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(h) RECALL-Used to drop a line in order to 
receive a second dial tone without going 

back on-hook. When the telephone set is used 
behind a PBX, a momentary depression of the 
RECALL button will signal the attendant (similar 
to switchhook flash function). 

(i) CO/PBX Ringing-Each station can be 
arranged to ring on all lines, any combination 

of lines, or not at all. Ringing is programmed 
at each station set and is customer accessible. 

(j) Wall Mounting-Provides necessary hardware 
(D-180658 kit of parts) to wall-mount a 

satellite set. 

Note: Primary sets cannot be wall-mounted. 

(k) Privacy Release-Privacy release allows a 
station to permit privacy-equipped stations 

that have been locked out of call to bridge into 
the conversation. All 4A System telephone sets 
are factory-wired with privacy release. 

OPTIONAL FEATURES 

The following features should be 
implemented only when specifically 
covered in the service order. 

(I) Privacy-Privacy prevents a station from 
bridging into a CO/PBX call in progress. 

Note: Intercom lines have no privacy. 

(m) Music-on-Hold-Provides music from 
customer-provided music source to calls placed 

on hold. 

(n) External Ringing-External ringing may 
be provided by connecting an external ringer 

across the CO/PBX tip and ring leads at the 
primary station. 

(o) Station Restriction-Provides for outgoing 
call restriction by changing dial connections 

in telephone set. 

(p) TOUCH-TONE Set-Provides TOUCH-TONE 
dialing. Rotary and TOUCH-TONE dial sets 

may be intermixed in the system without additional 
equipment. 



(q) •Power Failure Ringer (24A Apparatus 
Unit)-Provides two C4A ringers and 

associated circuitry to connect the ringers to 
the telephone lines in event ac power to the 4A 
Communication System is disrupted. One apparatus 
unit is required for each primary set in the 
system to be provided with power failure ringing. 

(r) Supplementary Alerting Device Interface 
(25A Apparatus Unit)-Provides circuitry 

to accept an input from one designated direct 
station selection (DSS) button and/or any 
combination of four common audible leads to 
provide an output capable of driving a de relay 
for ringing bells, gongs, horns, etc. 

(s) Preset Multiple Voice Signaling (26A 
Apparatus Unit)-Provides preset multiple 

voice signaling which permits the customer to 
activate a combination of DSS addresses by 
depressing one designated DSS button. This 
feature is used for group signaling, all-page, 
emergency, etc. 

(t) Paging Access (27 A Apparatus Unit)-The 
27 A is an interface adjunct which provides 

the electrical interface between the 4A Communication 
System and a customer-provided paging system. 
The circuit provides for a single DSS input, a 
music input from a 33A voice coupler, and a 
drive circuit for an external relay which, when 
required by the customer paging system, will 
provide a contact closure when paging occurs. 

( u) 109A Loudspeaker Set-The 109A loudspeaker 
set includes speaker, amplifier, and two 

volume controls in a wood housing designed for 
wall mounting. The 109A is intended for indoor 
use only and is not intended for use in high 
noise level environments. The two customer 
accessible volume controls are for background 
music and paging volume.• 

TELEPHONE SETS 

2.02 The 4A System uses telephone sets designed 
for this system (Fig. 1 and 2). They are 

not compatible with other systems. 

2.03 Two types of telephone sets are used in 
the system. The satellite set contains speech 

circuitry, line pickup key, DSS key, and loudspeaker. 
The primary set is a slightly larger set which, in 
addition to the components of the satellite set, 

ISS 2, SECTION 518-450-105 

contains the logic circuit to provide hold and lamp 
control for two CO/PBX lines and lamp control 
for one intercom line. Solid state lamps are 
associated with each line pickup button to indicate 
ringing, hold, active, or idle status by standard 
flashing rates, steady lamps, or no lamps. Intercom 
status is also indicated by an ON or OFF lamp. 

2.04 Each telephone set contains a 664A (DSS) 
key, a speaker and volume control, and a 

647M6 (10 button) key. The DSS field is interconnected 
with the intercom buttons. After selecting one of 
the idle intercom paths, the user must depress 
the desired DSS button which connects his handset 
transmitter to the speaker in the telephone set 
associated with that DSS button. The DSS button 
must be held depressed for the duration of the 
one-way voice transmission. Although the voice 
signaling path is undirectional, the called station 
may establish a 2-way path by lifting his handset 
and depressing the intercom button on his set as 
instructed by the calling party. Calling party may 
then release DSS button. Multiple stations may 
be signaled by depressing more than one button 
at a time or the preset multiple voice signaling 
option may be used. The 664A key has a slide 
programming switch which connects that set speaker 
to the DSS number desired for that station. This 
key also has four vertical OFF-ON switches which 
control common audible ringing at the station. The 
loudspeaker located under the telephone set handset 
receives both the tone and voice signaling. Loudness 
is controlled by the volume control. Button 
assignments of the 647M6 key are: HOLD, four 
CO/PBX lines, two intercom paths, privacy-release 
(PRIV RLS), built-in loudspeaker service (SPKR), 
and RECALL. The SPKR button may be disabled 
by the installer if this feature is not desired by 
the customer. 

2.05 The 4A System will interface with all PBXs 
except that it cannot provide for ground-start 

operation of CO trunks which bypass the PBX in 
the event of PBX power failure. In all other 
respects, the system performs on PBX lines in 
the same manner as on CO lines. For PBX use, 
the only restriction on the number of telephone 
sets is that each 25-pair connector cable system 
can serve a maximum of 2 primary stations and 
14 satellite stations. Although 4A System telephone 
sets in each system have full capabilities, they can 
contact telephone sets in other systems only via 
PBX lines. To signal the PBX operator, the 
RECALL button should be used. 
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POWER CORI) 

Fig. 1-2836AM-50 (Primary) Telephone Set 

ORDERING GUIDE 

• Set, Telephone (order as required): 

836AM-50 (rotary dial primary set) 

837 AM-50 (rotary dial satellite set) 

2836AM-50 (TOUCH-TONE primary set) 

2837AM-50 (TOUCH-TONE satellite set) 

Note: Sets are supplied in ivory-50 only 
and are shipped with a disposable faceplate. 
Desired faceplate must be ordered separately. 

• Plate, Face, 836A-* (for 836AM or 837AM) 

•Plate, Face, 2836A-* (for 2836AM or 
2837AM) 
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*Add color suffix as follows: 

Avocado-100 

Teak-108 

Walnut-109 

Gold-111 

Orange-112 

Brown-113 

Red-114 

Blue-115 

Black-118 



A DESK CONF IGURATION 

B WALL CONFIGURATION 

Fig. 2-837AM-SO {Satellite) Telephone Set 

• Kit of Parts, D-180658 (one required for 
each 837- or 2837-type set to be wall-mounted) 

• Block, Connecting, 91A (order one for each 
primary station). 

ISS 2, SEl: llON ) I tl-4!>U- I u:i 

Order the following, as required, depending on 
the job requirements. Refer to Fig. 3 and 4 for 
typical wiring arrangements. 

• Adapter, Bridging, KS-19252 (order by list 
number as required) (Fig. 3) 

• Cable, Connector, B25A (specify desired 
length) (Fig. 3) 

• Block, Connecting, 66E3-25 (Fig. 3) 

• Block, Connecting, 66B4-25 (Fig. 4) 

• Cable, Connector, A25B (specify desired 
length) (Fig. 4) 

• Backboard, 184Bl (Fig. 4). 

Optional Apparatus (Order as Required) 

• Coupler, Voice, 33A (one required when 
music-on-hold or background music is provided) 

• Kit of Parts, D-180605 (one required for 
each primary station to be equipped for 
music-on-hold) 

• Kit of Parts, D-180604 (privacy circuit, one 
required for each station to be locked out) 

• •Unit, Apparatus, 24A (one required for 
each primary set to be equipped for power 
failure ringing) 

• Unit, Apparatus, 25A (one required for each 
KS relay used to operate auxiliary signals) 

• Unit, Apparatus, 26A (one per each DSS 
zone designated to access any combination 
of the other DSS zones in the system) 

• Unit, Apparatus, 27 A (one per customer-provided 
paging system) 

• Set, Loudspeaker, 109A 

• Block, Connecting, 91A (one required for 
each 109A loudspeaker in system) 

• Relay Set, KS-16626, L12 (if required)• 

Page S 
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PRIMARY 
STAT ION 
{NOTE I) 

TO ( 

CO/PBX l· 
'-------' * 9JA CONN. BLK TO OPTIONAL ** 66E3-25 CONNECTING BLOCK I09A 

t B25A CONN. CABLE SPEAKERPHONE 
<n A25B CONN. CABLE SET 
§ 33A VOICE COUPLER (If MUSIC-ON-HOLD JS PROVIDED) 
'f KS-19252, LI (C-P-C) BRIDGING ADAPTER 
NOTES: TO CUSTOMER 

I. PRIMARY STATIONS MAY BE BRIDGED JN PROVIDED 
ANY WHERE IN THE SYSTEM MUS IC SOURCE 

AS LONG AS CABLE LENGTH OOES NOT 
EXCEEO LIMITATIONS SHOWN IN TABLE A. 

2. THE SYSTEM MAY. HAVE UP TO 16 STATIONS,, 
BUT THE DSS LINES MUST BE SHAREO WHEN 
THERE ARE MORE THAN 10 STATIONS. 

3. 66E3-25 CONNECTING BLOCKS ANO SINGLE ENOEO 
CONNECTOR CABLES MAY BE USEO IF 
SO DESIREO. 

4. 24A, 25A, 26A, OR 27A APPARATUS UNIT CAN BE 
INSERTED IN SYSTEM AS REQUIRED. 

SATELLITE 
STATION 
{NOTE 2) 

SATELLITE 
STATION 
{NOTE 2) 

SATELLITE 
STATION 

SATELLITE 
STATION 

I{NOTE 4) 

1' 

'f 

t 

Fig. 3-.Typical Installation, Using Bridging Adapters and Connecting Blocks• 
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SATELLITE 
STAT I ON 

SATELLITE 
STATION 

SATELLITE 
STATION 

PRIMARY 
STATION 
{NOTE I) 

ro CO/PBX 

SA TELL I TE 
STATION 

SATELLITE 
STATION 

SATELLITE 
STATION 



TO f 
CO/PBX~ 
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0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

P/O 6684•25 P/O 6684-25 P/O 6684•25 
CONN BLOCK CONN BLOCK CONN BLOCK 

STRAPS STRAPS STRAPS 

184BI BACKBOARD 

NOTES: 

I. CONTROL STATIONS MAY BE BRIDGED IN ANYWHERE IN THE SYSTEM AS LONG AS CABLE LENGTH 
DOES NOT EXCEED LIMITATIONS SHOWN IN TABLE A. 

2. THE SYSTEM MAY HAVE UP TO 16 STATIONS HOWEVER, DSS LINES MUST BE SHARED 
WHEN THERE ARE MORE THAN 10 STATIONS. 

3. INSERT 24A, 25A., 26A, OR 27A APPARATUS UNIT IN SYSTEM AS REQUIRED. 

* A258 CONN. CABLES (SINGLE-ENDED) 

T 91A CONNECTING BLOCK 

'ft" 33A VOICE COUPLER (IF MUSIC ON HOLD IS PROVIDED) 

Fig. 4-•Typical Installation Using Home Run Method• 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 

P/0 6684·25 
CONN BLOCK 

Page 7 



SECTION S 18-450-1 OS 

Replaceable Components 

•Dial, 8DT-119 (rotary) or 35AH3D 
(TOUCH-TONE) 

• Cover, 840994560 (DSS key) 

• Handset, KlB-50 

• Cord, H4DU-50 (handset cord) 

• Key, 647M6 (line) 

• Assembly, Potentiometer, 840694350 

• Assembly, Button, Lamp, 840362263 

• Transformer, KS-21361, LI (includes 6-foot 
power cord and heat sink) 

3. INSTALLATION 

PLANNING 

3.01 The primary stations should be located within 
power cord length (6 feet) of a grounded 

ac receptacle. The ac receptacle should be separately 
fused and not under control of a switch. 

I 

•caution: When necessary to use a power 
extension cord, use a 8-wire cord only. 

t Primary telephone set for 4A System 
must be installed where temperature 
does not fall below freezing (82°F or 
O"C) .• 

Caution: Except for the llOV power cord, 
no connection shall be made between any 
point in this system and building ground. 

3.02 Normally, a 4A System installation will 
consist of up to 10 stations with a maximum 

of 16 stations if DSS codes are shared (primary 
stations included). The following cable restrictions 
apply to any installation: 

• There should be no more than 1000 running 
feet of cable between any satellite station 
and both primary stations. 

• No more than 2000 running feet (total) of 
cable should be used in any installation. 
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The 4A System can be expanded to a maximum 
of 16 stations (including primary stations and 109A 
loudspeaker sets) provided the cable restrictions in 
Table A are followed. There are only 10 DSS 
buttons so DSS lines must be shared, as required, 
when the system exceeds 10 stations. In a system 
where only one primary station is required, the 
total number of satellite sets shall not exceed 7 
stations with no station more than 1000 feet from 
the primary station and no more than 2000 running 
feet (total) of cable in the system. See Fig. 3 
and 4 for typical arrangements. 

TABLE A 

LIMITATIONS ON CABLE LENGTH 
AND SYSTEM SIZE 

NUMBER MAXIMUM CABLE FEET FROM 
OF SATELLITES TO BOTH 

STATIONS PRIMARY STATIONS* 

10 1000 

11 900 

12 800 

13 700 

14 600 

15 500 

16 400 

*Total number of feet in any installation 
shall not exceed 2000 feet. 

3.03 Select appropriate apparatus according to 
job requirements (see ORDERING GUIDE). 

3.04 •The apparatus units are to be mounted at 
a location where convenient access to the 

cabling system is provided. 

3.0S The following precautions are to be considered 
as to location of installation: 

(a) The 24A apparatus unit is to be located 
near any telephone set where this feature 

is required. 



The 24A apparatus unit must be 
mounted on a vertical surface, so the 
mercury relay (Fig. 15) on the printed 
wiring board is in a vertical position 
as indicated on the relay cover. 

(b) The 26A apparatus unit is to be installed in 
indoor location (above 32°F). 

(c) The 27A apparatus unit is to be installed in 
indoor location (above 32°F) and mounted so 

the customer has access to screw terminals Al 
and A2. 

(d) The 109A loudspeaker is designed for indoor 
locations (above 32°F). Speakers reach a 

depth of 30 feet. If a room is over 30 feet 
wide, facing speakers should be used (Fig. 24). 

Note: Care shall be taken in location of 
speaker(s) (Fig. 24) to avoid feedback when 
paging from nearby stations. Spacing of up 
to 30 feet may be required between the 
speaker(s) and station sets.• 

INSTALLING 

3.06 Install 91A connecting blocks and KS-19252 
bridging adapters, or 66E3-25 connecting 

blocks, at desired locations using shortest length 
of connector cables. Also install wall brackets from 
D-180658 kit of parts where wall sets are to be 
installed. Use proper mounting hardware depending 
on wall surface. 

3.07 Use care when unpacking telephone sets to 
avoid damage. Install sets in desired locations. 

3.08 Primary sets are factory-wired so that the 
CO/ PBX lines appear on lines 1 and 2 and 

the intercom on !Cl. If the system uses two 
primary sets, one must be modified to move the 
line appearances to 3 and 4 and IC2 as follows: 

(1) Unplug llOV power cord from power 
receptacle if connected. Remove the power 

transformer assembly by pulling out on the 
bottom of the heat sink. If desired, a screwdriver 
may be used to carefully pry the transformer 
loose (Fig. 5). Do not pull on transformer 
cord. 

(2) Remove line assignment connector (Fig. 6) 
by pulling straight up until connector clears 
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Fig. 5-Removing Transformer 

pins on circuit board. Take care not to bend 
pins on circuit board. 

(3) Rotate connector 180 degrees so that side 
labeled lines 3 and 4 can be seen. 

(4) Reinsert connector so that outside row of 
holes (toward rear of set) mate with pins 

on board. 

(5) Replace transformer and heat sink assembly. 

(6) Plug in power cord. 

3.09 The DSS programming switch and common 
audible switches (Fig. 7) must be set as 

required at each station as follows: 

(1) Raise cover either by pressing on the extreme 
left end to tilt the cover or pry up the 

right end of the cover using a fingernail. 

(2) Determine the DSS code for that station 
and slide the program switch to that number. 

For example, Fig. 7 shows the station designated 
as DSS code 7. 

More than one station set may be 
programmed for the same DSS code. 
Also, a set may be programmed so 
that it does not have a DSS code by 
moving the switch to the OFF (extreme 
left) position. When positioning the 
program switch, take care to correctly 
position the switch in a detent. 
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LINE 
ASSIGNMENT 
CONNECTOR 

Fig . 6-Line Assignment Connector and Music-on-Hold Board 

(3) Select CO/PBX lines to ring at the stations 
by positioning the common audible switches 

to the ON position. 

(4) Close switch cover. 

3.10 Modify 837- or 2837-type telephone sets that 
are to be wall-mounted as follows: 

(1) Loosen four screws and remove the lower 
housing. 

(2) Remove screw holding mounting cord 
attachment bracket at rear of set. 

(3) Refasten bracket using screw in the position 
shown in Fig. 8. 

(4) Rotate the lower housing 180 degrees from 
the desk model position and fasten housing 

to base. 

(5) If plastic designation card cover has been 
installed, remove cover using a KS-16750 

releaser, then remove screw from recess and 
discard screw. 

Page 10 

(6) Install plastic handset hook (Fig. 9) from 
the D-180658 kit of parts using longer screw 

also furnished with kit. 

(7) •Replace plastic designation card cover.t 

3.11 The telephone set can be mounted with the 
mounting cord either run vertically down 

the wall or through a customer-provided opening 
in the wall. The set is mounted on the wall bracket 
supplied with the kit of parts by positioning the 
set, so that the four tabs on the bracket engage 
the openings in the lower housing, and sliding the 
set downward until the snap-lock engages. Check 
to make sure that all tabs are engaged and the set 
locked on the bracket. To remove the set, press 
the tab on the wall bracket, which extends below 
the set, toward the wall while pushing the set 
upward. 

OPTIONS 

3.12 External Ringer-Connect leads from ElC 
ringer to screw terminals on 91A connecting 

block associated with primary telephone sets as 
shown in Table B. If an external ringer is desired 
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Fig. 7-DSS Key 

at a satellite station, install the ringer at that 
location using D inside wire to connect it to the 
proper R( ) and T( ) terminals of the primary set 
91A connecting block. Do not attempt to wire 
ringer to any other pair in the system. Do not 
connect more than three ElC ringers to any 
CO/PBX line. 

3. 13 Dial Restriction-Restrict stations as follows: 

(1) Remove faceplate by inserting a KS-16750 
tool in the notch near the center of the 

faceplate and raising upward to bow faceplate 
(Fig. 10). 

(2) Loosen two captive screws holding DSS key 
and move key to side. 

(3) On a TOUCH-TONE set, move the 0-BK 
lead from terminal 36 to 31; on rotary sets, 

move the BL-R lead from terminal 28 to 39. 

(4) Replace DSS key. 

(5) Install faceplate by inserting in slots at 
bottom of set and bowing it until it will 

slide in slots at top of set (Fig. 11). 

3 . 14 Music-On-Hold-This option requires the 
installation of a D-180605 kit of parts at 

each primary telephone set and one 33A voice 
coupler per system. 

(a) Install kit of parts in the primary set(s) as 
follows: 

(1) Remove transformer as covered in 3.08 
(1). 
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Fig. 8-Set Modification For Wall Mounting 

Fig. 9-Handset Hook Attachment For Wall Set 
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(2) Insert music-on-hold circuit board vertically 
in slots provided in upper and lower 

housings (Fig. 6). 

(3) Plug in connector from circuit board to 
the pins provided as shown in Fig. 6. 

The connector may be plugged in either way. 

(4) Replace transformer and heat sink 
assembly. 

(5) Plug in power cord. 

(b) Install the 33A voice coupler as follows: 

(1) Remove cover from coupler. 

(2) Mount coupler at location which permits 
customer to make connections and also 

allows connection to system. 

Caution: Ensure that 35P fuses are installed 
with the spring at the bottom (Fig. 12) 
and set the volume control at approximately 
mid-range. 

(3) Connect primary station(s) to the voice 
coupler per Table C. 
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TABLE B 

EXTERNAL RINGER CONNECTIONS 

RIN GER ON 
PRIM AR Y 

CO/PB X 
STA T ION 

LINE 

1 

1 

2 

3 

2 

4 

Note: Use inside wire to make connections. 

( 4) Replace cover. 

(5) Have customer connect his music source 
as shown in Table C. 

The customer-provided music source 
must be capable of providing one watt 
of undis tor ted RMS power into an 
8-ohm load. In addition, the output 
of the music s ource must be ac 
coupled. Do not connect a s ource 
that has a de voltage on the outpu t. 

(c) Adjust volume level for music-on-hold as 
follows: 

• Place a call to a station in the system. 

• Answer call and place it on hold. 

• Have customer adjust his music source for 
a comfortable listening level at the held 
station. 

Note: The 33A voice coupler will accept 
input from any customer-provided apparatus 
that does not blow a fuse in the voice coupler. 

CONNECT LEAOS 

FROM 91A TO E1C 
CONN . BLOC K RINGER TERM . 

Rl 5 

Tl 6 

R2 5 

T2 6 

Rl 5 

Tl 6 

R2 5 

T2 6 

A copy of the technical reference covering 
the 33A voice coupler can be obtained by 
contacting the Telephone Company Business 
Office or the Marketing Representative. If 
service call is caused by customer-provided 
equipment, billing should be made in accordance 
with ESP 660-101-312. 

3.15 Privacy - This option requires the installation 
of a D-180604 kit of par ts at each station 

to be locked out. 

(a) Install as follows: 

(1) Remove telephone set lower housing to 
obtai n access to the amplifier printed 

wiring board. 

(2) Transfer leads from push-on terminals on 
amplifier board to those on privacy ci rcuit 

board (Fig. 13). See Table D or wiring label 
on loudspeaker housing in set. 

(3) Mount privacy circuit board on the two 
bosses located under the front handset 

pocket with component side of board fac ing 
into the upper housing (Fig. 14). 
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Fig. 10-Faceplate Removal 

(4) Secure board using two screws furnished 
with kit of parts. 

(5) Replace lower housing. 

(b) •Test privacy feature as follows: 

(1) At a second station, go off-hook on an 
idle CO/PBX line. 

(2) At the first station under test, go off-hook 
on same line. The first station should 

be locked out as evidenced by lack of sidetone. 

(3) At the first station under test, select an 
idle line. Return to the line busied out 

by the second station by rapidly changing line 
buttons. The station should be locked out. 
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(4) Depressing the PRIV RLS button at the 
second station should permit the first 

station to bridge onto the busied-out line. 

(5) If PRIV RLS button is not wired at second 
station, depress that station HOLD button. 

If the second station also has privacy kit 
installed, it will be locked out after depressing 
the HOLD button. 

To avoid excluding oneself, a station 
with privacy kit installed must depress 
PRIV RLS button to allow conferencing. 

(c) Test privacy release as follows: 

(1) At station to be tested, go off-hook on 
an idle CO/ PBX line to busy it out. 
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Fig. I I -Replacing Faceplate 

(2) At second station equipped with a privacy 
circuit, go off-hook on the same line. 

No sidetone should be heard in this handset. 

(3) At the first station, depress the PRIV 
RLS button momentarily. This should 

permit the second station to bridge onto the 
line.f 

3.16 To disable SPKR: 

(1) Remove faceplate by inserting a KS-16750 
tool in the notch near the center of the 

faceplate and raising upward. See Fig. 10. 

(2) Remove DSS key. 

(3) Remove W-BR lead from telephone set 
terminal 9 and W-G from terminal 38. 

Insulate and store leads. 

(4) Replace DSS key. 

(5) Replace faceplate (see Fig. 11 ). 

3. 17 Install connector cables for system as required. 

3.18 •24A Apparatus Unit 

(a) Install the 24A apparatus unit as follows: 

(1) Remove the cover and mount the base 
pan assembly (Fig. 15) on the desired 

vertical location (use appropriate fastener per 
BSP 080-720-105). 
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Fig . 12-33A Voice Coupler 

TABLE C 

33A VOICE COUPLER CONNECTIONS 

33A VOICE 91ACONN. CUSTOMER-PROVIDED 
COUPLER BLOCK MUSIC SOURCE 

1 t 

2 t 

3 M 

4 M 

G* 

* Connect to approved local ground. 
t Connections to be made by customer . 

(2) Remove the cable clamp or clamps (Fig. 
15). 

(3) Insert system cable or cables (Fig. 15). 
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TABLED 

TO ADD PRIVACY OPTION 

REMOVE CONNECT 

FROM TO 
LEAD 

COLOR 
AMPLIFIER PRIVACY 
TERMINAL TERMINAL 

BL 1 1 

BK-G 2 2 

G-W 3 3 

Y-S 4 4 

G 5 5 

R-S 6 6 

S-Y 7 7 

R-0 8 8 

w 9 9 

(4) Replace the cable clamp or clamps using 
the tapped hole in the base pan or standoff 

to hold the cable securely. 

(b) Connect the 24A apparatus unit as follows: 

(1) The 24A is factory-wired (Fig. 29) to 
provide power failure ringer service for 

CO/PBX lines 1 and 2. To connect the unit 
to lines 3 and 4, see Table E. 

(2) Replace the housing. 

( c) Test as follows: 

(1) Unplug the ac line cord of the primary 
set serving CO/PBX lines 1 and 2. From 

any set, dial CO/PBX line l. The power 
failure ringer will ring. Repeat for CO/PBX 
line 2. 

(2) Hang up the calling set. 

(3) Plug the ac line cord back into the ac 
receptacle. 



Fig. 13-Privacy Circuit Connections 

Fig . 14-Mounting Privacy Circuit 

(4) From any set, dial CO/PBX line 1; then 
line 2. The power failure ringers should 

not ring. Fig. 1S-•24A Apparatus Unit• 

\1ERCuRY 
RELAY 
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!HABLE E. 

24A APPARATUS UNIT 
(CONNECTIONS FOR CO/PBX LINES 3 AND 4 ONLY) 

REMOVE LEAD FROM* CONNECT LEAD TOt 

LEAD PRINTED WIRING LEAD PRINTED WIRING 
COLOR BOARD TERMINAL COLOR BOARD TERMINAL 

BL-W 5* 0-R 5 

W-BL 4* R-0 4 

BK-S 6* Y-G 6 

W-BR 9* R-S 9 

BR-W 7* S-R 7 

* Insulate and store after removal. 

t Leads are insulated and stored. 

(5) If a second 24A apparatus unit is connected, 
use the same procedure on CO/PBX lines 

3 and 4. 

Be certain the ac line cord of each 
primary set'is securely plugged back 
into its rece'J,tacle after completing 
these tests.• 

3.19 •20A Apparatus Unit 

(a) Install the 25A apparatus unit as follows: 

(1) Remove the cover and mount the base 
pan assembly (Fig. 16 and 17) at the 

desired location (use appropriate fastener per 
ESP 080-720-105). 

(2) Mount the KS-16626 L12 relay set per 
ESP 463-120-100 or the KS-16301 Ll 7 relay 

per ESP 463-110-100. 

(b) Connect the 25A apparatus unit (Fig. 16) as 
follows: 

(1) Connect the auxiliary signal and power 
supply to KS-16626 L12 relay set and/or 

KS-16301 L17 relay set per ESP 463-120-100 
or ESP 463-110-100, respectively. 
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(2) If the auxiliary signal is to respond to 
any one DSS code, move the spade-tip 

lead associated with that code from terminals 
DSS 1-10 to terminal IN (Fig. 30). 

(3) If the auxiliary signal is to respond to 
any combination of common audible signals 

(CA 1-4), move the spade-tipped lead associated 
with that line and/or lines to the A through 
D terminals, respectively. 

Note: The 25A apparatus unit may be coded 
to respond to both DSS codes and common 
audible signals. 

( 4) Insert system cable or cables (Fig. 16). 

(5) Position inserts (Fig. 16) inside cover to 
hold cables securely when cover is replaced. 

(6) Replace cover. 

( c) Test as follows: 

(1) If the auxiliary signal is coded to respond 
to a DSS code, depress that DSS button 

at any station to operate the auxiliary signal. 
The signal will continue to operate as long 
as the button is depressed. 



A25 B CONNECTOR 
CA BLE 
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IN 
TERM INA L 

DSS 
LEADS 

COMMON 
AUDIBLE LEAD 
TERM INALS 

Fig . 16-t2SA Apparatus Unit. 

IN 
TERM,NAL 

DSS 
CODES 

COMMON 
AUDIBLE 
CONNEC
TIONS 

Fig. 17 -t2SA Apparatus Unit Base• 

(2) If the auxiliary signal is coded to respond 
to common audible signal(s), call each of 

these lines from a station. The auxiliary 
signal will follow the normal CO/PBX ringing 
pattern.• 

3.20 •26A Apparatus Unit 

(a) Install the 26A apparatus unit as follows: 

(1 ) Remove the cover and mount the base 
assembly (Fig. 18 and 19) on the desired 

location (use appropriate fastener per BSP 
080-720-105). 

(b) Connect the 26A apparatus unit (Fig. 19) as 
follows: 

(1) Determine which DSS code will be used 
to access the input for multiple signaling 

and which DSS codes are to be called 
simultaneously (Fig. 31) and connect as follows: 

• Remove the lead corresponding to the input 
code from the numbered terminal (Fig. 19 
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Fig. 18-t26A Apparatus Unit With L-769856 Cover• 

INPUT 
CODE 
LEADS 

Fig. 19-•26A Apparatus Unit Base• 
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OUTPUT 
CODES 

and 31) where it is stored; insert the lead 
in the IN terminal (Fig. 18 and 31). 

• Remove the leads corresponding to the 
output codes and insert each lead in a 
separate terminal lettered A through J 
(Fig. 19 and 31). 

Note: Selection of lettered terminals A-J are 
on a random basis, using only 1 DSS code per 
terminal. If possible, do not use adjacent 
terminals; this will prevent the possibility of 
shorted terminals. 

(2) Insert system cables (Fig. 18). 

(3) Position inserts (Fig. 18) inside cover to 
hold cables securely in place when cover 

is replaced. 

(4) Replace the cover. 

(c) Test as follows: 

(1) At an idle telephone set, adjust the 
volume control to maximum and set the 

DSS selector switch to DSS code 1. 



Note: The SPKR button must be in the 
released (up) position. 

(2) Select and depress an idle intercom (IC) 
line button. Depress and hold the DSS 

button corresponding to the input code of the 
26A apparatus unit and speak into the handset. 
Speech shall be heard from the loudspeaker 
in the station set if the 26A apparatus unit 
is coded to access the zone coded in step (1). 

(3) Repeat steps (1) and (2), moving the DSS 
selector switch through the remaining DSS 

zones.• 

3 .21 • 27A Apparatus Unit 

(a) Install the 27 A apparatus unit as follows: 

(1) Remove the cover and mount the base 
pan assembly (Fig. 20 and 21 ) in the 

desired location (use appropriate fasteners per 
BSP 080-720-103). 

(2) If background music 1s to be provided, 
install the 33A voice coupler per 3.14(b). 

Note: Only one 33A voice coupler is required 
in the system to provide music to the 27A 
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apparatus unit, all 109A loudspeakers, and to 
the primary set(s) for music-on-hold. 

(b) Connect the 27A apparatus unit as follows: 

(1) Determine the DSS code that will be used 
to access the input of the paging system. 

Remove the lead corresponding to the input 
code from the numbered terminal (l<'ig. 32) 
where it is stored and insert the lead in the 
IN terminal (Fig. 32). 

(2) If music is provided, connect screw 
terminals 5 and 6 of the 33A voice coupler 

to screw terminals Ml and M2 (Fig. 21). 

(3) If the customer's paging system requires 
a contact closure when the paging occurs, 

connect the coil circuit of a KS-16626 112 
relay set per BSP 463-120-100 to screw 
terminals Rl and R2 of the 27 A. Also connect 
a shorting strap between screw terminals R3 
and R4. 

(4) Insert system cable or cables (Fig. 20). 

(5) Position inserts (Fig. 20) inside cover to 
hold cables securely when cover is replaced. 

Fig. 20-•27A Apparatus Unit With L-769856 Cover• 
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MOU NTIN G 
HOLES 

DSS INPUT CODES 

Fig. 21 -·27 A Apparatus Unit• 

(6) Replace the cover. 

(b) Test the installation as follows: 

(1) Ask the customer to connect his paging 
system to screw terminals Al and A2. If 

his paging system is not available, connect 
the red and green leads of a 107A loudspeaker 
to Al and A2, respectively. Connect the 
yellow and brown leads of the 107 A to a 
2012B power transformer. 

(2) At any telephone set, depress an idle IC 
button. Depress and hold the DSS button 

that corresponds to the paging system. If 
background music is provided, it will be muted. 
If an external relay was used, it will operate. 
Speak into the transmitter and have the 
customer adjust the volume of his paging 
system to the desired level. After the 
adjustment of the paging system volume for 
speech, the background music level may be 
varied by adjusting the potentiometer on the 
33A voice coupler. 
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If music-on-hold was previously 
furnished, do not adjust the level 
from the customer-provided music 
source.• 

3.22 •109A Loudspeaker Set (Fig. 22, 23, 24, 
and 33) 

Fig. 22-.109A Loudspeaker Set• 

(a) Install the 109A loudspeaker as follows: 

(1) Mount the wall bracket assembly (Fig. 23 
and 24) at the desired location. This 

assembly is mounted directly to a flat surface 
or an outlet box. Use appropriate fasteners 
per ESP 080-720-105. 

For each loudspeaker installed, the 
total number of telephone sets per 
system (as covered in 3.02) must be 
reduced by a like number. 

(2) If music is provided, install the 33A voice 
coupler as described in 3.14(b). 
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SPEAKER BAFFLE 

Fig . 23-•109A Loudspeaker Set With Wall Bracket Assembl~ 

Note: Only one 33A voice coupler is required 
in the system to provide music to all 109A 
loudspeakers and to the primary set(s) for 
music-on-hold. 

(b) Connect 109A loudspeaker set as follows: 

(1) Connect +V, COM, and DSS to jack A 
(ivory) of the wall bracket assembly 

(Fig. 23) per Table F. 

(2) If music is provided, connect terminals 5 
and 6 of the 33A voice coupler to terminals 

R and G of jack B (gray) of the wall bracket 
assembly (Fig. 23) using inside wire. 

(3) Connect plug A of loudspeaker into jack 
A of wall bracket assembly and plug B 

into jack B, ivory to ivory and gray to gray, 
respectively (Fig. 23). 

(4) Slip the speaker baffle mounting bracket 
over the mounting clips on the wall bracket 

assembly and pull the speaker down until it 
is firmly held (Fig. 23). 

(c) If background music is provided, adjust the 
volume control of the 33A voice coupler to 

mid-range; then adjust t he right-hand volume 
control(s) on the loudspeaker(s) to the desired 
music level (Fig. 22). The volume control of 
the 33A voice coupler may be readj usted, if 
necessary, to raise or lower the overall music 
level. 

If music-on-hold was previo us ly 
furnished, do not adjus t the level 
from the c us tomer -provided music 
source. 

(d) Test t he loudspeaker as follows: 

(1) At any te lephone set, depress an idle IC 
button and the DSS button that corresponds 

to the 109A loudspeaker set (if background 
music is provided it will be muted). Speak 
into the transmitter and adjust the volume 
control to the level desired by the customer 
(Fig. 22). 
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~-30' -ll-30' --Jl-30•-ll NOTES: 
I. EXAMPLES A, B ANO C ARE FOR QUIET OR OFFICE 

TYPE ENVIRONMENTS, FOR A NOISY ENVIRONMENT, 
DISTANCE BETWEEN SPEAKERS MUST BE REDUCED 
TO A DISTANCE THAT WILL PROVIDE THE SAME 
LISTENING LEVEL. 

EXAMPLE A • SPEAKERS LOCATED ON ONE WALL OF ROOM (NOTES I, 2 ANO 3) ALL SPEAKERS SHOULD BE LOCATED AT LEAST 
60 FEET FROM ANY STATION USED FOR PAGING, 

1lk-w==-~-11 I 
2, SPEAKER WIRING SHOULD BE RUN SE PARA TEL Y, 

NOT PART Of .A VOICE CABLE. QUAD CABLE 
SHOULD BE USED WITH BOTH PA I RS CONNECTED, 
SPEAKERS SHOULD BE HUNG AS CLOSE TO THE 
CEILING AS POSSIBLE. 

3. SPEAKERS REACH A DEPTH Of 30 FT; If ROOM IS 
OVER 30 FT, WIDE, FACING SPEAKERS SHOULD 
BE USED. 

4. ONE SPEAKER WI LL SERVE A ROOM UP TO 25 FT, 
BY 25 FT, 

EXAMPLE B - SPEAKERS LOCATED ON OPPOSITE WALLS Of ROOM (NOTES I ANO 2' 

EXAMPLE C • SPEAKERS LOCATED IN I NOi VI DUAL ROOMS (NOTES I, 2 ANO 4) 

Fig. 24-•Example of 109A Loudspeaker Locations• 

If music-on-hold was previously 
furnished, do not adjust the level 
from the customer-provided music 
source. However, once the customer's 
paging system level has been set, the 
level of the background music may 
be altered by adjusting the screwdriver 
accessible potentiometer on the 33A 
voice coupler.• 

4. CONNECTIONS 

4.01 Terminate the incoming CO/PBX lines on 
the 91A connecting block(s) associated with 

the primary station(s). See Table G. 

4.02 Connect primary station line cords to 
customer-provided ac power. 

4.03 Wiring schematics for 836-, 2836-, 837-, and 
2837-type telephone sets are furnished in 

Fig. 25 through 28. 
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5. METHOD OF OPERATION 

ANSWERING CALLS 

5.01 Incoming Call on CO/PBX Line-When 
audible tone signal sounds and lamp associated 

with CO/PBX button flashes, answer call as follows: 

(1) Lift handset (line buttons will not lock down 
unless handset is off-hook). 

(2) Depress CO/PBX button associated with 
flashing lamp-audible signal is silenced and 

lamp under CO/PBX button goes steady. 

(3) Answer call. 

Note: The level of incoming voice signaling 
or tone ringing will be reduced while off-hook. 

5.02 Intercom Call-When voice signal is heard: 

(1) Calling party will tell you what action to 
take (if any). 
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FUNCTION OF 
LEAD IN 

COM KEY 416 
CABLE 

+V 

COM 

DSS 
(See Note 3) 

109A LOUDSPEAKER SET 
CONNECTIONS TO JACK A (IVORY) 

CONNECT (NOTE 1) 

FROM TO 

JACKA 
91ACONN 

(IVORY) 
BLOCK 

(SEE NOTES 2 & 4) 

R 45 

B 20 

D1 

D2 

D3 

D4 

G D5 

D6 

D7 

D8 

D9 

DlO 

Note 1: Use inside wire to make connections. 

STDCUTDOWN 
ON 66·TYPE 

CONN BLOCK 
(OPTIONAL) 

Y-S 

S-Y 

BR-BK 

BK-BR 

0-Y 

Y-0 

BR-Y 

Y-BR 

BL-V 

V-BL 

0-V 

V-0 

Note 2: Short the four physically adjacent terminals 20, M, Rl, 
and R2 and short the four physically adjacent terminals T2, Tl, M, 
and 45. 

Note 3: Connection is made to one of the DSS zones Dl-DlO as 
appropriate. 

Note 4: If connections are made to the 91A connecting block 
serving either primary set, the shorts of Note 2 are not required. 
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TABLE G 

CO/PBX LINE CONNECTIONS 

AT 1st PRIMARY AT 2nd PRIMARY 

LEAD STATION STATION 

DESIG. 
91A CO~N. BLOCK 91A CONN. BLOCK 

R(l) Rl 

T(l) Tl 

R(2) R2 

T(2) T2 

R(3) Rl 

T(3) Tl 

R(4) R2 

T(4) T2 

(2) If necessary, lift handset and depress intercom 
button as per instructions to converse with 

calling party. 

PLACING CALLS 

5.03 Outgoing Call-To make an outgoing call: 

(1) Lift handset. 

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

(3) Dial number when dial tone is received. 

5.04 Intercom Call-To make an intercom call: 

(1) Lift handset. 

(2) Select idle intercom path and depress button. 
No dial tone is provided on intercom. 

(3) Depress and hold button on DSS key 
corresponding to desired station that is to 

receive voice message. Multiple stations may 
be signaled by depressing more than one DSS 
button at a time, or the preset multiple voice 
signaling option may be used. Give message to 
called party. DSS button must be held 
depressed during entire one-way conversation. 
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(4) Release button when one-way message is 
completed. 

(5) To carry on a 2-way conversation, the called 
party must pick up handset and depress 

the same intercom button on his set being used 
by the calling party. 

5.05 Multiple CO/PBX Conferencing 

(a) To conference CO/PBX lines: 

(1) Make outgoing call (5.03) to desired party. 

(2) Depress HOLD button; line button will 
restore and go on hold. 

(3) Make outgoing call on another idle CO/PBX 
line. 

(4) While holding the second CO/PBX line 
button down, depress the first held line 

button. 

(5) Additional parties may be added by 
repeating the above procedure. 

Note: Since no amplification is provided, 
this type of conferencing is limited. When 
lines are conferenced using this manner of 
conferencing, distant stations may have trouble 
hearing each other and transmission is not 
guaranteed. All lines that are conferenced 
together may be put on hold simultaneously 
by depressing the HOLD button. 

(b) To make a call during a conference: 

(1) Depress HOLD button-all buttons restore 
and lines go on hold. 

(2) Select an idle line. 

(3) Dial call. 

( 4) To reenter conference again after call is 
completed, simultaneously depress 

conferenced buttons again. 

(5) If it is desired to add this call to the 
conference, hold this CO/PBX line button 

down and depress the conferenced CO/PBX 
line buttons. 



(6) If it is desired to add another call to the 
conference, hold the conferenced CO/PBX 

line buttons down and depress button of 
CO/PBX line to be added. 

(7) To prevent dropping one of the participants 
when setting up a conference, ensure that 

the conferenced CO/PBX line buttons are held 
down when adding another station. 

. 
,. :fl Intercom and CO/PBX lines cannot 

be conferenced together. 

5.06 Privacy, Privacy Release 

(a) To bring a locked-out station into a conversation, 
depress the PRIV RLS button. The line 

will go on hold with the lamp winking. The 
button must be held depressed until the Jocked-out 
party bridges onto the line at which time the 
lamp goes steady. The button should then be 
released. 

(b) To add a station equipped with privacy to 
a bridged conference, all of the sets already 

connected must depress their PRIV RLS button 
to allow the station to bridge onto the conference. 

5.07 Built-in Loudspeaker Service-To use, 
depress button on line key designated SPKR. 

When conversation is finished, depress button to 
release SPKR before replacing handset. Otherwise, 
a feedback "squeal" may be heard as the handset 
is brought near the speaker. 

Incoming voice and tone signaling will 
not be attenuated in the off-hook 
condition if the SPKR button is locked 
down. This button is not linked to 
the ABR mechanism. 

6. MAINTENANCE 

6.01 Maintenance of the 4A System is limited to 
making wiring checks, replacement of 

telephone sets, or those set components covered in 
this section. DO NOT attempt to modify or repair 
telephone sets or apparatus units in a manner 
other than covered. 

6.02 When trouble is encountered, first make 
a thorough check of all connections, then 
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make the following checks before repair or replacement 
of telephone sets is considered. 

• Primary station power cord is connected to 
a working ac receptacle. 

• Primary station transformer(s) is securely 
in place. 

• Sets are securely connected to adapters . 

• Volume control is not turned all the way 
down. 

• Lamps are not burned out. 

• Incoming CO/PBX pairs are securely terminated 
on 91A connecting blocks associated with 
primary stations. 

• Plugs are secure on line key. 

6.03 If more than one set has the same trouble, 
the trouble is usually in a primary station 

set. In multiple primary set installations (three 
and four CO/PBX lines), the trouble can be further 
isolated by unplugging one primary set and observing 
operation of the remaining primary set. If service 
provided by the disabled primary set does not 
restore to normal when the power cord is reconnected, 
that primary set is defective. 

6.04 If normal service is provided on at least 
one set but not on any other set, the 

problem is probably in the cabling. If all sets 
beyond a point on the cable bus relative to a 
primary set exhibit the same trouble, the cable 
fault is an open conductor path. If all sets exhibit 
the same trouble and service can be restored to 
sets near a primary set by disconnecting the cable 
bus beyond that point, the fault is a conductor 
short. 

6.05 Diagnostic Table H contains information to 
assist in troubleshooting the system. 

Dial Replacement 

6.06 Replace rotary or TOUCH-TONE dial as 
follows: 

(1) Remove faceplate (see 3.13). 

(2) Remove DSS key (do not disconnect leads). 
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TABLE H 

DIAGNOSTIC TABLE 

TROUBLE POSSIBLE CAUSES POSSIBLE SOLUTIONS 

One set does not ring on Common audible switches Set the four common audible 
specified line(s) but not set properly. switches for desired ringing 
lamp flashes properly. at that station. 

