CIRCUIT DESCRIPTION

CD-65718-01
ISSUE 9AC
APPENDIX 4B
DWG ISSUE £5B

PHY SYSTEMS
TLE TRUNK CTRCUIT
NO. 58528, 552D, 5564, GUBA, B0BA, 6OGB,
607A, 607B, 60BA, 608B, 6OBD, 7OLA, 701B, 7OLPK, TORA,
TLik, 7118, 7ILPK, T40E, 754, 7574 O Fo0b
OUTGOING MANUAL AND DIAL SETIOTED
AND DIAL REPEATING
Y INCOMING PULSE CORRECTING

CHANGES

A. Changed and added Functilons

A.1 Effective thiles issue provision is made
for use of Delsyed Disl only when this
trunk is used with the No. 7564 PBY,

B. Changes in fppsratus

B.1 Buperseded Superseded By
Capacitor DT, Capaeitor DT,
Eyig shor, Type S5hog,

&f} mi. . ‘E‘% ﬁif;
Uption ¥T, Fig. C Optlion UH,
and Option UG, Figa. €, 8 and
Fig., & snd Theory Theory
Schematic B. Schemstie 3,
Resistance lamp A, Begistence lamp A,
Type 144, Type 143,
Cotion WS, Dptlon UK,
Pilgs. 1 snd 18 Pige, 1 and 18
Capacitors BaF, Cepacitors E&F,
W - Type KS-13486, Type K8-1952h,19
o Option UH, dption U0,
Fig. 21 » Fig. 21
Beslistor TP, Resistors TP
E8~-13400, ES-19150,11,
Option Y7, © Option UH,
Pig. C . ¥lig. ¢
B.2 Addsg

Resistop DT, Type 1480, 121 ohms,
Optlon UM, Flge. €, 8 and
Theory Schematic B,

Network E, # 1884, Optlon UP,
Plgs. 1 & 1
c,

Changes in Cireult ReogulPements Other

Ooe Leused by Changes 1 Anbaratus

.1 Test and resdjust currents for relay R
are medifled to mateh the publishsd
operating speclfications for type 280 DD

Crelay, as used in common systems DY slgnal-

ing oiroult.

WITH OR WITsHou?
E AED M LEAD SUPERVISION

)

. Deseription of Changes

L The Title Boxes sre changed fo:

(2) Rerate the circult to Addition end
Maintenancs Only (A&M Only) for all

avstems except TULPK,

o

P

g,

b} Correct drawing code (1J99).
{c} Indicate replacing ciroult 1s
8D-65718-02.

D.2 Options UE and UF are added and rated

Standard. Prlor %o this issus, 17 an
attendant at sn associsted S0HA or AOHD
gwltchboard erroneously plugged a cord
inte thisz jeck cilreult and then removed
the plug without having opersted the TALY
ey, the trunk would remein pertislly

cselzed untll the sttendant subsequently

reentered the Jeck and fully processed s
call. Buch an scilon i congtrusd as an
abtendans error. It is esslly remedied
nowever, by epplying opblon UF, ALY appli-
cations invelving type 606 or H07 switen-
boards use option UE. - Optlonz UE snd UF
appear Iin Figures ©, £ and note 312 {Theory
Behematic Plgure B). The ¥B-174G0,14 :
reglistor TF is replaced with ¥K5-189150,12
resistor TP as g part of the optlon YT
and UH changs.

‘DL.3 Prior to this lssue, when this eireult

was used with & 608 typs sultchbosrd
and W carrier an objoctlonable nolse was
hesrd in the attendant headset until disl-
ing was siarted. With this isgsue, capaciior
DT ds rewmoved and replaced with s network
{capasitor D74 mfd {type HL2GY and reszistor
SI-181 ohms [type 144} of lower impedance
which s2liminates the nolse. Option YT is
rated MD in FPlgure ¢ to remove capacitor DT
and gas tube and resistor TP, Optlon UH
is added snd rated Standard to add the ges
tube, resistor and new capacitorSresistor
DY, Optlon U0 1z added and rated MDD to
ramove gapacitor DT for Fig., 2. Option UH
alresdy deslgnated Btandard 1z used to sdd
new gapscitor/reslistor DT to Plg. 8. Hote
312 [Theory Schemetic for Figure §) also
indicates use of the new components,

R

#
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/Q,ﬁ Option

#

OD-657L0-00 = IBLGE

13 1s added and ra

dleate unse of bype 1HA re
4 in Figures 1 and 15 is 10 be
ffse ©f the new type LGB resist
improve btrensmission on short

4]

red M to in-
siatance 1
aiscontim
ance Llamp will
ieops. Option

UK 15 added snd rated Standard 1o indlcate

use of resistance lamp type 148 in Flgures

1 and 1B,

D.5 Cptions UL and UM are des

ignated and

rated Standard for use in Flgures L;

18, note 102 and note 312 {The

ory Behematic

For 2 wire snd b wire operation). Option o
provides tor delmyed 4ial operatlion only

whnen used with type 750A PBX.
spplications use optlon Ules

1.6 The two B0 mid ¥E-13886 ¢

All other

an type capac-

itors B oend F in Plgure 21 sre rated

warufscture Discontinued with
They are replaced by two K3-18
capacitors by use of gtandard

BELL TELEPHONE LABORATORIES, I

{(WECo 5120HW-BWM-LKT)
DEPT 5337-RVL

Page ¥
2 Pages

option UH.
524,10 pigtall
option UO.

NCORPORATED

4 type of supervisio

4 [Fisk, ¥ with ¥ type single fre-
cuengy slgnailng sguipment. 1D may also
ve used as desired when 1t 1s fellt that
use of the network will lmprove sigrnaling
relay contact life on other types of E & M
iesd signaling circults.

< g

e EE

1.8 Connecting information for 800k PBX is
added to Figure P and to CAD 95,

D.9 Strapping information Tor oaDs 36 and
67 is correctad.

.10 Provision Tor option UP is provided in
CADs 16, 36, 5% and 67.

7.1l CAD 72 is added.
D.12 ERecord of Figs. and optlons i updated.

D.13  Add SD-gg421-01 to connect
information.

girpuit
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CIRCUIT DESCRIPTION CD-65718-01
ISSUE 9aC

APPENDIX 3D

WG ISSUE 24D

PBY SYSTEMS
TIE TRUNK CIRCUIT
NO. 552A, 552D, 556A, 6054, 6064, 606B,
vy 607A, 607B, 608a, ©0BB, 608D, 7014, 701B, 7O1PK,
: 7024, 711A, T11B, 711PK, THOE, 756A, 757A OR B0OA
OUTGOTNG MANUAL AND DIAL SELECTED
AND DIAL REFPEATING
INCOMING PULSE CORRECTING
2 WITH OR WITHOUT
: E AND M LEAD SUPERVISION

'CHANGES

D. Descriptlon of Changes x

p.1 ¢aDs 16, 36, 54, 64, and &7 are revised on a no-record

bhasis to conform with the Western Electric Company
wiring drawings in connection with the application of UA,
UB, and UC options added In issue 22D of this circult.

¥, Changes in CD Sections

F.1 In Sectien II, Page 25, 13.01, the third sentence is
changed to read "The 4B contact of the B2 relay should
be ..o...."

¥.2 In Section II, Page 26, 19.05, the [irst sentence 1is
ehanged to read "When single-frequency signaling is
used, varistor T is provided to stop ceersal

#.3 In Section III, Page 1, 3.14-3.18, renumber to elimi-
nate second 3.14.

BELL TELEPHONE LABOBATORIES, INCORPORATED

DEFT 5333-FPWW-RDW

Page 1
Printed in U.S5.4. 1 Pnge
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CIRCUIT DESCRIPTION

CD-65718-01
ISSUE 9AC
APPENDIX 2AC
DWG ISBUE 23AC

PBX SYSTEMS
TIE TRUNK CIRCUIT - ;
NO, 552A, 552D, 556A, G05A, 606A, 606RB

6074, 607B, 6084, 508

B, 608D, 701A, TO1B, 7OlPK -

702A, T11A, 711B, TilPK, THOE, 7564, 757A OR 800A
OUTGOING MANUAL AND DIAL SELECTED
AND DIAL REPEATING
INCOMING PULSE CORRECTING
WITH OR WITHOUT
E AND M LEAD SUPERVISION

CHANGES

D. Deseription of Changes

D.1 In Fig. 1 and 18, an N1 lead 1s added

a8 & multiple of the N lead for con~-
trolling the TR relay from a tle trunk
access circult, when provided,

D.2 In Flg. C and B, optional wiring UD is

designated to ensble its omission when
the trunk 1s connected to a tie trunk access
¢ircult for TOUCH-TONE to dial pulse con-
version from an attendant position,

D.3 Block disgram BED1 for TOUCH-TONE to
dial pulse conversion connections is
revised,

D.4 Information Note 312, covering a 2-wire
theory schemsatic, 1s revised.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEFT 5333-FWW-RDW

W

Printed in U.8,4.

F, Changes in CD Sections

F,1 In SBection II, 10.13 Tandem Connecitsuns
Via Switchboard, add:

Tandem connections at a 608-type PEX
switchboard may be handled witn two cords
instead of three, as an alternative pro-
cedure, The rear cord of a pair may be
inserted into the ANS or TALK jack of the
calling trunk, The connection can then
be extended to the second tie trunk by.
ingerting the rear cord of a gecond piEr
intc the THRU Jack of the first tie trunk
and the front cord of the sescond pair into
the THRU Jack of the second tie trunk for
out dialing. The rear cord of the first
palr can then be removed from the calling
trunk.

Page 1
1 Page
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CIRCUIT DESCRIPTION

CD-65718~01
ISSUE 9aC
APPENDIX 1D
DWG ISSUE 22D

S

PRI SYBTEMS

NO, 5524

OUTGOING M

» 552D, 5564, 605A
6074, 607B, 60BA, 608B, 508D,
711A, 711B, 711PK, 740%E,

{ofd
TAL, AND DIAL SELECTED

EO6A, BUGE,

TOLA, TOLB, TOLPE, 702A
TEDA, L OR BOUA

AND DIAL REPEATING

INCOMING PULSE

CORRECTING

WITH OR WITHOUT
B AND M LEAD SUPERVISION

CHANGES

B, eﬁaages in Apparatus

B.1 GSUPERSEDED SUPERSEDED BY

¢ Relay, Yig2 C Relay, Y271
U4 Option, UB Option,
Fig. 16 and 18 Fig. 16 and 18

B.1 ADDED

T Resistor, 146C, 1210 ohms, UB Option,
Fig. 16 and 19

Tl Resistor, 1460, 1210 onms, UB Optlon,
Fig. 16 and 19

C, Changes in Clrcult Regulrements Other
Than Those Caused by Changes 1n Apparatus

C.1 The armature travel for TPC relay is
changed from 47 te 38 {2013,

C.2 Test Nobte 9 13 added for the A relay.

.3 Test and resadjust release values Tor
the I relay are interchanged.

C.4 Test clip data for the s relay of

Filg. @ 1s added.

D. Description of Changes

D/l The drawing title is changed to include
H0BE, AH0BD, and BOOA PBX. The title of
Flg. €, G and 3 1s changed bo Indicate thelr
use with g H08B or H08D PRY. Connecting in-
formation is azdded to Flg, 18, P and 8 to
permlt thelr use with an 8004 PBY. CAD 70 1=
gdded for & guick cable connectlion when the
tle frunk circuill 1s used with an 8004 PBX,

D.2 Connectlon information is added to

Fig, 21 and 8 for a T756A line, link, and

marker clreult. CADs 29 snd 32 ars changed

iisa?ﬁiﬁgly. Cireult Note 113 1Is rated My
sc.,

Printed 1n U.5.4.

0.3 Palring 1s indicated and corvrected in
Plg, 17 and 18 for leads to externally
conngcted dewlre terminabing set circult or
repeater clroult bo eliminabe nolse, CADs
17, 22, 35, 36, 43, 44, 54, 59, and 64 are
changed accordingly.
D4 Options UA, UB, and UC are added in
Fig. 1, 16, 18, and 19, Option UB
provides an improved E-type repesfer fers
mination for use in 2-wire duplex arrange-
ments Lo prevent repeater singing. Clreult
Hote 126 1z added for UA and UB options and
Circult Note 109 is revised to record the
provision of these options.

D.5 The use of BM [reference materdisl) num-

bers for information flgures 18 dis-
contlinued, The block diagrams arve glven BD
{block dizgram) numbers and the theory sche-
matlcs are given Information Note numbers.
BMZ, RM3, and BMS are changed to BD2, BDI,
and BDL, respectively. BRML and BMY are
changed to Informabtion Hobes 311 and =12,
respectlively.

D.6 All references to auxiliary tle trunk
gireult (TOUCH-TOWE] are changed to
tie trunk sccess circult [TOUCH-TONE).

D.7 Lead 3L connects o the 7574 suxiliary
tie trunk eilrcuit in Fig., 5. Cabs B1,

5, and 68 are corrected to read 81 and

AD 68 iz corrected to show the teprminal

umbering to agree with 3SD-66765-01.

YK opbtion is sdded in CAD 67.
0.9 Conpection information is added to

Fig, 18 and CAD %6 for Rotary Qubt Trunk
Switeh Clroult,

B, Cheanges in CD Sections

g
»
ot

In SBECTION TIIT, 3,

CONNECTING CIRCUITS,
mdd:

No. B0BD Cord Circuilt -~ SD-67034.01,.%

Page 1
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CD-65718-01 - I83UE QAL - APPENDIX 1D

LEr
AT : :
%038 No., 60BD Auxiliary Signal, Puse 3.041 Rotary Qut Trunk Zwitch Cireuit -
Alarm, Battery Cut-0ff, and Miscel- SD-30868-0L . %
laneous Circult - $D-67039-01.* 3.062 No. 608A Cord Circuit - SD-66720-01.
; i 3 ¢ i ) -
3030 e O ranar: 35 200D Ao Lamp 3.043 No. 608D Cord Circuit - 5D-65832-01.
‘ 3.044  No. 60BA and 608B Auxiliary Signal,
2,040 No. BOOA Auxiliary Trunk Clrcult - Fuse Alarm, Battery Cut-0ff,and

3D-1E027-01.,

Miscellaneous Cireult - 3D-66722-01.

BELL TELZPHONE LABORATORIES, INCORPORATED

_ DEPT 5333~-FWW-RDW

Page 2

2 Pages

ki




3

CIRCUIT

DESCRIPTION

CD-65718-01
ISEUE 9AC
DWG IBBUE 21aC

PBY BYBTEMS
TIE TRUNK CIRCUIT

NO. B52A, 552D, 5564, BOSA, 606A, HO6R,
6074, 6OTB, 5“8&; 7014, 701B, TOLPK, 7024,
Tlla, 711B, 711PK, T40E, TH56A, OR 7574

OUTGOING MANUAL AND DIAL SELECTED

AND DIAL EEPEATING
INCOMING PULSE HEPEATING
WITH OR WITHOUT
E AND M LEAD SUPERVISION

TABLE OF CONTENTS PAGE TABLE OF CONTENTS PAGE
SECTION I - GENERAL DESCRIPIION PO 1 4, OUTGOING CALLS WH OPPION. . T
4. PURPOSE OF CIRCUIT. » « « o » » » » 1 5.  THCOMING CALLE J OR XD OPTION ., . . 19
2. CENERAL, METHOD OF OPERATION . . . . 1 BEIZURE » + . & 4 4 4 % o o s » 15
SECTION IT - DETALLED DESCRIFPIION . . . 1 DIALING . . . . + o 4 + « & + . . 15
1. OQUTGOING CALLS J OR XD OPTIONS. . . 1 CALL TC A aﬁﬁfﬁﬁﬁ OR TO ANOTHER B
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‘ A, Call fnswered and ~
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H, e T T | B,  Disconnection - Called 3
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CALL FROM ATTENDANT . . . . . . . ., 2
A. Trunk Seizure . . . T
A. ?;g, G (A%M Only) YN Option B. Lightine The Trunk La&gs e
% g A, 552D, 5564, BUSE, or Lo tall Angwered . . . . . . . ., . 17
OBA PBLY v . . . .« . . L. 2 da DIBCommectlion « .« o« » s s . oa . L5
B. Flg. G and M, Flashing Recall :
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C. e T TAEN TUnly) YW Dption CBEIZURE & . w s o e v e . ... 1B
{&ﬁ&%&~§§§§3 or 6074 FRX .
%% X (BOBA PR, L .. .. b DIALING « + & v e v v v v w e o W . 18
D. Fig. D [AEM Only] [BO7B PBX). . 6
E. Flg. B (¥fr Disc., ) aég CALL TQ A ZTATION OR TO ANOTHER
BESY 5UoA, or FUEA RS . . . 7 TR TRUNK o o On OR TO ANCTH . .. B0
2.  QUTGOING CALLS WD GPFTION. . e .. B A. Call Answered and
’ , , SUperviEion . . . s . 4 . s . . 20
DIAL BELECTED . . . . . e e e s . B B. Dlsconnection - Called
Party Discormnects First . . . . 20
A. Belzure . . . . . 4 . . o4 . . . 8 ’
Bs Disaling . . B | CALL TO ATTENDANT .« . o+ 4 & = » . 21
C, Call gﬁsﬁﬁfaé A s e e e s s s a9
D. Idsconnection . . . . . . . . . © A &?&?& Selzurse . . , s e . . 21
B, ghzzyg the Trunk 2&g§ga « 4 . 21
CALL FROM ATTENDANT . . . . . . L0 L. Ll Answered .. . . . 4 4 . s 21
L. B§sgs?nés%§§% s s s s s s s . . BE
A. Fig, 524, 5520, BEHA. A
'S 'y i) S DN 1 T. IHCOMING CALLS ® oPTION . . . . . . 22
B. Eﬁé@ 5, WB Option (6064, ‘
; %5 or é@?& DA WO Untion . B, INCOMING CALLS WH OPTION . . . . . @8
C. BFBEY » o ¢ v « o . 13 9. DESCRIPTION OF OPERATION - RELAY R. 22
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SECTION I - GENERAL DESCRIPTION
1. PURPOSE OF CIRCUIT

1.61 This circult provides a 2-way dial

- repeating tie trunk between two dial
PBXs. It will operate on a loop basls over
long ranges or with simplex, composite,
single-frequency, or carrier types of sig-
naling.

1.02 This circult is srrangsed for use as

a Z-wire tie trunk or to connect to
a L-wire terminating set. Pad control
features have been added to this clreult,
when arranged %o comnnect to a U-wire termi-
nating set at tandem locations, to insure
stability and minimize echo in the through-~
switched condition.

2. GENERAL METHOD OF OPERATION

2.01 When the trunk is selied by & statlion
or a switchboard at an originating
PBX, a seizure (off-hook) signal is trans-
mitted to the assocliated tle trunk at the
terminating PBY via the sppropriate signal-
ing circult. Dial pulses from the originat
ing station or switchboard will then be
repeated to the terminating tie frunk by
the loesal tie trunk over this signaling
cireuit, At the terminating tile trunk,

these dilal pulses are recelved, corrected;
and repeated to the asssoclated swliching
equipnment in the PBX. When the call is
snswered at the distant PBY, and off-hook
supervision 1s provided, this signal is
tranamitted to the originating PBY and re-
pested back to the calling station or Bwiich-
board. In this manner, dialing and super-
vislion may be transmitted and repeated Iin
either direction.

2,092 When arranged for vis net logs trans-
mission with Hd-wire circuits, the
sssocisted pad control relays at tandem loca-

tioms will operate to remove the Z2-db
transmission pads sutomatically on calls
routed to & through condition via the FPBX
switeh train. THRU Jacks are provided in
the swltchboard multiple for calls manually
gwitched through the PBY by an attendant.
With this arrangement, the transmission pad
will be removed when the attendant sstab-
lishes the through-connection.

2.0% TlUpon selzure, both trunks {criginat-
ing and terminating) will become busy
and the idle circuilt termination will be
removed from the talkling path. Jolnt con-
trol is established between the originat-
ing and the terminating tle trunk to re-
dugce the unguarded interval during the dis-
connect gesguence.

