BELL SYSTEM PRACTICES
Plant Series

SECTION 518-310-400
Issue 1, November, 1959
AT&TCo Standard

UNIVERSAL LINE UNIT
KEY TELEPHONE SYSTEMS 1A, 1Al

KEY EQUIPMENTS 100, 101A, 101B, 102A

USING 213B KEY TELEPHONE UNIT

1.00 GENERAL

1.01 This section covers the description and con-
nections required on the 213B key telephone
unit.

1.02 The 213B KTU is used to provide a joint

line unit for any combination of stations
operating on key telephone system 1A or 1A1, and
key equipment 100, 101A, 101B, or 102A.
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Fig. 1 —213B KTU, Front View

1.03 This unit will furnish an audio and visual

signal on incoming calls from a central
office or PBX line, pickup, holding, and visual
signals when a line is busy or being held.

1.04 The 213B KTU is a panel-mounted unit

(see Fig. 1 and 2). It is 4-25/32 inches
wide, 6-15/16 inches high, and requires 11-7/16
inch modules on a mounting bar. The relays are
designed to operate on 14 to 26 volts de.

1.05 Common circuits for lamp flashing, time-

out, interrupted audible signal, lamp wink-
ing, ete, are provided by key telephone system 1A
or 1A1.

Fig. 2 —213B KTU, Rear View
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213 B KEY TELEPHONE UNIT
31A i 8,118 Ly
TO GO OR "4
PEXLINE | R 32A !LI 28,28 R 70 NO. 1A KEY
® T3 M2 38,138 B [ anD TEL sYS
. o—— 68,168 H
T4 MI2 o
Be § | -0- /
B6 ,
N Lw:-f’ T
RELAY BAT.GRD 6A,16A,26A R
304,108 | EBMIO 3] =
g £ : T 4 Feaup STATIONS
= - —t0— HT
‘ , KS-13491,L1 EeMa 31 L (SEE NOTE 4)
_[ AN 2 A " , L
E - 1000 LA L°——|2M —
, 74 R KS-13628< =i — I 3 — 8
70 visuaL ANp [-R.RLCAILOR FL o TE e 50UF | + 1625.0 ¢ H 551 3M L /
AUDIBLE SIG CKT~ A i | - L 2UF
(SEE NOTE 6) B OR BI 8 " s 5 AN
§ e 700§y 344 A
Mot o
( GRD . 20A | — | TO NO. IAl KEY
AUD SIG SUPPLY 1 gaT.,105v, £ 6RD,0R ST 194 Ms § T ° ' T | ANDTEL oKTS
4 h T ) O |”____1 | 33A R
\ N 36A —lo
~— @ O— M4 4
ST ®1 W s iy dPp-1s00n HI 35A H
= o
B a0 1A,11A
LK ® T 400E | 2y :Fs-zsson | § EBM4 2a T
0@ @ 78 ik A
O L TO NO.101A
L OR LF 17A,198 i STemi2 101B KEY EQUIR
3 I | OR NO.102A
| EBMIO —OI— ATT KEY AND
—oI—L EMB6 TEL CKT
H | : 2A,12A (SEE NOTES 5 & 6)
| t M8 i 4 EBMI _ } i 2:-2: R
I Lo—f—
L
Ve _Lcl f_'. 4 EM5 /
ay S\ R J:*I-I—f ! i
3174 37)ea 1 f_Lo- ” §1 Emes T EMBS®
2L 4o o_|_t
T 4—o- | 3A,13A A TO NO.IOIA,NO.101B
o— L 2ur s To——— 0% KEY EQUIP.
q1 p-1000 i =~ MIO
L i | ] emes 1 ! A 3 .
. KS-1349),LI ®
Al o— M sia 23A
88
LK ® 384 ot | § EBMO L o] A)—TO NO.102A KEY EQUIP.
4 86 | = 5000 :
® '] i
I ]
EBMT
NO. 1A OR NO. 1Al RELAY BAT.— [y 29A ! c»L.I.
KEY TEL'SYS ° : i
LINE AND SIG GK Loy
(LAMP FLASHING | i I'f esm
TIME-OUT, . T !
WINK HOLD) EBMIO 1
Ll_c e
I §EMBs f 188
| L‘—h -0
I |
M2 ¥ | °T§ esmi2
9A, 18A ! o_}_l
B OR LB 394 | ol
]
P ° 'y eBM4 Igeams
-~ L o1 LY
‘ L
—o 1 o 4 TO LINE AND SI6
co ‘ 88,284 L re £ - LAMP CKT NO. IA,
- §1 esm2 LG | No.1a) KEY TEL SYvs
v t)—h 0 7/
625.0 L4t son
4A,14A,24A
48,148 LI
SA, I5A ,25A | TO FIG.4 OR 5
HA ‘ 40A,58B,158 on [TOFIG-40R
, ‘ 5 37A Q208 YIOA " o
e
- @
LB @ A\ _A. ,A S o
al © ®1e e al 3
o (L)
LW ; TO POWER SUPPLY
\ FOR LAMPS