One set does not receive Station designation not Check for correct position of 
voice signal on DSS. coded properly on DSS slide switch. Be sure switch 

key. is properly engaged in a 
detent (centered on number). 

Low volume on ringing or Volume control set too Readjust volume. 
voice signaling. low. Handset off-hook. Replace handset. 

One lamp does not light Lamp failure. Replace lamp per 6.12. 
on one station but lights 
on other stations. 

A lamp does not light at Lamp pair shorted in a Correct wiring. 
any station and there is station or transposed on 
an audible buzz on the a connecting block. 
line associated with lamp. 

No music-on-hold. Blown fuse on 33A voice Replace fuse. Check wiring of 
coupler, improper wiring music-on-hold circuit board and 
of music-on-hold option. 33A coupler. 

Excessive crosstalk on Improper installation of 1. Check wiring of 33A coupler. 
lines 1 and 2 or 3 and 4 music-on-hold option. 2. Music-on-hold board installed 
when on hold. in a set, but option not 

being furnished. 

Music distorted or too Improper adjustment of See 3.14. 
low. music level; customer's 

music source does not 
have sufficient output. 

Cannot drop a particular Failure of primary set Replace primary set. 
line at any station. logic circuit. 

False hold condition when Defective line key. Replace line key per 6.09. 
changing lines or lightly 
touching line buttons. 

(3) Remove and retain two screws holding dial 
in set. 

(5) Transfer dial mounting brackets to new dial. 

( 4) Disconnect dial leads. 
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(6) Connect dial leads and replace dial in set 
using screws removed in (2). 



155 2, SECTION 518-450-105 

TABLE H (Cont) 

DIAGNOSTIC TABLE 

TROUBLE POSSIBLE CAUSES POSSIBLE SOLUTIONS 

Incoming CO/PBX line is Check incoming tip and ring 
dead. with test set. 

Incoming tip and ring Check connections. 
terminated on wrong 
terminals. 

Switch pileup on tele- Change out telephone set. 
phone set is defective. 

No sidetone on 
Privacy circuit (if set Check to see if privacy relay 
is so equipped) may be is falsely operating when going 

CO/PBX line. operating incorrectly. off-hook. If yes, check 
connections. If okay, replace 
privacy circuit. 

If rotary dial set has BL-R lead of telephone set not 
dial restriction. moved from terminal 28 to 39. 

If 66-type connecting Check station cutdown. 
blocks are used, the 
cutdown may be incorrect. 

Set has privacy circuit No corrective action; wait 
and CO/PBX line is in until line is not in use. 
use by another station. 

All four CO/PBX lamps System power supply Disconnect sets (one at a time). 
light dim; noise on shorted. If problem persists, check 
intercom on all sets. cable. 

Sidetone on CO/PBX No power applied to Verify power at ac outlet and 
lines; but no lamps associated control set. ensure that sets are plugged in. 
on CO/PBX or intercom 
lines, no ringing on Power supply was shorted 1. Replace transformer. 
above lines, no inter- long enough to permit 2. Replace primary set. 
com talk battery. Trans- thermal cutout in trans- 3. Wait (up to 30 minutes) for 
former usually warm. former to operate. thermal circuit breaker to 

reset automatically. 

Cannot dial. Set wired for dial No corrective action necessary. 
restriction option. 

Noise from speaker as Defective volume control. Replace assembly as covered 
volume control is in 6.13. 
rotated. 

Page 29 



SECTION 518-450-1 05 

HABLE H (Cont)• 

DIAGNOSTIC TABLE 

TROUBLE POSSIBLE CAUSES POSSIBLE SOLUTIONS 

System wired for Line assignment Rotate line assignment 
3 or 4 CO/PBX lines, connector not connector as covered in 3.08. 
but only dial tone rotated. 
on lines 1 and 2. 
Cannot rotary dial 
on lines 1 and 2. 

Privacy circuit does Improperly wired or Correct wiring or replace 
not prevent pickup when defective privacy 
going off-hook on a circuit. 
busy line. 

Privacy circuit does Defective line key. 
not prevent pickup on 
busy line when rapidly 
changing lines, but is 
okay going off-hook. 

(7) Replace DSS key. 

(8) Test dial. 

(9) Replace faceplate. 

Handset and Cord 

6.07 The handset cord is equipped with standard 
modular set plugs. To remove cord from 

the set or handset, release catch by depressing 
with finger or KS-16750 tool. When reinserting 
plugs, make sure cord is locked in place. 

DSS Key Cover Replacement 

6.08 Replace cover as follows: 

(1) Raise cover perpendicular to key. 

(2) Move the No. 1 common audible switch to 
OFF. 

(3) Twist the cover clockwise and snap out. 

(4) Install new cover, twisting in the reverse 
direction. 
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privacy circuit. 

Replace line key. 

(5) Reset No. 1 switch to proper position and 
close cover. 

Replacement of Line (647M6) Key 

6.09 To replace the 10-button line key: 

(1) Remove faceplate and key collar. 

(2) Loosen key mounting screws at both ends 
of key and carefully lift key out of set. 

(3) Unplug all 508-type plugs from defective 
key. 

(4) Connect plugs to replacement key in the 
following order starting with the HOLD key: 

pink, blue, orange, green, brown, slate, white, 
red, black, yellow, and beige. 

Note: Check that each plug is held in place 
by the matching locking tabs on the key body. 

(5) Replace key in its mounting making sure 
that the key latch bar book properly 

engages the telephone set ABR pivot bar. 



(6) Check that the wiring will not interfere with 
contact or button operation and tighten the 

key mounting screws. 

6. 10 Any time the line key has been removed or 
replaced, the following functional tests and 

necessary adjustments should be made: 

(1) With the set plugged in, check the ABR on 
each CO/PBX line by going off-hook, 

depressing and locking the line button and gently 
replacing handset. The associated lamp should 
light while off-hook and the button restore when 
handset is replaced. 

(2) Go off-hook, simultaneously lock down all 
four line buttons, and gently restore the 

handset. All buttons should release. Repeat 
for intercom buttons. 

(3) Depress and lock one of the working CO/PBX 
line buttons and note that lamp is steady. 

Very slowly depress any of the other line buttons 
until the first button is released. If the first 
line goes on hold as indicated by the steady 
lamp changing to wink, the key is defective and 
should be replaced. Make this test for each 
working line. 

(4) With handset on-hook, completely depress 
each line and intercom button one at a 

time. The associated lamp should not light. If 
any of the lamps light, adjust the ABR by 
loosening the screw on the ABR bracket in the 
upper left-hand corner of the faceplate opening. 
Move the bracket slightly toward the front of 
the telephone set. Tighten the screw and repeat 
above test. 

6. 11 After all tests and adjustments have been 
made, replace key collar and install faceplate 

(Fig. 11). 

Lamp Assembly Replacement 

6.12 If the lamp is defective, the button assembly 
must be replaced as follows: 

(1) Remove faceplate and key collar. 

155 2, SECTION S 18-450-105 

(2) Pinch the button assembly between the 
thumb and forefinger at the second joint. 

(3) Firmly but gently tilt the button to one side 
with the thumb until it snaps free from the 

plunger. Still holding the button slightly tilted, 
withdraw it from the lamp socket. 

(4) Orient new button assembly so that lamp is 
in upper left corner of the button when 

viewed from front of set. Place button over 
lamp socket, gently slide it into the opening, 
and push on top until it snaps into place. 

Volume Control 

6. 13 Replace potentiometer assembly as follows: 

(1) Remove faceplate. 

(2) Remove DSS key. Do not disconnect leads. 

(3) Remove one screw holding assembly to base 
and disconnect leads from terminal field. 

(4) Install assembly in reverse order. 

Transformer 

6. 14 The transformer is removed as covered in 
3.08(1). When installing transformer, make 

sure plug is properly engaged. 

•Apparatus Units 

6.15 Maintenance of the apparatus units is limited 
to checking for loose connection. DO NOT 

attempt to repair the apparatus units in the field. 
If after checking for loose connections the unit will 
not function, replace the entire unit.• 
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PIN 

16 

15 

43 

31 

15 
40 

10 

35 

36 
12 
37 

32 

33 
9 

34 

29 

30 
6 

31 

26 

27 
3 

28 

MOUNT I NG CORD CONTROL 
D50AT BOARD 

(SEE 
NO. DESIGN COLORS NOTE) 
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22 
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' ~~ 

T(ICI j· (BK•GJ.2., 3 ~ 

(S·BK)~ f---e L(ICI) 

t L.;IzCiJ: :IaK-ljl I 
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R.i!l .JO-•J_E:'i'o 
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~ 
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~ ffih :IBR-ti I 
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= 
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' ~ 5f---e 
T(2) (W•BR) 7 f---e ,_ 
A(2) <w-s> .L. 8 f---e 
Ll21 ::IsL·R:l.. <i!lf 

l LG(2) :I•-Bbil I 
(BL-wJBf~ Riii 

T(I) 
~14~ 

(W•BL) 15 f---e 

Wl 
U!I 

(W-0) ~ 12 f---e 
::iil->d I 

Lili.l (W-G) ~ .1ll 

1 !aK-s>S 13 f---e 
9 f---e 

I 
NOT E• 

CONNECTIONS SHOWN ARE WI TH LI NE 
ASSIGNMENT CONNECTOR F'ACTORY 
WIRED SO THAT CO/PBX LINES APPEAR 
ON LINE I ANO 2 AND INTERCOM 
ON ICI 

;:; 

647M6 KEY P/O TERMINAL 
AMPLIFIER STRIP 

IG) 

WHITE 6c--:-. 51 28 

rrs)-o-'-
~ 4>---,-

(R·Sl I 3)--_j $9 
: g ' ·~ 
~L~~ 
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TI 5>---'-

:s . t 
I g ' •ij 
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I f 36 

:rL~~ BROWM..,. \ 
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18 

~ 1}-J::; 

ll!t ( h±:::i ~L~~ BK•O ~29 
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GREE? 6~ :; t ' ~ :f) W-G 
~6 
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: s ' t .. .(Y•ql 
9 
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~6 i11RI LL~~ ' q5' 
ORANGE_,. 6 (>"---i :I 42&_--Qj_ 3 :i----< 3 ~ 5)--o-!. ~ lq ~ !_11w-01 ¥ 4)--o---,. 

3 >---=--1 N ll 34 
~ 2>--o--..,. .. ! 

~)--J~ .. 
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:rLG~ ~ £.BEIGE 
!! ,. 
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37 .. IT 5)-o-'- 0 !..-' ....,, 4>---,- !'! 
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~ 1)--J:::; 
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Fig. 25-Schematic, 836AM Telephone Set (Rotary Primary Station} (Sheet 1 of 2) 
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MOUNT I NG CORD 
050AT 

TERMINAL STRIP 

(S-Y) ~ 
-.q 

~~]; :~~LI FI ER ·.·.t.~ ...... t.;r ... : .. l·':~.'.: 
(5-BK) J~ -,;_. 
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I ,-.. -.,-, I ~ 
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44 .,.- MODSSH& (Y-BR) ~ 7 4cv-BR) ~ ---, _,,._ • • • .• 
48 L :Iv-GljI -0 e I ::_,,,__.. Tl -xr 3f. _iS-1/.L 38 
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(0-W) .r< .. II~ ,!l.10-W) l ...,.. I "VJ" CAI 
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Fig. 25-Schematic, 836AM Telephone Set (Rotary Primary Station) (Sheet 2 of 2) 
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MOUNT I /\G CORD I 050AU 

PIN NO. DESIG COLORS ~W 

16, 
R(IC2) (BL·Y) J 

:~1 
41 

T (IC2) {Y-BL) . ..:!~ 

I 
~~I 

L (IC2) (G-Y) 

L<ITrcIT J:r-<IT l!W 

13 
R(ICI) (G·BK) ~ 

~~1 
38"' 

T(IC I) ,lBK·<V_. 

I 
15 i IJ.ICI) .1S-BK) M! 
40 Lijirc O: ~K-sJ: TI[ 
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R(4) (S-R) fffel 

I 35 
T(4) (R-S) 

l1& 
36 

A (4) _iBK-BL) ,llij 
12~ U4J. J.o-eK J ·m. 

L~1Ir J:BK-QL fl 
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.. :::=:: 

». 

647M6 KEY I 
I Jg 

~· 
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T(3) (R-0) I 
A(3) (R·G) I 

33 2: (ill J:BR-!IT @I 
3~ I L'li:i_I J:R·B!IT fffil: 

1'" 4L 
R(2) (BR·\I) w 

T(2) (\I-BR) 1 
29 ' 

3~ ) 

A(2) (\l·S) 1 
lJ.tl _lBL-ftl lift 

31 
LGJ?_)_ _l R-BLl _i!i 

If 
R( I) (BL-·\I) !ill 

(11-BL)l T( I) 
26 • 2~ I 

A(I) (11-D) 
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37 

I 
Fig. 26-Schematic, 837AM Telephone Set (Rotary Satellite Station) (Sheet 1 of 2) 
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(S-V) 
36 

Fig. 26-Schematic, 837AM Telephone Set (Rotary Satellite Station) (Sheet 2 of 2) 
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MOUNT I NG CORD 
050AT 

CONTROL 
BOARD 
CSEE 

647M6 KEY P/O TERMINAL STRIP 35AH3D DIAL 

tl 
PIN NO. DESIG COLORS NOTE) 

R(IC2) (BL·!l WHITE 
16 '--"-'='---"=~~----1-----1111--11---....,...:, 6(-:r 

27 5~ r:.==::::t:r • )-o--..,. 
T(IC2) (Y·BL 28 r::==::rr >----J 

41 l-...:..!:=C--'.:...y.-"Q'-'&--22----=...1-<L----'->f ~)-o--..,. N 

; ~ 1>----J~ L(IC2) (G·Y) .["" 29 }---IMr, !: ;"--~LG!i'""'xc~2)"-:1-'-""T~v~-Qi"CL..0~11~--_...._.__,_ _ __.~L~~ 
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32 , T(3) (R•O) ~ :~ +...--i- :r."' 
331-."-•~<3~l--14:~"·~-~~)t_jr:<.._. .• 19._ __ _...-144~_--114~ ~) ·~ 
9 LLGJ,iT BR•R "1ir L >--'Wv-, 

34 m R•BR "l!r LG~ 
"-'-'R"'(2:.<) _ _._(:.::Bl<;o..•.oW:...) :!=< __ 18 ___ _......_.....__0R_A_NG__.E 6 ri 

T(2) (W-BR)~ ; ~ !----+ :r. 
29 '---'-""--i-!''--="-'------i!IJ-l-.j....+t-~i 3 N 

30 ,__,h.i-,,<2.,1,__._Tet""'""'--"'~~'""I<.._ ....... 8._(---e __ __......,_,_.__.._.~ ~s , • ~ 
.~ LG12l R-BL -. L~~ 

,___,,_Rl! lll_,_--l-1211Bi,:L-:!!.;E.._:._;111!'"_:1:_(:...__c:•-lll!U--1-+--'B~LU0;4E 6 ri 
L(,4(---e I ;, :~ 

26 ,_.:;T_,_( 1°")--1--'(.:.W·.::B::.:L J._ r<_1s_<---e __ --lilii-ll--+r---"---'4"' 3 >----J _ 

27 ,__,,,M.,_11 ),___.__ll-+w-'-o~)_._2,___ .. 12_(---e ___ ....__._t _ _...,1 ~ ~) t ~ 
L I G·W "'fii" 

NOTEi 
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ON ICI 
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Fig. 27-Schematic, 2836AM Telephone Set (TOUCH-TONE Primary Station) (Sheet 1 of 2) 
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ta<TIIOL 
BOARD 

TERMINAL STRIP MOUNT I NG CORO 
D!50AT 

IN NO. DESIG COLORS ~~~E) ..;; (S-BK) (S-Y) 
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:I 
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1. GENERAL 

1.01 This section provides complete information 
on the 4A Communication System (COM 

KEY 416) using 981/2981- and 983/2983-type 
telephone sets. 

1.02 This section is reissued to: 

• Add information relative to the Federal 
Communications Commission (FCC) Registration 
Program 

ISS 3, SECTION 518-450-106 

• Show the 91B connecting block replacing 
the 91A (MD) 

• Show the 33C voice coupler replacing the 
33A (MD) 

• Show the 30AM apparatus unit replacing 
the 30A (MD) 

• Show the 19B4 power unit replacing the 
19B2 (MD) 

• Show the 2012D transformer replacing the 
2012B (MD) 

• Show the D-180980 music-on-hold kit of parts 
replacing the D-180730 (MD) 

• Delete coverage of F-60591 Kit of Parts 

• Add information on electrical protection and 
electro-magnetic interference protection 

• Refer to additional external ringers 

• Cover use of special handsets 

• Add new Table A, combining previous Tables 
A and B 

• Add new Table B 

• Revise Table F 

• Add new Fig. 7, 10, 26, 33, 39, 40, and 46 

• Revise Fig. 8, 9, 11, 12, 21, 24, 28, 32, 38, 
43, 44, 48, 49, 50, 51, and 52. 

Since this reissue is a general revision, no revision 
arrows have been used to denote significant changes. 

1.03 The 4A System is a packaged, modular key 
telephone system having a maximum capacity 

of 16 stations with four common CO/PBX lines, 
one personal CO/PBX line per telephone, and two 
intercom paths. A wide selection of basic and 
optional features is available (see Part 2). The 
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system includes five types of telephones: (1) 
primary sets, (2) basic satellite desk sets, (3) basic 
satellite wall sets, (4) satellite sets with built-in 
speakerphone (BIS), and (5) satellite sets with 
hands-free answer on intercom (HF Al). Each 
primary set contains the control circuitry for two 
CO/PBX lines and one intercom path and the 
power circuitry to serve itself and some combination 
of up to seven satellite sets. The addition of a 
second primary set doubles the capacity of the 
system; up to seven more satellite sets can be 
connected, with each station in the system now 
served by up to four CO/PBX lines and two intercom 
paths. The satellite sets provide the same basic 
services as the primary sets, but they do not 
contain control and power circuits. 

Caution 1: The 4A System is designed 
to operate on CO/PBX loops of 20 
milliamperes or greater. 

Caution 2: The 4A System is not 
intended for installations where 
off-premises extensions are required. 

1.04 Because the control and power circuitry of 
the 4A System is contained in the primary 

station sets, there is no need for separately mounted 
key service units such as most key systems require. 
The only equipment required in addition to the 
telephone sets are interconnecting cables, blocks, 
adapters, and small externally mounted units for 
some optional features. Systems with many optional 
features may require an externally mounted power 
unit. 

1.0S Each 4A station can be programmed by the 
customer to ring on any combination of the 

common CO/PBX lines. All stations have access 
to all common lines in the system; therefore, any 
set can be assigned as the attendant station, if 
one is required. Each station also has direct access 
to the ten intercom codes. 

1.06 All 4A telephone sets are available with 
either rotary or TOUCH-TONE® dialing. 

The primary set is available only in a desk-type 
model, but the basic satellite sets can be ordered 
in both desk and wall configurations. The BIS 
and HF AI sets are convertible from desk to wall 
mounting by means of a kit of parts. There are 
a total of ten telephone set codes in the 980-series 
(Table A). Figures 1 through 5 illustrate typical 
sets. 
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1.07 The 4A System derives its ac power from a 
standard 117-volt 60-Hz source. The system 

components are protected by a self-resetting thermal 
cutout in the power supply of the primary station, 
making separate fusing unnecessary. The 19B4 
power unit, used when supplementary de power is 
required, has both input and output fusing. 

1.08 While the 980-series telephones provide more 
optional features than the 830 series (MD) 

used with the earlier 4A System (Section 518-450-105), 
the two series are compatible and interchangeable. 
They can coexist in the same system and 980-series 
sets can be used to replace 830-series sets in 
existing installations. However, if supplementary 
power is required, the primary sets must be from 
the 980 series. 

Note: In a mixed system, optional code 
busy direct station selection (DSS) keys can 
only give busy indications for 980-series 
telephones. 

1.09 Certain components and apparatus used with 
the 4A System have been rated MD and 

replaced by new units. These units are listed in 
Table B. Throughout the rest of this practice, all 
references will be to the current versions of the 
units, unless the procedures applying to the MD 
unit are different in any way; in the latter case, 
both units will be given separate coverage. 

1.1 O Schematics of the telephone sets and apparatus 
units of the 4A System are contained in 

SD-69856-01. The schematic of the lA 
transmitter-receiver (built-in speakerphone module) 
is in SD-69800-01. 

1.11 For additional information on the following 
subjects, refer to the documents listed: 

4A Speakerphone-Section 512-700-100 

33C Voice Coupler-Section 463-341-102 

Adjunct Repertory Dials-Section 501-164-201 

KS-16301Ll7 Relay-Section 463-110-100 

KS-16626Ll2 Relay Set-Section 463-120-100 

19B4 Power Unit-Section 167-440-201 

Wall-Mounting Fasteners-Section 080-720-105 



TABLE A 

SUMMARY OF 4A COMMUNICATION SYSTEM TELEPHONE SETS AND OPTIONS 

-----=~ s 

OPTION COMPONENT!S) REQUIRED 

Personal Line 
30AM Apparatus Unit (Note l) 
D-180758 Kit of Parts 

Privacy D-180729 Kit of Parts 

Wall Mounting D-1807 4 7 Kit of Parts 

Code Busy DSS Key 664C Key 

Station Restriction (Wiring Change Only) 

Impaired Hearing G6BM Handset 
Handset D-180851 Kit of Parts 

Handset With More D-180413 Handset 
Receive Gain Than G6BM D-180851 Kit of Parts 

Weak Speech Handset 
G7BM Handset 
D-180851 Kit of Parts 

Set 
G8BM Handset Options Noisy Location Handset D-180851 Kit of Parts 

Acoustic or Inductive G15A Handset 
Coupling Handset D-180851 Kit of Parts 

G-Type Handset Equipped G4BM Handset 
With Shoulder Rest D-180851 Kit of Parts 

Long Loop, 3-dB Transmit G36AM Handset 
Gain D-180851 Kit of Parts 

External Speakerphone 
4A Speakerphone 
0-180732 Kit of Parts 

Adjunct Repertory Dial 
Repertory Dialing 870Al or 2870Al 

DlOY50 Cord 

Built-In Speakerphone (Factory-Installed) 

Hands- Free Answering 
(Factory-Installed) on Intercom 

Power Failure Ringing 248 Apparatus Unit 

Supplementary Alerting 25A Apparatus Unit 
Device Access KS-16626Ll2 Relay 

°' 
KS-16301Ll 7 Relay 
Alerting Device and its 
Power Unit 

Preset Intercom Voice 
26A Apparatus Unit Signaling 

System TPlephone Company -
109A Loudspeaker Set 

Options Provided Paging System 

Customer-Provided Paging 27 A Apparatus Unit 
System Interface (Note 3) 

Background Music With Any 33C Voice Coupler 
Paging System (Note 4) 

Music-On-Hold 33C Voice Coupler (Note 4) 
D-180980 Kit of Parts 

Tone-On-Hold D-180731 Kit of Parts 

External Ringing ElCM, SlAMP, or LIAM Ringer 

Supplementary Power 1984 Power Unit 

Note I: Mounted external to telephone set. 

Note 2: Option not offered when set is wall mounted. 

Note 3: KS-16626Ll2 relay may also be required. 

Note 4: Only one 33C voice coupler is required per system. 
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PRIMARY 
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ROTARY 981A01 981A02 

TOUCH-
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2981A01 2981A02 
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. 
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(Note 2) (Note 2) . . 
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Fig. I - Primary Telephone Set 

Fig. 3-Built-ln Speakerphone Satellite Telephone Set 

Fig . 2-Basic Satellite Wall Telephone Set 
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HFAI 
MODULE 

Fig. 4-Hands-Free Answer on Intercom Satellite Telephone Set With Faceplate Removed 

El-Type Ringers-Section 501-251-100 

LIAM Ringer-Section 501-258-101 

SlAMP Tone Ringer-Section 501-260-100 

Electro-Magnetic Interface Protection-X-4235 

2. IDENTIFICATION 

2.01 The 4A System consists primarily of key 
telephone sets and various connecting hardware 

and cables. Basic operating features are supplied 
as part of the telephone sets, while additional 

apparatus, installed in the sets or externally, 
provides optional features. 

BASIC FEATURES 

2.02 The following features are provided in all 
4A System telephone sets and require no 

additional installation: 

(a) Pickup, Hold, and Illumination-Standard 
key system pickup, hold, and line status 

lamp indications, including flash on incoming 
CO/PBX line calls, steady on answered calls, 
and wink-on-hold are provided. Systems with 
one primary set are limited to two common 
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PRIVACY 
BOARD 

LOUDSPEAKER 
VOLUME 
CONTROL 

Fig. 5 - Basic Satellite Desk Set With Faceplate and Upper Housing Removed 

CO/PBX lines; systems with two primary sets 
can have up to fou r lines. 

(b) 2 -Path Intercom With D SS-Two paths 
are provided for intercom calls, each associated 

with an IC button in the pickup key. A busy 
path is indicated by a steady lamp adjacent to 
the IC button. The DSS buttons allow one-way 
voice signaling of called stations without dialing. 
A two-way conversation is established when the 
called party goes off-hook and picks up the 
intercom path. Ten DSS codes are available; in 
systems with more than ten stations, codes must 
be shared. The intercom code is set at each 
station by means of a programming switch and 
may be reprogrammed by the customer. Systems 
with one primary set are limited to a single 
intercom path; systems with two primary sets 
have two paths. 
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(c) A u to m atic B u tton Restoration 
(ABR)- Depressed line or intercom buttons 

are mechanically returned to the unoperated 
position when the handset is placed on-hook. 
This prevents inadvertent intrusion into calls in 
progress when handset is picked up and prevents 
lines from being left bridged after a conference 
call. 

(d) B uilt-In Loud s p eaker-The built-in 
loudspeaker is bridged across the handset 

receiver when the locking SPKR button is 
operated, permitting other people in the area to 
hear both sides of a conversation. The loudspeaker 
has a thumbwheel volume control on the front 
of the telephone. This loudspeaker also receives 
tone and voice signaling. 

Note: In BIS and HFAI sets with 4A 
speakerphone added, the bridging feature is 
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TABLE B 

STATUS OF MANUFACTURE DISCONTINUED (MD) COMPONENTS AND APPARATUS 

MD UNIT REPLACED REASON FOR APPLICATION OF 
BY CHANGE MD UNIT 

Meet FCC Registration Previously used unit can 
91A Connecting Block 918 Requirements in 4A be reused in any instal-

System lation 

Meet FCC Registration Previously used unit can 
24A Apparatus Unit 248 Requirements in 4A be reused in any instal-

System lation 

Meet FCC Registration Previously used unit can 
30A Apparatus Unit 30AM Requirements in 4A be reused in any instal-

System lation 

Meet FCC Registration Previously used unit can 
33A Voice Coupler 33C Requirements in 4A be reused in any instal-

System lation 

D-180730 Music- Meet FCC Registration Previously used unit can 
On-Hold Kit of D-180980 Requirements in 4A be reused in any instal-
Parts System la ti on 

1982 Power Unit 1984 Meet New Underwriters Any installation 
Laboratories Standards 

20128 Transformer 2012D Design Improvement Any installation 

disabled but equivalent service is provided by 
the speakerphone. 

(e) Tone Signaling-The alerting signal for 
incoming CO/PBX lines is a tone source 

rather than conventional ringing. It is supplied 
through the built-in loudspeaker. Each station 
can be individually programmed by the customer 
to be tone signaled on any combination of incoming 
CO/PBX lines. 

(f) Voice Signaling-Voice signaling rather 
than ringing or tone is provided on the 

intercom paths. The calling party alerts the 
called station by voice while holding down the 
appropriate DSS button. The called station 
receives this voice signal through its built-in 
loudspeaker. Multiple stations may be signaled 
by depressing more than one DSS button at a 

time. When the called station picks up the 
handset, the loudspeaker is attenuated. 

(g) Multiline Conferencing-Two or more 
CO/PBX lines can be conferenced by a station 

by simultaneously depressing the associated 
locking buttons. Transmission quality is degraded 
as more lines are added. 

Note: Intercom lines cannot be conferenced 
with CO/PBX lines. 

(h) Recall-The R button, located below and 
to the left of the dial on each set, has two 

functions: (1) to drop a line and reoriginate dial 
tone without going back on-hook and (2) to signal 
[flash] the attendant when the 4A System is 
behind a PBX or Centrex. The R button should 
be used for these operations instead of depressing 
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the switchhook which will cause the line or 
intercom buttons to restore. 

(i) Outgoing Service During Power 
Failure-Outgoing CO/PBX calls can be 

made from the 4A System even when local 
power has failed. 

OPTIONAL FEATURES (TABLE A) 

2.03 The following options are available as 
separately installed items or as features of 

specific telephones: 

(a) Personal Line-Each station in the 4A 
System can be provided with one noncommon, 

personal CO/PBX line. Each such line requires 
the installation of a separately mounted 30AM 
apparatus unit which provides standard key 
system pickup, hold, and line status lamp 
indications for that line. The personal line is 
assigned to a button in the line pickup key. A 
given personal line may be shared by more than 
one station in the system, and it will ring at 
every station where it is connected. Music- or 
tone-on-hold is available as an option with this 
feature. 

(b) TOUCH-TONE Dialing-Rotary dialing 
can be replaced by TOUCH-TONE dialing 

by ordering appropriate telephone codes. Rotary 
dial and TOUCH-TONE dial sets may be 
intermixed in the 4A System without additional 
equipment. 

(c) Privacy/Privacy Release-A station 
equipped with the optional privacy feature 

is prevented from entering a CO/PBX call in 
progress. Privacy is implemented on a per-station 
basis by installation of a D-180729 Kit of Parts. 
The station can be released from this condition 
by the operation of the privacy release feature 
at the other station(s) on the call. All 980-series 
telephone sets have the factory-wired PRIV RLS 
button, which should be designated only when 
at least one station in the system has privacy 
installed. 

Note: The privacy feature applies to all 
CO/PBX lines but not to intercom lines. 

(d) Station Restriction-Placing of all outgoing 
CO/PBX calls from a station can be prevented 

by shorting bar changes inside the set. 
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(e) Music-On-Hold-Music from customer-pro-
vided music source is supplied to CO/PBX 

lines placed on hold. Installation of one 33C 
voice coupler per system and a D-180980 Kit of 
Parts in each primary station and each 30AM 
apparatus unit is required. 

(f) Tone-On-Hold-An alternative to 
music-on-hold, it provides intermittent bursts 

of tone to CO/PBX lines placed on hold. Installation 
of a D-180731 Kit of Parts in each primary station 
and each 30AM apparatus unit is required. 

(g) Supplementary Alerting Device 
Access-The operation of an external relay 

to control bells, gongs, horns, etc, by incoming 
ringing on CO/PBX lines and/or by depression 
of an assigned DSS button is provided. This 
feature requires installation of a 25A apparatus 
unit, an external relay, and a signal with its 
power source. 

(h) Paging-Voice announcements can be made 
over 109A loudspeaker sets or a customer-owned 

and maintained paging system. The latter 
arrangement requires the use of a 27A apparatus 
unit to provide proper interface with the 4A 
System. Background music may be provided by 
means of customer-provided music and a 33C 
voice coupler (same source and coupler used for 
music-on-hold). The paging path is activated by 
operation of a DSS button assigned to this 
feature. The 109A loudspeaker contains two 
customer-accessible volume controls for adjusting 
background music and paging volume; background 
music is automatically muted during paging. 

Note: For normal voice inputs, the minimum 
output of the 27A apparatus unit is -30 dBm 
into 600 ohms. 

(i) Preset Intercom Multiple Voice 
Signaling-Allows any number of preselected 

stations and/or paging loudspeakers to be voice 
signaled simultaneously by means of a designated 
DSS button. A 26A apparatus unit is required 
for this feature. 

Remember that a DSS code used for 
supplementary signaling, paging, or 
preset intercom signaling is no longer 
available as it station code. 



(j) Code Busy DSS Key-Lamps in this 
DSS key indicate that one or more stations 

assigned to a DSS code are off-hook or being 
voice signaled. This feature can be implemented 
on a per-station basis by replacing the factory-installed 
DSS key with an identical size 664C key which 
contains LEDs. 

Note: In systems where 980-series sets are 
mixed with 830-series sets, the 664C key will 
indicate busy 980-series sets only. 

(k) Power Failure Ringing-The 24B apparatus 
unit provides two C4B ringers and associated 

circuitry to connect the ringers to the CO/PBX 
lines in the event ac power to the 4A System 
fails. Installation of a 24B for each primary 
station is required. 

(I) Hands-Free Answer on Intercom-The 
HFAI is available only as a built-in feature 

of two 4A telephones (983A02 and 2983A02). It 
allows incoming intercom calls to be answered 
without any manual action by the called party; 
the microphone in the HF AI is turned on by 
the incoming call. The HF AI station user can 
operate a "mike-off" button to disable the 
microphone while still receiving voice signaling 
or use a "do-not-disturb" button to both disable 
the microphone and block voice signaling. 

(m) Speakerphone-Speakerphone service 
permits hands-free conversations on CO/PBX 

and intercom lines and is available in the 4A 
System in two configurations only. 

(1) Built-in speakerphone telephone sets 
(983A01 and 2983A01). 

(2) An external 4A speakerphone connected 
to the HF AI telephone set. The installation 

of a D-180732 relay Kit of Parts is required. 
The 4A speakerphone cannot be used with 
any other 4A System telephone sets. 

In all telephones with speakerphone, 
the ability to bridge the set loudspeaker 
across the incoming line with the 
SPKR button is disabled. 

(n) Repertory Dialing-This feature is 
provided by connection of an 870Al (rotary 

dial) or 2870Al (TOUCH-TONE dial) adjunct 
repertory dial with a DlOY-50 cord to desk models 
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of satellite telephone sets. It allows numbers 
stored in the dial memory to be called by the 
operation of a single button. 

(o) Supplementary Power-A 19B4 power 
unit can be used to increase the basic power 

capacity of the 4A System and to compensate 
for the additional power required for HF AI sets, 
code busy DSS keys, and 109A paging loudspeakers. 
If any of these optional features are employed 
in the 4A System, supplementary power may be 
required. 

Note: The 19B4 power unit supplies only 
24-volt battery to the 4A System. The built-in 
power supplies in the primary sets continue 
to provide lamp power to the system and 
control circuit power to the primary sets when 
a 19B4 is connected. 

(p) External Ringing-This feature is provided 
by connecting an external ringer (such as 

an ElCM, SlAMP, or LlAM) across the CO/PBX 
tip and ring leads at the network interface. 

(q) Special Purpose Handsets-The KlC 
handset supplied with each 4A System desk 

telephone can be removed and replaced with a 
standard G4 or G15 handset or with one designed 
for long loop, handicapped users, or noisy 
locations. A D-180851 Kit of Parts must be 
installed on the new handset to adapt it to the 
4A System telephone. 

TELEPHONE SETS 

2.04 The 980-series telephone sets are completely 
new in design; all components are connected 

by means of plugs and jacks for quick assembly 
and replacement. Primary and basic satellite sets 
are packaged in housings of the same width, but 
the primary sets are somewhat deeper because of 
the control and power circuitry they contain. The 
BIS and HFAI satellite sets require a wider housing 
to accommodate their additional features. 

2.05 The basic features described in paragraph 
2.02 appear in all sets. The 663A2 line key 

contains ten buttons-hold, four common CO/PBX 
lines, an optional personal line, two intercom paths, 
an optional privacy release, and built-in loudspeaker 
on/off control. The LED status lamps are associated 
with each line and intercom path button. The 664B 
DSS key consists of two horizontal rows of five 
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buttons, each of which may be assigned to one or 
more stations, a paging loudspeaker, supplementary 
ringing or preset multiple signaling. Between the 
two rows of DSS buttons and under a hinged cover 
are the programming switches for DSS code 
assignment and CO/PBX line ringing control. The 
built-in loudspeaker is located under the handset, 
and its volume control is below and to the right 
of the dial. The recall (R) key is below and to 
the left of the dial. All sets employ the KlC 
modular handset. The rotary dial is standard, but 
TOUCH-TONE dial is available. 

2.06 The internal arrangement of the telephones 
is based on the use of a molded plastic 

chassis to which the components of the set are 
attached and an electrical interconnect field into 
which the components are plugged (Fig. 5). The 
interconnect field also contains positions for plugging 
in optional features and switches A through H for 
adapting the set to options. Outside connections 
are made by way of the set mounting cord or 
separate cords for such optional features as personal 
lines, 4A speakerphone, and repertory dialing. In 
primary sets (Fig. 6), the mounting cord plugs into 
a wiring harness which distributes leads to the line 
key and the control logic board. In the other 
desk-type sets, the mounting cord plugs directly 
into the line key. The system connector cable is 
intended to be plugged directly into the wall sets 
without the use of mounting cords, which are not 
supplied with wall sets. 

2.07 Mounted on the base of each primary set is 
a logic board containing control and power 

circuitry for two CO/PBX lines and one intercom 
path, and a transformer for supplying ac power to 
the logic board (Fig. 6). Up to seven satellite 
telephones can derive their power from one primary 
set. Each primary set contains a polarity guard 
circuit which prevents battery reversals on the 
CO/PBX lines from interfering with TOUCH-TONE 
dial operation and multiline conferencing. 

PBX INTERFACE 

2.08 The 4A System will interface with all PBXs 
except that it cannot provide for ground-start 

operation of CO trunks which bypass the PBX in 
the event of PBX power failure. In all other 
respects, the system performs on PBX lines in 
the same manner as on CO lines. For PBX use, 
the only restriction on the number of telephone 
sets is that each 25-pair connector cable system 
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can serve a maximum of 2 primary stations and 
14 satellite stations. Although 4A telephone sets 
behind a PBX have full capabilities, they can contact 
telephones in other systems only via PBX lines. 
To signal the PBX operator, the recall button must 
be used. 

FCC REGISTRATION 

2.09 The 4A System was tested per, and complies 
with, the rules and regulations in Subpart 

D of Part 68 of the FCC rules. The FCC has 
defined a register-only date after which new 
product, which is registered, can be installed. Old 
product which is not registered but had previously 
been installed is "grandfathered" and may be 
reinstalled. 

2.10 The system may be interconnected in a 
"home-run" configuration, in a bridged 

configuration, or in a combination of both methods 
(Fig. 7). All interconnections between the 4A 
System and the telephone network must be made 
via a standard jack (eg, RJllC or RJ14C) and fully 
protected premises wiring. The type of network 
address signaling is E and the ringer equivalence 
number for the system varies from one to five as 
a function of the number of power failure ringer 
apparatus units a particular configuration contains. 

ORDERING GUIDE 

A. Telephone Sets 

2.11 Order the required telephone sets from the 
following list. Sets are supplied in ivory 

only and are shipped with E-6723 key designation 
tabs and disposable faceplates. Order the desired 
permanent faceplates separately: 

(a) Primary Sets-Order one for a system 
with one or two CO/PBX lines and one 

intercom path; order two for a system with three 
or four CO/PBX lines and two intercom paths. 

• 981A01 (desk model, rotary dial; includes 
D50AB-50 mounting cord) 

• 2981A01 (desk model, TOUCH-TONE set; 
includes D50AB-50 mounting cord). 

(b) Satellite Sets-Order as required. 



UPPER HOUSING 
WITH CHASSIS 

AMPLIFIER 
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TRANSFORMER 

LOWER HOUSING WITH 
BASE ANO LOGIC ASSEMBLY 

Fig. 6-Primary Set Disassembled 

(1) Basic Satellite Desk Sets: 

• 981A02 (desk model, rotary dial; includes 
D50A W-50 mounting cord) 

• 2981A02 (desk model, TOUCH-TONE set; 
includes D50A W-50 mount ing cord). 

(2) Basic Satellite Wall Sets: 

• 981A03 (wall model, rotary dial; mounting 
cord not incl uded) 

• 2981A03 (wall model, TOUCH-TONE set; 
mounting cord not included). 

(3) The BIS Satellite Sets: 

• 983A01 (desk model, rota ry dial; includes 
D50A W-50mountingcord, DBW-50 speakerphone 
power cord, 2012D transformer, and 86A 
connecting block to provide an interface for 

Dor H station wire or n inside wiring cable 
used to connect the 2012D to the BIS set) 

• 2983A01 (desk model, TOUCH-TONE set: 
includes D50A W-50 mounting cord, DSW-50 
speakerphone power cord, 2012D transformer, 
and 86A connecting block to provide an 
interface for D or H station voice or D 
inside wir ing cable used to connect the 
2012D to the BIS set). 

Note: Desk model of BIS set can be converted 
to wall set by use of kit of parts listed in 
paragraph 2.14. 

(4) The HFAI Satellite Sets: 

Keep in mind when ordering HFA I 
sets that each one consumes as m uch 
power as any other two stations; 
therefore, either the total number of 
stations in th e sys tem may have 
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TELEPHONE 

TELEPHONE 

BACKBOARO TELEPHONE 

A. BASIC HOME-RUN WIRING SYSTEM 

TELEPHONE 

TELEPHONE 

MAIN SYSTEM CABLE 
TELEPHONE TELEPHONE 

TELEPHONE 

B. BASIC BRIOGED WIRING SYSTEM 

TELEPHONE 

TELEPHONE TELEPHONE 

BACKBOARD TELEPHONE 

C. COMBINATION OF BRIDGED WITH HOME-RUN SYSTEM 

Fig. 7-Simplified Block Diagram of Basic Wiring Methods 
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to be reduced or supplementary 
power used (see paragraph 3.13). 

• 983A02 (desk model, rotary dial; includes 
D50A W-50 mounting cord) 

• 2983A02 (desk model, TOUCH-TONE set; 
includes D50A W-50 mounting cord). 

Note: Desk model of HF AI set can be 
converted to wall set by use of kit of parts 
listed in paragraph 2.14. 

2. 12 Order the following as required depending 
on the types of telephones being installed: 

•Block, Connecting, 91B (order one for each 
primary station) 

• Faceplate, 61 C-t (for 981-type sets) 

• Faceplate, 261 C-t (for 2981-type sets) 

•Faceplate, 63D-t (for 983-type sets) 

•Faceplate, 263D-t (for 2983-type sets) 

t Add color code suffix as follows: 

Avocado (-100) 
Teak (-108) 
Walnut (-109) 
Gold (-111) 
Orange (-112) 
Brown (-113) 
Red (-114) 
Blue (-115) 
Black (-118) 

B. Optional Apparatus 

2. 13 Order the following apparatus as required 
to implement options (see Table A). 

(a) Personal Line: 

•Unit, Apparatus, 30AM (order one for each 
personal line to be installed; includes 95Bl 
power unit) 

• D-180758 Kit of Parts (consists of 86A 
connecting block, D8W-50 cord, jack assembly, 
plug retainer, and mounting bracket; order 
one for each primary, basic satellite, or 
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HF AI satellite set to be equipped with a 
personal line; do not order for BIS satellite 
set to be equipped with a personal line). 

(b) External 4A Speakerphone (order one 
of each of the following for each HF AI 

station to be equipped): 

• Adapter, 223C (includes D16H-50 cord and 
M2FG cord) 

• D-180732 Kit of Parts (includes relay board 
and button stop for SPKR button) 

•Loudspeaker, 108A (any color) 

•Transmitter, 680A (any color) 

• D-180508 Kit of Parts (provides ivory housing 
for loudspeaker and ivory trim for transmitter) 

• Unit, Power, 85Bl-49. 

(c) Repertory Dialing: 

•Dial, Repertory, Adjunct, 870Al (rotary dial) 
or 2870Al (TOUCH-TONE dialing) (order 
one for each desk-type satellite station to 
be equipped for repertory dialing) 

•Cord, DlOY-50 (order one for connecting dial 
to telephone; 2 feet long) 

•Unit, Power, 95Bl (order one for each 
repertory dial). 

(d) Power Failure Ringing: 

•Unit, Apparatus, 24B (order one for each 
primary set to be provided with power 
failure ringing). 

(e) Access to Supplementary Alerting 
Device: 

•Set, Relay, KS-16626112 or Relay, KS-16301117 
(order one for use with 25A apparatus unit 
to operate an auxiliary signal) 

•Unit, Apparatus, 25A (order one for each 
supplementary signaling device to be operated) 

•Desired alerting unit and its power source. 
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(f) Preset Intercom Voice Signaling: 

•Unit, Apparatus, 26A (order one for each 
preset intercom voice-signaling arrangement 
to be installed). 

(g) Paging: 

•Set, Loudspeaker, 109A (order quantity 
required for paging and background music; 
includes wall mounting bracket with 85A 
connecting block attached, D8W cord, and 
four rubber washers). 

Each 109A loudspeaker consumes as 
much power as a primary, basic satellite, 
or BIS set. Refer to paragraph 3.14. 

•Coupler, Voice, 33C (one is required for 
background music on any paging system; 
can be same one used for music-on-hold) 

•Unit, Apparatus, 27A (order one for interface 
between 4A System and a customer-owned 
and maintained [COAM] paging system) 

Note: The 27 A will not drive COAM speakers 
directly. 

