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I. GENERAL 
1.01 This section provides certain information (including 

an index and drawings) to assist in the maintenance of 
key telephone units, as they are more commonly employed in 
providing the various service features at IA key telephone 
system installations. 

1.02 Maintenance of telephone sets, keys, buzzers, power 
equipment, etc., used in this system is covered by other 

C sections pertaining directly to these various apparatus items. 

1.03 Due to extensive revision, arrows indicating changes 
have been omitted. 

Z. TESTING AND ADJUSTMENT OF RELAYS 

2.01 Relays shall be tested and adjusted in accordance with 
information contained in B460 sections to meet the 

readjust values given in the circuit requirement tables con­
tained in the various SD drawings covering this system. 

3. MODIFICATIONS 
Thermistors and Varistor& Used in Ringing Circuits 

3.01 At the time thermistors and varistors are in a low 
resistance condition due to application of ringing cur­

rent, high voltage surges may occur, severely damaging these 
devices. When this condition is found on any line in a system, 
each line in the system should be equipped with a 317 A varistor, 
connected as shown in the various drawings included in this 
section or as shown on appropriate SD drawings. 317 A varistors 
may be added to SO-type KTUs or, if system employs bent 
angle-type KTUs, ISA, B, or C KTUs may be replaced by 
ISD KTUs which are equipped with a 317A varistor. 
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N oiae Suppreaaion 

3.02 At certain installations, objectionable noise (some-
times referred to as longitudinal noise) may be heard 

immediately upon answering an incoming call. Generally, this 
is a temporary line unbalance to ground situation, and applicable 
procedures for correcting this condition are authorized on 
page 29 of this section. 

3.03 Battery feed filtering (or suppression) of objectionable 
noise on talking paths of intercom line circuits is dis­

cussed on page 9 and subject matter cross referenced and noted 
in the mdex below. 

4. DRAWINGS 

4.01 The drawings included in this section will assist in test-
ing the more commonly found circuit arrangements of 

the IA key telephone system. They should be used as a supple­
ment to standard drawings and are not intended to replace 
them. Wherever practicable, individual service features are 
shown completely; and for the purpose of clarity, each circuit 
feature per illustration is shown in heavy black lines. Talking 
circuits are shown in their entirety by broad, dark gray lines. 

4.02 All factual information unique to each particular draw­
ing is found on the same page with the drawing. 

5. INDEX 

5.01 The index on pages 3, 4, 5, and 6 lists standard line 
circuit drawings used in the IA key telephone system. 

Those drawings covering wiring and connecting of key boxes 
and key button telephone sets are not listed. Only those arrange­
ments listed in bold face print are covered in this section. 
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CENTRAL OFFICE AND PBX LINE CIRCUITS 

Key 
Telephone Figure Page 

Feature Units Used Circuit or Drawing Title Number Number 

IA Operate Path IA 7 
Bridging Path IC 7 
Release Path ID 7 

IB Operate Path 2A 8 
Bridging Path 2C 8 
Release Path 2D 8 

Holding SA Auxiliary Hold - -
SIA Operate Path 22A 24 
or Bridging Path 22C 24 

52A Release Path 22D 24 
641Bor 

642B 
Holding Ckt - -

Subset 
lAor 1B For Systems Using - -

Bent Angle-type 
Hold- With Holding KTUs 
ing Wink 51A or 52A Ckt For Systems Using - -

50-type KTUs 

6A Line Busy Lamp - -Busy Lamps 
Only 6BorC Line Busy Lamp 9 II 

9A Line Lamp - -
6B or C, 14A, Line Lamp, Com Aud Sig, and - -

Line Lamps 
17A or B, 30A Time-out 

Only ISA,B,C, Ringing and Com Aud Sig 8 10 
orD 

!SC or D, 16A, Line Lamp, Com Aud Sig, and - -
18D or E,30A Time-out 

21A or B Line (Lamp) Indicator - -
Indicator 
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CENTRAL OFFICE AND PBX LINE CIRCUITS (Contd) 

Schematic 
Drawing 

Reference 

SD-69091-01, 
Fig.8 

SD-69091-01, 
Fig.38 

SD-69091-01, 
Fig.9 

SD-69136-01, 
Figs. 1, 51, 52 

--

SD-69165-01, 
Fig.2 

SD-69091-01, 
Fig.49 

SD-69136-01, 
Fig. I 
Modified per 
SD-69242-01 

SD-69091-01, 
Fig.6 

SD-69091-01, 
Fig.22 

SD ~69091-01, 
Fig.5 

SD-69091-01, 
Figs. 42,45 

SD-69091-01, 
Fig.22 

SD-69091-01, 
Figs.41,45 

SD-69091-01, 
Fig.17 

Key 
Telephone 

Feature Units Used 

6A,9A 

Separate 
6B or C, 14A 

Line and 6B or C, 14A, Busy Lamps 20A 
6B or C, ISA, 

B,C,orD 
6B or C, 15A, 

or B, 16A 

6B or C, 14A, 
17A, 19A or 

B,20A 
14A, 17 A or B, 
18D or E, 19A 

or B,30A 
ISA or B, 16A, 
ISA,B,orC, 

19AorB 
15A or B, 16A, 

Combined 18B or C, 19A 
Line and or B, 30A 

Busy Lamps ISC or D, 16A, 
18D orE, 19A 

orB,30A 

SIA 

52A 

KEY TELEPHONE SYSTEM lA 
MAINTENANCE 

Circuit or Drawing Title 

Separate Line and Busy Lamps 
and Com Aud Sig 

Separate Line and Busy Lamps 
:tnd Com Aud Sig 

S~parate Line and Busy Lamps 
and Com Aud Sig 

Ringing and Com Aud Sig 
Sjiparate Line and Busy Lamps 
~parte Line and. Busy Lamps 
and Com Aud Sig 
' 
'· Cbmbined Line and Busy Lamps, 
(!:om Aud Sig, and Time-out 

C(tmbined Line and Busy Lamps, 
'om Aud Sig, and Time-out 

Ringing and Com Aud Sig 
Combined Line and Busy Lamps 
Flashing Relays 
Combined Line and Busy Lamps, 
Com Aud Sig, and Time-out 

Ringing and Com Aud Sig 
Combined Line and Busy Lamps 
Flashing Relays 
Time-out 
Ringing and Com Aud Sig 
C::imbined Line and Busy Lamps 
Flashing Relays 
Time-out 
Ringing and Com Aud Sig 
Combined Line and Busy Lamps 
Flashing Relays 
Time-out 

Schematic 
Figure Page Drawing 

Number Number Reference 

- - SD-69091-01, 
Figs. 5,6 

- - SD-69091-01, 
Fig.22 

- - SD-69091-01, 
Fig.24 

8 10 SD-69091-01, 
9 II Fig.22 

- - SD-69091-01, 
Fig.23 

- - SD-69091-01, 
Fig.26 

- - SD-69091-01, 
Figs. 44, 45, 
46 

10 12 SD-69091-01, 
II 13 Fig.25 
12 14 
- - SD-69091-01, 

Fig.40 

13 15 SD-69091-01, 
14 16 Figs. 43, 45, 
15 17 46 
16 18 
17 19 SD-69136-01, 
IS 20 Figs. 1, 6, 7, 
19 21 17, 51 
20 22 
23 25 SD-69136-01, 
24 26 Figs. 1, 6, 7, 
25 27 17, 51, 52 
26 28 



CENTRAL OFFICE AND PBX LINE CIRCUITS (Contd) 

Feature 

Combined 
Line and 

Busy Lamps 
(Contd) 

Wink With 
Combined 
Line and 

Busy Signal 
and Holding 

Automatic 
Cutoff 

Automatic 
Exclusion 

Listening-in 

Noise 
Suppression 

Key 
Telephone 
Units Used 

213A 

lA or B, !SC 
or D,16A, 
17B, 18D or 
E,19A or B, 

30A,33A 
17B, 18D, 33A, 

51A or 52A 

25A or B, 
26A or B 

lOA 

5.A Varistor 

See Dwg 
17B 

Circuit or Drawing Title 

CO or PBX line ckt for joint ustj 
with s~ations of other system, 
or eqmpments 

Wink, Combined Line and Busy; 
Signal, Com Aud Sig, Time, 
out, and Holding ' 

