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CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

CD-66123-01
Iasue 7-D
Dwg. Isaa 9-D

P.B.X. SYSTES
NO. 550C, 551A OR 551B
AUXILIARY SICNAL AND
BATTERY CUT-OFF KEY CIRCUIT

CHANGES
B. CHANGES IN APPARATUS

B.l Supersaded Supersedad By

B10 relay B10l1l relay
®R™ option "N" option
D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Option "R" is designated and ratad.

"Mfr. Disc.,", replaced by option
N, which is added.

D.2 Note 102 is changed to add reference
to options "RM™ and "NY.

D.3 "R"™ and "N" are addad to options
used tabls.

D.4 Winding designations are addec for

(N} relay, fig. 1.

All other headings under Changes,
no change.
1. PURPOSE OF CIRCUIT
l.1 The auxiliary signal relay shown
in Fig. 1 i3 used to control the
audible signal to the attendant when
the buzzer key is truned on, whenever
a call is originated from any station
line, central office trunk or tis
trunk circuit, or upon disconnection
by a station iina or tie trunk circuit
connected to & rear cord,

1.2 The battery kay shown in Fig. 2
with fuses in Fig, 8 are provided
to control the battery supply to the
atation cord telephone and disl, cen-
tral office trunk and tie trunk circuit
in a single position switchboard where
central office and building battery is
inaccessible for replacement of fuses.

1.3 The battery key shown in Fig. 5§
is provided for one position
where local battery is used and fuses

are accessible for replacement.

1.4k The fuses and the battery key

shown in Fig, 6 are provided for
two positions with central office
battery or building battory where the
building battery is inaccessible for
replacement of fuases.

1.5 The battery xey shown in Fig. 7

is provifed for two positions with
local or bullcing battery and battery
is accessit! for replacement of fuses.

1.6 The buzzers in Fig. 1A are pro-
vided for operation on ringing
current. “ne 8A buzzer differs from
the 4B bur-er in that the volume can
be regulated by the P.B.X. attendans.
1.7 The buzzer and assoclated appara-
tus in Fig. 1B are provided when
a buzzer operated on the P.B.X. bat-
tery is required.
1.8 The foot switch is provided in
Fig. 4 for use when the buzzer is
to be silenced by a foot operated
switch.
2. WORKING LIMITS

Station Lines With-
out Line Relay

with With
2W Lamps B2 Lamps
Maximum External 70 ohms 150 ohms
Circuit Loop
Resistance
Minimum Insula- +~15000 ohms

tion Hesistance

#Combined Insulation Hesistance of
all station lines without line relays.

3a
3.1

FUNCTIONS

To provide an audible signal on
calls originated by stations, in-
coming calls on central offico trunk
circuits and incoming calls on tie
trunk circuits.

o provide an audible signal on
disconnection by stations or tie

trunk on rear cords.

3.3 To provide meana of cutting off
the battery to the station line,

cord, telaphone and dial, central of=-

fice, trunk, and tie trunk clrcuits.

Joi

3.4 To provide means of equalizing

the Lattery potential between two _
positions when batiery is supplied over
cable pairs from the central office
or a battory which is inaccessible,
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3.5 To provide an audible signal op-
erated on ringing current.

3.6 To provide an audible signal op-
arated on the P.B.X. battery.

3.7 To provide for ths use of a Iocal
battery at the P.B.X.

L. CONNECTING CIRCUITS

When this circuit is listed on a
key sheet the connecting information
thereon {s to be followed.

L.1 550C, 551A or B P.B.X. station
line circuit - SD-66181-01 or
SD=-66110-01.

L.2 550C,
trunk circuit
SD-66109-01.

551A or B Central office
- SD-66163-01 or

4.3 550C, 551A or B P.B.X. Tie trunk
circuits - SD-60401-01 or
SD-66039-01.

L.% 550C, 551A or B P.B.L. ringing
circuit - SD-66182-01 or
SD-65118-01.

4.5 550C, 551A or B P.B.X. cord cir-
cuits - SD-66179-01 or
SD-66022-01.

L.6 24,V central office battery supply
leads - SD-90222-01.

BELL TELEPHONE LABORATORIES, INC.

L.7 550C, 551A or B P.B.X. telephone
and dial circuit - 5bU-606180-0G1
or S5D-66023-01.

4.8 Long line or long trunk circuita.

DESCRIPTION OF OPERATION

5. Wwhen the BUZZER key 1s turncd to

ON position the buzzer Fig. 1A or
1B s connected to the make contact of
relay (N)., When the line lamp on &
station line, central office trunk, or
tie trunk or & rear cord lamp is lignted
relay (N) operates causing the buzzer
to operate. When the lamp is extin-
guished relay (N) releases and the
buzzer is silenced,

6. Battery ls supplied to the central
office trunk, cord, tie trunk, tLele=-
phone and dial, end station line cir-
cuits through the BATTERY key when it
is in the "ON" position., Battery is
disccnnected from this apparatus when
the BATTERY key is in the "OFF"™ posi-
tion to prevent the lamps from lighting
and to prevent the relays in the cord
circuits from operating in case the as-
sociated WIGHT xeys are released. The
BATTERY for long line or long trunk

aquipment 1s not connected through the
battery cut-off key in order to provide
for night service,

DEPT. 3310-CJS-RLL-DU
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EQUIPMENT INFO ED-6563k-01
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SAME ISSUE NUMBER AS THAT OF THE
SHEET INDEX

PBX SYSTEMS
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AUXILIARY SIGMAL AND
5. THE LAST ISSUE NUMBER OF THE SHEET BATTERY CUT-OFF KEY CIRCUIT
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CIRCUIT NOTES: .