•Set, Relay, KS-16626L12 (order one for use 
with COAM paging system that requires a 
contact closure). 

(h) External Ringing: 

•Ringer, EICM, SlAMP, or LIAM (order up 
to three for each CO/PBX line to be equipped 
with external ringing but no more than 
two if power failure ringing is provided). 

(i) Supplementary Power: 

•Unit, Power, 19B4 (order one if the power 
requirements of the system being installed 
exceed the capacity of the built-in power 
supplies in the primary sets; refer to 
paragraph 3.14 for details of calculating 
power requirements) 
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•Cord, Power (order one of required length 
for 19B4 power unit): 

824013262 (P-40J326)-1-l/2 feet 
824013270 (P-40J327)-2 feet 
824013288 (P-40J328)-4 feet 
824013296 (P-40J329)-6 feet 
824010995 (P-40J099)-12 feet. 

C. Optional Components 

2.14 Order the following components as required 
to implement options (see Table A). 

(a) Privacy: 

• D-180729 Kit of Parts (privacy circuit board; 
order one for each station to be locked out). 

(b) Music-On-Hold: 

•Coupler, Voice, 33C (order only one per 
system when music-on-hold is provided 
and/ or when background music is provided 
on paging system) 

• D-180980 Kit of Parts (music-on-hold circuit 
board; order one for each primary station 
and each personal line to be equipped with 
music-on-hold). 

(c) Tone-On-Hold: 

• D-180731 Kit of Parts (tone-on-hold circuit 
board; order one for each primary station 
and each personal line to be equipped). 

(d) Wall Mounting: 

• D-180747 Kit of Parts (order one for each 
BIS or HF AI set to be converted from desk 
set to wall set). 

(e) Code Busy Indication: 

•Key, 664C (code busy DSS key; order one 
for each station to be equipped for busy 
status indication; includes E-6873 key 
designation tabs). 

Each 6640 key consumes as much 
power as a primary, basic satellite, or 
BIS set. 



(f) Handsets for Special Applications: 

•Handset, G6BM (impaired hearing, modular) 

•Handset, D-180413 (more receive gain than 
G6BM, modular) 

• Handset, G7BM (weak speech, modular) 

•Handset, G8BM (noisy location, modular) 

•Handset, G15AM (general use, modular) 

•Handset, G4BM (G-type equipped with 
shoulder rest, modular) 

• Handset, G36AM (long loop, 3-dB transmit 
gain, modular) 

• D-180851 Kit of Parts (ivory transmitter 
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(d) Cables, Connector (for system cabling 
between telephone sets; specify desired 

length): 

• A25B (single-ended) 

• A25B (double-ended) 

• A25D (single-ended) 

• B25A (double-ended). 

(e) Cable, D Inside Wiring 

(f) Cord, D50AB-50 (7 feet or 18 feet; extension 
mounting cord for satellite sets; not intended 

for extending primary set mounting cord) 

(g) Cord, D4BU or D6AP (double-ended, modular) 

and receiver covers; order one for each (h) Wire, Station, D, H, or SK 
handset). 

D. Interconnection Components 

2.15 Unless otherwise noted, the following list 
consists of typical components recommended 

for interconnecting the parts of the 4A System. 
Refer to Fig. 8 and 9 for typical connection 
arrangements. 

(a) Adapater, 3-Way Bridging, KS-19252 type 

(b) Block, Connecting, 91B (required for 
connecting primary set to network interface 

and system cable) 

(c) Blocks, Connecting, 66-Type in various 
configurations: 

• Backboard, 184Al (includes two 66B4-25 
blocks) 

• Backboard, 184B2 (includes four 66B4-25 
blocks) 

• Block, Connecting, 66E3-25 

• Adapter, 161A (adapts 66-type terminals 
for spade-tipped leads). 

E. Replaceable Components 

2. 16 All Sets: 

• Amplifier, 84100911)3 

• Assembly, Dial, Rotary, 841010770 (includes 
8TA-119 dial) 

•Assembly, Dial, TOUCH-TONE, 841010762 
(includes 35AU3A dial) 

• Assembly, Loudspeaker, 841009053 

• Cord, H4DU-50 (handset cord) 

• Form, E-6723 (key designation tabs for line 
keys and standard DSS keys) 

• Form, E-6873 (key designation tabs for code 
busy DSS keys) 

•Handset, KlC-50 

• Jack, 616JK (handset jack) 

• Key, 663A2 (line key) 

• Key, 664B (DSS key) 

•Key, 683C (recall key) 
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I", ~ 
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~ 

SEE NOTES 1, 2 AND 3 OF FIG. 9. 

* SYSTEM CABLING (25 PAIR) MAY CONSIST OF D INSIDE WIRING (IW) CABLE 
OR B25A, A25B OR,A250 CONNECTOR CABLES. 

BGM - BACKGROUND MUSIC 
MOH - MUSIC ON HOLD 

** SATELLITE SETS CONNECTED VIA MOUNTING CORDS SUPPLIED OR 050AB EXTENSION 
CORDS, USED WITH SYSTEM CONNECTOR CABLE OR 66E3-25 BLOCK WITH OIW CABLE. 

t 0 OR H STATION WIRE OR DIW CABLE. 

Fig. 8-Typical Installation Using "Home-Run" Connections 
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TO T, R f"NETWORK l D4BU CORD 91B ** 
CO/PBX ------+l-----<(l~----1 

( LINES ANO 2 \__:NTER~C..:J ( 25 FT MAX) 
CONN BLK 1-----------1 
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CUSTOMER 
PROVIDED 
MUSIC SOURCE 

050AB MTG CORO 
(7 FT ONLY) 

MOH 

33C 
VOICE 
COUPLER 

(NOTE 1) 

109A LOUD 
SPEAKER 
SET 

TO 2NO LOUDSPEAKER 
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(PERSONAL LINE\__:NTER~c_:i (25 FT MAX) ...._uN_I~T~__. 

P - PAGING 
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TRANS
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OR 
OIW 
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DBW 
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NOTES: 
1 • IF LINES 3 AND 4 ARE REQUIRED, ANOTHER 

PRIMARY SET AND 91B CONNECTING BLOCK MUST 
BE CONNECTED INTO SYSTEM. 

FROM 
VOICE 
COUPLER 

2. 24B, 25A, 2SA ANO 27A APPARATUS UNITS CAN BE 
INSERTED INTO SYSTEM CABLING AT ANY POINT. 

3. 24B APPARATUS UNIT REQUIRES CONNECTION TO 
NETWORK INTERFACE VIA 04BU CORD OR TO 91 B 
BLOCK ASSOCIATED WITH PRIMARY SET VIA H 
STATION WIRE OR D INSIDE WIRING CABLE. THE 
25A ANO 27A UNITS REQUIRE CONNECTION TO 
EXTERNAL EQUIPMENT VIA SUITABLE WIRE PAIRS. 

* KS-19252 BRIDGING ADAPTER OR SSE3-25 CONNECTING BLOCK. 

(NOTE 3) 

SATELLITE 
SET 

SATELLITE 
SET 

BSA 
CONN 
BLK 

BIS 
SET 

109A LOUD
SPEAKER 
SET 

APPARATUS 
UNIT 
(NOTE 2) 

(NOTE 3) 

** SYSTEM CABLING (25 PAIR) MAY CONSIST OF 0 INSIDE WIRING (IW) CABLE 
OR B25A, A25B OR A25D CONNECTOR CABLES. 

t SATELLITE SETS ARE CONNECTED VIA MOUNTING CORDS SUPPLIED, 050AB 
EXTENSION CORDS, OR A25B OR B25A CONNECTOR CABLES. 

tt D OR H STATION WIRE OR DIW CABLE. 

Fig. 9-Typical Installation Using Bridged Connections 

I 
I 

** 

** 

MORE TELEPHONE 
SETS ANO SYSTEM 
COMPONENTS CAN 
BE ADDEO AS NEEDED 

SATELLITE 
SET 
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• D-180828 Kit of Parts (963E-2 connectors 
for use as shorting bars on interconnect 
field) 

• Potentiometer, 842618985 (loudspeaker volume 
control). 

2.17 Primary Sets: 

• Assembly, Base, and Logic, 841009087 (includes 
base, control logic board, and wiring harness) 

• Assembly, Field, Interconnect, 841009954 

•Cord, D50AB-50 (mounting cord, 7-foot only) 

•Housing, Upper, 61AU-50 

•Housing, Lower, 61BL-50 

• Transformer, KS-21361L5 (includes 6-foot 
power cord and heat sink). 

2.18 Basic Satellite Sets: 

• Assembly, Field, Interconnect, 841009954 
(wall sets only) 

• Assembly, Field, Interconnect, 841009988 
(desk sets only) 

• Cord, D50A W-50 (mounting cord, desk sets 
only) 

•Housing, Lower, 61AL-50 (desk sets only) 

•Housing, Upper, 61AU-50 

•Housing, Wall, 61AY-50 (wall sets only). 

2.19 BIS Satellite Sets: 

• Assembly, Field, Interconnect, 841015449 

•Circuit, Interface Signaling, Voice, 841010788 

• Cord, D8W-50 

• Cord, D50A W-50 

• Housing, Lower, 63AL-50 

•Housing, Upper, 63AU-50 
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• Transformer, 2012D 

• Transmitter-Receiver, IA (BIS module) 

2.20 HFAI Satellite Sets: 

• Assembly, Field, Interconnect, 841015050 

• Cord, D50A W-50 

• Housing, Lower, 63AL-50 

•Housing, Upper, 63AU-50 

• Module, HF AI, 841010796. 

3. INSTALLATION AND CONNECTION 

PLANNING 

3.01 Consult with the customer to determine 
where the 4A System stations should be 

installed, optional features desired, the best routes 
for interconnecting cables, intercom code assignments, 
paging requirements, and the optimum locations 
for connecting blocks, apparatus units, adapters, 
etc. 

Caution: Remind the customer that after 
installation has been finished, primary 
station power cords must remain plugged 
in or service will be interrupted. 

3.02 Select the most appropriate method of 
interconnecting the stations of the 4A System 

(Fig. 7). Use existing cabling from a previous 
installation, if possible. 

Caution: If supplementary power from 
a 19B-type power unit is needed, the 
"home-run" method of cabling must be 
used. 

(a) "Home-run" cabling-In this method, each 
station is separately cabled back to a common 

cross-connection field such as a 184B2 backboard. 
A typical "home-run" installation is shown in 
Fig. 8. The "home-run" cabling method is 
preferred over other methods because it is usually 
simpler to install and allows maximum system 
growth. 

(b) Bridged cabling-In this method, each station 
is bridged across a main cable which carries 



system signals. Bridging points are provided 
by KS-19252 bridging adapters and/or 66E3-25 
connecting blocks. See Fig. 9 for a typical 
bridged installation. The bridged method should 
only be used when all system power can be 
supplied from the primary set(s) and where 
significant system growth is not expected. 

(c) Combination-A basic "home-run" system 
can be modified, if supplementary power is 

not needed, by bridging several stations across 
a direct line from the backboard. This method 
is useful where the distribution of stations is 
very unsymmetrical or where a close group of 
stations is remote from the rest of the system. 

Caution: The 91-type connecting block 
must always be used for connecting a 
primary set into the 4A System. 

3.03 In all installations, regardless of the cabling 
method used, a primary station is connected 

into the system by plugging its 7-foot mounting 
cord into the associated 91B connecting block 
(Fig. 10). The 91B block also provides a modular 
jack for connection to the network tip and ring 
interface with a D4BU cord. 

3.04 In existing installations, 91A (MD) connecting 
blocks (Fig. 11) may be used to interface 

between primary sets and CO/PBX lines; it is 
permissible to reuse these blocks in other installations. 

3.05 Apparatus units 24B through 27 A can be 
mounted where there is convenient access 

to system cabling. Each unit has input and output 
connectors which mate with the system cable 
connectors, allowing the unit to be inserted between 
stations or at the end of a cable run. Specific 
instructions for the location of apparatus units and 
other optional external equipment are included in 
the installation instructions for particular features. 

3.06 Select and order the appropriate apparatus 
according to the job requirements (see 

ORDERING GUIDE). 

ELECTRICAL PROTECTION 

3.07 Under normal conditions, the 4A System will 
provide satisfactory performance in the 

presence of surges in the telephone plant caused 
by lightning. If care is exercised to follow good 
protection practices as discussed in Sections 
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518-010-105, 876-100-100, and 876-300-100, there 
should be no need to install a coupled bonding 
conductor. 

3.08 Coupled Bonding Conductor-Under unusual 
circumstances, a particular installation may 

experience a high incidence of lightning-related 
troubles. This might be due to the excessive length 
of the bonding conductor between the protector 
and power grounds. Where the length of the bond 
between these grounds exceeds 20 feet, use of a 
coupled bonding conductor is recommended. 

3.09 A coupled bonding conductor follows the 
same route as the inside wiring cable. This 

conductor can consist of a shield, spare pairs of 
the inside wiring cable, or a wire tie-wrapped to 
unshielded cable. It is connected to the lug on 
the building entrance facility protector and to the 
equipment single point ground terminal. Due to 
the mutual coupling between this wire and 
the tip and ring conductors, the potential 
difference appearing between the equipment 
ground and the protector lug is minimized. 

3.10 In an actual 4A System installation, the 
coupled bonding conductor should be connected 

between the green wire ground terminal of the 
117-volt 60-Hz power outlet serving each primary 
set, 19B4 power unit, or 30AM apparatus unit and 
the protector lug. To facilitate connection to the 
power outlet green wire ground, an outlet adapter 
such as the Hubbell part 5291 (brown) or 5291-1 
(ivory) can be used. 

ELECTRO-MAGNETIC INTERFERENCE 

3.11 The 4A System has been designed with 
adequate electro-magnetic interference (EMI) 

protection for most installations. However, a few 
installations very near radio transmitters may 
require additional EMI protection for either tip 
and ring or intercom circuits. Instructions for EMI 
protection are contained in X-4235, conversion of 
98112981- and 983/2983-type telephone sets ( 4A 
System). 

POWER REQUIREMENTS 

3. 12 The customer is responsible for providing 
suitable 117-volt 60-Hz power outlets, not 

under control of switches, for the following apparatus 
of a 4A System installation: each primary set, 
19B-type power unit, BIS station, 4A speakerphone, 

Page 21 



SECTION 518-450- 106 

MOOULARJACK 
FORT AND R 
CONNECTIONS 
TO NETWORK 
INTERFACE 

Fig. 10-918 Connecting Block 

repertory dial, and 30A-type apparatus unit. The 
outlets should be separately fused, where possible, 
to avoid accidental system shutdown. 

Caution: Plug primary set and power 
unit cords into grounded outlets only, in 
order to meet Underwriter's Laboratory 
conditions for listing and to provide proper 
system static electricity discharge protection. 
Make no connections between any point 
in the system and building ground, except 
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for the plug-ended 117-volt power cords 
and the 33-type voice coupler. 

Supplementary Power 

3. 13 Sufficient power is available from the bui lt-in 
power supplies in the primary sets for most 

4A System installations. However, a concentration 
of optional features (HF AI sets, 109A loudspeakers, 
code busy DSS keys) can make it necessary to 
install a 19B4 power unit for supplementary power. 



KS- 16671, LIO 
PLUG 

Fig. 11-91 A (MD) Connecting Block 

3.14 In order to determine whether supplementary 
power is required, follow this procedure to 

get the station equivalent number of the installation. 

(a) Calculate the values below based on the 
particular equipment being installed: 

(Number of non-HF AI sets, including primary 
sets) x 1 

(Number of HFAI sets) X 2 

(Number of 664C code busy DSS keys 
in excess of two per system) x 1 

(Number of 109A loudspeaker) X 

Sum (station equivalent numbers) 

(b) If the system has one primary station and 
the station equivalent number is greater 
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than 8, install a 19B4 power unit and use the 
"home-run" method of system connection. 

Note: Refer to paragraph 3.35 for detailed 
installation and con nection instructions for 
the 19B4 power unit. 

(c) If the system has two primary stations and 
the station equivalent number is greater 

than 16, install a 19B4 power unit and use the 
"home-run" method of system connection. 

Example: Installation has one primary set, 
four basic satellite sets with code busy DSS 
keys, two HF AI sets, one BIS set, and one 
109A loudspeaker. 

(a) 6 x 1 6 (non-HFAI sets) 

2 x 2 4 (HFAI sets) 

2 x 1 2 (664C keys) 

1 x 1 1 (loudspeaker) 

Sum 13. 

Therefore, a 19B4 power uni t is required. 

Supplementary power cannot extend 
the system capability (either 1 or 2 
primary sets) beyond 16 station sets 
or 32 station equivalents. 

CABLING RESTRICTIONS 

Caution: No more than 2000 running 
feet (total) of cable should be used 
for interconnecting the stations in any 
installation. 

3.15 Station Interconnection-In installations 
where bridged cabl ing is used (Fig. 9), the 

maximum distance between a ny satellite station 
and both primary stations or between primary 
stations must not exceed the restrictions in Table 
C. In a small system where on ly one primary 
station is required and bridged cabling is used , 
the total numher of station equivalents must not 
exceed eight since supplementary power cannot be 
used. When two primary sets a re used with 
bridged cabling, the limit is sixteen. 
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TABLE C 

LIMITATIONS ON CABLE LENGTH AND 
SYSTEM SIZE IN BRIDGED SYSTEM 

NUMBER MAXIMUM CABLE FEET FROM 
OF SATELLITES TO BOTH 

STATION PRIMARY STATIONS* 
EQUIVALENTS 

10 or less 1000 

11 900 

12 800 

13 700 

14 600 

15 500 

16 400 

* Sum of cable length from satellite set to 
first primary set and cable length from 
satellite set to second primary set. Total 
number of feet in any installation shall 
not exceed 2000 feet. 

3. 16 Personal Line Cabling-Personal lines 
do not utilize the system interconnection 

cables but require separate connections between 
stations and 30AM apparatus units. Figure 12 
illustrates the limitations on the connection of 
personal lines. Bridged cabling can connect a 
maximum of 16 sets to a 30AM apparatus unit. 
Refer to paragraph 3.56 for detailed instructions 
on installing personal lines. 

SYSTEM CABLING AND CONNECTIONS 

3. 17 Install the necessary connecting blocks, 
bridging adapters, apparatus units, and 

backboard at the desired locations and connect them 
with appropriate connector cables. Use the shortest 
possible lengths of cable consistent with other 
requirements of the installation. Where single-ended 
cables are used, cut them down on the connecting 
blocks in standard color-code sequence (Table D). 

TELEPHONE SETS 

3. 18 Carefully unpack the telephone sets and 
install them at the locations requested by 
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the customer. When placing desk-type telephones, 
allow enough room adjacent to the sets for repertory 
dials and external speakerphones if these options 
are to be installed. Put the appropriate designation 
tabs in the buttons of the line and DSS keys. 

Note: Do not install PRIV RLS tabs in any 
sets unless at least one station in the system 
is equipped with the privacy feature. On BIS 
satellite sets and HF AI sets to be equipped 
with 4A speakerphone, do not install the SPKR 
tab; this button is inoperative. 

A. Primary Sets 

Warning: Do not plug in the primary 
station power cords until all installation 
is complete. 

Caution: Do not use any extension 
cords between the set mounting cord 
and the 91B block. 

3.19 Place each primary set within power cord 
length (6 feet) of a suitable ac receptacle. 

Connect each primary set into the system by 
plugging its attached 7-foot D50AB-50 mounting 
cord directly into the assigned 91B block. 

B. Basic Satellite and HFAI Desk Sets 

3.20 Connect each set into the system with the 
attached D50A W-50 mounting cord; plug its 

free end into its assigned bridging adapter or 
extension cable. 

C. BIS Desk Sets 

3.21 Connect each set into the system with the 
attached D50A W-50 mounting cord; plug its 

free end into its assigned bridging adapter or 
extension cable. The BIS satellite desk stations 
require an additional connection to provide power 
for the built-in speakerphone. Mount the 86A 
block (Fig. 13) supplied with each BIS set in a 
convenient place near the station, and plug the 
DSW-50 cord extending from the back of the set 
into it. Use inside wire to connect terminals 7 
and 8 of the 86A block to the 2012D transformer 
supplied with the set. Do not plug the 2012D 
into an ac receptacle until all installation 
is complete. 
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30Af'I APPARATUS UNIT 

PERSONAL LINE 
TERMINAL GROUPS 

MAXIMUf'I 4 STATIONS BRIDGED 
ACROSS HOME-RUN CABLE 
TO 30Af'I 

( 1) (2) (3) (4) 
CA o+-c>+--c>+--o 

LP o+-c>+--<>+--o 
!---+-+--- SAf'IE AS ABOVE 

>--+--+-+-- SAf'IE AS ABOVE 

>---t--+--+-+-- SAf'IE AS ABOVE 

MAX!i'IUf'I CABLE 
LENGTHS 

NO. OF SETS f'IAX. CABLE FEET 
BRIDGED PER FROll 30Af'I TO 
TERMINAL FARTHEST 
GROUP STATION * 

1 1600 
2 BOO 
3 500 
4 400 

* TOTAL CABLE LENGTH FROM 30Af'I 
TO ALL ST A TIONS MUST MIT EXCEED 2000 FEET. 

Fig. 12-Personal Line Cabling Limitations 

D. Basic Satellite Wall Sets 

3.22 The wall model of the basic satellite telephone 
is a separately coded set and is equipped 

with a wall mounting plate and appropriate hardware. 
It is intended to be connected directly to a system 
connector cable and is, therefore, not supplied with 
a mounting cord. 

3.23 There are three basic methods of connecting 
a wall set into the system-(a), (b), and (c): 

(a) A system cable can be run along the wall 
surface to the location where the set is to 

be mounted and connected directly to the set 
(Fig. 14). . 

(1) Attach the wall mounting plate to the wall 
using four No. 8 screws. Place a spacer, 

supplied with the set, on each screw so that 
the plate stands off from the wall. 

(2) If the cable connector has a screw at the 
end, remove and discard the screw. 

(3) Remove the connector mounting screw 
(Fig. 15) from the top of the connector 

bracket on the wall plate and save for Step 
(6). (The lower bracket screw is captive to 
the bracket and should be left in place.) 

(4) Position the cable connector on the mounting 
brackets with the flange on its outer end 

between the stationary upper bracket and 
the floating clamp, and the flange on its 
lower end under the lower bracket (Fig. 15). 

(5) Start the lower bracket captive screw 
through the lower flange of the connector 

so that the connector is held loosely on the 
wall plate. 

(6) Put the mounting screw removed in (3) 
back into the upper bracket and run it 

through the flange of the connector and into 
the floating clamp. Tighten the screw enough 
to pull the floating clamp up firmly against 
the underside of the flange, but do not 
overtighten. 
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TABLED 

MOUNTING CORD/CONNECTOR CABLE LEADS AND CORRESPONDING 
TERMINALS ON 86-TYPE CONNECTING BLOCKS 

CONNECTOR OESIG· 88·TYPE BLOCK 
TERMINAL NATION 

COLOR 
' TERMINAL 

26 T(l) W-BL 1 
1 R(l) BL-W 2 

27 A(l) W-0 3 
2 CAl 0-W 4 

28 LP(l) W-G 5 
3 LC(l) G-W 6 

29 T(2) W-BR 7 
4 R(2) BR-W 8 

30 A(2) W-S 9 
5 CA2 S-W 10 

31 LP(2) R-BL 11 
6, LC(2) BL-R 12 

32 T(3) R-0 13 
7 R(3) 0-R 14 

33 A(3) R-G 15 
8 CA3 G-R 16 

34 LP(3) R-BR 17 
9 LC(3) BR-R 18 

35 T(4) R-S 19 
10 R(4) S-R 20 
36 A(4) BK-BL 21 
11 CA4 BL-BK 22 
37 LP(4) BK-0 23 
12 LC(4) 0-BK 24 

.J 

(7) Tighten the lower bracket screw so that 
the connector is securely mounted and 

does not wobble or shift around. 

(8) Place the strain relief strap on the cable 
about 6 inches from the connector. Secure 

the cable to the lower edge of the mounting 
plate with the cable positioned as shown in 
Fig. 14. 

(b) In some installations, a connector cable may 
be concealed in the wall and brought through 

an opening behind the telephone set (Fig. 16). 

(1) Attach the wall mounting plate to the wall 
using four No. 8 screws. Position the 

plate over the opening in the wall so the cable 
can enter through the hole in the plate and 
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CONNECTOR DESIO· COLOR 
66-TYPE BLOCK 

TERMINAL NATION TERMINAL 

38 
13 
39 
14 
40 
15 

41 
16 
42 
17 
43 
18 

44 
19 
45 
20 
46 
21 

47 
22 

48 
23 
49 
24 
50 
25 

ICT(l) BK-G 25 
ICR(l) G-BK 26 
DSS 2 BK-BR 27 
DSS 1 BR-BK 28 
LP(!Cl) BK-S 29 
LC(!Cl) S-BK 30 

ICT(2) Y-BL 31 
ICR(2) BL-Y 32 
DSS 4 Y-0 33 
DSS3 0-Y 34 
LP(IC2) Y-G 35 
LC(IC2) G-Y 36 

DSS6 Y-BR 37 
DSS 5 BR-Y 38 
+V Y-S 39 
COM S-Y 40 
DSS 8 V-BL 41 
DSS7 BL-V 42 

DSS 10 V-0 43 
DSS9 0-V 44 

PRI· SATEL· 
MARV LITE 

MOH +V V-G 45 
MOH COM G-V 46 
Tl/T3 +V V-BR 47 
Rl/R3 COM BR-V 48 
T2/T4 +V V-S 49 
R2/R4 COM S-V 50 

in such a way that the connector hood fits 
into the opening when mounted to the bracket. 
If the opening is too small to provide clearance 
for the hood, place a spacer on each mounting 
screw so the plate stands off from the wall. 

(2) Attach the cable connector to the wall 
plate as described in paragraph 3.23(a)(2) 

through (7). 

(3) Push any excess cable into the opening. 

(c) If the connector cable cannot reach the 
location where the set is to be mounted or 

if the cable has been previously cut down on a 
66-type connecting block, use a D50AB mounting 
cord as an extension cord. 



BUILT-IN 
SPEAK ERPHONE POWER 
TERMINALS 

:"'f·-__...~-----JACK FOR 

f--.- """"" '"'" 
Fig. 13- 86A Connecting Block 

DBW CORD 

CONNECTOR 
MOUNTING 
SCREW 

CONNECTOR 
BRACKET 

CAPTIVE 
SCREW 

SYSTEM 
CONNECTOR 
CABLE 

Fig. 14-Wall-Mounting Plate With Connector Cable 
Attached 
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UPPER BRACKET 

NOTE 
SCREWS SUPPLIED WITH 
WALL MOUNTING PLATE 

FLOATING 
CLAMP 

CAPTIVE SCREW 
ISEE NOTE) 

Fig. 15 - Detail of Connector Mounting on Wall Plate 

(1) Attach the wall mounting plate to the wall 
using four No. 8 screws. 

(2) Mount a D50AB cord to the wall plate as 
descr ibed in paragraph 3.23(a)(2) through 

(7). 

Note: If a D50AB cord is not available, use 
a D50A W mounting cord (Fig. 17). Do not 
attach the connector of the D50A W to the 
wall plate like the D50AB, but instead plug 
it directly into the line key connector in t he 
back of the set. Secure the cord to the wall 
housing with the strain relief strap supplied 
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MOUNTING 85A CONN PERSONAL LINE 
JACK ASSEMBLY BRACKET HOOK (2) BLOCK 

PERSONAL LINE 
FROM 30A 
APPARATUS UNIT 

DBW CORD PLUG RETAINER 
840706253 

JACK MATES 
WLTH PLUG ON 
BACK OF SET 
WALL HOUSING 

SYSTEM 
CONNECTOR 
CABLE 

Fig. 16-Basic Satellite Wall Set Disassembled 

with the set or the kit; position the strap 
which is already on the cord adjacent to the 
inside edge of the housing. Remove the 
connector bracket from the wall 
mounting plate to prevent interference 
with the cord connector. Before placing 
the set on the wall plate, position the cord 
inside the set as shown, and make sure the 
connector is tightly engaged. Plug loose end 
of extension cord into system cable or bridging 
connector. 

3.24 Attach the wall telephone set to its associated 
wall mounting plate by tilting the set about 

30 degrees and engaging the hooks at the top of 
the plate in the slots in the upper corners of the 
set housing (Fig. 18). Swing the set down so the 
line key plug engages the connector mounted on 
the wall plate. While pressing the set firmly 
against the plate, tighten the two locking screws 

Page 28 

at the bottom of the wall plate to hold the set 
securely on the plate. 

E. BIS Wall Sets 

3.25 A BIS wall set must be converted from a 
desk set by replacing its lower housing with 

a wall housing supplied with a D-180747 wall 
mounting kit. This kit also contains a wall plate, 
a handset hook, and other necessary hardware. 
Convert the set as follows: 

(a) Remove the number card retainer and the 
number card (Fig. 19). 

(b) Remove the screw under the number card 
and lift out the housing blank. 

(c) Replace the housing blank with the handset 
hook from the kit and secure it with the 

screw. 



CORO TIE FROM 
WALL PLATE 

Fig. 17-D50AW Mounting Cord Connected to Wall 
Set 

Fig. 18-Mounting Wall Set on Wall Plate 
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Dor l f 101 

r 

Fig. 19-Handset Hook 

(dl Put the number card and its retainer back 
into the slot over the screw. 

(e) Turn the set over and loosen the six captive 
screws which hold the lower housing. 

(f) Before removing the lower housing from 
the set, free the DSW cord from its strain 

relief in the housing. 

(g) Replace the lower housing with the wall 
housing from the kit. (The mounting cord 

attached to the lower housing is no longer used.) 

(h) Position the microphone on the BIS module 
in the lower right corner of the set in 

relation to the wall housing microphone port by 
aligning the two white marks on the microphone 
with the two marks on the housing. 

(i) Insert the free end of the DSW cord into 
the plug retainer from the kit of parts. 

(j) Snap the plug retainer onto the wall housing 
(Fig. 14) so the cord plug will mate with 

the jack in the 85A connecting block to be 
mounted on the wall plate (see paragraph 3.26). 

(k) Fold up the excess DSW cord, tie it with 
the plastic cord tie supplied with the kit, 

and store it inside the set behind the plug 
retainer. 
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3.26 Attach the wall plate from the kit to the 
wall and connect the system cable to the 

. connector bracket as described in paragraph 3.23(a), 
(b), or (c). 

3.27 Convert the 86A connecting block (Fig. 12) 
supplied with the set to an 85A block and 

mount it on the wall plate as follows: 

(a) Using a screwdriver, carefully pry the 85A 
connecting block portion away from the 

mounting cover. (The cover will not be used.) 

(b) Remove the white plastic plug lock from 
the top of modular jack of the 85A block. 

Warning: If the plug lock is not 
removed, the DBW cord plug will lock 
into the 86A block when the telephone 
is attached to the wall plate, and it 
will be extremely difficult to remove 
the telephone again. 

(c) Mount the 85A block on the wall mounting 
plate with the two screws supplied with 

the plate (Fig. 16). 

(d) Using inside wire, connect terminals 7 and 
8 to the output terminals of the associated 

2012D transformer. Do not plug the 2012D 
into an ac outlet until all installation 
is complete. 

3.28 Complete the mounting of the BIS wall set 
by attaching the telephone to the wall plate 

as described in paragraph 3.24. 

F. HFAI Wall Sets 

3.29 An HFAI wall set must be converted from 
a desk set by replacing its lower housing 

with a wall housing supplied with a D-180747 wall 
mounting kit. This kit also contains a wall plate, 
a handset hook, and other necessary hardware. 
Convert the set as follows: 

(a) Remove the number card retainer and the 
number card (Fig. 19). 

(b) Remove the screw under the number card 
and lift out the housing blank. 
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(c) Replace the housing blank with the handset 
hook from the kit and secure it with the 

screw. 

(d) Put the number card and its retainer back 
into the slot over the screw. 

(e) Turn the set over and loosen the six captive 
screws which hold the lower housing. 

(f) Replace the lower housing with the wall 
housing from the kit. (The mounting cord 

attached to the lower housing is no longer used.) 

3.30 Attach the wall plate from the kit to the 
wall and connect the system cable to the 

connector bracket as described in paragraph 3.23(a), 
(b), or (c). Then attach the HFAI telephone to 
the wall plate as described in paragraph 3.24. 

G. All HFAI Sets 

3.31 Each HFAI telephone set contains a 
factory-installed shorting bar which restricts 

its hands-free answer capability to intercom path 1. 
For the set to operate properly in a system with 
two intercom paths, the shorting bar must be 
removed. 

3.32 If the system being installed has only one 
primary set and one intercom path, make 

no modification to the sets; if the system has two 
primary sets and two intercom paths, modify each 
HF AI set as follows: 

(a) Remove the faceplate (paragraph 5.07) 

(b) Find the shorting bar mounted on two pins 
on the inner left side of the HFAI module 

(Fig. 4) 

(c) Pull the shorting bar off the pins and discard 
it 

(d) Replace the faceplate. 

U an existing system is ever expanded 
from one to two intercom paths, be 
sure to remove the shorting bars in 
all HFAI modules as described in 
paragraph 3.32. 



BASIC FEATURES 

A. CO/PBX and Intercom Line Assignments (Primary 
Sets Only) 

3.33 Primary sets are factory-wired so the two 
incoming CO/PBX lines are picked up on line 

buttons 1 and 2 and the intercom on ICl. If the 
system uses two primary sets, one set must be 
modified to connect CO/PBX lines 3 and 4 and 
intercom path 2 to line buttons 3 and 4 and IC2. 
This is accomplished by changing a connector inside 
one set as follows: 

(a) Remove the power transformer and heat 
sink assembly from the back of the set by 

loosening the two retaining screws under the 
rear of the set (Fig. 20) and pulling out on the 
heat sink. It is not necessary to remove the 
screws but only to back them out about 1/8 inch. 
Pulling gently on the power cord to dislodge 
the transformer from the plug inside the set is 
permissible. 

(b) Find the line assignment connector plugged 
into the logic board near the back of the 

set (Fig. 21). The visible side is labeled "LINES 
1 & 2." 

( c) Carefully disconnect the line assignment 
connector from the logic board by pulling 

straight up until it clears the plastic guide block 
around the pins on the board. 

(d) Rotate the connector 180 degrees so that 
the side labeled "LINES 3 & 4" is visible. 

( e) Carefully plug the connector back into the 
logic board in its new position. 

(f) Plug the transformer and heat sink assembly 
back into the rear of the set. Tighten the 

two retaining screws. 

B. CO/PBX Ringing and DSS Code Assignments 
(All Sets) 

3.34 Located under the hinged cover on the DSS 
key of each station are four common audible 

switches which control CO/PBX ringing, and the 
DSS intercom code selection switch which determines 
the intercom code of the station (Fig. 22). Repeat 
the following procedure at each station. 
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(a) CO/PBX Ringing Assignments: 

(1) Raise the cover by pressing on the left 
end to tilt it up or pry up the right end 

with a fingernail. 

(2) Find out which CO/PBX lines are to ring 
at the station. Set the switch for each 

line either ON or OFF. On the standard DSS 
key (664B), ON is up and OFF is down; on 
the code busy DSS key (664C), ON is right 
and OFF is left. (Figure 22 shows the station 
coded to ring on lines 2 and 4.) 

(b) DSS Code Assignments: 

(3) Find out which intercom code is to be 
assigned to the station. The following 

considerations and limitations should apply to 
code assignments. 

• If several stations are set for the same DSS 
code, they will all be voice signaled when 
that code is called. 

• The DSS codes can also be assigned to 
paging, supplementary alerting, and preset 
multiple signaling. 

• If the standard DSS key (664B) is used, 
the number of stations plus the number of 
options assigned to the same DSS code must 
not exceed 16. 

• If the code busy DSS key (664C) is used, 
the number of stations plus the number of 
options assigned to the same DSS code must 
not exceed 4. 

Do not assign an HFAI station to the 
same code with any other station set, 
apparatus unit, or loudspeaker set. 

( 4) To set the intercom code, slide the DSS 
intercom code selection switch to the 

proper number between 1 and 10 (or to OFF 
if the station is to have no DSS code). Be 
careful that the switch is not between detent 
positions. (Figure 22 shows the set coded as 
station 3.) 

( 5) Close the switch cover. 
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STRAIN RELi EF 
FOR PERSONAL 
LINE CORO 

Fig. 20-Primary Set, Bottom View 

SUPPLEMENTARY POWER 

3.35 Mount the 1984 power un it near t he 18482 
backboard where the station cables are cut 

down (Fig. 8) and within available power cord 
length of a suitable ac outlet. Connect the 24V 
8 SIG output to row 40 (S-Y) of a vacant column 
of one of the backboard connecting blocks and SIG 
G RD to row 39 (Y-S). Move the ac input tap from 
the 117-volt ac screw terminal to the 123-volt ac 
screw terminal. Do not connect the power cord 
until all installation is complete. 
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Do not connect power unit SIG GRD 
to building ground. 

3.36 The primary sets are factory-wired to supply 
all system power from their internal power 

supplies. When a 1984 power unit is added, make 
the following connector change in each primary 
station: 

(a) Open the back of the set by removing the 
transformer assembly as described in 

paragraph 3.33(a) 

(b) Find the power connector labeled SYS 
plugged into the logic board near the back 

of the set (Fig. 21) 

(c) Carefully disconnect the power connector 
from the logic board by pulling straight up 



LINE ASSIGNMENT 
CONNECTOR 

Fig. 21-Primary Set, Rear View With Heat Sink 
Removed 

until it clears the plastic guide block around the 
pins on the board 

(d) Turn the connector around so that the side 
labeled SUPP shows 

(e) Carefully plug the connector block into the 
logic board in its new position 

(f) Replace the transformer assembly. Tighten 
the two retaining screws. 

OPTIONAL FEATURES 

Note: Refer to Part 5 for complete procedures 
for disassembling and assembling telephone 
sets. 

A. Music-On-Hold 

3.37 This option requires a customer-provided 
music source, installation of a D-180980 Kit 

of Parts in each primary set, and one 33C voice 
coupler per system. Music- and tone-on-hold 
(paragraph 3.41) cannot be installed in the same 
system. 
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3.40 Install the kit of parts in each primary set 
as follows: 

(a) Open the back of the set by removing the 
transformer assembly as described in 

paragraph 3.33(a). 

(b) Plug the circuit board connector into the 
keyed plug on the logic board (Fig. 21 and 

23). 

(c) Insert the music-on-hold circuit board vertically 
m the slots in the housing and base (Fig. 

21). 

(d) Replace the transformer assembly. Tighten 
the two retaining screws. 

3.41 Install the 33C voice coupler as follows: 

(a) Remove the cover from the coupler. 

(b) Mount the coupler in some location where 
it can be conveniently connected to both 

the customer's music source and the 4A System. 

(c) Connect terminals 3 and 4 of the 33C coupler 
to the primary stations via the two M 

terminals of the 91B connecting blocks using 
inside wire (Fig. 24). Connect GRD terminal to 
building ground. 

Note: Music for lines 1 and 2 is connected 
through the 91B block for the first primary 
station, and music for lines 3 and 4 through 
the 91B block for the second primary. 

(d) Replace the cover on the coupler. 

(e) Have the customer connect music source to 
terminals 1 and 2 on the outside of the 

coupler. (If customer's music source is not yet 
available, set the coupler potentiometer fully 
counterclockwise. Complete the installation when 
the music source is available.) 

The customer-provided music source 
must be capable of providing 1 watt 
of undistorted RMS power into an 
8-obm load. In addition, the output 
of the music source must be ac 
coupled. Do not connect a source 
that bas a de voltage on the 
output. 
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Fig. 22-DSS Key, Cover Open 

The 33C voice coupler will accept 
input from any customer-provided 
apparatus that does not blow a 
fuse in the coupler. 

(f) After al l installation is complete, adjust the 
music-on-hold circuit as described in paragraph 

3.40. 

3.40 Adjust the volume level of the music-on-hold 
as follows: 

(a) Place a call to one of t he 4A System stations 
on a CO/ PBX line 

(b) Answer the call and place it on hold 
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B. 

(c) Have the customer adjust the music source 
for a comfortable listening level on the held 

line. 

Note: Refer to paragraph 3.58(f) for installation 
of music-on-hold with a personal line. 

Tone-On-Hold 

3.41 This option requires the installation of a 
D-180731 Kit of Parts in each primary set. 

Tone- and music-on-hold cannot be installed in the 
same system. Install the kit of parts in each 
primary set in the same way as the music-on-hold 
kit (paragraph 3.38). After the installation is 
complete, test the tone-on-hold circuit as described 
in paragraph 3.42. 



MOUNT FOR 
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LINE JACK 

HARNESS 

TRANSFORMER PLUG 
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CONTROL 
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Fig . 23-Base and logic Assembly of Primary Set 

3.42 Test the tone-on-hold circuit as follows: 

(a) Place a call to one of the 4A System stations 
on a CO/ PBX line 

(b) Answer the call and place it on hold 

(c) An intermittent tone at a comfortable level 
should be heard on the held line. 

Note: Refer to paragraph 3.58(g) fo1 
installation of tone-on-hold with a persona 

line. 
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CUSTDl'lER- aac VOICE 91B CONN BLOCK 30Af'l APPARATUS 109A I 27A APPARATUS 
PROVIDED COUPLER ASSOCIATED WITH UNIT FOR LOUDSPEAKER UNIT FOR 
f'IUSIC SOURCE PRif'lARY STATION PERSONAL LINE 

OR 
CUSTOf'IER 
PAGING SYSTEf'I 

TO BE [ ----CONNECTED 2 EARLY NEW 
BY CUSTOf'IER f'IODEI: f'IODEL 

3 

f'IUSIC·[ 
ON-
HOLD 4 

f'l 

l'l 85A 
JACK B CONN. 

5 (GRAY) BLOCK 

BACK- [ R C2)3 
GROUND 6 
f'IUSIC 

G 05 
GRD 

? f'l1 
TO ACCEPTABLE 
LOCAL GROUND f'l2 

Fig. 24-Connections for Music-On-Hold and Background Music 

C. Paging (Telephone Company Provided System) 

3.43 The 109A loudspeaker is designed for indoor 
installation'(above 32°F). The power output 

of the speaker at low + V potentials is approximately 
1/4-watt, and therefore, is intended for the typical 
business office and not for high noise environments. 
It has an effective range of about 30 feet; use 
facing speakers in a room of greater width. Be 
careful to locate loudspeakers so that feedback 
between them and nearby stations does not occur 
during paging; spacing of up to 60 feet between 
loudspeakers and stations may be required. A void 
mounting loudspeakers so that they are pointed 
directly at stations. Refer to Fig. 25 for typical 
loudspeaker installations. Install and connect the 
loudspeaker as follows. 
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The loudspeaker is normally collllected 
into the 4A System via the 91B blocks 
associated with each primary set 
(Fig. 26). However, if the speaker is 
to be located remote from either 

primary, it can be connected via 
a 91B block cut into the system 
cabling (Fig. 26) or a 66-type 
block (Fig. 27). A 91A. co1111ectillg 
block (MD) removed from an 
older installation may also be 
used for paging connections (Fig. 
28). 

(a) Early Model or 109A Loudspeaker: 

(1) Attach the wall bracket assembly of each 
loudspeaker directly to a suitable wall 

surface or device box (Fig. 29). 

(2) Find out which OSS code is to be assigned 
to paging. Using inside wire, connect 

the loudspeaker(s) as shown in Fig. 26, 27, 
or 28. 

(3) If background music is to be provided 
over the 109A loudspeaker, install a 33C 

voice coupler if one is not already used for 
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Jl- io• -J1- io·-li-30·-lt NOTES' 
1. EXAMPLES A, B ANO CARE FOR QUIET OR OFFICE 

TYPE ENVIRONMENTS. FOR A NOISY ENVIRONMENT, 
0 I STANCE BETWEEN SPEAKERS MUST BE REDUCED 
TO A DISTANCE THAT Will PROVIDE THE SAME 

EXAMPLE A - SPEAKERS LOCATED ON ONE WALL OF ROOM (NOTES 1 ANO 2) 

1~ 
EXAMPLE B - SPEAKERS LOCA TEO ON OPPOSITE WALLS OF ROOM (NOTE 1) 

EXAMPLE C - SPEAKERS LOCATED IN INDIVIDUAL ROOMS (NOTES 1 AND l) 

l t STEN I NG LEVEL. 
All SPEAKERS SHOULD BE LOCATFO f\T LEAST 
60 FEET FROM ANY STATION USED FOR PAGING. 

2. SPEAKERS REACH A DEPTH OF ?O F-T. I F- ~OOM IS 
OVER 30 FT. WI DE, FACING SPEAKERS SHOULlJ 
BE USED. 

3. ONE SPEAKER WI LL SERVE A ROOM UP TO 27 FT. 

BY 25 FT. 

Fig. 25-Examples of Loudspeaker Locations 

music-on-hold (the same coupler can be used 
for both functions), and connect as shown in 
Fig. 24. 