Wink, Combined Line and Bus 
Signal, Com Aud Sig, Time 
out, and Holding 

Automatic For Systems Usin 
Cutoff Bent Angle-type 

and KTUs 
Control For Systems Usin~ 

Ckt SO-type KTUs , 

Automatic Exclusion 

Listening-in Line Ckt 

Listening-in Line Ckts 
Modification of SIA KTU 
Modification of 52A KTU 

PaJl'e 4 

Figure Page 
Number Number 

27 29 
28 29 
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INTERCOMMUNICATING LINE AND SIGNALING CIRCUITS 

Schematic Schematic 
Drawing Key Dwg and/or 

Reference Type of Telephone Figure Page BSP Sect 

SD-69230-01, 
Circuit Units Used Circuit or Drawing Title Number Number Reference 

Figs.!, 51 57A 1aling and Line Busy Lamp 29 30 SD-69199-01, 
A dible Signaling 30 31 Figs. 1, 51 
R lease 31 32 

SD-69091-01, 25B,26B L ne, Busy Lamp, and Cutoff SD-69199-01, 
Figs. 45, 46, Dial Figs. 1, 4, 5, 
49,50,51 Selective 6, 51 

57A 6C,29A I ne and Combined Line and SD-69199-01, 
usy Lamp Figs. 1, 7, 51 

SD-69136-01, 25B, 26B, ne; Combined and Busy Lamp, SD-69199-01, 
Figs. 1, 6, 7, 6C,29A d Cutoff Figs.!, 4, 5, 
17 Modified 6,51 
per 2A ttery Feed Coil 3 9 SD-69091-01, 
SD-69242-01 Fig.11 

SD-69091-01, JA For Systems Using SD-69091-01, 
Figs. 36, 39 Bent Angle-type Figs. 10, 21 . 

KTUs 
SD-69136-01, For Systems Using SD-69136-01, 
Figs.21,22 SO-type KTUs Figs. 10, 11 

SD-69140-01, 4A tomatic Signaling SD-69091-01, 
Fig. I Fig.12 

SD-69091-01, 12A ttery Feed Coil 4 9 SD-6909.1-01, 
Fig.16 Line 

Fig.19 

SD-69155-01 13A ttery Feed Relay and 2-way SD-69091-01, 
and utomatic Signaling Fig.20 

Signaling 13B ttery Feed Relay, 2-way SD-69091-01, 
utomatic Sig, and Line Busy Fig.29 
mp 

13B, 17A or B, ttery Feed Relay, 2-way SD-69091-01, 
19Aor B , utomatic Sig and Comb Line Figs. 32,46 

nd Busy Lamp -
31A ttery Feed Relay and Line s 9 SD-69091-01, 

usy Lamp Fig.47 
51A E:attery Feed Relay and Line 21 23 SD-69136-0l, 

Busy Lamp Figs. 1, 5, 17, 
SI 
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INTERCOMMUNICATING LINE AND SIGNALING CIRCU~S (Contd) 

Key 
Type of Telephone 
Circuit Units Used Circuit or Drawing Title : 

641B or 642B Battery Feed Coil 
Line Subset 
and J86205A,LI Battery Supply and Feed 

Signaling Rectifier 
(Contd) J86205H,Ll Battery Supply and Feed 

Rectifier 

Noise For Systems Using 
Suppres- Bent Angle-type 

23A sion for KTUs 
Battery For Systems Using 

Noise Supply SO-type KTUs 
Suppression 

KS-14136 Noise Suppression for Battery 
Condenser Supply 

KS-8056 Noise Suppression for Battery 
Condenser Supply 

PRIVATE LINE, TIE LINE, STATION LINE, ETC., .CIRCUITS 

Key 
Type of Telephone 

Line Units Used Circuit or Drawing Title 

7A Private Line Ckt 

Private 7A, lSCor D, Private Line Signaling and 
Lines 16A, 19A or B, Battery Feed Relay Ckt 

30A,31A 
56A Private Line Ckt 

Figure Page 
Number Number 

- -

6 9 

7 9 

- -

- -

- -

- -

Figure Page 
Number Number 

- -

- -

- -

053.154 
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,. •• INDEX (Contd) 

PRIVATE LINE, TIE LINE, ST4t10N LINE, ETC., CIRCUITS (Contd) 

Schematic 
Dwg and/or 

BSP Sect 
Reference 

SD-69165-01, 
Fig.3 

SD-80555-03, 
C53.513 

SD-80672-01, 
C53.513 

SD-69091-01, 
Fig.34, 
C53.513 

SD-69136-01, 
Fig.23, 
C53.513 

SD-69136-01, 
Fig.24, 
C53.513 
C53.513 

Schematic 
Drawing 

Reference 

SD-69091-01, 
Fig.7 

SD-69091-01, 
Figs. 45, 46, 
48 

SD-69105-01, 
Figs. 1, 51 

Key 
Type of Telephone 

Line Units Used 

Tie Lines 53A 

54A 

Station SSA 
Line 

MISCELLANEOUS 

Item Code 
Bent Angle- 1-type thru 
typeKTUs 33-type KTUs 

4-type 
Buzzers 

7-type Bells Buzzers and 
Buzzers 

KEY TELEPHOHE SYSTEM lA 
MAINTENANCI 

Figure Page 
Circuit or Drawing Title Number Number 

Automatic Tie Line Ckt - -

Ringdown Tie Line Ckt - -

Station Line Ckt - -

Circuit or Use 
Schematic Wiring Dwgs showing 
Individual KTUs 

Common Audible Signal Connections 
Maintenance 

For Systems Using 
Bent Angle-type KTUs 

Connections 

Common Maintenance 
Andible For Systems Using Connections 
Signal 50-type KTUs 

Maintenance 
For Systems Using Connections 
Bent Angle-type KTUs 

Maintenance 
Inter- ¥or Systems Using Connections 
com 50-type KTUs 

Signal Maintenance 
For Dial Selective Connections 
Intercom Station Sig 

Maintenance 

Schematic 
Drawing 

Reference 

SD-69136-01, 
Figs. 2, 6, 7, 
14, 17,53 

SD-69136-01, 
Figs. 3, 6, 7, 
14,17,54 

SD-69136-01, 
Figs. 4, 6, 7, 
14, 17,55 

Schematic 
Dwgand/or 
BSP Sect 
Reference 

SD-69243-01 

C65.826 
B438.003 
SD-69091-01, 
Fig.15 
C54.352 

SD-69136-01, 
Fig.13 
C54.352 

SD-69091-01, 
Fig.15 
C54.352 

SD-69136-01, 
Fig.12 
C54.352 

SD-69199-01, 
Fig,2 
C54.352 
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INDEX (Contd) 

MISCELLANEOUS (Contd) MISCELLANEOUS (Contd) 

l 
Schematic 

Dwgand/or 

Item Code 
BSP Sect 

Circuit or Use Reference 

Schematic 
Dwgand/or 

Item Code 
BSP Sect 

Circuit or Use Reference 

Line Lamp, For Systems Using\ Bent Angle-type SD-69O91-O1, 

A3,B2,G2, Busy Lamp, KTUs · Fig.2_8 __ 

K2,51A Comb Line For Systems Using pO-type KTUs SD-69136-O1, 

Lamp and Busy ' Fig.15 
Lamp or For Dial Selective tercom Line SD-69199-O1, 
Sig Lamp Fig.9 