[1+]]

FEATURE OR OPTION

PROVIDE

3
IFiG. OR [QUANTITY

A-C BUZZER LA [YORdIPLR PBX
18 | G |IPER PBX
| L 1B P JIPEA PBX
550C _PBX | U LPER PBX
AUX SIG. CKT. SiA DRSSP PBX] |
lBUZZER FOOT Sw, |PROVIDED 4 PER PBY]
NOT PROVIDED rl.i

FOR ONE POS.WH WOC
BAT iS5 USED AND st PBX | 5 |W [|PERPBX

BAT | ARE ACCESSIBLE !’Oﬁ
REPLACEMENT  [S3&
20 [ 3| w jreereex
PBX

BAT
MEY

FOR ONE POS. WHERE
OFF. OR BLDG. BAT. 15 AC-

Cl 2| v fierPex

CESSIBLE FOR REPLACE- 53‘;

MENT OF FUSES,

W
2 |OR [IPER PRX

FOR ONE POS WHERE CENT|
OFF OR BLOG BAT 1S N~ [P k|8 | U |IPERPEX
BAT |ACCESSIBLE FOR RE- [3gia
REY | PLACEMENT OF FUSES. [gp | 2 | W
L |OR |IPER PR X
558 | g |
Fax
FOR TWO POS WITH CENTIS50C | o | | IPER
OFF BAT.OR BLDG BAT. |[PRp X 2 POS
T| WHERE BLDG. BAT IS IN- B84 w
EY| ACCESSIBLE FOR REPLACE-| OR | g [on| | PER
MENT OF FUSES 5518 v | 2 POS
PBX
FOR TWO POS WITH LOCAL|S50C | 5 |y | | PER
OR BLDG. BAT AND BAT PBX
BAT (1S ACCESSIBLE FOR RE- E5ia | | w
KEY|PLACEMENT OF FUSES, | om | 7 lor | LPER
5518 v | 2 POS.
FBX

102
|RECORD OF FIGURES, WIRING , AND APPARATUS CHANGES
AANGE DRECORBSIOPTION sgp| YSE IN CIRCUIT
ON 155 |DO NOT | WAS INOTE
SPECIFY| FURN, STO [ASM | MO
T
BUZ)
3D | S ORT |[FoR PBX s T
5514
B
v
(BAT)
3-D |WOR v FOR PRX w v
N 5514
5518
FOR PoX]
4-0 Shoe v
7-D_|[X OR Y X Y X
7-D |ZORfIG4l 2 Zf1G4
8-0 FIG.5
» FIGS
8-D = FIG.3
80 FiG. 8
9D |[NORR| n ] "

EQUIPMENT NOTES:
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202 ON THE CIRCUIT LABEL IN THE 550C PBX THE “BuZ®

PUNCHING |15 DESIGNATED "BAT

203 PUNCHINGS B4 & B5 ARE PROVIDED ON THE 550C 80

L 320 LINE, PBX ONLY

204 THE BATTERY CUT-OFF KEY IN THE 2ND. 551 PBX POSITION
LD BE REMOVED ANDE#J_D

205 ALL LEADS CONNECTED TO 7
CUT-OFF KEY SHOULD BE R

SHOU
SPLICED AND TAPED TOG

TAPED TOGETHER.

BUZZER. BATTERY
ON  OFF ON  OFF
@amw @495;;
@-ne'r @490u
= 14 -28V

WORKING LIMITS

MAX EXT CRT.LOOP
MIN. INSULATION RES
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2W LAMPS
Tow
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550C PBX BATTERY
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]
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PBX SYSTEMS

MNO. S50C, S51A, OR 5518
AUXILIARY SIGMAL AMD

BATTERY CuT-OFF KEY CIRCUIT

®

BELL TELEPHONE LABORATORIES [ '3'5-
INCORPORATED
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[CRA
100

CONNECTING RACK

IN IST. POS.