Fig. 3—213B KTU Universal

Line Circuit
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TABLE A
Feature or Option Provide
i
eature or Op Fig. [Wire| Quantity
Joint-use Line Ckt 3 1 Per Line
Aux Lamp Power DC 1 Per Line
Relay Required Per Conn
(see Note 2) AC 5 Sys
Hold Lamp Not Used Z
Winking Ckt Used Y
Common Audible .
Pulieie Continuous
lélflgzalhc Ringup Only A\
Common Audible | Continuous S
Grounded
Ringup Ckt Interrupted T
Common Circuits
II;rov'ilsieid bﬁ’ No. 14 X 1 Per Line
ey Telephone
Systems No.1A1 w
Key Equipment Steady Q
No. 100, Busy Lamp
Lamp Signal Flashing R
During Hold Lamp
Kes:k Equipment
102A Asso-
ciated with ﬁ{‘e{rril?i\;e N
Other Key Tele- g
phone Systems
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Circuit Notes:

Note 1: Power supply for this circuit is provided
from the connecting key telephone system power
supply.

Note 2: This line circuit is frequently associated
with more than one key telephone system or key
equipment installation. Under these conditions the
lamp power supply of the system with which the
line circuit is primarily associated may be used for
all the lamps, provided the lamp grounds are com-
mon. If the lamp grounds are not common, lamps
of the other systems shall be operated from their
own power supplies by means of an auxiliary
lamp-power relay supplied one-per-line per con-
necting system as shown in Fig. 4 and 5.

Note 3: If winking signal is not satisfactory, in-
crease the back tension of R relay by turning the
armature tension serew not more than two turns
counterclockwise, or adjust by using a relay test
set in accordance with the circuit requirements
table.

Note 4: When connecting the line cireuit to key
equipment 100, disconnect H1 lead from T lead at
the key equipment, and then dead-end this H1 lead
at the key equipment.

Note 5: When this circuit connects to key equip-
ment 101A, B, or 102A, the line circuit must be
connected to the same source of de power supply
for relays as for the key equipment. This is to pre-
vent blowing a fuse when direct battery of differ-
ent voltages is connected to each end of H lead.

Note 6: For common audible signal at key equip-
ment 101 or 102, connect M6 contacts of R relay
to the FL and ST leads of the flashing circuit in
key equipment 101 or 102.

<4 Fig. 5 — AC Switching Lamp Circuit

1A KEY TEL SYS
1

ISS 1, SECTION 518-310-400

1Al KEY ;rEL SYS

=
7]
>

R
AUD SIG «[B,

®(

LB
LAMP WINK
CKT (iA) LW

)

N

QPEREPEIPOVEMOOOO®EO

L
LAMP
FLASHING (1A) B

BAT OR

18

@

n
()

AUD SIG,
BAT. OR GEN GRD

®O®

n
o

POR®

TO RELAY (1A) { co

BAT. -

n
(:)

RELAY BAT.
SUPPLY

{GRD

n
()

o
(=]

L

(7]

T
CO OR PBX
LINE R

[
N

®OO®

()