Lamps 
For Systems Using Bent Angle-type SD-69O91-O1, 

Lamp 
KTUs · Fig.33 

22-type KTU Resistance For Systems Using 15O-type KTUs SD-69136-O1, 

Ckt 
Fig.2O 

For Dial Selective I tercom Line Ckt SD-69199-O1, 
Fig.10 

Cc mmon 
For Systems Using Bent Angle-type SD-69O91-O1, 
KTUs Fig.4 

Ri 1ger For Systems Using SO-type KTUs SD-69136-O1, 

Ringer S31A or 
Fig.16 

(External S84DE Fe r Dial Selective Intercom Station Ringer SD-69199-01, 

to Set) Subset 
Fig.3 

Lile 
For Systems Using Bent Angle-type or SD-69O91-01, 
SO-type KTUs Fig.3 

Ri hger When JOA KTU is used (Auto Exel) SD-6914O-O1, 

-,-.. 
Fig.2 

Signaling S51A, 549A, Si gnaling Key Ckt SD-69O91-01, 
Keys B,C,orD Fig.14 

ED-91929-O1, Lamp For Dial Selective I tercom Line Ckt SD-69199-O1, 
GS Equip- Resistance Fig.11 
ment Unit Ckt 

Keys 

Switching 17Aor B S~itching Relay Ckt SD-69091-O1, · 
Relay KTU Fig.27 

11A Ringing For Systems Using Bent Angle-type SD-69O91-O1, 

KTU Feeder KTUs Fig.18 
Lamp Ckt SD-69136-O1, 

Fig.8 

Range Charts - R nge Charts for Systems Connected to PBXs SD-692OO-O1 

16A Used with Dial Selective Interco Line Ckt SD-69199-O1, 
KTU Fig.15 
17B Used with Dial Selective Intercotn Line Ckt SD-69199-O1, 

Power KTU Fig.14 
For Systems Using Bent Angle- ype KTUs SD-69091-O1, 

393Aor B Fig.31 
Transformer SD-69136-01, 

Fig.19 

KS-S714, SD-69O91-O1, 

Ll,2, or3 
Fig.3O 

Transformer SD-69136-O1, 
Fig.18 

.. .. 



::>PERATE, HOLD, AND RELEASE SEQUENCE 

I. Operate and Hold-Figs. A, B, and C 

1.01 With a call in progress, pickup key [Fig. B] de-
pres~ed, and relay (L) [Fig. A] operated, operation of 

1o~d key [Fig. B.J operates relay (H) and releases relay (L) 
[Fig. A]. Operat10n of relay (H) while relay (L) is released 
~.nows relay_ (I:£) to lock op_erated on its tertiary winding, put­
.mg the bndgmg path [Fig. C] across the line. Release of 
1old. key releases pickup key mechanically which effects the 
:o~tmued release of relay (L) which allows relay (H) to re­
mam operated and locked, holding the can. 

Note: CroBBtalk: "B" lead and secondary winding of re­
lay (H) are used to balance the line and prevent cross­
talk. 

z. Release-Fig. D 

2.01 When a held line is picked up the station loop 
_operat~s ~elay (L). Operation of r~lay (L) shorts out 

the tertiary w1!1d1!1g o~ relay (H) [current bypasses locking 
(or tertiary) wmdmg ~1a contacts on relay (L) l, allowing re-
1:lY (H) to release, which removes holding bridge from across 
lme. 

Reference: 
SD-69091-01, 

Fig. 8 

• • 
FIG.1 

TO 
CENTRAL 
OFFICE 
OR PBX 

LINE CKT 
OR TO 

SIGNALING 
CKT. FIGS. 
8 8 9 OR 

'8~'\~81Jf 
158'16.' 

IA KEY 
TELEPHONE 

UNIT 

TO 
CENTRAL 

OFFICE 
OR PBX 

LINE CKT 
OR TO 

SIGNALING 
CKT. FIGS. 
889 OR 
IO,.!l,.812 
Or< l",14, 

15816. 

0 

IA KEY 
TELEPHONE 

UNIT 

0 

C53.154 
Page 7 

• ,. •• 
1 A-KTU HOLDING CIRCUIT 

FIG.A 
HOLD CIRCUIT-OPERATE PATH 

FIG. C 
HOLD CIRCUIT- BRIDGING PATH 

H 

0 
0 

0 
0 
0 

T 

T 

TO 

KEY 

8 

TEL 

a 

TEL 

KEY TELEPHQNE SYSTEM lA 

MAINTENANCE 

i 

I TO 

A, 

C 

TO 
CENTRAL 
OFFICE 
OR PBX 

i L~fftT 

SiGNALING 
CKT. FIGS. 
8 8 9 OR 
IOJl._812 
On 1.,,14, 
15816. 

L ! IA KEY 
TELEPHONE 

UNIT 

0 

FIG. D 
HOLD CIRCUIT - RELEASE PATH T 

TO 

KEY 

a 

TEL 

CKT 

FIG. 

B 



OPERATE, HOLD, AND RELEASE SEQUENCE 
I. Operate and Hold-Figs. A, B, and C 

1.01 With a call in progress, pickup key [Fig. B] de-
pressed, and relay (L) [Fig. A] operated, operation of 

hold key [Fig. B] operates relay (H) and releases relay (L) 
[Fig. A]. Operation of relay (H) while relay (L) is released 
allows relay (H) to lock operated via its own contacts, putting 
bridging path [Fig. C] across the line. Release of hold key re­
leases pickup key mechanically, which effects continue·d 
release of relay (L) which allows relay (H) to remain op­
erated and locked, holding the call. 

Notes 
1. Crosstalk: "B" lead and one 85-ohm resistance are 
used to balance the line and prevent crosstalk. 
2. Condenser (B): The 60-mf condenser is arranged to 
make relay (L) noninductive. 

2. Release-Fig. D 
2.01 When a held line is picked up, the station loop op-

erates relay (L). Operation of relay (L) shorts out 
the winding of relay (H) [current bypasses relay (H) winding 
via contacts on relay (L)], allowing relay (H) to release, 
which removes holding bridge from across line. 

Pa1re 8 

FIG.2 

TO 
CENTRAL 
OFFICE 

OR P.B.X. 
LINE CKT. 

OR TO 
SIGNALING 
CKT. FIGS. 

ft 9o0f,1~~II 
15&16. 

I B KEY 
TELEPHONE 

UNIT 

'f KS-13486 COND0 
U(J9GB RES. 

TO 
CENTRAL T 
OFFICE 

OR P.B.X. 
LINE CKT. 

OR TO 
SIGNALING 
CKT. FIGS. 

8&9 OR 10,11 

f6~i~~,14, 

18 KEY 

TELEPHONE 

UNIT 

II! KS-13486 COND. (g' 
019GB RES. \::...J 

• • 

1 B-KTU HOLDING CIRCUIT 

FIG.A FfG. B 
HOLD CIRCUIT - OPERATE PATH T T 

HOLD OPERATE PATH THROUGH 440&460 SERIES TE'.L SETS OR 
SETS WITH EXTERNAL KE'rS <CIRCUIT THROUGH 540 & 560 SERIES 

SETS ESSENTIALLY THE SAME> · 

60MF •. 

L 

FIG. C 
HOLD CIRCUIT- BRIDGING PATH 

(Bl 60MF 

L 

"' •• 

TO 

KEY TO 

& !G'S 

TEL A 

CKT 

FIG 

B 

TO 

KEY 

& 

TEL 

CKT 

FIG 

B 

C 

OR 
B 

D 

H 

TO 
CENTRAL 
OFFICE 

OR P.B."X. 
LINE CKT. 

ORTO 
IGNALING 
CKT. FIGS. 

8&90RIO,II t 5'1_ ?f.13, 14. 

'--'--:....!../ 
MULTIPLE 
TO OTHER 

KEYS 

18 KEY 

TELEPHONE 
UNIT 

FIG. D 
HOLD CIRCUIT-RELEASE PATH 

H •• son 

R 
6 

0 
0 
0 

TO 

KEY 

& 

TEL 

CKT 

FIG 

B 
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INTERCOMMUNICATING LINE CIRCUITS 
1. Operation 

1.01 Figs. 3, 4, 5, 6, and 7 sh?w the various ~att~ry feed 
coil arrangements for. mtercom !me c1rcmts fur­

nished in conjunction with lA key telephone systems em­
ploying bent angle-type KTUs. 

1.02 Figs. 3 and 4 each provide a battery feed coil to sup­
ply talking battery to all stations on one intercom 

line. 