SECTION I
Page 1
1 Page




CD-65718-01 - ISSUE QAC - SECTION IT

SECTION II - DETAITED DESCRIPTION

1. OUTGOING CALLS J OR XD OPTTIONS
(FIG. | AND 16, MFH DISC.]

DIAL SEIECT
A, Belgzure

1,01 When this cireoult is selized, relay TR
operates from ground, which is placed

on lead § by the local selector or selecltor
commector. Relay TH operated (1] transfers
‘the trensformer from the Jacks of The in-
rcoming selector to the hanks of the local
‘selector multiple, (2) opens the unt path
through the primary ﬁ@ﬁixﬁg of vy D fraom
acrogs capaclitor & (Y0 or VH c§t&&%”‘

{3) connects baiféry and ground (resistanc
lamp A, windings of relays A and L, ?nﬁ co
tacts of relays RV and TR] to the inslde o
the transformer, (#4) connecis reslstor A
in series with capacitor 4 across the mid-
point of the transformer {(resistor A 1s
shorted with relay C normal), (5) closes the
operatipg path for relay RV under control of
elay K, {6) with YF or YE option, closes &
path for g?ﬁggéiﬁg the selector sleeve mul-
tiple at relay B, and {7) cpens cne of ihe
operating paths af relay TU. Relays A snd L
operate over the gtatlion loop. Helay & op-
erated transfers lead M of the associated
signaling clreult from ground to battery
through resistance lamp B to signel the In-
coming circuit at the distant PBX. Relsy L
operated @§§ratss relay B. HRelay B operated
§X§ or XF option) (1) operates relay Bl,

2) with Z¥ or ¥D $§t3$§§ @EaS“Q & path for
ths sgéra; an ﬁ* r@igy g%@%

o

f T

5

Iz

through one éf ia% appilgus :i?§g$tﬁ
nects & nolding ground for relsy TR, and
{B) with XF option, opens i%g operate path
of relay OP (YA optilon). Relsy Bl operated
{1) ”Eggﬂg a part of the shunt path across
capacitor A, {(2) removes ground from the
nesggage ?%gi ter lead, (3) wilth Z¥ or ¥D
option, operates ?élay B2, (4) operates re-
lay BY in the switchbosrd applique cireuit
{5) si&ggg & part of the operating path or’
relay TC, and (€} grounds the sleeve of the
selector bank multiple (YU §§%is“ Relay
BZ operatasd {1} removes the 141 ne ter-
mination “rﬁﬁ zhg 4.3 winding of & brans-
former (YU option) and (2) connects the

DL network to the pulse corrector Tey

3 M‘ i il

L
th
8
elyroult,

1.02 Yhen ¥Flg. B or G is provided, relay BY

cperated grounds the sleseve of the TALK
Jack and lights the BUBY lamps. When Fig. ©
and B are provided, relay BY cperated grounds
the Jack gleeve through the 8 relay winding
and operates the IL relay. When Fig. C and
¥ are provided, relay BY cperated places
battery through the I relay wﬁnéiﬁg on the
sleeve of the Jack and operates the IL re-
ley. When Flg. D is ?r&?iééé; ?ﬁzay BY
operated operates the IL relay.

B, Disling
1,03 Helays é,aﬁé L follow the pulses from
the station dial. Relay B is slow to

release and holds opersted over the disl
pulses. Relay C operaltes upon the raleage
of reley L and holds over the pulsss of each
ﬁigiig It releases alt the end of sach -
digit and reoperatss on the first pulse &f
the next dig 4ig Pulsss are %spgawgﬁ Lo th
distant tie trunk by relay A, which g?é&r*g
lead M to the assoclated slgnaling clroult
each me Li releases and reconnects bat

tary to lead M wh
operated (1)

%

=1y 1t reoperates.  He lag c
with YR optlon, connecis capac-
ttors O and 01 across the 4-3 and Be7? wind-
ings of the transformer bo prevent disl-
pulse transisnts from interfering with other
calls In the same gla“ om group, (2} with
Fig. 16, connects sitor A and resigtor A
ith ops { sots

; wﬁ ACTOEE th Sl
Bilg. 17, removes the A4
capacitor fr agross thea
improve pulsing, and (3) shors siyséita the
primary wi ng of rvelay D which also im-
vroves pulsing.

[

C. Call Answered

1.04  When the call 1s answered at & distant
PEL srranged to provide off-hook supar-
vision, the asaoclislted algnal clroult
connetts ground o lead E, whilich operates
relay R. Relsy R opsrated connects ground
to lead D through one of the applique oir-
culte o S@%“&ﬁﬁ relay RV, When Plg. M iz
provided, relay R opariates relay RA which
extends ground to lsad D, through one of the
appllgue clirouits, Lo opersle r%iay RY. Re-
lay RV coperated reversss the battery and
ground, toward the calling party to provide
anawering supervision in case the call orlg-
inated in a distant PBX

D. Digcomrnection

Called Party Dlsconnectis Flrst

1.05 When the called ;arty disgonnects, the
gssociated signal clreull removes
round fron lead B which relsases relay R.

The ralease of relay R causes relay RV 4o
relssse, which restores the polarilty over
the tlp end ring to normal to glve discon~
neet supsrviglon 1f the call originasted at
a distant PBY, VWhen Fig, ¥ is provided,
relay R relsases rélay RA, which relesses
relay HY.

1.06  When the calling party discormects,

- relays A and L release Helay A re-
isased transfers lead M from baii@ry o
ground for an fdle clreult condlition.

1.07 Helsy L relessed g reliay C
{no function) an s relay B.

Belsy B relsaged relesn and Bl.

Felsy Bl rsleassed (1) o of the

SECTION II
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nnects .
{(3) re-

ghunt scroes capacitor &,
ground to the messages reg.st
legses relays B2 and BY, ) & part

of the operating path of rslay TG, {5y witn
YU option, removes the ground from the
sleeve of the sselector bank multiple to
release the preceding switches and releases
relay TH, and (6) reestablishes a part of
the operate path for a relay OF when YA
option is used (XF option).

1.08 Relay BY released (1) wh Fig. B oor G,
removes ground from the slesve of the
jack and extinguishes the busy lamp, (2] with
Fig. C and B, removes ground from Jack

sleeve and releases the IL relay, (3) with
Fig. C and ¥, removes batlery from zﬁﬁ :
sleeve of the Jack and releases the 1L relay,
end (4) with Pig. D, veleases the IL relay.

5 4

w4
HAA

1.09 Relay B2 released connects the idlie
1ine termination across the U3 wind-
ing of the transformer (YU opbion}.
1.10 Relay TR released (1) transfers the
transformer f{rom the local selsctop
banks to the jacks of the incoming selector,
(2) connects a part of a shunt path across
capacitor A through the prinary windings of
relay D (¥G or YH option), (3) remgves bat-
tery and ground through reslstance lamp A,
windings of relays A and 1, and contacts of
relay RV from inside the iransiormer,
(&) disconnects resistor A from in series
with capacitor A, (5] opens the cperating
paths of relay RY, } with YE or ¥YF optlon,
opens & path for grounding the selsctor
sleeve multiple &t rslay B, and [7) closes
a path for operating relsy TC.

calling Party Disconnects First
1.11 When the calling party disconnects
first, relays A and L release. BRelay
4 relessed transfers lead M from battery to
ground as & signal through the associated
glgnaling equipment Tor the distant FEX to
relesse. Relay [ released (1) operates
relay C (no function) and (2) releases
relay B. Relay B released (1) releases
relay C and {2) transfers the holding of
relay Bl under control of the signaling clir-
cuit through & make contact to ground on
relay R, which is held by the ground on the
E lead.

1,12 Wnen the equipment alb the distant FBX

. releases, ground is removad f{rom issd
E by the sssoclated slgnaling eireult to re-
lesse relay H. Helay released relesnes
relays RV and Bl., Relay RV released restores
the polarity of the trunk toward the calling
party to normal. The releage of relay BL
and following events sre the sams a3 in

1.05 through 1.10.

SECTION I
Page 2

CALL FROM ATTENDANT

g 4
i

&M Only) YN Option
0, SA6L, bUbA, or boBa PBX)

Seizure

1.13 Talk Jack Operation: The attendant nmay
piug e cord into elther the talking or
disl Jack to make an ocutgoing calli. Lf a
cord is plugged into the talking Jjack flrst,
relay S operates from battery and §ra§&§ in
the cord eircult, With option ¥YS [fer 5564
or 608 A PBX) & low resisfance ground is ex-
tonded to the slesve of the Jack via the 3
diade to condition the cord clroult for pro-
viding battery and ground to the trunk
cireuit

s

1.14  Tn the case of & call from a atation,
the battery and ground are supplled
Prom the cord, while on a call from & trunk,
the battery and ground may orlginate from
the central office oy from ancther trugk olre
cuit., Relsy § operated cauzes relay T to
operate from ground on lead Cl of the talk
jack. Relay T operated (1) locks operated
through 1te own contacte to ground on Isad
Cl, (2) grounds lead P to operate re.ay B,
(3} cperates relay T1, {4) releases relay 5,
and {5) partially closes & path for the op-
eration of relays A and L. Relay Bl oper-
ated (1) connects a shunt (winding of relay
D) across capacitor 4, (2) removes ground
from the message register lesd, (3) with ¥D
or ZY optiocns, operates relay BZ, (4) operates
relay BY, (5) with YU option, grounds the
aleeve of the selector multiple to maxe the
circuit test busy, and (6) closes the operat-
ing path to relay TC. Relay B2 {1) removes
the idle line termination from the #4-3 wind-
ing of the transformer (YU option) and
{2} connects the D1 network to the pulse
corrector circult.

1.15 Relay Tl cperated (1) locks operated
vnder control of relay T, {2 transfers
the transformer from the lnconlng selector
jacks to the talking Jacks, (3) completes

tne circuit through the H reslstor to operate
relays A4 and L, (4) opens the operating path
for relay TR, {5) opens the C relay cperate
path through the contacts of relay LU oper-
ated and relay Dl released, and (6) opens a
locking psth of relay OP. Relay L operated
operates relay B. Relay B operated connecis
additional holding ground for relsy Bl, closes
a part of the operating patn for relay G and
opens the cperate path of relay OF when
opticn YA is used (option P .

1.16 Relay A operated transfers lead M of the
sgsociated signaling circult from ground

g

S

o

S

B

St

+

B

to battery as & selzure signal to the ALBTant Teass

tie trunk. Relay BY operated groundstihe sleeve
of the talk ‘ack and 1lghts the busy lamps.

KA

Wi




)

oD-H8716-01 - I8SUE GAC - BECTION IT

1.17 Dial Jauck Qg%ratia% (55P4, 552D, 5864,

or BOBA PBX): Wnen the front cord of
an 1dle pair 18 plugged into the dial Jack,
rezay DE operates over lead ¢ in series with
the cord sleeve relay to ground. Relay DS
operated (1) operates relay TR, (2) pro-
vider battery to hold relay DL when 11T oper-
ates, and {3} connects the T and R lsads of
the dial Jacks to the T and R of the sslso-
tor multiple.

1.18 Dial Jack Cperation (6084 PBY): Wnen
& cord 18 Iinserited Into the oial Jack,
ground will bs sxtended Ffrom the Jack %o
(1) operate relay DS and (2) ﬁ§§;¢§$ higﬁ»
resistance ground through resistor SL to the
slesve, establishing = hﬁgh,SlQQ“é ?ﬁﬁéiﬁiéﬁ
on the cord. Relsy IS operated (1) operates
relay TR, {2% providaes battery to hold relsy

DL when 1t operates, and {3) connects the 7T

and R leads of the disl Jack o the T and R

of the gelector multiple.

1.19 Dial Jack OUperation (5624, 880D, BEAL.
GUSA, or BOCA PHX): Relay IR ”g@?&t@i

{1) tranafers the t“&%%f@?&%? from the
talk Jack to the dial Jack, fﬁ; opens the
shunt path across ﬁ&§&:§ﬁaz A, (3] connects
battery and grsgﬁé through the g&aé&;gs of
relay A and L to the inside of
{4) connects resisbor & in series with
Qa@&iiiﬁf g§ {5) closes the operat?
for relay H {BY with YE oy YF opt on, cone-
nects an aﬁéié%gyai gfﬁkﬁﬁ from pelay B

the slieeve of the zelsotor %Wib;§;y§
opens an operating path Tor relay 7
the talk and dial key of the cord that
plugged Into the dlal Jack iz operated, re-
lay DL ocperates over the bridge ascross the
tip and ring in the attendant %s +

and dlal clreoult. ?bg cord ciruu
alsc holds the 4 an relaye »§é$aﬁéﬁs R
lay DL cperated (1) Wscis operated on its

secondary windin g under control of reiay DE,
(2) short circults ite nrimary w £, Bnd
iz opens the clrocult through the H resistor

to orelayes A and L.

1:20 If s cord 18 plugged Into the dial
Jack f‘fstj the operation is similar

to the above, with the Punctisng of 4

and dlal Jack reversed in ocourrencs

i.21 BHelays A and L repeat the dial pulses
From the attendentis disl and the ecir

culit functions as desceribed in 1.03%.

1.22 §E§n dinling has besn gompleted, the
ial cord is removed from the diasl

Jack reégasiﬁg relays DS, A, and L. Relay

DS released {1) releases relays TR and DL

and f”; digsconnects the T and B leads of the
dial Jack from the selsctor multipls. Relay

DL releszed cloges the cliroult to relays A
and L, which reopsrabts Raley TH F%E%éﬁ%ﬁ
{1) transfers the %?&st&?ﬁé? from the
selector multiple to the T and B lesads of

the jack, {(2) disconnects “sia“§ A and L from

across the midpoint of the fransformsr,
gg‘ opensg the opersting §&z§ of relay RV,
4y o onnects a shunt across the A citor,

the trensformen

{5) disconnects the A resistor from in

saries wiz? the A capacitor at the midpoint
of the repeating cell, (B) closes the oper-
ate §§i‘ of relsy TO zs ground et relay E,sno
) " option, disconnects the

ot the slesve of the ge-
romm rfﬁ&;g B, g{.{}}»i‘:‘; e

gtes relsyvs LU and 70,

unts the winding gf fé»&§
gwt LY or YD option, operates
lay LU operated relesses

relay TU, which 15 slow in relsesing, and

on releasing removes the shunt from the
winding of relay sz; which then operates

i ogeriss wilth reley LU fo remove the shunt
from capacitor A. The removal of the shunt
lights the supervisory lemp 1in the attend-
antte cord clroult. Relay TU releassd causes
relay TO end C to release {(no function].

Answered and Supervision

When the rall 18 answered gt the disg-
ian? PBE, the asssocliated gigﬁ&liﬁg
places ground on lead E to operats
Halay R operated removes gf@zﬁ§
From L ?zﬁﬁﬁwf?é : and relays 10U
grd LUL zaﬁ%QSé, The release of relay UL
?ﬁgZacss the shunt across capacitor &4 in
“8 translorner, extlingulshing the supsr-

igory im
174 maw party at the 4ist 4 may flash
the PBY attsndant 1 his con-
éiii&ﬁs ground 1s al s?hﬂ aly oved and
raplaced on lead B by the assor ted Blgnal-
ing elroult whish csuses relay R to relsase
and opsrate, This altsynatsly ramoves and
replaces the shunt across capacitor A4, as
_described In 1.22 end 1.23, thereby flash-
Ang the supervisory lamp iﬁ the cord coiroult.
1.25  The attendant at the originsting end
nay flash the stitandsnt 2t the distant
FEL by plugging in end out of the talking
Jack, This relsasss snd operates relsy 71
through relay T and 8, a8 described in 1.13
through 1.16. BRelasy T1 relessed and re-
eperated causes : 3 ass and
sﬁav&igg which © o from batl-
tery Lo ground, igtant PBRXY
through the assacl cirvoult,

4 ~y
Mecomnmestion

1.26 Called Payty Disconnects First: When
the called Darty discornnBcis, the ag-
B 3 &

ated s1 gyﬁwig; irouit removes ground
from-lead E To relasase %E&“ R, "The relsass
of relay R operstes LU K§F§Q§$ the
shunt from soross é§§$£§i$f és causing the
§M§e?vi$§zy lamp to light. ?%%% the at-
iﬁﬁﬁﬁni Trom the talk Jack,
BE, releasing relayvs

1w3 é; and &g %@1&§ é<z§i§a§s§ connacts
ground fo Lils pireult cone

‘“g L relaagad val %@3%3 relay B,
Lurn releages re i

0
K
W
iy
i

SET O EBelay B ?9¢%d§
gesgaga regis
BY, LI,

BECTION I
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ground from the selsctor sleeve banks. Re-
lay BY released (1) removes ground Trom the
slesve of the talk jJack and (2] extlnguishas
the busy lamp. Efﬁ&y B réi s&é »&%ﬁ%“i%
<§=:s

the idlse lins s
winding of the i?%f

1.28 Calling Attendsnt Disconnects First:

When zag caLling attendant dlscon-
nects, ground 1s ramoved from lsad CL al the
Jank gauaiﬁg relay T to release. Helay T
releases relays T, 4, and L. Relay A re-
lessad transfers the ¥ lead from d&t@%f? Lo
ground to slgnal the distant FEX through the
seeocliated slgnaling ciroult teo disconmect.
?s gy L released ceuses relay B to relsase
{relay © may §§%§&i* untll B relsases, which
had o ik?ht*%ﬁis Belay B relsassd ﬁ?&é%«
erg the holding of relsy Bl to relay R.

1.74 Wnen the sguipment a1 the distant FEX
relsases, the asszociated plgnaling
cireuit removes ground fyom lasd B Lo re-
lezsge velsy B, Relsy H rolessed reloasss
reley Bl wnich functions as dsscribed in
1.@ :

B, Mg, and ¥, Flashing Becall (Speoial}
TEREA, BRI, b BUSA, ©F Duoad
Rslizurs

.30 Wnen connected © tonboards gre
ranged Tor flashing the cir-
sult will function a8 48 s in A., wWith
_the sxceptlion that rslays ?é.%ﬁé Ha will
function to bhransfer the D relay bridae
clroult arcund the pulse repssiling and
supervisory contacte of yelays T0, TO, and
L, thersby essuring that the supsrvisory
bridge {(shunt path across vapacitor A) re-
malng open untlil the callsd party angwers.

1.31

buring selzure, ground on lead CL will
operate relay Th of Filg. M in parsliel
with relay 7. Relay Th opsrated translers
the D relay bridge arcund %?e Tuligs ?ggﬁat*
irg and gﬁ@%z&i%avw ciroult {contacis of
relays TC, TO, snd 14 and ;*&ﬁ@z&g “he
shunt path across ;&§aaii$? A in sBarles

e

with contacts 1-88 of relsy Hi.

Supervision

1.3%2 When the call 18 snawersd al the 43

tant FBE, the associsted slignsl “‘fm
eult places ground on the B lasd Lo é?ﬁ?&i%
reley R, FBelsy R operstes RA which 1)
closes the D relay path scross a&ﬁ&ﬁéﬁgy A
and (2) provides an &é*iﬁ* nal holding
groungd for relsy Bl., When the celied sta-
tion at the distant snd flashes, a &&%&?@
Lary ﬁggh oy lead B willl ceuse relasy B oand
RA to relesse and reoperate. This slter-
nately removes snd replaces the shunt acropss
capacitor A, thereby flashing the cord olr-
cult supesrvisory lamp.