CONNEC"I ING RACK
IN 2ND. POS

1G. 51 FIC..52J (Eolacngazl
FOR FIG |
&sgg rr!%;} { 551 PBX 550C PBX
WH?.N——-- STRAP FOR 5m|:|NgN STRAP FOR TO LONG LINE C.0 BAT
CKT & _ ASCIaUZZER CKT. G _ ACBUZZER | oo TRK.CKTS . \B!
B
ST, Z
TOo CO B3
SHOWN IN OMFIGS
; ;c.:es:, :;a SEE NOTE 202 (g g ¢o" Rk . i
" BUZZER OR 61462 BUZZER OR —t A NOTE
STRAP (AUX SIG) INDR STI‘«E’AE (AUX S1G)INDR 203
Buzzen (N) REL. BUZZER (N REL =
TO GRD: TO GRD. ' —==(T)REL
PCHGS. ON 550C PBX PCHGS.ON 551 PBX —~I(L) REL
CONNECTING RACK MISC TS
-~(8) REL
& —(TEL)INDR
= cuqrATo'rr
NC! KEY
Pe 550C PBX
c NG RACK
FIG. 54 FIG.5°
(FOR FIGS 2 & 8) IFOR Fit. 3)
550C PBX 550C PBX
TO Lok LINE T0 I.OhéGR LINE
.0 BAT .
LONG TRK.CKTS. b LONG TRK CKTS AN X
TO "A" FUSE TO LOCAL BAT—  — . —p—BAT CUT-OFF KEY
) sEE NOTE
201
B3
B4
SEE NOTE 203 SEE NOTE 203
BS,
— —(T) REL
—=(L) REL
——(B) REL.
— —(TEL) INDR
SEE NOTE 202~ BAT CUT-OFF ¢ t
PCHGS.ON 550C PBX 20z SEE NOTE 20i
CONNECTING RACK = N S500 Fa
CONNECTING RACK
FIG.56
IFOR FIG. bl
550C PR
TO LONG LINE
LR - .0, BAT CO BAT
LONG TRK. CKTS. E 8!
TO A" FUSE -
B
G 9B FUSE 32 BAT.CUT-OFF KEY
B3 ' :
10 2nD POS 2 >
SEE NOTE 203 — .M ! SEE NOTE 201 SEE NOTE 203 ——
TIE . (. TO0 TIE i
TRK CKTS (7 ReL TRK. CKTS! ) ReL.
=-—{L) REL ===(L) REL.
—=—=(B) REL == ——(B) REL
TEL)
== (TEL) INDR SEC NOTE 202, ~ O&——=(TEL) INDF
B ey
SEE NOTE 202 — BAT.CUT-OFF Key BATCUOFF KEY TO BAT. C * KEY
SEE NOTE 201 scs: NOTE 201 SEE NOTE 2
PCHGS.ON 550C PBX ON 550C PBX

PAX SYSTEMS

NO. 550C, 551A, CR 5518
AUXILIARY SIGNAL AND
BATTERY CUT-OFF KEY CIRCUIT

SD-66123-01-Gl

BELL TELE PHONE I..A BORATORIE -
INC ORPOR,

I T
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TO LONG LINE OR

LONG TR, CKTS

TO LOCAL OR BLDG BAT
THRU FUSE FOR IST. POS

TOLCOCAL OR BLDG BAL 5
THAU FUSE Mm%& % 1

FIG. 57
(FOR FIG 7)
5350C PBX
C.0. BAT
Bl

B2 BAT. CUT -OFF KEY,
IST. POS.

B3

10 2ND. POSA—O—1—
B4 L. SEE
SEE NOTE 203 SEE NOTE 201 NOTE 203
BS
cos 7O TIE 2es
AR kTS ———(T) REL TR CHYS ——=(T)REL
——— (L) REL ——=(L) REL
DIAL
——=— (8] REL SEE NOTE 202 ——={8 REL
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BAT, SEE NOTE 20%
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FIG 59 60
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MISC. T S
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FIG 61
(FOR FIG. 6)
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! 1
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==) REL. TO BAT. _r—==(L) REL.
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- ]
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TO"B" FUSE ——t0
T0 2ND PosA—p

TO
BAT. CUT-OFF KEY
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SPARE
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-—— SEE NOTE 201

PCHGS. ON IST.
551 PBX MISC T.5.

‘— SEE NOTE 204

10p

CRA|

PBX SYSTEMS

NO. 550C, 551A, OR 5518
AUXILIARY SIGMAL AND
BATTERY CUT-OFF KEY CIRCUIT

®

SD-66123-01-G2

BELL TELEPHONE LAEOHA'TORIE!I
INCORPORATED
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TO TIE TRK CKTS
TO LONG LINE OR

LONG TRK.CKTS |
TO LOCAL OR BLDG BAT

——- (TRK) RES
——=(8B) REL.

THRU FUSE FOR IST. POS e
TO LOCAL OR BLDG. BAT.
THRU FUSE FOR 2ND POS. "o

10 2ND. POS At
SPARE TERMINAL S —

PCHGS.ON IST.

551 PBX MISC. T. 8

FIG 62
(FOR FIG.7)
551 PBX

TO BAT
CUT-OFF KEY,
I1ST POS

TO TIE TRK
CKTS
PCHGS. ON 2ND. 55! PBYX
MISC T5

BAT, CUT-OFF
KEY

15T POS.

‘— SEE NOTE 201

PBX SYSTEMS

NO. 350C, 551a, OR 5518
AUXILIARY SIGNAL AND
BATTERY CUT-OFF KEY CIRCUIT

SD-66123-01-G3

BELL TELEPHONE LABORATORIES I “ég‘
INCORPORATED
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5p-66123-01 CIRCUIT REQUIREMENTS DFAWING|
NO. 550C, S51A, OR 551B PBX AUX SI1G AND BAT, CUT-OFF KEY CIRCUIT [AUX) ISSUE
APPARATUS MECH REOT CIRCUIT PREPARATION T, DIRECT CURRENT FLOW REQT | : A
7 BLOCK TEST DATA ‘r::r‘ 'rs:‘slr ATER et Re REMARKS &
BSP | CONT | ARM. cLP | TEST | TEST | ‘conx | READJ A |
DESIG| CODE |OPT | FIG. OR | SOAX | ]
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TEST NOTES:
1. THE 48 OR MC BUZZER SML} BE ADJUSTED TO OPERATE
SATISFACTORILY WHEN THE (M) RELAY IS BLOCKED OPER-
ATED AMO THE BUZZER KEY 1S TURMED "ON".
PEX SYSTEMS
MO. 550C, 5S51A, OR 5518
AUXTLIARY SIGNAL AND -0l-
ariiniin sici e, (@) |sp-eeiz3-01-Fi
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BELL TELEPHONE LABORATORIES |’y
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CIRCUIT DESCRIPTION CD-66109-01
8YSTEMS DEVELOPMENT DEPARTMENT Iscue 6-D
PRINTED IN U.S.A. (3 Pages) Pege 1