1.03 Fig. 5, in addition to providing a b_attery feed c?il to 
supply talking battery for all_ stations on one mter­

com line, has provision for intercom !me bu_sy lamp as shown 
bv heavy lines. Seizure of line by any station operates rel:tY 
(BF). Operated relay (BF) lights station ~ignal lall!P steadily 
and, if provided, operates relay. (TO). _D1s~onnect!on by all 
stations releases relay (BF), which extmgmshes signal lamp 
and releases relay (TO) if provided. 

1.04 Figs. 6 and 7 each provide battery supply in addition 
to a battery feed coil to supply talking battery for all 

stations on one intercom line. 

2. Noise Suppression 

2.01 Where noise suppression of talking battery is neces­
sary proceed as outlined in Section C53.513, Power 

Supply Arrlngements For Station Sy~tems, Installation and 
Maintenance. 

• • •• 
FIGS. 3, 4, 5, 6, 7 INTERCOMMUNICATING LINE flRCUITS 

INTERCOMM 
BATTERY 

FEED 

FIG.6 
J86205A, LIST 2 RECTIFIER 

l TO 
KEY 
a 

TEL 
CKTS 

NOTE: 

256F 
RETARD 

COIL 

SPADE TIPPED WIRE SHOULD BE CONNECTED 
TO "HI" TERM WHEN "TALK" TAPS ON RECTIFIER 
ARE USED. 

FIG.7 
PART OF J86205 H, L2 RECTIFIER 

L2 

INTERCOMM 
BATTERY 

FEED 
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TO 
KEY 

a 
TEL 
CKTS 

'ro "A''GRD 

BATTERY [GOR+' 
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TO TALK 
TERMINALS 

QN 10IG "A"BAT, 
POWER PLANT B OR-
OR TO TALK • 
TERMINALS ON 
J86205A, LI 

RECTIFIER 

FIG.3 
2A KEY TELEPHONE UNIT 
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3IA KEY TELEPHONE UNIT 
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OPERATE SEQUENCE 
1. Operation 

).01 Ground return ringing, usually over ring side of line, 
operates relay (R). Relay (R), operated only while 

ringing is applied, lights line lamp and operates common audi­
ble signal. 

Notes 
1. Thermistors (R) and (T) prevent false operation of 
relay (R). [As ringing is applied, thermistor resistance 
(about 50,000 ohms) is reduced by thermal action to 
about 3,000 ohms.] 
2. Varistor (R) converts ringing current to pulsating de 
for operation of relay (R). [1/2 cycle passes through 
varistor (R) and the opposite 1 /2 cycle, blocked by varistor 
(R), flows through secondary winding of relay (R).] 
3. Varistor (S) protects thermistor (R) or (T) and varis- 1 

tor (R) by providing a shunt path for high voltage surges 
which may occur and damage thermistors and varistors 
while they are in a low resistance condition. 

1.02 I~ li?e is equipped with 6B or C KTU [relay (B)], 
nngmg lead to ground is opened ·at the time the call 

is answered by operation of relay (B) by station loop. 

Reference: 
SD-69091-01, 

Fig. 22 
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OPERATE AND RELEASE SEQUENCE 
1. Line Lamp 

1.01 Ringing operates relay (R). Relay (R), operated only 
while ringing is applied, operates intermittent com­

mon audible signal and lights line lamp. Line lamp is lighted 
and extinguished as relay (R) operates and releases. 

Z. Busy Lamp 

2.01 Answering or originating [or, if equipped, holding] a 
call operates relay (B). Relay (B) opens ringing lead 

to ground and lights busy lamp steadily. Termination of call 
releases relay (B) and relay (B) extinguishes busy lamp. 

Reference: 
SD-69091-01,. 
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OPERA TE AND RELEASE SEQUENCE 

1. Operate 
1.01 System attended, battery cutoff key closed: Ground 

return ringing, usually over the ring side of line, 
operates relays (R) and (Rl). Relay (R) locks operated, starts 
flashing circuit, and operates steady common audible signal. 
Relay (Rl) [operated only while ringing is applied] operates 
intermittent common audible signal. 

1.02 System unattended, battery cutoff key open: Under 
this condition, relay (R) operates only while ringing is 

applied, causing lamps to flash and steady audible signal to 
sound only during ringing. Relay (Rl) operates as in 1.01 
above. 

Notes 
1. Thermistors (R) and (T) prevent false operation of 
relays (R) and (Rl). [As ringing is appiied, thermistor 
resistance (about 50,000 ohms) is reduced by thermal 
action to about 3,000 ohms.] 
2. Varistor (R) converts ringing current to pulsating de 
for operation of relay (R). [1/2 cycle passes through 
varistor (R) and the opposite 1 /2 cycle, blocked by 
varistor (R), flows through the secondary winding of 
relay (R).] 
3. Varistor Combination (RI) converts ringing current 
in the same manner as varistor (R) but is arranged to 
cause both 1 /2 cycles to flow in the same direction through 
the winding of relay (Rl). 
4. Varistor (S) protects thermistor (R) or (T) and 
varistors (R) and (Rl) by providing :i shunt path for 
high voltage surges which may occur and damage thermis­
tors and varistors while they are in a low resistance 
condition. 

2. Release 
2.01 System attended, battery cutoff key closed: Answer-

ing a call operates relay (B) of 18-type KTU. Relay 
(B) operates relay (SR). Relay (SR) causes station signal 
lamp to burn steadily and releases relay (R). Released relay 
(R) stops flashing circuit and steady common audible signal. 

Reference: 
SD-69091-01, 

Fig.25 
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OPERATE AND RELEASE SEQUENCE 

I. Flashing Line Lamp 

Operate 
1.01 System attended, battery cutoff key closed: Ringing 

operates relay (R) which locks operated, operates 
steady common audible signal, and starts flashing circuit. 
Flashing relay (B) of 19-type KTU operates and releases 
alternately, flashing station signal lamp on and off. 

1.02 System unattended, battery cutoff key open: Under 
this condition, relay (R) operates only while ringing 

is applied, causing lamp to flash and steady audible signal to 
sound only during ringing. 

Release 
1.03 System attended, battery cutoff key closed: Answering 

a call operates relay (B) of 18-type KTU. Relay (B) 
operates relay (SR). Relay (SR) causes station signal lamps 
to burn steadily and releases relay (R). Released relay (R) 
stops flashing circuit and steady common audible signal. 

2. Line Busy Lamp 

Operate 
2.01 Answering or originating [or, if equipped, holding] a 

call operates relay (B) of 18-type KTU. Relay (B) 
operates relay (SR). Relay (SR) lights station signal lamp 
steadily. 

Note: Due to slow release action of relay (SR), lamp 
should not flutter or extinguish during dialing. 

Release 
2.02 Termination of a call releases relay (B) of 18-type 

KTU. Relay (B) releases relay (SR). Released relay 
(SR) extinguishes station signal lamp. 

Reference: 
SD-69091-01, 

Fig.25 

• • •• 
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OPERATE AND RELEASE SEQUENCE 

1. Operate 
1.01 System attended, battery cutoff key closed: Ringing 

operates relay (R). Relay (R) locks operated, and 
operates steady common audible signal and flashing circuit 
relay (B) of 19-type KTU. Relay (B) lights station signal 
lamp and operates relay (A). Relay (A) releases relay (B) and 
relay (B) extinguishes station signal lamp and releases relay 
(A). Relays (B) and (A) continue to operate and release 
alternately [flashing lamp on and off] for duration of relay 
(R) lockup. 

1..02 System attended, battery cutoff key open: Under this 
condition relay (R) operates only while ringing is ap­

plied, causing flashing circuit relays (B) and (A) to operate 
and release alternately, and steady audible signal tci sound only 
during ringing. 

2. Release 

2.01 System attended, battery cutoff key closed: Answer-
ing a call operates relay (B) of 18-type KTU. Relay 

(B) operates relay (SR). Relay (SR) causes station signal 
lary.p to burn steadily and releases relay (R). Released relay 
(R) releases relay (B) of 19-type KTU [or does not allow 
relay (B) to operate again]. Released relay (B) releases relay 
(A). 

Note: Release of flashing relays (B) and (A) may also be 
effected qy opening battery cutoff key. 

