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SUBSCRIBER SENDER

CHANGES
B. Changes in Apparatus

B.1l Added
OPR Diode 446F, Fig. 17, Option KJ

D. Description of Changes
Sheet 0101

D.1 In Fig. 1, lead 11 from Fig. AU and
AV is removed from contact 3B of the
FO3 relay. Contact 3B is now connected to
lead 15 from Fig. 2. This change brings
this circuit into agreement with manufac-
turing drawings on a "D" no-record basis.

Sheet 0105

D.2 In Fig. AU, leads 11 and 12 are added
which loop through to the contacts

of relay NT3 of Fig. AX in order to complete

the locking path for the AVZ2 relay when

either Fig. AV or AU is provided.

BELL, TELEPHONE LABORATORIES, INCORPORATED
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WE DEPT 367-AFW-EER-JNC
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Sheet 0106

D.3 In Fig. AX connecting information
to Fig. AU 1s added.

Sheet 0108

p.4 In Fig. 12 leads 1 and 2 which
connect to the diode OPR in Fig. 17

are added. Lead 9 is changed to connect to

the proper terminal of diode OPR so as to.

prevent the false ground from appearing

on lead 1 and thence operating the INF

relay in the auxiliary sender by way of

the DC lead.

Sheet 0120A

D.5 In the Circult Requirements Table
the data for diode OPR is added.

Sheet 0122

D.6 The OPR diode is added to Fig. 17 as

part of KJ wiring option to provide
the false ground isolation required for
INF relay in the auxiliary sender.
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CROSSBAR SYSTEMS

NO.

SUBSCRIBER SENDER

CHANGES
A. Changed and Adiled Functions

A.l Reorder tone is provided as a standard

for partial dial calls in senders with
timed release. No such number tone is rated
Mfr Disc. for this application.

A.2 The sender is modified for prefix

identification of NO/1X ten-digit
calls when the NO/1X codes are also used:
for office codes. The use of a Oor 1l
prefix denotes a ten-digit call and the use
of no prefix denotes a seven-digit call,

B. in atus
B.1 Added

5L Diode - 446F - Pig. 7, Option NR
D. . o of Changes

D.01 1In Fig. 1 add lead 3 from Fig. BG,
V, or W under option NK.

Sheet 0103

D.02 1In Fig. U change designation of leads
1A, 2A from Fig. 22 to leads 1, 2

respectively.

Sheet 0104

D.03 1In Fig. A add lead OP to the inter-
rupter frame circuit under option NH.

D.04 In Fig. BG and W add leads 3, 5 from
Fig. 1 under option NK.

Sheet 0106
D.05 In Pig. AX add lead CKl from Fig. 7.
Sheet 0107

D.06 In Fig. H add option KRG to lead A
from signal circuit no such number
tone supply.

Sheet 0108

D.07 1In Fig. 7 add lead CKl and diode 5L

from Fig. AW and AX under option NR.
Also add lead 5L to transverter connector
circuit and a ground to contact 7 top of the
DPT relay under option NR.

Printed in U.S.A.

D.08 1In Fig. 7 add cross-connection ter-
minal PC3 and lead 5 to Fig. BG or
¥ under option NK.

D.09 1In Fig. 7 add cross-connsetion
terminals PC2 and PCl under option
NM.

D.10 1In Pig. 7 add leads 4, 5, 6, and 7
from Fig. 16 under option NQ.

Sheet 0109A

D.11 1In Circuit Note 107 add options NG,
NH, NK, NL, NM, NN, NO, NP, NQ, and

NR.

Sheet 0109D

D.12 In Circuit Note 109 add modified
paragraphs 55, 56, and 60. ’

Sheet 0112

D.13 In Circuit Requirement Table add data
for diode S5SL.

Sheet 0114
D.14 In Fig. AK and HK add option NG.

D.15 In Fig. AK add OF leads from offjice
interrupter frame and for multiple
under option NH.

Sheet 0116

D.16 1In Fig. 51, for miscellaneous terminal
strip on sender frame, add option NG.

Also add OF leads from office interrupter

frame and for multiple under option NH.

D.17 1In Pig. 51, for SB terminal strip on

sender unit, add lead from terminal 8
to contact 6T of the DPT relay under option
NR.

Sheat 0117

D.18 1In CAD Fig. 61 add NM wiring to ter-
minal 00, and NO wiring to terminal

01. Also add option NN.

Sheet 0118

D.19 1In lead index add the OF lead to the

interrupter frame circuit and the
SL lead to the TV connector circuit.

Page 1
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Sheet 0119

D.20 In Circuit Note 109 add paragraph 71.
D.21 Add Circuit Notes 167-171.
D.22 Add locations for options NG, NH, NK,

NL, NM, NN, NO, NP, NQ, and NR,

Sheet 0121

D.23 In Fig. 16 add leads 4, 5, 6, and 7
from Fig. 7 under option NQ, Also
add optional wiring NO and NN.

D.24 1In Fig. 16 change the value of the
Z0' resistor, 18BH, to 1000W.