(4) While holding the loudspeaker up near 
the wall bracket, connect plug A into jack 

A of the bracket, and plug B into jack B, 
ivory to ivory and gray to gray, respectively. 

(5) Slip the speaker baffle mounting bracket 
over the mounting clips on the wall bracket 

assembly and push the speaker down until it 
is firmly held. 

(6) After all installation is complete, adjust 
and test each loudspeaker as described in 

paragraph 3.44. 

(b) New Model of 109A Loudspeaker: 

(1) The loudspeaker set is shipped completely 
assembled. Loosen the two locking screws 

on the bottom of the loudspeaker set and 
separate the wall bracket from the baffle 

(Fig. 30). Unplug the DSW cord from the 
85A block. 

(2) Attach the wall mounting bracket to a 
suitable wall surface or device box with 

four No. 8 screws; place the four rubber 
washers supplied with the set between the 
bracket and the mounting surface. All outside 
connections to the loudspeaker will be made 
at the screw terminals of the 85A block 
attached to the plate. 

(3) Find out which DSS code is to be assigned 
to paging. Using inside wire, connect 

the loudspeaker(s) as shown in Fig. 26, 27, 
or 28. 

(4) If background music is to be provided 
over the 109A loudspeaker, install a 33B 

voice coupler if one is not already used for 
music-on-hold (the same coupler can be used 
for both functions) and connect as shown in 
Fig. 24. 
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91B CONN BLOCK 
(NOTE 1) 

09 07 05 03 01 
00 000 

010 OB 06 04 02 

109A LOUDSPEAKER 

EARL;-MODEL -T NE;-MODEL - -

JACK A (IVORY) II 85A CONN BLOCK 
oss 

4-------+---VJ G I 0 4 
(CONNECT TO 
0 SCREW I 
TERMINAL 

00000 

! \ CORRESPONDING I 
TO PAGING CODE) I 

\'--__ __,} 
I 
I 
I 

COM 
~~~~~~~~~~~~~~~~+-~~~/IB 

I 
I 
I 
I 
I 
I 
I 

+V 
~~~~~~~~~~~~~~~~~~i--~~-VJR 

NOTES: 

I 
I 

1. CONNECTIONS CAN BE MADE AT A 918 BLOCK SERVING ONE OF THE PRIMARY 
STATIONS OR A 918 BLOCK INSERTED IN SYSTEM CABLING SPECIFICALLY 
FOR USE WITH LOUDSPEAKER. 

2. STRAP ADJACENT TERMINALS AS SHOWN ONLY IF 918 BLOCK IS NOT 
ASSOCIATED WITH PRIMARY STATION. 

Fig. 26-Paging Connections Using 918 Connecting Block 

(5) While holding the loudspeaker baffle up 
near the wall bracket, plug the free end 

of the DSW cord into the modular jack of 
the 85A block (Fig. 30). 

(6) Mount the loudspeaker baffle on the wall 
bracket by hooking the two pins on the 

inner sides of the baffle into the two mounting 
slots of the wall bracket. Press the baffle 
down against the bracket so that the two 
slots in the lower edge of the baffle fit over 
the two locking screws of the wall bracket; 
tighten the screws. 

(7) After all installation is complete, adjust 
and test each loudspeaker as described in 

paragraph 3.44. 
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3.44 Adjust and test the paging system as follows: 

(a) If background music is provided, adjust the 
volume control of the 33C voice coupler to 

mid-range. Adjust the right-hand volume control 
of each loudspeaker for the desired music level. 
The volume control of the 33C may be readjusted 
if necessary to raise or lower the overall music 
level. 

• ft 
If music-on-hold was previously 
installed, do not readjust the music 
level at the customer-provided source. 

(b) At any station in the 4A System, select an 
idle intercom path and hold down the DSS 

button assigned to the paging system. While 
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SS-TYPE 
CONN BLOCK 

109 A LOUDSPEAKER 
P/0 SYSTEM 1-----
CONNECTOR CABLE EARLY MODEL - T NE;;;,ODU -

+V 
JACK A I IVOR 

Y-S -1>. 
'<...I 

YI 85A CONN. BLOCK 

0s 
S-Y COM 

BR-BK 0.1~ 
Qi 02 

BK-BR 02 

0-Y 03 

Y-0 04 

BR-Y 05 oss 

Y-BR 06 (CONNECT 
TO 66-TYPE 

BL-V 07 CONN BLOCK 
TERMINAL 

V-BL 08 CORRESPONDING 
TO PAGING 

0-V 09 CODE) 

V-0 010 

Fig. 27-Paging Connections Using 66-Type Connecting Block 

speaking into the handset in a normal voice, 
have the left-hand volume control on each 
loudspeaker adjusted to the output level desired 
by the customer. Background music will be 
muted while the system is used for paging. 

D. Paging (Interface With Customer-Provided System) 

3.45 The 27 A apparatus unit (Fig. 31) has terminals 
for connection to the 4A System and the 

customer equipment; put it where there is convenient 
access to both. It must be located indoors where 
the temperature is always above 32°F. 

(a) Remove the cover and mount the base pan 
assembly of the 27A in the desired location 

so that terminals Al and A2 are easily accessible 
by the customer. 

(b) Find out which DSS code is to be used to 
access the paging system. On the 27 A, 

remove the lead corresponding to the code from 
the numbered push-on terminal where it is stored 
and insert it into the IN terminal. 

(c) If background music is to be provided, install 
a 33C voice coupler if one is not already 

used for music-on-hold (one coupler will serve 

both functions). Connect screw terminals 5 and 
6 of the coupler to screw terminals Ml and M2 
of the 27A unit (Fig. 24 and 31). Connect GRD 
terminal to building ground. 

(d) If the customer paging system requires a 
contact closure when the paging occurs, 

install a KS-16626L12 relay set per Section 
463-120-100. Connect the relay coil circuit to 
screw terminals Rl and R2, and connect a strap 
between screw terminals R3 and R4. 

( e) Plug in the system cable or cables. Position 
inserts inside cover to hold cable(s) securely 

when cover is replaced. 

(f) Replace cover. 

(g) Have customer paging system connected to 
screw terminals Al and A2. 

(h) After all installation is complete, adjust and 
test the paging system as described in 

paragraph 3.44, except that loudspeaker output 
level adjustments are to be made by the customer 
on the customer's own units. If the customer 
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91A CONN BLOCK (f'lD) 
(NOTE 1) 

0D1 

f'l 0D3 

R1 0D5 

/R2 0D7 
(NOTE 2) 

~T2 0DS 

T1 0D10 

f'l 0DB 

0DB 

D2{9 0D4 

NOTES: 

COf'l 

+V 

109A LOUDSPEAKER 

EARL y;,oDEL - r -NEw f'loDn - -

JACK A (IVORY) 

'--+------<r/I B 

'----+-----VIR 

(CONNECT TO 
D SCREW 
TERf'lINAL 
CORRESPONDING 
TO PAGING CODE) 

85A CONN BLOCK 

1. CONNECTIONS CAN BE f'lADE AT A 91A BLOCK SERVING ONE OF THE PRif'lARY 
STATIONS OR A 91A BLOCK INSERTED IN SYSTEf'l CABLING SPECIFICALLY 
FOR USE WITH LOUDSPEAKER. 

2. STRAP ADJACENT TERf'lINALS AS SHOWN ONLY IF 91A BLOCK IS NOT 
ASSOCIATED WITH PRif'lARY STATION. 

Fig. 28-Paging Connections Using 91A (MD} Connecting Block 

paging equipment is not available, a 107A 
loudspeaker can be substituted temporarily: 

(1) Connect the red and green leads of the 
107A to Al and A2, respectively. 

(2) Connect the yellow and brown leads of 
the 107 A to a 2012D power transformer 

plugged into a suitable ac outlet. 

E. Power Failure Ringing 

3.46 Locate the 24B apparatus unit (Fig. 32) near 
the telephone where power failure ringing 

is required. Remove the cover and mount the 
base pan assembly on a vertical surface so that 
the mercury relay on the wiring board is in a 
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vertical position as indicated by the arrows on the 
relay can. 

3.47 Both the 24B apparatus unit and the earlier 
24A (MD) are factory-wired to provide 

power failure ringer service for CO/PBX lines 1 
and 2. Internal wiring changes are required for 
use with lines 3 and 4. Connect the apparatus 
unit as described in (a) or (b). 

(a) 24B Apparatus Unit-In addition to the 
system cables, connections must be made 

with inside wire between the 24B and the 91B 
connecting block associated with the primary set 
or between the 24B and the network interface 
with a modular cord. 
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Fig. 29-109A loudspeaker Set (Early Model) 

(1) If the 24B is to be used with lines 1 and 
2, either connect it with inside wire to 

the 91B block associated with the primary set 
where lines 1 and 2 are controlled or use a 
04BU cord (25-foot maximum) to connect it 
directly to the network interface (Fig. 33). 
Skip to Step (3). 

(2) If the 24B is to be used with lines 3 and 
4, move the 0 (orange) lead from screw 

terminal 1-2 to 3-4 (do not disconnect any 
other leads). Either connect the 24B with 
inside wire to the 91B connecting block 
associated with the primary set where lines 3 
and 4 are controlled or use a D4BU cord 
(25-foot maximum) to connect it directly to 
the network interface (Fig. 33). 

(3) Remove the cable clamp(s) and plug in 
the system cable(s). Replace the clamp(s) 

using the tapped hole in the base pan or 
standoff to hold the cable securely. 

(4) Replace the cover. 

(5) Test the power failure ringing as described 
in paragraph 3.48. 

(bl 24A Apparatus Unit (MD)-All external 
connections are provided th rough the system 

cables. 

After the FCC register-only date, only 
those 24A apparatus units which have 
been removed from other installations 
may be used. 

(1) If the 24A is to be used with lines 1 and 
2, go directly to Step (4). 

(2) If the 24A is to be used with lines 3 and 
4, disconnect, insulate, and store the five 

leads connected to terminals 4, 5, 6, 7, and 9 
on the wiring board (do not disconnect the 
lead on terminal 8). Perform Step (3). 

(3) Connect the five factory-insulated and 
stored leads to the vacant terminals as 

follows: 

0-R to terminal 5 
R-0 to terminal 4 
Y-G to terminal 6 
R-S to terminal 9 
S-R to terminal 7 
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Fig. 30 -1 09A loudspeaker Set (New Model) 

N ote: A 24A apparatus unit wired for lines 
3 and 4 can be rewired for lines l and 2 by 
disconnecting, insulating, and storing the five 
leads connected in (3) and then connecting 
the previously stored leads as follows: 

BL-W to terminal 5 
W-BL to terminal 4 
BK-S to terminal 6 
W-BR to terminal 9 
BR-W to terminal 7 

(4) Remove the cable clamp(s) and plug in 
the associated system cable(s). Replace 

Page 4 2 

the clamp(s) using the tapped hole in the base 
pan or standoff to hold the cable(s) securely. 

(5) Replace the cover. 

(6) Test the power failure ringing as described 
in paragraph 3.48. 

3.48 Test the power failure ringing as follows: 

(a) Unplug the ac line cord of the primary set 
serving CO/PBX lines l and 2. 
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Fig. 31 - 27A Apparatus Unit 

(b) Place a call into the system on line 1. The 
power failure ringer should ring. Repeat 

for line 2. 

(c) Plug the ac line cord back into its receptacle. 

(d) Again place calls into lines 1 and 2. The 
power failure ringers should not ring. 

(e) If applicable, repeat above procedure for 
lines 3 and 4 at the second primary station 

to test the 24A or 24B apparatus unit associated 
with it. 

(f) If supplementary power is used and 24B 
apparatus units are installed, perform one 

additional test. Unplug the 19B4 power unit 
and again place calls to each line in the system; 
the appropriate power failu re ringers should 
operate. 

F. Supplementary Alerting Device Access 

3.49 Install a 25A apparatus unit (Fig. 34) and 
an auxiliary signal as follows: 

(a) Remove the cover of the 25A and mount 
the base pan assembly at the desired location. 

(b) To provide a relay for the auxiliary signaling, 
mount a KS-16626Ll2 relay set per Section 

463-120-100 or a KS-16301Ll 7 relay set per 
Section 463-110-100. 

(c) Connect terminals 1 and 2 of the 25A to 
the coil of the auxiliary relay and connect 

t he auxiliary signal to the relay per the applicable 
section li sted in (b). 

(d) If the auxiliary signal is to respond to a 
DSS code, move the spade-tip lead associated 

with that code from storage terminal 1 through 
10 on the 25A unit to the IN terminal. 

(e) If the auxiliary signal is to respond to any 
combi nation of common audible signals, move 

the spade-tip leads associaLed with the lines from 
storage terminals CA 1 through 4 to terminals 
A through D. 

Note: The 25A apparatus unit can be coded 
to respond to both a DSS code and up to four 
common audible signals. 

(f) Plug in system cable or cables. Position 
inserts inside cover to hold cable(s) securely 

when cover is replaced. 
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(g) Replace cover. 
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SYSTEM CABLES CABLE CLAMPS 

Fig . 32 - 248 Apparatu s Unit 

3.50 Test the supplementary ale rting as follows: 

(h) When all installation is complete, test the 
supplementary alerting as described in 

paragraph 3.50. 

(a) If the auxi liary signal is connected to respond 
to ,a DSS code, depress that DSS button at 

any station to operate the signal. It should 
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Fig. 33-Two Methods of Connecting 248 Apparatus Unit to CO/PBX Lines for Power Failure Ringing 

continue to operate as long as the button is 
depressed. 

Note: It is not necessary to use the handset 
or to select an intercom path for supplementary 
alerting via DSS code. 

(b) If the auxiliary signal is to respond to 
common audible signals, place calls to the 

appropriate lines. The auxiliary signal should 
follow the normal CO/PBX ringing pattern. 

G. Preset Intercom Voice Signaling 

3.51 Install a separate 26A apparatus unit (Fig. 
35) for each preset signaling group. 

(a) Remove the cover and mount the base pan 
assembly in the desired location. It should 

be located indoors where the temperature is 
always above 32°F. 

(b) Find out which DSS code will be used to 
access the input for multiple signaling and 

which DSS codes are to be called simultaneously. 

(c) Remove the lead corresponding to the input 
code from the numbered storage terminal 

(1 through 10) and insert it into the IN terminal. 

(d) Remove the leads corresponding to the called 
codes from the numbered storage terminals 

(1 through 10) and insert each one into a separate 
lettered output terminal (A through J). If 
possible, do not use adjacent terminals; 
this will prevent shorted terminals. 

An HFAI station can be voice signaled 
via a 26A, but the HFAI circuit will 
not seize the line to permit hands-free 
answer. 

(e) Plug in the system cable or cables. Position 
the inserts inside the cover to hold the 
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Fig . 35 - 26A Apparatus Unit 



cables securely in place when the cover is 
replaced. 

(f) Replace the cover. 

(g) When all installation is complete, test the 
preset signaling as described in paragraph 

3.52. 

3.52 Test each preset signaling code as follows: 

(a) At an idle telephone, adjust the loudspeaker 
volume control to maximum and set the DSS 

programming switch to DSS code 1. 

Note: The SPKR button must be in the 
released (up) position. 

(b) Select and depress an idle intercom line 
button. Depress and hold the DSS button 

corresponding to the input code of the 26A 
apparatus unit and speak into the handset. Speech 
shall be heard from the loudspeaker in the station 
set if the 26A apparatus unit is coded to access 
the zone coded in (a). 

(c) Repeat (a) and (b), moving the DSS selector 
switch through the remaining DSS zones. 

(d) If an HFAI station is in the preset signaling 
group, check to be sure that the HFAI circuit 

does not seize the line. 

(e) Return the DSS programming switch to its 
assigned station code position. 

H. Privacy 

3.53 This option requires the installation of a 
D-180729 Kit of Parts (privacy board) at 

each station to be locked out and the designation 
of the privacy release button in all stations in 
the system. 

(a) Remove the faceplate and upper housing of 
the telephone set to gain access to the area 

where the privacy board is to be mounted (see 
paragraphs 5.07 and 5.10). 

(b) Mount the privacy board in the lower left 
corner of the chassis by sliding it into the 

two notches with its relay to the right (Fig. 
36). 
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Fig. 36-Privacy and Relay Boards Installed in 
Telephone Set 

(c) Move the DSS key aside (paragraph 5.23) 
so that the interconnect field is accessible 

(see Fig. 5). Do not unplug the DSS key. 

(d) Remove the three factory-installed shorting 
bars from the PRV position in the 

interconnection field (Fig. 37) . 

Note: Shorting bars removed from the 
interconnect field can be stored inside the 
telephone by taping them down to some surface 
where they will not interfere with other parts. 

( e) Insert the connector from the privacy board 
into the PRY position. Dress the leads 

around the right side of the loudspeaker and 
through the opening in the chassis wall (Fig. 5). 

( f) Put the DSS key back in its proper position 
(paragraph 5.24). 

(g) Reassemble the housing (paragraph 5.12) 
and faceplate (paragraph 5.09). 

(h) Install the PRIV RLS designation tab in 
the privacy release button of every set in 

the system. 
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(i) After all installation is complete, test the 
privacy feature in each station as described 

in paragraph 3.54. 

If the privacy feature is ever removed 
from a set, be sure to restore the 
shorting bars removed in (d) to their 
original factory positions (Fig. 37). If 
the privacy feature is removed 
from all sets in the system, remove 
the PRIV RLS designation tabs 
from all sets. 

3.54 Test the privacy feature as follows: 

(a) At a second station in the 4A System, pick 
up an idle CO/PBX line. 

(b) At the first station where privacy is being 
tested, try to pick up the same line. This 

station should be locked out, as evidenced by 
lack of sidetone. 

( c) At the first station being tested, select an 
idle line. Then quickly return to the busy 

line. The station should still be locked out. 

(d) Operate the PRIV RLS button at the second 
station while the second station is off-hook 

on the busy line. This should permit the first 
station to bridge onto the busy line. 

I. Station Dial Restriction 

3.55 This feature requires an internal wmng 
change at each station which is to be prevented 

from dialing out. 

(a) Remove the faceplate from the telephone set 
(paragraph 5.07). 

(b) Move the DSS key aside so that the interconnect 
field is accessible (paragraph 5.23). Do not 

disconnect the DSS key. 

(c) At switches E and F on the interconnect 
field (Fig. 37), move the shorting bar from 

the lower position to the upper position. 

(d) Put the DSS key back in its proper position 
(paragraph 5.24). 

(e) Replace the faceplate (paragraph 5.09). 
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(f) After all installation is complete, test dial 
restriction at each equipped station by 

attempting to place an outgoing CO/PBX call; it 
should be impossible to break dial tone. 

Note: At a station equipped with both dial 
restriction and a repertory dial, outgoing calls 
can be made using the repertory dial. 

J. Personal Line 

3.56 The method of installation and connection 
of this feature depends on the type of 

telephone with which the line is used. In all cases, 
a 30AM apparatus unit (Fig. 38) must be installed 
for each personal line; a single 30AM can serve a 
maximum of 16 stations on the same line if the 
restrictions of Fig. 12 are observed. 

3.57 The 30AM is a line circuit; the CO/PBX tip 
and ring leads of the personal line are 

connected to it via a D4BU cord from the network 
interface. Six station leads from the 30AM unit 
must be connected to the associated telephone(s) 
via a connecting block, a cord, a jack assembly, 
and mounting hardware provided in the D-180758 
Kit of Parts which must be installed with all 
telephones, except BIS satellite sets, which are to 
have a personal line. The BIS sets already have 
the necessary internal wiring as part of their built-in 
speakerphone feature. 

There is no common audible switch 
under the DSS key cover for the 
personal line. Any set wired to the 
30AM will ring on that line. To 
disable the ring signal, disconnect 
the CA lead either at the 66-type 
block on the SOAM or at screw 
terminal 6 of the 85A or 86A 
connecting block associated with 
the set. 

3.58 Install and connect the 30AM apparatus unit 
and the 86A connecting block as follows: 

Note: In the case of BIS sets, installation 
of the 86A block has already been accomplished 
as part of the initial installation (paragraphs 
3.21 and 3.27). 

(a) Install a 30AM apparatus unit in a place 
which is convenient to both the incoming 

CO/PBX personal line and the station(s) served, 
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Fig . 38-JOAM Apparatus Unit 

and close to a suitable ac outlet. Remove the 
cover and mount the base pan assembly on a 
vertical surface so the mercury relay on the 
printed wiring board (Fig. 38) is in a vertical 
position as indicated by the arrow on the can. 

(b) Using inside wire, connect the ac terminals 
of the 66-type block on the 30AM to the 

95Bl power unit supplied with it (Fig. 39 and 40). 
Do not plug the 95Bl into its assigned 
ac outlet until all installation is complete. 

(c) For each desk set served by the line, install 
the 86A connecting block supplied in a 

D-180758 Kit of Parts or with BIS sets within 
D8W cord length of the set. 

Note: If the 30AM apparatus unit is also 
to be installed within D8W cord length of 

Page 50 

the set, the 86A block can be disassembled 
as described in paragraph 3.58(d)(l) and its 
85A block mounted directly on the 30AM unit 
(Fig. 38). Be sure that the white plastic plug 
lock is not removed from the modular jack 
of the 85A. 

(d) For each wall set, the 86A block must be 
converted to an 85A and mounted on the 

wall plate as follows: 

(1) Using a screwdriver, carefully pry the 
85A connecting block portion away from 

the mounting cover. (The cover will not be 
used.) 

(2) Remove the white plastic plug lock from 
the jack so that a D8W cord plug cannot 

be locked into the jack. 
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Fig. 39-Personal Line Connections for Primary, Basic Satellite, or HFAI Set Using 30AM Apparatus Unit 

Warning: If the plug lock is not 
removed,· the DBW cord plug will lock 
into the 85A block when the telephone 
is attached to the wall plate, and it 
will be extremely difficult to remove 
the telephone again. 

(3) Mount the 85A block on the wall mounting 
plate with the two screws supplied with 

the plate. 

(e) Using inside wire, connect the 66-type block 
on the 30AM to the screw terminals of the 

85A or 86A block associated with the station on 
the personal line (Fig. 39 and 40). Up to three 
additional stations may be connected directly 
to the 30AM. If more stations are to be added 
to the line, bridge them across the 86A blocks 
or use an external 66-type block for a common 
connection point. Be sure to observe the 
cabling restrictions for personal lines 
described in paragraph 8.16 and Fig. 12. 

(f) If music-on-hold is to be provided on the 
personal line, install the circuit board from 

a D-180980 Kit of Parts in the slots on the front 
of the 30AM unit and plug in its connector. 
Using inside wire, connect the two M terminals 
on the 66-type block to terminals 3 and 4 of 
the same 33C coupler used with the common 
CO/PBX lines (Fig. 24, 39, and 40). 

(g) If tone-on-hold is to be provided on the 
personal line, install the circuit board from 

a D-180731 Kit of Parts in the slots on the front 
of the 30AM unit and plug in its connector. 

3.59 Make the connection between the 86A block 
and the telephone as follows. 

(a) Primary Stations (Fig. 89): 

(1) Separate the upper housing and chassis 
assembly from the base of the set as 

described in paragraph 5.19. 
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Fig. 40-Personal line Connections for BIS Set Using 30AM Apparatus Unit 

(2) Remove the faceplate (paragraph 5.07) and 
move the DSS key aside (paragraph 5.23) 

to gain access to the interconnect field. 

(3) Remove the jack assembly from the 
D-180758 Kit of Parts. It consists of a 

group of wires terminated with a 963-type 
connector on one end and a modular jack on 
the other end. Run the leads through the 
cord slot behind the interconnect field. Plug 
the 963 connector into the PERS LINE position 
on the interconnect field. 

(4) Replace the DSS key (paragraph 5.24) 
and the faceplate (paragraph 5.09). 

(5) Secure the modular jack to the base by 
placing the bottom of the jack in the 

mount provided adjacent to the harness 
connector, and swing the top of the jack down 
so the snap catch locks it in place (Fig. 23). 
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(6) Reassemble the telephone set. 

(7) Plug one end of the D8W cord (from the 
kit of parts) into the personal line jack 

on the bottom of the set (Fig. 20). Secure 
the cord around the strain relief bars behind 
the jack. 

(8) Plug the other end of the D8W cord into 
the jack of the associated 86A block. 

(b) Desk Models of Basic Satellite and 
HFAI Satellite Sets (Fig. 39): 

(1) Remove the lower housing (paragraph 
5.13). 

(2) Turn the set over, remove the faceplate 
(paragraph 5.07), and move the DSS key 

aside (paragraph 5.23) to gain access to the 
interconnect field. 



(3) Install the jack assembly as described in 
paragraph 3.52(a)(3). 

(4) Replace the DSS key (paragraph 5.24) 
and the faceplate (paragraph 5.09). 

(5) Turn the set over and attach the modular 
jack to the chassis through the right-hand 

edge of the amplifier with the bracket and 
screw from the kit of parts (Fig. 41). 

Fig. 41-lnstallation of Personal Line Jack Assembly 

(6) Plug one end of the DSW cord into the 
modular jack installed in (5). 

(7) Run the other end of the cord through 
the option cord opening in the lower 

housing (Fig. 42). 

(8) Reassemble the lower housing to the 
telephone set. 

(9) Secure the DSW cord around the strain 
relief bars. 
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Fig. 42-Basic Satellite Desk Set, Bottom View 

(10) Plug the free end of the DSW cord into 
the jack of the associated 86A block. 

(c) Wall Models of Basic Satellite and 
HFAI Satellite Sets (Fig. 39): 

(1) Remove the set from the wall mounting 
plate. 

(2) Install the jack assembly and the DSW 
cord as described in (b)(2) through (6). 

(3) Insert the free end of the DSW cord into 
the plug retainer from the kit of parts. 

Snap the retainer into the wall housing so 
that the cord plug will mate with the jack in 
the 85A connecting block mounted on the wall 
plate (Fig. 16). Fold up the excess cordage, 
tie with the plastic cord tie supplied with the 
kit, and store it inside the set behind the plug 
retainer. 

(4) Mount the set on the mounting plate as 
described in paragraph 3.24. The end of 

the DSW cord mounted in the plug retainer 
on the wall housing should plug into the 
modular jack of the 85A block mounted on 
the wall plate. 
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(d) BIS Satellite Desk and Wall Sets 
(Fig. 40): 

(1) After the 30AM apparatus unit is connected 
to the 86A block associated with the BIS 

satellite set, no further installation is required. 
The D8W cord which connects power to the 
speakerphone circuit also provides the necessary 
personal line connections. 

(2) Be sure that the personal line is connected 
to terminals 1 through 6 and the 2012B 

transformer to terminals 7 and 8. 

3.62 The only remaining step is to connect the 
incoming personal line pair to the 30AM 

apparatus unit; refer to FINAL SYSTEM 
CONNECTIONS, paragraph 3.69. After all installation 
is complete, test each personal line by placing and 
receiving a call on it at each station where it is 
connected. Also check for music- or tone-on-hold, 
if provided, when the line is placed on hold. Pick 
it up in the same way as any other CO/PBX line 
by operating the personal line button on the line 
key. 

In existing installations, the 30A (MD) 
apparatus unit may be used for personal 
line; it is permissible to reuse this 
unit in other installations. Connections 
are shown in Fig. 43 and 44. 

K. Code Busy DSS Key 

3.61 Implement this feature in any 980-series 
telephone set by replacing the factory-installed 

664B key with a 664C key as follows: 

(a) Remove the faceplate of the telephone set 
(paragraph 5.07). 

(b) Move the 664B DSS key aside (paragraph 
5.23) and unplug it from the interconnect 

field. 

(c) Remove the 664B key from the set. 

(d) Plug the connector of the 664C key into 
the DSS KEY position on the interconnect 

field. 

(e) Mount the 664C key in the telephone (paragraph 
5.24). 
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(f) Replace the faceplate (paragraph 5.09). 

(g) Set the common audible and DSS code 
switches as described in paragraph 3.34. 

When code busy keys are used in the 
system, the number of stations plus 
the number of options assigned to 
the same DSS code must not exceed 
4. 

(h) Install E-6813 designation tabs in the new 
key. After all installation is complete, test 

each key by going off-hook and sliding the DSS 
programming switch from position 1 to 10. The 
LED for each code should light. Return the 
switch to its assigned position. 

L. 4A Speakerphone 

3.64 Connect the 4A speakerphone to an HF AI 
station as follows: 

(a) If the speakerphone is to have ivory parts 
to match the telephone with which it is used, 

install a D-180508 Kit of Parts. 

(b) Place the loudspeaker and the transmitter 
of the speakerphone in their desired locations. 

(c) Mount a 223C adapter on a suitable vertical 
surface within cord lengths of the loudspeaker, 

transmitter, power unit, and telephone. 

(d) Connect the M2FG power cord to the 85Bl 
power unit. Do not plug the 85Bl 

into its assigned ac outlet until all 
installation is complete. 

(e) Plug the connectors of the mounting cords 
from the loudspeaker, the transmitter, and 

the 85Bl power unit into the connector of the 
D16H-50 cord supplied with the adapter (Fig. 
45). Assemble this group of connectors in the 
223C adapter and install the adapter cover. 

(f) Remove the faceplate and upper housing of 
the telephone set (paragraphs 5.07 and 5.10) 

and move the DSS key aside (paragraph 5.23). 

(g) Remove the three factory-installed shorting 
bars from the VSI/RELA Y position on the 

interconnect field (Fig. 37). Remove the single 



NOTES: 
1 • SSA CONNECTING BLOCK OR 85A BLOCK REMOVEO FRllf'! SSA 

ANO P'OUNTEO ON WALL PLATE OR ON 30A APPARATUS UNIT. 
2. FOR MUSIC-ON-HOLO, CONNECT TO SAME 33C VOICE COUPLER USED 

WITH LINES 1-4 ANO INSTALL 0-180980 CIRCUIT SOARO. 
FOR TONE-ON-HOLD, NO EXTERNAL CONNECTIONS REQUIRED; 
INSTALL 0-180731 CIRCUIT BOARO. 

INSIDE 
WIRE 
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30A APPARATUS UNIT 

0-180980 MUSIC
ON-HOLD CIRCUIT 

OR 
0-180731 TONE
ON-HOLO CIRCUIT 
IPPTIONAL) 

Fig. 43-Personal Line Connections for Primary, Basic Satellite, or HFAI Set Using 30A (MD) Apparatus Unit 

BIS SATELLITE TEL SET 

INTERCONNECT CONN 
FIE LO BUILT-IN BLOCK 

JACK OSW-50 (NOTE 1) 
ASSEMBLY CORO 

~s >+----< ') 

----;7 3 >7--7< <: : ) 
PERS ~5 ~ ' ' c: : ) 
LINE ' ' ' ' ' ~2 >+----< (• ') 

' ' ----;7 4 >7--7< <: : ) 
.... ~1 ~ ' (, :> 

' 
HFAt---7 

1 >+----< 
' ' Ploll ~2 >-'----'-< (' ') 

NOTES: 
1 . BSA CONNECTING BLOCK OR 85A BLOCK REMOVED FROM SSA ANO 

MOUNTED ON WALL PLATE OR ON 30A APPARATUS UNIT 
2. FOR MUSIC-ON-HOLO, CONNECT TO SAME 33C VOICE COUPLER USEO 

WITH LINES 1-4, ANO INSTALL 0-1809BO CIRCUIT BOARO. 
FOR TONE-ON-HOLO, NO EXTERNAL CONNECTIONS REQUIREO; 
INSTALL 0-1B0731 CIRCUIT BOARO 

INSIDE 
WIRE 

30A APPARATUS UNIT 

0-180980 MUSIC
ON-HOLO CIRCUIT 

OR 
0-180731 TONE
ON-HOLO CIRCUIT 
(OPTIONAL) 

Fig. 44-Personal Line Connections for BIS Set Using 30A (MD) Apparatus Unit 
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TO SPEAKERPHONE PLUG IN 
HFAI TELEPHONE SET 

108A 
LOUDSPEAKER SET 

Fig. 45-4A Speakerphone Installation and Connections 

shorting bar from the SPEAKERPHONE position. 
See note following paragraph 3.53(d). 

(h) At switches G and H on the interconnect 
field, move the shorting bars to the upper 

position. 

(i) Install the relay board from the D-180732 
Kit of Parts by sliding it into the two slots 

on the right side of the opening in the lower 
left of the chassis (Fig. 36). Install the upper 
housing. 

(j) Move the dial aside (paragraph 5.25) and 
dress the leads of the relay board connector 

through the slot in the chassis wall and under 
the left side of the dial. Replace the dial in 
its normal position. 

(k) Plug the relay board connector into the 
VSI/RELA Y position on the interconnect 

field. Dress the leads toward the front of the 
set to prevent interference with the ABR shaft. 

(I) Remove the collar from the line key and 
install the U-shaped plastic button stop from 

the kit of parts under SPKR button to make it 
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inoperative. Remove the SPKR designation tab. 
Put the collar back on the line key. 

(m) Turn the set over and remove the lower 
housing (paragraph 5.13). 

(n) Run the free end of the D16H-50 cord 
through the opening in the lower housing, 

through the cord slot behind the interconnect 
field, and plug the connector into the 
SPEAKERPHONE position. 

(o) Reinstall the DSS key (paragraph 5.24), put 
the collar back on the line key, and reinstall 

the faceplate (paragraph 5.09). 

(p) Reassemble lower housing to the telephone 
set (paragraph 5.15). Secure the speakerphone 

cord around the strain relief bars in the lower 
housing (Fig. 42). 

( q) After all installation is complete, test the 
speakerphone by operating it in the normal 

way to place and receive calls (paragraph 4.19). 



If the 4A speakerphone is ever 
disconnected from the telephone, be 
sure to restore the shorting bars 
removed in (g) and the bars moved in 
(h) to their original factory position 
(Fig. 37); remove the button stop 
installed in (1) and designate the 
SPKR button. 

M. Repertory Dialing 

3.63 Connect an 870Al or 2870Al adjunct repertory 
dial to the desk-type satellite, BIS, or HF AI 

station where repertory dialing is desired. 

(a) Place the dial near the station. 

(b) Remove the mounting cord supplied with 
the dial and replace it with the DlOY-50 

cord. Connect each lead of the DlOY cord to 
the terminal where the same color lead of the 
original cord was connected (Table E). 

TABLE E 

ADJUNCT REPERTORY DIAL MOUNTING 
CORD CONNECTIONS 

MOUNTING 
2870A1 

CORD 870A1 

LEADS TERMINALS TERMINALS 

W-BL 16 16 

W-0 26 2 

G-W 13 33 

W-G 21 34 

0-W 9 11 

BL-W 2 17 

BR-W 1 1 

W-BR 8 32 

S-W 3 * 
W-S 6 * 

* Insulated and stored. 

(c) Connect the dial power cord to the 95Bl 
power unit. Do not plug the 95Bl 

into its assigned ac receptacle until all 
installation is complete. 
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(d) Remove the lower housing (paragraph 5.13). 

(e) Remove the faceplate (paragraph 5.07); move 
the DSS key aside (paragraph 5.23). 

(f) Remove the two factory-installed shorting 
bars from the REP DIAL position on the 

interconnect field (Fig. 37). See note following 
paragraph 3.53(d). 

(g) Check switches B and D on the interconnect 
field. Be sure that the shorting bars are 

in the upper position for a rotary repertory dial 
and in the lower position for a TOUCH-TONE 
repertory dial. 

(h) Run the DlOY dial cord through the openings 
in the lower housing, through the cord slot 

behind the interconnect field, and connect it to 
the REP DIAL position. 

(i) Reassemble the telephone. Secure the cord 
around the strain relief bars in the lower 

housing (Fig. 42). Excess cordage can be tucked 
into the telephone set. 

(j) After all installation is complete, test the 
repertory dialing feature by using it to dial 

CO/PBX calls. 

• n 
If the repertory dial is ever removed 
from the station, be sure to restore 
the shorting bars removed in (f) and 
moved in (g) to their original factory 
positions (Fig. 37). 

N. External Ringing 

3.64 Up to three external ringers, such as the 
ElCM, SlAMP, or LIAM, can be provided 

on any of the CO/PBX lines: 

No more than three additional ringer 
equivalents shall be connected to the 
CO/PBX lines. If 24A or B apparatus 
units are used in the system, each 
must be considered as one of 
the ringer equivalents on their 
respective lines. 

Using a D4BU cord (25-foot maximum) connect 
the external ringer to the network interface of 
the common or personal line where external ringing 
is desired. Do not attempt to wire the 
ringer to any other pairs in the system. 
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0. Special Handsets 

3.65 Standard modular G-type handsets can be 
used with the desk sets when modified with 

the D-180851 Kit of Parts. This kit consists of 
ivory colored transmitter and receiver caps needed 
to replace the standard caps on the G-type handsets. 
Modified G-type handsets can be used to provide 
the following features when the K-type handset is 
incompatible: 

• Impaired hearing handset 

• Handset with more receive gain than G6BM 
(D-180413) 

•Weak speech handset (G7BM) 

• Noisy location handset (G8BM) 

•Acoustic or inductive coupling to 
customer-provided equipment (G15A) 

• G-type handset equipped with shoulder rest 
(G4BM) 

• Long loop-3-dB transmit gain (G36AM). 

NETWORK D4BU CORDS 
INTERFACE (25-FT MAX) 

R(1) 
I> 

T( 1) 
I > 

R(2) I 
1> 

T(2) 
I> 

FROM 
CO/PBX 

R(3) 

T(3) 

R(4) 

T(4) 

FINAL SYSTEM CONNECTIONS 

3.66 Make sure all components of the 4A System 
are properly mounted and interconnected 

and the required options are installed. 

3.67 Common CO/PBX Lines-Connect the 
incoming common CO/PBX lines 1 and 2 to 

the 91B connecting block associated with the first 
primary station using a D4BU cord (25-foot maximum) 
between the network interface and the modular 
jack on the 91B (Fig. 46). Connect lines 3 and 4 
to the 91B block associated with the second primary 
station in the same manner. 

Note: If lines 3 and 4 are used, be sure 
that the line assignment connector on the logic 
board of the second primary station has been 
reversed as described in paragraph 3.33. 

3.68 Connections for common CO/PBX lines on 
91A (MD) blocks are shown in Fig. 47. 

3.69 Personal CO/PBX Lines-Connect the 
incoming personal line to the 30AM apparatus 

unit using a D4BU cord (25-foot maximum) between 
the network interface and the modular jack on 
the 30AM (Fig. 38, 39, and 40). 

91B CONN BLOCK 91B CONN BLOCK 
AT FIRST AT SECOND 
PRIMARY STATION PRIMARY STATION 

R1 

!]}INE 1 

I R2 

!l}INE 2 

R1 

:d}INE 3 

I R2 

!l]LINE 4 

Fig. 46-CO/PBX Line Connections Using 918 Connecting Block 
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91A CONN BLOCK AT 91A CONN BLOCK AT 
RY STATION 1ST PRil'IARY STATION 2ND PRIMA 

R1 R(1) 

Ti 1) ~]~' 
R2 

FRllll 
CD/PBX 

R(2) 

T(2) 
~1LINE2 
~ 
"""' R1 

R(3) _,.,. 
"""' 

T(3) 
T1 _,.,. 

"""' 
R(4) 

R2 _,.,. 
~ 

T(4) 
T2 _,.,. 

"""' 

Fig. 47-CO/PBX Line Connections Using 91A (MD) Connecting Block 

3.70 Connections for personal line on the 30A 
(MD) apparatus unit are shown in Fig. 43 

and 44. 

3.71 Power Connections-Plug the following 
units of the 4A System into the ac receptacles 

assigned to them: 

• Each primary station 

•The 19B4 power unit. 

Remember that primary set power 
cords must be plugged in even when 
a 19B4 unit is used. 

• The 85Bl power unit of each 4A speakerphone 
used with an HF AI station 

• The 2012D transformer of each BIS station 

• The 95Bl power unit of each 30AM apparatus 
unit 

• The 95Bl power unit of each repertory dial. 

3.72 Test the entire system by operating all of 
its features in the normal manner. If 

trouble develops, refer to Part 5, Maintenance. 

4. METHOD OF OPERATION 

ANSWERING CALLS USING HANDSET 

4.01 Incoming Call on CO/PBX Line-When a 
tone signal sounds and a CO/PBX line button 

lamp flashes, answer the call as follows: 

(a) Lift the handset. 

(b) Depress the line button where the lamp is 
flashing. The tone ringing is silenced and 

the lamp goes steady. 

(c) Talk with the calling party. [While the call 
is in progress, the level of incoming voice 

and tone signaling from the loudspeaker is 
reduced unless the built-in loudspeaker service 
is being used (paragraph 4.29).] 

4.02 Intercom Call-When an intercom voice 
signal is heard and an intercom path button 

lamp lights, answer the call as follows: 

(a) Listen for instructions from the calling party. 

(b) If a two-way conversation is to be conducted, 
lift the handset and depress the proper 

intercom path button to establish the talking 
path. 
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PLACING CALLS USING HANDSET 

4.03 Outgoing Call on CO/PBX Line: 

(a) Lift the handset. 

(b) Depress an idle line button (line 1 through 
4 or the personal line). The associated 

lamp lights steady. 

(c) When dial tone is heard, dial the desired 
number. 

Note: When making several calls in quick 
succession, use the RECALL button to get 
dial tone instead of hanging up the handset 
after each call. 

4.04 Intercom Call: 

(a) Lift the handset. 

(b) Depress an idle intercom path button (1 or 
2). The associated lamp lights at all stations. 

(There is no dial tone on intercom.) 

On outgoing intercom calls from 
stations equipped with the standard 
DSS key, the camng party has no way 
of knowing beforehand if the code 
being called is busy. At stations 
having a code busy DSS key, 
the code of any station which is 
off-hook or being voice signaled 
is identified by a steady light in 
the DSS button. 

(c) To voice signal the called station, depress 
and hold the DSS button corresponding to 

the code of the called station. Transmit the 
one-way message to the called station. Release 
the DSS button when the message is completed. 

(d) When the called party answers [as described 
in paragraph 4.02(b)], a two-way conversation 

path is established and the DSS button need not 
be depressed again. 

Note: Multiple stations can be signaled by 
operating more than one DSS button at a 
time or by using the preset multiple voice-signaling 
option (see paragraph 4.31). 
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HOLD OPERATION 

4.05 Any CO/PBX line call can be put on hold 
while the station is used for another call: 

(a) Tell the distant party that you are going to 
put the call on hold. 

(b) Depress the HOLD button momentarily. 
The CO/PBX line button restores to its 

unoperated position and its lamp changes from 
steady to wink. 

4.06 To pick up a line on hold, depress the winking 
line button. The button locks down, the 

lamp changes from wink to steady, and the 
connection is established again. 

ANSWERING CALLS USING BUILT-IN SPEAKERPHONE 

Note: On BIS satellite sets, incoming tone 
ringing and intercom voice signaling are 
transmitted over the loudspeaker mounted 
under the handset. Two-way speakerphone 
conversations utilize the loudspeaker in the 
speakerphone module on the right side of the 
set. 

4.07 Incoming Call on CO/PBX Line-When 
a tone signal sounds and a CO/PBX line 

button lamp flashes, answer the call as follows: 

(a) Depress the line button where the lamp is 
flashing. The tone ringing is silenced, the 

lamp goes steady, and the speakerphone turns 
on automatically. The red speakerphone lamp 
lights. 

(b) Face the set and carry on the conversation 
in a normal voice. The volume of the 

incoming call can be adjusted with the control 
on the speakerphone module. 

(c) When the conversation is finished, depress 
the speakerphone OFF button. 

Note: Whenever the speakerphone OFF 
button is operated, all depressed CO/PBX line 
or intercom path buttons will restore. 



4.08 Intercom Call-When an intercom voice 
signal is heard and an intercom path button 

lamp lights, answer the call as follows: 

(a) Listen for instructions from the calling party. 

(b) If a two-way conversation is to be conducted, 
depress the proper intercom path button to 

turn on the speakerphone and establish a talking 
path. 

(c) When the conversation is finished, depress 
the speakerphone OFF button. 

PLACING CALLS USING BUil T-IN SPEAKERPHONE 

4.09 Outgoing Call on CO/PBX Line: 

(a) Depress an idle line button (line 1 through 
4 or the personal line). The lamp next to 

the button lights and dial tone is heard on the 
speakerphone loudspeaker. 

(b) Dial the desired number. 

(c) When the call is finished, depress the 
speakerphone OFF button. 

4. 10 Intercom Call: 

(a) Depress an idle intercom path button. The 
lamp next to the button lights and the 

speakerphone turns on. The red speakerphone 
lamp lights. No dial tone is heard. 

(b) To voice signal the called station, depress 
and hold the appropriate DSS button, face 

the set, and transmit the one-way message via 
the speakerphone microphone. Speak in a normal 
voice. Release the DSS button when the message 
is completed. 

(c) When the called party answers, a two-way 
conversation path is established. Carry on 

the conversation using the built-in speakerphone. 

(d) When the call is finished, depress the 
speakerphone OFF button. Depressed intercom 

button will restore. 