Reference: 
SD-69091-01, 

Fig. 25 
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OPERATE AND RELEASE SEQUENCE 

1. Operate 
1.01 Ground return ringing, usually over the ring side of 

a line, operates relays (R) and (Rl). Relay (R) locks 
operated, starts flashing and time-out circuits, and operates 
steady common audibl~ signal. Relay (Rl) [operated only 
while ringing is applied} operates intermittent common audi­
ble signal. 

Notes 
1. Thermistors (R) and (T) prevent false operation of 
relays (R) and (Rl). [As ringing is applied, thermistor 
resistance (about 50,000 ohms) is reduced by thermal 
action to about 3,000 ohms.] 
2. Varistor (R) converts ringing current to pulsating de 
for operation of relay (R). (1/2 cycle passes through 
varistor (R) and the opposite 1/2 cycle, blocked by 
varistor (R), flows through the secondary winding of 
relay (R).] 
3. Varistor Combination (Rl) converts ringing current 
in the same manner as varistor (R), but is arranged to 
cause both 1 /2 cycles to flow in the same direction through 
the winding of relay (Rl). 
4. Varistor (S) protects thermistor (R) or (T) and 
varistors (R) and (Rl) by providing a shunt path for 
high voltage surges which may occur and damage 
thermistors and varistors while they are in a low resistance 
condition. 

2. Release 

2.01 System attended: Answering a call operates relay (B) 
of 18-type KTU. Relay (B) operates relay (SR). Relay 

(SR) releases relay (R), operates relay (TO), causes station 
signal lamps to burn steadily and opens ringing lead to relay 
(Rl) or ground. Released relay (R) stops flashing circuit and 
steady common audible signal. 

2.02 System unattended: Relay (R) is released by time­
out, and intermittent common audible signal silenced 

by calling party hangup. Released relay (R) stops flashing 
circuit and steady common audible signal. 

Reference: 
SD-69091-01, 

Figs. 43, 45, 46 
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OPERATE AND RELEASE SEQUENCE 
1. Flashing Line Lamp 

Operate 

1.01 Ringing operates relay {R) which locks operated, 
starts flashing and time-out circuits, and operates 

steady common audible signal. Flashing relay (B) of 19-type 
KTU operates and releases alternately, flashing station signal 
lamps on and off. 

Release 

1.02 System attended: Answering a call operates relay (B) 
of 18-type KTU. Relay (B) operates relay (SR). Relay 

(SR) causes station signal lamps to burn steadily, operates 
relay (TO), opens ringing lead to relay (Rl) or ground, and 
releases relay (R). Released relay (R) stops flashing circuit 
and steady common audible signal. 

1.03 System unattended: Relay (R) is released by time­
out. Released relay (R) stops flashing circuit and 

steady common audible signal. 

2. Line Busy Lampe 

Operate 

2.01 Answering or originating [or, if equipped, holding] 
a call operates relay (B) of 18-type KTU. Relay (B) 

operates relay (SR). Relay (SR) lights station signal lamp • 
steadily and operates relay (TO). 

Note: Due to slow release action of relay (SR), lamp 
should not flutter or extinguish during dialing. 

Release 

2.02 Termination of a call releases relay (B) of 18-type 
. . KTU. ~ela): (B) releases relay (SR). Relay (SR) ex-

tmgu1shes station signal lamp and releases relay (TO). 

Reference: 
SD-69091-01, 

Figs. 43, 45, 46 
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OPERATE AND RELEASE SEQUENCE 
1. Operate 

1.01 Ringing operates relay (R). Relay (R) locks operated, 
starts time-out circuit, and operates ;;teady common 

audible signal and flashing circuit relay (B) of 19-type KTU. 
Relay (B) lights station signal lamp and operates relay (A). 
Relay (A) releases relay (B), and relay (B) extinguishes sta­
tion signal lamp and releases relay (A). Relays (B) and (A) 
continue to operate and release alternately [flashing lamp on 
and off] for duration of relay (R) lockup. 

2. Release 

2.01 System attended: Answering a call operates relay 
(B) of 18-type KTU. Relay (B) operates relay (SR). 

Relay (SR) causes station signal lamp to burn steadily, op­
erates relay (TO), opens ringing lead to relay (RI) or ground, 
and releases relay (R). Released relay (R) stops steady 
common audible signal and releases relay (B) of 19-type KTU 
[or does not allow relay (B) to operate again]. Released 
relay (B) releases relay (A). 

2.02 System unattended: Relay (R) is released by time-
out. Released relay (R) extinguishes station signal 

lamp, stops steady common audible signal, and releases relay 
(B) of 19-type KTU [or does not allow relay (B) to operate 
again]. Released relay (B) releases relay (A). 

Reference: 
SD-69091-01, 

Figs. 43, 45, 46 
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OPERATE SEQUENCE 
1. Operation 

1.01 System unattended: Relay (R), operated by ringing, 
locks operated through thermal contacts on relay 

(TO). Operated relay (R) starts flashing circuit, operates 
steady common audible signal, and puts ground to heater 
winding of relay (TO). Heat discharge from heater winding 
causes thermal contacts to open in about 30 seconds. Open 
thermal contacts release relay (R). Released relay (R) stops 
flashing circuit and steady common audible signal. 

Note: Thermal contacts cool and remake in about 1 to 
3 minutes. If, during this cooling period, ringing con­
tinues, relay (R) does not lock up but operates only while 
ringing is applied. 

1.02 System attended: If no lines are in use and an in-
coming call goes unanswered, time-out will occur as 

in 1.01 above. If one or more lines [including intercom line if 
equipped with 31A KTU] are in use and an incoming call goes 
unanswered, time-out will not occur until all busy lines are 
released. 

Note: With one or more lines in use, relay (TO) will be 
operated and its heater winding will be open. 

Reference: 
SD-69091-01, 

Figs. 43, 45, 46 
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OPERATE AND RELEASE SEQUENCE 

1. Operate 

1.01 Ground return ringing, usually over ring side of line, 
operates relays (R) and (Rl). Relay (R) locks op­

erated and starts flashing and time-out circuits. Relay (Rl) 
[operated only while ringing is applied] operates common 
audible signal. 

Notes 
1. Thermistors (R) and (T) prevent false operation of 
relays (R) and (Rl). [As ringing is applied, thermistor 
resistance (about 50,000 ohms) is reduced by thermal 
action to about 3,000 ohms.] 
2. Varistor (R) converts ringing current to pulsating de 
for operation of relay (R). [1/2 cycle passes through 
varistor (R), and the opposite 1 /2 cycle, blocked by varis­
tor (R), flows through secondary winding of relay (R).] 
3. Varistor combination (RI) converts ringing current in 
same manner as varistor (R) but is arranged to cause 
both 1 /2 cycles to flow in the same direction through 
winding of relay (Rl). 
4. Varistor (S) provides protection for thermistor (R) 
or (T) and varistors (R) and (Rl) by providing a shunt 
path for high voltage surges which may occur and damage 
thermistors and varistors while they are in a !ow resis­
tance condition. 

2. Release 

2.01 System attended: Answering call operates relays (L) 
and (LI). Relay (LI) operates relay (SR). Operated 

relay (SR) lights station signal lamp steadily, operates relay 
(TO), and releases relay (R). Released relay (R) stops flash­
ing circuit. 

2.02 System unattended: Relay (R) is released by time­
out and audible signaling is silenced by calling party 

hangup. Released relay (R) stops flashing circuit. 

Reference: 
SD-69136-01, 

Figs. 1,6,7,17,51 
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OPERA TE AND RELEASE SEQUENCE 
I. Flashing Line Lamp 

Operate 
1.01 Ringing operates relay (R) which locks operated an<l 

starts flashing and time-out circuits. Flashing cir­
cuit relay (B) operates and releases alternately, flashing sta­
tion signal lamp on and off. 

Release 
1.02 System attended: Answering a call operates relays 

(L) and (Ll). Relay (Ll) operates relay (SR). Relay 
(SR) causes station signal lamps to burn steadily, operates 
relay (TO), and releases relay (R). Released relay (R) stops 
flashing circuit. 