Sheet 012

D.25 Add CAD Fig. 64 and sheet Notes 1 and
2.

Sheet 0126

D.26 In Fig. 20 add looping symbols M at
contacts EBM3 of the EDT relay.

Sheet 0127

D.27 1In Fig. 22 correct bracketing of CN
lead to Fig. 3. Also change desig-
nation of lead 2A to lead 2.

F, Changes in CD Section IIL

F.01 1In 5.20, change the second sentence
to read: .
« « . Relay ET1 operated:
(a) cuts off dial tone to the calling
customer, )
(b) releases relay ET, ;
(c) grounds leads CCl and PDl to the

marker as part of the extended toll
signal, and

(d) controls sender recycle seizures

(option NO) and auxiliary sender

seizures (option NO or NQ). See 23.
E DE FICATION OF A -DIG CALL.

F.02 Add the following to 5. DIAL REGIS-
TBATION AND SWITCHHOQOK CONTROL.

5.64 When options NK and NM are provided,
a normal SD relay on marker release

will initiate an auxiliary cender seizure.

See 29. PRFFIX IDENTIFICATION OF A TEIN-

DIGIT CALL,

Page 2

F.03 Add the following new paragraph:

7.50 When options NK and NM are provided,
a normal SD relay on marker release
will initiate an auxiliary sender seizure.

See 29. PREFIX IDENTIFICATION OF A TEN-
DIGIT CALL.

F.OUL Change numbering of former paragraphs
6 T7.50 through 7.62 to 7.51 through
7.63. .

F.05 Change the first sentence of 16.20 to
read:

16.20 If TN operates, because dialing up to
stations is not completed in the time
allowed, it sends a distinctive tone -
reorder, option NH, or no such number tone,
option NG, Mfr Disc. :

F.06 Add the following new paragraph:

21.03 When prefix identification of a ten-
digit call 1is provided (see 29.),

the sender requires a 0 or 1 prefix in

addition to the conditions of 21.02, to

operate the AS relay. Also the AS relay is

operated by marker actlion when optlions NX

and NM are provided.

F.07 Change the numbering of former para-
graphs 21.03 through 21.13 to 21.04
through 21.14.

F.08 Add the following to 23. SIX-DIGIT
TRANSIATION (SENDER RECYCLE) .

23.06 When prefix identification of a 10-
digit call is provided with sender
recycle, a "1" prefix is required on all
code compressed calls to initiate selzure
of the sender recycle circuit. See 29.

F.09 Add the following new paragraoh:

29. EF. TIFICA
CALL

29.01 This feature is provided as an

alternate to the interchangeable code
feature. The sender is modified to require
a 0 or 1 prefix in addition to the NO/1X
code to Initiate seizure of an auxiliary
sender for a 10-diszit call. Also the
auxiliary sender seizures may be controlled
exclusively by marker action.

OF A TEN-D

29.02 Sender control is preferable since
auxiliary sender seizure is not depen-
dent on marker release as with marker con-
trol and therefore is less apt to block on
delays in marker or auxiliary sender sei-
zures. Marker control is required wnere
unused NO/1X codes are used as office codes
prior to the introduction of prefix identi-
fication; and 1n offices which serve two

¢

o
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areas, one of which has not implementead
the prefix identification feature. The
ET1 make-contact is strapped during the
application of marker control.

29.03 With options NM and NQ (no sender
recycle) or NM and NO (with sender
recycle) a cross-connection is ‘required
from PCl to PC2 to implement sender control.
Ground from a O or 1 in the B register,
via DRL normal and either an operated AQ
;0 prefix) or an operated ET1 (1 prefix),
-connection PC2 to PCl, and normal DPT, SA,
and AS relays operates relay AS when DST
relay operates. When sender recycle is
provided, the ground from the operate ET1l
relay seizes the sender recycle circuit and,
if the code is not compressed the ground is
returned to the sender via the AS lead to
the X-connection PC2 - PCl.

29.04 With option NL instead of option NM
the X-connection PCl to PC2 is
replaced by direct wiring. Otherwise the
circuit functions as described in 29.02,

29.05 With options NK and NM a cross-
connection is required from PC3 to
PC2 to implement marker control of the AS

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5143-ABVL
WECo DEPT 367-KGC-JBK-JF

relay. Ground from an operated DRL, normal
DPT, SA, and AS relays operates the AS

SD
reiay when the marker releases.

29.06 In IAMA offices, similar to the

interchangeable code feature, the
transverter must be signaled by ground on
the 5L lead to initiate a 5 line entry.
This is accomplished by contacts or the DPT
relay which only operates on 10-digit non-
compressed code call. Upcheck 1s provided
by connection of the 5L lead to the CKl
lead via a diode to prevent feedback.

F.10 Change the first sentence of 3.52 to
read:

3.52 If a partial dial is registered in a

sender arranged for timed release, to
send a reorder or no such number (Mfr Disc.)
tone to the custcmer and operate a common
nartial dial register. . . .