BRECTION I
Page 4

pares an §§szﬁt§%g path for relay

Dlsconmectlion

1.3% During disconnentlion, ;ég

guence ls gimilsr To thet de
Bey with the exception that 1f th
party disconnects first, removal of
on lead E releases relay XH.
leaged causes RA to release, which will re-
move the shunt from atross ¢&§3Q1u§§ A caus-
ing the cord ciroull sv“%s¥&3§?§ Aﬁ&% L0 »
light. Disc sgaahﬁz%g the cord from the talk
Jack willl cause relay TA to relesse In pare
azzgz with relay T. Relay T4 relessed trang-
fers the D *glgg bridge back through ihe
pulse repeating and su g?v§§§?§ Falay a0n-
tacts (TC, T0, and LUL

ground
335&? " re-

Optyl TW Dontion  [B06A,
v Y 1hlna PRI

o, ?iga ¢ (amM
B, or GUTA Pha Opnio

Beizurse

1.34 When a cord i1z plugged into the Jack
of thiz eireult, automatlc ringing is
tripped by tube TP (optlon ¥T3. Relay &7
cperates 1ts 6-7T and 6-7B aprings from bat-
tery on the ring of the cord (option W) or
from g?@%ﬁé on the 5L leszd g§§?;§s ?X;;
This partial operation of relay 57 (1)
closes s 100p through resistor H to operate
relays A and L and (2) grounds the sleasve of
the Jack ihr@ugﬁ i e winding of relay 8. IT
g, B is used, relay 5 will operate fromm
the positive ;&aaﬁ tial on the cord slasve,
in turn operating relay BA end fully operat-
ing relay 8%, Relay 34 cperatsd causss re-
?gg ? to oparsis. Ef ?igg ¥ is used, relay
5 will operate to reaistance Datlery %ﬁ;§§€
cord slesve and causs ?%é&g ET to fully
£§§§§ﬁsg 3§€”$?1ﬁ§ ralay 7. ?@é&g B4l opar~
ates from ground on relay 54 (Fig. ) or re~
lay 3 i?igs F) and locks to ground at relay
T, Relay T operated [1) G@ﬁag the opersting
circult of relay RV, [2) transfers the
transforper Irom ihe iﬁéﬁ%iﬁ selsgboy
Jacks toward the falk Jack, (3] with ZU
option, parallels the contact of relay TR
in the operating path of relay TC, (4% pro=-
vides locking ground for relay B34%; 5§} jiae T
TH during
disling, and (&) with option ?fﬁ egxtands
dial tone Ffrom the distant PFBY to the cord
cireult through capscitor DT

1,35 Relay 4 cperated tranefers lead ¥ of
the assoclated signelling clrewlt from
ground to battery a5 B selzure signal to the
distant PBY. Helay L operated operateés re-
lsy B. Relay 3 ocpesrated {10 grounds the
gleeve of the salector muliiple, ggg paT-
tially sa&gi&%@a an gperating path for re-
ley C, &ﬁé k3] §§e§%%%a relay 3&3 Relay BL
operated {1] shunts capacitor & with the
primary winding sf relay D, {2 removes
ground from the nessage register lsad, (3
operates relay 52, {4) operates z&?a“ BY,
{5) completes the ﬁg%?&ﬁlﬁg DaLh f&“ relay

8§§
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TC, and (6) transfers the sleeve of the se-
lector multiple from ground at relay B to
relay Bl. BRelay B2 operatsd removes the
idle line termination from the 4-3 windings
of the repeating coll. Relay BY operated
(1) operates relay IL, (2) connects ground
through the winding of relay 5 (Fig. E) to
the sleeve of the Jack to hold relay 35, (3)
transfers the holding path of relsy 37 from
relay S to relay SA, and (4) places resisgt-
ance babtery on the sleeve of the Jack
through the winding of relay § (Flg. F) to
hold relay S operated. Relay TC operated
(1) operates relays LU and 70, (2) with Z¥
or YD option, operates relay €, and {(3)
shunts the winding of relay LUL. Relay LU
operated releases relay TC which permits
relay LUl to operste and rsleases relavs

TO and C. Relay LUl operated opens ths
shunt through the primary winding of relay
D from capacitor A. Relay IL operated (1)
with ZC option, advances the idls indicat-
ing elvcult and {2) with ZD option, lights
the ac busy lesmp. Relaey BAL operated pra-
pares a path for the operaition of relays RD
and DL during dialing and locks operatsd
under control of relay 7.

Dialing

1.36 If the dial key in the cord circult
18 operated and the dial 18 moved

off normal, relay 5 wlll release cmusing
relays DL, TR, and RT to ocperate, Relay RT
operated (1) locks under control of relay
SAl and (2) closes the ring side of the lins
and shunts capsacitor DT when option YT iz
furnished. BRelay DL operated *ransfers re-
lays A and L across the tip ar ring of the
cord cirecult and then disconnscts the H ra-
sistance bridge, leaving relays & znd I held
operated by the cord bridge clirculit. Re-
lays A and L fellow the dial pulses and
function as described in B, Relay 5§ angd SA
(Fig. E), or relay 5 (Fig. F), and relay DL
release betwsen each diglt. Belay TH also
operates at Lhe beginning of each diglt and
raleases st the end of each diglt, connsci-
ing resistor A In series with capacitor A
tsiim§ravs pulsing (see coperation of relay
g in B

®

1.37 The cord supervisory lemp at the call-

ing end remalns lighted even though
relay LUl also operates and releases at the
beginning and end of esach digit since relsy
TR operated opens the shunt across cap-
acitor A.

1.38 With option ZU, relay T operated op-

erates relays TC, T0, LU, and 1UL
when the trunk 1g selzed to prevent the
cord circuit from helng conneched to the
primary winding of reley D after dialing s
completed and before relay LUl operates to
change the D relay bridge to high resist-
ance. This prevents the § relay in the
cord from operating falsely 1f the falk and
dilal key 1s restored irmediately after
dlaling.

1.39 Relay T operated provides an alternate

path to hold relays LU snd LUL oper-
ated untll relsy R operates in response to
the answersd signsl.

Manual Operation {Option XG)

1.40 When arranged for manusl service on

outgolng calls to a distant PBX, the
clreult will function a8 deseribed in 1.34
and 1.35, with the exception that relay 8
(Flg. F) or 8A (Fig. E) also closes through
the ring side of the line to the trunk.
This will prepars a talking and supervisory
path for the calling party after the opers-
tion of rvelay T.

Call Answered and Bupervision
1.41 When relays DL and TR relsase at the
gnd of the last diglt, the tip and
ring of the cord is conneoted through to
the transformer. When the call 1s answered
at. the dlstant end, ground is placed on les
Z by the assoclated slgnaling clreult, oper-
ating relay R. Helay B operated releases
relay UL, which closes the shunt across
capacitor A and exitingulshes the supervisory
lamp. The party at the distant end may
sh the FBX attendant. Under that condi-
tilon, ground 1s alternately removed and re-
placed on lead E, which alternately releases
and operates relay R. Relay R relsased
permits relays TC, TO, IU, and LUl to opear-
ate as described in 1.21 end 1.27. Relay
LUl operated removes the shunt from across
capacitor A, lighting the attendant's cord
supervisory lamp.

e

1.42 The attendant at the originating end
may flash an sttendant at the dlstanz

end by plugging in and out of the Jack, the
call beling held from the distant end under
control of relay D.

Disconnection

1.43 Called Party Disconnects ¥irst: If the

distant end disconnects first, ground
ig removed from lead E, releasing relay R,
This coperstes relay LUL which removes the
shunt from capacitor A, lighting the supsp-
vigory lamp. When the cord at the calling
end 18 removed from the Jack, the sirouit
funetlons a8 described in 1,44,

.44 ¢alling Party Disconnects First: When
the atiendant dlsconrects, re.ay 8 of

Fig, F or relays 8 and 54 of Fig., E release.
Relay 5 released opsrates relay DL which
opang the clroult to release relave A& and L,
Helay A released transfers lead ¥ from bat-
round to slgnal the distant PFBY.
ERE

r
tery to g
Relasy L T
trangfers th lding of relsy Bl under con-
trol of reley R [relay C will operate until
relay B raleases).

1,45 When the equipment at the distant PBX
releases, the assooiated signaling
L oremoves ground from lead E to

SECTION Z1
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ralease relay R. Relay R released causes
relay Bl to release. Relay Bl released (1)
opens the shunt across capaclitor A, 123
grounds the message reglster lead, (3} re-
leases relays B2 and BY, (4) opens the
operating path of relay TC, and (5} with
option YU, removes the ground from the se-
lector sleeve bank. Relay B2 (option YU)
connects the idle line terminabtion scross
the 4-3 winding of the transformer. Re-
lay BY relsased releases relays 1L and 8T.
Relay IL released (1) with ZC option, re-
stores the idle line indication and (2}
with 7D optilen, extinguishes the busy LEMD .
Relay ST released releases relay T in turn
releasing relay 541, in turn relesging re~
lay RT, which restores the gireult o
normal. -

D. Fig. D (A&M Only) (607B PBX)

Selzure

1.46 A cord may be plugged into sither the
talking or dlal jack to make an out-
going call. :
1.47 If a cord is plugged first Into the
talking jack, battery on the ring of
the cord will partially operate relay TT to
close springs 6-7T and 6-7B which (1) oper-
ates relay S from ground through the sleave
of the cord and {2) operates relays A and L
through H resistor. Relay 5 operated fully
cperates relay TT. Relay TT operated )
operates relay T, {2} opens the operating
path of relay TR from relay B, and (33
closes the ring of the talk Jack through to
the T relay. Relay T operated (1) opens
the operating path of relay BV and (2)
transfers the tip and ring of the repeating
coil from the incoming selector Jacks to
the talk jack. Relay & operated transfers
lead M from ground to battery to signal the
distant PBX through the associated signal
circuit. Relay L operasted operstes relay
B which (1) operates relay Bl, (2) grounds
the sleeve of the selsctor multiple to mske
the clrcult test busy, and (3) partially
prepares an operating path for relay C.
Relay Bl operated {1) shunts capacltor A,
{2) removes ground from the message reglster
lead, (3) operates relay B2 and BY, (4)
closes the operating path of relay TC, and
(5) transfers the ground on the sleeve of
the selector bank from relay B to relay Bl
(option YU). Relay B2 operated, removes
the idle line termination from the 4-3 wind-
ing of the transformer.

1.48 Relay BY operated {1) cpens the ground
from relay B to the slesve of the se-

lector bank and (2) operates relay IL which

advances the ildle line indicating cilrcult.

1,45 When the front cord of an idle palr
is plugged intec the dial Jack, bat-
tery on the ring of the cord causes reliay
o7 to close the 67T and 6-7B springs to
21% elose the tip from the dial jack and

2} operste relay JS from ground on the
SECTION 1I
Page 6

sleeve of the cord. Relay J8 a {13
fully operates relay CT thro srimary
and secondary windings and [ ares a
locking path for relay DS. ULy
operated (1) operates relay TR and 123
transfers the ring of the dial jack Irom
the gecondary winding of relay O7 to the
primary winding of relay DS. Relsy TR

from the talk Jack to the dlal Jack,
removes the shunt from capacitor A,
nects relays & and L to the disl Jacx [+
connects an additional ground (relay B) t
the sleeve of the selector multiple, (5)
connects resistor A in serles with capacltor
A, and (6) opsns the cperating path for re-

¥
operated (1) transfers the transformer ch

lay TC. Wnen the talk and dial key in the :
cord circult is operated, re DS operates
on its primary winding and locks on 1is P Y
sscondary windings, short ciroulits ite owWn .
primary winding, and opens the H resistor S’
bridge, leaving relays A snd L held by the

cord in the dial jack.
1.50 If a cord is plugged into the dial
jack first, relay OF will operate
partislly from battery on the ring of the
cord to close 6-7T7 and 6-7B springs which
close the ©ip conductor and operate re-
lay J8 from ground on the s.igeve of the
cord. Relay JS operated (1) fully operates
relay CT and (2) prepares a locking path
for relay DS. Relay CT fully operated (L
operates velay TR, (2) transfers the ring
of the dial jack from the secondary winding
of relay CT to the primary winding of relay
D8, and (3) grounds the sleeve of the se-
lector multiple {lead AB). Relay TR oper-
ated (1) transfers the transiormer Uo
the dial jack, (2) connects relays A and L
to the dial Jjack, {3) connects an additional
ground to the slegve of the selector mul-
tiple (lead AG), (4) connects resistor A in
series with capacitor &, (5} removes the
shunt from capacitor A, and {6) opens the
operating path of relay TO, Wnen a cord is
?&g@diﬁméﬁe%&gmggaﬁ§bﬁﬁ%@{&
the ring of the cord will partially operate
-

relay TT to close 6-7T and 06-7B springs,
which operates relay § from ground through
the slesve of the cord and closes the clr-
cult through resistor H to operate ralay A
and L. Relay & operated Tully cperstss re- e’
lay TT. Relay TT fully cperated {1} dper~

ates relay T, (2) opens the operating path

of relay TR from relay 3, and {3} closes -
the ring of the talk Jack through to relay

T, Relay T operated {1} opens the oparat-

ing path of relay RV and (2) transfers the

tip and ving of the talk jack to the con- =
tacts of relay TR, Relay A operated trans-
rers lead M from ground To battery to sig-
nal the distant PBY through the assoclated
signal circuit. HRelay L cperated operates
relay B. Relay B operated (1) operates re-
lay Bl, (2) partially prepares & path 1o
pperate relay C, and {3) connscts ground to
the sleeve lead {lead AB). Relay Bl oper-
ated (1) removes ground from the message
register lead, (2) operates relay B2 and BY,
{3) closes a path for operating relay TC,

555
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and (4) with YU option, transfers ground on
the sleseve of the sslector multiple from
lead AR to relay Bl. Relay B2 operated re-
moves thse idles lins te”az%gtisﬁ fyrom acTross
the 4-3 winding of the fransformer

(option YUJ.

1.51 BERelay BY operated opsrates relsy IL,

to advance the idle line indlecation.
The operatlion of the talk and dial hkey !
operates relay DS which prepares the clr-
cuit for dialing as égscribaé abovea.

ﬁ;a;ﬂ&ﬁg
1.52 BRelays A and L function during dial-
ing as described in B.

aling has been campleted, the

cord is removed from the dial Jack
raleasing relay J8 which raleasss relays
§§ and CT. BRelay CT relsased (1) opens

s’ the dlal ‘aékﬁggk relsases relay TR,

ransfers the ring of the dial Jack
fvam *hg primary winding of relay IS to t
secondary winding of relay 07, and [4) op
the operating path of relay J5. BRelay DS
released closes the bridge to relays A and
L. BRelay TR released (1) transfers the
transformer to the talk Jack, (2) replaces
the shunt across capaclior A, and {2} opar-
ates relay TC which results in relays I1U
and LUL operating to open the 5%un$ £y
capacitor A for supervision.

g

e
ang

Call Answered and SJupervision

1.54

When the ozll i3 answered at thes dis-

tant PBX, the assocliated ~ignaling
circult places a 9?@*%@ on lead & to oper-

ate relay R, Relay R operated releases re-
iay LUL which opsns the shunt Trom across
capacitor 4 to extinguish the supervisory
lamp in the cord circult,
1.B55 The party at the distant
flash the attendant. Und
dition ground 1s alternately re
yeplasaﬁ on lead E by the asggsi
clrouls, which causes relay B to relsesse
and recperate. This alternately removaes
angd replaces the shunit across capaclitor A
to flash the supervisory lamp in the cord
cireuit.

1.56 The attendant may flash the distant

FEX by plugeing in and out of the
taiking Jack. 7This will release and dper-
ate relay TT, which causes relay A to alter-
nate battery and ground on lead M which sig-
nals the distant PBX over the assoclated
signal ciroult.

Discormection

1.57 Lzlled Payty Disconnects First
the callsd §§“?y disconnects,

is removaed from lesad B ?%»ﬁ&S‘Eg rel

which operates relsy I1ULl as describe

SUBE OAC - BECTION II

1.26, to remove the shunt from across capa-

eitor A, “§3$§ng the supervisory lamp in

the cord olroull o ;ign;,

1.58 Whe e attendant removes the cord
from the talk Jack, relay releasad

wnich (1) f&laas&g relay T7T and

tiaizy clggag z%a perate path

relays LU,
i§ r&iaagé 2y
relay TR, and (3
ng of the talk Jack to b
wWiing of relay TU. Relay TR
sses relay LU and LUL. Relay
ansfers iaaﬁ ¥ from battery Lo
an idle clroull condit isﬁ Lo the
signal ﬁz?c“ié@ Helay L relsased
v B to release which releases re-
1T Relay Bl relsasssd {1} con-
the message reglster laaﬁ;
sya BEZ and BY , and {3} with
the ground from the se-
iple. Relay B2 released,
& wets the idle line %wa
43 winding of the
Esiag BY released releases
restoras the idls Iline

release {
cperates

r

i1
in

sig
L

fr@wv% B
-

e}
&
e
S
=

iy
3
&

M £ w [
g}

wranslormer.
ay IL which
doation.,

Attendant 313§S$Q§£t§ i
%éeﬁ &ni §is¢$§

LA
W

When the

e

&

»mémsﬁéﬂgwa
relegased bransgfers
battery to gys&ﬁé o slgnal the
to disconnect {through the as-
grai ciroulit) Relay I released
and &§e§aéeh yeza“ C. Re-
releagses relay U and TR
lding of relay Bl to
ment at the dlstant
vemoved from lead B
relisase
relay
ground
rﬁi%%ﬁ%%

[EAR Y

LR RN
hoaBBE b
w2

&
g
b3

bl
d fs&v&ﬁﬁa ?elav~ Ay Ly
T

alay TR.

From

Felay A
T

53
bl
%

b

k3]
i’W;

bt {3 B

e A D el B Bt e et

and ]
relay H., When
end releages, gro
by the asssoolated s
relay B, Relay H relsss
Bl, EHelsy Bl released (
to the massapge regliater &
relays %;_9ﬂ§ BY, and 53} W
removes the ground from the
selector bank multiple, HRelay T
with YU LT, C&ﬁﬁ?ﬁ” the 1dle 1
the 4-3 windings Gf

wlay BY yﬁlé&&@ﬁ re
estores the ldle lin

i
ok ow
W

~5 5]
[ARNE

%
2 ps by
i3

JE,‘I:HX)M
W
%]

i
.
WP e £y T

o ] (ﬁﬁ
R vl 28 N
i o b
[

et

by

minatlion asross
wrﬁﬁifs?%%?g R
g By TY r

AR s 8 =1 .c%‘ﬂaé

which
o

Laow

Fig, B (Mfr Disc.) (5524, 552D, 5504,
or GODA FBX]

1.50 A& cord may be plugged Into elther the
talking Jack or the dial Jack to make
an oubgolng call.

1.61  If a cord is plugged Into the talking
Jack first, relay S operates Irom babte
tery and ground in the cord clirculs. In the
canze of a call from s station, the battery
and ground are suppliied by the cord, while
greTIOon I1

Page 7
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on & call ?@‘ai. thery and
ground may orlg ral office
or in the trurd 5 wperated
operates relay o i the CL lead
to the Jack. Relay locks o
laad C1 through & con teelf, opsr-
stes releys Bl and ?. Lleases ralay 8.
Relay Bl places ground siseve of the
switch multiple tow reult test
nusy, operates relay BY, &?d removes ground
from this circult to the K lea Relay T1
translers the Iranal + the in=~

coming switeh to Jack and a§ﬁ?w
ates relays A and | resistor H. BRea-
lay L spg?at?g relas 3 Trans-
fers lead M ol the L from
ground Lo Datiery

grounds
lamps.

1.52 Wnen the Tront &g palr

is plugked into relay
g operates in serie § slaave
relay to ground. relay

TR through a make
%, or directly 4T
nects the transliormer
of the disl jack :
For locking relay
arates, When hs

cord circult giugﬁ
operated, relay

winding through
and ring in the atts
disl circuit. 71
holds the A and

o relay

Lip and ring
s battery

£‘§}§ﬁ
J Op-
£ the

is

windling, shoris
*“Qﬁ&%iiﬁ the H

itz primary winding,
A L relays held

resisbor, lesving the A and
cnily by the cord olrouls

1.63 If a cord is plu
Jack first, the
to the above with the
and dial Jack f%?ﬁfgﬁé

i ig the dial
sg§i¥ar
the talk

Dialing

1.6 Belays A and L repeab the pulses from
the attendant's disl and the eclrcguilt
functions as described in %s

1.65 Whern dialing has been comp
dial cord ‘s pulied down,

relavs DS, A, snd L.

08 relesases relay U,

zted, the
ralaasing
The réégas@ of relay
which ?%ﬁ§&”aaﬁ$

relays A and L, opsns the Lip aﬁ” Z Lo
the 4disl Jack, and realsas: ; “E; Ths
release of relay i Lo Ope
erate relay TC Lo groun bresk
contact @;vgaj%s The ol relay

TC operates faﬂ&y*
releases relay TO.
and, on releasing,

winding of relay I3 :
series with relay A o remove L
from capsoltor A In the zygnage?@e?*
moval of the bridge 1 gh§a e supervisory
lamp in the atiendani's &?a cirould.