INTERRUPTED [T )
AUD WINK CKT ] HA
CKT (1A)

®

o
~

[%]

®®

BAT. OR %
LAMP SUPPLY 4 .o

Reference: SD-69230-01

>
(o)

/

TO KEY AND |
TEL CKT L

LOCKUP LK
CKT (tA)

LI
TO Fi6. 4 —
OR FI6.5
WHEN Reap | SN__|]

TIME=~OUT A
CKT (1A)

—
w
@

PRPRARPEFEAOROEO®OO®®O

-

S A

T ] ' @
R @ @
TO KEY AND | a @ @
TEL CKT L @ @
LG @ @
/ Al @ @
AUD SIG " ! @
Bl
Lame wink | = 2 ® @
CKT (1A1) L ®C® E
@ )
0|9 5
o et (oS
@ wHeN Reqp | 2N -@
© ©
Lamp ' =i 17 KT AL _To—-@
FLASHING(IAN] Lp @
AUD SIG, {BAI S @
BAT. OR GEN | GRD 50
@)
@
23
@

TO RELAY (1A1) {°° 28
BAT.—
RELAY BAT. 3
SUPPLY
GRD »

L

POOOOOO®E

T
CO OR PBX
LINE R

INTERRUPTED [T )
AUD WINK CKT HA

(1A 1)
LOCKUP CKT LK
(1A])
BAT. OR %
LAMP SUPPLY
{GRD 20

Fig. 6 —213B KTU Connection Data
Used on No. 1A or No. 1A1

Key Telephone System Page 3




SECTION 518-310-400

TO ATY KEY
AND TEL CKT
SEE NOTE 5

Fig. 7 —213B KTU Connection Data
Used on No. 100, 101, or 102
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1.06 The earlier 213A KTU is rated Manufae-

ture Discontinued. It differs from the 213B
in that no provision has been made on the 213A
for the following :

e Metallic return for ringup circuit.

e Separate line or busy lamps on key equip-
ment 100.

o Parallel operations of key equipment 102A
with other key equipment or key telephone
systems. ‘

Note: For detailed information on the 213A
KTU, refer to SD-69230-012.

2.00 CONNECTIONS

2.01 Fig. 6 and 7 show necessary terminations
to be made for incoming lines, power sup-
ply, straps within and between keyx telephone

units, and key or running cables to the stations.

2.02 Fig. 3 is a circuit drawing of the 213B
KTU with various wiring options. Refer to

Table A for ghe proper option-required.

3.00 DESCRIPTION OF OPERATION, CENTRAL
OFFICE OR PBX LINE CIRCUIT

Incoming Call

3.01 Signaling: When ringing generator is ap-
plied to the line on an incoming call, the
first half-cycle of the ac component flows through
the R capacitor, R thermistor, secondary winding
of R relay, to ground, to ST lead, or to tip side of
line, operating the R relay. On the other half-
cycle, current flows from ground, ST lead, or tip
of line through the R varistor, R thermistor,
R capacitor to ring side of line. The R relay locks

operated on its primary winding under control

of A1 relay and time-out circuit in the associated
key telephone system 1A or 1A1. The operated R
relay: o

¢ Conmnects ground to the TO or A lead, start-
ing time-out and lamp flashing circuit.

e Connects signal lamp leads to flashing
circuit. .

e Closes circuit for continuous audible signal.

The L capacitor and 70-ohm noninductive second-
ary winding on L relay are provided to prevent
L relay from operating on ringing current when a
ringer is bridged-across the line at a station operat-
ing on key telephone system 1A.

Answering An Incoming Call

3.02 No. 1A1 Key Telephone System or No. 101 or

102A Key Equipment: Ground is placed on A
lead from the telephone station, operating A relay,
which in turn:

¢ Applies ground to operate A1 relay and dis-
charge the E capacitor.

e Opens holding circuit.

e Connects tip and ring of line through to
telephone station.

The operated A1 relay:
e Removes short circuit from H relay.
e Opens locking path of R relay, releasing it.

e Applies ground to CO lead, disabling time-
out circuit. -

o Connects lamp battery to signal-lamp lead.