F.1l1 Add the following to 3. FUNCTIONS:

3.93 To require a O or 1 prefix in additlor

to an NO/1X code to identify a 10-
digit call by means of sender or marker con-
trol of auxiliary sender selzures.

3.94 To require a "1" prefix on all code
compressed calls to enable seizure
of the sender recycle circuit.
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CHANGES

D. Description of Changes

D.l Wiring options MA and MB are added in
Fig. AW and AX on sheet 2.

D.2 In Fig. 22, sheet 27, minor wiring
changes are made at the CAl relay.
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SUBSCRIBER SENDER )

CHANGES
B. Chanées in Apparatus

B.1l Added
LR Diode - 4U6F - Fig. 3, Option MI
D. Description of Changes

D.1 On sheet 2, in Fig. 2, IM wiring is
added to the TG2 relay lock path.

D.2 On sheet 3, in Fig. U and 3 options
ME, MF, MG, and MD are added to

provide for a single dial-tone-first class
of service.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5615=-JAH-RBC-JR

(a) Notes 107 and 109 are changed to
refle~t the above change.

D.3 Note 164 is changed to accommodate
the addition of dial-tone-first
to timed release senders equipped for coin.

D.4 options MH and MI are added to prevent

possible stuck sender conditions due
to a sneak path which allows the AV3 relay
to lock falsely on MF calls.

(a) The LR diode option MI and wiring
option MH are added in Fig. 3, sheet

3. Note 166 is added and Note 107 is

changed to reflect the above change.

Printed in U,S.A. Yage 1
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SECTION I - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.01 This circult is for use in a
crossbar office.

1,02 Mfr Disc:

(a) This sender may be arranged to

function with 3-diglt office codes
only, with both 3-digit and 2-digit
office codes, or with 2-digit office
codes only.

(b) This sender may be arranged to
function with 3-digit office codes
only.

1.03 The sender may be arranged with

coin features provided either by
Fig. E or Fig. AL or Fig. 22, Fig. E
and AL arrange the sender to either make
coin test or to cancel it depending upon
the class of service of the calling line.
Fig. 22 provides the dial-tone-first
feature as part of the coin service
improvement program. It arrenges the
sender to either make or cancel coiln test
flepending upon the class of service of
the calling line and the code dialed.

1.04 This sender may be arranged for use
with or without 2-party message rate
service.

2. GENERAL DESCRIPTION OF OPERATION

2.01 When a sender is seized by a sender
1link and control circuit to serve on
a call, it immediately registers the
class of service of the calling line and
the number of the district frame involved,
by an indication from the link control
circuit over the CS and F leads and, if
a 2-party message rate line, which party
is calling, the tip party connecting an
indicative ground on the T and R leads.
It then sends dial tone to the customer
and registers all the digits dialed, using
the T and R leads. When all of the office
code is registered, the sender connects
to n marker, sends 1t the office code,
clarg of service, district frame and party
line information, and receives the
information required for completing its
part in the selectlon of the called
station.

2.02 When the marker has established a
connection through the district and
office frames, it notifies the sender,
and the sender proceeds. The sender first
directs the distant office selections over
the FT and FR leads, if there are any to
be made, and then tests the outgoing trunk
to make sure it is normal at the distant
end. If the call is an operator class,
the sender has finished its selection and
releases from the sender link. If the
call is of a full selector class, the
sender directs the selection of the
incoming and final selectors, terminating
or tandem sender, and notes the advance
of the incoming selector or sender upon
the completion of final selections, all
over the FT and FR leads, and then
releases from the sender link. If the
call 1s a CI class, the sender waits until
the trunk is assigned at the distant end,
then sends CI pulses over the FT and FR
leads for the called station, or office
code and station for a tandem call, and
then releases from the sender link.

2.03 If a panel selector or a crossbar
terminating or tandem sender runs to
telltale or overflow, the sender calls in
a marker and notifies it to try again,
using the alternate route 1if there is one.

2.04 If the calling customer abandons the

call before the sender has finished,
the sender first notifies the district
Junctor to release the calling line at
once, then it takes any steps necessary to
clear out distant selectors and a CI
attendant, which may have been engaged,
and releases from the sender link.

2.05 A timing circuit in the sender
initiates the proper disposition of

the call and the release of the sender

if the customer fails to dial or dials

an insufficient number of digits, or if

the connection fails to complete because

of a trouble condition.

2,06 A coin test circuit in the sender

makes a preliminary coin test when
dialing has been completed, 1f a deposit
1s required, and calls a sender monitor if
no coin is found (Fig. E) or reselzes a
marker to have the call routed to a coln
announcement (Fig. 22).