5 2&5

SECTION 1T
Page 8

the sssogla
zui& places g§sﬂﬁ§ o ths
srates relay E.
removes ground

: sr g -
The Qgsyat*aﬁ af ?s Lay B

&ﬁﬁénﬁﬁzﬁb%iﬁb&im’£ﬁ}

releasing this relay and relay &gg Pa-
leasse of relay L?ﬁ repliacsd

acP0Ss CEBPpESILOr A in ths Srar
retiring the supervisory Jlsup.

5
TRLDIRET,

1.67 The party &b the distant and mey flash
the PBEY sitendant. Under that condl-

tion, ground is alternately ?3&3§$“ and e

placed on lead B, which altey Ja%éég i?ﬁ?&i&a

and releases relay R, This 5

moves and replaces t%ﬂ Lrid

Goy A, azs discussad in 1,22 and 1.23

by flashing the supsrvisgoery J&8mpb.

W &

1.68 The attendant at the originating end
may flesh an sttendent at the distant

PBY by pluggiﬂg in and out of the talking

jack, This relesses snd opsrates relay T1
t&raagﬁ reZagx T and 5, as é% §%Eg§ i 1.13
. % ag : B reop-

erat%s r@;a? A

& the
distant PBY.

Dizconnaction
l;é% Called Party D
the calied parv
emoved from the B 1
Rﬁ The release of v
LUL, which removes t
tor A, lighting the 3

attendant discornects,

leasing relays T A, and ] e ?eiease of

i
E RIS

relay L relesses relay B, iﬁ LU reé-
leages relay Bl, vhich releszss relay BY.
The relesse of relay BY removeas gra;au from

the jack and selector bank slseves and ex-
tinguishes the busy 1@&§,

1.70 Galling Attendant
When the a%ieﬁéaﬁi
lay T releases, relay T relesasss relay
f,and L. The reliease of relay :
tery on the M leads to signal th
PRE, The relssass of relay L reilsases re-
lsy B, which in furn releases relsy 5L, Ha-
lay Bl rélessss yelsy BY which retlres the
busy lamps arnd vemoves gfgvyi Frum the
sleeves of the taliing Jack and saiector §3ﬁ§§
1.71 When the eguipment at the distant FEL
releanes, é?&uﬁ§ is removed Trom the B
lead which releases relay H. m?s reloate of
relay R restores the clroult to nornal.

2, OUTGOING JALLS WD OPTION L oAND 19)

isconnsots
4LB0ONMentE,

fomrey

& i

DIAL SELECTED

A. Seizure

2.01 When this c¢ir TH
operates {y cﬁ g?§§§“ whics aoed

on iead @ by the local sslecior or selsoltor

CONnEctor. %aiag TR operated {1} transfers

the transformer from ihé §a§§§ of the in-
coming selector to the banks of the local
selector meltisie, [2} opens the shunt pats

e,

E

B

7

a
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through the primary winding of relay U from
across capacitor A, (3) connects battery

and ground {resistor lamp A, windings of
relays A and L, and contacts of relays BV and
TR) to the thside of the transformer, (4)
connects resistor A In serles with capacitor
A across the midpoint of the transglormer
(resistor A 1s shorted with relay C normal),
%5} closes the operating path Tor relay RV
under control of relay R, (%) closes a path
for grounding the selector sleeve multiple

at relay B, and (7) opens one of the coperating
k4 i

paths of relay TC. BRelays A and L cperate
over the station loop. Helay A operated
transfers lead M of the associated signaling
circult from ground to battery through re-
sistance lamp B to slgnal the incoming cir-
cult at the distant PBY. Relay L cperated
operates relay B. Relay B operated {1} op-
erates relay Bl, (2) closes a path for the
operation of relay C when relay [ releasss,
(3) grounds the sleeve of the selector bank
multiple through one of the apr e cireults,
(4) connects a holding ground for relay TR,
and (5) opens the operate path of relay OF
(WA option). Relay Bl operated (1)

pocloses a
part of the shunt path across capacltor A,
(2) removes ground from the message register
lead, (3) operates relay B2, (4) operates re-
lay BY in the switehboard applique circult,
(5) closes a part of the operating path of
relay TC, and (6) grounds the sleeve of the
selector bank multiple. FHRelay B2 cperated
(1) removes the idle circuilt terminaticn from
the 4-3 winding of the transformer and

(2) connects the D1 network to the pulse
corrector circult,

2.02 When Fig @ is provided, relay BY op~

- erated grounds the sleeve of the TALK
Jack and lights the BUSY lamps. When Fig. 8
and E are provided, relay BY operated grounds
the Jjack sleeve through the 3 relsy winding
and operates the IL relay. When Fig, &
and F are providad, relay BY operated places
battery through the & relay winding on the
sleeve of the Jack and operates the IL relay.
When Fig. R is provided, relay BY operasted
operates the IL relay.

B. Dialing

2.03 Relays A and L follow the pulses
the station diasl, Helay B 18 =slo
release and holds opesrastad over the dia
pulses., Relsy € operstes upon the rele
of relay L and holds over the pulsss of sach
digit. It relemses at the end of ssch dig
and recperates on the first pulse of the
next digit. Pulses are repsatsd to the
distant tie trunk by relay A, which grounds
lead M to the assoclated signaling circult
each time 1t relesses and reconnects bate
tery to lesd M when 1t reoperates. Relay ¢
operated {il connects capacltors € and C1
across the 4-3 and B-7 windings of the

from

W
1
S5

trensformer to prevent dial-pulse trans-
lentsz from Interfering with other calls in
the same phantom group, {2) short clreults
the primary winding of relay D and the A
and {3) when arranged for 2-wire
cperation {(Fig. 19), cormects capacitor A
and resistor A In serles with operated con-
tacts 1-27 of relay TR across the tip and
ring, or when arranged Tor Y-wire operstion,
(Fig. 21 and 4-wire terminating circuit)
disconnects the AC bridge (A4 resistor and
aspociated midpoint capacitor) from across
the tip and ring.

C. Call Answersed

2.00 When the call 1s answered st the dis-
tant PBX, the assoclated signal cir-

cult connects ground to lead B which operates

Relay R operates relsy RA.

relay

H. Relsy
BA connects ground to lesd D through one of
the appligue clroults to operate relsy RV,
Helay RV operated reverses the battery and
3

ground toward the calling party to provide
sngwering supervision in case ths call origs
inated in a distant PRYE.

D, Disconnection

Called Party Disconnects First
2.05 When the called party disconnects, the
associated signal circult removas
ground Irom-lead B, which releases rslay R.
The release of relay R causss rslay RA to
release, whilch in turn relsasss relsy RV,
restoring the polarity over the tip and
ring to normal to glve disconnsel supervision
if the gall orlglinated at a distant PBY.
2.0 When the calling party disconnects, re-
lays A and L release. Relsy A relsased
tranafers lead M from battery to growund for
an idlie clrocult condition.

2.07 IHelay L released (1) opsrates relay C
57 .

Relay B released (1) relesses relay C and Bl

and {2) reestablishes a part of the operate

path for relay OP when optlon WA i3 used.

Belay Bl released (1) opens a part of the

shunt across capacitor A, (2} connscts

ground to the message register lead, {3) re-
leages relays B2 and BY, (4) opens a part

of the operating path of relay TC, (5) re-
moves the ground from the slesve of the
selector hank mul le Lo release the pre-
{é
Al

ceding swltches, and (6) releasss relay TR,

Relay BY released {[1) with Fig. @,
rapoves ground from the slseve of the
Jack and extinguishes the busy lamp, (2)
with Flg. 8 and B, removes ground from the
Jack sleeve and releases the IL relay, (3)
iith Fig. 8 and ¥, removss battery from ths

SECTION II
Page ©

(no function) and (2 releases relay B,
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slesve of the Jack and releases the IL re-
- 51 F st ma o n L e
lay, and (4) with Fig. R, releases the IL

relay.

2,09 Relay BE relessed connects the ldle
line terminstion amcress the 4-3 wind-
ing of the transformer.
2.10 Relay TR released (1) transfers the
transformer from the local selectorn
lector banks to the Jacks of the incoming
(2) cornects a part of a shunt path
across capicibor & through the primary
windings of relay D, (3) removes battery
and ground through resistor lamp A; wind-
ings of relsys A and L, and contacts of re-
lay RV from inside the transformer, [(L)
disconnects resistor A from in series with

capaclitor A, §§ opens the operating paths
of relay HV, {08} cpens a path for grounding

the selector sleeve multiple at relay B,
and (7} closes a path for operating re-
lay TC.

Calling Party Discommscts First

2.1l When the calling party discomnmects
4 a2la

first, relays A and L v g8&¢. Hew
lay A released transfers lead ¥ Trom bat-
tery to ground as a slignal through the as-

sociated signaling seguipment for the distant
PBL to release, Relay L released {1} oper-
ates relay C {(nc function) and (2] re-

leases relay B. Helay B relessed [1) re~
leases relay C and [2) ftransfers the hold-
ing of relay BL under control of the sig-
naling circult through a make contact to
ground on relay H, which Is held by the
ground on the E lsad.

2.12 When the eguipment &t the distant PBX

releasas, ground 1s removed from lead
E by the associasted signaling ciroult to
release relay R, Relsy B released relesses
relays BRA and Bl. BRelay RA releassd re-
leases RV which restores the polariuty of
the trunk ftoward the calling pariy to nor-
mal. The release of relay Bl and following
avents are the same as covered in 2.07
through 2.10

CALL FROM ATTENDANT

A. Fig. Q (5524, 552D, 5564, or BOSA PBY)
Selizure

2.13 The attendant may plug s cord into
elther the talking or dlal Jack to
make an ocutgeing call, I0 s cord ls plugssd
into the talking Jachk first, is ex-
tended to the Jack sleeve dicde.
Ground on the sleeve will condltion the cord
circult, where necesgsary, to supply batiery
and ground on the tip and ring to the tie
trunk operating relasy 5. In the case of a
call from a statlion, batbtery and ground are
supplied from the cord. While on a call
from & trunk, the battery and ground may
originate from the central office or from

ground
via tha 2

another trunk clreuli. BRelay 5 operated
SECTION II
Page 10
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“to the pulse

<transfers lead M of Lhe

wib TR

causes relay T to cperate I round on
lead 01 of the talk Jack. R T cperated
(1) locks coperasted through 11is own cantacts
to ground on lsad U1, (2) grounds lead P to
operate relay Bl, (3) operates relay Tl, (4
releases relay 5, (5) partislly clicdes a
path for the operstion of relays A and L,
and (6) transfers the D relay bridge around
the pulse repeating and supervisory cilroult
(contacts of relays TC, TO, and 1Ul) and
prepares a shunt path across capacitor A
through contacts 1-28 of relay RA. Relay
Bl operated (1) connects a shunt (winding of
relay D) across capacitor A, (2) removes
ground from the message register lead, {3}
cperates relay 32, (L) opesrates relay BY,
(%) grounds the sleeve of the miale
éiglé to make the cirgull tes

{6} closes the cperating path ©

Helay B2 opersted (1) removes the ldls line
termination from the -3 winding of the
transfonmer

54 gy

&
L5
ER

cand (2} connects the Dl network
corrector olrcult. Relay T1

operated g;} looks operated under control of

relay T, (2) transfers the transfi
from the incoming selisctor Jacks o the
talking jecks, (3) completes the clrcult

through the H resistor to operale relays A
and L, (4) opens the cpersting palh fTor re-
iay TR, (5) opens the C relay operste path
through the contacts of relay LU opsrated
and relay D1 released, and (B) opens a lock-
ing path of relay OF. BRelay L cperated
operates relay B. Relay B cpersted con-
nects additional holding ground for relay
Bl, closes & part of the opsrating path for
relay O, and opens the srate path of relay
OF when option WA iz ; Relay A opersated
associsted signaling
clreuit from ground to battery as &4 salizure
signal to the distant tis frunk. HRelay BY
opersted grounds the slseve of the talk Jack
and lights the busy lamps.

Hedl s

2,14 When the front cord of an ldle palr 1s
plugged into the dial Jack, relsay =

operates over lead C in series with the cord

sleeve relay to ground. Relay DI operated

(1) operates relay TR, (2) provides battery
to hold relay DL when it operates, and (3)
connects the T and R leads of the disl Jacks
to the T and R of the sslector mulitiple.

2.15 Relay TR operated {1) transfers the
gransformer [rom the sall Jack o
the dial Jack, [2) opens the shunt path
across capacitor A, (3) connects battery
and ground through the windings of relay A

snd L Lo the inside of the Sranslorumer,

{4) connscts gtor A in series with cap-
acitor A, (%% closss the operating path for
relay RV, §é§ connects an additional ground

from relay B to the slesve of the selector
multiple, and {7) opens an operating path
for relay TC. Wnen the talk and dial xey

of the cord that is plugged into the dial
jack is operated, relay DL operstes over

the bridge across the tip and ring In the
sttendantts telephone and dlal cilreuls. The
cord circuit bridge also holds the A and L
relays operated., Relay DL operated (1)

!

Ki
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locks operated on 1ts secondary winding
under control of relay D3, (2) short cir-
cults 1ts primary winding, and {3) opens
the circult through the H resistor to re-
lays A and L.

2.16 If a cord is plugged into the dial

Jack first, the opsration iz similar
to the above with the functions of the tall
and dial Jack reverssd in cccurrsnce,

2,17 Relays A and L . repeat the dlal pulses
from the attendant's dial and the
circult functions as described 1in 2,09,

2.18 Wnen the dialing has been completed,
the dial cord is removed from the dial
Jagk releasing relays D8, &, and L. Relay
D8 released {1} releases relavs TR and IL
and {2) disconnects the T and R leads of
the dial Jack from the salsctor multiple,
Relay DL released closes the clreult to re-
lays A and L which recperate, Relay TR re-
leased {1} transfers the transformey

from the selector multiple to the T and B
leads of the jack, {2} disconnscts relays &

and L from across the midpoint of the
transformer, {3} opens the ocperating paih
of relay RV, 5%3 gormects a shunt acrogs the
A capacitor, 35 disconnects the A resistor
from in series with the A capacitor at the
midpoint of the transformer, (6) closes

the operate path of relay TC to ground at
relay R, and {7) dlsconnects the additional
ground on the sleeve of the seslector mul-
tiple from relay B. Relay TC operated (1)
operates relays LU and TCO and (2) partially
shunts the winding of relay LU, Relay LU
operated (1) releases relay T{, which is
glow in releasing, and on releasing, re-
moves the shunt from the winding of relay
LUL which then operateszs in series wlith re-
lay LU to remove the shunt from capacitor A,
The remcval of the shunt lighits the super-
visory lamp in the attendant’s cord clroult,
Relay TC released causes relay TO %o re-
lease (no function).

Call Answered asnd Supervision

2.19 When the call is answersed at the dig-
tant PBX, the assoclated signaling
circuit places ground on lead E to operate
relay B, Helay X operated (1] removes
ground from the winding of relay LUL and
relays LU and LUl Pelease and (2) cperates
relay RA. Relay RA operated places the
shunt scrose capacitor A in the transformer
extingulshing the supervisory lamp,

2.20 The party at the distant end may flash
the PBY attendant. Under this condi-
tion, ground is alternately removed and re-
placed on lead B by the associated slgnaliling
cireult, which causes relays K and RA, if
provided, to release and operate. This Blier-
nately removes and replaces the shunt BOTOBB
capacitor A, thersby Tlashing the supsrviscory
lamp in the cord circuit, If relay RA 1z
not provided, relay LUL controls the
path.

#y

2.21 The attendant at the originating end

may flash the attendant at the distant
PBY by plugging in and out of the talking
Jack. This releages and operates relay T1
through reiay T and 8, ag described in 2.13,
Relay T1 released and reoperated causes relay
A to release and cperate, which transfers
lead M from battery to ground, slgna
the distant PBX through the assoclated silg-
naling circult,

+

Digeonnection

2,22 falled Party Disconnects Pirst: When
the callied party disconnecta, the as-
spclated signaling clroult removes ground
from lead E to release pelay R. The release
of relay ® (1) releases relay BA, which re-
moves the shunt from across capsclior A,
causing the supervisory lamp to light and
§2§ cperates the pulse correcting relays
(e, TO, LU, and LULY which serve no funce
tlon. If relay BA 1s not provided, relay
LUl controls the shunt path, When the
attendant removes the cord from the talk
Jack, relasy T releases, In turn releasing
relays T1, A, and L, Relay A releassd
connects ground to lead ¥ for an idle oip-
cult condition. Relay L relsased releases
relay B, which in turn releases relay Bl,

2,23 Belay Bl released (1) grounds the
message reglster lesad, {[2) releases
relays B2, BY, LU, and LUL, and (3) removes
the ground from the selsctor sleeve hanks.
Relay BY released (1) removes ground from
the sleeve of the talk Jack and [2) extin-

guishes the busy lamp., Relay B2 relessed

cconnects the ldle line terwinastion across
1

t
the 3 winding of the transformer.

2.24 Calling Attendant Disconnects Flrst:
When the calling sttendant discon-

ground 1s removed from lead {1 at
¥, causing relay T to relesse, BRe~
T releases relays TL, A, and L. Relay
eleased transfers the ¥ lead from bat-
tery Lo ground to signal the distant PRY
through the assoclated signaling clroult to
digoeonnect, Helay L released causes relay
B to releage {relay C may operate untll B
releases, which has no funetlon). Relay B
released tranasfers the holding of relay Bl
to relay H.

ngets,
the Jac
1

2,25 When the equipment at the distant PBY
releases, the assgociated pignaling
clreult removes ground from lesd E to re-
leage relay B. FRelay B {1) releases RA and
{2) causes relays TC, TO, LU, and LUL to
cperate [no f&ﬁiii&ﬁ?a Helay B or RA re~
leased releases relay Bl which functions as
described dn Z2.23. R

B. Flg. 3, WB Option [606A, BOEB, or 607A

TR WO Uption [EOEATRED
Seizure

2,26 When 2 cord iz plugged into the Jack
of thisg cireuit (1] automstie ringing
From the cord circult is tripped when tibe

SEOTION 1T
Page 11
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TP fires during the ringing cycle and (2)
relay ST cperates its 6-7T and &-7B springs
from battery on the ring of the cord {op-
tion WB) or from ground on lead 3L (option
WCY, This partial operation of relay BT
{i§ closes a loop through resistor H o
operate relays A and L and {2) grounds the
sleeve of the Jack through the winding of
relay 5. 1If Fig. is uged, relay 3 will
operate from the positive potentlal on the
cord sleeve, in turn operating relay SA and
fully operating relay S5T.  Relay 54 operated
causes relay T to operate. IF Fig. ¥ is
used, relay S will operate to resistance
vattery on the cord sleeve and cause relay
isy T,

rals

ay SA

ST to fully operate, operating v
Helay SAL1 operates Trom ground o
(Fig. E) or relay § (Fig. F) and locks %o
ground at relay T. Relay T operated (1)
opens the operating circult of relay RV,
(2) transfers the transformer from the
incoming selector Jacks toward the talk
Jack, extending dial tone originating at
the distant PBX to the cord circult through
capacitor DT, (3) para ls the contact of
relay TR in the operat path of relay TC,
(4) provides a locking ground for relay SAL,
and (5) prepares an operating path for re-
lay TH during dialing.

e
=
o

i

2.27 Relay A operated transfers lead ¥ of
the associsted silgnaling clircult from
ground to battery s a selzure signal 1o
the distant PBX. Relay L opervated operates
relay B. Relay B operated (1) grounds the
sleeve of the selector multiple, (2) par-

lsy C, {3) operates relay Bl, and
the opsrate path for relay OF (WA

Relay Bl operated (1) shunts capas

with the primary winding of relzy D, (2)
removes ground from the message register
lead, (3) operates relay B2, (4) operates
relay BY, (5) completes the coperating path
for relay TC, and (6) transfers the sleeve
of the seslector mulitiple Trom ground at re-
lay to relay Bl. Helay B2 operated re-
moves the idle line termination from the
4-3 windings of the transiormer. Relay

BY operated {1) operates relay IL, (2) con-
nects ground through the winding of relay 8
(Fig. E) to the sleeve of the jack to hold
relay 8, (3) transfers the holding path of
relay ST from relay S to relay SA, and (&)
places resistance bat
the jack through the winding of relay 3
(Fig. F} to hold relay 3 operated. Relay
TC operated {1) operates relays LU and TO,
(2) operates relay C, and (3) shunts the
winding of relay LUL. Relay LU operated
releases relay TC, which permits relay UL
to operate and releéase relays TO and C.
Relay LU operated cpens the shunt through
the primary winding of From capads
itor A. Relay IL ops wi

tion, advan i o
and (2) with WL option, lignt
lamp. Relay 3Al opesrabted prepaves & I
for the operatlion of relays KT and DL during
dialing and locks operated under control of
relay T.

b
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Dialing

2,28 If the dial key in the cord circult

is operated and the digl is moved off-
nermal, relay § will releasse, causing relays
DL, TR, and RT to operats. HRelay BRI oper-
ated iz} locks under control of relay Sal
and (2) closes the ring side of the llne;
shunting capacitor DT. HRelay DL vperated ™
transfers relays A and L across the tip and |
ring of the cord cireult and then discon-
nects the H resistance bridgs, lesving re-
lays A and L held operated Ly the cord
bridge circuit. Relays A asnd L follow the
dial pulses and function as described In
2,03, Relay 5 and SA {Flg. B) or relay 3
ig. P} and relay DL release betwesn each £
git. Relay TR also operates at the be-
ginning of each diglt and releases al the )
end of each digit, vonnecting resistor A in
series with capacitor A to improve pulsing
{sees operation of relay Coin 2;§E§3

iy
»

5

o

g Ll |

2.20 The cord superviscry lamp at the call-

ing end remains lighted even though
relay UL alsc cperates and releases at the
peginning and end of each diglt, slnce re-
lay TR operated opens the shuni across
capacitor A.

