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BELL

COMMON SYSTEMS ;
T#C-JAY TEOUNK CIRCUIT..~ - }
TO SUBSCRIEER LINE CIRCUIT
INCO’IING RINGDOWN OUTGOING AUTCMATIC OR
2 WAY RINGDOWN TO OTHER DESKS
IOCLL TEST CABINET NO. 3
#EVY CA3INET NO, 20 CR 21 - LT DESK NO. 1%
C537 TEST BCARD - MASTER TEST FRAME
CHIEF SWITCHMAN'S DZSK SENDER M. B, FRAME
TEST SUFERVISOR'S PRIVATE DESK
REPAIR SERVICE DESK NO. 2
CABLE TEST DESK NO. 3 OR
ESS NO. 1 MASTER CONTROL C€ENTER

CHANGES

D. Description cf Changes

D.1 Yezds RC znd EN to the No 1 ESS Line and TRK Test Circuit are
chzrnged as follows:

Leaé RC now designated lead R, CA,or CAl
LezE HN now deslgnated lead B, GRD.

The uo.ﬂe» ing informatlon on these leads 1s enlarged to now in-
clude "Key Teleprorie System No. 142 503A1 Key Service Unit.

D.2 Tre =ultipling information on leads L and LU to No. 1 ESS of-
fice zlzrm cilrcult ,1s changed to read: "To all similar

circuits cn same frame.

D.3 CiADs Fig. 56, 57, and 58 are changed znd Fig. 59 1s added.

D.4 The zbove information was previously furnished to the
aestern Electrlc Company in the form of zn SDC-(16A).

F. Crznses in CD Sectlons

F.1 Under 4. CCINECTINSG. CIRCUI"‘S, add:

{ag) Key _Telephone System No. 182 -~ 5C3A1 Key Service Unit -
SD-855158-01 (typlcal).

TELEPHCNE I.AECR:-'I‘GEI » INCORPORATED

DEPT 2366-~JEK-RMW

Printed in U.S.A.

Page 1
1 Page



CIRZUIT DESCRIPTION

CD-36221-01
Issue 7D
Dwg Issue 16D

COMMON SYSTEMS
" 2-WAY TRUNK CIRCUIT
TO SUBSCRIBER LINE CIRCUIT
INCOMIYG RINGCCWN OUTGOING AUTOMATIC OR
2-%XAY RIKGDOWN TO OTHER DESKS
LCCAL TEST CABINET NO. 3
KEY CABINET MO. 20 OR 21 - L.T. DESK NO. 14
OGT. TEST BCARD - MASTER TEST FRAME
CHIEF SWITCHMAN'S DESK SENDER M. B. FRAME
TEST SUPERVISOR'S PRIVATE DESK
RZPAIR SERVICE DESK NO. 2
TABLE TEST DESK NO. 3 OR
ESS NO. 1 MASTER CONTROL CENTER

SECTICN I - GENERAL DESCRIPTION .

. 1. PURPOSE OF CIRCUIT

This elrcult is for use in originating
and receiving calls over a subscriber line
circult, i

SECTION II - DETAILED DESCRIPTION

1. INCOMING CALL (Fig. 1 and A)

Tlen ronging voltage 1s applled across
he tip and ring the ac component of this
ltage flows through the.D capacltor ard
n a few cycles reduces the resistance of
ne 1A thermistor sufficiently to permit
tre R ralay to cperate on its seccrdary
in Surges on the line are of short

<raticn and do not sufficiently reduce the
starnce of the thermistor to cperate the
elay. The A varistor 1s poled in such a
re2tion as to effectively shunt the R
laxr secondary wirding when the voltage 1is
tne polarity to cppose the primary wWind-
irg ampere turns. When the polarity is