Built-In Speakerphone Operating Features 

4.11 Mike Off-To interrupt transmission to 
the distant party during a speakerphone 
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call, depress and hold down the MIKE OFF button. 
Incoming conversation from the distant party is 
not affected. 

4.12 Transferring From Speakerphone to 
Handset-Simply pick up the handset and 

continue the call in the normal way. The speakerphone 
turns off automatically. 

4.13 Transferring From Handset to 
Speakerphone-Hold down the line button(s) 

and hang up the handset. The line button(s) 
remains operated and the speakerphone is turned 
on. Continue the call using the built-in speakerphone. 

ANSWERING INTERCOM CALLS AT HFAI STATION 

Note: The HFAI feature is used only for 
answering intercom calls originated at other 
stations. To place an intercom call from an 
HF AI station, use the standard procedure 
described in paragraph 4.04 or the 4A 
speakerphone (paragraph 4.21) if one is 
connected. 

4. 14 Incoming intercom calls at an HF AI station 
turn on the transmitting microphone in the 

HF AI module so that the calls can be answered 
without any manual action. The calling party 
controls the microphone, turning it on when the 
DSS button is released following a voice announcement, 
and turning it off when the DSS button is depressed. 
The operation of the HF AI feature is as follows: 

(a) An incoming call is preceded by a medium 
pitch (625-Hz) tone burst over the set's 

built-in speaker. One of the two green lamps 
on the HF AI module stays on throughout the 
call, indicating which intercom path is being used; 
the red lamp turns on when the caller releases 
the DSS button, indicating that the microphone 
is on. 

(b) While the red lamp is on, face the set and 
answer the call in a normal voice. 

(c) Continue the conversation with the distant 
party, speaking only when the red lamp is 

on. 

(d) No action is required at the HFAI station 
when the call ends. When the caller hangs 

up, the mike and IC lamps go out and the HF AI 
module turns off. 
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HFAI Operating Features 

4.15 Mike Off-To interrupt transmission to 
the distant party during an HF AI call, depress 

the locking MIKE OFF button on the HF AI module. 
Incoming conversation from the caller is not affected. 
To release the MIKE OFF button, depress it again. 
While the MIKE OFF button is depressed, the 
microphone is totally disabled and cannot be turned 
on by the distant party. 

4.16 Do-Not-Disturb-If reception of incoming 
intercom calls at the HFAI station is not 

desired, depress the locking DO NOT DSTRB button. 
This causes a low pitch (156-Hz) tone to be 
transmitted to any caller who has called the station 
by operating a DSS button; it also disables the 
amplifier in the local set, preventing reception of 
intercom voice signals. To return to the normal 
HF AI mode, redepress the DO NOT DSTRB button, 
unlocking it. 

4.17 Transferring From HFAI Mode to 
Handset-Tell the caller that transfer from 

the HF AI mode to handset is taking place and that 
operation of the DSS button is no longer required. 
Depress the proper IC button on the line key, pick 
up the handset, and continue the call in the normal 
manner. 

CALLING AN HFAI ST A TION 

4.18 To place an intercom call to an HFAI station: 

(a) Lift the handset. 

(b) Depress an idle intercom path button. The 
associated lamp lights at all stations. 

(c) Depress and hold the DSS button corresponding 
to the code of the HF AI station. 

(d) If the HFAI station is not busy and not in 
the "do-not-disturb" mode, a medium pitch 

tone burst is heard when the DSS button is 
depressed to voice signal the station. Make the 
announcement to the HF AI station after the tone. 
Release the DSS button to hear the HF AI station's 
response. 

Note: After the HFAI station has answered, 
operation of the DSS button to talk again 
does not result in any more tones. 
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(e) If the HFAI station is in the "do-not-disturb" 
mode, a continuous low pitch tone is heard 

when the DSS button is depressed. The call 
cannot be completed. Hang up and call again 
later. 

(f) If the HFAI station is busy with another 
call, no return signal is heard. Hang up 

and call again later. 

4A SPEAKERPHONE OPERATION 

4. 19 The 4A speakerphone can be installed only 
with an HFAI station telephone set. It is 

used to provide optional hands-free operation on 
CO/PBX line calls or outgoing intercom calls. 

4.20 Incoming Calls-When a tone signal sounds 
and a CO/PBX line button lamp flashes, 

answer the call as follows: 

(a) Depress the line button where the lamp is 
flashing. 

(b) Operate the ON button of the speakerphone 
transmitter. The tone ringing will be 

silenced and the lamp will go steady. 

(c) Talk with the calling party using the transmitter 
and the loudspeaker. 

(d) When the conversation is over, operate the 
OFF switch on the speakerphone transmitter. 

Note: Operation of the speakerphone OFF 
switch does not cause line buttons to pop up. 
To restore line buttons, lift the handset 
momentarily. Always do this after a conference 
call. 

4.21 Outgoing Calls: 

(a) Depress an idle line or intercom button. 

(b) Operate the ON button ~f the speakerphone 
transmitter. Dial tone is heard on CO/PBX 

lines but not on intercom. 

(c) Dial the desired CO/PBX number or voice 
signal the desired station. 

(d) When the called party answers, use the 
transmitter and the loudspeaker to carry on 

the conversation. 



(e) When the conversation is over, operate the 
OFF button on the speakerphone transmitter. 

[See Note following paragraph 4.20(d).] 

4.22 When it is not desired to transmit conversation 
from the surrounding area to the distant 

station, disable the transmitter by holding down 
the ON button. Incoming conversation will not be 
affected. 

4.23 To transfer from speakerphone to handset 
operation during a conversation, simply lift 

the handset. Transfer occurs automatically. 

4.24 To transfer from handset to speakerphone 
operation during a CO/PBX line conversation: 

(a) Put the line on hold 

(b) Hang up the handset 

(c) Turn the speakerphone on 

(d) Depress the CO/PBX line button. 

4.25 To transfer from handset to speakerphone 
operation during an intercom call: 

(a) Hang up the handset 

(b) Turn the speakerphone on 

(c) Depress the IC button. 

MISCELLANEOUS OPERA TING TECHNIQUES 

4.26 Multiline Conferencing-Two or more 
CO/PBX lines and any 4A System station 

can be conferenced by placing several successive 
calls on hold and then picking them up together 
as follows: 

(a) Establish a CO/PBX line connection either 
by answering an incoming call or completing 

an outgoing call. 

(b) Put the call on hold by depressing the HOLD 
button; the line button will restore to its 

unoperated position and its lamp will wink. 

(c) Establish another CO/PBX line call. 

(d) While holding down the second line button, 
depress the held line button. The local 
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station and the two CO/PBX lines are then 
conferenced together. 

(e) Additional CO/PBX lines may be added by 
repeating (b), (c), and (d). 

Note: The number of lines which can be 
conferenced satisfactorily is limited because 
transmission quality among the lines will be 
degraded as more lines are added. 

(f) To put all the outside lines on hold 
simultaneously, depress the HOLD button; 

to reenter the conference, simultaneously depress 
the line buttons again. 

Intercom and CO/PBX lines cannot 
be conferenced together. 

4.27 Multistation Conferencing-To add other 
stations in the system to a CO/PBX line 

call, follow this procedure: 

(a) Place the CO/PBX line call on hold. 

(b) Using the intercom, call the station or stations 
wanted in the conference and tell each to 

pick up the line on hold. 

(c) Return to the held line by picking it up at 
the local station again. The conference is 

established when the other stations pick up the 
held line also. 

(d) If any of the stations to be conferenced has 
the privacy feature, all the stations should 

hold down their PRIV RLS buttons until everyone 
has picked up the held line. 

( e) Any station can hang up during the conference 
without affecting the other parties. 

4.28 Repertory Dialing-At stations where a 
repertory dialing adjunct is attached, outside 

dialing can be done either on the telephone set 
dial, the dial on the adjunct, or by means of the 
memory buttons on the adjunct. Refer to Section 
501-164-202 for detailed information on the operation 
of the repertory dialer. 

4.29 Built-In Loudspeaker Service (Stations 
Without Speakerphone)-To amplify and 
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broadcast to the surrounding area the incoming 
part of a telephone conversation, depress the SPKR 
button on the line key. The button locks down 
until depressed again. Adjust the output to the 
desired level with the thumbwheel volume control. 
When the conversation is over, release the SPKR 
button before replacing the handset so that feedback 
"squeal" does not occur when the handset is 
brought near the speaker. 

Incoming voice and tone signaling is 
not attenuated in the off-book condition 
if the SPKR button is locked down. 
This button is not linked to the ABR 
mechanism. 

4.30 Paging-The paging system is used in the 
same way as voice signaling on intercom. 

To make an announcement, go off-hook, select an 
idle intercom path, depress the DSS button of the 
paging code. Transmit the message over the 
handset while holding down the DSS paging button. 

4.31 Preset Multiple Voice Signaling on 
Intercom-This feature is used in the same 

way as voice signaling a single station. Go off-hook, 
select an idle intercom path, then depress the DSS 
button corresponding to the preset group of stations 
to be signaled. Transmit the message over the 
handset while holding down the DSS code button. 

4.32 Supplementary Signaling-To operate 
an auxiliary signal via a 25A apparatus unit, 

momentarily depress the DSS button assigned to 
supplementary signaling. Repeat the operation as 
required. 

5. MAINTENANCE 

5.01 Maintenance of the 4A System is limited to 
wiring checks, replacement of entire telephone 

sets or components specified as replaceable (see 
ORDERING GUIDE), and replacement of external 
apparatus. Do not attempt to modify or repair 
telephone sets or apparatus units in any way not 
covered in this practice. 

5.02 When trouble develops, first make a thorough 
check of all interconnecting cable connectors. 

Check for the following conditions before considering 
the replacement of any components: 

• Primary station power cords connected to 
working ac receptacles 
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• Primary station power transformers securely 
in place 

• Set mounting cords securely connected at 
both ends 

• All component connectors securely seated 
on the interconnect field 

• Shorting bars in their proper positions on 
the interconnect field 

• Wall sets mounted so that the connectors 
on the wall plate mate properly with the 
connectors on the back of the set 

• Loudspeaker volume control set to normal 
level 

• Incoming CO/PBX pairs from building entrance 
facility securely terminated on network 
interface blocks 

• Tip and ring pairs from network interface 
blocks to 91B connecting blocks and 30AM 
apparatus units properly connected 

• Correct wiring on apparatus units and 
adjuncts. 

DIAGNOSTIC PROCEDURES 

5.03 If normal service is provided on at least 
one primary set and possibly some satellite 

sets, the problem is likely to be in the cabling. If 
all sets beyond a point in the cable bus relative 
to a primary set exhibit the same trouble, the cable 
fault is probably an open conductor path. 

5.04 If all sets exhibit the same trouble, the 
following sequence should be tried. Disconnect 

all satellite sets from the system cabling; leave 
each primary set connected to its assigned 91B 
connecting block. The primary set(s) should be 
operating properly; if they do not, check the tip 
and ring coming into the 91B block for dial tone. 
Replace the primary set if necessary. Once it is 
functioning correctly, reconnect the system cable 
to the 91B block. If the primary set now fails to 
work, the problem is a short or a reversed wire 
in the cable. If the primary set works properly, 
start adding satellite sets, one at a time, until the 
problem reappears. Replace the last added set 
and reconnect the remaining sets. 



5.05 Table F contains information for diagnosing 
and correcting troubles in a 4A System 

installation. Block diagrams of the 981/2981- and 
983/2983-type telephone sets are shown in Fig. 48 
through 52. 

DISASSEMBLY AND ASSEMBLY OF TELEPHONE SETS 

5.06 The installation of some of the options 
available with the 4A System and the 

replacement of some internal parts require that 
the telephone set housing and related components 
be disassembled and reassembled. See paragraphs 
5.07 through 5.20 for instructions on procedures 
which are common to several installation or 
replacement operations. 

A. Faceplate 

5.07 To remove the faceplate from any telephone 
set: 

(a) Insert the blade of a small screwdriver 
between the center of upper edge of the 

faceplate and the adjacent housing (Fig. 53). 

(b) Carefully tip the handle of the screwdriver 
back away from the telephone set, disengaging 

the tab on the center of the upper edge of the 
faceplate from the housing. 

(c) Lift the faceplate away from the set. 

5.08 With the faceplate off, the following 
components are accessible: 

•Dial 

• DSS key 

• Upper housing. 

5.09 To install the faceplate: 

(a) Insert the tabs on the lower edge under 
the lip of the housing. 

(b) Using the thumb and forefinger of each 
hand, bow the center of the faceplate up 

slightly (Fig. 54). Position the tab on the upper 
edge under the lip of the housing and release 
the faceplate. 

B. 
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(c) Be sure that all tabs are engaged and that 
the faceplate fits securely around all 

components. 

Upper Housing 

5.10 The upper housing is secured to the telephone 
set chassis by four screws in the primary 

and basic satellite sets (Fig. 55) and five screws 
in BIS and HF AI sets. The screw on the left side 
under the handset also serves to hold the housing 
blank or handset hook, depending on whether the 
set is desk or wall mounted. The other screws 
are captive in the housing. To take off the housing: 

(a) Remove the faceplate (paragraph 5.07) 

(b) Remove the number card retainer and the 
number card 

(c) Remove the housing blank (desk sets) or 
handset hook (wall sets) and the screw which 

holds it 

( d) Loosen the captive screws 

( e) Lift the housing off the set. 

5.11 With the upper housing off (Fig. 5), the 
following components are accessible: 

• Loudspeaker assembly 

• Slots for mounting privacy board and relay 
board, and/or voice signaling interface board 
(Fig. 36) 

•Handset cord jack 

•Recall key 

• Loudspeaker volume control 

•Line key 

•BIS module 

• HF AI module. 

5.12 To replace the upper housing, reverse the 
disassembly procedure of paragraph 5.10. 

Tighten the screws. Replace the number card 
and its retainer. 
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TABLE F 

DIAGNOSTIC ROUTINES 

TROUBLE POSSIBLE CAUSES POSSIBLE SOLUTIONS 

Note: Before taking the specific steps recommended below, perform the general maintenance checks 
listed in paragraphs 5.02, 5.03, and 5.04. 

TIP-RING 

Dialing not possible. Set wired for dial restriction Check positions of switches E and 
option. F (paragraph 3.55). If option is 

not desired, rewire. 

Incoming CO/PBX line dead. Check incoming tip and ring with 
test set. 

Incoming tip and ring terminated Check connections (Fig. 46). 
on wrong terminals. 

Switch pile-up on telephone Change out telephone set. 
defective. 

No sidetone on CO/PBX line. Privacy circuit (if set is so Replace privacy circuit (paragraph 
equipped) operating incorrectly. 3.53). 

Set has privacy circuit and No corrective action necessary; 
CO/PBX line is in use by wait until line is not in use. 
another station. 

If set is supposed to have dial Check positions of switches E and 
restriction, switches E and F on F (paragraph 3.55). 
interconnect field may not be in 
proper positions. 

If 66-type connecting blocks are Check station cutdown. 
used, cutdown may be incorrect. 

System wired for 3 or 4 Line assignment connector not Rotate line assignment connector 
CO/PBX lines, but dial rotated on second primary set. on second primary set (paragraph 
tone only on lines 1 and 2. 3.33). 

VOICE SIGNALING 

One set does not receive Station designation not coded Check for correct position of slide 
voice signaling on DSS. properly on DSS key. switch (paragraph 3.34). Be sure 

switch is properly engaged in 
detent (centered on number). 

Low volume on tone ringing Volume control set too low. Readjust volume. 
or voice signaling. 

Handset off-hook. Replace handset. 
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TABLE F (Contd) 

DIAGNOSTIC ROUTINES 

TROUBLE POSSIBLE CAUSES POSSIBLE SOLUTIONS 

VOICE SIGNALING (Contd) 

DSS signaling to other sets Amplifier or speaker defective. Replace amplifier and/or speaker 
possible, but DSS signaling (paragraphs 5.27 and 5.42). 
from other sets not possible, 
and SPKR button does not 
work. 

DSS signaling from other Amplifier defective. Replace amplifier (paragraph 5.42). 
sets possible, but DSS 
signaling to other sets 
not possible, and SPKR 
button does not work. 

Noisy intercom system. Earth ground connected to Be sure that G terminal on 19B4 
system cable at some point. power unit is not grounded. Check 

all terminal blocks for improper 
grounds. 

Excessive noise heard from Unauthorized connection between Check wiring of system for 
set loudspeaker during system (particularly 19B4 power connections to building ground and 
intercom voice signaling. unit) and building ground. remove all except for 117 volts 

power cords and 33C voice coupler. 

Noise from speaker as Defective volume control. Replace volume control (paragraph 
volume control is rotated. 5.33). 

COMMON AUDIBLE TONE SIGNALING 

One set does not ring on Common audible switches not Set the four common audible 
some line(s), but lamp set properly. switches for the desired ringing at 
flashes properly. that station (paragraph 3.34). 

HOLD 

One line goes on hold when "A" lead open between Check cable connections. 
going off-hook. malfunctioning set( s) and 

primary set controlling that 
line. 

False hold condition when Defective line key. Replace line key (paragraph 5.35). 
changing lines or lightly 
touching line buttons. 

Excessive crosstalk on lines Improper installation of music- Check wiring of 33C coupler. 
1 and 2 or 3 and 4 when on on-hold option. Remove music-on-hold board if 
hold. option is not being used. 
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TABLE F (Contd) 

DIAGNOSTIC ROUTINES 

TROUBLE POSSIBLE CAUSES POSSIBLE SOLUTIONS 

MUSIC-ON-HOLD 

No music-on-hold. Blown fuse on 33C voice coupler. Replace fuse. 

Improper wiring of music-on-hold Check connection between coupler 
option. and 91B connecting block (Fig. 23). 

Music distorted or too low. Improper adjustment of music Readjust music level (paragraph 
level. 3.40). 

Customer's music source does Request that customer upgrade 
not have sufficient output. music source. 

Music-on-hold source System installed without a 91B Install and connect a 91B connec-
crosstalks into intercom connecting block at each primary ting block at each primary station 
lines. set. (Fig. 8 and 9). 

POWER 

As system activity increases, System is overloaded; thermal Add supplementary power to 
all functions except sidetone cutout is operating. Equivalent system. 
on CO/PBX lines fail. Power station count is exceeded. 
transformers unusually warm. 
System restores within 30 
minutes. 

Lamps dim, voice signaling System is overloaded with sets Review requirements for system 
distorted, and code-busy DSS and/or options. wiring and supplementary power 
key does not work. (paragraph 3.13). 

19B4 power unit blows fuses Excessive optional features. Remove some features. Station 
as system activity increases. equivalent number must be less 

than 32 (paragraph 3.14). 

19B4 power unit blows fuses Reversed polarity on system Correct polarity to system cable at 
when plugged in. supply bus. cut down. 

Transformer unusually warm, Power supply was shorted long 1. Replace transformer (paragraph 
excessive noise heard from set enough to permit thermal cutout 3.33). 
loudspeaker during intercom in transformer to operate. 2. Replace primary set. 
voice signaling. 3. Wait up to 30 minutes for 

thermal circuit breaker to reset 
automatically. 
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TABLE F (Contd) 

DIAGNOSTIC ROUTINES 

TROUBLE POSSIBLE CAUSES POSSIBLE SOLUTIONS 

POWER (Contdl 

Lines go on hold when going SYS/SUPP plug connected for Put SYS/SUPP plug in proper 
off-hook; voice signaling does supplementary power when this position (paragraph 3.36). 
not work; no ringing on any is not provided. 
line. 

If system has supplementary Connect 19B4 power unit to live 
power: It may not be ac outlet. 
connected to ac. 

Fuse blown. Correct condition that caused 
blown fuse and replace fuse. 

Sidetone on CO/PBX lines, No power applied to associated Verify power at ac outlet and sets 
but no lamps on CO/PBX or primary set. plugged in. 
intercom lines, no ringing, 
no intercom talk battery. 

CODE BUSY 

DSS busy lamps stay on Excessive voltage drop on +V bus. 1. If 91B connecting blocks are 
when station is idle or will System loaded at or near capacity not used with primary sets, 
not go on when station is with long cable runs and/or too install them. 
busy. many stations bridged at ends of 2. Calculate equivalent set count 

long runs. (paragraph 3.14). Install supple-
mentary supply and home run 
system if necessary. 

3. Rearrange layout of wiring to 
reduce long runs. Reduce 
bridging at ends of runs. 

Number of stations plus number Reduce number to 4. 
of options assigned to same DSS 
code exceeds 4. 

LAMPS 

One lamp does not light at Lamp failure. Replace line key (paragraph 5.35). 
one station, but lights at 
other stations. 

A particular lamp does not Lamp pair shorted or transposed Correct wiring. 
light at any station, and on a connecting block. 
there is an audible buzz on 
the line associated with the 
lamp. 

All CO/PBX lamps light dim; System power supply shorted. Disconnect sets one at a time. If 
noise on intercom on all sets. problem persists, check cable. 
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TABLE F (Contd) 

DIAGNOSTIC ROUTINES 

TROUBLE POSSIBLE CAUSES POSSIBLE SOLUTIONS 

PRIVACY 

Privacy circuit does not prevent Defective privacy circuit. Replace privacy circuit (paragraph 
pickup when going off-hook on 3.53). 
a busy line. 

Privacy circuit does not prevent Defective line key. Replace line key (paragraph 5.35). 
pickup on busy line when 
rapidly changing lines, but 
is okay going off-hook. 

HANDS.FREE ANSWER 

In system with two intercom Shorting bar not removed Remove shorting bar from module 
paths, HF AI station seizes from HF AI module. (paragraph 3.31). 
only path 1 on hands-free 
answering. 

In system with only intercom Shorting bar missing from Install shorting bar in module 
path 1 active, HF AI station HF AI module. (paragraph 3.31). 
latches up on intercom path 
2 when called on path 2. 

In system with only intercom Primary set coded to serve Code primary set to serve CO/PBX 
path 2 active, HFAI station CO/PBX lines 3 and 4 and lines 1 and 2 and intercom path 2 
will not seize path 2 when intercom path 2. (paragraph 3.33). 
called but will latch up on 
path 1 when called. 

PERSONAL LINE 

Talking and dialing possible 95Bl power unit used with Check connection and wiring 
on personal line, but no hold, 30AM apparatus unit dis- (Fig. 39 through 42). 
lamp, or ringing. connected from ac outlet 

or from 30AM unit. 

95Bl inoperative. Replace 95Bl power unit. 

No power at ac outlet. Plug 95Bl into live outlet. 

Personal line goes on hold System "A" lead open. Check wiring for open in "A" lead 
when going off-hook. between set and 30AM apparatus 

unit (Fig. 39 through 42). Correct 
if necessary. 

No system +V. Check power wiring and connec-
tions. 

Personal line on all sets System tip and ring reversed. Reverse tip and ring at output of 
except BIS sets. 30AM apparatus unit. 

Page 70 



ISS 3, SECTION 518-450-106 

TABLE F (Contd) 

DIAGNOSTIC ROUTINES 

TROUBLE POSSIBLE CAUSES POSSIBLE SOLUTIONS 

REPERTORY DIALING 

Set goes on hold after hanging Switches B and D on interconnect Correct positions of shorting bars 
up while the TOUCH-TONE field not in proper positions. at switches B and D (paragraph 
repertory dial is dialing. 

or 
Rotary pulses heard in hand-
set while the rotary repertory 
dial is dialing. 

C. Lower Housing (All Satellite Desk Sets) 

5.13 The lower housing is secured to the telephone 
set chassis by four captive screws in the 

basic satellite desk set (Fig. 42) and by six screws 
in the BIS and HF AI desk sets. To remove the 
housing: 

(a) Turn the set over and remove any option 
cords from the strain relief bars 

(b) Loosen the attachment screws 

(c) Pull the housing away from the set. 

5.14 With the lower housing off (Fig. 56), the 
following components are accessible: 

• Amplifier (on the chassis) 

• Interconnect field (on the chassis) 

•Mounting cord (on the lower housing). 

5. 15 To install the lower housing, reverse the 
disassembly procedure of paragraph 5.13. 

Tighten the screws. 

D. Wall Housing (All Satellite Wall Sets) 

5.16 In place of the lower housing on the desk 
set, the wall set has a housing which adapts 

it to the wall mounting plate. Remove the wall 
housing as follows: 

(a) If the set is on a wall plate, loosen the 
two locking screws at the bottom of the 

3.63). 

plate (Fig. 16). Swing the telephone up (detaching 
the line key from the mounting cord) and lift 
to unhook it from the top of the plate. 

(b) Place the set face down and detach the 
housing by loosening the four captive screws 

which hold it to the chassis. 

5. 17 With the wall housing off, the following 
components on the chassis are accessible. 

•Amplifier 

• Interconnect field. 

5. 18 To install the wall housing: 

(a) Put the housing back on the chassis and 
tighten the four screws. 

(b) Attach the wall set to the wall plate by 
tilting the set back about 30 degrees and 

engaging the hooks at the top of the plate in 
the slots in the upper corners of the set housing 
(Fig. 18). Swing the set down so the line key 
plug engages the connector mounted on the wall 
plate. While pressing the set firmly against 
the plate, tighten the two locking screws at the 
bottom of the plate (Fig. 16). 

E. Lower Housing (Primary Sets) 

5.19 The additional control logic and power 
circuitry contained in the primary set is 

mounted on the base and logic assembly (Fig. 6). 
Above this assembly and held in place between it 
and the upper housing is the lower housing which 
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HANDSET 
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CORD 
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SWI ICHHUOK RI I' 1111\1 

HARNESS 1 CO/PBX 
SASE & LOGIC 

LINES ASSEMBLY 
B410090B7 
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POWER 

)----! 
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CONTROL 

LINE KEY 
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POTENTIOMETER 
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TO 
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-7 >-- (NOTE 2) 

) ) r- MUS IC-ON-HOLD 
BOARD 0-180980 

OR 

~ 
TONE-ON-HOLD 
BOARD D-180731 

NOTES' 
1. CAN BE REPLACED W J TH CODE BUSY OSS KEY 664C, 
2. OPTIONAL FEATURE. 

3. SHORTING BARS FACTORY-INSTALLED FOR UNRESTRICTED STATION DIALING, 

Fig. 48-Block Diagram of Primary Set 
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CHASS IS 

INTERCONNECT ASSEMBLY 

HANDSET 

KIC-50 l 
CORDf 

H4DU~ 

CORD 
DBW 

PERSONAL 
LINE 

FROM 30A- TYPE 
APP. UNIT 

(NOTE 2) 

MOUNl I NG 
CORD 
D50AW 

NOTE 4 

DIAL ASSY. 
841015001 (ROT.) 

OR 
841015019 (TT I 

I 

HEADSET 

SPEAKERPHONE 

I 

rnIDD 
E F G 

SWITCHHOOK 

---7 

1. CAN BE REPLACED WI TH CODE BUSY DSS KEY 664C. 
2. OPTIONAL FEATURE. 

HFAl/PWR 

11 
NOTE 3 

D 
H 

REP OIAL 

---7 

(NOTE 2) 

CORD 
D10Y 

REPERTORY DI AL 
870A1 OR 2B70A1 

(NOTE 2) 

L. S. VOLUME 
CON'ffiOL 
POTENTIOMETER 
B42618985 

l. SHORTING BARS FACTORY-INSTALLED FOR UNRESTRICTED STATION DIALING. 
4. SHORTING GARS FACTORY-INSTALLED IN UPPER POSITION FOR 

ROTARY SET AND IN LOWER POSITION FOR TOUCHTONE SET. 

Fig. 49-Block Diagram of Basic Satellite Desk Set 

encloses the sides, front, and back of the set. To 
remove this lower housing: 

(a) Disconnect the handset cord from its jack. 
Turn the set over and loosen the four captive 

chassis attachment screws (Fig. 20). If the set 
is equipped with a personal line, disconnect the 
DSW cord from its jack. 

(b) While holding the base and chassis assembly 
together with both hands, turn the set back 

over to its normal position. Lift the chassis 
assembly off the base and place upside down on 
the desk adjacent to the left side of the base 
(Fig. 6). 

(c) If the set is equipped with a personal line 
jack assembly, remove the jack from the 

base by pushing the retaining latch toward the 
front of the base and pulling up the jack. 

( d) Lift the lower housing off the base. 

5.20 To install the lower housing and reassemble 
the set, reverse the procedure of paragraph 

5.19. 

REMOVAL AND INSTALLATION OF COMPONENTS 

5.21 All replaceable components of the 980-series 
telephone sets have leads terminated in 
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CHASSIS 

INTERCONNECT ASSEMBLY 

SPEAKERPHONE HFA I /PWR 

I II l~I ~ 

D D D D rnTrn D D 
ABCOEFG H 

HANDSET 

K1C-501 

CORO 
DBW 

HEADSET SWITCHHOOK REP Dl/\L 

L----------~1-------.!--i---==lr---r---t---i ~ON~RO~OLUME 
PERSONAL 
LINE 
FROM 30A-TYPE 
APP. UN IT 

(NOTE 2) 

SYSTEM 
CABLING 

DIAL ASSY 
641015001 (ROT.) 
OR 
841015019 (TT) 

NOTES: 
1. CAN BE REPLACED WITH COOE BUSY OSS KEY 664C. 
2. OPTIONAL FEATURE. 

(NOTE 2) 
~LINE KEY 

663A2 

POTENTIOMETER 
842618985 

3. SHORTING BARS FACTORY-INSTALLED FOR UNRESTRICTED STATION DIALING. 

Fig. 50-Block Diagram of Basic Satellite Wall Set 

963-type connectors for plugging into the interconnect 
field. To disconnect one of the components from 
the interconnect field, grasp all the wires just above 
the connector at the cord tie (Fig. 57) and pull 
straight out. (It is difficult to grasp the jack itself; 
the wires are attached to it in such a way that 
pulling on them to disconnect is not damaging, 
provided all the wires are pulled together.) 

5.22 To plug a component into the interconnect 
field, first determine the correct orientation 

of the connector with respect to the proper 
interconnect field slot; they are keyed to fit together 
only one way. Grasp the wires just above the 
jack and push the jack firmly into the interconnect 
field. 
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In order ro gain access ro the int,ercozmect 
field, it is always necessary to move 
the DSS key out of the way as described 
in paragraph 5.23, but not necessary 
to unplug it. 

A. DSS Key 

5.23 To remove the key: 

(a) Remove the faceplate (paragraph 5.07) 

(b) Push the metal latch on the left side of the 
key (Fig. 55) to the right to release the key 

(c) Swing the left side of the key up and 
disengage the right side from the chassis 
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CHASSIS 
(NOTE ZA) VOICE 

SIGNALING 
INTERFACE 
841010788 

INTERCONNECT ASSEMBLY 
REPERTORY DI AL 
870A1 OR ZB70A1 

PHONE 

'CORO 
OIOY 

FROM 30A
TYPE APP, 
UNIT 

L----------+-----+--t----==r--r--t---i ~ON~RO~OLUME 

(NOTE 2B) 

DIAL ASSY. 
841010770 {RCT.) 
OR 
841010762 {TT) (NOTE 28) 

POTENTIOMETER 
842618985 

~M-OU-NT-l-NG--1-----------------------------( f- ~!~;/EV 
CORD 
D50AW 

NOTES: 
1 , CAN BE REPLACED WI TH CODE BUSY DSS KEV 664C, 
ZA, OPTIONAL FEATURE AVAILABLE WITH DESK SET ONLY, 
2B. OPTIONAL FEATURE AVAILABLE WITH DESK OR WALL SET, 
3. SHORTING BARS FACTORY-INSTALLED FOR UNRESTRICTED 

STATION DIALING. 
4. SHORTING BARS FACTORY-INSTALLED IN UPPER POSITION 

FOR ROTARY SET AND IN LOWER POSITION FOR TOUCHTONE SET. 

Fig. 51-Block Diagram of BIS Satellite Set 

(d) Lift the key up from the chassis and unplug 
its connector from the interconnect field. 

5.24 To install the DSS key (664B or 664C): 

(a) Plug the DSS key connector into the DSS 
KEY position of the interconnect field. 

(b) Engage the right side of the key in the 
right side of the opening in the chassis. 

(c) Push the key down so that its latch snaps 
into the left side of the opening in the 

chassis. Make sure that it is level and firmly 
mounted. 

B. 

(d) Set the common audible and DSS programming 
switches as described in paragraph 3.34 and 

designate the buttons. 

(e) Test the DSS key by operating each button 
for its assigned purpose. If the key has a 

busy field, test it as described in paragraph 
3.61(h). 

(f) Replace the faceplate (paragraph 5.09). 

Dial 

5.25 To remove the rotary dial or TOUCH-TONE 
dial: 

(a) Remove the faceplate (paragraph 5.07). 
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(NOTE 2A) 
NOTE 

CHASSIS 

,;;;:;==----~-~,_--+...ol :~EAKERPHONE 
SPEAKER
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HANDSET 

KIC-501 
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~r-+--. REPERTORY DIAL 
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CORD 
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DIAL ASSY. 
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OR . 
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(SEE TABLE E ) 

NOTES: 
1 , CAN BE REPLACED WI TH CODE BUSY DSS KEY 664C, 
2A, OPTIONAL FEATURE AVAILABLE WITH DESK SET ONLY. 
28, OPTIONAL FEATURE AVAILABLE WITH DESK OR WALL SET, 
l, SHORTING BARS FACTORY-INSTALLED FOR UNRESTRICTED 

STATION DIAL ING, 
4, SHORTING BARS FACTORY-INSTALLED IN UPPER POSITION 

(NOTE 2B) 

~LINE KEY 
66lA2 

POTENT/ OMETER 
B4261B9B5 

FOR ROTARY SET AND IN LOWER POS I Tl ON FOR TOUCHTONE SET, 
5, SHORTING BARS FACTORY-INSTALLED FOR SET WITHOUT 4A SPEAKERPHONE. 
6, REQUIRED ONLY WHEN 4A SPEAKERPHONE IS CONNECTED, 

Fig. 52-Block Diagram of HFAI Satellite Set 

(b) Push the plastic latch on the left side of 
the dial (Fig. 5) to the left to release the 

dial 

(c) Swing the left side of the dial up and 
disengage the right side from the chassis 

(d) Move the DSS key aside to get access to 
the interconnect field (paragraph 5.23) 

(e) Lift the dial up from the chassis and unplug 
its connector from the interconnect field. 
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5.26 To install the dial: 

(a) Plug the dial connector into the DIAL position 
of the interconnect field. 

(b) Engage the right side of the dial bracket in 
the right side of the opening in the chassis. 

Make sure the leads :from other 
components are not caught between 
the dial bracket and the chassis. 



Fig. 53-Removing Faceplate 

(c) Swing the dial down so the left side snaps 
under the latch on the left side of the opening 

in the chassis. Dress the dial leads to the left 
side of the lead guide in the chassis wall (Fig. 5). 

(d) Be sure the dial is level and the latch 
firmly engaged. 

(e) Test the dial by using it to place a call. 

(f) Replace the DSS key (paragraph 5.24). 

(g) Replace the faceplate (paragraph 5.09). 

Conversion between rotary dial and 
TOUCH-TONE dial changes the set 
code. Local plant and company 
practices will dictat e whether this 

OSS KEY 
RELEASE 
LATCH 
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Fig . S4-lnstalling Faceplate 

Fig . SS-Basic Satellite Set, Faceplate Removed 

option should be exercised. When 
interchanging dials, the shorting 
bars in positions A, B, C, and 
D must be removed to the upper 
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Fig . 56-Basic Satellite Desk Set Disassembled 

Fig . 57 - Unplugging a Component Connector From 
Interconnect Field 
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position for rotary dialing or to 
the lower pos ition for TO UCH-TONE 
dialing. 

C. Loudspeaker Assembly 

5.27 To remove the loudspeaker assembly: 

(a) Remove the faceplate (paragraph 5.07) and 
the upper housing {paragraph 5.10). 

(b) Remove the two noncaptive thread-formi ng 
screws which hold t he loudspeaker on the 

chassis (Fig. 5). Save these screws for installing 
a new loudspeaker. 

(cl Move t he DSS key aside to get access to 
the interconnect field (paragraph 5.23). 



(d) Lift the loudspeaker assembly up from the 
chassis and disconnect its connector from 

the interconnect field. 

5.28 To install the loudspeaker assembly: 

(a) Secure the loudspeaker to the chassis with 
the same two screws removed in paragraph 

5.27(b). 

(b) Dress the leads around the chassis as shown 
in Fig. 5. 

(c) Plug the connector into the SPKR position 
of the interconnect field. 

(d) Replace the DSS key (paragraph 5.24). 

(e) Replace the upper housing (paragraph 5.12) 
and the faceplate (paragraph 5.09). 

(f) On sets where the SPKR button is operative, 
test the loudspeaker by going off-hook, 

selecting an idle intercom line, and depressing 
the SPKR button. Speak into the handset. 
Listen for normal speech coming from the built-in 
loudspeaker. On BIS sets or HFAI sets with 
4A speakerphone, place an intercom call to these 
sets from another set. 

D. Handset Jack 

5.29 The handset jack rests in a slot on the left 
side of the chassis (Fig. 5). To remove it: 

(a) Remove the faceplate (paragraph 5.07) and 
the upper housing (paragraph 5.10) 

(b) Move the DSS key aside to gain access to 
the interconnect field (paragraph 5.23) 

(c) Disconnect the handset cord from the jack 

(d) Lift the handset jack out of its slot and 
unplug its connector from the interconnect 

field. 

5.30 To install the handset jack: 

(a) Push the jack down into its slot on the left 
side of the chassis so the opening faces to 

the left. 
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(b) Connect the jack connector to the HNDSET 
position in the interconnect field. (Dress 

the leads around the right side and front of the 
loudspeaker.) 

(c) Replace the DSS key (paragraph 5.24). 

(d) Replace the upper housing (paragraph 5.12) 
and the faceplate (paragraph 5.09). 

( e) Connect the handset cord to the jack. 

(f) Test the handset jack by making a call with 
the handset. 

E. Recall Key 

5.31 To remove the recall key: 

(a) Remove the faceplate (paragraph 5.07) and 
the upper housing (paragraph 5.10). 

Warning: Do not remove the two 
screws on the top of the recall key. 

(b) Pull the key up out of its slots in the chassis 
(Fig. 5). It will be necessary to move the 

dial aside to gain access to the key leads (paragraph 
5.25). 

(c) Move the DSS key aside to get access to 
the interconnect field (paragraph 5.23). 

(d) Unplug the recall key connector from the 
interconnect field. 

5.32 To install the recall key: 

(a) Push the key down into the slots in the 
chassis. 

(b) Plug the connector into the RCL position 
of the interconnect field. Dress the leads 

through the opening in the chassis wall near 
the upper left side of the dial and then under 
the dial. 

(c) Replace the DSS key (paragraph 5.24) and 
the dial (paragraph 5.26). 

(d) Replace the upper housing (paragraph 5.12) 
and the faceplate (paragraph 5.09). 
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(e) Tes t the recall key by going off-hook and 
depressing the key to break dial tone. 

F. Loudspeaker Volume Control 

5.33 To remove the loudspeaker vo lume control: 

(a) Remove the faceplate (paragraph 5.07) and 
the upper housing (paragraph 5.10) 

(b) Pull the control up out of its slots in the 
chassis (Fig. 5) 

(c) Move the DSS key (paragraph 5.23) and the 
dial (paragraph 5.25) aside to gain access to 

the interconnect field 

(d) Unplug the loudspeaker volum e control 
connector from the interconnect field. 

5.34 To install the loudspeaker volume control: 

(a) Push the volume control mounting bracket 
down into the slots in the chassis 

(b) Plug the connector into the POT position 
of the interconnect field 

(c) Replace the DSS key (paragraph 5.24) and 
the dial (paragraph 5.26) 

(d) Replace the upper hou si ng (paragraph 5.12) 
and the faceplate (paragraph 5.09) 

(e) Test the loudspeaker volume control by 
adjusting it through its entire range while 

performing the test described in paragraph 
5.28(f). 

G. Line Key 

5.35 The line key is not repairable in the field 
and must be replaced if any of the buttons 

are defective or if any of the LEDs associated with 
the line and intercom buttons burn out. To remove 
the line key: 

(a) Remove the faceplate (paragraph 5.07) and 
the upper housing (paragraph 5.10) 

(b) Loosen the captive screws on each end of 
the key (Fig. 5), and remove the key collar 

(c) Pull the key upward to disengage it from 
t he connector inside the set 
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(d) Move the DSS key aside to gain access to 
the interconnect field (paragraph 5.23) 

(e) Unplug the two line key connectors from 
the in terconnect field. 

5.36 To install the line key: 

(a) Push t he latch bar all the way into the upper 
end of the key so it will engage the ABR 

shaft properly (Fig. 58). 

Fig . 58-Line Key Installation 

(b) Place t he key in its proper position on the 
chassis and push it down so it engages the 

mating connector inside the set and the latch 
bar engages the ABR shaft. 

(c) Carefu lly dress the line key leads through 
the slot in the chassis wall so they are not 

pinched or pulled. 

(d) Depress a line button on the key so it locks 
down; then release it by depressing the 

ABR shaft at the lever called out in Fig. 5. 

(e) Tighten the two mounting screws. 



(f) Connect the larger line key connector to 
LINE KEY PLUG A and the smaller connector 

to LINE KEY PLUG B of the interconnect field. 

(g) Replace the DSS key (paragraph 5.24). 

(h) Replace the upper housing (paragraph 5.I2) 
and the faceplate (paragraph 5.09). 

5.37 When the line key has been replaced, test 
it as follows: 

(a) Go off-hook and operate each CO/PBX line 
button. Dial tone should be heard on each 

working line and the associated lamp should 
light steady. Each button should release and 
its lamp extinguish when the handset is slowly 
replaced or when another line button is operated. 

(b) Go off-hook and pick up an idle CO/PBX 
line. Put it on hold by depressing the 

HOLD button. The line key should restore and 
its lamp should wink. 

(c) Go off-hook and operate each intercom button. 
The lamp associated with each button should 

light when the button is depressed. Each button 
should restore and its lamp extinguish when the 
handset is replaced. 

(d) Go off-hook, simultaneously lock down four 
line buttons, and then slowly replace the 

handset. All buttons should release and the 
lamps extinguish. Repeat for the two intercom 
buttons. 

(e) If any other set in the system is equipped 
with privacy, designate the PRIV RLS button 

and check as described in paragraph 3.54. 

(f) Check the SPKR button by going off-hook, 
picking up an idle CO/PBX line, and then 

putting the incoming dial tone on the built-in 
speaker by operating the button. 

H. BIS Module 

5.38 To remove the IA transmitter-receiver 
module from a BIS satellite set: 

(a) Remove the faceplate (paragraph 5.07) and 
the upper housing (paragraph 5.10) 

ISS 3, SECTION 518-450-106 

(b) Loosen the four captive screws which hold 
the module on the chassis 

(c) Move the DSS key aside to gain access to 
the interconnect field (paragraph 5.23) 

(d) Unplug the IA module connector from the 
interconnect field 

(e) Lift the module out of the set. 

5.39 To install the IA module: 

(a) Place the module in its proper position on 
the chassis, being careful that its latch bar 

engages the ABR shaft in the same way as the 
line key latch bar (paragraph 5.36(a) and (b) 
and Fig. 58]. Make sure that the electret opening 
on the microphone is completely visible through 
the lower housing port. Tighten the four captive 
screws. 

When module is installed in wall set, 
position the microphone by aligning 
the two white marks on the microphone 
with the two marks on the wall housing 
wall. 

(b) Dress the IA module leads through the guide 
on the line key (Fig. 58) and plug the 

connector into the SPEAKERPHONE position 
of the interconnect field. 

(c) Replace the DSS key (paragraph 5.24). 

(d) Replace the upper housing (paragraph 5.I2) 
and the faceplate (paragraph 5.09). 

(e) Test the IA module by operating the BIS 
feature in its normal manner on a CO/PBX 

call (paragraphs 4.07 through 4.I3). 

I. HFAI Module 

5.40 To remove the HF Al module from an HF AI 
satellite set: 

(a) Remove the faceplate (paragraph 5.07) and 
the upper housing (paragraph 5.10) 

(b) Loosen the two captive screws which hold 
the module to the chassis 
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(c) Move the DSS key aside to gain access to 
the interconnect field (paragraph 5.23) 

(d) Unplug the HFAI module connector from 
the interconnect field 

(e) Lift the module out of the set. 

5.41 To install the HF AI module: 

(a) Attach the module to the chassis of the set 
with the two captive screws. 

(b) Dress the HFAI module leads through the 
guide on the line key (Fig. 58) and plug 

the connector into the HFAI/PWR position on 
the interconnect field. 

(c) If the system uses only intercom path 1, 
be sure the shorting bar is mounted on the 

two pins on the inner left side of the module 
(Fig. 4). If the system has two intercom paths, 
remove the shorting bar. 

(d) Replace the DSS key (paragraph 5.24). 

(e) Replace the upper housing (paragraph 5.12) 
and the faceplate (paragraph 5.09). 

(f) Test the HF AI module by operating the 
HFAI feature in its normal manner on an 

intercom call (paragraphs 4.14 through 4.18). If 
the system has two intercom lines, test the 
HF AI station on both lines. 

