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Fig. 6 — Option Block — Handle, 400D KTU

ISS 2, SECTION 518-220-400

KS-13490
LI OR EQUIV.

Page 7

i,



SECTION 518-220-400

(5) Check the modified time-out interval by
repeating procedures outlined in (1).

If a 400D KTU is being installed in
equipment associated with a 2354 or
236A KTU station line concentrator, the
235A and 236A KTUs must be modified
as outlined in Section 518-310-405 to pre-
vent a false-hold condition and possible
permanent damage to the 400D KTU.
The 235A and 236A KTUs do not require
this modification when associated with
equipment using the 400B and C KTUs.

4. CONNECTIONS

4.01 The printed circuit wiring extends to the
contacts of the KTUs, which are on one

side of the circuit board along the plug-end (Fig.

1, 2, and 3). See Table C for lead designations.

TABLE C
TERMINAL ASSIGNMENT FOR 400-TYPE KTU

TERM. NO. LEAD DESIG
1 RC
2 LW
3
4 10V=+=
5 ST
6 LG
7 LF
8 L
9 R (CO)
10 105V+
11 RN
12 T (STA)
13 R (STA)
14 T (CO)
15 GRD B
16 A
17 BAT. B
18

5. MAINTENANCE

5.01 When circuit trouble is encountered with a

400-type KTU, interchange it with one
known to be working properly to determine
whether the trouble is in the KTU itself or ex-
ternal to it. If the KTU is proved defective,
replace with a good unit.

Note: Exercise care when inserting or re-
moving the KTU to avoid damage to the
printed wiring and other circuit components.

5,02 Line circuit failure can occur as a result
of improper seating of the 400B or C
KTU in its receptacle. On early production models
of these units, the ends of the U-shaped handle
may strike the receptacle and prevent the unit
from being fully seated (point A on Fig. 4).
Should this condition exist, bend the outer ends
of the handle sufficiently to permit passage over
the ends of the receptacle (point B on Fig. 4).
After bending, the arms of the handle should be
sufficiently pretensioned (squeezed together at the
base of the U) to rest snugly against the ends
of the option block. Later models have the option
block insert extended at each end sufficiently to
hold unbent U-handle arms in order to allow
proper insertion in a mounting receptacle. Handles
should not be flared on these KTUs (see Fig. 5).

5.03 The miniature relays used in the KTUs

are factory adjusted. Field adjustments
shall not be attempted. Do not remove the relay
dust covers.

5.04 Operational sequence charts are shown in
Fig. 7 and 8.

5.05 Refer to CD- and SD-69513-01 for detail
description and schematic drawings.

These units can be easily damaged by
attempting field measurements without
proper instruments. Such measure-
ments should not be attempted.

During periods when the local dc supply
is inoperative, outgoing calls may be
originated at any time. Incoming calls
to the KTUs operate connected line
ringers in the usual manner, although
common audible signals and all visual
signals are inoperative.

To avoid damage, use blister pack when
transporting or storing a 400-type KTU.
Over-pack when necessary. :
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ISS 2, SECTION 518-220-400

SCI SC4
INCOMING CALL STATION ANSWERS
CO OR PBX RING HELD CALL

400A,B 400C
KTU OR KTU

Q3/Q4 ONE TRANSISTOR CONDUCTS DUE TO POLARITY
OF VOLTAGE UNBALANCE ACROSS RI4-RI5

K CR3 DIODE RECTIFIES 20~ INCOMING SIGNAL

ROH X PU KEY K C FROM SC2
CHARGES AND REDUCES NEGATIVE
X G5 CAPACITOR gias TO BASE-EMITTER OF Q2

NE

A

4 Q@2 TRANSISTOR OFF
-+ QI TRANSISTOR
CONDUCTS DUE TO RISE IN VOLTAGE
K CRIZENER DIODE  caySED BY Q2 BEING TURNED OFF

CONDUCTS DUE TO NEGATIVE
X QI TRANSISTOR giaAS THROUGH CRI

X LAMPS STEADY

INTERRUPTER %
X INTERRUPTER %

LAMP(S) FLASH RINGING TO STATIONS
SCH
SC2 PERMANENT SIGNAL DUE TO HOLD ON LINE
STATION ANSWERS INCOMING CALL LINE MOMENTARILY OPENED AT CO OR PBX
XROH X PU KEY QI TRANSISTOR OFF
XA }»CO OR PBX RING TRIPS B
+aiTransisToR X c INTERRUPTER %
I ——B
o ~- INTERRUPTER %
o SCé
LINE LAMPS CHANGE INCOMING CALL IS NOT ANSWERED
FROM FLASHING TO STEADY ;}("2 TRANSISTOR CALLING PARTY HANGS UP
TIME-OUT INTERVAL STARTS
SC3 CO OR PBX RINGING STOPS
STATION
OPERATES RELEASES :
HOLD KEY HOLD KEY TIME-OUT
INTERVAL
ROH
g%on X HOLD KEY TABLE D

=4 A

‘ -1 C5 CAPACITOR DISCHARGES
k @) TRANSISTOR
oN -+ HOLD KEY X Q2 TRANSISTOR ON

HOLDS"C"
K8 OPERATED

|

-+ PU KEY - QI TRANSISTOR OFF

K INTERRUPTER % JL

b OPENS T&R
LAMP(S) WINK OF CO OR PBX LINE

LAMPS ~ INTERRUPTER %

]

TABLE D
TYPE OF RINGING MACHINE MANUAL

% UNLESS OPERATED BY ANOTHER LINE CIRCUIT.