2,30 Relay T operated opersates relays TC,

10, L, end LUL, when the trunk is
geized to prevent the cord ciroult from
being connected to the primary winding of
relay D after disling is completed and be-
fore relay LUL operates fo changs the D re-
lay bridge Yo high resistance, This pre-
vents the 5 velay in the cord from operal-
ing falsely 1f the talk and dlal key ls re-
stored immediately after dlaling.

2.31 Relay T operated provides an alter-

nate path to hold relays 1D and LUL
operated untll relay B operates In response
to the answersed signal.

2.32 ?%ﬁﬁﬁg?ﬁﬁ%é%éia;inﬁz When the associ-
Ted switcnboard 18 eguipped with &
TOUCH-TONE dial, no disl off-normal funcétion
exists. It is therefore necessary Lo Dros-
vide VW optlonal wiring for operating the
RT relay. When a cord is inserted into the
tie trunk Jack, the RT relay wilil operate
and close & tran ssion path through the
switchboard applique to the tls trunk and
place & holding bridge on the A and L relays
over the U and V leads. The dial and talk
path is now established over the H and J
leads, either towards the dlstant end or to
a tie trunk access clroult for TOUCH-TONE .
to dial pulse conversion.

Call Answered and Supervision

2.3% When relays DL and TR release at the
end of the 1last diglt, the tip and
ring of the cord 1s connected through to
the transformeér. When the call is an-
swared at the distant end, ground ils placed
on lead E by the assoclated signaling oir-
cult, operating relay R. BRelay R opsrated
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releases relay ILULl, which closes the shunt
across capscitor A and extinguishes the
supervisory lamp. The party at the distant
end may flash the PBY attendant. Under

that condition, ground is alternately re-
moved and replaced on lesd E, which alter-
nately releases and operates relay H. Re-
lay R released operates relays TC, T0, LU,
and LUl as described in 2.17 and 2.18. Re-
lay LUL operated removes the shunt from
seross capacitor 4, lighting the attendant's
cord supervisory lamp.

2.34 The attendant at the originating end
may flash an alttendant at the distant
end by plugging in and out of the Jack, the
call being held from the distant end under
control of relay D,

Disconmeciion

2.3% Called Party Disconnects Flrst: IF
ne dlsStant end 4LsConnects 1irsh,
ground is removed from lead B, relsasing
relay R. This operates relay IUL, which
removes the shunt from capacitor A, light-
ing the supervisory lamp. When the cord
at the calling end is removed from the Jack,
the circuit functions as described in 2,30,

2.36 Calling Party Discomnects First:

When the atiencant disconnects, relay
8§ of Pig. F, or relays B and BA of FPlg. &,
ralease. Reley 8 relsased opsrates relay
DL, which opens the circult to relssss re-
lays A and L. BRelay A released transfers
lead ¥ from battery to ground “o signal the
distant PBY., Helay L relsasou releases
relay B which transfers the holding of re-
lay Bl under control of relay R {(ralay
will operate until relay B releases).

2.37 Whern the eguipment at the distant
PBY relesses, Lhe assocliated signal-~
ing clroult removes ground from lead B fo
raleass relay H. BRelay R releaged cauges
relay Bl to releass. FHelay Bl released (1)
opens the shunt across capacitor &, ()
grounds the message register lead, (3} re-
leases relays B2 and BY, (&) opens the
operating path of relay TC, and (5] removes
the ground from the selector slsesve bank.
Relay B2 connects the idle line termination
across the 4-3 winding of the transformer.
Relay BY released relesses relay LL
and 87. Relay [L relsased (1) wlth WK op-
tion, restores the idle line Iindlcatlon and
(2) with WL option, extinguishes the busy
lemp. Relay 37 released releases relay T,
in turn relsasing relay BAL, which releases
relay RT, restoring the ciroult to normmal,

Manual Operation {Option W7

2,38 When arranged for manusl service on

outgoing calls to g distant PR, the
circult will function as described in 2,20
and 2.27, with the sxception that relay 8

el

£
(Fig. ¥) or 84 (Flg. E) alsc closes through

tha ring side of the line f¢ the fTrunk.
This will prepare a talking and supervisory
path for the calling party after the opera-
tion of relay 7.

¢, Flg, R {6078 PBL)

Seizure
2,39 A cord may be plugsgsd into sither the

talking or dlal Jack to maks an oul-
going call,

If a cord is plugged first into the
talking Jjack, battery on the ring of
the cord wlll partlally opsrate relay TT to
close springs o~7T and 6-78, which (1) oper-
ate relay 8 from ground through the sleeve
of the cord and {2) operate relays A and L
through H resistor. Relay $ operated fully
pperates relay TT. FRelay 77 operated [1)
operates relay T, {2) opens the operating
path of relay TR from relay B, and (3)
cioges the ring of the talk Jack Through fo
the T relay. Relay T operated {3} opens the
operating path of relay RV and {(2) transfers
the n oand ring of ths trensformer from

the Incoming selector Jacks to the talk
Jack, Relsy A operated transfers lead M
from ground to batiery to signal the distant
PRE through the assoclated slgnal cirouls.
Relay L operated operates relay B, which

{1) operates relay Bl, (2) grounds the
sleeve of the sslsctor muliliple to make the
cireuls test busy, and (32) partially pre-
pares an operating path for relay C. Relay
81 operated (1) shunts cepscitor A, (2) re-
moves ground from the message reglster lead,
(3} operates relay B2 and BY, (4) closes the
operating path of relay TC, and (5) trans-
fers the ground on the slesve of the sslec-
tor bank Trom relay B to relay Bl. Relay
BZ operated removes the 1dle line sermine-
tion from the 4-3 winding of the transformer.

2,41 Belay BY opersted (1) opens the ground
- from relay B to the sleeve of the se-

lector benk and {2} operates relsy IL, which

advances the idle line indicating cliroult

om

i

A2 When the front cord of an idle pair

18 plugged into the 4ial jack, bat-
- on the ring of the cord causes relsy
loge the 6-7T and 5-TRE springs which
zes the tip from the dial Jack and
rates relay J8 Trom ground on the
of the cord. Relay J3 opermted (1)
perates relay 7 through its primary
and secondary windings and (2} preparss a
locking path for relay DS. Relay CT fully
cperated [1) operates relsy TH and (2) trans-
fars the ring of the dial Jack from ths
secondary winding of relsy 7 to the pri-
mary winding of relsy IS, Relsy TR opsr-
ated (1) transfers the translormer from
the Jack to the dial Jack, (2) removes

nunt from capacitor 4, (3} connects ye~

lays A and L to the dial Jack, {4) connects

bty 4 e {7 0H
£ b B b el (B

§od £
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an additional o the
zleeve of ths {5} con=
nects resistor capacitor
A, and (€) opens th atn for re-
lay TC. When the way in the
cord circult iz o 08 oparates
on 1ts primary 3 its secon-
dary winding, s own pri-

and opt

mary winding, sistoy
bridge, leaving relays eld by the

cord in the dial Jsck.

the dial

Z.43 If a cord
1 { vt

£ Q—-’*

gzufﬁﬁﬁ int

yoUT will Q?ﬁ“&i&
zhe

frs& %ai%ﬁfy or ti ring of

gs«;&éwwe«

A s K%Q k3

*;«
;Jfﬁ oo

ciloge the d T

J35 fréﬁ aron the zlaev
,§géag gw G?%F&a%ﬁ (1) fully erates relay
C7T and (2) prepares g locking path for re-
lay DS. Helsy U7 fully opsrated {1} opsr-
sbas relay TH, (2) transfers the ring of
the disl ;ack Prom the sscondar " w;a;§§§ of

relay C7 to the primary winding of relsey
D%, and (3) grounds the 1%&?% s? the se-
Les?ag multiple {lead ﬁﬁ§
ed (1} transfers
i”%& diml é&«u%‘ig {:
toothe dial
sund Lo ?%&
le {lead AG),
eries wWith caps
nunt from cap
operating path of
iz plugged into
on the ring of ths <
e relay T7 to o
&a‘“ﬁ operate ¢
the sleeve of ths

riially oper-
L-7H springs,
2 “hy a}@.é?‘

cudt through resis operete relsy A
and L. Relay 3 o ! ?;iig cperales re-
lay TT. nai@ ?” fully operated { 1} oper-

atas reizy §}
of rels
Fﬁ%g s

g§@§@z ﬁs p&zh
3 fiéaés the

relay TH., Hel
M from grourd ©
PEL througn bl
ouit,  Helsy L opers
Relay B operated (
partially prepars:
¢, {3) connscts
{lead AB). !

i
Tant

&sﬁ»i‘ ‘?&i;?
Lioh.of
ralay D5,
dialing as descr

The opara-
hen @?6“&%8@
reult for,

SECTION II
Page 14

- I88UE QAC - SEOTION II

Dialing
and L funcilon dur

A & ing dlai~
ing as described in 2.03.

T

2,45 When disling has besn complsted, th
cord is removed from the lal Jack,
releasing relay J85 which gﬁ“sggg% relay DS
and CT, Relay CT ?§&§§S§¢ {17 ocpens the
tip of the dlal Jack, igj relesses ralay TR,
{3; transfers the ring of the dial Jack
from the primary géﬁaiﬁg of relay E*,* the
secondary winding of relay OF, and [4)
the operating path of relay §§a Relay D&
relessed closes the bridge Lo relays A

L. Relay TR released (1) 2§§§w¢§ & the
transformer So the taik Jasoky | } TEDLECES
the shunt across capasibor 4, snd (3) oper-

stes relay TO, whiech resulls in relsys A
and LUL @g&?&i&xﬁ to open the shunt from
capacitor A for supsrvision.

all Answered and Supervision

2.46 Vhen the call 1s answered at the dis-

tant PBY, the &sﬁsciaﬁ%é slgnaling
pireult places a grownd on lzad B to oper-
ate relay H. geé&y R %g%“%ﬁéﬁ relpafas ra~
lay IUL1 which closss the shunt from 8cerozs
capacltor A to &xtidg igh the supsrvisory
lamp in the cord dircult,

2. 47 The party at the dlstant end nay
flash the sttendant, Under this
dition ground is alternately ramoved
replaced on lead E by the sssocisted signal
circult, which sduses ralay B 2o relsass
and re&geraivﬁ This @“4@33&i§3$ TEMOVEs
and replaces the shw cEpROLLoY A

[ i

unt across

to figgi the supervisory lamp in the cord
circulit.
2,48 The attendant may Tlash ¥ nt

PRY by plugging in and ou

talking jack. This will ? z

ate relay T, causing raelsy
thery and ground on i%ﬁ§

the distant FBY oveyr ths a;

cireult.

Discomnnection

2.49 Called Party Discornects Flrst: When
the called party discomnecis, ground

is removed from le E, relsasing relay B
which operates relay LUL fo remove the shunt
from across capacitor 4, causing the super-
wisory lamp dn the cord olroult o :
When the attendant renoves

2.50
from the talk Jack, r?é&g a
which {1} releasses relay 7 ;

the cord
ﬂ%*&aﬁes

tially closes the operalts noTor rel e
through contacts of relsys 1A, 3, and DL
%ezag 1T released {1} ﬁgﬁﬁaﬁéa ralaws A, I,
and T, (2) cperates relay TR, and {3} con~
nects the ring of the talk g&ﬁﬁ to ths

secondary winding of relay T7. Helay T8

§F




- leases relsy Bl and TR.
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operated releasses relayslll and LUL. BRelay
A released transfers lead M from balttery to
ground as an idle circult condition to the
azsocliated signal ecircult. Relay L re-
leased causes relay B to relssase, which re-
"Relay Bl relsased
(1) connects ground to the message register
lead, (2) releases relay B2 and BY, and (3)
removes the ground from the selactor sleeve
multiple. Relay BZ released, connecis the
idle line termination across the L-3 wind-
ing of the repeating coll. Relay BY re-
leased releases relay 1L, which restores
the idle line indication.

B

3. OQUTGOING CALLS H OPTION (FIG. 1 AND 16

MFR DISC.)
3.01 The operatlon of an outgolng call for
H option is essentially the same ag
that described in 1. for J or XD option,
with the excepition of the ocutward signaling
of relay A and the incoming signals that
operate relay R, described in 9.

4, OUTGOING CALLS WH OPTION (FPIG. 18 AND 19)

L,01 The operstion of an outgoing call for
WH option is essentlally the same as
that described In 2. Tor WJ option, with
the exception of the outward signsling of
relay A and the incoming signals that op-
erate relay R, described in 9.

5. INCOMING CALLS J OR XD OPTION (PIG. 1
AL 16 R DIsC, )

SEIZURE

5,01 When the trunk circult i selized at

the distant PBY, ground is placed on
lead E by the associated signaling clircult
to operate relay R,

5.02 When YN and XE or XF options are used,
- relay R operated (1) cperated relay
Bl and {2) with option B of Fig. B or with
options YA and Z2 of Filg. ¢, D, and G, op~
erates relay OP, which lights the trunk lamp.
When Flg. G and M are used, relay R

5.03

operates RA. Relsy RA,in turn, per-
forms the functlons of relay R as stated
above.

5.04  Relay Bl operated [1) connects the

low resistance winding of relay D in-
side the transformer to prepare the in-
coming switch for pulsing, (2) removes
ground from the message register lead, (3)
operates relay B2, (#) operates the BY re-
lay in Flg. 3, C, D, or G, {5) connects
ground to the slesve of the selector mule
tiple to make the circult test busy ’
{option YH), (B) connects the pulse correct-
ing relsys to the back contact of relay H;
and (7} coonects resistors B and C in para-
llel with relay TC to make thalt relsy

somewhat slow to release, Relay B2 operated,
with YH option, removes the idle line termi-
nation from the 4-3 windings of the repeating
ceil, Relay BY opsrated (1) in Pilg. B, with
¥ optlon, grounds the sleeve of the talk Jack
and lights the busy lamp, (2) with Pig. C,
operates relay 1L, which advances the idle
indicating cireuls, 1f optlon 20 1s furnished,
or Lights the busy lamp 17 ZD option is
furnished, and grounds the sleeve of the

talk Jack, {3) with Plg. D, opsrstss relsy
1L, which advances the idle line indicabion,
and (%) with Fig. G, grounds the sleeve of
the talk Jack and llghts the busy lamp,

DIALING

5.085 Disl pulses are repeated from the
distant end to this clircult by the
assoviated signaling clreult, ground being
removed from lead B on sach pulse. Relay H
ralesges sach time ground is removed and re-
cperates when ground 1z reastored. When Flg.
¥ is used, relay R will release and reop-
arate rolay RA.
5,06 RBelay Bl remaing oparated during dial-
ing, since 1t is zlow releasing and
nolds over the diszl pulses, Each fTime re-
lay R or RA relsases, yelay TU oparates and
logks under control of relay LU,  Relay TC
operated (1) operates relsy TO and LU, (2)
smunts relay LUL, (3) with Fig. A, C, D,
and & end ZY¥ or YD optlon, operites yelay U,
and (4) closes a contact in parallel with s
braak contact of relay TO to malntalin the
closure to the incoming swlich., Relay 70
oparated (1) opens the contact Just men-
tioned, {(2) with ZY or YD optlon, comnects
ground to hold relay Bl, and (3} with Z¥ or
Yo ooptlon, connects resisztor A in parallel
with capaclitor A across the midpoint of the
transforner. Relay © opersted (1) con-
nects cgpacitor € spd C1 across the 4-3 and
B-7 windings of the transformer, (2} short
clroults the primaryy winding of relay D, and
(3} removes resistor A and capacitor A from
across the nmidpeint of the fransiormer.

The oparation of relay IU opens the
clreult to relay TC and prepares a

path for the operation of relay LUL. Relay
o iz slightly slow to release, as 1t 1is

ny resistors 2 oand O, and when 1%

g2, it opens the circoult to relay LU,

5 relays TO and C, and opens the
bridege Lo the Incoming switeh. I lesd E

18 8Lill mot grounded so that relay R {or RA)
is 8till released, relay IU holds and relay
IU1 operatss, in series with relay LU, to
hold open the bridge to the incoming switch.
I lead E has besn groundsd during this tinme,
relay R will have operated, removing the
ground [or if Fig. M is used, R operates
ralay RA, which removes the ground) and
relay LU and relsy L1, 17 opsrated, will
release, preparing the clrcoult for operating
relay TC on the next pulse. Reley TO is
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slow to release and when 1t releases, 1t
closes the bridge, provided that relay LUL
has released. Relay ¢ i3 slow to ralease
and remains operated untll the end of the
diglit.

5,08 With & fast dlal, in the order of

10 pps or greater, relay TO remains
operated éayiﬁg the entlire diglt and relay
TC alone repeats the pulses to the swlitches.
The slow release characteristlc of relay TC
provides a timed closure to the switches.
Relay LUL has no effect on the pulsing,

even though it may or may not opsrate sinee,
st the time it operates, relasy TC has al-
ready opensd the pulsing bridge. UWilth a
slow disl, in the order of 9 pps or less,
velay TO follows the pulses. Since the re~
leagse of relay TC releases relay TO at the
same instant 1t opens the pulsing bridge,
the slow ;eleﬁs%ﬁg characteristics of relay
TG provide a timed open interval for the
pulses. If “&1&§ Lyl uaS sg&?ated during’
pulses, it will have releaBed vefore relay
TD releases and wi@W§ therefore, nhave no
effect on the p ing. For dial speeds be-

twaen the approximate limits of § to 11 pps;
either reilay TC Or wiil control the out-
put pulse, depending upon th asing

2
P

3

time of the ?&ftiﬁ%}&f&rﬁif
5.09 The correct pulse operates the asso-
ciated switch oy swiltches to complete
the call.

CALL TO A STATICN OR TO ANOTHER TIE TRURR

A, Call Answered and Supervision

8,10 I off-hook $&§8f¥isiﬁﬁ is provided
when the call 1s answersd [battery

ard ground reversad by the connector) since
relay D is polarized, 1t will operate, in
turn operating relay D1.  Relay Dl operated
{1} transfers lead M from ground to battery

gignal the originating PBY, (2) closes
the circult to the sevondary winding of re-
lay D, and {3) transfers the operating
ground for relay U to & holding ground
relay Bl. If the called party flashes, re-
lay D will respond to the reversals, re-
leasing and ?esges&«éag relay D1, which re-
peats the supervision over lead ﬁ to the
originating PBI.