2.07 With two-party service the party is
identified before dial tone and
after dialing.

SECTION I
Page 1
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SECTION II - DETAILED DESCRIPTION

1. TRANSIENT CONNECTIONS TO OTHER
CIRCUITS

1.01 Ten senders mounted on two frames

constitute a subgroup and all the
senders in a number of such subgroups of
ten are used in common as a large group
to function with a number of subscriber
lines and associated line links, district
junctors, district links and subscriber
sender links. The total number of senders
which can be used in one large group is
limited by the fact that they are arranged
to function with a maximum of 20 district
frames and a maximum of 24 classes of
service. Two large groups of senders may
make common use of the one group of
markers, to which the senders are con-
nected by marker connectors.

1.02 Each subgroup of 10 senders 1is con-

nected to the sender link and
control circuit by 26 leads, which are
connected to any one individual sender for
a short time when it is first selzed for
service. These are the GS, SL, ON, and
RL leads which assist the link control
circuit in its functions, 12 F leads for
registering the number of the district
frame in the sender, and 10 CS leads for
registering the class of service of the
calling line.

1.03 Each sender 1s individually connected
to the sender link and control
circuit by 12 leads., Of these, SB and SC

assist the link control circuit in its
functions: T, R, PT, FR, S, DC, TR, and
LR are patched through to the district
Junctor by the link circuit; AS and BS
are Joined in the link control circuit
when the sender is busy and serve to
connect the GS lead to a contact of relay
SR1.

(n) The T and R leads (tip and ring)

are extended to the calling station
and are used principally for transmitting
tones and dial pulses, for switchhook
supervision, for making preliminary
coin test, for making 2-party message
rate test, and for conversation with
the sender monitor.

(b) The FT and FR (fundamental tip and

ring) leads are extended out toward
the called station, and are used
principally for transmitting revertlve
pulses for full selector calls and CI
pulses for calls through tandem or to
manual offices.

(c) The S (sleeve) lead is used to hold

the sender 1link switches and other
switches while the sender 1s connected
to a district Jjunctor.

(d@) The DC (disgrict.control) lead is

used for mutual control between the
marker, sender, and district junctor
and transverter.

(e) The TR (trouble release) lead is
used to send a trouble release
signal from marker to sender by way of
the district, and also to send an order
from the sender for the district to

cut through.

(f) The LR (1line release) lead is used

to hold certailn class relays 1n the
district and to send an order from the
sender for the district to drop off the
calling line at once.

1.04 The sender is connected through the

marker connector to a marker for a
fraction of a second on each call and,
occaslionally, two or three times on a
call. About 60 leads are involved in
this connection, for mutual control and
for transmitting information both ways
between sender and marker,

1.05 The sender 1is connected to the trans-

verter and recorder, by approximately
90 leads when trunk test or dlaling is
complete and until recording is complete
for all LAMA calls.

1.06 The sender is connected to an
auxiliary sender by means of an
auxiliary sender link circuit and it
connects 12 leads between the two sender
circuits used for pulsing and control.

2. PRINCIPAL PARTS OF SENDER AND OPTIONAL

FEATURES

The elements of this sender may be
roughly divided, in respect to thelr
functions, into nine principal parts. Each
of the followlng subsections gives a briefl
general statement of the functions of one
of these principal parts. Any of its
features that are optional may vary between
different equipment.

2.01

A. Control Circuit

2.02 This circult controls the connections
between the sender and the "sender
link and control" circuit, the connections
between the sender and the marker, and it
reglsters the party calling from a two-
party message rate line. It consists of

SECTION H
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the following relays: sender control
(SC1l) and SC2) and SCS if used;
off-normal ONl (ON3), and (ONu),
make-busy (MB); district control (DC
ndvance (AV1), (AvV2), (AV3), and (AV );
check (CK); marker start (DST); marker
release (DRL) trouble release (TR1),
éTRZ;’ TR3), and'(TR4)s, two-party (TP),
TP1), (TP2) and (TPT); and two-party
timing (TPT). Fig. G and all of these
relays are furnished is the 2-party test
is required; otherwise Fig. F is furnished
and some of the relays are omitted.
Accounting start (AST) and release (ARL)
relays are also furnished with LAMA,

Dlal Pulse and Switchhook Control
Circuilt

B.

2,03 This circuit receives and counts
the dial pulses of each digit and
maintains switchhook supervision at all
times except while a coin test is being
made or the sender monitor 1s plugged
into the talking Jack. It consists of
the following relays: 1line (L), (Ll),
s (L3), (L4), and L5§; slow release
SR) and (SR1); pulse (Pl), (P2), (P3),
L), (P5) and (P6); and line release
LR). The one-one (llA) (11B), and (11C)
relays register the "one-one" code prefix
(Mfr Disc). The AO, AOl, ZO', ET, ETI1,
ET2, PT'P, and STM control and store the
preliminary digits and, with AOB and ET3,
control and store the prefix code digilts.,

C., Dial Register

2.04 This registers all the digits
dinled, consisting of three office
code digits, four numerical digits, and
a station digit at the most., It also
registers the number of district frames
involved, 2nd the relays which register
the clnss of service of the calling line

may be included in this part of the sender.