PBX SYSTEM
#550C, S5S51A OR 551B
CENTRAL OFFICE TRUNK CIRCUIT
CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES

D.l Working limits for Fig. C changed. The working limits for-
merly were as follows:

Fig- 72V Min. 75V Min. 80V Min. 84V Min. 90V Min.

A 550w 600« 700« 800« 1200«
B #3550« *650w 1200«
Cc 1200w 1200 1200w 1200w 1200

*Min. l.1 mf. measured capacity of 1 mf. condenser,

All other headings under "Changes", no change.

l. PURPOSE OF CIRCUIT

1.1 This circuit is used to provide a means for connecting the
550C, 551A or S51B switchboard to a dial central office, or
to a manual central office.

2. WORKING LIMITS

2.1 Fig. 72V Min. 80V Min, 84V Min. 90V Min.
Max. Conductor Loop A 550, 700, 800 1200w
B %550k %650, 1200,

c 1200 1800, 2400, 4000,
*Min. l.1 mf. measured capacity of 1 mf. condenser,

Minimum Insulation Res. Manual Panel and Crossbar 20,000
Step-by-Step 30,000«

3. FUNCTIONS

Sel To give a visual signal when ringing current is applied to
the trunk at the central office on incoming calls,

3.2 To prevent the trunk lamp from lighting on outgoing calls,

TCI Library: www.telephonecollectors.info



CD-66109-01 - ISSUE 6-D -~ PACE 2
3.3 To prevent a false pulse when plug is inserted in the Jjacke.

3.4 To disconnect the line winding of relay (L) from across the
line to improve transmission.

3.5 To prevent a false line lemp upon disconnection.

4. CONNECTING CIRCUITS

4.1 No. 550C, S51A or 551B PBX auxiliary signal and battery
cut-off key circuit.

4.2 Subscriber's line circuit in manual, panel, crossbar or
step-by-step central office.

4.3 No. 5500, S551A or 551B P,B.X. cord circuit.
DESCRIPTION OF OFERATION
S. INCOMING CALLS

When ringing current is applied to this circuit at the as-
sociated central office, relay (L) operates on its second-
ary winding and locks on its primary winding under control
of the jack. Relay (L) operated causes the trunk lamp to
light and the buzzer in the associated auxiliary signal cir-
cuit to function as an indication of an incoming call.

ANSWERING

When the plug of the cord circuit is inserted in the trunk
Jack aspociated with the lighted lamp, the holding path

of relay (L) is opened and the relay releases extinguishing
the trunk lamp. The jack is so arranged that the ring side
of the line is not connected through until the tip springs
are operated. This prevents a false pulse should the plug
of the cord be inserted only part way in the jack. The
operation of the jack springs also disconnects the line
winding of relay (L) from the tip of the trunk to improve
transmission and with Fig. A to connect it to the ring con-
ductor to remove any charge remaining on the condenser
after ringing so as to prevent the relay operating on the
removal of the plug from the jack.

7. OUTGOING CALLS
When the plug of th: attendant's cord circuit is inserted

in the trunk jack to make an outgoing call the springs of
the jack operate and function as described above,

8., THERMISTORS

The thermistor i1s a thermal device which ordinarily has a
very high resistance {n the ¢rder of 100,000 ohms. On &

TCI Library: www.telephonecollectors.info
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short surge of current such as occurs on disconnection the
thermistor does not have time to heat and presents a high
resistance to the circuit preventing the operation of the
(L) relay. On ringing current which continues for approxi=
mately two seconds the thermistor will heat up in about one
second and lower its resistance to about 1000 ohms. This
will allow sufficient ringing current to flow through the
condenser and the relay to cause it to operate in the usual
manner. This resistance has the effect of decreasing the
range of the P.B.X. trunk circuit. It is not directly de~
tectable from the trunk loop because of the resonance be-
tween the relay winding and the series condenser. However,
the decrease is appreciably as is indicated in the working
limits. When it is necessary to obtain a longer loop than
can be obtained with the existing cnndenser in the circuit
it should be replaced with a condenser of 1.3 mf. as indi-
cated in the drawing.

MODIFICATION QOF EXISTING P.B.X.'s

It has been the practice with Fig. A, in step-by-step ex-
changes to provide a reversal at the IDF in order to re-
duce the effect of the surges which cause a false line
lamp on disconnection. When the thermistor is added to
the circuit it is no longer necessary to make this rever-
sale.

BELL TELEPHONE IABORATORIES, INC.