1.03 System unattended: Relay (R) is released by time­
out. Relea.,ed relay (R) stops flashing circuit. 

2. Line Busy Lamps 

Operate 
2.01 Answering, originating, or holding a call operates 

relay (Ll). Relay (Ll) operates relay (SR). Relay 
(SR) lights station signal lamp steadily and operates relay 
(TO). 

Note: Due to slow release action of relay (SR), lamp 
should not flutter or extinguish during dialing. 

Release 
2.02 Termination of a call releases relays (L) and (LI). 

Relay (LI) releases relay (SR). Released relay (SR) 
extinguisl1es station signal lamps and releases relay (TO). 

Reference: 
SD-69136-01, 

Figs. 1, 6, 7; 17, 51 
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OPERATE AND RELEASE SEQUENCE 
1. Operate 

1.01 Ringing operates relay (R). Relay (R) locks op-
erated, starts time-out circuit, and operates flashing 

circuit relay (B). Relay (B) lights station signal lamp and 
operates relay (A). Relay (A) releases relay (B), and relay 
(B) extinguishes station signal lamp and releases relay (A). 
Relays (B) and (A) continue to operate and release alter­
nately [flashing lamp on and ,)ff] for duration of relay (R) 
lockup. 

2. Release 

2.01 System attended: Answering a call operates relays 
(L) and (Ll). Relay (Ll) operates relay (SR). Relay 

(SR) causes station signal lamp to burn steadily, operates 
relay (TO), and releases relay (R). Released relay (R) re­
leases relay (B) [or does not allow relay (B) to operate 
again]. Released relay (B) releases relay (A). 

2.02 System unattended: Relay (R) is released by time­
out. Released relay (R) extinguishes station signal 

lamps and releases relay (B) [or does not allow relay (B) to 
operate again]. Released relay (B) releases relay (A). 

Reference: 
SD-69136-01, 

Figs. 1, 6, 7, 17, 51 
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OPERATE SEQUENCE 
1. Operation 

1.01 System unattended: Relay (R), operated by ringing, 
locks operated through thermal contacts on relay 

(TO). Operated relay (R) puts ground to relay (TO) heater 
winding and starts flashing circuit. Heat discharge from 
heater winding causes thermal contacts to open in about 30 
seconds. Open thermal contacts release relay (R). Released 
relay (R) stops flashing circuit. 

Note: Thermal contacts cool and remake in about 1 to 
3 minutes. 1£, during this cooling period, ringing con­
tinues, relay (R) does not lock up but operates only while 
ringing is applied. 

1.02 System attended: If no lines are in use and an in-
coming call goes unanswered, time-out will occur as in 

1.01 above. If one or more lines, including intercom, are in use 
and an incoming call goes unanswered, time-out will not occur 
until all busy lines are released. 

Note: With one or more lines in use, relay (TO) will be 
operated and its heater winding will be open. 

Reference: 
SD-69136-01, 

Figs. 1, 6, 7, 17, 51 
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OPERATE AND RELEASE SEQUENCE 
I. Operate 

1.01 Seizure of the intercom line by one or more stations 
operates relay (BF). Relay (BF) lights station signal 

lamps [if any] steadily and operates relay (TO). Relay (BF) 
also furnishes talking battery to all intercom stations. 

Z. Release 

2.01 Termination of call by all stations involved releases 
relay (BF). Released relay (BF) extinguishes station 

signal lamps [if any] and releases relay (TO). 

Reference: 
SD-69136-01, 

Figs. 1, 5, 51 
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OPERATE, HOLD, AND RELEASE SEQUENCE 
1. Operate and Hold-Figs. A, B, and C 

1.01 With a call in progress, pickup key [Fig. BJ de-
pressed, and relay (L) [Fig. A] operated, operation of 

hold key [Fig. BJ operates relay (H) and releases relay (L) 
[Fig. A]. Operation of relay (H), while relay (L) is released, 
allows relay (H) to lock operated on its own tertiary winding, 
putting the bridging path [Fig. CJ across the line. Release of 
hold key releases pickup key mechanically, which effects the , 
continued release of relay (L) which allows relay (H) to re­
main operated and locked, hqlding the call. 

Note: Crosstalk: "B" lead and secondary winding of 
relay (H) are used to balance the line and prevent cross­
talk. 

2. Release-Fig. D 
2.01 When a held line is picked up, the station loop op-

erates relay (L). Operation of relay (L) shorts out 
the tertiary win<ling of relay (H) [current bypasses locking 
(or tertiary) winding via contacts on relay (L)], allowing relay 
(H) to release, which removes holding bridge from across 
line. 

Reference: : 
SD-69136-01, ! 

Figs. J and 51 or 52 
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FIG. 22 51A OR 52A KTU-HOLDING CIRCUIT 
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OPERATE AND RELEASE SEQUENCE 

1. Operate 

1.01 Ground return ringing, usually over ring side of line, 
operates relays (R) and (Rl). Relay (R) locks op­

erated and starts flashing and time-out circuits. Relay (Rl) 
[operated only while ringing is applied] operates common 
audible signal. 

Notes 
1. Thermistors (R) and (T) prevent false operation of 
relays (R) and (Rl). [As ringing is applied, thermistor 
resistance (about 50,000 ohms) is reduced by thermal 
action to about 3,000 ohms.] 
2. Varistor (R) converts ringing current to pulsating de 
for operation of relay (R). [1/2 cycle passes through 
varistor (R), and the opposite 1/2 cycle, blocked by varis­
tor (R), flows through secondary winding of relay (R).J 
3. Varistor Combination (Rt) converts ringing current in 
same manner as varistor (R), but is arranged to cause 
both 1/2 cycles to flow in the same direction through 
winding of relay (Rl). 
4. Varistor (S) provides protection for thermistor (R) 
or (T) and varistors (R) and (Rl) by providing a shunt 
path for high voltage surges which may occur and damage 
thermistors and varistors while they are in a low resist­
ance condition. 

2. Release 

2.01 System attended: Answering a call operates relays (L) 
and (Ll). Relay (Ll) operates relay (SR). Operated 

relay (SR) lights station signal lamp steadily, operates relay 
(TO), and releases relay (R). Released relay (R) stops flash­
ing circuit. 

2.02 System unattended: Relay (R) is released by time­
out and audible signaling is silenced by calling party 

hangup. Released relay (R) stops flashing circuit. 

Reference: 
SD-69136-01, 

Figs. 1, 6, 7, 17, 51, 52 
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OPERATE AND RELEASE SEQUENCE 
1. Flaahing Line Lamp 

Operate 
1.01 Ringing operates relay (R) which locks operated and 

starts flashing and time-out circuits. Flashing circuit 
relay (B) operates and releases alternately, flashing station 
signal lamp on and off. 

Release 
1.02 System attended: Answering a call operates relays 

(L) and (Ll). Relay (Ll) operates relay (SR). Relay 
(SR) causes station signal lamps to burn steadily, operates 
relay (TO), and releases relay (R). Released relay (R) stops 
flashing circuit. 

1.03 System unattended: Relay (R) is released by time­
out. Released relay (R) stops flashing circuit. 

2. Line Busy Lamps 

Operate 
2.01 Answering, originating, or holding a call operates 

relay (Ll). Relay (Ll) operates relay (SR). Relay 
(SR) lights station signal lamp steadily and operates relay 
(TO). 

Note: Due to slow release action of relay (SR), lamp 
should not flutter or extinguish during dialing. 

Release 
2.02 Termination of a call releases relays (L) and (Ll). 

Relay (Ll) releases relay (SR). Released relay (SR) 
extinguishes station signal lamps ,md releases relay (TO). 

Reference: 
SD-69136-01, 

Figs. 1,6,7, 17,51,52 
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OPERA TE AND RELEASE SEQUENCE 
1. Operate 

1.01 Ringing operates relay (R). Relay (R) locks operated, 
starts time-out circuit, and operates flashing circuit 

relay (B). Relay (B) lights station signal lamp and operates 
relay (A). Relay (A) releases relay (B) and relay (B) ex• 
tinguishes station signal lamp and releases relay (A). Relays 
(B) and (A) continue to operate and release alternately 
[flashing lamp on and off] for duration of relay (R) lockup. 