Beside the crossbar switch, which
reglisters the dilaled digits and the units
digit of the district frame number, there
are relays to register the class of
service and the tens digit of the district
frame number, relays to progress through
the digits 1n dlaling, and other relays to
progress through the digits in sending CI
pulsec. The crossbar switch has ten
verticals, designated F for the frame,
A and AA for the first digit, and B, C,
TH, H, T, U, and ST for the other digits.
The full complement of relays consists of
the following: district frame (FOO) and
Plozz class of service (CSO), (CS1
cs2), (cs3), (csu), (css), (cs )s (cs7)
cs8Y, and (CSQ), select magnet (SMl),

SECTION 1T
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ESMZ and (SM3); register advance (RA),
RAl), (RA2), (RA3), (RA4) and (RAS);
dial lock (CL), (HL) and (STL); 2- digit

TD); CI progress (A), (A'), (B) (B')

c;, §c; gsm), (STA ), (TH), (TH')

H), (H! (x), (o o}, (u'd, (sr8),
ana’ (STB'3. 7', 10w, ‘1B, 1c,
EDT, INF, INFl and IODG relays determine
7- dig*t 10—digit and 411 information
calls.

2,05 The ten CS relays are furnished

only as specified for each equipment.
Any one of the first three may be used for
coin classes; any of the second three for
2-party message rate classes, and any of
the whole ten for other classes or
combinations. If there are two large
groups of senders serving different
classes of service, permanent connections
are made in each sender to lead D8 to
discriminate between the different groups,
The CS6 and €S8 relays are furnished in
conjunction with the first three CS- relays
when a combination of coin and other
classes (not two-party) are required,
When used for this purpose the CN relay
(Fig. 22) will operate through contacts
of the CS0-2, CS&6, and CS8 relays only
for those combinations assigned as DEF
classes, The CS7 and CS9 relays are
furnished in conjunction with the second
three CS- relays when a combination of
2-party and other classes (not coin) are
required. They may also supplement the
number of classes in each group.

2.06 Relay TD (Mfr Disc) is furnished
if the sender is to register both
3- and 2-digit office codes.

2.07 Usually the sender will be arranged
to send all office codes to tandem
as 3-digit codes, interpolating a zero
between the actual digits of a 2-digit
code (Mfr Disc). Tn the exceptional case
where the tandem office is on a 2-digit
basis, relays B and B' are omitted.
2,08 If 10,000 to 10,499 1s the range of
5-digit numbers in manual offices to
be dialed, B wiring 1s used. T7Tf 10,000
to 10,999 is the range, A wiring 1is used.
Mfr Disc, KP option.

If no more than ten district frames
are required, relays FOO and F10
may be omitted.

2,09

D, Selection Reglster

2.10 This 1is set up by the marker to
record the class of call, the
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compensating resistances required, the
distant office selections, if any, and
other detalls of the routing which the
sender requires to establish a connection
to the called station. The full complement
of relays conslsts of the followlng:
class of call (CLl), (CL2), (CL3) and (CIH);
compensating resistance (CR1l), (CR2),
(CR3), (CR4), and (CR5); office brush and
group selection and skip office (OBl),
0B2), (OB4), (OBS), (0Gl), goea), (OG4),
0G5), (SO); distant office (TW); and
station delay (SD) and (SDl).

E. Fundamental Circuit and CTG Relays

2.11 This consists of the following relays
~which are either cut into the funda-

mental to recognlze pulses and direct or

reverse battery from the distant end of

trunks, or are supplementary to such

relays: stepper (STP); trunk guard and

marginal trunk guard (TG), (TGl), (TG2),

and (MTG); and overflow (OF), (OFl)

and (OF2).

2.12 Counting relays are operated and
locked up in successive pairs by

the pulsing of relay STP, which is energilzed

by the revertive pulses generated by dis-

tant panel selectors or crossbar tandem or

terminating sender. The number of pairs

to be operated is determined by the number

of pulses required for the particular

selection being made. The relays consist

of counting relays O, BO, FO, 1, 1', 2,

21, 3, 3%, 4, b1, 5,°51,°6, &1, and’ the

released counter (RC) relay which assists

in the use of the counting relays for a

second time on a selection requiring more

than six pulses.

F. Selection Sequence Circuilt

2,13 This makes the proper internal con-

nections in the sender in a definite
order as the sender progresses through its
successlive gselections and trunk test, in
bullding up a connection to the called
office, and in a full selector call, to
the called station. The full complement
of relays ?onﬁists og t?ezgollog%?g: )
selection (S1), (S1'), (s2), (s2'), gs3 s
N R A N IR
S61'); full selector (FSl), (FS2), (FS3);
incoming advance (IA); and (FOl), (F02)
and (F03) which are generally supplementary
to the counting relay (FO) and provide the
required time between selections.