J. Amplifier 

5.42 To remove the amplifier from a telephone 
set: 

(a) Disconnect the set from the system. Remove 
the lower housing of a desk set (paragraph 

5.13), or the wall housing of a wall set (paragraph 
5.16), or remove the chassis assembly from the 
base of a primary set as described in paragraph 
5.19(a) and (b) to obtain access to the amplifier. 

(b) Detach the amplifier by removing the four 
screws which hold it to the chassis (Fig. 6 

and 56). Save these screws for installing the 
new amplifier. If the set has a personal line 
jack assembly bracket attached to the right side 
of the amplifier, remove it. 
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(c) Remove the faceplate (paragraph 5.07). 

(d) Move the DSS key (paragraph 5.23) and the 
dial (paragraph 5.25) aside and disconnect 

the amplifier connector from the interconnect 
field. 

(e) Lift the amplifier away from the set, pulling 
its cord through the dial opening in the 

chassis. 

5.43 To install the amplifier: 

(a) Position the amplifier on the underside of 
the chassis with its leads through the dial 

opening in the chassis. The right side of the 
amplifier board, as viewed in Fig. 6 and 56, 
must slide under the retaining tab on the chassis 
wall. Insert and tighten the four thread-forming 
screws. If the personal line jack bracket is 
required, attach it to the amplifier. 

(b) Dress the leads through the guide on the 
right side of the chassis wall above the dial 

and plug the connector into the AMPLIFIER 
position of the interconnect field. 

(c) Replace the DSS key (paragraph 5.24), the 
dial (paragraph 5.26), and the faceplate 

(paragraph 5.09). 

(d) Install the lower housing (paragraph 5.15) 
or the wall housing (paragraph 5.18), or 

mount the chassis assembly on the primary set 
base (paragraph 5.20). Connect the set back 
into the system. 

(e) Test the amplifier by performing the 
procedure in paragraph 5.28(f). Also use 

the handset to place an intercom call to another 
set. 

K. Voice-Signaling Interface Circuit 

5.44 The voice-signaling interface circuit is a 
factory-installed board mounted in the two 

slots on the right side of the opening in the lower 
left of the chassis of each BIS set. It occupies 
the same position in BIS sets that the 4A speakerphone 
relay board occupies in HF AI sets (Fig. 36). To 
remove a voice-signaling interface board: 

(a) Remove the faceplate (paragraph 5.07) and 
the upper housing (paragraph 5.10) 



(b) Pull the board up out of its slots in the 
chassis 

(c) Move the DSS key (paragraph 5.23) and the 
dial (paragraph 5.25) aside to gain access to 

the interconnect field 

(d) Unplug the connector of the voice-signaling 
interface board from the interconnect field. 

5 .45 To install a voice-signaling interface board: 

(a) Push the board down into the slots in the 
chassis with its components to the left. 

(b) Move the dial aside (paragraph 5.25) and 
dress the leads of the board through the 

slot in the chassis wall and under the left side 
of the dial. 

(c) Replace the dial (paragraph 5.26). 

(d) Plug the board connector into the VSI/RELA Y 
position on the interconnect field. Dress 

the leads toward the front of the set to prevent 
interference with the ABR shaft. 

(e) Replace the DSS key (paragraph 5.24). 

(f) Replace the upper housing (paragraph 5.12) 
and the faceplate (paragraph 5.09). 

5.46 Test the voice-signaling interface circuit as 
follows: 

(a) Set the speakerphone volume control to a 
low level and the voice-signaling loudspeaker 

volume control to a high level. 

(b) Using the handset and an idle IC line, voice 
signal from the BIS station on its own DSS 

code. The voice signaling should be heard from 
the set loudspeaker, but not from the speakerphone. 

(c) Repeat the procedure of (b) using the 
speakerphone instead of the handset. 

(d) Release the DSS button, then depress it 
again and voice signal again. Voice signaling 

should now be heard from both the set loudspeaker 
and the speakerphone. 
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L. Interconnect Field Assembly 

5.47 If any of the connector pins on the interconnect 
field are damaged or bent beyond repair, 

the entire assembly can be replaced. To remove 
the interconnect field: 

(a) Remove the faceplate (paragraph 5.07). 

(b) Remove the DSS key from the telephone 
(paragraph 5.23). 

(c) Unplug all the component connectors from 
the interconnect field. 

(d) Turn the telephone over. 

( e) Remove the lower housing of a desk set 
(paragraph 5.13), the wall housing of a wall 

set (paragraph 5.16), or the base and logic 
assembly from a primary set (paragraph 5.19) 
to get access to the set amplifier and the back 
of the interconnect field. 

(f) Remove the four screws which hold the 
amplifier on the chassis. 

(g) Move the amplifier enough to free the front 
edge of the interconnect field. On basic 

satellite and HF AI sets with personal line, it 
will also be necessary to move the jack assembly 
bracket (Fig. 43). 

(h) Lift the interconnect field out of the chassis. 

5.48 Install a new interconnect field of the correct 
code (see ORDERING GUIDE) in the telephone 

as follows: 

(a) Insert the interconnect field assembly into 
the chassis with its rear edge under the 

two retaining tabs (Fig. 56). 

(b) Move the amplifier back into its proper 
position with its rear edge over the interconnect 

field and secure it to the chassis with the four 
screws. If a personal line jack assembly bracket 
was removed, attach it again. 

(c) Install the lower housing (paragraph 5.15), 
wall housing (paragraph 5.18), or base and 

logic assembly (paragraph 5.20). 

(d) Turn the telephone over. 
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(e) Plug all of the component connectors into 
the interconnect field. Be sure the 

shorting bars of the interconnect field 
are in their correct positions (Fig. 37). 

(f) Replace the DSS key (paragraph 5.24). 

(g) Replace the faceplate (paragraph 5.09). 

M. Base and Logic Assembly 

S.49 The base and logic assembly in primary sets 
is removed and replaced as described in 
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paragraphs 5.19 and 5.20. The entire base and 
logic assembly, not including the power transformer 
and the D50AB mounting cord, must be replaced. 
When a new assembly is installed, test it by placing 
and receiving calls on the intercom and CO/PBX 
lines served by that primary set. Also check the 
hold function and line status indications. 

N. Power Transformer 

S.SO The transformer is removed and replaced 
as described in paragraph 3.33(a) and (f). 
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be used when providing their related services. 
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1. GENERAL 

1.01 This section provides information for the 
21A Communication System. Installation, 

connections, and maintenance are covered in Section 
518-450-111. . 

Page 2 

1.02 This section is reissued to: 

• Add information on the 101A2 connecting 
unit, 702B and 703B feature panels, 400H 
and 498A KTUs, 34C cabinet, D-180780 Kit 
of Parts, and KS-21939L2 loudspeaker 

e Expand satellite information to include use 
of 14Al-type terminal blocks 

• Provide method of increasing number of 
20-button telephone sets served by a lOOBl 
connecting unit 

• Add Replaceable Components to the Ordering 
Guide 

• Rate 702A and 703A feature panels MD 

• Change the name of some features to agree 
with standard terminology. 

Since this reissue is a general revision, no revision 
arrows have been used to denote changes. 

1.03 The Bell System Practices listed below provide 
additional information on key telephone units 

(KTUs), related communication systems, and other 
pertinent subjects. 

SECTION 

518-215-400 

518-215-401 

518-215-402 

518-215-403 

518-450-100 

518-450-102 

503-701-110 

503-702-110 

518-010-105 

TITLE 

Line Service KTUs 

Auxiliary Service KTUs 

Intercom Service KTUs 

Control Service KTUs 

7A Communication System 

14A Communication System 

832- and 2832-Type Telephone 
Sets 

833- and 2833-Type Telephone 
Sets 

KTS Grounding and Special 
Protection Requirements 



SECTION 

463-341-102 

981-251-100 

TITLE 

Voice Connecting Arrangement 
FTP (33A Voice Coupler) 

Loudspeaker Paging Systems
General Description 

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

SD-69656-01, Issue 2-6Bl and 6Cl Consoles 

SD-69657-01, Issue 2-7Bl and 7Cl Consoles 

SD-69930-01, Issue 2-21A Communication 
System Equipped With lOOAl and lOOBl 
Connecting Units 

SD-69941-01, Issue 1-21A Communication 
System Equipped With 101Al, 101A2, and 
101Bl Connecting Units 

SD-69932-01, Issue 2-128A3-, 128A4-, and 
138A4-Type Console 

SD-69934-01, Issue 1-128A6- and 138A6-Type 
Console 

SD-69915-01, Issue 1-20A Apparatus Unit 

SD-69924-01, Issue 1-22A Apparatus Unit 

SD-69921-01, Issue 2-Audio Features, 451-Type 
and 498A KTUs 

SD-69942-01, Issue 1-400H KTU. 

2. SYSTEM FEATURES 

2.01 The 21A Communication System (Fig. 1) is 
a modular Key Telephone System (KTS) 

which offers a wide choice of features and options 
in an arrangement which is flexible and expandable. 
Its basic purpose is to provide a system in which 
telephone stations in a customer location can originate 
and answer calls on CO/PBX lines and communicate 
among themselves; all other features support and 
augment these functions. The maximum size of 
COM KEY 2152 is 21 CO/PBX lines and 52 stations. 

2.02 The system is designed to permit selection 
of mounting arrangements, power supply, 

and terminations for a variety of system 
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sizes-depending on the number of lines and/or 
number of stations. Three basic units of hardware 
have been developed for COM KEY 2152 which 
permit this system flexibility: 

• Feature panels-for mounting the required 
and optional KTUs 

•Power panels-required in singular or 
combination depending on the number of 
lines and stations and the number of 10-
and 20-button telephone sets 

•Connecting units-provide the system 
terminations and optional wiring; selected 
by the size of the system and type of 
telephone sets. 

2.03 The telephone sets used with COM KEY 
2152 are the same as those developed for 

earlier COM KEY systems. Unlike the earlier 
sytems, the 832- and 833-type or intercom-only 
sets can be intermixed in a COM KEY 2152 System 
to satisfy the customer's needs. When expansion 
requires stations to be added, this can be accomplished 
by the addition of the required connecting unit to 
provide the necessary terminations. The original 
connecting unit need not be replaced. In some 
cases, additional terminations can be added to the 
lOOBl connecting unit to change the 10- or 20-button 
telephone set mix. 

2.04 The COM KEY 2152 also provides flexibility 
in both the line and feature appearances at 

a given station. If desired, up to 14 lines can be 
square, that is, appear at all stations; or two of 
the button appearances, called flexible buttons, 
can be used to provide any of the following: 

• Square line pickup 

• Personal line pickup 

• Automatic signaling intercom pickup 

• Third intercom link pickup 

• Automatic private line. 

A personal or "nonsquare" line is a CO/PBX line 
which serves only a limited number of stations, 
perhaps as few as one or two, and can be picked 
up only at those stations (and by the attendant). 
With personal lines, the caller has direct access to 
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a line which is less likely to be busy than a square 
one. On outgoing calls, the station user does not 
have to compete with as many other users as he 
would on a square line. As far as operating methods 
and characteristics are concerned, square and 
personal lines are standard CO/PBX lines in all 
respects. If the attendant is not to pick up a 
personal line, the corresponding button must be 
blocked. In addition, if the line is not to ring at 
the attendant, the common audible diode must be 
removed. 

In COM KEY 2152, lines 1 through 5 are square 
on all stations (10· or 20-button); lines 1 through 
12 are square on 20-button telephone sets. All 
lines appear at attendant sets. 

2.05 In COM KEY 2152, the attendant station 
(code O) is factory-wired to receive tone 

ringing on all CO/PBX lines, square and personal 
(common audible feature). Other stations, instead 
of or in addition to the attendant, can be arranged 
to have common audible. The maximum number 
of station codes that can be signaled at one time 
is 10. The procedure for answering calls can vary 
between installations, depending on customer needs. 
Individual stations can be optionally wired for 
CO/PBX ringing (flexible station ringing feature) 
on a maximum of two lines in addition to the 
attendant. If two lines are to ring at a station 
other than the attendant, neither of the two lines 
can ring alone at another station, that is, both 
lines must also ring at the second station. Additionally, 
if it is desired that one of the two lines not ring 
at the attendant station, the other line cannot ring 
at the attendant station either. Both common 
audible diodes would have to be removed. 

2.06 In the case of a personal line, installer 
wiring options allow CO ringing to be 

connected to the served stations, in addition to 
the attendant positions or to the served station 
alone. A personal line is often used for a principal 
station and a secondary station (boss and secretary, 
for example), one of whom will usually answer 
incoming calls directly rather than receiving them 
through an attendant. However, an attendant can 
handle personal line calls that are not answered 
at the intended station within a reasonable time. 

2.07 Three types of intercom are used with COM 
KEY 2152 and employ tone and voice signaling 

on the called station loudspeaker: (1) dial intercom 
among all stations on two or three paths; (2) 
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optional automatic signaling intercom among selected 
stations; (3) at attendant positions, the DSS feature 
with a dedicated intercom path, if installed, can 
be used to signal stations without dialing. 

2.08 The hands-free answer on intercom (HF AI) 
feature allows any station so equipped to 

answer either a dial intercom or DSS call over a 
microphone circuit automatically turned on by the 
incoming call. This can be done without using 
the station handset and even while another call is 
in progress. 

Note: The HF AI is not activated by the 
automatic signaling intercom circuit. Connection 
to the paging system from the stations is 
under control of the intercom circuit. Connections 
to the paging circuit from the attendant 
positions can be either through the common 
IC paths or the dedicated link, provided the 
attendant has DSS. 

If the system is equipped with three intercom 
paths, all stations must be wired for the three 
paths. 

2.09 Depending on the size of the system and 
the features installed, the answering position(s) 

may use the same type of telephone set as the 
other stations (must have ring transfer) or may 
require one, two, or three of a new family of 
telephone and selector consoles developed for COM 
KEY 2152. 

2.10 As factory-wired, the 21A Communication 
System furnishes common audible ringing 

at station code 0. All incoming lines will ring at 
that station unless otherwise arranged (see 
information on common audible and additional station 
ringing). The calls are answered by lifting the 
handset (if using a telephone set) and depressing 
the flashing line pickup button. The method of 
forwarding the call may vary depending on the 
equipment at the attendant station, as follows. 

(a) With all arrangements, the answered call 
can be placed on hold using the HOLD key 

on the telephone set or console at which time 
the steady lamp will change to wink. The 
attendant then selects an idle intercom path, 
dials the desired station, and voice-signals that 
there is a call on a particular CO/PBX line. If 
necessary to reenter the conversation, the pickup 
button must be depressed again. 



(b) If equipped with a DSS console, the attendant 
can voice signal the desired station by 

depressing the associated locking DSS button. 
When the DSS button is depressed, the CO/PBX 
line is automatically put on hold. Using the DSS 
does not require accessing an intercom path 
since the attendant uses the dedicated link which 
does not require the selector. If the intercom 
station is equipped with HF Al, 2-way conversation 
is possible. A call from a DSS console will 
preempt an automatic signaling intercom call, 
dial intercom call, or CO/PBX ringing. The 
attendant may then either go back to the held 
line by depressing the RE-ENT button on the 
DSS console or may pick up another CO/PBX 
line by depressing the associated button after 
depressing RST button to clear DSS console, 
leaving the held line to be picked up by the 
station. 

( c) At positions having an intercom/line conferencing 
console (128A3 or 138A4), incoming calls are 

answered using the line pickup buttons on the 
lower field. Calls can be forwarded in the usual 
manner by holding and using an intercom path 
or by DSS if so equipped. In addition, the 
intercom/line conferencing field can be used to 
connect a line that does not appear at a station, 
such as a nonsquare line, as follows: 

(1) Answer flashing line by depressing button; 
then place line on hold. 

(2) Select idle intercom path (lamp off) and 
signal desired station using dial intercom. 

Note: DSS cannot be used here for conferencing. 

(3) When station answers, depress buttons in 
intercom/line conferencing field associated 

with held CO/PBX line and selected intercom 
link which will connect outside party with 
station. 

(4) Operate RLS button to remove attendant 
from conversation. 

(5) When the intercom station goes on-hook, 
the status lamp in the intercom/line 

conferencing field will light indicating the 
connection can be released by depressing the 
push-to-operate, push-to-release buttons. Only 
one call at a time can be processed 
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through the intercom/line conferencing 
field. 

2. 11 The intercom/line conferencing field can also 
be used to set up a preset conference call. 

The procedure is the same as above except the 
attendant dials the preset conference code on the 
intercom. Once the conference stations are on 
the line, the CO/PBX line button in the intercom/line 
conferencing field is depressed. A third option 
permits the attendant to make a CO/PBX call for 
stations unable to do so, ie, an intercom-only 
station. To do this, the attendant first completes 
the CO/PBX call by depressing button in the lower 
field and dialing the desired number. The attendant 
then places that call on hold and calls the station 
on dial intercom using an idle path on the lower 
button field. The attendant then operates the 
intercom button, then the CO/PBX line button in 
the intercom/line conferencing field corresponding 
to the two parties. After operating the RLS button, 
the attendant is free to handle other calls. 

Option Wiring 

2. 12 All option wiring has been assigned to blocks 
1 and 2 of the 100- and 101-type connecting 

units, except for some of the paging feature wiring 
and wiring for the 33A voice coupler which appear 
on block 4 of the lOOAl and 101Al/101A2 connecting 
units. Blocks 1 and 2 are color-keyed, with the 
colors corresponding to those designated for 
centralized key system installations; ie, red for line 
service terminations, blue for telephone set 
terminations, and yellow for auxiliary and dial 
intercom terminations. Black lines are used to 
define the color segments. 

2. 13 In some instances it may be necessary to 
provide connections between a lOOAl and a 

lOOBl connecting unit or between a 101Al/101A2 
and 101Bl connecting unit. An example of this is 
an automatic signaling intercom in which one station 
appears in the lOOAl and the other station appears 
in the lOOBl. Another example is an intercom-only 
station whose flexible button terminations appear 
in the lOOBl or 101Bl connecting unit, picking up 
the third intercom path-the leads of which appear 
only in the lOOAl or 101Al/101A2 connecting unit. 

2.14 To avoid running exposed jumpers between 
connecting units, eleven unassigned pairs are 

provided between a lOOAl and lOOBl or a 101Al/101A2 
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and 101Bl, and are designated SP1-SP22 to be 
used as required. 

3. COMMON APPARATUS 

MOUNTING FACILITIES 

3.01 Apparatus for mounting the power units, 
KTUs, and cross-connect terminal fields is 

selected from separately ordered components on 
the basis of required capacity (lines and stations) 
and the type of mounting (wall, floor, or relay 
rack). Preassembled packages are not provided 
for this purpose with the 21A Communication System. 

A. Apparatus Box, Cabinet, and Cover 

3.02 The 121B apparatus box (Fig. 2 and 3) has 
the following features: 

• Consists of a molded plastic housing and 
hinged gate assembly 

• Can be mounted on wall, using separately 
ordered 197A backboard, or on 23-inch relay 
rack, using D-180675 Kit of Parts (bulb-angle 
relay rack) or D-180865 Kit of Parts 
(channel-type relay rack) 

•Approximate dimensions are 34-1/4 inches 
high, 25-1/2 inches wide, and 16 inches deep. 

3.03 The 34-type cabinet provides the following 
features: 

• Used in floor-mount installations 

• Hinged carrier gate with caster to support 
weight when gate is opened 

•Glides or optional casters (D-180780 Kit of 
Parts) on each corner of a 34C cabinet for 
easy movement. 

Note: The 34C cabinet replaces the 34B 
cabinet but either 34C or 34B can be used 
with COM KEY 2152. (If equipping 34B with 
optional casters, use D-180700 Kit of Parts.) 

3.04 The 154-type cover (Fig. 4) provides the 
following features: 

•Used to cover 34-type cabinet and 121B 
apparatus box 
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• Provides finished appearance where required 
for office decor. 

Note: The 154B cover replaces the 154A 
cover; however, either the 154A or 154B can 
be used in COM KEY 2152. The 154B has 
an improved airflow. 

B. Feature Panels 

3.05 The 702-type feature panel has the following 
features. 

• Metal framework assembly with slots and 
prewired connectors for holding 400-series 
KTUs. 

• "Basic" panel providing up to 7 CO/PBX 
lines, 2- or 3-path intercom, and various 
optional features. 

• Holds fourteen 4-inch and seven 8-inch KTUs. 

• KTU connectors are factory-wired to 
connectors which mate with cables from 
connecting unit and power panel. Panel 
supplied with connector hold-down bracket. 

• Mounts in middle front area of gate. 

•Approximate dimensions are 8-13/16 inches 
high, 22-5/16 inches long, and 9-5/8 inches 
deep. 

•Fuse board in far right position-has light 
emitting diode (LED) to indicate blown fuse. 

• Wired for music-on-hold feature. 

Note 1: The 400H KTU can be used in 
either a 702A (MD) or 702B feature panel. 
However, a 400H cannot be used in a 702A 
(MD) feature panel if music-on-hold is provided. 
In addition, when providing music-on-hold, a 
451-type KTU must be used in a 702A (MD) 
feature panel and a 498A KTU equipped with 
a 116Al CM must be used in a 702B feature 
panel. The KTUs are not electrically 
interchangeable. 

Note 2: On the 702B feature panel, the 
appearances of codes 0 and 18 are changed 
on the 474A KTU (DSS diode matrix and 
preempt tone generator) so that only one 474A 



is required on small systems (up to 17 stations 
plus paging). 

3.06 The 703-type feature panel has the same 
physical features as the 702-type feature 

panel, plus: 

• Mounts on lower front area of gate 

• Holds twenty-two 4-inch and two 8-inch 
KTUs 

• Provides 14 additional CO/PBX lines and 
various optional features. 

Note: The 400H KTU can be used in either 
a 703A (MD) or 703B feature panel. However, 
a 400H cannot be used in a 703A (MD) feature 
panel if music-on-hold is provided. In addition, 
when providing music-on-hold, a 451-type 
KTU must be used in a 703A (MD) feature 
panel, and a 498A KTU equipped with a 
116Al CM in a 703B feature panel. The 498A 
KTU provides music-on-hold on four lines, 
116Al CM provides this feature on an additional 
three lines. The KTU s are not electrically 
interchangeable. · 

3.07 The B-coded feature panels can be mixed 
with A-coded feature panels in the same 

installation as long as the restrictions concerning 
the line circuits and music-on-hold circuits are 
observed in the individual panels. 

C. Connecting Units 

3.08 The lOOAl connecting unit (Fig. 5) provides 
the following features. 

• 66-type connecting blocks mounted on metal 
framework. 

• Connecting blocks factory-wired to connector 
cables which mate with cables from panels, 
power panels, and other connecting units. 

• All installer wiring on front of blocks. 

• Mounts on backboard of 121B apparatus box 
or 34-type cabinet. 

• Provides terminations for incoming CO/PBX 
lines, station cables for twenty-eight 10-button 
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and six 20-button telephone sets (two 
answering positions). 

• All options for 34 stations are grouped in 
blocks 1 and 2, including flexible buttons 
and personal lines. 

Danger: Before working on the C 
battery capacitors, remove the power 
plug and wait at least 20 seconds to 
allow capacitors to discharge. 

3.09 The lOOBl connecting unit (Fig. 6) has the 
same physical features as lOOAl, plus: 

• Provides terminations for additional eighteen 
20-button telephone sets. 

• All interconnections to lOOAl connecting 
unit and power panel are through plug-ended 
connector cables. 

3.10 The 101Al connecting unit has the same 
physical features as lOOAl, plus: 

• Provides terminations for incoming CO/PBX 
lines and station cables for twenty-eight 
20-button telephone sets. 

• All option wiring appears in same manner 
as lOOAl. 

3. 11 The 101A2 connecting unit has the same 
physical features as lOOAl, plus: 

• Provides terminations for incoming CO/PBX 
lines and station cables for twenty-eight 
20-button telephone sets. 

• Option blocks mounted on gate. 

• Identical to the 101Al except the T, R, L, 
and A leads of CO/PBX lines 6 through 12 
appear on option block 1 of the 101A2 where 
they can be cross-connected to the station 
flexible buttons if required. 

3.12 The 101Bl connecting unit has the same 
physical features of lOOBl, plus: 

• Provides terminations for additional twenty-four 
20-button sets. 
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• All connections to 101Al or 101A2 connecting 
unit and power panel are through plug-ended 
connector cables. See Section 518-450-111 
for routing of ground wiring. 

D. Power Panels 

3.13 Power panels are available for use with 
COM KEY 2152, the choice depending on 

the size of the installation. They differ primarily 
in the type of power units they contain. The 
basic panel has the following features: 

•Metal framework 23-1/8 inches wide and 12 
inches high 

• Mounts on upper front area of hinged carrier 
gate 

• Line status lamps 

• Fuse panel with 70-type fuses (Fig. 7) 

• Interrupter. 

Note: In COM KEY 2152, the KS-15900L3 
interrupter runs continuously as long as power 
is applied to the system. 

• Capacitor for A battery 

• Resistors for C battery 

• Outputs wired to connectors mounted on 
power panel bracket. 

(a) 2A Power Panel: 

• 19C3 power unit 

• 215Cl transformer to supply 15/18 volts ac. 

(b) 2B Power Panel: 

• 29El power unit. 

(c) 2C Power Panel: 

• 29El power unit 

• 67El power unit for supplementary lamp 
power and for interrupter motor. 
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(d) 2D Power Panel: 

• 67El power unit wired for use with the 
101Bl connecting unit and in conjunction 
with the 2C power panel. 

E. Key Telephone Units 

3.14 The electronic control circuitry of COM 
KEY 2152 is contained in 400-series plug-in, 

printed circuit board KTUs. Table A provides a 
list of all of these units with pertinent physical 
and functional data. The KTUs are mounted in 
the 702- and 703-type feature panels. There are 
dedicated slots in the panel for each type of KTU, 
except for the 457C and 481A which are mounted 
in "option slots" in various combinations, depending 
on the requirements of specific installations. 
Figures 8 and 9 show the arrangement of KTUs 
in the 702- and 703-type feature panels, respectively. 

4. STATION APPARATUS 

4.01 In COM KEY 2152, each nonattendant station 
utilizes a single telephone set. Each answering 

position (up to three per installation) will have a 
telephone set or a telephone console depending on 
the number of CO lines served, and it may also 
have one or two selector consoles providing the 
DSS/SB and MW /SB features. All telephones (except 
intercom-only sets) and consoles are available in 
an ivory colored housing only, with a choice of 
nine faceplate colors (Table B). The features that 
can be provided with each set are detailed in Table 
C. Figure 10 shows some of the telephone sets 
used with COM KEY 2152. 

TELEPHONE SETS 

(a) 882BM Telephone Set (11-button): 

• Rotary dial 

• 10-button key with HOLD button, 7-line 
pickup buttons, and 2 intercom buttons 

• May be equipped with third IC path 

• RECALL button simulates switchhook flash 

• Built-in amplifier and loudspeaker 



• Automatic button restoration returns depressed 
buttons to unoperated position when handset 
is placed on-hook 

• Conferencing of CO lines 

• Equipped with modular handset components 

• PRIV RLS, RECALL, and RING TRANSFER 
features cannot be provided. 

(b) 832CM Telephone Set (13-button): 
Same as 832BM except as listed. 

• 3-button key with RECALL, privacy release 
(PRIV RLS), and ring transfer (RING TR) 
buttons 

•Factory-wired with privacy circuit; PRIV 
RLS button operational 

• RING TR button not factory-connected. 

(c) 832DM Telephone Set (11-button): 
Same as the 832BM except arranged for wall 

mounting. The line switch allows the handset 
to hang vertically to the left of the housing. 

(d) 832EM Telephone Set (13-button): 
Same as the 832CM except arranged for wall 

mounting. 

(e) 833BM Telephone Set (20-button): 

• Two 10-button keys with HOLD, 14 line 
pickup buttons, 3 intercom buttons, RECALL 
button, PRIV RLS, and RING TR buttons 

• Privacy circuit factory-provided and PRIV 
RLS operational 

• Equipped with modular handset components 

• Equipped with automatic button restoral 
(ABR) some earlier modules were not so 
equipped. 

(f) 833CM Telephone Set (20-button): 
Same features as 833BM as listed. 

• Privacy circuit must be provided and connected 
in the field 

• No provision for PRIV RLS 
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• RING TR button factory-provided but not 
connected. 

(g) 833DM Telephone Set (20-button): 
Same as 833BM except arranged for wall 

mounting. 

(h) 833EM Telephone Set (20-button): 
Same as the 833CM except arranged for wall 

mounting. 

(i) 2832BM Telephone Set (11-button): 
Same as 832BM except equipped with a 

TOUCH-TONE® dial. 

(j) 2832CM Telephone Set (13-button): 
Same as 832CM except equipped with a 

TOUCH-TONE dial. 

(k) 2832DM Telephone Set (11-button): 
Same as 2832BM except arranged for wall 

mounting. 

(1) 2832EM Telephone Set (13-button): 
Same as 2832CM except arranged for wall 

mounting. 

(m) 2833BM Telephone Set (20-button): 
Same as 833BM except equipped with a 

TOUCH-TONE dial. 

(n) 2833CM Telephone Set (20-button): 
Same as 833CM except equipped with a 

TOUCH-TONE dial. 

(o) 2833DM Telephone Set (20-button): 
Same as 2833BM except arranged for wall 

mounting. 

(p) 2833EM Telephone Set (20-button): 
Same as 2833CM except arranged for wall 

mounting. 

(q) 575AM Telephone Set (6-button): 

• For use at stations which are to access 
intercom lines only 

• Can be wired for 2- or 3-path intercom. 
Comes factory-wired for two intercom paths; 
the third path must be wired in the field. 
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(r) 2575AM Telephone Set (6-button): 
Same as 575AM except equipped with a 

TOUCH-TONE dial. 

TELEPHONE CONSOLES 

(a) 128A8T or 128A8R Console (Fig. 
11): 

• Intercom/line conferencing key field with 
one button for each of the 14 lines and 3 
intercom paths 

• TOUCH-TONE (T suffix) dial or rotary (R 
suffix) dial 

• 3 intercom buttons, RECALL button, PRIV 
RLS button, and ring transfer button 

• 2 flexible buttons 

• Release button to release any line or intercom 
button to unoperated position 

• Handset cradle is not a functional switchhook 

• 20-type PBX console housing 

•Headset jack with amplifier 

• Built-in amplifier and loudspeaker 

•Handset jacks supplied with G15 handset 

• 14-line capacity (includes 2 flexible lines). 

(b) 128A4T or 128A4R Console: Same 
as 128A3-type except as listed. 

• 3-ring transfer buttons 

• 21-line capacity (includes 2 flexible lines) 

• No intercom/line conferencing field. 

(c) 188A4T or 188A4R Console (Fig. 
11): 

• Separate intercom/line conferencing key field 
with one button for each of the 21 lines 
and for each of the 3 intercom paths 

• Similar to 128A4-type with addition of upper 
key field 
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•Used to couple any two pickups together 
without restricting use of associated 21-line 
telephone on other calls 

• 30-type PBX console housing 

• Supervision provided on CO/intercom 
conferences. 

Note: No supervision or amplification provided 
on CO-to-CO calls. 

SELECTOR CONSOLES 

(a) 6Bl Console (MW With SB) (Fig. 
12): 

• 18 station selection 

• MW button field with SB lamps incorporated 
in MW buttons 

• Same size housing as 830-series telephones. 

(b) 7Bl Console (MW With SB) (Fig. 
12): 

• Similar to 6Bl 

• 34 station selection. 

(c) 6Cl Selector Console (DSS With SB) 
(Fig. 18): 

• 17 station selection 

• DSS button field with SB lamps incorporated 
in DSS buttons 

• Dedicated intercom link allows signaling of 
other stations regardless of status of intercom 
selector circuit and common intercom paths 

• Automatic hold feature places incoming line 
on hold when attendant signals called station 

• Does not tie up intercom selector circuit 
used by other stations 

• When station signaled from this console is 
receiving signaling from some other source, 
that source will be preempted by console 
signal 



• Beep tone sent to each preempted station 
(if system has HF AI) 

• Same size housing as 830-type telephones 

• Built-in chime tone generator and amplifier 

• DND lamp signal superimposed on station 
busy lamps 

• One each paging, restore, and reenter 
buttons. 

(d) 7Cl Selector Console (DSS With SB) 
(Fig. 13): 

• Similar to 6Cl 

• 34 station selection 

• 3 paging buttons. 

(e) 128A6Y Console (DSS With SB) (Fig. 
14): 

• Features similar to 6Cl and 7Cl 

• 52 station selection 

• 20-type PBX console housing. 

(f) 138A6Y Console (DSS and MW With 
SB) (Fig. 14): 

• Similar to 128A6Y with addition of upper 
key field 

• Separate MW field without SB lamps 

• 30-type PBX console. 

5. OPTIONAL APPARATUS 

A. 683A (MD) or 683AE Transmitter 

5.01 683A (MD) or 683AE Transmitter: 

• Provides microphone and other circuitry 
required for HF AI and the do not disturb 
(DND) function 

• On-Off switches for microphone and DND 
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• LED indicator that turns on when microphone 
amplifier is turned on by incoming call 

•Freestanding, pedestal-type case similar to 
transmitter of 4A speakerphone 

• Connects to terminals inside associated station 
telephone set by way of D8U-87 cord 

• Requires a 268A adapter if used with wall 
sets. The 268A adapter replaces F-60576. 

Note: When the 268A adapter is used to 
mount the 683A (MD) or the 683AE transmitter 
at a wall set installation, a 468B KTU must 
be used or a 468A (MD) must be replaced to 
reduce feedback from loudspeaker to transmitter. 
If the wall telephone set is adjusted for 
maximum volume, speech distortion may occur. 
The station volume should be reduced until 
the distortion disappears. The 683A (MD) 
and the 683AE are functionally and physically 
the same; however, the 683AE does provide 
better static discharge protection than the 
683A (MD). 

B. 33A Voice Coupler 

5.02 33A Voice Coupler: 

• Interconnecting unit providing a point of 
connection for customer-provided music 
source used for music-on-hold and background 
music on paging system 

• Wall mounted 

•Potentiometer for adjusting background 
music level 

• Two fuses for protection against hazardous 
voltages from music source. 

C. KS-21880L 1 Loudspeaker 

5.03 KS-21880Ll Loudspeaker: 

•Indoor speaker used for paging (cabinet type) 

• 11 inches high, 10 inches wide, 6-1/2 inches 
deep 

•Volume control potentiometer 
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• 45-ohm impedance 

• Walnut finish cabinet 

• Intended for wall mounting. 

D. KS-21939L2 Loudspeaker 

5.04 KS-21939L2 Loudspeaker: 

• For use at indoor or outdoor locations with 
paging (horn type) 

• 7-1/2 inches in diameter, 7 inches deep, 
weight 3-1/4 pounds 

•Volume control potentiometer 

• Provides armoured protection. 

E. 20A Apparatus Unit 

5.05 20A Apparatus Unit: 

• Provides for connecting a customer-owned 
and maintained (COAM) or a separate 
telephone company paging system to the 
COM KEY 2152 

.• Mounted external to the system 

•Potentiometer for volume control. 

F. 260A Adapter 

5.06 260A Adapter: This adapter is a vertical 
jumper clip which consists of a series of 50 

terminals connected in a vertical column and covered 
by a plastic housing. The terminals are designed 
to mate with the 66-type terminals used on the 
option blocks (blocks 1 and 2) of the connecting 
units. The adapter strip can be cut with standard 
diagonal pliers to any desired length. If a given 
flexible line is to be multipled to 10 stations, the 
system should be configured with those 10 stations 
in numerical order. Then, the T, R, L, and A 
leads from that line should be connected to the 
T, R, L, and A leads of the first or last station 
in the group. The 260A adapters can then be cut 
to length and used to multiple the other stations 
in the group. If the stations involved in a large 
line multiple cannot be arranged in numerical order, 
then they should be grouped as much as possible 
to permit the use of the 260A adapter within the 
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group. The group should then be connected by 
jumpers from corresponding terminals at the 
beginning of one group to the other. 

6. ORDERING GUIDE 

6.01 The components required for COM KEY 
2152 depend on the number of CO/PBX lines, 

the number of stations, and the size of the 
stations-that is, whether 10- or 20-button telephone 
sets. Table D can be used as a general guide in 
determining the major components required. 

6.02 Table E lists the equipment and the assigned 
USOCs for all common apparatus and related 

items. 

6.03 Table F lists the equipment that will be 
used at the station locations, such as telephone 

sets and consoles and their related items. 

6.04 Replaceable Components-Common 
Equipment 

(a) 121B Apparatus Box: 

•Kit of Parts, D-180675 (for rack mounting 
bulb-angle type). 

•Kit of Parts, D-180865 (for rack mounting 
channel type). 

(b) 34-Type Cabinet: 

•Kit of Parts, D-180780 (casters for 34C) 

• 197 A Backboard 

• 154-Type Cover 

•Kit of Parts, D-180700 (casters for 34B). 

(c) 702-Type Feature Panel: 

•Fuse, 70A (1-1/3 amperes) 

•Label, L-179222 

•Units, Telephone, Key-400-type, 424C, 
440A, 444-type, 452A, 453B, 454B, 455A, 
460B, 473A, 474A, 478B, 457C, 481A, 451-type, 
or 498A/116Al CM on 702B only 

• Pack, Circuit, PYlB (polarity guards) 



• Pack, Circuit, PY2 (selector counter relay 
networks). 

(d) 703-Type Panel: 

• Fuse, 70A (1-1/3 amperes) 

• Label, L-179223 

•Units, Telephone, Key-444-type, 452A, 
453A, 468-type, 474A, 457C, 481A, 451-type, 
or 498A/116Al CM 

•Pack, Circuit, PYlB (polarity guards). 

(e) 100- or 101-Type Connecting Unit: 

• Diode, 456F. 

(f) 2A Power Panel: 

• Fuse, 70A (1-1/3 amperes)-fuseboard 

• Fuse, 24C (2 amperes)-19C3 and 215Cl 
power units 

•Fuse, 24F (5 amperes)-19C3 power unit. 

(g) 2B Power Panel: 

• Fuse, 70A (1-1/3 amperes)-fuseboard 

• Fuse, 70B (2 amperes)-fuseboard 

• Fuse, 24B (3 amperes)-29El power unit 

• Fuse, 24C (3 amperes)-29El power unit 

• Fuse, 24F (5 amperes)-29El power unit. 

(h) 2C Power Unit: 

•Fuse, 70A (1-113 amperes)-fuseboard 

• Fuse, 70B (2 amperes)-fuseboard 

• Fuse, 24B (3 amperes)-29El power unit 

• Fuse, 24C (2 amperes)-29El power unit 

• Fuse, 24F (5 amperes)-29El and 67El 
power unit. 
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(i) 2D Power Unit: 

•Fuse, 24F (5 amperes)-67El power unit. 

(j) 33A Voice Coupler: 

•Fuse, 35P (3/4 amperes). 

6.05 Replaceable Components-Telephone 
Sets 

(a) 832- and 2832-Type Sets: 

•Housing, 832A-50 (desk-type sets) 

•Housing, 6Cl-50 (wall-type sets) 

•Faceplate, 832B-t (11-button rotary) 

• Faceplate, 833A-t (13-button rotary) 

• Faceplate, 2832B-t (11-button TOUCH-TONE 
dial) 

• Faceplate, 2833A-t (13-button TOUCH-TONE 
dial) 

• Dial, SC (rotary sets) 

•Dial, 35AF3A (TOUCH-TONE sets) 

• Key, 647G5 (10-button) 

• Key, 651F (Recall) 

• Key, 64785 (Recall, Privacy Release, and 
Ring Transfer) 

•Handset, G15A-50 

• Cord, H4DU-50 

•Lamp, 51A. 

(b) 833- and 2833-Type Sets: 

•Housing, 832A-50 (desk-type sets) 

•Housing, 6Cl-50 (wall-type sets) 

•Faceplate, 833A-t (rotary sets) 

t Add color suffix from Table B. 
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• Faceplate, 2S33A-t (TOUCH-TONE dial) 

•Dial, SC or SCA (rotary sets) 

•Dial, 35AF3A (TOUCH-TONE sets) 

•Key, 647K5 (lower key) 

•Key, 647N5C or 647P5C (upper key) 

•Handset, G15A-50 

•Cord, H4DU-50 

• Lamp, 51A. 

6.06 Replaceable Components-Selector 
Consoles 

(a) 6Bl Console: 

• Faceplate, 6A2-t 

• Cord, D50AD-50 

•Housing, 6Al-50 

•Key, 647AF5 or 647C5 

•Lamp, 51A. 

(b) 6Cl Console: 

• Faceplate, 6A2-t 

• Cord, Dl50AD-50 

•Cord, D6AJ-50 

•Housing, 6Al-50 

•Key, 647AC5C 

•Lamp, 51A. 

(c) 7Bl Console: 

•Faceplate, 7A2-t 

•Cord, DlOOJ-50 

• Housing, 6Al-50 

•Key, 647AF5 or 647C5 
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•Lamp, 51A 

•Fuse, 70P (1/5 ampere). 

(d) 'tCl Console: 

•Faceplate, 7A2-t 

• Cord, D200AG-50 

• Cord, D6AJ-50 

• Housing, 6Bl-50 

•Key, 647AC5C 

• Key, 647AB5C 

•Lamp, 51A 

•Fuse, 70P (1/5 ampere). 

(e) 128A6Y Console: 

• Faceplate, 12SC-t 

• Housing, 840649503 

•Cord, Dl50AH-50 

•Cord, D200AH-50 

•Key, 635CB5C 

•Key, 635CC5C 

•Lamp, 51A 

•Fuse, 70P (1/5 ampere). 

(f) 188A6Y Console: 

•Faceplate, 23SD-t (lower section) 

•Faceplate, 23SE-t (upper section) 

• Housing, 840494504 

•Cord, D200AH-50 

• Cord, Dl50AH-50 

• Cord, Dl50AG-50 

t Add color suffix from Table B. 



•Key, 647C5 

•Key, 635CB5C 

• Key, 635CC5C 

•Lamp, 51A 

• Fuse, 70P (1/5 ampere). 

6.07 Replaceable Components-Telephone 
Consoles 

(a) 128A3-Type Console: 

• Faceplate, 128E-t (rotary dial) 

•Faceplate, 128D-t (TOUCH-TONE dial) 

• Cord, DlOOAC-50 

•Key, 635BP5C 

•Key, 635CG5C 

•Key, 635BW5C 

• Key, 635BU5C 

• Handset, G 15A-50 

• Housing, 840649503 

• Dial, 8CA (rotary dial) 

•Dial, 35AF3A (TOUCH-TONE sets) 

•Amplifier, 241B 

• Tab, Key, Self-designating, 840711642 

• Tab, Key, 840157259 

•Lamp, 51A. 

(b) 128A4-Type Console: 

• Faceplate, 128B-t (rotary dial) 

•Faceplate, 128A-t (TOUCH-TONE dial) 

• Cord, Dl50AE-50 

•Key, 635CA5C 
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• Key, 635BY5C 

• Key, 635BW5C 

• Key, 635BU5C 

• Handset, G 15A-50 

• Cord, H4DU-50 

• Housing, 840649503 

• Dial, 8R (rotary) 

•Dial, 35F3A (TOUCH-TONE sets) 

• Amplifier, 241B 

•Tab, Key, Self-designating, 840711642 

• Tab, Key, 840157259 

•Lamp, 51A. 

(c) 138A4-Type Console: 

• Faceplate 238A-t (lower section, TOUCH-TONE 
dial) 

• Faceplate, 238B-t (lower section, rotary dial) 

• Faceplate, 238C-t (upper section, TOUCH-TONE 
dial and rotary dial) 

•Cord, D150AF-50 

•Key, 647C5 

• Key, 647 AE5 

• Key, 635CA5C 

•Key, 635BY5C 

• Key, 635BW5C 

• Key, 635BU5C 

• Handset, G 15A-50 

• Cord, H4DU-50 

t Add color suffix from Table B. 
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• Housing, 840691505 

•Dial, SR (rotary) 

•Dial, 35AF3A (TOUCH-TONE sets) 

• Amplifier, 840501696 

• Tab, Key, Self-designating, 840711642 

• Tab, Key, 840157259 

•Lamp, 51A. 

t Add color suffix from Table B. 

7. BASIC FEATURES 

A. Multiline Pickup 

7.01 Each station will have either 7 or 14 buttons 
which may be used for line appearances. 

Button location are given in Fig. 15 for telephone 
sets. 

7.02 The station with 7 line buttons (832- or 
2832-type) will have 5 buttons dedicated to 

common lines (square lines) and 2 buttons (7 and 
8) called flexible buttons. In the 702A or 703A 
feature panels, these buttons can be used for 
common lines, personal lines, private lines, or an 
automatic signaling intercom. Refer to Part 8, 
OPTIONAL FEATURES, for detailed applications 
and restrictions in the use of these buttons. Button 
8 may also be used for a third intercom line, but 
only when all 832-type telephone sets in the system 
are so equipped. Buttons 9 and 10 of the 832- or 
2832-type telephone set are dedicated to two common 
intercom paths, and the first button on the telephone 
set is the HOLD button. Some 832- or 2832-type 
sets are equipped with 13 buttons. Buttons 11, 
12, and 13 are dedicated to RECALL, PRIV RLS, 
and RING TR, respectively. 