DEPT. 3330
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CIRCUIT REQUIREMENTS

¥
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30-86109-01
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CIRCUIT DESCRIPTION

CD-66022-01
Issve 9-D
Dwg. Issue 11-D

P.B.X. SYSTEMS
NO. 550C, 551A OR 551B
CORD CIRCUIT

CHANGES
B. CHANGES IN APPARATUS

B.1 Superseded Superseded By
Relay 178AF Relay 178CM

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 The use of the 178AF relay is rated Mfr.
Disc. to show realistic ratings for oboles-
cent apparatus.

D.2 The rating of the circuit is changed from

A&M Only, Mfr. Disc. for 550C P.B.X., to

Mfr. Disc. to agree with the rating of the 5561A
and 551B P.B.X.

D.3 Note 106 is added.
All other headings under changes, no change.

1. PURPOSE OF CIRCUIT

1.1 This circuit is ‘used at a No. 550C, 551A or

551B P.B.X. switchboard to establish con-
nections between two local sta.tions or a local
station and a central office trunk.

2. WORKING LIMITS
STATION TO STATION

Supv.

14V 156V 17V 19V 21V

Max. Ext. 185w 2000 2350 270w 305w
Ckt. Loop

Min. Ins. 20,0000

Res.

Trunk Supv.
See Range Charts.

3. FUNCTIONS

3.1 Completing talking connections between
local stations.

3.2 Completing talking connections between
local stations and central office trunks.

3.3 Attendant dialing on front cord.

3.4 Thru dialing and supervision on station
to central office connections.

3.5 Thru supervision with cord splitting on
central office connections.

3.6 Nonthru supervision.

. . = = L
3.7 Ringing supervision on front cord on cen-
tral office connections.

3.8 Ringing on front and rear cords.

3.9 Double supervision on local connections.

4. CONNECTING CIRCUITS

When this circuit is listed on a keysheet,
the connecting information thereon is to be fol-
lowed.

4.1 No. 550C, 551A or 551B P.B.X. station
line circuit SD-66110-01.

4.2 No. 550C, 551A or 551B P.B.X. trunk cir-
cuit SD-66109-01.

4.3 No. 550C, 551A or 551B P.B.X. ringing
circuit SD-65118-01.

4.4 No. 550C, 551A or 551B auxiliary signal
and battery cut-off key circuit SD-66123-
01.

4.5 No. 550C, 551A or.551B P.B.X. attendant’s
telephone circuit and dial circuit SD-
66023-01.

DESCRIPTION OF OPERATION
5. COMPLETING LOCAL CONNECTIONS

When the rear cord plug is inserted in the
jack associated with the lighted line lamp, the

Page 1
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lamp is extinguished, the supervisory lamp associ-
ated with the front cord is lighted and relay (A)
operates preventing the supervisory lamp associ-
ated with the rear cord from lighting. The talk
and dial key is then operated connecting the
attendant’s telephone set across the cord for talk-
ing. On learning that a local connection is wanted,
the plug of the corresponding front cord is in-
gerted in the station jack of the called line. The
front cord ringing key is then operated connecting
ringing current to the line to signal the called
station.

When the receiver is removed from the
switchhook at the called station, relay (C) oper-
ates. Relay (C) operated causes the front cord
supervisory lamp to be extinguished as an in-
dication that the called party has answered.

5.1 The operation of the switchhook at either

station will cause tie corresponding relay
(A) or (C) to release and reoperate in turn flash-
ing the associated supervisory lamp as a recall
signal.

5.2 Disconnection on Local Call

When the receivers are replaced on the
switchhooks at the calling and called stations,
relays (A) and (C) release in turn allowing the
associated cord supervisory lamps to light as dis-
connect signals. The plugs of the front and rear
cords are then withdrawn from the associated
jacks and the circuit restores to normal.

6. COMPLETING CALLS DIAL CENTRAL OFFICE
6.1 Calls Djaled by Attendant

The call is answered as described in para-
graph 5. With the talk and dial key operated, the
plug of the front cord is inserted in an idle trunk
jack operating relay (T). Relay (T) operated
prevents the front cord supervisory lamp from
lighting, disconnects P.B.X. battery and ground
from the cord, short-circuits relay (C) and causes
(E) to operate. Relay (E) operated, removes the
retardation coil from across the tip and ring of
the cord and short-circuits the secondary (36
ohm) winding of relay (A). The circuit is now
in condition for the attendant to dial the central
office. After dialing is completed, the talk and
dial key is restored causing relay (E) to lock
thru its own contacts under control of the talk
__and dial key.

Page 2

6.2 Disconnection on Attendant Dial Calls (Thru
Supervision)

When the receiver is replaced on the
switchhook at the local station at the end of the
call, relay (A) releases relighting the rear cord
supervisory lamp as a disconnect signal and
operating relay (S), and the apparatus at the
central office releases. Relay (S) operated, splits
the cord to prevent ringing the station falsely
should the trunk be reseized at the central office
before the cords at this P.B.X. are withdrawn
from the jacks. When the plugs of the cords are
withdrawn from the associated jacks, all operated
apparatus releases restoring the.circuit to normal.

Should the trunk be seized by the central
office apparatus before disconnection by the at-
tendant, relay (R) operates on central office
ringing current and holds over the ringing in-
terval. This causes the front cord supervisory
lamp to light as a recall signal. When the talk
and dial key is operated the retardation coil of
the dial circuit is bridged across the line and
relay (E) is released. Relay (E) released con-
nects the retardation coil across the tip and
ring of the cord to trip machine ringing and
also releases relay (S). Relay (S) released con-
nects the tip and ring of the rear cord to the
tip and ring of the front cord. The call is then
completed by inserting the plug in the called
station line jack and operating the rear ringing
key.