2. Release 
2.01 System attended: Answering a call operates relays 

(L) and (LI). Relay (LI) operates relay (SR). Relay 
(SR) causes station signal lamp to burn steadily, operates 
relay (TO), and releases relay (R). Released relay (R) re­
leases relay (B) [or does not allow relay (B) to operate 
again]. Released relay (B) releases relay (A). 

2.02 System unattended: Relay (R) is released by time­
out. Released relay (R) extinguishes station signal 

lamps and releases relay (B) [or does not allow relay (B) to 
operate again]. Released relay (B) releases relay (A). 

Reference: 
SD-69136-01, 

Figs.1,6, 17,51,52 
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OPERATE SEQUENCE 
1. Operation 

1.01 System unattended: Relay (R), operated by ringing, 
locks operated through thermal contacts on relay 

(TO). Operated relay (R) puts ground to relay (TO) heater 
winding and starts flashing circuit. Heat discharge from heater 
winding causes thermal contacts to open in about 30 seconds. 
Open thermal contacts release relay (R). Released relay (R) 
stops flashing circuit. 

Note: Thermal contacts cool and remake in about 1 to 
3 minutes. If, during this cooling period, ringing con­
tinues, relay (R) does not lock up but operates only while 
ringing is applied. 

1.02 System attended: If no lines are in use and an in-
coming call goes unanswered, time-out will occur as 

in 1.01 above. If one or more lines, including intercom, are in 
use and an incoming call goes unanswered, time-out will not 
occur until all busy lines are released. 

Note: With one or more lines in use, relay (TO) will be 
operated a-nd its heater winding will be open. 

Reference: 
SD-69136-01, 

Figs. 1, 6, 7, 17, 51, 52 . 
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NOISE SUPPRESSION 
1. Longitudinal Noise 

1.01 When ringing is applied to a line connected to either 
· a 51A or 52A KTU, (R) or (T) thermistor resistance 

becomes low, causing the line to become temporarily unbal­
anced to ground. After ringing stops [due to call being 
answered], thermistor should cool rapidly, raising resistance 
and balancing line. In some areas where an ac ground poten­
tial is present, a diminishing longitudinal noise may be heard 
during thermistor cooling period. In some extreme cases, 
ground potential may be high enough to keep thermistors in a 
low resistance condition throughout the call, causing severe 
noise. 

1.02 Where the trouble described in 1.01 above is to be 
corrected, all of the lines in the system should be 

equipped or modified per one of the following: SO-type KTUs 
should be replaced by bent angle-type KTUs per SD-69091-01, 
Fig. 43 (dial) or Fig. 44 (manual), or system should be 
changed to a lAl key telephone system using 200-type 
KTUs per SD-692023-01, Fig. 1 (see note below), or, if re­
placement or change is not practical, SIA and S2A KTUs 
should be modified per Figs. 27 and 28. Any of these three 
methods will result in opening of the "ST" lead at the time a 
call is answered, thereby removing ground from the line. 

Note: If system is to be changed to a lAl key telephone 
system and telephone sets are of the type not suitable for 
lAl application, line circuit per SD-69230-01, Fig. 1 may 
be used together with lA key telephone system stations. 

Z, Ringing Circuit Operation for Fig. 17 or 23 Modified Per 
Fig, 27 or 28 

2.01 On incoming calls, flashing, time-out, and common 
audible signals operate in the normal manner. An­

swering the call operates relay (Ll). Relay (Ll) operates 
relay (SR). Relay (SR) releases relay (R) and operates relay 
(SW) shown in Figs. 27 and 28. Relay (SW) operates relay 
(TO) and opens "ST" lead (see Fig. A, opposite page). 

Notes (See Figs. 27 and 28) 
1. Add one 17B KTU per line. 

Add strapping as shown by solid lines. 
Remove strapping as shown by dotted lines. 

2. If system is equipped with S3A, S4A, or SSA KTU, con­
nect straps from pchg 26 and 27 on terminal strip of 
S3A, S4A, or SSA KTU directly to pchg 26 on terminal 
strip "B" and pchg 27 on terminal strip "A" of SlA 
KTU, respectively. 

I I 
.. . .. 

I I 

FIGS. 27, 28 MODIFICATION OF 51A AND 52A KTUs 

2 
' ... 

(/) 

... 
(/) 

2 

FIG.27 
MODIFICATION OF RINGING CIRCUITS ON 

SIA K.T.U.(FIG.I7)USING I7BK.T.U.'S (SEE NOTE I) 

0 
u 

I__.LINE 
ov NO. 
u 17B KEY/ 

TELEPHONE UNIT 
(I PER LINE) 

ST 

co 

T.S."B" 

TO 
succ. 
FIG.27 
OR 28 

T.S.ON 
succ. 

~411~o 5211. KJ:U. 

ON ;':~]:tU. TO 

_. (SEE 
'-.. NOTE2} r~--=--=\. 

I I (ST)\ (2) (I) i:s.·~· 
ON 5IAK.T.U. 11 m 

11 ouoo.:~oooo J J I 2 3 4 5 i I 2 3 4 5 6 LINE I 
I . ./ 

II I (SR) RELAY I (R) RELAY ·,·:, 51A K:r.U 
1234 1:1234 ,. • •• 

t I .. o o o o ;1 o o o t[! SHOWING BACK 
I I ,,r.11,·,. ... , ... , .... , .. · ..••. ,, •• _,, •• , .. ,,,-,.-w,,~••'! SIDE OF RELAYS 

' , ....... ,". · ,. . .,., .... ,.~ "''· & VARISTORS 
I L-~~~~~, (4BRH3BFl(2) (I) INVOLVED IN 

I LINE 2 MODIFIC~1TION 
I t 

0 
I 

+---------------, 
p1!1i'f•~~~;niiGE~c?~,;~~:~~~) (:) (~ j (~) ,;rz1~qf 1~;•:,~~!:;,~1:~~(~ 

'i' f-2iJ 'i' 1°:, ~ 0s (RI) I (TO) 

I • - .-· - ·--. ·• .... I . J,L...J •.•. • ·-- ...•. • .. • ... ·•.•·•· .• · .. ·. ·.·· • .. • .•. •.·.·"" ... ·· J.·B. v. .. ~ .. R.·•···.· •. ••.• ... • .. I•.·. ·.•.· RELAY o o2 er cf Ill a "1-o3 <! 1 - 9 o 2 ,; o 2 o3 o4 

(48) (3> ~l'iit1TI!W l4BRl!3BFl(21 rn '"' 74'" Jr8> L _ _ga.J<~~;~=3BFl!2101 

C53.154 KEY TELEPHONE SYSTEM lA 
MAINTENANCE Page 29 

FIG.28 
MODIFICATION OF RINGING CIRCUITS ON 

52A K.T. U'S (FIG.23) USING 178 K.T.U.'S (SEE NOTE I). 

TO [ST FIG. 27 . 
OR 

PREC. co .-- I 
FIG.28 · I 

succ. TO [ST 

FIG. 28 co ..- I I ( 

TO [ST T.S."B" - --:;: 
ON r 

51A KTU. .,S01 
(SEE ' 

NOTE 2) ST I r"':,-/_ '--. 

TO [-~ l T.S.ON52A 
SUCC. co _J KIU.(3RD, 

INE UNIT -- 4TH, 5TH, 
(SEE NOTE 2) OR 6TH LINES) 

FIG.A 
SCHEMATIC OF Rlf'IGING CKT PER FIGS.17 

OR 23 AFTER MODIFICATION PER FIGS. 27 
OR 28 

LI 



OPERATE SEQUENCE 
I. Line Busy Lamp 

1.01 Seizure of line by any station operates relay (A). 
Relay (A) operates relay (B). Operated relay (B) 

prepares circuit for stepping selector (A) and lights station 
signal lamps steadily. 

Note: Talking battety for all stations is supplied through 
winding of relay (A). 