7.03 The stations with 14-line buttons (833- or 
2833-type) will have 12 buttons (2 through 

6 and 14 through 20) dedicated to common lines 
(square lines) and 2 buttons (7 and 13) called 
flexible buttons. The flexible buttons may be used 
for common lines, personal lines, private lines, or 
an automatic signaling intercom. Button 7 can also 
be used as a multiple appearance of the third 
intercom path for conferencing purposes. Buttons 8 
through 10 are dedicated to 3 common intercom 
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paths. The first button is the HOLD button, and 
button 11 is dedicated to RECALL and button 12 
to RING TRANSFER or PRIVACY RELEASE. 

B. Hold and Illumination 

7.04 The COM KEY 2152 has the same CO/PBX 
HOLD operation and button illumination as 

a standard key telephone system, including wink 
hold. See paragraph 7.07 for intercom lamp signals. 

C. Multipath Intercom 

7.05 The intercom has either 2 or 3 paths. A 
path is selected by depressing one of the 

intercom buttons on the telephone set. There is 
no privacy on any path and any station may break 
into an existing conversation. 

7.06 The intercom can individually signal up to 
55 codes, 52 of which can be stations and 3 

for paging or preset conferencing. The number 
of codes available for stations may vary; for 
instance, if 3 paging and 3 preset conferencing 
codes are both required, only 49 station codes are 
available. The system can also be equipped for 
configurations that permit 18 stations with one 
paging zone (424C selector only) or 34 stations with 
three paging zones. If a third intercom link is 
installed, all telephone sets must be equipped with 
this feature. A 494A KTU may be used to replace 
the 424C and the 440A KTU when TOUCH-TONE 
dialing on intercom is desired. When the 494A 
KTU is used, all intercom stations in the system 
must be equipped with TOUCH-TONE dials. 

7.07 The selector used to select an(i alert the 
called stations is shared by all intercom 

paths. The alerting signal at the called station is 
tone burst (500-Hz for approximately 0.5 second) 
followed by a voice signal from the calling station. 
The lamp signals on the intercom are as follows: 
When the selector has seized a path, the lamp 
associated with the path will flash on all telephone 
sets. This shows the called party which path to 
answer. No other intercom path can seize the 
selector while the lamp is flashing. When the 
called party answers, the flashing intercom lamps 
change to steady. When an intercom path is idle, 
the associated lamp is off. 



7.08 To place an intercom call: 

(a) Select idle intercom and depress associated 
button. None of the intercom buttons can 

be flashing (only one selector is supplied for 
station-to-station intercom calls). 

(b) Lift telephone handset. 

( c) Listen for intercom dial tone. 

(d) Dial selected station-tone burst signals called 
station. 

(e) Calling station makes announcement to called 
party. When called party answers by 

depressing flashing intercom button, the lamp 
associated with that button changes to steady. 

7.09 Intercom is factory-wired and each intercom 
code is determined by the column on blocks 5 

through 10 of the connecting units. 

D. Tone and Voice Signaling 

7.10 The CO/PBX signaling is a distinctive warbling 
tone (900-1100 Hz) heard through a speaker 

in the telephone set. Voice signaling is used in 
conjunction with tone signaling(500 Hz-approximately 
0.5 second) when calling a station on the intercom. 
When the attendant receives incoming CO/PBX 
tone signals and is simultaneously signaled on the 
intercom, the intercom signal is given preference 
(see Table G). 

E. Recall 

7.11 Every telephone set used with COM KEY 
2152, except intercom-only sets, is equipped 

with a RECALL button. The momentary operation 
of the RECALL button simulates the switchhook 
flash without restoring depressed line buttons to 
normal. 

F. Multiline Conferencing 

7.12 Two or more CO/PBX lines may be conferenced 
together by simultaneously depressing the 

line buttons of the lines to be conferenced. When 
lines are conferenced using this manner of conferencing, 
transmission levels will be reduced and transmission 
is not guaranteed. 
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The CO/PBX and the third intercom 
path can only be conferenced when 
the third intercom path appears on 
one of the flexible buttons or at an 
attendant's position with IC/CO 
conferencing. If the system is 
equipped with the third intercom 
path, it must appear at all stations. 

7. 13 All lines that are conferenced together may 
be put on hold simultaneously by depressing 

the HOLD button except when more than one 
station is off-hook on the same line. 

Intercom lines cannot be placed on 
hold. 

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

7. 15 To make a call during a conference: 

(a) Depress HOLD button-all buttons restored. 

(b) Select an idle line. 

(c) Dial call. 

(d) If it is desired to add this call to the 
conference, hold this CO/PBX line button 

down and depress the conference CO/PBX line 
buttons. 

( e) If not to be a conferee, for instance an 
attendant who has set up conference call, 

restore handset. 

(f) To reenter conference again after call is 
completed, simultaneously depress conferenced 

line buttons again. 

7.16 If it is desired to add another call to the 
conference, while holding the conferenced 

CO/PBX line buttons down, depress button of 
CO/PBX line to be added. To prevent dropping 
one of the participants when setting up a conference, 
ensure that the conference line buttons are held 
down when adding another line. 
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G. Automatic Button Restoration (ABR) 

7.17 Automatic button restoration is a feature on 
all 832-, 833-, 2832-, and 2833-type telephone 

sets used with COM KEY 2152. The ABR is not 
available on the 128A3, 128A4 or 138A4 answering 
positions, or intercom-only sets. When the handset 
is placed on the cradle, all depressed buttons return 
to the unoperated position. This prevents inadvertent 
intrusion on calls in progress and insures that 
multiple buttons will not be left depressed on a 
set causing an undesired conference from the idle 
set. 

7.18 The ABR is a mechanical function of the 
telephone set; no wiring is required and 

field adjustment of the mechanism is not to be 
done. 

The CO/PBX lines may be disabled 
(lines bridged) if multiple CO/PBX 
buttons of a line in operation are 
depressed at an idle station. 

H. Ring Transfer 

7.19 Ring transfer permits switching the incoming 
CO/PBX signaling from the answering 

position(s) to an alternate location(s). If an 832-, 
833-, 2832-, or 2833-type telephone set or a 
128A3-type console is used at the attendant position, 
one button is provided for ring transfer. If a 
128A4- or 138A4-type console is used, up to three 
choices of ring transfer can be supplied. 

7.20 To effect ring transfer, the ring transfer 
button on the attendant telephone set or 

console must be depressed. To transfer ringing 
back to the attendant station, the ring transfer 
button is depressed again, allowing it to return to 
normal. During the time the button is depressed, 
the button will be illuminated. More than one 
station can receive transferred calls as long as the 
total does not exceed 10. 

7.21 Additional ring transfer is also optionally 
available and is described under OPTIONAL 

FEATURES (paragraphs 8.58 and 8.59). 
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8. OPTIONAL FEATURES 

A. Privacy 

8.01 Privacy prevents a station from bridging 
into a CO/PBX call in progress. If a system 

has privacy, all stations must be equipped. Privacy 
is a station feature and each station that is to be 
excluded (locked out) must be equipped with a 
privacy circuit board. 

8.02 The 832/2832CM, 832/2832EM, 833/2833BM, 
and 833/2833DM telephone sets are wired 

at the factory with the privacy circuit operational. 

8.03 The privacy circuit operates only when the 
telephone set is off-hook. The circuit monitors 

the "A" lead to determine the status of the line. 
Ground (or positive potential) on the "A" lead 
indicates the line is busy, operates the privacy 
circuit, and the station attempting to bridge is 
excluded. A negative potential on the "A" lead 
causes the privacy circuit not to operate and the 
set is not excluded. There is no privacy on the 
intercom paths. 

Note: Because of a conflict in the use of 
"A" lead control, a system equipped with a 
471A (MD) KTU cannot have privacy and toll 
restriction at the same time. Systems equipped 
with a 471B KTU can provide both these 
features. 

B. Privacy Release 

8.04 Privacy release, when operated at a station 
already off-hook, releases the privacy circuit 

in a privacy equipped (locked-out) telephone, 
permitting the locked-out telephone to bridge into 
a call on a CO/PBX line. 

Note: When privacy release is provided, all 
stations in the system must be equipped. 

8.05 The 832/2832CM, 832/2832EM, 833/2833BM, 
and 833/2833DM telephone sets are 

factory-equipped with a PRIV RLS button. 

8.06 When a station is off-hook with CO/PBX line 
button depressed, any other station equipped 

with a privacy circuit will be locked out from that 



CO/PBX line. To permit a second station that is 
privacy-equipped to bridge into a call: 

(a) Depress (and hold down) the PRIV RLS 
button at first station. 

(b) Observe that line lamp changes from steady 
to wink (indicating the line has gone on 

hold). The privacy-equipped station may now 
bridge into the call. 

(c) Observe the line lamp changes from wink 
to steady (indicating station has entered the 

call). 

(d) Release the PRIV RLS button at the first 
station. 

8.07 To allow a third privacy-equipped station to 
bridge into the call, both stations must 

depress their PRIV RLS buttons simultaneously. 
The line lamp will change from steady to wink. 
As the third station bridges into the call, the line 
lamp will become steady. The PRIV RLS buttons 
can then be released, and all three stations are 
bridged. 

C. TOUCH-TONE Adapter 

8.08 If TOUCH-TONE dial sets are used with 
the 21A Communication System, a 440A or 

478B KTU (TOUCH-TONE adapter) must be 
supplied. Install the KTU in J12A and J12B of 
the 702-type panel. A 440A or 478B KTU is not 
needed when the 494A KTU is provided. 

Note: When supplying TOUCH-TONE 
adapter, the RSl-CGl strap must be removed 
from between 36A and 37 A on block 2 of the 
lOOAl, 101Al, or 101A2 connecting unit. 

D. CO/PBX-Intercom/Line Conferencing 

8.09 Intercom/line conferencing is a feature of 
the telephone sets and answering positions 

used in the system. Since there is no amplification 
involved, this type of conferencing is limited. 
Distant parties on the CO/PBX lines may have 
difficulty hearing each other. 

8.10 Conferencing is accomplished by simultaneously 
depressing the CO/PBX line button(s) and 

the third intercom path button. 
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The CO/PBX lines and the third 
intercom path can only be conferenced 
when the third path appears on one 
of the flexible buttons. 

E. Personal Lines 

8. 1 l This feature permits a personalized arrangement 
of nonsquare CO/PBX lines to flexible buttons. 

Refer to paragraph 2.04 for a full explanation of 
feature. 

8.12 The T, R, L, and A leads of the 7th and 
8th pickup buttons of the 10-button set, or 

the 7th and 13th buttons of the 20-button set are 
terminated on block 1 of the connecting unit, 
depending on the station code assigned. As 
factory-wired, there will be nothing wired to these 
buttons and they may be wired as required to pick 
up a personal line, square line, automatic signaling 
intercom, private line, or third intercom path. 

8.13 If a personal CO/PBX line is to appear on 
one of the flexible buttons, the T, R, L, 

and A leads of the line appearance on block 1 of 
the connecting units must be cross-connected to 
the proper button(s). Personal lines can appear 
on more than one telephone set. Where more than 
two consecutive station codes are to be multipled, 
the 260A adapter may be used. The adapter can 
be cut to provide as many multiples as required. 

8.14 At installations having only a 702-type panel 
(7-line capacity), lines 6 and 7 may be used 

as personal lines. At installations also equipped 
with a 703-type panel, lines 8 through 21 can be 
used as personal lines if the system is equipped 
with 10-button sets only. If any 20-button sets 
are used, only lines 13 through 21 can be personal 
lines because lines 1 through 12 appear on all 
20-button sets as square lines. 

F. Station Line Ringing 

8.15 The CO/PBX lines can be arranged to ring 
at one to four stations (maximum of two in 

addition to the two attendants) by strapping the 
RC lead from the CO/PBX line to the station CO 
lead on block 2 of the connecting unit. If two 
lines are to ring at a station other than the 
attendant, neither of the two lines can ring alone 
at another station, that is, both lines must also 
ring at the second station. Also, if it is desired 
that one of the two lines not ring at the attendant 
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station, neither of the lines can ring at the attendant 
station; ie, both common audible diodes would have 
to be removed. 

An example would be where a personal line is to 
ring at station codes 7 and 8 but not at the 
attendant. In this case, the RC lead of the CO/PBX 
line must be strapped to the CO lead of station 
codes 7 and 8 and the common audible diode for 
the CO/PBX line removed on block 4 of the lOOAl, 
101Al, or 101A2 connecting unit. 

8.16 If two personal lines are to ring at station 
codes 7 and 8 but not at the attendant, the 

above procedure must be completed for both lines. 

Note: Both lines must ring at the attendant 
or neither line can ring at the attendant. Both 
diodes must be removed or both must be left 
in place. 

G. Common Audible Ringing 

8.17 The 21A Communication System is factory-wired 
so that intercom code 0 receives tone ringing 

on all CO/PBX calls. The attendant answers all 
incoming calls and either takes a message or 
forwards the call to the desired party using the 
intercom or, if so equipped, on the console dedicated 
link (DSS). 

8.18 Common audible is derived through diodes 
located on block 4 of the lOOAl, 101Al, or 

101A2 connecting unit. There is one diode per 
CO/PBX line. To remove a CO/PBX line from 
the common audible group, remove the corresponding 
diode on block 4. 

8.19 Other stations besides or rather than code 
0 may be· arranged for common. audible 

ringing by running a strap from the common audible 
terminals (22F or 22G on block 2) to the station 
CO lead. Connections in the 101Al, 101A2, and 
101Bl connecting unit are made in a similar manner 
except the station code terminals appear in a slightly 
different manner. The maximum number of stations 
that can be signaled at the same time is 10. If 
code 0 is not to receive CO/PBX calls, remove the 
factory-wired strap. The limitations outlined under 
Station Line Ringing must also be observed. 
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H. Power Failure Transfer 

8.20 This feature provides an audible indication 
of incoming CO/PBX calls any time commercial 

power is lost to the 21A Communication System. 
The tip and ring of all CO/PBX lines are wired 
through normally made contacts of one of the 452A 
KTUs. The relays in the KTU are operated as 
long as power is being supplied by the power 
panel. If this power is lost, the relays are released 
and the CO/PBX line is cut through to an external 
ringer at the desired station(s). The ringer(s) (EIC) 
or auxiliary signal device are not part of the station 
sets and must be externally provided. 

8.21 To provide power failure transfer, a 452A 
KTU (one per 7 CO/PBX lines) is required. 

For lines 1 through 7, install in J5A of the 702-type 
panel; for lines 8 through 14, in J5A of the 703-type 
panel; and for lines 15 through 21, in JlOA of the 
703-type panel. In additon, the EIC ringer or 
auxiliary signal device must be connected to the 
EXT and EXR leads of the line involved using 
separately run quad wire or cable. 

I. Hands-Free Answer on Intercom (HFAI) 

8.22 This optional station feature requires the 
installation of a 683A (MD) or 683AE transmitter 

at any station having the feature, including attendant 
stations. Each wall-type telephone set l)aving 
HF AI also requires a 268A adapter which is used 
to mount the transmitter on the wall set adapter. 
When 268A adapters are used, a 468B KTU must 
be used or a 468A (MD) must be replaced to reduce 
feedback between the loudspeaker and transmitter. 
In addition, a 473A KTU must be installed in JlO 
of the 702-type panel. It permits HF AI stations 
to: 

• Answer incoming intercom calls without going 
off-hook with 2-way conversation 

• Respond to intercom call while engaged in 
a CO/PBX call 

• Disable the HF AI feature if desired 

• Activate the do not disturb (DND) feature 

• Answer dedicated link call (DSS). 



8.23 Also required are the 474A KTUs installed 
as follows: 

• 1st one in JS of 702-type panel for stations 
2 to 18 in a 702A panel or 0 to 17 in a 
702B panel 

• 2nd one in J9 of 702-type panel for stations 
21 to 36 in a 702A or 702B panel 

• 3rd one in J12 of 703-type panel for stations 
35 to 52. 

This unit is the DSS diode matrix and preempts 
tone generator which allows the attendant to 
preempt an HF AI call with a dedicated link call. 

8.24 The HF AI is connected by terminating the 
cord from the 683A (MD) or 683AE transmitter 

on the telephone set terminals and modifying the 
set. 

Option strap on the 468A KTU or 
option plug on the 468B must be 
removed. 

8.25 When an HFAI-equipped station is called 
over the intercom selector, the station is 

signaled by the normal tone burst, and the HF Al 
microphone and LED are activated. The called 
station can now hear over the set loudspeaker and 
answer "hands free" until the calling station goes 
on-hook or the called station goes off-hook. Operating 
the OFF control disables all HF AI features, and 
the station operates like any intercom station until 
the ON control is operated. If the DND control 
is operated, stations calling an HF AI station over 
the multipath intercom will receive the DND tone. 
The DSS console will receive a DND lamp indication 
on the busy lamp field. Releasing the DND control 
permits incoming calls and signals to be received 
in the normal manner (see paragraph 8.26). 

Note: The HF AI calls placed through the 
selector tie up the selector for the duration 
of the call. 

J. Do Not Disturb (DND) 

8.26 This feature prevents all incoming dial 
intercom and DSS signals from entering the 

speaker and from turning on the microphone. The 
DND is available only on stations that are equipped 
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for HF AI, as the DND activation button is located 
on the 683A transmitter unit. There are two 
DND signals in COM KEY 2152 as follows. 

(a) The first is a visual signal on the station 
busy lamp associated with the DSS button 

on the attendant console. This permits the 
attendant to instantly see which station does not 
want to be disturbed. 

(b) The second is an audible signal which is 
sent to any station that is calling another 

station that does not want to be disturbed. The 
audible signal is continuous 500-Hz tone which 
the calling party will hear in the telephone set 
receiver. 

K. Intercom-Only Station 

8.27 At locations that will only be making internal 
calls and do not require access to the CO/PBX 

lines, a 575AM or 2575AM telephone set may be 
installed. With this arrangement, only the two or 
three intercom paths can be accessed. All other 
buttons are mechanically blocked including the red 
one which is equipped with a lamp for message 
waiting where required. The 20-conductor mounting 
cord is equipped with a plug which permits mating 
with a standard A25B connector cable. As supplied, 
the set is not wired for the third intercom path 
and the mounting cord leads must be terminated 
in the set to provide access. The pickup buttons 
and lamps operate in the same manner as for the 
intercom paths of a full service station. 

L. Accces to Supplementary Ringing Devices 

8.28 Where external signaling devices (such as 
bells, gongs, chimes, lights, or buzzers) are 

to be connected to the 21A Communication System, 
a 22A-49 apparatus unit must be provided. The 
22A-49 apparatus unit is externally mounted and 
connections are made to the 21A Communication 
System with inside wire. Also, an external power 
supply must be provided to operate the signaling 
devices. The 22A-49 apparatus unit may be used 
to activate external signal devices that are operated 
by an open circuit (through a relay break contact) 
or that are operated by a circuit closure (through 
a relay make contact). 

Caution: The 22A-49 apparatus unit 
contains a nonadjustable, mercury-wetted 
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sealed contact relay and must be mounted 
in a vertical upright position. 

8.29 The 22A-49 apparatus unit is used to activate 
external signaling devices that are connected 

for: 

• Station codes 

• Common audible 

• CO/PBX ringing 

•Ring transfer. 

Note: When an external signaling device is 
operated by a station code, the device will 
sound continuously until the calling party hangs 
up or a second station goes off-hook on the 
intercom path. 

8.30 One 22A-49 apparatus unit is required for 
each station code or each CO/PBX line 

equipped with an external signaling device. The 
maximum resistance of each lead between the 21A 
Communication System and the 22A-49 apparatus 
unit is 25 ohms. 

8.31 The KS-16301 type auxiliary signals are 
recommended as external signaling devices. 

for use with COM KEY 2152. Refer to Section 
463-110-100 for identification, installation, operation, 
maintenance, and ordering information on the 
KS-16301 type signals. 

8.32 The external power supply used to operate 
the signaling devices must be properly fused 

and have the capacity to adequately power the 
signaling devices. 

8.33 Information found in Section 167-416-201, 
167-440-201, or 167-446-101 may be used as 

a guide toward selecting an appropriate power 
supply. Do not use a power supply that exceeds 
the contact rating of the 22A-49 apparatus unit 
which is 130 volts, 1.5 amps, 25 volts/amps. 

M. Automatic Private Line 

8.34 A 415A KTU can be used to supply private 
line circuits (with optional hold and visual 

indication) for appearance in the following CO/PBX 
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line positions if the system is equipped with 
music-on-hold: 

• 702-type feature panel-J4A 

• 703-type feature panel-JIB, J2A, J2B, J3A, 
J3B, or J4A. 

If the system does not have music-on-hold, the 
415A KTU can be put in any connector of a 702-type 
or 703-type feature panel used for a CO/PBX line. 
A 415A KTU or equivalent is required at the 
distant end. 

8.35 To provide the private line circuit, install 
the 415A KTU in place of a 400-type KTU 

in the proper jack and connect the T and R to 
the distant end on the normal CO/PBX incoming 
line termination. If the appearance is on one of 
the flexible buttons, cross-connection must be made 
on block 1 in the same manner as for a personal 
line appearance. The private line can appear at 
other stations by the use of vertical bridging on 
block 1 of the connecting units. In addition to 
these connections, the connection to the music-on-hold 
circuit, if so equipped, must be removed from the 
line position being used by the 415A KTU. 

8.36 Line positions 7, 9, 10, 11, 12, 13, and 14 
have provision for removing music-on-hold 

circuit. If a 415A KTU is used in any one of these 
positions, the corresponding factory-provided strap 
on block 2 of the lOOAl or 101Al connecting unit 
must be removed. It should be noted that if a 
block of 7 line positions is to be equipped with 
415A KTUs, the music-on-hold feature can be 
eliminated by removing the 451B KTU associated 
with those 7 lines. Removal of the 451B KTU 
eliminates the requirements for removing any straps 
on block 2. 

N. Music-On-Hold 

8.37 Music-on-hold requires one 33A voice coupler 
per system and a customer-provided music 

source. In addition, KTUs are required as follows. 

• 702A or 703A feature panel-one 451B KTU 
per each 7 CO/PBX lines. 

• 702B or 703B feature panel-one 498A KTU 
(maximum of 4 circuits) equipped with a 
116Al CM (3 additional circuits) for each 7 
CO lines. 



Note: The 451B and 498A KTUs are not 
electrically compatible and cannot be interchanged 
between A-coded an B-coded feature panels. 

8.38 The customer-provided music source must 
have an output impedance low enough to 

drive an 8-ohm load without distortion. The music 
source must also be adjustable so the listening 
level of the music-on-hold may be adjusted. 

Caution: The output of the CP music 
source must furnish ac coupling only, thus 
blocking all direct current to the input 
terminals of the 88A voice coupler. The 
CP music source should be able to deliver 
up to one watt into an 8-ohm load. The 
88A voice coupler will accept input from 
1J1JY customer-provided apparatus that does 
not blow the fuses ill the voice coupler. 
If the customer wants a copy of the 
technical reference coverilllf the 88A voice 
coupler, contact the local Telephone 
ComplJIJY Business Office or the Marketing 
Representative. If a service call is caused 
by a malfunction of the customer-provided 
equipment, billing should be made in 
accordance with Section 660-101-812. 

0. Loudspeaker Paging and Background Music 

8.39 Paging may be provided in up to three 
separate zones with each zone having up to 

seven indoor or outdoor speakers. The system has 
the flexibility of allowing all paging amplifiers or 
any combination of amplifiers to be activated by 
dialing one of the codes (usually 37, 38, or 39). In 
an 18-station system, code 19 is used for paging. 
Only one paging call may be made at a time since 
paging uses the intercom selector. If any station 
picks up the intercom path, paging will be interrupted. 
The paging option straps must be placed before 
the amplifiers will operate. 

8.40 A paging system should be loud enough to 
be heard, but not loud enough to annoy those 

working near speakers. The paging amplifiers 
(475C KTU) has a peak power output of 3 watts. 
The number and location of the speakers are 
influenced by the environment in which the speakers 
are used. Several samples of speaker placement 
are shown in Fig. 18. It may be necessary to 
experiment with speaker placement on site for 
proper results. General information on loudspeaker 
paging systems can be found in Section 981-251-100. 
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Note: To reduce feedback, no speaker should 
be closer than 60 feet to any station used 
for paging. 

8.41 In COM KEY 2152, the paging amplifiers 
can be activated in three combinations as 

determined by the placement of the zone straps. 
Each amplifier can drive up to seven speakers. If 
more than seven speakers are required in a particular 
zone, additional amplifiers must be wired to be 
activated by that zone code. In addition, if 
combinations of zones are required to make up a 
zone, combinations of amplifiers must be activated 
by the same code. As an example, the first zone 
could include speakers 1 and 2 driven by the first 
amplifier and activated by dialing code 37. The 
second zone could include speakers 3, 4, and 5 
driven by the second amplifier and activated by 
code 38. The third zone could include speakers 
1, 2, 3, 4, and 5 driven by the first and second 
amplifiers and activated by code 39. Install the 
KTUs only in option slots J7A and J7B of the 
702-type panel and JlOB of the 703-type panel. 
Do not use the other two option slots in the 
708-type panel for a 457C KTU. Straps are 
factory-wired to the usable jacks for the PT, PR, 
PA, and PC leads but straps must be added to 
activate the desired zones. In addition, straps 
must be added to wire the PCl, PC2, and PCS 
leads to the proper intercom code. 

8.42 On a DSS console, if provided, the location 
of the paging button(s) will not change 

regardless of the code assigned. Paging code 1 
(PCl) will always appear on the first paging button, 
paging code 2 (PC2) on the second, and paging 
code 3 (PC3) on the third. When paging is provided, 
the 812365948 button stop, if provided, must be 
removed from the associated paging button of the 
DSS console. 

8.43 If a code other than 37, 38, or 39 (code 19 
in an 18-station system) is assigned for 

paging, an 812365948 button stop must be placed 
in the corresponding button of the DSS console to 
prevent depression. For instance, if code 6 is 
assigned for paging, the DSS button assigned to 
code 6 must have a button stop. 

8.44 When one or more of the paging buttons 
on a DSS console is depressed, those buttons 

will flash. This notifies other attendants in a 
system having multiple consoles that paging is in 
use. Only one DSS console may page at a time, 
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even if the system has more than one paging zone. 
Simultaneous operation of paging buttons from one 
DSS console is permissible. This results in paging 
connections to the associated zones. A page from 
a DSS console will preempt a page originating over 
the intercom. 

8.45 Speakers used for paging in the 21A 
Communication System must be 45-ohm 

impedance. Use KS-21880Ll loudspeaker for indoor 
locations and KS-21239L2 loudspeakers for indoor 
or outdoor locations where a horn-type speaker is 
required. The KS-21880Ll can be wall-mounted 
or hung over an outlet box. The KS-21880Ll and 
KS-21239L2 speakers are both equipped with an 
internal volume control. 

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

When using outdoor speakers, the speaker leads 
must be protected in accordance with local instructions 
or Section 460-100-400. 

8.46 Background music requires the installation 
and connection of a 33A voice coupler. If 

music-on-hold is also provided, the same music 
source and coupler are used. 

P. External Paging System Access 

8.47 A COAM paging system or a separate 
telephone company-provided paging system 

is connected to the 21A Communication System 
through a 20A-49 apparatus unit. The 20A-49 
apparatus unit is mounted externally to the 21A 
Communication System. It does not provide contact 
closure to the customer-owned paging system. 

The 20A-49 apparatus unit provides 
a nominal 800-ohm output to a 
customer-owned paging system. It 
does not provide a means to activate 
the customer's equipment; therefore, 
customer equipment must be in 
the ON mode at all times. 

Q, Preset Conference on Intercom 

8.48 Preset conference on intercom allows up to 
three groups of preselected stations (maximum 
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of five stations per group) to be alerted simultaneously. 
Individual stations can appear in only one group. 
Normally, codes 37, 38 and/or 39 are used for 
conferencing; but if these codes are used for paging, 
any other codes may be assigned but must be 
sacrificed for station use. 

8.49 To connect preset conference, a strap must 
be run from the Cl, C2, or C3 terminal to 

the preset conference terminal for the code assigned 
on block 2 in the lOOAl, 101Al, or 101A2 connecting 
unit. Another strap must be run from the PCl 
to PC5 terminals to the preset conference terminals 
of the station codes in the group. 

8.50 To use preset conference: 

(1) Lift handset. 

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

(3) Dial code assigned to signal desired group 
of stations. 

(4) Announcement is made to select stations 
simultaneously. If stations are equipped 

with HF AI, they may reply to caller but other 
stations will not hear reply and cannot converse 
with each other. If an HF AI station has the 
DND feature operated, the station will not receive 
the tone and voice signaling, and the calling 
party will not receive the DND tone. If any 
station goes off-hook, the intercom line is seized 
and voice signaling stops at all other sets. 

Note: The attendant will NOT have preset 
conference capability from a DSS console. If 
a preset conference code other than 37, 38, 
or 39 is used and the system is equipped with 
HF AI option, an 812365948 button stop must 
be placed under the DSS button of the preset 
conference code to prevent button depression. 

R. Speakerphone 

8.51 Full speakerphone service can be provided 
at all stations in the system using either 3B 

(MD) or 4A speakerphone components. 

Note: Speakerphone does not prevent normal 
operation of the telephone set for originating 
or receiving calls. 



If 4A speakerphone is provided, order a D-180508 
Kit of Parts for each speakerphone location to 
provide the color-coded parts for the 4A components. 

8.52 To originate a call using a speakerphone: 

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

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

the loudspeaker. 

(3) Dial number in normal manner. 

(4) When called party answers, transmitter and 
loudspeaker are used to carry on the 

conversation. Adjust volume level a~ desired. 

8.53 To answer an incoming call using speakerphone: 

(1) When audible tone signals an incoming call, 
depress CO/PBX or intercom key associated 

with flashing lamp. 

(2) Momentarily depress transmitter ON button. 
Audible signal is silenced and the speakerphone 

is connected to the line. 

(3) Answer call using transmitter and loudspeaker 
to carry on conversation. 

8.54 To disable transmitter when it is desired 
not to transmit conversation from the 

surrounding area to the distant station: 

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

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

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

8.55 To transfer from handset to speakerphone 
operation: 

(1) Put line on hold 

(2) Hang up handset 
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(3) Turn speakerphone on 

( 4) Depress line button. 

8.56 To transfer from speakerphone to handset 
operation, lift handset during speakerphone 

operation to automatically transfer to handset 
operation. When it is necessary to transfer back 
to speakerphone, refer to paragraph 8.55 to prevent 
disconnect. To terminate a call on speakerphone, 
momentarily depress transmitter OFF button. In 
the case of a 128A4 or 138A4 console, the release 
button must also be depressed. 

Note: Restore any depressed line buttons. 
While line switch flashing, hold line button 
depressed to avoid dropping the line. If sets 
are equipped with RECALL, it is not necessary 
to depress the line switch. 

S. Additional Ring Transfer 

8.57 Additional ring transfer employs the use of 
a separately mounted 6041G key in conjunction 

with the ring transfer button on the attendant 
position(s) telephone set or console. The 6041G 
can be wired to permit transfer of incoming CO/PBX 
calls to one of up to five choices of station(s). 
The hold button of the key is used as a release 
button. This feature adds flexibility to ring transfer 
feature. Where only one button is available on 
11-, 13-, and 20-button answering positions or three 
available on the 138A4 and 128A4 type consoles. 

8.58 To effect additional ring transfer, the 
preferred button on the 6041G is depressed, 

locking lt down, then the ring transfer button on 
the attendant station telephone set or console is 
depressed which also locks down. To return calls 
to the attendant, the ring transfer button is again 
depressed, releasing it, and the hold button on 
the 6041G key is depressed, releasing its button. 

T. Toll Restriction 

8.59 The toll restriction circuit used [471 (MD) 
or 471B KTU] requires that the CO 

line reverse the battery on the tip and 
ring of the line when a toll call is 
attempted. Two arrangements can be provided: 

• Restriction on a square line with all stations 
including attendants restricted 
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• Restriction on a personal line with some 
stations restricted and others unrestricted. 

Note: Toll restriction and privacy cannot 
be offered at the same time if the 471A (MD) 
is used, both features can be provided with 
the 471B KTU. 

8.60 Either arrangement requires a 471-type 
KTU per restricted line and a suitable 

mounting external to the 21A Communication System. 
A 620A modular panel should be used to mount 
the first eight 471-type KTUs and a 642A panel 
for each four additional KTUs. A 19B2 power 
unit and a 92A connecting block are required to 
power the panels, and additional 66-type connecting 
blocks may be required to provide sufficient multiples. 

8.61 In both arrangements, the CO/PBX line is 
taken first to the T(CO) and R(CO) input 

of the 471A KTU and the T(STA) and R(STA) from 
the 471A KTU to the normal line input of the 21A 
Communication System. 

U. Automatic Signaling Intercom 

8.62 Automatic signaling intercom supplements 
the dial intercom circuitry in the COM KEY 

2152 to provide a private voice and tone path 
between two stations such as a boss and secretary. 
Where required, the arrangement can also serve 
several stations to one station, for instance, where 
more than one boss shares the same secretary. In 
this instance, however, the secretary can only signal 
one boss. Signaling can optionally be one-way in 
either direction or two-way. 

8.63 Installation of each of the automatic signaling 
intercoms requires use of one of the two 

flexible button positions at each of the stations 
involved and a 481A KTU per automatic signaling 
intercom circuit installed in the optional connectors 
of the 702- or 703-type panel. If automatic signaling 
intercom is supplied, the factory-placed paging 
straps to the connector used must be removed 
and the wiring for the automatic signaling intercom 
placed. It is preferable to use option slots 4 or 5 
(Fig. 9) to provide this feature. 

8.64 The intercom operates as follows. 

(a) The originating station goes off-hook and 
depresses the button associated with the 

automatic signaling intercom circuit. 
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(b) The associated button lamp will flash at all 
stations on the circuits and the called station 

will receive a tone alert in the set speaker the 
same as for dial intercom. 

Note: Other stations calling the called station 
by dial intercom will receive a steady preempt 
tone. 

(c) The calling station may now voice signal 
the called station. If 2-way conversation is 

required, the called station goes off-hook and 
depresses the flashing button which turns to 
steady. Conversation is now possible using the 
handsets. 

Note: Automatic signaling intercom provides 
voice and tone signaling even if the station 
is equipped with HF Al. 

(d) If only two stations are in the circuit, 
operation is exactly the same in the other 

direction. 

V. Station Restriction 

8.65 This feature prevents any outgoing CO/PBX 
calls from being made at a restricted station. 

The restricted station may receive CO/PBX calls 
or place and receive intercom calls, but cannot call 
out on CO/PBX lines. This is accomplished by 
adding a diode (rotary dial sets only) and reversing 
one or two leads in the telephone set. 

Note: Station restriction and CO/PBX intercom 
conferencing cannot be provided at the same 
station. 

W. Answering Positions 

8.66 The 21A Communication System provides 
terminations for two designated answering 

or attendant positions. As factory-wired, intercom 
code 0 is the first attendant and code 10 would 
normally be the second. Other stations may be 
designated if desired. The telephone set or console 
to be used at these positions will be dependent on 
the capacity of the system and the system features 
required. Each of the attendant positions will 
require one of the following for handling CO/PBX 
lines: 

• Maximum 7 lines-832/2832CM or EM 
telephone set 



• Maximum 14 lines-833/2833CM or EM 
telephone set and 128A3R or 128A3T telephone 
console 

• Maximum 21lines-128A4R,128A4T, 138A4R, 
or 138A4T telephone console. 

8.67 The 832C or 2832C telephone sets have 
a hold, 7 line pickups (2 flexible), 2 intercom 

pickups, recall, privacy release, and ring transfer. 
In systems without privacy, the privacy circuit 
must be disabled. The 833C or 2833C telephone 
sets have hold, 14 line pickups (2 flexible), 3 intercom 
pickups, recall, and ring transfer. In systems with 
privacy, a D-180486 Kit of Parts must be installed 
in the 833C- or 2833C-type telephone sets. 

8.68 The 128A3-type console has the following 
(Fig. 16): hold, 12 line pickups, 3 intercom 

pickups, 2 flexible line pickups, a release button, 
ring transfer, recall, and privacy release on the 
left side of the faceplate. On the right side of 
the faceplate is an intercom/line conferencing key 
field consisting of 12 line pickups, 2 flexible line 
pickups, 3 intercom pickups, and a status lamp 
which indicates when a call set up through the 
conferencing field has been terminated. The 
consoles are provided with two sets of jacks for a 
head telephone set or handset which must be 
separately ordered. The handset cradle is inoperative. 
Also supplied is a privacy circuit which must be 
connected in systems with privacy. 

8.69 The 128A4 console has the following (Fig. 
16): hold, 21 line pickups, 3 intercom pickups, 

2 flexible line pickups, a release button, 3 ring 
transfers, privacy release, and recall. The 138A4 
has the same key layout on the lower portion but, 
in addition, has an upper intercom/line conferencing 
key field which contains 21 line pickups, 3 intercom 
pickups, and a status lamp which indicates when a 
conferencing call is completed. The consoles are 
equipped with jacks for a headset or handset which 
must be separately ordered. The handset cradle 
is inoperative. These consoles are supplied with a 
privacy circuit which must be connected in systems 
with privacy. 

8.70 In addition to one of the line handling 
telephone sets or consoles listed above, 

another console may be required, the type depending 
on whether direct station selection with dedicated 
link (DSS/DL), station busy (SB), and/or message 
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waiting (MW) are to be supplied. One of the 
following should be used: 

• 6Bl console-MW control and SB lamps, 
maximum 18 stations 

• 7Bl console-MW control and SB lamps, 
maximum 34 stations 

• 6Cl console-DSS with SB, maximum 17 
stations 

• 7Cl console-DSS with SB, maximum 34 
stations 

• 128A6Y console-DSS with SB, maximum 
52 stations 

• 138A6Y · console-DSS and MW with SB, 
maximum 52 stations. 

If there is only one DSS console in 
the system, it must be cut down as 
console 1 on all cutdown blocks. 

8.71 The 6Bl console (Fig. 17) contains a 20-button 
lamp field (two spare). The lamp under 

the buttons light when the associated station is 
off-hook. The locking type buttons are used to 
light the MW (Hold) lamp at the stations. The 
7Bl console performs the same functions but has 
40 buttons (six spare) for a system up to 34 stations. 

8.72 The 6Cl console is a 20-button console made 
up of 17 DSS/SB buttons, one paging, one 

restore, and one reenter button (Fig. 13). The 
7Cl console contains 40 buttons-34 DSS/SB, three 
paging, one restore, one reenter, and one spare. 
Any combination of DSS buttons may be depressed 
simultaneously for multistation signaling, but this 
feature should not be used for conferencing since 
the console is tied up for the duration of the call. 
Preset conferencing is not allowed from the DSS 
console. After a CO/PBX pickup button is depressed 
on the line answering telephone set or console, 
depressing any DSS button on the 6Cl or 7Cl 
console will automatically put that line on hold. 
The line pickup button does not restore and, if 
desired, the attendant can reconnect to the line 
by depressing the reenter button. When the 
attendant depresses a DSS button on a 6Cl or 
7Cl console, the signaling path is over the dedicated 
link and does not involve the intercom selector, 

Page 27 



SECTION 518-450-110 

leaving it available for station-to-station calls. The 
restore button is used to mechanically release any 
DSS button(s) locked down. 

Note: In systems using a a 444B and a 6Cl 
console, 19 and 20 can be converted to 2 and 
3 by moving the two option straps on the 
444B to the storage position. In addition, on 
block 2 of the lOOAl, 101Al, or 101A2 
connecting unit, move the factory-provided 
straps on 24F-25F and 24G-25G to 23F-24F 
and 23G-24G, respectively. 

8.73 The 128A6Y console (Fig. 13) offers the same 
features as the 6Cl or 7Cl but has a capacity 

of 52 stations. The 138A6Y console has the same 
features as the 128A6Y and, in addition, has a 
field of 52 MW buttons. If both MW and SB are 
provided, the SB lamps are in the DSS field. 

8.74 Terminations are provided in the 21A 
Communication System for two answering 

positions. These terminations appear on blocks 3, 
4, 5, and 6 of the lOOAl and 101Al/ A2 connecting 
units, blocks 5 and 6 of lOOBl connecting unit, 
and blocks 3 and 4 of 101Bl connecting unit. 

Caution: Since multiple connector cables 
may be involved in supplying consoles, 
care should be taken to identify binder 
groups to assure terminations in the proper 
order. If a DSS console is used and the 
distance between the console and the KTU 
is over 100 feet, the leads in binders 3 
and 5 must be run in separate cables to 
prevent noise pickup. 

X. Third Answering ·Position/Console Capability 

8.75 Terminations are provided in the connecting 
units for two answering positions (codes 0 

and 10). One additional answering position can be 
added but requires that the terminations be external 
to the connecting units. If a third console is 
required, the terminations for code 10 are used to 
provide the terminations for the cabling to the 
external connecting blocks. The connector cables 
from the second and third answering positions are 
then terminated on the external blocks. 

8.76 Any code may be assigned to the third 
answering position, but the code assigned 

will not be available as a station code. 
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8.77 As factory-wired, the 21A Communication 
System furnishes common audible ringing 

at station code 0. All incoming lines will ring at 
that station unless otherwise arranged (see 
information on common audible and additional station 
ringing). The calls are answered by lifting the 
handset (if using telephone set) and depressing 
the flashing line pickup button. The method of 
forwarding the call may vary depending on the 
equipment at the answering station, as follows. 

(a) With all arrangements, the answered call 
can be placed on hold using the HOLD key 

on the telephone set or console at which time 
the steady lamp will change to wink. The 
attendant then selects an idle intercom path, 
dials the desired station, and voice-signals that 
there is a call on a particular CO/PBX line. If 
necessary to reenter the conversation, the pickup 
button must be depressed again. 

(b) If equipped with a DSS console, the attendant 
can voice signal the desired station by 

depressing the associated locking DSS button. 
When the DSS button is depressed, the CO/PBX 
line is automatically put on hold. Using the DSS 
does not require accessing an intercom path 
since the attendant uses the dedicated link which 
does not require the selector. If the intercom 
station is equipped with HF AI, 2-way conversation 
is possible. A call from a DSS console will 
preempt an automatic signaling intercom call, 
dial intercom call, or CO/PBX ringing. The 
attendant may then go back to the held line by 
depressing the REENTER button on the DSS 
console, leaving the held line to be picked up 
by the station, or may pick up another CO/PBX 
line by depressing the associated button after 
depressing RESTORE button to clear DSS console. 

(c) At positions having an intercom/line conferencing 
console (128A3/138A4), incoming calls are 

answered using the 14/21 line pickup buttons on 
the lower field. Calls can be forwarded in the 
usual manner by holding and using an intercom 
path or by DSS if equipped. In addition, the 
intercom/line conferencing field can be used to 
connect a line that does not appear at a station, 
such as a nonsquare line, as follows: 

(1) Answer flashing line by depressing button 
on lower panel, place line on hold. 



(2) Select idle intercom path (button dark) 
and signal desired station using dial 

intercom. 

(3) When station answers, depress buttons in 
intercom/line conferencing field associated 

with held CO/PBX line and selected intercom 
link which will connect outside party with 
station. 

(4) Operate RLS button on lower field to 
remove attendant from conversation. 

(5) When the intercom station goes on-hook, 
the status lamp in the intercom/line 

conferencing field will light indicating the 
connection can be released by depressing the 
push-to-operate, push-to-release buttons. Only 
one caH at a time can be processed through 
the intercom/line conferencing field. 

8.78 The intercom/line conferencing field can also 
be used to set up a preset conference call. 

The procedure is the same as above except the 
attendant dials the preset conference code on the 
intercom. Once the conference stations are on 
the line, the CO/PBX line button in the intercom/line 
conferencing field is depressed. A third option 
permits the attendant to make a CO/PBX call for 
stations unable to do BO, ie, an intercom-only 
station. To do this, the attendant first completes 
the CO/PBX call by depressing button in the lower 
field and dialing the desired number. The attendant 
then places that call on hold and calls the station 
on dial intercom using an idle path on the lower 
button field. The attendant then operates the 
intercom button, then the CO/PBX line button in 
the intercom/line conferencing field corresponding 
to the two parties. After operating the RLS button, 
the attendant is free to make other calls. 

Y. Station Telephone Set Options 

8.79 All telephone sets used with the 21A 
Communication System are modular in design. 

Refer to Table B for faceplate colors. 

8.80 The following sets can be used as station 
telephone sets: 

• 832/2832BM, CM, DM, and EM 

• 833/2833BM, CM, DM, and EM 
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• 575/2575AM. 