6.3 Disconnection on Attendant Dial Calls (Non-
thru Supervision)

When the receiver is replaced on the
switchhook at the local station at the end of a
call, relay (A) releases relighting the rear cord
supervisory lamp as a disconnect signal and re-
leasing the (E) relay. Relay (E) prevents the
(S) relay operating and connects the retardation
coil across the tip and ring of the cord for holding
the central office connection. The plugs of the
cords are then withdrawn from the associated
jacks releasing all operated relays and restoring
the circuit to normal.

6.4 Calls Dialed from Station (Thru Dial Calls)

With the night and thru dial key operated
the plug of the front cord is inserted in the jack
of an idle trunk. Operation of this key disconnects

TCI Library: www.telephonecollectors.info



all apparatus in the cord except the rear super-
visory relay and relay (R) in series with the 2
mf condenser bridged across the cord. Either
or both supervisory lamps may or may not
flicker during dialing.

6.5 Disconnection on Thru Dialed Calls

When the receiver is replaced on the
switchhook, the central office apparatus is re-
leased and relay (A) releases lighting the rear
supervisory lamp as a disconnect signal. If the
trunk is seized by the central office apparatus
before disconnection by the attendant, the station
bell will ring and relay (R) will operate lighting
the front supervisory lamp during ringing inter-
vals. The attendant answers the call by restoring
the night and thru dialing key and operating the
talk and dial key. From this point on the circuit
functions as previously described.

7. OUTGOING CALLS TO MANUAL CENTRAL OFFICE

The call is answered as described in para-
graph 5. The plug of the front cord is then in-
serted in an idle trunk jack causing relay (T) to
operate. Relay (T) operated, disconnects the
P.B.X. battery and ground from the retard coil
in the cord circuit, bridging it across the cord,
lighting the line lamp at the central office. Re-
lay (A) may or may not remain operated during
the interval between the disconnection of P.B.X.
battery by relay (T) and the connection of central
office battery from the central office cord circuit.
When the call is answered by the central office
operator, relay (A) operates if released and ex-
tinguishes the rear cord supervisory lamp if
lighted. The call is then passed with the talk and
dial key operated. The talk and dial key is then
released and the circuit functions as described in
paragraph 6.1.

CD-66022-01, Issuve 9-D

8. INCOMING CALLS FROM DIAL OR MANUAL
CENTRAL OFFICE

When the plug of the front cord is in-
serted in the trunk jack associated with the
lighted trunk lamp and the talk and dial key is
operated, the trunk lamp is extinguished and relay
(T) operates. Relay (T) operated disconnects
P.B.X. battery and ground from the retardation
coil in the cord circuit, bridging the retardation
coil across the tip and ring of the cord to trip
machine ringing, and short-circuits relay (C).

The call is completed by inserting the plug
of the rear cord in the called station jack and
ringing current is applied to the line. When the
receiver is removed from the switchhook at the
called station, relay (A) operates extinguishing
the rear supervisory lamp and operating relay
(E) which locks under control of the talk and
dial key. Relay (E) operated opens the circuit
of the retardation coil bridged across the tip
and ring of the cord and short-circuits the secon-
dary (36 ohm) non-inductive winding of relay
(A) if lead “A” is connected.

9. DISCONNECTION

When the receiver is replaced on the
switchhook at the called station, relay (A) re-
leases relighting the rear supervisory lamp as a
disconnect signal and operates relay (S) if the
cord is arranged for thru supervision or releases
relay (E) if the cord is arranged for nonthru
supervision. From this point on, the circuit fune-
tions as described in paragraph 6.2 or 6.3.

10. MISCELLANEOUS APPARATUS
10.1 (A) Resistance

The (A) resistance provides a permanent
bridge across the cord for nonthru supervision
on trunk calls to prevent falsely recalling the
central office or toll operator.

BELL TELEPHONE LABORATORIES, INCORPORATED
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CIRCUIT DESCRIPTION

CD-66110-01
Issue 5D
Appendix 1D
Dwg Issue 7D
PBX SYSTEMS
NO. 550C, 551A, OR 551B
STATION LINE CIRCUIT
WITH OR WITHOUT LINE RELAY
Drawings for SD-66110-01 have been converted to 8-1/2 by
11 inch handbook size.
BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT 5336-LEVD-EVDL
Page |
Printed in U.S.A. 1 %zgﬂ
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CIRQUIT DESCRIPTION R —
SYSTEMS DEVELOPMENT DEPARTMEIT Issue 5D
PRmTED IN U.S.A. "2 Pagea} ;‘agﬂ l

F.3.X. SYSTEUS
Ny. 550C, 551A OR 551B
STATION LINE CIRCUIT
WITH OR WITHOUT LINE RELAY

CHANGES

v+ GAWGES IN CIRCUIT REQUIREMENTS OTHER THAN THOSE APPLYING TO
ADDED OR REMOVED APPARATUS

C.l Test value for relay (L) operate, changed from 11l ma. to 8.4
ma. to provide for increased range of station line circuit.
Test Note 1 added.
D. DESCRIPTION OF CIRCUIT CHANGES

Del Working limit, with line relay, changed -from 130 ohms max.
external ckt. loop to 500 ohms. Note 107 added.
All other headings under Changes, No change.
l. PURPOLE OF CIRCUIT
1.1 This circuit is used at a No., 550C, 5514 or 551B P.B.X.
switchboard to provide a means of establishing a connection
to a stetion on incoming and outgoing calls,

2, WORKING LIMITS

2.1 Line Signaling
without #ithout
With Line Relay Line Relajy
Line Using 2W Using B2
Relay Lamp Lamp
Max.Zxt.Ckt.Loop Res. 500 ohms 70 ohms 150 ohms
Min. Ins. Res. 20,000 " *

*The combined mimimum insulation resistance of all lines com-
mon to one aux, signal relay shall not be less than the min.
insulation resistance specified for the aux. signal relay.