:ch as to aid the primary winding the
*stor is high resistance and the R relay
rates on its seccndary winding and locks
s prizary winding. Since the varilstor
ts conly adding current flow in the
ndary winding the alternating current
rict tend to release the relay dif-
rentlally. "The R r2lay operated causes
auxiliary sigrnal circuit to indicate an
c=ing call and the lamp to light steady
sr Y option) or rlashing (K, R, or X
ction).
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Then X coption 1s provided, the incoming
sigral can be prevented from locking in,
wrtern the office is unattended at night or
wnen incoming calls are transferred to an-

otr2r desk or swWitchboard by means of a

¥ey In the desk transfer circuit, the audible

aizrm clircuit, the alarmm transfer circuit,
cr %he alarm sending circuit, The key re-
mc723 the locking ground for the primary
wirding of relay R and incoming signals
will rot lock in.

Printed 1in U.S.A.

1.1 Incoming Call Answered

¥hen the assoclated key 1is operated,
ground on the "K" lead operates the K relay
and a low resistance ®ridge is placed across
the tip and ring which will trip any machine
ringing and will give coff-hocok supervision.
The T and R resistors and W and Z options
provide a minimum resistance to 1imit the
acoustic disturbance to any calling sub-
scriber during the tripping or ringing. The
K relay operated relsases the R reslay, re-
moves the bridge including the R relay
secondary winding frca across the tip and
ring, and lights the lamp steady as a busy
signal with T and X option. It also lights
the lamp steady as a busy signal with J
option except when the traffic is trans-
ferred. This opticr is used where the
assoclated desk regulirss a busy sigral but
the location to which the traffic is trans-
ferred must not have a steady lamp as a
busy signal.

A option provides 4£ volts or ZA option
provides 24 voits for use with J option when
the assocliated trunk transfer circuit is
equipped with a "B" lead.

1.2 Disconnect

When the assoclated key 1s released, the
K relay releases and the bridge is removed
from across the tip and ring restorirng the
circuit to normal. :

2. ORIGINATED CALL

When the associated key 1s operated a
low bridge 1s placed across the tip and ring
originating a call throuzgh the subscriber
line circult, the s2me as from a subscriber
line, and ground is received over the "K"
lead operating the X relay. The K relay
operated removes the bridze through the R
relay secondary winding from across the tip
and ring and with J, T, or X option lights
the lamp steady as a busy signal. On re-
lease of the key *the bridge is removed from
across the tip and ring, releasing the con-
nection. The release of the key also
releases the K relay restoring the circuit
to normal, ' ‘
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3. ELECTRICAL HOLD (FIG. %)

With the asscclated trunk TAIK key oper-
ated, the possiticn hold key In the connecting
circult 1s momentarily cperated and then the
assccizated trunk key is thrown back to nor-
ral, releasing relay X. The hold key in
‘operating, shorts the S winding of the A
relay and the A relay cperates through 1ts
P winding. %¥hen the A relay operates the
B relay operates ir turr operating the C
relay. This conditlisn 1s electrically held
until the assccizated ey 1s operated to the
talx positicn agzair. This will cause the
K relay to cperate. %Wwhen the K relay oper-
ates, ground 1s rexoved ard the B relay
relesses. The A relzy releases and then the
C relay relezses znd the hold condition 1s
relezsed.

If the distant end disconnects while the
hold conditicn exists, the hold condition
%wi1ll release zrd restore the circuit to
normal.

4. GROUPING OF TRUNKS (F1G. 2 AND 3)

During perlods of light traffic it may
be reguired to group trunks. Operating the
GRP key will cause relay G to operate,

ransferring zn ircoming call to a test
supervisor'z private desk or to the light
lozd positicn at the lccal test desk.

5. OPERATION AT NO. 1 ELECTRONIC SWITCHING
SYSTEM OFFICE (FIG. 1 AND B)

5.1 Incoming Call

when connection to 2z No. 1 ESS master
control center 1is provided, an incoming call
will cause relay R to crerate on ringing as
greviously descrited in 1.

Relay R 1n operating will:

(2) Lock operated over leads "L" and "LU"

if a ker at the master control center
fas teen cperated, cr Just follow ringing
1f this key 1s released.