B. Dlsconnection -~ Called Party Disconnects
Firs
5.11 When the called pariy discomnects,
pattery and ground are restored to
normal, releaging relay U, which relsases
relay D1. Helay DI relessed (1) transfers

lead M from babttery Lo groung Lo gzg&&i the
originating PBY snd {2) with ¥D option, re-
moves a holding ground From relay Bl. {Re-
lay Bl at this tlme, however, is s8%ill halé
operated by relay HA or R, which is held
operated by ground on the E lead.).

SECTION 1T
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& connects,
i 4 5 by tha
g cire release re-

lay R. With ¥i 2”*€$§§ relay R relsased
fl} releases relay Bl and (2 } operates re-

lay TC, which operates yél&gg TO ang 14
When ?ig {1z used, relay R released re-
leases reiag BA, Felay RA 1n turn performs
the functions of relay B, as stated above.

5.13 Relay LU operated relesses relsy 10

and prepaves & path Tor locking in
series with relay UL, The releass of ré-
:

ley TO a§e§s the bridgs toward the §$§§@§ﬁg
ggi'sh and removes the shunt from relay ILUL,
which opsarates in series with ¢§¢a§ W to
the ground at relay R or RA. Relsy LUl
operated opensd the b?iﬁgg a%t another polnt,
Relay Bl released (1) opens the bridge to
the incoming switch at ancthsr point, (2}
grounds the message regleter lead, (3) re-
leases relay B2, BY, LU, and LU, ang (&)
removes ground fram éhe gaaeve of the se~
lector bank multiple with YH option. Relay
BZ connects the idle line terminatlion across
the 4-3 winding of the trengformer wlih
option YH. Relsy BY released (1) extine-
guishes the busy lamps, isg removes ground
from the talk Jacks, and (3] ralesses relay
IL, which res fs?@g tha ddle line indlicalion.

Calling Party Disconnects Flrst

5,14 When the calling §a?§§ disconnects,

ground iz removed from lead B by the
assoclated 34%&&&&&& circult o relesse re-
lay BE. BRelay R released operates relsy TC,
which operates relays T0O and I and removes
a holding ground from relay Bl. {Felay Bl
at this time remsins operated, being held
by a ground through operate contacts of re-
iay Dl.)

5.1% Relay IU operated relsases f%iay Te
and ‘preparss & path for operating re-
lay UL, The relissse of relsy 70 renmoves

o

the shunt from relay UL which opersbtes In
series with relsy LU snd removes ths short
ciroult From the secondary winding of relay
D. "The high-resistance winding of relay D
causes the release of the A relay in the
cormector clroult or relsasss the Supsr-
visory relay in the tls trunk olroult,
beyond.

)

5.16 When the connector or the trunk ree-

leases, battery and ground are re-
stored to normel, which releases velay D,
in turn releasing relay DL, DL released
transfers lead ¥ from battery Lo ground io
indicate an idls clroult to the originsiing
PBX. Relay Bl released [1} grounds the
message register lead, {2 releases relays
B2, BY, LU, and LUL, and (3) with option
YH, removes the ground Trom the giesve of
the selector bank maltiple. Relsgys B2 and
BY relessed funchion =i described in

5.13.

Kt
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5,17 With option 2¥, relay DI i3 held

- operated through a make contact of
relay LU until relzy Bl relesses,. This de-
lays sending s disconnect signal to the
distant end until Bl has released To remove
the low-resistance trunk bridgs from ths A
relay in the incoming selector, If the dis-
connect signal 1s not delayved until relay
Bl releases, a pumping actlon betwsen the
incoming selactor and the trunk resulis.
Relay B2 acts to guard the selector bank
sleeve after relay Bl releases.

5.18 With option YD, relay D1 18 held op-
erated under control of relay D.
When the disconnect signal iz recelved from
the calling party, relay B releases, and In
relessing, triggers the pulse COrreciorl re-
lays ceusing the relesss of the A relay of
the incoming selector. Upon receiving the
connector disconnect signal, relay D re-
leases, releasing relay D1. BRelay D1 re-
leased {1} extends the disconnect signal to
the origineating tie trunk, [2) removes the
holding ground to relay Bl, and (3} pro-
vides an operate ground for relay C through
operated contacts of relay LU, during dis-
connect, until relsy Bl releases. This
operation (1) establishes joint control on
disconnect between interconnected tile
trunks, thereby assuring & minimum un-
guarded interval during disconnect, (2)
eliminates a pump-on-answer condition be-
tween two tie trunks, and (3) eliminates
pump-on-discomnect condition between the
terminating tie trunk and the incoming
selector, '

a

CALL TO ATTENDANT (FIG, B, MF". TISC.,
FIG. €, D, G, A%M ONLY)

4, Trunk Seslzupe
Option YN

incoming zall, ground is placed
E lead by the associated sig-
S

cireutt, which opesrates relay R, He-
lay R operat reley Bl, which funciions as
described in 5,01 through 5.04 and grounds

1ead ACH to the switchhoard applique eoircult.

Fig. M (Special)

5.20 If Fig. M is provided, relay R opar-

ated will operate relay RA. Relay BA
will (1) prepars & supervisory path around
the pulse corrector relay contacts and (2)
operate relay Bl, which functions ag des-
eribed in 5.01 through 5.04.

B, Iighting the Trunk Lamps

Manual Switchboard Omly

5.21 With optleon B, ground on lead AC
gperates relay QP, which (1) lights
the trunk lamp snd (2) locks operated to
lead AT under control of one of the fo s
ing; relay T1 of Fig. B or G, relays RIL
and BY of Flg. C, or relay TT of Filg. D.

5.82 With options YA, ZZ2, and XE, or YA,

ZZ ard XE, Pig. €, D, and G, ground
on lesd AC operates relay OPF, which (1)
lights the trunk lamp, (2) locks operated
o ground st relay Bl over lead A, under
control of one of the followlng; relay T of
g, C, relay TT of Flg. D, or Yelay T1 of
Flg. G, and (3} with ¥R option, grounds the
M3 lead to the power ring clireult and ex-
tends audible ring tone to the calling
party via capacitor AR.

Lighting the Trunk lamp by Dialing Zero

5.¢3 With F option, the incoming switoch is
arranged Lo ground lead O when the
diglt zero is disaled 1to aoperate relay 0P

which lights the trunk lamp and holds under
control of lead O,

5,20 With 727 and 28 options of Fig. € and

D, or with ZZ and ZN options of Fig.
G, the incoming selector swiich is arrangsd
to ground lead C when the dilglt zeroc is
disled to operate relay 0P, Helay OF oper-
ated (1) lights the trunk lamp, {(2) locks
oparated over lead A to ground at relay BlL,
{3) opens the ring conductor of Plg. C and
U, or opens the tip and ring conductors of
Fig. 0 to drop the incoming selector switch,
and [#) with YR option, grounds the MS lead
to the powey ring clroult and extends aud-
ible ring tone to the calling party via
capacitor AR,

5.25 The selector switch 1s dropped to
prevent selzing an attendant trunk if

zero 1g dialed when both local and incoming

selectors are mounted on the same shelf,

. Zall Answersd

Fig. B (Mfr Disc.) or G [ARM Only)
5.26  When the attendant plugs into the
el Jack to answer a oall, battery
and groungd ‘on-the cord operate relay 3.
(With opticn ¥YS [for 552A or 608A PBX]
ground is extended to the slseve of the jJack
via the 5 dicde to condition the cord olr-
cult Lo provide battery and ground for the
trunk). Relay 8 cperated causes relay T
and TA (Fig. M) to operate from ground on
lesd 1 of the talk Jack. Relay T oper-
ated (1) locks operated through 1ts own
contacts to ground on lead C1, (2} grounds
lead P to nold relay 21, (3) operates relay
T, (#) releases relay S, (5) partially
closss g path for the operation of relays A
and L, and {6) prepares a locking path for
relay T, 1If Flg., M is used, relay TA opey-
ated completes the D relay bridge around
the pulse correciors relay circult, in ser-
ies with cperated contacts of relay RA,
toward the cord.

By

7 Relay Tl operated (1) operates relays
A and L, (2) transfers the trunk from
the incoming selector Jack to the talk Jack,

5.
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{3} locks operated to relay T,
the operating path for relay TR
jeases relay OF, which extingul
trunk lamp and removes the audl
tonz from the trunk.

{4) opens

, and (5] re-
shes the

bie ring

5,28 Relay A operated transfers the M lead
from ground to battery as a super-
viglion signal to the origluating PBX. Relay
L operated causes relay B to operate, which
connects holding ground to relay BlL,

Fig. C, A&M Only, Option YW (606A, 606B, or
6074 PBX) Option YX (6CBA PBX)

5,26  When the attendant plu
jack to snswer the call, tube TP trips
the automatic ring on the cord {optiocn YT)
and battery on the ring of the cord {option
YW), or ground on lead 3L (option ¥¥) par-
tially operates relay ST to close the 6-7T
and 6-7B springs to operate relays A and L.
(Relay 3 is grounded by relay BY and relay
ST partially operated.; If Fig. F ig used,
relay 3 will operate from positive poten-

t on the cord sleeve, in turn operating
relay SA and csusing relay 37 to fully
operate. If Fig. E 18 used, relay 5 oper-

gs into the
i

Cates from resistance battery on the cord
slesve, causing relay 57 to fully operate.

Relay S and SA operated causes relay SAL to
operate. Relay A operated transfers lead M
from ground to battery Lo signal the orig-
inating PBY. Relay L operated operates re-
lay B which, in turm, holds relay Bl, which
funchtions a8 described in 5.04, Relay

3T operated operates relay T, which

{1) operates relay RT, (2) transfers the
tip and ring from the incoming swlteh to-
ward the talk Jack, {3) with ¥ option, ex-
tingulshes the trunk lamp, and (4) with 22
option, releases relay 0P, which in turn
extinguishes the trunk lamp and removes aud
ible ring tone from the trunk [option YT).
Relay BY operated advances the idle line
indication.

5.30

H

Wnen option B is provided, relay RT
gperated opsrates relay RT1 which re-
leases relay OP. Relay OF released extilin-
guishes the trunk lamp and removes audible
ring tone from the trunk [optlon YT).

Fig. Dy AERM Only

5,31 When the attendant plugs into the jack
to answer s call, battery on the ring
of the cord partially operates relay TT to
close 6G=-7T7 and 6-7R springs, which {1} oper-
ate relay A and L through resistor H and

(2) operate relay 5 To ground over the
slesve of the cord. BRelay 8 operated fully
cperates relay TT, which (1) operates relay
T, {2) opens cone of the operating paths of
relay TR, (3} with F option, extingulshes
the trunk lamp, (4) with ZZ or B option,
lesses relay OF, and {5) closses the ring
side to relay T. BRelay OF released, with
77 or E option, extingulshes the trunk lamp
snd with YT option, removes audible ring
tone from the trunk. Relay T operated

re-

S
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the 1
the Jacks of th
the talk Jack and
desoribed in 5,01

ot
[3 S

T. Disconnectlon

5,32 When the calling party di

the associated signaling
moves ground from lead £ to rele
5.33 When option ¥I

N is used
leased operates ral
turn operates relays LU, 70, &
tion) or relsys LU and T0 (YD
lay IU operabted releasss relay

tes relay LUL, which opens the shuw
capacitor A to light the cord supervisory
lamp.

5.34 When Fig. M is used [with Fig. ¢ only)
relay R relessed will release relay

RA. Relay RA relessed {1) opens The shunt

across capacitor A to light the cord super-

visory lamp and [2) operates relsy T0, which
in turn operates the pulss correcior relays
(no functiomn).
5.3%5 When the attendant removes the cord

from the talk Jack, all the cperated
relays in this circulf relsase and restore
the circuit to normal.

Attendant Disconnscts Flrst

5.3 Filg. B, Mfr Disc. and G, A%M Cnly:

When the atiendant 4ilsconnects ILTst,
relay T releases, which releases relays A
and L. In Plg. B, relay T released releases
relay Ti, but in Filg. G, relay TL remalns
locked to lead P, Relay A released transg-
fers the M lead from batiery to ground fo
signal the originating PBY. Relsy L ve~
leased operates relay O momentarlily and re-
leases relsy B. Helay B released translers
the holding of relay Bl to relay R and opans
the operating path of relay C.

5.37

When the originating end discomecis,
the associsted signaling ciroult re-
moves ground from lead B to releaBSe reiay
R which in turn releases relays Bl and TL.
Relay Bl relsased (1) removes the shunt
from the A& cspacitor, (2) grounds the mes-
sage register lead, (3) relsases relays B2
and BY, and {4) with YU option, removes the
ground from the slseve of the sslector mul-
tiple. Relay BZ, with YU optlion, ramoves
the idle line termination Irom across the
4.3 winding of the transioprmer. Helay BY
released extinguishnes the busy lanps.

5.38 Pig. G, BaM Only, and M, Spl: When
Filg, ¥ is used [fissning recall)

the release ssguence is similsar to that

described in §.36 for Fig. G, except that

when the attendant dlsconnscitssrelay TA

releases in parallel with relay T, and when




g

-5.35 and 5.36,
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relay R releases, it releases relay RA,

which in turn releases relays Bl and T1.
5.39 Fig. C, A&M Only: If the attendant

disconnects first, relay § releases,.
Belay 8 released vreleases relay 54 and
operates relays TR and DL. Relay DL oper-
ated opens the circult to relays A4 and L.
Relay A released removes battery from lesd
M, which transmits the disconnect signal to
the distant end. Relay L relsased trans-
fers ground for relay Bl to relay R. When
ground 1s removed from lead B, signifying
a disconnect from the dilstant end, relay R
releases releasing relay Bl.

5.40 Relay Bl released {1) grounds the
message register lead, (2) releases
relays B2, BY, LU, and LUL, and (3) removes
the ground from the selector sleeve banks.
5.41 Relay BY released {1} removes ground
from the sleeve of the talk jack, (2)
extinguishes the busy lamp, and (3) re-
leases relay 8T7. Relay B2 ¢ nnects the
idle line termination across the 4-3 wind-
ing of the transformer. Relay 3T re-
leased releases relays T and SAL, relay SAL
released releases relays RT and DL.
5.42 Fig. D, A&M Only: When the attendant
disconnects flrst, relay 5 releases,
causing relay TT to release, which releases
relays A, L, and 7. Relay T released trans-
fers the tip and ring of the trunk to the
incoming selector jacks. Relays A, B, Bl,
B2, €, L, and R function as described in
Relay BY relsased releases
relay IL, which restores the idle line
indication.

ABD
SEIZURE'

6. INCOMING CALLS WJ OPTION (FIG. 18

6.0l When the trunk circuit is seized at

the distant PBY, ground 1s placed on
lead E by the assoclated signaling oircuit
to opsrate relay R, Relay R, with WE or W§
option, operates relay Bl, and with WA op-
tion of Flg, R or S, operates relay oP,
which lights the trunk lamp., When Plg., @
is used and relay RA, VX option, is provided
relay R operates relay RA. Relay RA, in
turn, performs the functions of relay R
stated shove.

6.02 Relay Bl operated (1) connects the
low-resistance winding of relsy D in-
side the transformer to prepare the in- '
coming switeh for pulsing, (2) removes
ground from the message register lead, (3)
operates relay B2, (4) operates the BY relay
in Fig. g, B, or 8, {é} connects ground to
the sleeve of the selector multiple to make
the cireult test busy, (6) connects the
pulse correcting relays %o the back contacnt
of relay R, and (7) connects resistors B
and C in parallel with relay TC to make
that relay somewhat slow to release, Helay

¥

B2 operated removes the idle line termina-
tion from the 4-3 windings of the ftrans-
former.,

6.03 = Relay BY operated (1) with Fig. s,

operates relay IL, which advarnces the
idle indlcating circuit 1if option WK is
furnished, or lights the busy lamp if WL
optlon 1s furnished, and grounds the sleeve
of the talk Jack, (2) with Plg. R, operates
relays IL, which advances the idle line
indication, and (3) with Fig. §, grounds
the sleeve of the talk Jack and lights the
busy lamp.

DIALING

6.04 Dial pulses are repeated from the

distant end to this cirecuit by the
agsociated signaling circuit; ground beling
removed from lead E on each pulse. Relay R
releases each time ground is removed and
reoperates when ground is restored. When
Fig. @ is used, relay R will relesse and
reoperate relay RA.

£.05 Relay RA is part of VX option and

should only be applied when the at-
tendants' cord clroults have been modified
for sutomatic flashing recall. This modi-
flecation precludes the possibility of a
calling station dialing through the attend-
ant's cord clreult, since the RA relay pro-
vides a shunt path around the pulse cor-
recting contacts of the pulsing loop orice
the cord circult is connected,

6.06 Relay Bl remains operated during dial-
ing since it 15 slow releasing and
holds over the dial pulses. Each time relay
R or RA releases, relay TC operates and
locks under control of relay IU. Relay TC
opersted (1) operates relay TO and LU, (2)
shunts relay LUL, (3) with Fig. 7. ¢, &,
and 5, operates relay C, and %%) closes a
contact in parallel with a break contact of
relay TO to maintain the closure to the in-
coming switch. Relay TO operated (1) opens

the contact just mentioned, {2) connects
£

ground to hold relay Bl, and (3) connects
resistor A in parallel with capsacitor A
across the midpeint of the transformer,
Relay C operated (1) connects capacitors ¢
and Cl across the 4-3 and 8-7 windings of
the transformer, (2) short circults the
primary winding of relay D, and {3} removes
resigtor A snd capscitor A from aoross the
midpoint of the transformer,

6.0 The operatilon of relay LU opens the
circuit to relay 7C and prepares a
path for the operation of relay LUL. Belay
TC is slightly slow to release, as it is
shunted by resistors B and ¢, and when it
releases, 1t opens the circuit to relay LU,
releases relagys TO and C, and opens the
bridge to the incoming switch.  If lead B
le 8111l not grounded so that relay R 1o
81111 released, relay LU holds and relay TUL
cperates Iin series with'relay LU to hold
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open the bridge to the incoming switch. ir
lead E has been grounded during this tinme,
relay R will have operated, which removes
the ground (or 1f Fig. Q@ is used, R oper-
ates relay RA, which removes the g?suﬁﬁ}
and relay LU and relay LUl, 1f operated,
will release, preparing the circuit for
operating relay TC on the next pulse. Relay
TGO ig slow to release and when it releases,
it closes the bridge, provided that relay
LUl has released, Relay C is slow to re-
lease and remains operated until the end of
the digit.

6,08 With a fast dial, in the order of
10 pps or grester, relay TO remalns

cperated during the entire digit and relay
TC alone repeats the pulses to the switches.
The slow-reiease characteristic of relay TIC
provides a timed closure to the swiltches.
Relay LUl has no effect on the pulsing, even
though it may or may nol operate, since at
the time it operates, relay TC has already
opened the pulsing bridge. With a slow
dial, in the order of 9 pps or less, relay
PO follows the pulses. Since the release of
relay TC releases relay TO at the same in-
stant 1t opens the pulsing bridge, the slow-
releasing characteristlies of relay TO pro-
ides a timed open interval for the pulses.
1f relay LUl has operated during pulses, it
will have released before relay TO relesases
and therefore, will have no effect on the
pulsing. For dlal speeds between the ap-
proximate limits of 9 to 1l pps, elther re-
lay TC or TO will control the cutput pulse,
depending upon the releasing time of the
particular relay involved.

.09 The correct pulse operates the asso-
ciated switch or switches to complete

the call.

CALL TO A STATION OR TO ANOTHER TIE TRUNK

A. Call Answered and Supe?éisien

£.10 If off-hock supervision is provided

when the call is answered [battery
and ground reversed by the connector) since
relay D is polarized, it will opsrate, in
turn operating relay D1. Relay D1 operated
(1) transfers lead M from ground to battery
to signal the originating PBX, (2) closes
the circuit to the secondary winding of re-
lay D, and {3) transfers the cperating
ground for relay C tc a holding ground for
relay Bl. 1f the called party flashes, re-
lay D will respond to the reversals, releas-
ing and reoperating relay DL, which repeats
the supervislon over lead M to the originat-
ing PBX.