3« FUNCTIONS
3.1 To give a visual signal on incoming calls from associated
station,

3.2 Extinguishing line lamp when ¢all is answered,

TCI Library: www.telephonecollectors.info
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JeB P{evendlng lamp from lighting when calling associated sta-
tion.

4., CONNECTING CIRCUITS

4.1 No. 550C, 551A ox 551B P.B.X. Auxiliary Signal and Battery
Cut Off Key Cirogit.

4.2 Ko, 550C, 5514 or 551B P.B.X, cord cirocuit.
DESCRIPTIQH OF OPERATION

So. ANSWERING INCOMING CALLS

Bs1 With Line Relay

When the receiver is removed from the switochhook at. the. as-
sociated station relay (L) operates. Relay (L) operated .
causes the line lamp to 1ight and the audible signal to funo~
tion, if the buzzer key in the associateéd auxiliary signal
and battery cut off key cirouit i1s operated, as an indication
that a call is being made. When the plug of the P.B.X. cord
circuit is inserted in the japk associmted with the lighieA.’
iine lamp relay (L) releases extinguishing the lighted line
Amp .

S22 Without Line Relay

When the receiver is removed from the switchhook at the a
sooiated station the line lamp lights and the ‘audible sigmal
funotions if the asscciated buzzer key is operated, When. tha
plug of the cord is inserted in the jack the line lamp is
extinguished,

6. OUTGOING CALLS
w on the station associated with this.line oircutt is to Bo
led, the plug of a cord pireuit is- inserted in, the jack

but no operation takes place other than the opening of the
juok contacta,

BELL TELEPHONR LABORATORIES, INC.

TCI Library: www.telephonecollectors.info



tuFRIO] .
DI=C)

1o2.

103.

10k,
105.

106.

107.

CIRCUIT NOTES:
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PCHGS. ON SEE | jape 10 el po
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el
a2t ®Y
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SEE NOTE 103
IA
THRU AUX SI&
lcrr AND BAT. KEY
=
1
__l__
(A) PROVIDE Y WIRING AND APPARATUS WHERE THE EXTERNAL
CIRCUIT LOOP RESISTANCE IS GREATER THAN 70 1 AND
NOT GREATER THAN 50001,
(8) PROVIDE X WIRING WHERE THE EXTERNAL CIRCUIT LOOP
1S LESS THAN 704,
THE USE OF THE A5 RELAY 15 RATED "A&M ONLY" AND 1S
SUPERSEDED BY THE USE OF THE ES RELAY ON ISSUE 2D.
THE USE OF THE 2W LAMP IN THIS CIRCUIT 15 RATED
"MFR DISC" AND |S SUPERSEDED BY THE USE OF THE B2 LAMP
ON ISSUE 30.PRIOR TO ISSUE 3D THE B2 LAMP WAS WOT SHOWN.
PROVIDE Y WIRING AND APPARATUS OR X WIRING IN ACCORDANCE
WITH THE MIN INS RES NOTE UNDER WORKING LIMITS.
PRIOR TO ISSUE 40 THE MAX EXT CKT LOOP RES WITHOUT LINE
RELAY USIIG B2 OR 2w LAMP WAS TOM,NOTE 101 WAS NOT RATED
“MFR DISC), AMD NOTE 105 WAS MOT SHOWM.
:;l!)ﬁl TO ISSUE 6D MAX EXT CKT LOOP WITH LINE RELAY WAS
T 14 - 26y
WORKING LIMITS:
WITH LINE SIGNALING
LINE REL WiTHOUT wWiTHOUT
LINE REL LINE REL
- USING 2w USING B2
LAMP LAMP
MAX EXT CKXT LOCP RES 5000 00 1500 SEE
MIN INS RES 20,0000 » » lltg;s
 THE COMBIMED MINIMUM INSULATIOM RESISTMACE OF aLL
LINES COMMON TO ONE AUX SIGNAL RELAY SHALL WOT BE
LESS THAN THE MINIMUM IMSULAT|ON RESISTANCE SPECIFIED
FOR THE AUX S51G RELAY.
REPLACING 190-8-10 & ES-203306 FOR STATION LINE CIRCUIT
50-66110-01
AEW CHLY
PEL STITENS "MER DISC." FOR 550C PBX

MO. 550C, 551a, OR 5518
STATION LINE CIRCUIT

WITH OR WITHOUT LINE RELAY

: ———]
BELL TELEPHONE LAIDRATOR'IESI 3G | memven
INCORPORATED

SD-66110-01-1
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PRIOR TO ISSUE 6D TEST VALUE wasS 11 ma,
INSERT REAR PLUG W JACEK.