1
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s Opens ringup circuit to prevent crosstalk.

The talking condition is now established.

3.03 No. 1A Key Telephone System or No. 100 Key

Equipment: The L relay is operated from
battery on the ring of the line through EBM-10
contacts of A1 relay, the station loop, and back to
ground on the tip side of the line. The L relay op-
erates L1 relay, which in turn:

e Applies ground to the A lead, operating A4
relay.

e Connects E capacitor to ground through
contacts on L relay to discharge capacitor.

¢ Connects H relay to hold lead.

Connects tip of line to balance lead.

After operation of A relay, unit operates in the
same manner as described in 3.02.

3.04 Outgoing Call: Procedure for originating

an outgoing call from any station is the
same as for answering an incoming call, except
that R relay will already be released. When dial-
ing from key telephone system 1A or key equip-
ment 100, L relay may follow dial pulses. The LI
relay is slow to release due to E capacitor and £
resistor which will hold it operated while L relay
is following dial pulses.

Holding

3.05 No. 1A1 Key Telephone System: Operation of

of the hold key in the telephone set will
open ground on A lead and release A relay. The
E capacitor and E resistor cause A1 relay to re-
lease slowly. The H relay operates on line current
through the telephone set, in turn operating H1
relay which:

ISS 1, SECTION 518-310-400

e Connects H relay across line as a holding
bridge through contacts of A relay.

¢ Opens tip and ring leads to station.

o Connects ground to CO lead to disable time-
out circuit.

e Connects ground to HA lead to start lamp
winking circuit.

e Connects signal lamps to winking circuit
after release of A1 relay.

¢ Opens ringup circuit.

The hold condition is now established.

3.06 No. 101 or 102A Key Equipment Attendant

Station: The hold condition is established in
a manner similar to that in 8.05, except that op-
eration of the hold key in key box connects bat-
tery to H lead. Battery on H lead:

e Operates H1 relay.
o Operates SW relay in auxiliary hold circuit.

e Applies battery to hold lamps.

Operation of SW relay opens A lead releasing A
relay. The H relay operating on line current:

e Connects battery to HI relay, keeping it
operated.

e Connects battery to H lead, keeping hold
lamps lighted and locking up SW relay
after hold key is released (SW relay re-
leases after pickup key is restored).

The holding bridge is now across the line.
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3.07 No. 1A Key Telephone System or No. 100 Key

Equipment: Operation of the hold key opens
R lead from the station and substitutes H lead.
This opens operating path for L relay. The re-
leased L relay opens the circuit to L1 relay which
is slow to release. The H relay operates on line cur-
rent over H lead. After L1 relay releases, the op-
erating path of H relay remains closed to H lead
through contacts of the A7 and HI relays. Release
of L1 relay releases A relay which, in turn, re-
leases A1 relay. The H and H1 relays perform the
same function as described in 3.05.

Release of Holding Bridge

3.08 No. 1A1 Key Telephone System or No. 101 or
102A Key Equipment: When the line is seized
again, ground will be placed on A lead operating

A relay. Operation of A relay will:

e Open holding bridge, causing H and HI
relays to release.

e Connect tip and ring of line through to
the station.

This restores circuit to the talking condition.

Page 6
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3.09 No. 1A Key Telephone System or No. 100 Key

Equipment: When the line is seized again,
L relay will operate on line current causing, in
turn, L1 and A relays to operate. Operation of A
relay opens the holding bridge releasing H and
HI relays, thus restoring circuit to the talking
condition.

3.10 From Central Office or PBX: A permanent

signal, caused by failure to release a hold
circuit, can be released from the central office or
PBX by opening the line momentarily. The H
relay will release and restore circuit to normal.

3.11 Disconnection: When a station disconnects

on either incoming or outgoing calls, the A
and A1 relays release, returning circuit to normal.

3.12 Auxiliary Lamp Relay: When lamp power

supply grounds are not common on jointly
connected systems, provide Fig. 4 (for dc opera-
tion) or Fig. 5 (for ac operation).