8.81 The 10- and 20-button telephone sets can 
be intermixed in COM KEY 2152, depending 

on the connecting unit(s) used as follows: 

• lOOAl-up to 34 stations (twenty-eight 
10-button and six 10- or 20-button) 

• lOOBl-additional 18 stations (10- or 20-button) 

• lOOBl-additional 18 stations (10- or 20-button) 

• 101Al or 101A2-up to 28 stations (10- or 
20-button) 

• 101Bl-additional 24 stations (10- or 20-button) 

Note: The number of 20-button sets served 
from a lOOBl connecting unit can be increased 
by 10 or 12 sets by installing two 66Rl 
connecting blocks in the blank spaces of the 
connecting unit. The blocks provide terminations 
for the second binder of the additional 20-button 
sets. The maximum growth of 10 or 12 sets 
is dependent on whether the station used to 
provide the multiple is fed by a 50- or 25-pair 
connector cable, respectively. Refer to Section 
518-450-111 for connection information. Power 
supply requirements should also be reviewed 
and added capacity provided if required. 

Table C lists the features supplied with the telephone 
sets. All stations in a mixed system must have 
the same number of intercom paths. 

8.82 Options for the station telephone sets should 
be provided as follows: 

(a) Recall 

• All 832-, 833-, 2832-, and 2833-type telephone 
sets are factory-wired for recall. 

(b) Privacy 

• 832/2832BM, DM-available (optionally) 

• 832/2832CM, EM-factory-wired 

• 833/2833BM, DM-factory-wired 

• 833/2833CM, EM-available (optionally). 
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(c) Privacy Release 

• 832/2832BM, DM-not available 

• 832/2832CM, EM-factory-wired 

• 833/2833BM, DM-factory-wired 

• 833/2833CM, EM-not available. 

(d) Ring Transfer 

• 832/2832BM, DM-not available 

• 832/2832CM, EM-factory-provided, field-wired 

• 833/2833BM, DM-not available 

• 833/2833CM, EM-factory-provided, field-wired. 

(e) Speakerphone 

• 832-, 833-, 2832-, and 2833-type telephone 
sets-require addition of separately ordered 
3B (MD) or 4A speakerphone components. 

(f) HFAI 

• 832-, 833-, 2832-, and 2833-type telephone 
sets-refer to paragraph 8.22. Wall-type 
telephone sets also require use of a 268A 
adapter. 

Z. Satellite Wiring Plan 

8.83 The 21A Communication System is designed 
for Home-Run Cabling (direct cabling) from 

each telephone set to the 100- or 101-type connecting 
unit. Where it is more practical to serve a group 
of stations from a secondary location, a satellite 
wiring plan can be used. The satellite wiring plan 
is a connecting block arrangement for station 
terminations and is served by a cable or cables 
from the 100- or 101-type connecting unit. Two 
methods are covered for providing the proper 
amounts of terminations and leads at a satellite 
location. One method employs prewired 14Al-type 
terminal blocks. The second uses standard 66-type 
connecting blocks and a nomograph which help to 
determine the number of extra lamp and lamp 
ground leads required. 

Note: Leads that are not common to all 
stations must be brought to the satellite 
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location. This includes individual station code 
control leads such as Al, A GRD, VS, -24C, 
CO, DNDL, SB, L-, ET, and ER. In addition, 
each personal line involved in the satellited 
stations must be brought to the satellite 
location. If a personal line is multipled to 
more than one satellite station, only one 
appearance is necessary. 

The total distance from KSU to satellite 
field to furthest station, for fully 
loaded satellite block, is not to exceed 
667 feet. 

8.84 Satellite Plan Using 14Al-Type 
Terminal Blocks: The 14Al-type terminal 

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

8.85 Satellite Plan Using Nomograph: 
The same basic rules apply for satellites 

using standard 66-type connecting blocks as with 
the 14Al-type terminal blocks. Sufficient conductors 
must be run to the satellite to provide a one-time 
appearance of all common station leads, individual 
code leads, and enough L and LG multiples. The 
number of additional conductors required per L 
and LG lead is determined using the nomograph 
shown in Section 518-450-111. 

8.86 Lamp leads in the 21A Communication System 
are wired as follows. 

(a) lOOAl and lOOBl: Lamp leads for lines 1 
to 5 of station codes 0 to 28 and lamp leads 

for lines 8 to 12 of station codes 33 to 36 are 
wired directly from the 400-type KTUs. This 
is group A. Lamp leads for lines 1 to 5 of 
station codes 29 to 59 and lamp leads of lines 8 
to 12 of station codes 42 to 59 are wired from 
the 453B KTUs. This is group B. Lines 1 to 
5 are in the first binder of the station connector 



cable (10- and 20-button sets) and lines 8 to 12 
are in the second binder (20-button sets only). 

(b) 101Al/ A2 and 101Bl: Lamp leads for station 
codes 0 to 28 are wired from the 400D 

KTUs (group A). Codes 29 to 36 and 42 to 59 
are wired from the 453B KTUs (group B). 

(c) The lamp leads for the first two intercom 
paths arl) wired so that codes 0 to 28 are 

on one fuse and 29 to 36 and 42 to 59 are on a 
second fuse for each circuit. The third intercom 
path lamps are wired to terminals IL31 and IL32 
on block 1 of the lOOAl and 101Al/ A2 connecting 
units. 

Where possible, a station grouping arrangement 
should be used when satelliting. Station codes from 
group A and group B can be intermixed in the 
same satellite arrangement as long as the lamp 
leads from groups A and B are brought out to 
the satellite location independently and the station 
codes are wired to the leads depending on their 
group assignment. For instance, station code 21 
should have its lamp leads connected to the group A 
lamp leads. 

ISS 2, SECTION 518-450-110 

8.87 The limiting factors of a satellite type wiring 
plan are keeping the voltage drop in the 

lamp loop to less than 2 volts and maintaining a 
low resistance A lead. 

AA. Adjunct Services 

8.88 Miscellaneous services that can be provided 
at COM KEY 2152 stations include 

SPOKESMAN® loudspeaker, telephone answering 
sets, and repertory dialers. For information on 
these services, refer to Section 518-450-111 and/or 
the sections listed below. 

• SPOKESMAN Loudspeaker-Section 463-221-100 

• Telephone Answering Sets-514 Division 

• KS-16844 Rapidial* (MD)-Section 512-115-100 

• KS-19594 Magicall* (MD)-Section 512-125-100, 
-200, -400, -410 

• TOUCH-A-MATIC"' Adjunct Automatic 
Dial-Section 501-164-201. 

*Registered trademark of McGraw-Edison Co. 
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TABLE A 

KEY TELEPHONE UNITS 

KTU FUNCTION QUANTITY SD/CD 

400D or CO/PBX pickup, hold, release, and related services 1 per CO /PBX line 69513-01 
400G in 702A (MD) or 703A (MD) feature panel. 69651-01 

400H CO/PBX pickup, hold, release, and related services 1 per CO/PBX line 69942-01 
in 702B or 703B feature panel. 

415A Automatic private line circuit. 1 per private line 69559-01 

424C Dial intercom 19-code selector circuit; basic selec- 1 per intercom system 69567-01 
tor required in all dial intercom systems. 

440Aor TOUCH-TONE® adapter circuit; required when 1 per intercom system 69906-01 
478B TOUCH-TONE dialing is used in intercom. 69931-01 

444- Selector extender circuit; required in addition to 1 per intercom system 69636-01 
Type 424C KTU for dial codes 1 to 39. up to 34 stations; 2 

per intercom with 35 
to 52 stations 

451A/B Music-on-hold circuit; used with externally 1per7 CO/PBX lines 69652-01 
mounted 33A voice coupler and customer-
provided music source. Use with 400D, G 
only in 702A (MD) or 703A (MD) feature panels. 

498A Music-on-hold circuit; used with externally 1per7 CO/PBX lines 69922-01 
mounted 33A voice coupler and customer- when equipped with 
provided music source. Use with 400H only in 116Al CM 
702B or 703B feature panels. 

452A Power failure ringing circuit; automatically 1per7 CO/PBX lines 69652-01 
"cuts through" up to seven external ringers. 

453B Lamp driver; supplements lamp driving capacity 1 per 7 lines in excess 69653-01 
of 400D KTUs; operates up to 26 lamps; 7 cir- of 26 lamps per line 
cuits per unit. 

454B 3-path intercom access; provides stations with 1 per 3-path intercom 69653-01 
talk battery and access to selector. system 

455A Tone-ringing signal generator; supplies CO/PBX 1 per installation 69652-01 
incoming line tone nnging. 

457C Paging amplifier; drives up to seven 45-ohm 1 per paging zone 69652-01 
paging loudspeakers. (max. 3) 

460B 2-path intercom access; provides stations with 1 per 2-path intercom 69652-01 
talk battery and access to selector. system 
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TABLE A (Contd) 

KEV TELEPHONE UNITS 

KTU FUNCTION QUANTITY 

468A/B Voice and tone alerting on intercom; supplies 1 per installation 
ringing tone to calling party, tone alerting and 
voice signaling to called party, input to paging 
amplifier; also supplies do-not-disturb tone 
( 468B must be used if wall mounted 483AE 
transmitter is being installed). 

471A(MD) Battery Reversal Toll Restriction. 1 per line to be 
471B restricted 

473A Voice operated switch (VOX) for HFAI. 1 per intercom system 
equipped with HF AI 

474A DSS diode matrix and preempt tone generator; 1 per 18 stationst 
allows attendant to preempt an HF AI call with 
a dedicated link call. 

479B Toll Restriction-digit absorption rotary only 1 per line to be restricted 

481A Automatic signaling intercom; provides for direct 1 per pair of stations 
intercom between two stations. connected* 

* Can also be used between one station and a group of stations. Maximum 5 per system. 

t In 702A 2 are required if HF AI and DSS features are both provided. 

TABLE B 

COLOR CODES FOR FACEPLATES, 
TELEPHONE SETS, AND CONSOLES 

CODE COLOR 

-100 Avocado 
-108 Teak (wood grained) 
-109 Walnut (wood grained) 
-111 Gold 
-112 Orange 
-113 Brown 
-114 Red 
-115 Blue 
-118 Black 

SD/CD 

69652-01 

69921-01 

69930-01 

69930-01 

69921-01 

69930-01 
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TABLEC 

TELEPHONE SET FEATURES 

11-BUTTON 13-BUTTON 20-BUTTON TEL SETS 

METHOD 
832BM 832CM 833BM 833CM 

FEATURES OF 
2832BM 2832CM 2833BM 2833CM 

PROVIDING 
832DM 832EM 833DM 833EM 

2832DM 2832EM 2833DM 2833EM 

RECALL 
Factory Provided- • • • • Factory Connected 

Factory Provided- (Note 1) 

PRIVACY Factory Connected • • 
CIRCUIT Field Provided (Note 2) 

Field Connected • 
PRIVACY Factory Provided- • • RELEASE Factory Connected 

Factory Provided • • 
RING 
TRANSFER Field Connected 

(Note 3) (Note 3) 

• • 
Note 1: Must be disabled when used as an answering position in system without privacy. 

Note 2: When used as answering position in systems with privacy. 

Note 3: Must be connected at all answering positions. 



-: 
UI 

CD 

w 
UI 

TABLED 

EXAMPLE OF SYSTEM COMPONENTS AS RELATED TO SIZE OF SYSTEM (SEE NOTE 5) 

SYSTEMS (NOTE 6) 1 2 3 4 5 6 7 

MAX. LINEX 7 7 7 7 7 7 21 

18 18 34 28 52 52 34 
MAX. STATIONS (NOTE 1) (NOTE 1) {NOTE2) (NOTE2) (NOTE 2) (NOTE 2) (NOTE 2) 

MAX. 20-BUTTON SETS 2 18 6 28 24* 52 6 

121 App Box or 1 1 1 1 2 2 1 
34-Type Cabinet 

154A Cover 1 1 1 1 2 2 1 

~ z Connecting Unit lOOAl 101Al or lOOAl 101Al or lOOAl & 101Al, lOOAl w 
z 101A2 101A2 lOOBl 101A2 & 
0 ... 101Bl 
:!;; 
0 
(J Panel 702-Type 702-Type 702-Type 702-Type 702· and 702-and 702- and :!;; 
w 703-Type 703-Type 703-Type 
I-

"' > Power Panel 2A 2A 2B 2B 2C 2C 2B "' 
455AKTU 1 1 1 1 1 1 1 

453B KTU None None (Note 3) (Note 3) (Note 3) (Note 3) (Note 4) 

Note 1: Station capacity is reduced by 1 for each paging zone and preset conference group in excess of 1. 

Note 2: Station capacity is reduced by 1 for each paging zone and preset conference group in excess of 3. 

Note 3: One (1) required if system has more than 26 stations. 

8 

21 

28 
(NOTE 2) 

28 

1 

1 

101Al or 
101A2 

702- and 
703-Type 

2C 

1 

(Note 4) 

9 10 

21 21 

52 52 
(NOTE2) (NTOE 2) 

24* 52 

2 2 

2 2 

lOOAl, 101Al, 
100A2 & 101A2 & 
lOOBl 101Bl 

702· and 702- and 
703-Type 703-Type 

2C 2C & 2D 

1 1 

(Note 4) (Note 4) 

Note 4: One (1) required if system has more than 26 stations; second 453B required if system has more than 7 square lines and more than 26 
stations. 

Note 5: Exact system components required will be determined by the USOCs listed on the service order. 

Note 6: Complies with sales ordering guide. 

*If 7C (34 station) DSS console is installed with more than six 20-button sets, lOOAl connecting unit cannot be used. Use 101Al connecting 
unit. 

UI -t 
UI 
Cj) -c 
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TABLE E 

ORDERING GUIDE FOR COMMON EQUIPMENT AND ASSOCIATED ITEMS 

USO EQUIPMENT 
CODE CODE REMARKS 

K21 Feature Panel Consists of one 702B feature panel. Order 1 per system for up to 7 lines 
702B and 34 stations (702A feature panel MD). 

Box, Order 1 for each 100- or 101-type connecting unit to be wall or relay rack 
Apparatus, mounted. Also order one 197 A backboard for wall mounted only 
121B applications. 

Cabinet, Order 1 for each 100- or 101-type connecting unit to be floor mounted. 
34-Type 

Cover, Order 1 if required for each 121B apparatus box or 34-type cabinet. 
154-Type 

Kit of Parts, Order 1 for each 121B apparatus box to be mounted on bulb-angle relay 
D-180675 rack. 

Kit of Parts, Or<ler 1 for each 121B apparatus box to be mounted on channel-type relay 
D-180865 rack. 

Kit of Parts, Casters for 34C cabinet-order as required. 
D-180780 
(MD) 

Kit of Parts, Casters for 34B cabinet (MD)-order as required. 
D-180700 

K2X Feature Panel Consists of one 703B feature panel. Order 1 per system to add 8 to 21 
703B CO/PBX lines or when more than 34 stations are required-703A feature 

panel MD. 

KlQ Unit, Order 1 for up to 21 CO/PBX lines and 34 station codes. Provides term-
Connecting, inations for up to twenty-eight 7-line and six 14-line sets. Order one 444-
lOOAl type KTU per connecting unit. 

KlS Unit, Order 1 to add up to eighteen 14-line sets to above. Order one 444-type 
Connecting, KTU per connecting unit. 
lOOBl 

KlU Unit, Order 1 for up to 21 CO/PBX lines and 28 station codes. Terminations for 
Connecting, up to twenty-eight 14-line sets. Order one 444-type KTU per connecting 
101Al or unit. 
101A2 

KlV Unit, Order 1 to add up to twenty-four 14-line sets to above. Order one 444-type 
Connecting, KTU per connecting unit. 
101Bl 
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TABLE E (Contd) 

ORDERING GUIDE FOR COMMON EQUIPMENT AND ASSOCIATED ITEMS 

USO EQUIPMENT 
CODE CODE REMARKS 

Kl A Panel, Power, Order 1 to power 702-type panel and lOOAl CU capacity of 7 lines, two 
2A 14-line and sixteen 7-line sets. 

Order 1 to power 702-type panel and 101Al/A2 CU capacity of 7 lines 
and eighteen 14-line sets. 

KlB Panel, Power, Order 1 to power 702-type panel and lOOAl CU capacity of 7 lines, six 
2B 14-line and twenty-eight 14-line sets. 

KlC Panel, Power, Order 1 to power 702-type and 703-type panel and lOOAl CU capacity 
2B of 21 lines, six 14-line and twenty-eight 7-line sets. 

KlD Panel, Power, Order 1 to power 702-type and 703-type panel and lOOAl and lOOBl CU 
2C capacity for 21 lines, twenty-four 14-line and twenty-eight 7-line sets. 

KlE Panel, Power, Order 1 to power 702-type panel and 101Al/A2 CU capacity of 7 lines 
2B and twenty-eight 14-line sets. 

KlF Panel, Power, Order 1 to power 702-type and 703-type panel and lOOAl and lOOBl CU 
2C capacity of 7 lines, twenty-four 14-line and twenty-eight 7-line sets. 

Order 1 to power 702-type and 703-type panel and 101Al/A2 and 101Bl 
CU capacity of 7 lines and fifty-two 14-line sets. 

KlG Panel, Power, Order 1 to power 702-type and 703-type panel and 101Al/A2 CU 
2C capacity for 21 lines and twenty-eight 14-line sets. 

KlH Panel, Power, Order 1 in addition to KlG to power 702-type and 703-type panel and 
2D 101Al/ A2 and 101Bl CU capacity with KlG of 21 lines and fifty two 

14-line sets. 

Unit, Key Voice and Tone Signaling Circuit-order 1 per system. 
Telephone 
468-type 

Unit, Key Intercom Selector Circuit-order 1 per system. 
Telephone 
424C 

Unit, Key Selector Extender Circuit-order 1 for each 100- or 101-type connecting 
Telephone unit. 
444B 

Unit, Key Order 1 per system equipped with 3-path intercom-intercom access 
Telephone circuit. 
454B 
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TABLE E (Contd) 

ORDERING GUIDE FOR COMMON EQUIPMENT AND ASSOCIATED ITEMS 

USO EQUIPMENT 
CODE CODE REMARKS 

K2M Unit, Key Order 1 per system equipped with 2-path intercom-intercom access 
Telephone circuit. 
460B 

K2N Unit, Key Order 1 per paging amplifier required; drives up to 7 paging loudspeakers 
Telephone (max. 3 per system). 
457C 

K2U Unit, Key Order 1 per system equipped with TOUCH-TONE dialing on intercom. 
Telephone 
440A or 
478B 

Unit, Key Order 1 per system equipped with TOUCH-TONE dialing on intercom. 
Telephone 
494A 

K3T Unit, Key Tone Ringing Generator-order 1 per system. 
Telephone 
455A 

K5Z Unit, Key Order 1 per line to be toll restricted. 
Telephone 
471-type 

K20 Unit, Key Order 1 per automatic signaling intercom-maximum of 2 per system. 
Telephone 
481A 

K22 Unit, Key Order 1 for each CO/PBX line. 
Telephone 
400-type 

K23 Unit, Key Order 1 for each 7 CO/PBX lines equipped with music-on-hold. 
Telephone (702A (MD) or 703A only). 
451B or 
498A/116Al 
CM 

K25 Unit, Key Order 1 for each 7 CO/PBX lines equipped with power failure ringing. 
Telephone 
452A 

K26 Unit, Key Lamp Driver-order 1 for each 7 lines having more than 26 lamps per 
Telephone line (systems having station codes 30 or higher). 
453B 
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TABLE E (Contd) 

ORDERING GUIDE FOR COMMON EQUIPMENT AND ASSOCIATED ITEMS 

USO EQUIPMENT 
CODE CODE REMARKS 

K27 Unit, Key Order 1 per system equipped with HF AI-voice operated switch. 
Telephone 
473A 

K28 Unit, Key DSS diode matrix and preempt tone generator. If using 702A or 703A, 
Telephone order 2 for up to 34 stations and 1 additional for up to 52 stations. If 
474A using 702B or 703B, order 1 for up to 7 stations, 2 for up to 34 stations 

or 3 for up to 52 stations. Required when system has both HF AI and 
dedicated link DSS console. 

K62 Common equipment for restricting first 8 lines-consists of one 620A 
modular panel, one 19B2 power unit, and one 92A connecting block. 

K63 Common equipment for restricting 4 additional lines-consists of one 
642A modular panel and one 92A connecting block. 

FTP Coupler, Order 11 per system equipped with music-on-hold and/or paging back-
Voice, ground music. 
33A 

KPA Unit, Order 1 per system when connecting customer-provided paging system 
Apparatus, to 21A. 
20A 
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TABLE F 

ORDERING GUIDE FOR TELEPHONE SETS, CONSOLES, AND ASSOCIATED ITEMS 

USO EQUIPMENT 
CODE CODE REMARKS 

Set, 
Order as required - rotary desk-type tel set. Also order 1 Plate, Face, K51tK Telephone, 

832BM-50 832B-* and 1 Cable, Connector, A25B per tel set. 

Set, Order as required - rotary desk-type tel set. Also order 1 Plate, Face, 
K53tK Telephone, 833A-* and 1 Cable, Connector, A25B per tel set. Equipped with 

832CM-50 privacy /privacy release. 

Set, Order as required - rotary wall-type tel set. Also order 1 Plate, Face, 
K51tB Telephone, 832B-* and 1 Cable, Connector, A25B per tel set. 

832DM-50 

Set, Order as required - rotary wall-type tel set. Also order 1 Plate, Face, 
K53tB Telephone, 833A-* and 1 Cable, Connector, A25B per tel set. Equipped with 

832EM-50 privacy /privacy release. 

Set, Order as required - rotary desk-type tel set. Also order 1 Plate, Face, 
K54tK Telephone, 833A-* and 1 Cable, Connector, A50B per tel set. Equipped with 

833BM-50 privacy/privacy release. 

Set, Order as required - rotary desk-type tel set. Also order 1 Plate, Face, 
K52tK Telephone, 833A-* and 1 Cable, Connector, A50B per tel set. 

833CM-50 

Set, Order as required - rotary wall-type tel set. Also order 1 Plate, Face, 
K54tB Telephone, 833A-* and 1 Cable, Connector, A50B per tel set. Equipped with 

833DM-50 privacy /privacy release. 

Set, Order as required - rotary wall-type tel set. Also order 1 Plate, Face, 
K52tB Telephone, 

833A-* and 1 Cable, Connector, A50B per tel set. 833EM-50 

Set, Order as required -TOUCH-TONE desk-type tel set. Also order 1 
K51t6 Telephone, 

2832BM-50 
Plate, Face, 2832B-* and 1 Cable, Connector, A25B per tel set. 

Set, Order as required - TOUCH-TONE desk-type tel set. Also order 1 
K53t6 Telephone, Plate, Face, 2833A-* and 1 Cable, Connector, A25B per tel set. 

2832CM-50 Equipped with privacy/privacy release. 

Set, Order as required -TOUCH-TONE wall-type tel set. Also order 1 
K51t4 Telephone, 

Plate, Face, 2832B-* and 1 Cable, Connector, A25B per tel set. 2832DM-50 

Set, Order as required -TOUCH-TONE wall-type tel set. Also order 1 
K53t4 Telephone, Plate, Face, 2833A-* and 1 Cable, Connector, A25B per tel set. 

2832EM-50 Equipped with privacy/privacy release. 
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TABLE F (Cont) 

ORDERING GUIDE FOR TELEPHONE SETS, CONSOLES, AND ASSOCIATED ITEMS 

USO EQUIPMENT 
REMARKS 

CODE CODE 

Set, Order as required -TOUCH-TONE desk-type tel set. Also order 1 
K54t6 Telephone, Plate, Face, 2833A-* and 1 Cable, Connector, A50B per tel set. 

2833BM-50 Equipped with privacy/privacy release. 

Set, Order as required - TOUCH-TONE desk-type tel set. Also order 1 
K52t6 Telephone, Plate, Face, 2833A* and 1 Cable, Connector, A50B per tel set. 

2833CM-50 

Set, Order as required -TOUCH-TONE wall-type tel set. Also order 1 
K54t4 Telephone, Plate, Face, 2833A-* and 1 Cable, Connector, A50B per tel set. 

2833DM-50 Equipped with privacy/privacy release. 

Set, Order as required -TOUCH-TONE wall-type tel set. Also order 1 
K52t4 Telephone, 

2833EM-50 Plate, Face, 2833A-* and 1 Cable, Connector, A50B per tel set. 

Set, Order as required - rotary desk-type tel set for intercom-only station. 
K56tK Telephone, Also order 1 Cable, Connector, A25B per tel set. 

575AM-50 

Set, Order as required -TOUCH-TONE desk-type tel set for intercom-only 
K56t6 Telephone, station. Also order 1 Cable, Connector, A25B per tel set. 

2575AM-50 

Set, Order 1 for each rotary dial, 7-line answering position. Also order 1 
K57tK Telephone, 

Plate, Face, 833A-* and 1 Cable, Connector, A25B per tel set. 832CM-50 

Set, Order 1 for each TOUCH-TONE, 7-line answering position. Also 
K57t6 Telephone, order 1 Plate, Face, 2833A-* and 1 Cable, Connector, A25B per tel set. 

2832CM-50 

K58tK 
Set, Order 1 for each rotary dial, 14-line answering position. Also order 1 

(Note) Telephone, Plate, Face, 833-* and 1 Cable, Connector, A50B per tel set. 
833CM-50 

K58t6 
Set, Order 1 for each TOUCH-TONE, 14-line answering position. Also 

(Note) Telephone, order 1 Plate, Face, 2833A-* and 1 Cable, Connector, A50B per tel set. 2833CM-50 

Console, 18-station MW console with station busy lamps. Also order 1 Plate, K5H Selector, 
6Bl-50 Face, 6A2-* and 1 Cable, Connector, A25B per console. 
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TABLE F (Contd) 

ORDERING GUIDE FOR TELEPHONE SETS, CONSOLES, AND ASSOCIATED ITEMS 

USO EQUIPMENT 
CODE CODE REMARKS 

Console, 17-station DSS console with dedicated attendant intercom link and 
K5L Selector, station busy lamps. Also order 1 Plate, Face, 6A2-* and 1 Cable, 

6Cl-50 Connector, A50B per console. 

Console, 34-station MW console with station busy lamps. Also order 1 Plate, 
K5M Selector, Face, 7 A2-* and 1 Cable, Connector, A50B per console. 

7Bl-50 

Console, 34-station DSS console with dedicated attendant intercom link and 
K5N Selector, station busy lamps. Also order 1 Plate, Face, 7 A2-* and 1 Cable, 

7Cl-50 Connector, AlOOC per console.+ 

Console, 52-station DSS/SB console with dedicated attendant intercom link. 
K50 Telephone, Also order 1 Plate, Face, 128C-*; 1 Cable, Connector, A75A; and 

128A6Y-50 1 Cable, Connector, AlOOC per console.+ 

Console, 52-station DSS/SB with dedicated attendant intercom link and MW. 
K5Q Telephone, Also order 1 Plate, Face, 238D-*; 1 Plate, Face, 238E-*; 2 Cable, 

138A6Y-50 Connector, A75A; and 1 Cable, Connector, AlOOC per console.+ 

Console, Rotary dial, 14-line attendant console with intercom/line conferencing. 
K9GtK Telephone, Also order 1 Plate, Face, 128E-* and 1 Cable, Connector, A50B per 

128A3R-50 console. 

Console, TOUCH-TONE, 14-line attendant console with intercom/line 
K9Gt6 Telephone, conferencing. Also order 1 Plate, Face, 128D-* and 1 Cable, 

128A3T-50 Connector, A50B per console. 

Console, 
Rotary dial, 21-line attendant console. Also order 1 Plate, Face, 128B-* K5FtK Telephone, 

128A4R-50 and 1 Cable, Connector, A75A per console. 

Console, 
TOUCH-TONE, 21-line attendant console. Also order 1 Plate, Face, K5Ft6 Telephone, 

128A4T-50 128A-* and 1 Cable, Connector, A75A per console. 

Console, Rotary dial, 21-line attendant console with intercom/line conferencing. 
K5GtK Telephone, Also order 1 Plate, Face, 238B-*; 1 Plate, Face, 238C-*; and 1 Cable, 

138A4R-50 Connector, A75A per console. 

Console, TOUCH-TONE, 21-line attendant console with intercom/line 
K5Gt6 Telephone, conferencing. Also order 1 Plate, Face, 238A-*; 1 Plate, Face, 238C-*; 

138A4T-50 and 1 Cable, Connector, A75A per console. 
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TABLE F (Contd) 

ORDERING GUIDE FOR TELEPHONE SETS, CONSOLES, AND ASSOCIATED ITEMS 

USO EQUIPMENT 
CODE CODE REMARKS 

K29 
Diode, Order 1 for each rotary tel set to be restricted from dialing. 
446F 

K5U 
Key, Order 1 per location equipped with additional ring transfer. 
6041G-50 

Ringer, ElC 
or Equiv. Order 1 for each CO/PBX line to be equipped for power failure ringing 
Signaling 
Device 

K5Y 
Loudspeaker, Order 1 for each indoor or outdoor speaker location (horn-type). 
KS-21939, L2 

K5X Loudspeaker, Order 1 for each indoor speaker location (cabinet type). 
KS-21880, Ll 

Transmitter, Order 1 for each station including attendants to be equipped with 
K5S 683A-50 (MD) 

HF AI. Also requires a 268A adapter when used with wall sets. 
or 683AE-50 

Unit, Order 1 for each location where signal devices external to the tel set 
KAS Apparatus, are to be used. External signals and power supply must be separately 

22A-49 ordered. 

Speakerphone, 
Refer to Section 512-620-100 for ordering information. 3B (MD) 

Speakerphone, 
Refer to Section 512-700-100 for ordering information. 4A 

Block, 
K5R Connecting, Order as required for third answering position console capability. 

66B3-50 

Block, 
KG5 Connecting, Order as required for third 52-station console capability. 

66B3-50 
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TABLE F (Contd) 

ORDERING GUIDE FOR TELEPHONE SETS, CONSOLES, AND ASSOCIATED ITEMS 

USO EQUIPMENT 
CODE CODE REMARKS 

K5V Wiring modification for station line ringing. 

K5W Wiring modification for preset conference on intercom. 

Note: Order (1) D-180486 Kit of Parts for each tel set of this type when system is equipped with 
privacy. 

* Add color suffix from Table B. 

t To be provided by Telephone Company Marketing. 

:j: If distance between KSU and DSS console is over 100 feet, leads in binders 3 and 5 must be run in 
separate cables to prevent noise pickup. 

TABLE G 

SIGNAL PRIORITIES IN STATION SPEAKERS 

PRIORITY TYPE CALL 

First Direct Station Selection (DSS) 

Second Automatic Signaling Intercom 

Third Dial Intercom 

Fourth CO Tone Ringing 
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CUSTOMER 
PROVIDED 
MUSIC 

~~ [-"'"-----'-·--""' 
L 

~s'TANSWERING -1 
POSITION (CODED) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TELEPHONE 
SET OR 
CONSOLE 

STATION BUSY 
CONSOLE WI TH 
DIRECT 
STATION 

SELECTION * 

STATION BUSY 

CONSOLE WI TH 
MESSAGE 

I WAITING* I 
L ____ __J 

,----, 
I 2NO ANSWER I NG 

POSITION (CODE 10) 

L ____ _J 

VOICE 
1COl.JPLER 

POW£R 
FAILURE 
RINSER 

'PC>JER 
PANEL 

KEY 
TELEPHONE 
PANEL 

I 
I 
I 
I 

______ _J 

PAGING SYSTEM 
(UP TO 3 ZONES 
WITHMAX7 
SPEAKERS EACH) 

M'"1"-f4-i.--- CO/PBX LINES, INTERCOM PA™S, 
TONE AND VOICE SIGNALING, 
STATION BUSY, MESSAGE WAITING, 
LAMP S l GNALS, OTHER CONTROL AND 
AUX I l 1 ARY SIGNALS 

HANDS-FREE 
ANSWER I NG 
TRMTR 

* MAY BE SAME COOSOLE 

1ST STATION 
TELEPHONE 
SET 

683A 

TR MTR 

ISS 2, SECTION 518-450-11 0 

CUSTOMER 
PROVIDED 
AC PC>JER 
SERVI CE 

TO EXTERNAL 
PAGING 
SYSTEM 

MAX 50 STATIONS 

Fig. 1-Block Diagram of 21 A Communication System 
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Fig. 2-1218 Apparatus Box, Equipped With 2-Type Power Panel, 702- and 703-Type Feature Panels 
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Fig. 3-121 B Apparatus Box, Rear of Gate Assembly 
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Fig. 4-154-Type Cover 
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Fig . 5-lOOAl Connecting Unit Mounted in 1218 Apparatus Bax 
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Fig. 6-1OOB1 Connecting Unit Mounted in 121 B Apparatus Box 
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Fig. 7-Fuse Panel on 2-Type Power Panel 
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Page 52 

A, 702A PANEL (SEE NOTE) 

J1A J2A JlA J4A J5A J6A J7A 
J8TA 400* 400* 400* 

(#1) (#l) (#5) (#7) 452A 455A OPT 
415At 415At 415At 415At =1 

474A 
400* 400* 400* OPT 

JJ98 

(#2) (#4) (#6) 451 45l8 4688 
=2 

415At 41;At 415At TYPE 
J18 J28 JlB J4B J5B J6B J7B 

C. 7028 PANEL (SEE NOTE) 

J1A J2A JlA J4A J5A J6A J7A J8A J9A 
400- 400- 400- 400-

OPT 
TYPE TYPE TYPE TYPE 452A 455A 

=1 
(#1) (#l) (#5) (#7) 
415At 415At 415At 415At 

474A 
400- 400- 400-
TYPE TYPE TYPE OPT 
(#2) (#4) (#6) 49BA 45l8 <%88 =2 
415At 415At 415At 
J1B J28 JlB J4B J5B J68 J7B J8B J9B 

400* - CO/PBX LI NE 4548 - l-PATH INTERCOM ACCESS 
415A - AUTOMATIC PRIVATE LINE 455A - TONE RINGING GENERATOR 
424C - INTERCOM 19-COOE SELF.ClCR 457C - PAGING AMPLIFIER 
440A - TOUCH-TONE ADAPTER 4608 - 2-PATH INTERCOM ACCESS 
4448 - SELECTOR EXTENO.ER 
4518 - MUSIC-ON-HOLD 

4688 - VOICE AND TONE ALERTING 
(WI TH ONO TONE) 

J10A 

47lA 

J108 

J10A 

47lA 

J10B 

452A - POWER FAILURE TRANSFER 
45lB - LAMP DRIVER 

473A - VOICE OPERATED SwlTCH (HFA!) 

*WITH MUSIC-ON-HOLD, USE 4000 OR G KTU WITH 4518 KTU (MOH); NOT 400H, 
WITHOUT MUSIC-ON-HOLD, USE 4000, G, OR H KTU WITH 4518 KTU (MOH). 

J11A J12A J1lA J14A F 
u 
s 

440A 4608 E 
47lB OR 424C OR B 

4788 4548 0 
A 
R 

J11B J128 J1l8 J14B D 

J11A J12A JHA J14A F 
u 
s 
E 

440A 424C 4608 
4448 OR OR OR B 

4788 494A 4548 0 
A 
R 
D 

J11B J12B J178 J148 

474A - DSS DI ODE MATRIX AND PREEMPT 
TONE GENERA TOR 

4788 - TOUCH-TONE ADAPTER 
481 A - AUTOMATIC SIGNAL I NG I NTERCDM 
494A - TOUCH-TONE INTERCOM SELECTOR 
498A/116A1 CM - MUS I C-ON-HDLO 
OPTION SLOTS - 457C, 4B1A 

t IN SYSTEM WITH MUSIC-ON-HOLD, USE 415A KTU IN CONNECTOR POSITION 7 OR 9 THROUGH 14. 

NOTE: 
USE 451 TYPE KTU ONLY IN A 702A PANEL OR A 498A l../116A1 CM IN A 7028 PANEL 

Fig. 8-Jack and KTU Assignments-702-Type Feature Panel 
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J1A J2A J3A J4A J5A J6A J7A JBA J9A J10A 011A J12A J13A J14A 

400- 400- 400- 400- 400- 400- 400- 400-

TYPE TYPE TYPE TYPE 452A TYPE TYPE T'IPE TYPE 452A OPT 

#B OR OR OR #5 #17 #19 #3 
415A 415A 413A F 
#10 #12 #14 u 

s 
E 

474A 444A 
B 
0 
A 
R 

400- 400- 400- 400- 400- 400- 400- D 

TYPE TYPE 1'/Pl: TYPE 453A TYPE TYPE TYPE 451A OPT OPT 
OR OR OR OR #16 #18 #20 OR #4 #5 
417A 41 oA 41 ~·A 49BA 49BA 
#9 #11 #1 J 

J18 J28 J38 .)48 J58 J6B J7B J88 J9B J10B J118 J128 J138 J14B 

400-1'/PE - CO/PBX LI NE (NOTE 1) NOTES, 
415A - AUTOMAllC TIE LINE (NOlE 3) 1. USE A 400h KlU ONLY, EQUIPPED WITu A 114A1 
444A - SELECTOR EXTENDER ON AS A LI NE Cl RCUI 1 IN A 7038 PANEL. 
498A - MUSIC ON HOLD (NOTE 2) 2. USE A 4?1-TYPF K1U ONLY IN A 703A PANEL 

452A - POWER FAILURE TRANSFER OR A 49BA KTU ONLY IN A 7058 PANEL. 
4:..3A - LAMP DRIVER 3. THE 41~A KTU CAN BE PUT ·N ANY CONNECTOR 
474A - DSS DIODE MATRIX AND PRE-EMPT TONE GENERATOR USED FOR CO/PBX LINE (REAO PARAGRAPHS ON 
4B1A - AUTOMATIC SIGNALING NTERCOM AUTOMATIC PR,VATE LINE). 

OPT! ON SLOTS - 4 1,,7C, 481A 

Fig. 9-Jack and KTU Assignments-703-Type Feature Panel 

Page 53 



SECTION 5 18-450-110 

A 832BM TELEPHONE SET B. 2832CM TELEPHONE SET 

C 2833CM TEL[P'"lONE SET D 832EM TELEPHONE SFT 

Fig. 10-Typical Telephone Sets Used With COM KEY 2152 
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A 128A3 TYPE CONSOL E 

8. 128A4 TYPE CONSOLE 

C 138A4 TYPE CONSOLE 

Fig. 11-128A3-, 128A4-, ond 138A4-Type Consoles 
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ti ? Bl coNSOL£ 

fig. \'1-o&\ oiid 7&\ Coiiso\es 
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{>.. 6CI coNSOLE. 

8 . ?Cl CONSOLE. 

fig. l3 - bCl ond 7Cl Console• 
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SECTION 51 8-450-110 

A. 128A6 Y SELECTOR CONSOLE 

8. 138A6Y SELECTOR CONSOLE 

Fig. 14-128A6Y and 138A6Y Consoles 
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(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

HOLO LINE Li NE LINE LINE LINE FLEX FLEX IC IC 

2 ; 5 1 2 

A. 8328M, DM, 2832BM, OM t 

(11) (12) (13) 

RECALL PRIV RING 
RLS TR 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

HOLD LI NE LINE LINE LINE LI NE FLEX FLEX IC IC 

2 

B. B32CM, EM, 2B32CM, EM 

(11) (12) (13) (14) (15) (16) (17) (18) (19) (20) 

RECALL * FLEX LINE LINE Li NE LI NE LINE LINE LI NE 

6 B 9 10 11 12 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

HOLD LINE LI NE LINE LI NE LINE FLEX IC JC IC 

2 5 1 2 3 

C, BBBM, CM, OM, EM, 2B33BM, CM, OM, EM TELEPHONE SET 

*PRIVACY RELEASE (B33BM, OM, 28338M, OM) OR RING TRANSFER (833CM, EM, 2833CM, EM) 

t THESE SETS ALSO EQUIPPED WITH SEPARATE RECALL BUTTON 

NOTE: 
NUMBERS IN PARENTHESIS INOICATE BUTTON NUMBER 

Fig. 15-Button Locations and Designations, Telephone Sets 
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5 

4 

l 

2 

1 

HOLD 

A. 128Al 

5 II 

4 10 

3 9 

2 8 

I 7 

HOLD 6 

8. 12844 OR 138A4 
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11 
ICM 

RECALL 
l 

10 
!CM 
2 

9 
ICM 

1 

8 
FLEX RING 

2 TR 

7 
FLEX PRIV 

1 REL. 

6 12 REL, 

12 13 14 15 16 

2 3 4 5 6 

ICM ICM ICM 
I 2 3 

17 
FLEX 

2 

16 
FLEX 

I 

15 21 
ICM 
3 

14 20 
ICM 
2 

13 19 ICM 
I 

12 18 REL 

REL - RELEASE 
R I NG TR - R I NG TRANSFER 
PRIV. REL - PRIVACY RELEASE 
ICM - INTERCOM 

17 18 19 20 21 

7 8 9 10 II 

LAMP I 

8 
REL - RELEASE 
RI NG TR - RI NG TRANSFER 
PRIV. REL - PRIVACY RELEASE 
ICM INTERCOM 

5 

4 

l 

2 

1 

LAMP 

RING 
TR l 

RING 
TR 2 

RI NG 
TR 1 

PRIV. 
REL. 

RECALL 

Fig. 16-Button Locations, Telephone Consoles 

11 
ICM 

l 

10 
ICM 
2 

9 
ICM 

1 

8 
FLEX 

2 

7 
FLEX 

1 

6 12 

T 
138A4 

I 28A4 AND 
138A4 

l 



20 

10 

A. 681 (MESSAGE WAITING) 

RST 10 11 12 

RE-
PAGE 2 ' ENT 

8. 6C1 (DIRECT STATION SELECTION) 

,0 ,1 ,2 " 
20 21 22 2, 

10 11 12 ,, 
0 

C. 781 (MESSAGE WAITING) 

RST 28 29 30 

18 19 20 21 

8 9 10 11 

RE- PAGE PAGE PAGE 
ENT I 2 3 

0. 7C1 (DIRECT STATION SELECTION) 
RST - RESTORE 

21 22 23 24 25 26 27 28 

11 12 1' 14 15 16 17 18 

0 6 7 8 

PAGE 
3 

10 16 22 

PAGE 
9 15 21 2 

PAGE 
8 14 20 

1 

7 1' 19 

6 12 18 

RE-
0 11 17 ENT 

RST - RESTORE 

E. 128A6Y OR 1'8A6Y 

,, 
4 

,4 

24 

14 

4 

31 

22 

12 

29 

19 

9 

28 

27 

26 

25 

24 

23 
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14 15 16 17 18 

5 6 7 8 9 

'5 ,6 

25 26 27 28 29 

15 16 17 18 19 

5 6 7 8 9 

32 " ,4 35 36 

2, 24 25 26 27 

,, 14 15 16 17 

0 4 5 6 7 

50 51 52 5, 54 55 56 57 58 59 I 
40 41 42 4' 44 45 46 47 48 49 138A6Y 

30 ,1 ,2 " ,4 '5 36 

34 4, 49 55 

35 42 48 54 

'2 41 47 5, 

31 40 46 52 

'O % 45 51 

29 ,5 44 50 

59 

58 

57 

56 

RST 

128A6Y AND 
1'8A6Y 

J 
Fig. 17-Button Locations, Selector Consoles 
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SECTION 518-450-110 

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

EXAMPLE B - SPEAKERS LOCATED, ON OPPOSITE WALLS OF ROOM (NOTES 1 ANO 2) 

! j ! j ! 
EXAMPLE C - SPEAKERS LOCATED IN INDIVIDUAL ROOMS (NOTES 1,2 AND 4) 

EXAMPLE D - OUTS I DE SPEAKER (HORN) LOCATION (NOTES 2 AND 5) 

NOTES: 
1, EXAMPLES A, B AND C ARE FOR QUIET OR OFFICE 

lYPE ENVIRONMENTS, LESS THAN 65 DB SOUND 
PRESSURE LEVEL (SPL) • ALL SPEAKERS SHOULD 
BE LOCATED AT LEAST 60 FEET FROM At« STATION 
USED FOR PAGING, 

2. SPEAKER WIRING SHOULD BE RUN SEPARATELY, 
NOT PART OF A VOICE CABLE, QUAD CABLE 
SHOULD BE USED WITH BOTH PAIRS CONNECTED. 
SPEAKERS SHOULD BE HUNG AS CLOSE TO THE 
CEILING AS POSSIBLE. MAXIMUM SPEAKER DISTANCE 
FROM THE UNIT IS 580 FEET. 

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

4. ONE SPEAKER WI LL SERVE A ROOM UP TO 25 FT, 
BY 25 FT. 

5. ONE SPEAKER (HORN) MOUNTED 20 FT. ABOVE 
GROUND LEVEL WILL COVER AN AREA .APPROXIMATELY 
80 FT. BY 100 FT. IF THE HORN IS MOUNTED LESS 
THAN 20 FT. ABOVE GOUNO LEVEL, TWO HORNS 
MUST BE USED. HORNS SHOULD NOT BE MOUNTED 
LESS THAN 15 FT, ABOVE GROUND LEVEL, I F MORE 
THAN ONE HORN IS USED, THEY SHOULD BE MOUNTED 
VERT I CALLY, RATIER THAN SIDE-BY-SI DE. 

Fig. 18-Example of Paging Speaker Locations 
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