50-66110-01 CIRCUIT REQUIREMENTS
NO. SSOC, 551A, OR 5518 STATIOM LINE CIRCUIT (STA L) ISSUE
et T e [
APPARATUS MECH REQT CIRCUIT PREPARATION TesT| see DIRECT cm:-:;a‘r‘now REQT 1 kR
oesic| cope |oer.| i BSP | CONT | ARM. A TEST CLIP DATA SET | TEST | TEST | TEST | ‘Soux | TEST | ReAD REMARKS "
| FIG. | PRES |TRVL| |ucyiate | CONN BAT. | CONN GRD |PREF| MOTE | WDG | FOR [y T wa | wa
=t ———
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L £5 1 L 15 RT(L) GrO| 1,2 0 8.4[ 8
RT(L) GRD| 2 R 2.8] 3
L AS D RT(L) GRD| 1,2 Q 8.4] 8
RT(L) GRD| 2 R 2.6] 2.8
=
TEST NOTES:

PBX SYSTEWS

MO, 550C, 551a, OR 5518
STATIOM LINE CIRCUIT

/j SD-66110-01-2
i2
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CIRCUIT DESCRIPTION \

CD-66023-01
Issve 11-D

Dwg. Issve 11-D

P.B.X. SYSTEMS
. NO. 550C, 551A OR 551B
TELEPHONE AND DIAL CIRCUIT

CHANGES
B. CHANGES IN APPARATUS
B.1 Added
2-223A Jacks — Fig. 8
D. DESCRIPTION OF CIRCUIT CHANGES
D.1  Note 112 is added.

D.2 Fig. 3 is added when a second pair of
attendants telephone set jacks is required
in connection with Fig. A or C.

All other headings under Changes, no change.

1. PURPOSE OF CIRCUIT

1.1 This circuit is used at a 550C, 551A or 551

.PBX by the attendant to listen and talk
on connections established by the associated cord
circuits and for dialing to Panel or Step-by-Step
Dial Central Offices.

2. WORKING LIMITS
2.1 None.

3. FUNCTIONS
3.1 Attendant talking and listening.

3.2 Dialing called number to dial central of-
fices.

3.3  Arranged to prevent false pulses to panel
central offices.

34 Arranged to prevent clicks to the attendant
on operation and release of “Talk and
Dial” keys.

4. CONNECTING CIRCUITS
4.1 No. 550C, 551A or 5561B PBX Cord Circuit.

4.2 No. 560C, 661A or 551B PBX Auxiliary
Signal and Battery cut-off key circuit.

DESCRIPTION OF OPERATION

5. TALKING AND LISTENING ON CONNECTIONS

When the plug of the attendant’s telephone
set is inserted in the jacks associated with this
circuit and the “talk and dial key” is operated
in the cord circuit, the attendant’s telephone set
is bridged across the tip and ring of the cord.
This enables the attendant to talk or listen on
connections established by the cord circuit.

It will be noted that the receiver circuit is
closed last on the operation of a “talk and dial
key”, this prevents a click to the attendant on
the operation and release of the “Talk and Dial
Key”.

6. DIALING CALLED NUMBER TO STEP-BY-STEP OR
PANEL DIAL OFFICES

When the “talk and dial key” of the cord
circuit is operated and the dial tone received, the
dial is moved off-normal. Relay (H) operates on
the off-normal contact of the dial through its
primary winding. Relay (H) operated, discon-
nects the ring of the attendant’s telephone circuit
from the cord, operates relay (D) and connects
resistance (R) in parallel with the 54B retard-
ation coil. Relay (D) operated, disconnects the
ring of the attendant’s telephone circuit from the
repeatihg coil, short-circuits the 54B retardation
coil, connects ground to the secondary winding
of relay (H), and operates relay (F). Relay (F)
operated, disconnects the tip and ring of the rear
cord circuit from the tip and ring of the front
cord circuit and éonnects the tip and ring of the
rear cord to the repeating coil and relay (B).
Should the receiver be off the switchhook at the
calling station, relay (B) operates through the
cord circuit and the station loop, otherwise it
will operate through the holding bridge in the
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cord circuit. Relay (F) is then locked operated
‘nder the control of relay (B).

When the dial returns to normal, relays
(D) and (H) release. Relay (H) is sufficiently
slow in releasing to hold resistance (R) in parallel
with the 54B retardation coil until the current
in that coil is partly built up. This prevents a
false pulse at the end of each digit when dialing.
Relay (D) released, connects the 54B retardation
coil across the tip and ring of the front cord and
connects the ring of the attendant’s telephone
circuit to the repeating coil. Relay (H) released,
connects the ring to the front cord. Relays (F)
and (B) remain operated under control of the
talk and dial key of the cord circuit until the dial-
ing is completed. When the talk and dial key is
released relays (F) and (B) release and restore
the circuit to normal.

7. CLCK REDUCTION
The varistor is provided to reduce the in-

. tensity of clicks in the receiver. With normal

taiking voltage the resistance of the varistor is

- very liigh, but on an increase of voltage the re-

gistance is reduced to a very low value which
reduces the intensity of the clicks heard in the
receiver,

8. FIG. 3

This figure provides a second pair of tele-
phone jacks which may be used in connection
with Fig. A or C. With this figure two operators
may be connected at the same time.
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