(b) Close ieads "ST" to "LG" as a start
signal to the key telephone system
interrupter circuit.

(c) Close leads "RC" to "RN" to the 1line
and trunk test circult.

An interrupted battery will be applied
to lead "LF" by the Interrupter circuit
causing the lamp associated with this trunk
zt the key telerhcne set to flash as an
incoming call signal.

5.2 Incoming Call Answered

wWhen the key a2ssoclated with the flash-
ing lamp 1s orerated and the handset 1is
rermoved frcm the switchhock of the tele-
rhore set, a talking cornection is estab-
lished and grcund from lead "A1" is closed
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this trunk muast be operated.

to lezd "A™ causing relay K to operate.
Relay X in operating will:

(a) Release relay R.

(v) Change the flashing lamp to a steady

lamp condition over leads "L"™ and "LG"
to the key telephone system interrupter
circuit.

5.3 Disconnect

Wren the call is completed and the key
at the key telephone set is relezsed, relay
K will release restcring the circuit to
noremal.

5.4 Originated Call

Tre procedure for making an outgolng .
call is the same as for answering an incoming
call, in that the pickup key associated with
This will’
operate rela;y K which will cause the associ-
ated lamp to light steady as a busy signal.
Relay R will remain in a releazsed condition
while thie czll 1s in progress. Releasing
the ker at the completion of a call will
cause 2 disconnect, as described in 5.3.

SECTION III - REFERENCE DATA

1. WCRKING LIMITS

1.1 Maximum Extension Loop Resistance -
1500 ohms. ’

1.2 ¥inimum Insulation Resistance -
10,000 ohms. :

2. FUNCTIONAL DESIGNATIONS
None.
3. FUNCTIONS
Tne functions of this circuit are:.

3.1 To provide & talking connection through
2 subscriber line circuit.

3.2 To lock in the signal on ineoming calls ¢
when ringing current is receilved.

3.3 To precvide a flashing lamp on an incom-
ing call (K or X option).

3.4 To provide a steady lamp on an incoming
c211 (M or Y option).

3.5 To operate the auxilliary signal on an
incoming call.

3.6 To prevent false incoming signals on
line surges.

3.7 To extingulsh the line signal and
release the auxiliary signal circuit
when the call 1s answered.
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3.8 To 1ight the line lamp steady as a busy
signal while the assoclated trunk key
is operated. (J, T, S, or X option)

3.9 To prevent locking in the 1ncoming sig-
nal when the Jdesk traffiec 1Is trans-
ferred. (N cpticn)

2.10 To prevent lighting the lamp steady
2s a busy signal when the desk traffic
is transferred. (J option) :

2.11 To provide for grcuping the wire

chief'< central offTice llres to the
supervisory and light lcad position of the
- 1lccal test desk.

3.12 To provide fcr controlling the lccked-

in sigral wnen used with zn audible
zlzrm clrcult, an alarm transfer circuit, or
an alarm sending circuit. (N option)

3.13 To provide means for holding a trunk
electrically.

3.14 In ESS cffices, to pr ovide locp
closure on all control leads.

2.15 In ESS offices, to cause key telephone

system (interrurter circuit) to
operate to supply interrupted tattery for
flashing a lamp on incoming calls.

3.16 In ESS offices, causes key telephone

system (interrupter circuit) to supply
tattery for lighting a lamp as a busy signal
on outgoing or answered calls.

4. CONNECTING CIRCUITS

-Hhen this circuit 1s shown con a key-
sheet the connecting circuit infeormstion
therecn shall bte followed.

(a) Key ard Lamp of Telephone Circuit
Repair Service Desk No. 2 - SD-S0C44-01
or SD-35717-01.

(t) Key and Lamp of Telephone Circuit -
Test Supervisor's Private Desk -
SD-g0075-01 or SD-G5722-01.

(c) Key and Lacp of Telephore Circuit -
Lecal Test Desk No. 14 - SD-G0050-01
or SB-85754-01.