TIME-OUT INTERVAL SHORT LONG

OPTION @ FURNISHED @ REMOVED
+ PROVIDED THE SUBSEQUENT RING IS APPLIED
INITIAL RING 15 SEC 26 SEC WITHIN THE PREVIOUS TIME-OUT INTERVAL.
SUBSEQUENT RINGS 9sec t 16 SEC T

Fig. 7 — Sequence Charts (SC1 to SC6) Showing Operational Sequence of 400A, B, and C KTUs
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SECTION 518-220-400

scl
INCOMING CALL
CO OR PBX RING

+L FOLLOWS RINGING
0.5 SEC

CT CAPACITOR (CHARGES TO 18V BY NEGATIVE

HALF-CYCLES OF RINGING)
Q| TRANSISTOR OFF

Q2 TRANSISTOR ON

Q3 TRANSISTOR ON

B

INTERRUPTER %

v v

LAMP(S) FLASH .RINGING TO STATIONS

- SC2
STATION ANSWERS INCOMING CALLS

ROH X PU key
XA
XcC

-+ CT CAPACITOR DISCHARGES
X Q| TRANSISTOR ON
<+ Q2 TRANSISTOR OFF
- Q3 TRANSISTOR OFF

+8B
— INTERRUPTER ¥
T CO OR PBX :
RINGING STOPS v

LINE LAMPS CHANGES FROM
FLASHING TO STEADY

SC3
STATION
OPERATES HOLD - KEY
ROH PU key
FROM SC2
A
L (LINE CURRENT -+ HOLD KEY

THROUGH TEL SET)
Q| TRANSISTOR OFF

Q2 TRANSISTOR ON

ROH K PU KEY

RELEASES HOLD KEY

Q3 TRANSISTOR ON (HOLD —+ PU KEY

C RELAY OPERATED) (STATION IS
B DISCONNECTED
INTERRUPTER % FROM LINES)
v
LAMP(S) WINK HOLDING PATH CREATED
THROUGH L RELAY AND
RI RESISTOR

% THE INTERRUPTER IS A COMPONENT OF KEY SERVICE UNIT.

t PROVIDED THE SUBSEQUENT RING IS APPLIED WITHIN
THE PREVIOUS TIME-OUT INTERVAL .

SC4
STATION ANSWERS HELD CALLS

X C FROM sc2
X A(HOLDS C RELAY OPERATED)

TL

X Q1 TRANSISTOR ON
-~ Q2 TRANSISTOR OFF
- Q3 TRANSISTOR OFF
+8

- INTERRUPTER %

 Z

LINE LAMPS CHANGES
FROM WINK TO STEADY

SC5
RELEASE OF HOLDING BRIDGE
BY CO OR PBX

LINE MOMENTARILY OPENED REVERSAL OF LINE BATTERY

..L L 4L
X QI TRANSISTOR ON K Q| TRANSISTOR ON
-+ Q2 TRANSISTOR OFF —+ Q2 TRANSISTOR OFF
-+ Q3 TRANSISTOR OFF -+ Q3 TRANSISTOR OFF

. X L (QI IS HELD ON BY
+8 FEEDBACK FROM Q3

THROUGH R8)
-} INTERRUPTER ¥ +B
-+ LAMPS L - INTERRUPTER %
-+ LAMPS

SCé6

CALLING PARTY ABANDONS UNANSWERED
INCOMING CALL- TIME-OUT INTERVAL STARTS

+ CO OR PBX RINGING STOPS

TIME~OUT INTERVAL
TABLE E

+ CT CAPACITOR DISCHARGES
X Q| TRANSISTOR ON
-+ Q2 TRANSISTOR OFF
- Q3 TRANSISTOR OFF

+B
~ INTERRUPTER %*
-~ LAMPS
TABLE E
TYPE OF RINGING MACHINE MANUAL
TIME-OUT INTERVAL SHORT LONG
OPTION (@ FURNISHED | () REMOVED
INITIAL RING 13 SEC 35 SEC
SUBSEQUENT RING 12 SEC + 35 SEC t

Fig. 8 — Sequence Charts (SC1 to SC6) Showing Operational Sequence of 400D KTU
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