B. Disconnection - Called Party Disconnects
First -
5.11 When the called party disconnscts,
battery and ground are restored to
normal, releasing velay D which releases re-
iay D1. Relay D1 released (1)} transfers
lead M from battery to ground to signal the

SECTION II
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originating PBX and (2) removes s holdin
ground from relay Bl. (Relay Bl at this
time, nowever, is still held operated by
relay R or RA, which is held operated by
ground on lead E,)

.12 Whnen the calling party disconnecis,
ground is removed from lead E by the
assocliated signaling circult to release re-
lay R. When Fig. Q is used, relay R re-
ileases relay RA if provided, Relay R
or RA released (1) releases relay Bl
and (2) operates relay TC, which oper-
ates relays TO and LU. Relay LU operated
releases relay TC and prepares a path for
locking in series with relsy LUL. The re-
lease of relay TC opens the bridge toward
the incoming switch and removes the shunt
from relay LUL, which opsrates in series
with relay LU to the ground at ralay R.
Relay LUl cperated opens the bridgs at
another point. Relay Bl released (1) opens
the bridge to the incoming switch at another
point, (2) grounds the message register lead,
3) releases relay B2, BY, LU, and LUl, and
LY removes ground from the sleeve of the
selector bank multiple. Relay B2 removes
the 1dle line termination from across the
Lo winding of the translormer,

6.13 Relay BY released (1) extinguishes

the busy lamps, (2] removes ground
from the talk jacks, and {3) relesses relay
IL, which restores the idls line Indlcatlion.

Calling Party Discormects Flrst

6,14 Wnen the calling party disconnects;

ground is removed from lead E by the
associated signaling clrcult to release re-
lay R. Relay R released operates relay TC,
which operates relays TO and LU and removes
a holding ground from relsy Bl. . (Belay Bl
at this time remains operated, being held
by & ground through operated contacts of
relay DL.)

£.15 Helay 11 operated releases relay IC

and prepares a path for opsrsting re-
lay LUl, The relssse of relay TC removes
the shunt from relay LUl which operates in
series with relay LU and removes the short
circuit from the secondary winding of relay
0. The high-resistance winding of relay I
causes the release of the A relay Iin the
connector circullt or releases the super-
visory relay in the tie trunk circuit
beyond.

6,16 When the connector or the trunk re-

leases, battery and ground arse re-
stored to normal, which releases relay D,
in turn releasing relay D1. D1 released
{1) transfers lead M from battery to
ground to indicate an idle circult to the
originating PBX, (2) removes the holding
ground to relay Bl, and (3) provides an
cperate ground for relay C through operated
contacts of relay 1, during disconnect,
yntil relay Bl releases,.
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6.17 The foregoing operation establishes
Jjoint control on disconnect batween
interconnected tile trunks, thereby assuring
a minimum unguarded interval during discon-
nect.

CALL TO ATTENDANRT (FIG. 4, R, OR 8)

A. Trunk Belzure

£.18 On an incoming call, ground is placed
on the E lead by the associated s5ig-
naling cirecult, which operates relay H.
When connected fto Fig. S and R, relay R
operates relay Bl, which functions as des-
cribed in £6.01, 6.02, and 5.03, and grounds
lead AC to the switchboard appligue clrcult.
When connected to Fig. §, relsy R operates
relay RA of Fig, @ 1f provided, which per-
forims the functliona of relay R sbove, and
prepares g D relay bridge path around the
contacts of the pulse corrector relays.

B. Lighting the Trunk Lamps

Manual Switchboard Only
£.19 With options WA and WE, or WA and WP,
ground on lead AC operatss relsy OP,
which (1) lights the trunk lamp and (2)
locks operated to ground at relay Bl over
lead & under control of one of the follow-
ing, relay T of Flg. 8, relay 7T of Fig. R,
or relay Tl of Flg. 4, {3) grounds lead M8
to the power ring circuit, and {4) extends
audible ring tone to the calling party via
capacitor AR.
Lighting the Trunk Lamp by Disl ' ng Zero
£.20 When the incoming switch 1is arran
to ground lead O when diglt zero 1
digled, relsy 0P will operate., BRelay 0P
opsrated (1) lights the trunk lamp, (2)
locks operated over lead A to ground at re-
lay Bl, {3} opens the ring conductor of
Fig., 3 or R, or opens the tip conductor of
Fig. @, to drop the incoming selector, and
{4) grounds the MS lead to the power ring
circult and extends audible ring tone to
the calling party via capacitor AR, The
selector switch is dropped to prevent seiz-
ing the attendant trunk iIf zero 1s dialed
when both local and incoming selectors are
mounted on the same shelf,

gead
is

C., Call Answered

1g. @

£.21 When the attendant plugs into the

talk Jack to answer a call, relay §
operates. Ground 1s extended to the sleeve
of the talk, jack via the & diode. If the
5564 switchboard iz used, this ground will
condition the cord circult to extend battery
and ground on the T and R of the trunk,
causing relay 8 o operate. HRelay & oper-
ated causes relay T Lo operate from ground
on lead C1 of the talk Jjack.

£.22 ZRelay T cperated (1) locks opsrated
through 1t8 own contacts to ground on
lead C1, {2) grounds lsad P to hold relay
Bl, (3) cperates relay T1, (4) releases re-
lay 8, (®) partilally closes a path for ths
operation of relays A and L, {0} prepares a
locking path for relay T1, and (7} completes
the D relay bridge arcund the pulse cor-
rector clroult, in series with operated con-
tacts of relay BA, toward the cord.

6.23 Relay T1 operated (1) operates relays

A and L, (2) trensfers the trunk from
the incoming selector Jack teo The talk Jack,
{3} locks coperated to relay 7, (4} opens the
operating path for relay TR, and (5) re-
leases relay OF, which extinguishes the
trunk lamp. Relay A operated transfers the
M lead from ground to batiery as s supsr-

vigion signal to the orlglinating PBX. Relay
L operated causes relay B to operate, which

connects holding ground to relay BL.

Fig. & - Optlon WB (6064, H06B, or 60T7L PBYA)
Option WC (BOBA PBY)
£.24 When the attendant plugs into the
Jack to answer the call, tubs TF trips
the sutomatic ring on the cord and battery
on the ring of the cord [option WB), or
ground on lead SL (option WC) partially
operates relay ST to close the 6-7T and
6~-7B springs to operate relays A and L.
{Relay 8 is grounded by relay BY and relay
8T partially operated.}) If Fig. F is used,
relay S will operate from positive potential
on the cord slseve, in turn operating relay
SA and causing relay 87 to fully operate.
If Fig., E is used, relsy § opevaies from ve-
sistance battery on the cord sleeve, causing
relay 8T to fully operaste. Relsy 5 or 54
operated causes relay SALl to operamts. Relay
A operatsd transfers lead M from ground to
battery to signal the originsting PBY. BRs-
lay L operated operates relay B, which in
turn holds relay Bl, which funciions ss
described in 5.04. BRelay 37 operated
operates relay T, which {1} operates
relay RT, [2) transfers the tip and ring
om the incoming switeh foward the talk
k, (3} with F option, extinguishes the
k lamp, and (4) releases relay OP, which
o extinguishes the trunk lamp and re-
ceudible ring tone from the trunk. Re-
operated advances the ldle 1line
iaon, :

o
i

i r??ll?
o
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6.2% When the sttendant plugs into the
Jack bto answeyr s call, battery on the
rving of the cord partially operates relay
TT to close 6-7T7 and 6-7B springs, which (1)
operates relayvs A and L through resistor H
and {2) operates reley § to ground over the
sleave of the cord,., Relsy 5 opersted fully
operates relay TT, which (1) operates relay
T, {2) opens one of the operating paths of
ralay TR, {3} releases relay OP, and (&)
clogses the ring side to relay 7. Relay OF

SECTION 1T
Page 21
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released extinguishes the trunk lamp. Relay
T operated transfers the tip and ring of the

tpunk from the jacks of the incoming selector

switch to the talk jack. Relays &, L, B,
zﬁé Bl function 28 described in 6.22 and
kgat )

D. Disconnectlion
Calling Party Disconnects First

£.26 VWhen the calling party disconnects,
the associated signaling circult re-
moves ground from lead E to release relay R,

6£.27 When Fig. R and 8 are uped, relay R
released operates relay TC, which 1n
turn operates relay LU and TO. Relay 1
~operated releases relay TC and opérates re-
lay LUl, which opens the shunt across capa-
citor A& to light the cord supervisory lamp.

6,28 When Pig, @ is used, relay R released
peleases relay RA, if provided., Relay
RA released (1) opens the shunt across capa-
citor A to light the cord supervisory lamp
and (2) operates relay TC, which in furn
operates the pulse corrector relays {no
function). Relay LUl controls the supervi-
sory lamp when relay RA is not provided,

£.20 When the attendant removes the cord

from the talk jzck, all operated re-
lays 1in the circult release and restore the
eircuit to normal.

Attendarnt Disconnects First

6,30 Fig. Q: When the attendant disconnects
rat, relay T releases, which releases

relays A and L., Relay A released transfers
the M lead from battery to ground to gignal
the originating PBX. BRelay L released oOp-
erates relay C momentarily, and releases
relay B. Relay B released transfers the
holding of relay Bl to relay R and opens
the operating path of relay C.

6.31 When the originating end disconnects,

the associated signaling circult re-
moves ground from lead E to release relay R,
which in turn releases relay RA., BRelay R or
RA released releases relay Bl and Tl and re-
moves the shunt from across the A capacltor.
Relay Bl released (1) grounds the message
register lead, (2) removes ground from the
gleeve of the selector multiple, and {(3) re-
leases relays B2 and BY. Relay B2 removes
the idle line termination from across the
4.3 winding of the repeating coll. Relay BY
extingulshes the busy lanmps.

£,32 Pig. S: If the attendant disconnects
Tirst, relay S releases. BRelay 5 re-

leased releases relay SA and operates re-

lays TR and DL, Relay DL operated opens the

eireult to relays A and L. Relay A released

removes battery from lead M, which transmlts

the disconnect sig&éﬁ to the distant end.

SR

?
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Page 200,

Relay L released transfers ground Tor relay
Bl to relay R. When ground is removed from
lead E, signifying 2 disconnect Trom the
distant end, relay R releases releasing
relay Bl. :

£.33 Relay Bl released (1] grounds the
message register lead, (2) releases

relays B2, BY, LU, and LUL, and {3) removes

the ground from the selector sleeve banks.

6.34 Relay BY released (1) removes ground
from the sleeve of the talk Jack

{2) extinguishes the busy lamp, and {35 rE-

leases relay 57T.

6.35 Relay B2 connects the idle line termi-
nation across the 4-3 winding of the

repeating cord, Relay ST released releases

relays T and SAl, Relay BAL, in turn, re-

ieases RT, DL, and TR,

6.36 Fig. R: When the attendant discon-
nects first, relay S releases causing

relay TT to release, which releases relays

A, L, and T, Relay T released transfers the

tip and ring of the trunk to the incomlng

selector jacks. Relays A, B, Bl, B2, C, I,

and R function &s deseribed in 6,32 and 5.33.

7. INCOMING CALLS H OPTION (FIg. 1 AND 16
WFR DISC.] '

7.01 The operation of incoming calls with

H option is essentially the same &8

that described in 5. Tor J opiion, with the

exception of the outward signaling of relay

A and the incoming signal that opersates re-

lay R, described in 9.

8. TINCOMING CALLS WH OPTION (FIo, 18 AND 19)

8,01 The operation of incoming calls with

WH option is essentially the sanme &8
that described in 6, for WJ opsion, with
the exception of the outward signeling of
relay A and the incoming signal that op-
erates relay H, described in 9.

g, DESCRIPTICN OF OPERATION HELAY R

H OR WH OPTION (DX METHOD)

9,01 The signaling circult uses the same
cable pair ss the talking path, there-

fore, no Filter 1s required to separate the
signaling from the volce transmission., One
wire {(tip) of the palr 1s used for signal-
ing and the other [(ring) to compensate for
differences in ground potentisl and par-
tialliy for variations in battery voltages.

9,02 At each end of the line, a polar (R)
relay with Tour equal windings 1is
connected to the trunk conductors 8% the
midpolnts of the Translormer. & pal-
ancing network consisting of resistance

8

¥
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(Fig. J) and capacitance (capacitor N or N1)
is provided at each terminal betwesn the P2
and P3 windings., The resistance of this
network is adjusted to egqual the conduchor
loop resistance plus 1BSGC. % 125 cohms al each
end.

$.02 When the trunk is idle, the Junction

of the PL-P2 windings of %é*h S relays
is grounded by the A relays released. Both
R relays are electirically biased to the non-
operated pozition by thelr P2 and P2 wind-
ings from a negative potential (-ED ?ﬁi*s%
of the voltage divider {resistor R). SSum~
ing no earth potentisal a;ff@r@%v¢s ygsr% ig
no currant flowing over elther trunk cone
ductor.

9.04  When one end is off-hook, velay A op-
erated connects battary ?éraag% the
Pl winding of reley R, tlp side of the
trunk, to coperats the distant R relay on
its P1 winding to ground at its A relav.
At the originating end, current in the P2
and P3 windings 1s reversed, sending to
operate relay R, but the signal current
through the Pl winding more than offsets
this effect and holds relay R nonoperated,

9.05 When both ends are off~hook, both A
relays operated connect battery
through their respective Pl windings of re-
lay R to the tip side of the trunk and no

current flows 1f no esarth potential is
assumed. Both R relays are hald cperated
by the battery from the A& rslays through
their zésga&%ive Pe~P3 windings to ground
through the voltage divider (resistor R).
When earth potentilal differences do exlsth,
they produce cpposite and asyycxiﬁ@&ezv
equal effecis in the PL and PL winding of
each R relay and 8o are neutralized,

J, XD, OB WJ OPTION [E&M LEAD SIGNALING)

.06 - The E&M lead signaling ciro
separete path from the one used for
volee transmission. The same R relay, how-
ever, assoclated with DX sizn Eings is usad
to recelve dial pulses and supervision from
the distant end on lead E.
relay R 1s blased to the nonoperate position
by a cireult from 48 volts th r&@g? *bs 600~
ohm portion of resistance R,
ardd PR, 1000~ohm portion of reg$uhzrc& NA.
and 250 ohme of resistance I to zround.

ult uses . a

qa
F

b

.07 &heﬁ the near end is off-hook, relay
A operates, connecting battery to

lead M, which causes the assocolatbed sigrai;w%

circult at the distant end to ﬁ@n{%ﬁt ground
to lead E. CGround on lead ¥ shilishes an
operate path for rai&y B throu gs ite BY
winding and 600 ohms of resistor R to bat
ter?a Relay R operated performs the func-
ions described in the previous pages.

9.08 %kaﬁ the distent end goes off-hook,

te A relay operates and connects ﬁi%
Lary *c lead M, causing the assoclated sig-
nal oircult tc ground the Z lead at the
neay end. Ground on léad E establishes an
cperate path for relay R tﬁfé&g? its P4
winding and 600 ohms of resistor R to bat-
Lery. R@ ay H performs the functions de-
soribed in the §§&v§3§$ pages.,

9,00 Winding Pl is not used when BRM lsad
signaling 18 provided,

il
H

10, L-WIRE CONNECTIONS

o
GENERAL
I0.01 dewlre termination and pad control
ciroult Interconnectlons bstwesn the
tie trunk and 4-wire clrcult are shown
schematically in BDZ2 and BDI,

A-WIRE CONNECTING CIRCUIT AND "THER JACES
(MFR DISC.) (FIG. 1, 12, 13, 14, AND 17)
2

A. freult Operatlon

When so arrangsd,

10,02 When this trunk Eif”ui is arrangsd
for use with the 4-wire Terminating
Set and Pad Control Clrcult, the function
and operation of the various relays ls the
same &8 previously described with the ex-
cephtions given below,
10.03 Relsy A with H option signals the
distant PBY through the PL windings
of relay R via the midpoint (simplex leg)
3* one of the transformers in the 4-wirse
ireult fto operste relay R at the distant
?ﬁ? ingtesd of over the tip of the trunk.

10,04 Belay C opsrated (1) short circuits

two windings of the wransfoprmer
hybrid coll in the lLewire termminating set
to prevent singing during pulsing and (2)
with option ¥J, opans the short ciroult
from across reslstor A 1f the pad-out ra-
lay in the d-wire cilreoult is a@evg?ﬁag and
with option YK, removes the AA capacitor
bridge from across the midpolnt of the
bybrid coll,

i%,08 Helsy B2 control 8 tha éél% 1i
mination across r

hybrid.

10.06 BRelay TR controls (1) the tip and
ring of the transiormer ?3%%3&
rather than the transformer, (2} the
a@gﬁicaéisﬁ of battery and g?@unﬁ through
relays A and L to the midpoint of the
%*srid coll rather than to the midpolnt of
the transformer, and (3} the a%&ﬁﬁ
throuy %b the D relay to the midpoint of the
transformer hybrld rather than the trans-
Tormer.

SECTION IT

F . Page 23

o i




Relay
over
Lex leg) of : -
the b-wire ¢lr ¢ instend of oy ! tip
slds of the iv

10.08  The midpoint (silmplex leg) of the

other oransformer In the d-ylre

cireult is used to compensate for gif- i
ferences in ground potential and varistions:

in battery voltage.

10.069 The shunt through the p?i&&?w wind-
ing of relay U has the A Induchor
commectsd in series with 1t to prevent an
antiresonant condition.

10,10 has  ine

The batiary ©
a Lre-

. ducter B in :
vent an antlresonant wﬁﬁustwﬁﬁs

10,11 Resistor A 1z the shunt lsz of &
2-db pad and the ie

located in the dewire olx

B. T

14012

troal Ciroult, the L
in parallel with sith
Jack depending upon
i85 ysed.,

anEwars & call and
the osll will
: arranged
d with
Jacks of
LIUnEs
The
dial cord
the out-
tion. Upon
al cord
s pemoved

be céﬁpla,eﬁ via
for d-wire servic
trangmission pads @ut}
poth the incoming an
ars connected D3
attendant then I
inbo the 41 1
golng btrunk and <
the complstion
and the flrst
from the

&2?5 nsz

fobe l'.i,m

VG?GJ&E 5. 5§ aﬁé 5
applique clreoult used.

G-WIRE TERMINATT
AND "THRUY JACHS
AND 14)

A, Circult Operation - Fig. 1o

10,15 When this ol

wich Bh veb |

tions and oparatlion
Fig. 18 are the same
with the Tollow

‘Ga@g Relay A with @
distant PBX
of ?é?ay R ovia the v

ex zegg
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16.16 Relday C cperated {1} short-cls
two windings of the tr snelomaer

hybrid in the Lewire terminating set

to prevent singing é&%iﬁg y@gskn and (B}

removes the capacitor bridge Irom acyoss

the midpoint of the hybrid ecoll.

10.17 BRelay B2 controls the idls line ter-
mination aoross the transformner

hybrid.

10,18

0,18 Relay TR controls (1)
ving of the bransforoesr
rather than the bransformsr,
application of battery and ground
palays A and L to the gig§gzxt of the hy-
brid coil rether than to the midpoint of

the transformer, and (3 tpg shunt through the
0 yvelay to the mldpoin T the sranalormer
hybrid rather than the i?ansfs?m@?y

10,19 Relay R is opersted wilto Wi optlion
over a path via the midpolnt [simplex

eg) of one the tranalorpers in the

~wlre clral of wver the tip elds

of the i**% :

10.20 The mi the

b m?i?g
ciroullt iz Lfference
in ground nhial :z’ Gilons in bat-
wery voltag
16,21

The shunt througn the primary wirde-
ing of relay D has the A dnducior
connected in seriss with 1t Lo prevent an
antlresonant condiclion.

10.22 The battery to relays 4 and L has in-
duector B oin seriss

T

vant an antiregdnant condition.

10,23 Resistor A of &
2-db pad & are

locsted in the d-wi

B, Pad Controls - Pig, 20

Call f?ém One PRI o Another PHY Vis A

Tie Trunk

10.24  On a terminating call from one FBY 3
a atatéa ‘éf a %ea& § ?E? via & 2ie

Lrunk ¢ L0

i?sﬂﬁmmg~

not be *“?aﬁgéé %g aa&ue aa“

misglon pad to be removed.