(d) Key and Larp of Telephone Circuit -
Czble Test DPesk No. 3 - SD-G0271-01
or SD-95783-01.

(e) Key and Larg of Telephone Circuit -
Key Cabinet YNo. 20 - SD-954Ch-01.

() Key and Lohn of Telephone Circuit
Sender lMake EFusy Frame - SD- 21/0:-01.

(g) Key and Lamp of Telephore Circuit -
Chief Switchman's Desk - SD-G54Ch-01.

{(h) Key and Lanp of Telephone Circuit -
Outgolng Trunk Test Ecard - SD-25107-0L

(1) ¥aster Test Frame Telephone Key, Lamp
and Jack Circuit - SD-25744-01.

(3) Key and Larp <f Telephone Circult -
SxS Manual Cutgoing Trunk Test Frame -
SD-32349-01.

(k) Master Test Frame - Jack, Lamp and Key
Circult - SD-25762-01.

(2z) Miscellaneous Circuit for Miscellane-
ous Interrupter Frame - (Panel
Orfice) - SD-21€€8-01 or SD-21667-01.

(=) Interrupter Frame Circuit (Crossbar
Office) - SD-25062-01.

(n) Flashing Circuit - SD-90084-01 or
. SD-g5725-01.

(¢) Transfer and Auxiliary Circuit -
SD-65407-01.

(p) Tranzfer and liake Busy Key Circuit -
SD-90£20-01 cr SD-95736-01.

(¢) Aixiliary Signal Circuit - SD-90628-01
or SD-¢5735-01.

(r) Subscriber Line Circuit (typical) -
SD-255486-01.

(s) Repair Service Desk No. 2 Transfer
Circuit - SD-G2041-01, SD-95050-01,
SD-55726-01 or SD-95729-01.

(t) Auditle Alarm Circuit - SD-31551-01.

(u1) Alarm Transfer Circuit Crossbar No. 1 -
Sp-25885-01.

(v) Alarm Transfer Circuit B.C.0O. Panel -
SD-20733-01.

(%) Alarm Transfer Circuit G.C.O. Panel -
SD-20736-01.

(x) Alarm Sending Circuit Crossbar No. 5 -
SD- 9541:—01.

(v) Auxiliary Signal, -Flash and Transfer
Key Circuit - SD-36230-01.

(z) Service Observing Circuit -
SD-90266-01.

(aa) Key Telephone System 1A2 {Interrupter
Circuit) - SD-63476-01,

{(ab) ESS No. 1 - Office Alarm Circuit -
SD-1A158-01.

(ac) ESS No. 1 - Line and Trunk Test
Ckt -~ SD-1A132-0l1.

{ad) Toll Subscriber Lire Circuit -
SD-56389-01.

(2e) Key Telephcne System 1A2 Key and
Telephone Circuilt - SD 69495-01.

(af) Key and Lamp Circuit Local Test

Cable No. 3 - SD-96182- o1.
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SECTION IV - REASONS FOR REISSUE nection 1s required for the No. 1 Electronic
Switching System (ESS). S
C=ANGES
) D.2 Fig. A which was formerly part of
=. CHANGES IN APPARATUS Fig. 1, 1s so designated.
Rr,1 Adced: : D.3 Fig. B i1s added for use when connection

is required for the No. 1 ESS.
K U1387 Relay, Fig. B.

D.4 Notes 101, 102, 103, and the Option  —

=.2 Surerseded Superseded By : Used index are changed and Notes 104,
' 106, and 107 are added to reflect changes - ,
R UA63 Relay - R UA57 Relay - on this issue.
U Option D Option _
D.5 The title 1s changed to add "ESS NO. 1 - N
L. DESCRIPTION OF CHANGES Master Control Center". -
2.1 .In Fig. 1 ZD optilon is designated and D.6 CAD Fig. 54 and 55 are rated "Mfr Disc"

option ZE 1s added for use when con- and Fig. 56, 57, and 58 are added.

ESLL TELEPHONE LABORATORIES, INCORPORATED
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