G. Accounting Charge

2.14 The AST relay summons the transverter
connector for LAMA recording. Two
out of five index relays (M10, 1, 2, 4,
and 7) provide an index. The two-line (2L)
relay provides a record for bulk billing
and the ARL relay 1s operated from the
transverter on the TR relay if recording
fails on an M19 call,

Calling Line Register Circuit

2.15 The calling line register circuit
registers and stores the equipment
number of the calling line, This
information is later passed on to the
transverter for selection of the translator
and for translation to directory number.
The relays include the column hundreds
(CHO), (CHl), (CH2), (CH4), and (CH7) and
similarly designated relays for column
tens (CT-), column units (CU-), switch
(SW-), and vertical file (VF-). These 25
relays register the information in a 2-
out-of-5 pattern while the class of service
is being registered.

H, Call Indicator

2.16 The CI circuit generates alternative
positive and negative CI pulses, and
mekes the necessary internal connection
for transmitting them. It consists of the
following relays: call indicator fCIl;
and (CI2); pulse generating (PG), (PGl),
(PG2), and (PG3); start pulse (SP); final
pulse (¥P); grounding (GR); pulse tip (PT);
pulse ring (PR); and relays 12 and 34 which
supplement the contracts of the dlal register
in modifying pulses. Relay FP is always
furnished, but its winding is connected
only in territories where a final heavy
positive pulse is required to complete
CI pulsing. See Circuit Note 108,
Whether or not this is required depends
upon the equipment at the call indicator
offices. The CL5 and one-one B (11B)
relays are furnished to send CT pulses in
two stages.

I. Timing, Coin Test, and Monitoring
CIrcults

2.17 The timing circuit measures off
maximum allowed times for the calling
customer to start dialing, to finish
dialing, except for a stations digit, and
for the sender to release after that, If

SECTION II
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these times are exceeded, the timing circuit
takes proper action to dispose of the

call, If a timed release feature is
employed whereby the calling customer 1s
notified by a tone to hang up, and if he
fails to do so, the sender is automatically
released and Fig. A is furnished. Fig. B
is furnished if a sender monitor is
employed to request the calling customer

h ng up and, if this falls, to release

the sender manually., The timing circuit
relays are listed in 16.01,

2.18 1Independent of the timing circuit

proper, which is actuated by an
external interrupter, another external
interrupter is used to measure off on
some of the CI progress relays, a maximum
allowed time for the calling customer to
dial a station digit after he has dialed
a units digit, where the dialing of a
statlon digit is probaeble, or for coin
test,

2,19 A timing circuit is also provided to

give an Indication of anuundue inter-
vl between dial pulls or for completion
after dialing.

2.20 The coin test circuit (Fig. AL or
Fig. E) is used where postpayment
coln lines are to be served, It is used
with both sender monitor and timed release,
It tests for the presence of a coin in
the box, and also for the presence of a
Talse ground applied with intent to cheat
the box. When coln test and monitoring
are required Fig. E is furnished. When
Fig. E 1s furnished the station delay
interrupter is used to measure, on some
of the CT progress relays, an interval
in which the coin test may be made. When
coin test and timed release are required,
Fig. AL is furnished. When Fig., AL 1is
furnished, the interval in which the coin
test 1is made 1s part of the interval
allowed for stations delay. The coin test
relays are listed in 6.01 through 6.04.
2.21 1If the sender is noncoin with
monitoring, Fig., D is used for the
monitoring circuit; if 1t is noncoin with
timed release, Fig. C takes the place of
a monitoring circult.

J. Dlal-Tone-First Operation

2.22 The sender recognizes calls from
dial-tone-first coin stations

by the class of service of the calling

line. After recelving the appropriate

number of digits the sender passes

SECTION
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the dialed code and the dlal-tone-first
class of service to the marker. The
marker will determine whether the call
requires an initial deposit and, if 1t
does not, will inform the sender through
the marker connector that a coin test is
not required. If the call requires an
initial denosit the marker will not send
a cancel-coin-test indication to the
sender and, after dialing is complete,
the sender will make a test for the
presence of an initial deposit. If the
coln is present the coin test will pass
and the call Will proceed normally. If
a coin deposit has not been made the -
sender will fail coin test and will second
trial to the marker to have the call
routed to a coin announcement trunk.

3. SEIZURE, HOLDING, AND RELEASE COF
SENDER

GENERAL

3.01 This sectlon described how a sender

is seized by a sender link for
service or by a sender test circuit for
test; how it 1s held busy when 1n service
or under test; how 1t is made busy when
in trouble; how it 1s released after
functioning; and how the calling line is
released before the sender if the call is
abandoned., Tt also describes how a 2-
party message rate line is tested and a
record made of the particular party calling,
with the precagﬁ}pns taken against a
false record. _

DETAILED DESCRIPTION

Sender Seized and Held for a Service
Connection

A.

3.02 The ten senders on two frames are

associated together in a subgroup,
and are connected to the associated sender
and controller circuit by two sets of
leads, one set individual to each sender,
and one set common to all ten senders,

3.03 When a line calls, the sender link
control circuit chooses an idle
sender and grounds its individual SC lead
to operate its SC- relays. These relays
connect not more than 26 common leads or
52 leads with LAMA from the link control
circuilt to this particular sender. Not
more than 22 of these leads are used to
register in the sender the class of service
of the calling line and the number of the
district frame involved (see Part 4.).