10,25 When any
reguires that
to the attendant, the
noymal post springs w
place ground on Jead
relays DVT and TFC
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operated grounds lead O to the tie trunk
appligue circult, which results in ilghting
the trunk lamp and releasing the incoming
selector. . Relay TPC operated operates re-
lay PO, which removas the transmission pad,
but upon the release of the incoming galet-
tor, relays TPC, DVT, and PO are released.
¥ PO released lnserts the transmission

Tandem Connections
10.96  Wnen & call comes to an inteymediate
PBX from & tie frunk and the call is
to be completed via another tie trunk to a
third PBX (tandem switched, with transmis-
sion pads out) the normal post springs of
the incoming selector are adjusted to place
a resistance ground on lead O of Fig. 21
aszociated with the incoming circuit. He-
lays DVT and TPC are connecied in saries to
iead O, but the resistance ground will only
oparate relay TPC. Relay TFC operated op-
erates relay PO, which removes the 2-db
transmission pad in the incoming circult.
4s soon as the incoming selector completes
the circuit through its banks, relay TSF of
Fig. 21, associated with the outgolng clr-
cuit, will operate, causing its assoclated
relay PO to operats,which removes the 2-db
transmigsion pad in the outgoling clrecult.
Attendants THRU Jacks (Fig. 12, 13, and 14)
10,27 When this tie trunk is used with a
Bewire terminating set or 24 V-4 re-
peater, the THRU Jack Is comnected in par-
allel with eilther the TALK or ANSWER jack,
depending on which appligue circult is usad .

10.28 On incoming calls o *tre attendant,
the cireuit functions as described
in 6.18 through 6.20, When it is determined
that the call will be completed via another
tie trunk arranged for H-wire service (tan-
dem~switched with transmission pads out) the
THRU Jjacks of both the inceming and outgoing
tie trunks are connected by a palr of cords.
A5 soon as the loop is complete, relays ASP
in both circuits operate, causing fhe asso-
ciated PO relays fo operate, which removes
the transmission pad in each circuit. The
attendant then inserts another dial cord
into the dial or answer jack of the cutgoing
trunk and dials the connection. Upon oom-
pletion of dialing, the dial cord and the
first snswering cord are removed from the
Jjaeck.

10.29 The cords in the THRU Jacks hold the
equipnent operated, depending upon
the applicgue circult used.

SIGNALING

10,30 DX signaling from the tle trunk clr-
cult 15 passed on a simplex basis to
the U-wire trunk. The simplex path i3
through either the transmlt or receive 100D
azsociated with the L-wlre termineting sel,

1l. JACES A, B, C, AND D

11.01

These Jacks ars provided to
tate making the circult busy
meking various tasts.

12.  MAKING TRUNK BUSY

12,01 A dummy Jack placed in Jack C wlll

transfer lead M from ground o bat-
tery, and with Fig. B, €, or U, operate BY.
BY makes the circuls test busy by grounding i
the sleeves of the selector mulitiple and i
the talking Jacks and by lighting the busy
lamps, 1F they are provided by Plg. bB. !
Battery on lead M causes the circult at the
distant PBY Lo make the trunk busy. When
Pig. A 18 provided, the ¢ jack directly
grounds the sslector bank multiple.

13. TERCENT BREAK TESTS

PULSE CORRECTING RELAYS
13.01 Percent break tests of the pulse
correcting relays may be made by
patching Jack 8W of the pulsing test cir-
cult to jack O of the trunk. The output of
the pulse corrsctor may be measured by patch-
ing Jack B of the trunk to jack PLE CHK of
the pulse repeating test set. The 4B con- .
tact of the TO relay should be insulated in
order to remove the DI neitwork while making
pulse repeating tests. The LUl and D1 shall
be blocked nonoperated.

12,02 With the patching cord plugged into
Jack B, the incoming switch is cut
off and Bl 48 opsrated from the local con-
tact to ground on the Jack. Bl closes the
bridge insides the repeating coll and pre-
parss & path for operating the pulse cor-
recting relays. The output of the pulse
corrector 1s messured at the tip and ring
of jack B, The tip of Jack € is grounded
and ring is connected to the pulse correct-
ing relays, which repest the pulses from
the pulsing test set.

14, HAND TELEPHONE TEST SET

14.01 A connmectlon in the distant PBL msy

be set up by plugglng a2 hand tele-
vhone test set into Jack & and dlaling the
desired number. The talking circult is
elozed through to permit conversation under
this condition.

15. TESTING R FELAY

15.01 The D Jack is provided for testing
and readjusting the R orelay. Current
flow tests may be made as indicated in the

Ciroult Regulrements table,
16, ALIL-TRUNKS-BUSY HEOTSTER

16,01 When 21l circuits in a group are LUSY,
all of the BL relaye will be operated,

thus removing ground from the ¥ lead. Thatl

causas the all-trunks-busy register Lo soore.

SECTION 11
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&
17. IDLE INDICATING LAMPS ZC WIRING OF
e FiG. C (AkM ONLY] OR WK WIRING OF
TG, B

17.01 When ac idls indicating lamps are
provided, the operatlion of the 1L re-
18y removes battery from this olroult to
the idle trunk indicating olreult. The
idle indicating circult causes the ldis in-
dicating lamp corresponding to the trunk
seized to be retirsd and the lamp corres-
ponding to the next avallable Trunk to be
lighted. When the IL relay is rajeased,
battery is again provided to the idls In-
dicating circult, permitiing the lamp to be
lighted when the trunk sagain becomes the
next available.
17.02 When de idle indiceting lamps are
provided, the operation of the IL
extinguishes the IND lamp end furne
the next released IL relay battery to
light the assoclated IND lamp. When Lthe IL
relay releases, the TND laap of this olpr-
cult lights, if 1t is the lowest munbered
eiveuit with & relessed IL relay.

ralay
ishas

USE WITH SIGHAL

18, LEADS BYXTENSION
CIRCUIT
18.01 When the carrier, CX, or SF signaling
gireult  is not docsted olose Lo
this clreult, ne additicnal eguipment Is
Y &

required to operate with a signal lesds ex-
tension cireult located al the zignaling
~tyeuit end. o option enebles this clzoult
to operate with 2 signaling circult end of
the gignal leads extension clroult.

19.

APPAPATUS

MISCELLANEOUS

15.01  Reslistience L ided to maks
THL and I 2727 slow Lo releasse,
z0 that they will s ase falsely dus
to a momentary relsase of relay R caused by
- a contact chatler on the pulsing relay In
the associated signaling cireult, The
falze relemse of 1LY would cause the olrcult
to transmit an extra pulse.

19.02 Resistor A, which 18 Dridged In

series with capacitor A across the
tip and ring during oubward dialing, 18
provided to protect the contacis in the at~
tendantis disl,. ¥ithout the resistance,
the dial would place a divect shorit cirsult
across the vondenser. The same applies on
calls from stations on which the loop ve-
sistance 18 low.

15,03 Resistor M 1s provided to maintain

a path from lead M to ground while
the contacts on A or Dl are transferring
that lesd from ground to battery, or vice
yersa. This prevents false operaltion of
the relay in the associated signaling
gircuit. '

BECTION II
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19.04 Resistor IL provides a Lemmination
for a telesphone repsaler to prevent
repeater singing when the civeuit 18 idle,

19.05 When single-freguency signaling 1s
used, varistors 7 and H are provided
to stop the transmission of clicks caused
by the break of the first pulse in sach
digit. If the varistors wers not provided,
these clicks would casuse intolsrable dls-
tortion in the first pulse of sach diglit,

The C relazy does the same Job on the sub- .7

—_—

sequent pulses in each digit.

19.06 The N network is provided to prevent
kickoff of relsay & when pulsasd are
sent out.

OPTIONS

19,07 Prior to Issus 13B of the BD, warious
options were added Lo provids -

ditional features and corrsctions. &8 &

matter of record, the followlng optlons

were addad. :

19.08 In Fig. C and D, option Z0 was pré-
viously mdded for the purpose of
opening the ring conductor to dren the in-
coming selector when the atiendant digit O
wes dlaled., The fault inbroduced by this
change wag, with F optlon, relay OF would -
operate from ground on lead O to signal the
attendant, but as soon as reley OF opsrated,
the incoming selector would release, remove
ing ground from lead O. Relay OF would
then release, extinguishling the trunk lemp.

19.00 This was corrscted Dy soding option
27 and rating option B and F as MIT
Disc. Option YA replaced cption E and re-

lay RT1 was no longer required in Fig. T

in Fig. G, option 7N was previously
added to relense the incoming sslsc~
tor when the attendantis diglt D was dialed
by opening the ring conductor. & pert of
options F and Zi caused relay OF 1o operate
from ground on lead P on every lncoming call
which signaled the attendant; and with E op-
tion, relay OP had & race conditlon on lock-
up from.relays Bl and BY.

13.10

18.11 To correct these conditions, option
2¢ was removed, ophblon ZM end I

changed, options 2% and YA edded, and &p-

tions B and ¥ rabed Wifr Ddsc. :

19.12 Relay OF was changed to & code which
© was faster pperabing and had contacts
to open the tip and ring conductors.

19,13 With these changes, relay OF would

not opesrals on every incoming call,
would be locked up under control of relay T2
when the attendant's 41glt was dlsled, snd
with option YA, would operate fast grmpugh o
lock up before relay BY operated.

o g

e it

R
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16.14  Option ZU was added in Fig. 1 and C

to delay closure of the tip and ring
after dialing to prevent.a false flashing
recall signal when called party answered.
19.15 Option 2Y was added in Fig. 1 to
prevent a pumping action between the
incoming selector and the tie trunk when
the calling party disconnected first.

19.16 Option ZP was added in Fig. 1 to

prevent shunting 3V relay in one
connected-recorded telephone dictation
trunk.

18.17 The following options are added to
Fig. 1, 16, 17, C, D, or G to pro-

vide for modification or addition of fea-

tures to one existing tie trunk circuit.

19,18 Wiring option YD is added to Fig. 1,

A, C, D, and G, supsrseding option
ZY to {1} clear & pumping condition batween
tie trunks when the called station answers
and (2) establish the pulsing path for an
incoming tile trunk calling party to dial
through the Jjack circult.

19.19 Wiring option ¥YF is added o Fig. C

+o prevent a lock-up condition when
used with the 6074 or 608A switchboard dur-
ing attendant signaling, or when the at-
tendant changes cords during an established
connectlion.

19,20 Wiring option YH is added to Fig. 1
to clear a lock-up and pumping cone-
dition on disconnect, when used with 6074
or 60BA switchboard when the attendant dis-
connects.
19.21 Option YX i3 added to Fig. 1, 16,
and 17 to improve pulsing and reduce
transients during disling. The DI network
capacitor is changed to 0.5 uf and capac-
itors £ and Cl are added in series with the
shunt path across the translormer Lo re-
duce interdigital clicks and pulse Lran-
sients during dialing.

19.22 Wiring option YL is added as an addi-
tional strapping option to ths HC
registor of Fig. J to permit balance nat-
work sdjustment for loops less than 1000
chms, when arranged for DX signaling.
19,22 The N capacitor 1s provided as ¥M
option to allow for proper balance
network adjustment, ie, when DX slgraling
leads are connected on a simplex basls over
a U-wire network, the reactive impedance of
the line may requlre the removal of the N
or §E capacitor (refer to Notes 117 and
3113,

19.24 Relays RA and TA are provided in

Fig. M for use with Fig. ¢ when as~-
sociated switchbosrds are arranged for
flashing recall. ’

15.25 Option YR 15 added to swiichboard
applique cilreult, Flg. C, D, and G,
to provide for audible ring tone to the
trunk when the dlstant statlion dials ths
operator.

19,26 Option YT is added to Fig. € to pro-
vide for tripping the automatic ring
from the cord clroult on ocutgolng calls from
the switchboard and to provide dial tone to
the attendant when the incoming selector at
the distant end 1s seized.

19.27 Y¥X option is added to Fig. C and E
to provide for use with the 60BA

switchbosrd.

16.28 Wiring option YU is added to Fig. 1
te reduce the unguarded interval to
the switchboeard on disconnect of a call

orlginated by a local station.

19.29 YY option is added to Fig. 16, chang-

ing the value of the A capacitor to
1 uf to imorove return loss in transmission
and reduce a pulse transient toward the in-
coming selector on disconnect.

19.30 Wiring optlon XA 1s added to Fig. €
to provide the busy lamp feature

when used with the 6084 switchboard.

19.31 Option XB 1s designated and is for

use with the 4-Wire Terminating Set
and Pad Control Circuit, SD-65789-01. Op-
tlon X0 is added for use with the 24 V-4
telephone repeater {a) tandem location when
Plg. 21 is furnished or (b) when provided
at a terminal- location.

19.38 Wiring option XD is added to Fig. J

' te provide higher voltage on lead E
to permlt proper operation of the 18B toll
testboard test circult when testing the
trunk.

19.33 Y8 option is added to Fig. ¢ to
provide for two-Jjack operation of
£08A switchboard. :

19.34 2ZF option is added to Fig, G %o

provide sieeve ground through dlode
§ to the tslk Jack to activate the cord
circult when associated with the 5564
switchboard.

19.35 Option XF is added to Fig. 1 to
eliminate false operation of gwitch-
board line lamp on outgoing station selected
calls, when local tle trunk is arranged to
route incoming calls dirvectly to switchboard
(YA option) and distant tie trunk is con-
nected to equipment arranged to send back
immediate delayedlal polarity on seizure.

SECTION IT
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19.36 Wiring option XG is added to Fig. E

and F to provide for asutomatic cut-
through of the ring side of the line when
the trunk is connected to & manual PBX at
the distant end.

SECTION 1T
Page 28
28 Peges

19.37 Fig. 18, 19, 20, 21, @, R, and 8§,

and thelr associated options, arse
provided as new circuit figures and options,
replacing the Mfr Disc. and A&M Only fig-
ures and options.

£
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SECTION III - REFERENCE DATA

1. WORKING LIMITS

1.01 Station pulsing and supervision max-

imum conductor loop reslstance, 18500
ohms. Minlmum insuylation resistance,
15,000 ohms.

1.02 Trunk pulsing and supervision, max-
imum conductor loop reslstance, 5000
chms. Minimum insulation resistence,

3C,000 ohms.

2. FUNCTIONAL DESICNATIONS

None,

3« FUNCTIONS

QUTGOING CALLS

3.01 VWhen this circuit is seized by a se-

lector or selector connector or when
g cord is plugged into the talking jack or
dial Jack:

{a) To ground the sleeve of the selector
multiple.

(b) To ground the sleeves of the talking
Jacks and THRU Jacks, when provided.

{c) To light the busy lamps or extinguish
idle indicating lamps.

(d) To signal the PBX at the distant end
of the trunk.

(e) To disconnect the incoming selector
from the trunk.

3.02 To repeat dial pulses to the signaling

gircult or to the distant PBX.
3.03 To furnish a talking path.

3.04 To furnish transmitter battery to the
calling station on dial selected
calls,

3.05

3.06 To hold under joint control of the
calling and called parties.

To provide answering supsrvision.

3.&?’ To remove the idle line termination
when this ciroult is selzed.

3.08 To provide DX, E&M lead, or SF typts
of signaling.

3.08 To connect to a d-wire termination
set or 24 V-4 terminal repeater,

3.10 To short the transformer hybrld during
signaling.

2.11 To provide THRU Jjacks when used with
& d-wire circult. '

3.12 To provide pad control at tandenm
locations.

INCOMING CALLS

3,13 Wnen this circult 1s selected at ths
“distant end:

To ground the sleeve of the selector
multipled -

.y
fied
-

(b) To ground the sleeves of the talking
Jacks and THRU Jacks, when provided,

{e) To light the busy lamps or extinguish
the idle Iindicating lamps.

(d) To seize the incoming selector.

{e) To correct and repeat the dial pulses
from the signaling clroult of the
distant FBX to the incoming selector,

{f) On = call to a station or to another
tle trunk, to repeat supervision from
the called party to the originating end.

3,14 On 2 c8ll to the att&néa&é;
(&) To light the trunk lamps.

(b) To provide sudible ring tone to the
calling party.

{¢) To release the incoming selector,

(d}) To retire the line lamps when the
attendant answers the call.

{e) To furnlsh supervision to the
orlginating end.

(£} To lock out the line lamps, if the
attendant disconnscts first,

{g) To permit the calling party to dial
through the cord clroult when & con-
nectlion sultable for this type of opers-
tion has been established by the attend-
ant. Through-dlaling of this type cannct
be done when Flg. § 1s provided with Vi
option where the cord clreoults have been
modified per ES-65440-0)1 rated Speclal
for the application of automatic flash-
ing reeall. Neither can through-dlaling
of this type be accomplished when in-
band signaling facilities are uged re-
gardless of the type of swiftchboard in use,

3,14 To hold under Jolnt control of the
calling and called parties.

3.15 To provide means for making the cir-
cult test busy at both ends of the
trunk.

3.16 To provide means for making percent
break tesits of the pulsing features
of the circult.

3.17 To provide for the operstion of an
all-trunks-busy register.

SECTION II1I
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3.18 To provide a palance for an assocli-
ated telephone repeater while the tie
trunk is idle.

4, CONNECTING CIRCUITS

4.01 When this circuit is listed on a key-
sheet, the connecting information
thereon is to be followed.

(a) First Selector Circuit -
Sp-663539-01 (typical).

(b) Selector Connector Clrcuit -
8D-65721-01.

(¢) Incoming Selector - SD-66360~01
(typical). ’ :

(d) Incoming Connector - SD-66049-01
{typical). '

(e) Cord Circult - SD-66198-01 (typical).

(£) Type B CX Signaling Circuit -
SD-95048-01 (typical).

(g) Night Alarm Circuit - SD-66653-01
(typical).

(n) Buzzer Circuit - SD-66914-01
{typical). .

(1) Traffic Register Odrcuit -
SD-65774-01 {typlcal).

(J) 24 v-4 Telephone Repeater Circuit -
5D-97047-01.

(k) Pulsing Test Set Circuit -
SD-31481-01 (typical).

(t) Pulse Repeating Test Circuit -
SD-31667-01 (typical).

BECTION IIIX
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(p)

: Jircult at Distdnt PBX -
718~01 (typical).

-~

Idle Trunk Indicating Qircuit -
Sp-66657-01 (typlcal].

N1 Carrier Application Schematic -
$D-95121-01 (typical).

, ) , e
Signaling 2400- or 2600~Cycle Single-
Frequency Signeling Gireult -

Sp-56292-01.

(a)
(r)
(8)
(t)
()
(v)
(w)
(%)
(&9}

(z)

Simplex Signaling Circuit - #*
SD-95051-01.

Repeating Coll Circuit - B0~-95402~01.
Power Supply for AC Idle-and Busy- 3
Line Indicating Lamps - SD-B0770-01.

Iine, Link, and Marker Circulits -
8D-65741-01. ‘

Lh-Wire Terminating Set snd Pad Control
Circuit - SD-65789-01.

YoWire Terminating Clrcult -
SD-97138-01.

7574 Auxiliary Tie Trunk Circult -
SD-66T765-01. '

Tie Trunk Access Circult -
SD-1E034-01.

Tie Trunk Access Circuit -
8D-1E052-01.

Tie Trunk Access Circult -
SD-1E053-01.
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SECTION IV ~ REASONS FOR REISSUER
A+ Changed and Added Functions

A.l In SECTION III, 3., FUNCTIONS, {g) has
been revised to indicate that a calling

party cannot dlal through a cord clreuls

when the tie trunk circuit swiitchboard ap-

pligue, Fig. @, 1s wired with VX optlon.

It has also been revised to indlcate that

it is not possible to dial through the cord

eircuit of any type switchboard when in-band

signaling facilities are used.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5333-FWW-RDW

D. Description of Changes

D1 Wiring options VX and VY are added in
Fig. Q so that the RA relay, VX cption,

can be applled only when the 5524, 552D,

5564, or 6054 switchboard cord cirouits

have been modifled on a Special basis

for automatic flashing recall. Note

125 is added to specify this application.

The trunks eguipped, per Fig. Q, should

normally be wired with VY option.

it
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