2. Dialing 

2.01 Relay (A) follows dial pulses as number is dialed. On 
first release of relay (A), relay (C) operates and 

selector (A) steps [during set of dial pulses, slow release 
relays (B) and (C) remain operated]. Operated relay (C) puts 
ground to condenser (A) and winding of relay (T), charging 
condenser (A) and operating relay (T). As pulsing continues, 
alternate release and reoperate of relay (A) operates and re­
leases rotary magnate (A) which causes selector (A) to step 
in a rotary direction in unison with dial pulses. On the first 
step of selector (A), "ON" contacts close, preparing circuit 
for release of selector (A). 

Note: "D"-"B" part of network (A) prevents excessive 
arcing at upper contacts of relay (A) during dialing. 

Reference: 
SD-69199-01, 

Figs. 1, 51 
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OPERATE SEQUENCE 
1. Signaling 

1.01 Upon completion of dialing, rotary selector (A) stops 
at "R" lead to called station's audible signal, and 

relay (A) remains operated. Operated relay (A) releases relay 
(C). Release of relay (C) starts operation of called station's 
audible signal and opens ground lead to condenser (A) and 
winding of relay (T). Removal of ground from condenser (A) 
and winding of relay (T) allows previously charged con­
denser (A) to discharge through winding of relay (T), hold­
ing relay (T) operated for 1 to 3 seconds after relay (C) is 
released [or until discharging current reaches a value which 
permits release of relay (T)]. Called station's audible signal 
operates only during discharge period of condenser (A) or 
until relay (T) releases. 

Note: If call is not answered, calling station may resignal 
without intervening hangup by redialing called station's 
number. 

Reference: 
SD-69199-01, 

Figs. 1, 51 
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RELEASE SEQUENCE 

1. Rotary Selector (A) 

1.01 Circuit condition: Dialing ended, relays (A) and (B) 
operated, relay (C) released, and relay (T) releasing. 

1.02 Release of relay (T) silences audible signal and op-
erates release (RLS) magnate. Operation of release 

magnate returns rotary selector (A) to normal. Return to 
normal of selector (A) causes "ON" contacts to open. Open 
"ON" contacts effect the release of release (RLS) magnate. 

Note: "A"-"C" part of network (A) prevents excessive 
arcing at "ON" contacts. 

2. Disconnection 

2.01 Answering by called station effects no further change 
in circuit. Disconnection by both stations releases re­

lay (A). Relay (A) releases relay (B). Released relay (B) 
extinguishes station signal lamp. 

Reference: 
SD-69199-01, . 
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1. GENERAL 

1.01 This addendum supplements Section C53.154, Issue 3. 
It is issued to replace Figs. 27, 28, 29, 30, and 31 of 

this section with corrected drawings. 

Revised Figs. Zl and 28 replace Figs. 27 and 28 in Section. 
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Revised Fig. 30 replaces Fig. 30 in Section. 
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NOISE SUPPRESSION 
1. Longitudinal Noiae 

1.01 When ringing is applied to a line connected to either 
a 51A or 52A KTU, (R) or (T) thermistor resistance 

becomes low, causing the line to become temporarily unbal­
anced to ground. After ringing stops (due to call being 
answered), thermistor should cool rapidly, raising resistance 
and balancing line. ln some areas where an ac ground potential 
is present, a diminishing longitudinal noise may be heard dur­
ing thermistor cooling period. In some extreme cases, ground 
potential may be high enough to keep thermistors in a low 
resistance condition throughout the call, causing severe noise. 

1.02 Where the trouble described in 1.01 above is to be 
corrected, all of the lines in the system should be 

equipped or modified per one of the following: 50-type KTUs 
should be replaced by bent angle-type KTUs per SD-69091-01, 
Fig. 43 (dial) or Fig. 44 (manual), or system should be 
ch:rn6ed to a lA 1 key telephone system using 200-type KTUs 
per SD-692023-01, Fig. 1 (see note below), or if replacement 
or change ia not practical, SIA and 52A KTUs should be modi­
fied per Figs. 27 and 28. Any of these three methods will 
result in opening of the "ST" lead at the time a call is an­
swered, thereby removing ground from the line. 

Note: If system is to be changed to a lAl key telephone 
system and telephone sets are of the type not suit­
able for lAl application, line circuit per S D-69230-01, 
Fig. l may be used together with lA key telephone 
system stations. 

%. Ringing Circuit Operation for Fig. 17 or 23 Modified Per 
Fig. 27 or 28 

2.01 On incoming calls, flashing, time-out, and common 
audible signals operate in the normal manner. An­

swering the call operates relay (LI). Relay (LI) operates 
relay (SR). Relay ( SR) releases relay (R) and operates relay 
(S\V) shown in Figs. 27 and 28. Relay (SW) operates relay 
(TO) and opens "ST" lead (see Fig. A, opposite page). 

Notea (See Figs. 27 and 28) 
1. Add one 17B KTU per line. 

Add strapping as shown by solid lines. 
Remove strapping as shown by dotted lines. 

2. If system ia equipped with 53A, 54A, or SSA KTU, con­
nect straps from punchings 26 and 27 on terminal strip 
of SJA. 54A, or 55A KTU directly to punching 26 on 
terminal strip "O" and punching 27 on terminal strip 
"A" of 51A KTU, respectively. 
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OPERATE SEQUENCE 
1. Line Busy I.amp 

1.01 Seizure of line by a 1y station operates relay (A). 
Relay (A) operates relay (B). Operated relay (B) 

prepares circuit for stepping selector (A) and lights station 
signal lamps steadily. 

Note: Talking battery for all stations is supplied through 
winding of relay (A). 

2. Dialing 

2.01 Relay (A) follows dial pulses as number is dialed. On 
first release of relay (A), relay ( C) operates and selec­

tor (A) steps (during set of dial pulses, slow release relays 
(B) and (C) remain operated). Operated relay (C) puts 
ground to condenser (A) and winding of relay (T), charging 
condenser (A) and operating relay (T). As pulsing continues, 
alternate release and reoperate of relay (A) operates and re­
leases rotary magnate (A) which causes selector (A) to step 
in a rotary direction in unison with dial pulses. On the first 
step of selector (A), "ON" contacts close, preparing circuit 
for release of selector (A). 

Note: "D"-"B" part of network (A) prevents excessive 
arcing at upper contacts of relay (A) during dialing. 

Reference: 
SD-69199-01, 

Figs. 1, 51 
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OPERATE SEQUENCE 
1. Signaling 

1.01 Upon completion of dialing, rotary selector (A) stops 
at "R" lead to called station's audible signal, and 

relay (A) remains operated. Operated relay (A) releases relay 
(C). Release of relay (C) starts operation of called station's 
audible signal and opens ground lead to condenser (A) and 
winding of relay (T). Removal of ground from condenser (A) 
and winding of relay (T) allows previously charged condenser 
(A) to discharge through winding of relay (T), holding relay 
(T) operated for 1 to 3 seconds after relay (C) '.s released [or 
until discharging current reaches a value which permits re­
lease of relay (T)]. Called station's audible signal operates 
only during discharge period of condenser (A) or until relay 
(T) releases. 

Note: If call is not answered, calling station may re­
signal without intervening hangup by redialing called 
station's number. 

Reference: 
SD-69199-01, 

Figs. 1, 51 
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RELEASE SEQUENCE 
1. Rotary Selector (A) 

1.01 Circuit condition: Dialing ended, relays (A) and (B) 
operated, relay (C) released, and relay (T) releasing. 

1.02 Release of relay (T) silences audible signal and 
operates release (RLS) magnet. Operation of rele .. se 

magnet returns rotary selector (A) to normal. Return to nor­
mal of selector (A) causes "ON" contacts to open. Open 
"ON" contacts effect the release of rele~se (RLS) magnet. 

Note: "A"-"C" part of network (A) prevents excessive 
arcing at "ON" contacts. 

2. Disconnection 

2.01 Answering by called station effects no further change 
in circuit. Disconnection by both stations releases re­

lay (A). Relay (A) releases relay (B). Released relay (B) 
extinquishes station signal lamp. 

Reference: 
SD-69199-01, 

Figs. 1, 51 
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