N
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For LAMA service, 26 leads are used for’
registering the calling line number on
register relays of the calling line
register and the line observing signal.
_The four remaining leads, SL, ON, GS, and
RL, are used for control purposes between
the link control circuit and the sender.

3.04 After grounding the SC lead, as

shown above, the link control circuit
proceeds to operate the line link and
sender link switches to connect the line
to the district, and to connect the district
to the sender over eight individusal leads.
Of these eight leads, T and R extend to the
calling line, FT and FR will be later
extended toward the called line., DC, TR,
and LR are used in the control of the
district, and S 1s used to hold the line
link, sender link, district, and office
switches while the sender remains engaged.

3.05 When the line link switches have

operated, a ground 1is passed through
the link control circuit to the ON lead,
and that operates relay ONl when the class
of service and frame indicatlons have been
properly registered, as indicated by the
normal relay CK and the operated RA4, If
there is any trouble in this registratlon,
ONl cannot operate, there can be no further
operations in the sender, it will fail to
release the link control circuit, and that
circuit will time out and pick another
sender. Unless ON4 is used, the link may
leave the sender off-normal and unguarded
if any sender relays are stuck up. With
CU option ON4 operates, following SC2, a
select magnet and SM1l, locking to G2 lead,
and grounding Gl lead to start the timing.
Tt also provides ground for the hold
magnets SM- and RA- relays. With CT option
and SM resistance, prevents overheating of
the SM2 relay 1f the sender relays and
magnets are locked through the 65-ohm
winding to ground on 1 of AA.

(a) When ON1 operates it grounds three
off-normal ground leads, one of which

ground the timing circult and energizes

the tertiary blasing winding of relsy L,

and the other grounds lead ON to the

converter circuilt to prepare it for any

pushbutton signals that may be keyed.

The operation of the ON} relay also

energizes the tertiary biasing winding

of relay L. When sender recycle and

Fig. 16 are furnished, relay ONl

(option CT) or relay ONU (option CU, FU)

operated, operate relay RCY which in turn

closes a ground to leads LA and CC7 to

the marker,

(t) Relay ON1l grounds an individual SB
lead to the link control circuit,
operating a relay which is individual
to the sender and marks the sender as
busy to other links and test circuits,
and it connects the individual AS and
BS leads as a check on its operation.

(c) Relay ONl also closes the T and R
leads into the sender., If Fig. F
is used becnuse there are no 2-party
message rate or 2-party LAMA lines,
this will cause I to operate over the
T and R leads, through the substation
and the tone repeating coil (TN) to
ground. If Fig. G is used because
there are 2-party message rate lines,
L will not operate until ON3 operates
as well as ONl, to connect tone and
L to the T and R leads. ON3 operates
elther very early or somewhat later,
according to the class of service
calling, as described for the 2-party
test in 3.25 through 3.33.

(d) Relay ON1 also starts 2-party timing

(TPT) relay if a 2-party message
rate or 2-party LAMA line is calling,
as described in 3.25 through 3.33.

(e) Relay ONl also causes the CN relay

(Fig. 22) to operate if a dial-tone-
first class of service has been
registered on the CS- relays.

3.06 When the sender 1link switches have-

operated, a ground is passed to the
S lead. This goes back over the SL lead
to the link controller circuit, causing
the latter to make a double-connection
test and to ground the GS lead. When L
operates, as described above, it operates
L1l and SR, and the latter operates SRI1.
The GS lead grounded, lead AS and BS
Joined in the 1link control, and SR1
operated, cause ON2 to operate.

(a) When ON2 operates, it connects ground
to the RL and S leads. Lead RL
gives a release signal to the link
control circuit, and lead S holds the
switches after the link controller
circult has disconnected. ON2 also
closes a circuit which locks up both
ON1 and itself when the release of the
link control circuit and SCl has broken
the ON and GS leads which operated them.
ON2 also closes a circuit through a
back contact of SR to the winding of LR,
so that the latter will operate to
register an abandoned call if SR releases

before the completion of a call, after
having once operated,

SECTION II
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3.07 Relay SCl 18 released, and releases
the SCU4 relay, if used, to break the
connection of the common leads into the
sender when the sender link controller
recognizes ground on the RL lead from the
sender as a release signal and then removes
ground from the SC lead. Relays 3C2 and
SC3 were released by the operation of the
F hold magnet, as described in 4.05
and 4,06.
3.08 If the customer hangs up when the
seizure of the sender has progressed
far enough to operate ONl but not ON2,
the link control circuit times out and
releases without giving an alarm because
it receives a false start signal from the
sender, consisting of ground through the
back contact of SRl and through leads BS,
AS, and GS in series.

2.09 Whenever the sender is seized and is
held busy either for service or
maintenance, the SB lead will have ground
on it when it is off-normal or plugged
busy. This sender-busy indication is
extended to the traffic usage recorder
over lead SB, HQ option. A second lead
SBM, HQ option, is provided and is grounded
for indicating to the traffic usage
recorder whenever the sender is busy for
maintenance purposes. However, in the
latter lead application it is not practical
to provide it in addition to a plugged-
busy indication stuck sender or routing
test indications. Therefore, a subtraction
of the plugged-busy indications from the
total-busy indications would give the total
service holding time only if there were no
stuck sender and test indications during
the scanning period.

B. Sender Seized and Held for Test

3.10 All the individual and common leads
from the sender and the subgroup of
ten senders, which connect to the sender
link and controller circult, also connect
to the sender test circuit, except the
individual leads SB, SC, AS, and BS.

3.11 The test circuit seizes a sender

for a test in the same way that the
gender link and control seizes it for
service, except that it demands connection
with a particular sender instead of
choosing any idle sender, Before it can
seize the desired sender, the latter must
be idle, and to determine this condition
it makes & test on the S lead, which 1s not
made for a service connection.

SECTION II
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3,12 If the sender is engaged on a call
or is stuck on a call, the S lead 1s
grounded by the ON2 relay. If the sender
18 made busy, the S lead is connected to
resistance battery by the MB relay.

3.13 The test circult first tests the S

lead for battery and then for ground.
Finding neither, it connects to the sender;
otherwise it waits until the battery or
ground disappears.

3.14 When the test circuit seizes a sender,
the relays operate as on a service
call.

C. Sender Released After Service or Test

3.15 When the sender has established a
connection or completed the desired
test, or when it has made all possible
attempts to do so, the AV1 relay is
operated by some means depending upon the
conditions, and it locks to an off-normal
ground and operates AV2, which releases
AV3 which has been operated to an off-
normal ground. '

3.16 With LAMA, if the marker has signaled
a charge call by operating two index
relays, the transverter connector 1s
summoned, after recording the ARL relay is
operated, operating the AV2 relay or AVl
after selections are completed. Final
units selection is delayed for recording.
3.17 Relay AV1 connects ground to the TR
lead, provided LR has not operated
on an abandoned call, and operates a
relay in the district junctor to cut it
through for talking and to provide for the
future holding of the line, district, and
office switches., AV2 closes a 500-ohm
resistance across the FT and FR leads, to
furnish a trunk closure when it is required,
as in an abandoned call through a distant
office selector. The slow release of AV3
allows time for the distriet to functlon
and for the trunk closure, AVl also
breaks ground from the contacts of L, to
release SR so that 1t will have time to
release before the sender is seized for
another call. AV1 also breaks the circuit
of the F hold magnet, and all the hold
magnets release in cascade. AVl breaks
the operating path to the AA hold magnets
to prevent its false reoperation.

3.18 The release of AV3 with AVl
operated, operates AV4. AVl breaks
the T and R leads so that the current in

N
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them shall not be broken at the sender link
switches. AV4 also breaks the circuit
which 1s locking ON2 and holding ground on
the S lead, so that ON2 and the link
switches release. For AMA service, the

AVl relay operated releases the ARL relay.

3.19 The release of ON2 releases ON1l and

ON4 (CU and DZ options) unless they
are held by some trouble as described in
3.24 or 3.33. ONl releasing breaks the
off-normal grounds, restoring the sender
to normal, and breaks ground from the SB
lead so that it shall no longer test busy.
When used, ON4 breaks some of the grounds
and releases the relays in Fig. 5 after
AVl operated (EA option).

D. Call Abandoned or Primed Out

3.20 If a call is abandoned or primed out,

IR 1s operated and locked up. It
substitutes low-resistance battery for
ground on the LR lead, which operates
relays in the district Junctor to release
the line switches.

3.21 The calling line 1s disconnected

at once, but the sender will proceed
with selections to a certaln point,
depending on the conditions, until finally
AVl is operated, as described in 3.15
through 3.19.

3.22 IR operated prevents AV1 from
grounding the TR lead, which might
delay the release of the calllng line, and
for LAMA service prevents connectlon to a
transverter on an abandoned call.

E., Sender Made Busy for Maintenance

3.23 The sender 1s made busy by inserting
a make~-busy plug in the make-busy
Jack thereby operating relay MB, This
grounds the SB lead to indicate that the
sender is busy, just as relay ON1l would
do. It also connects resistance battery
to the S lead to serve as a busy signal
to the sender test circuit.

3.24 If relay OF fails to release when a
call is finished, it will hold OF1,
and that will hold ONl. If any hold
magnet sticks up, except ST, it will hold
all following hold magnets and U will
hold relay ONl. If MT is operated by a
monitor cord left in the priming Jjack, or
inserted by mistake in the priming jack
of an 1idle sender, it will hold or operate
ONl with Fig. AA. If there 1s any trouble
in the 2-party test relay, ON1 will be
held as described in 3.32. A false ground
on the S lead, preventing the release of
the link switches, will also hold ON2
which will hold ONl., In any of these
cases the sender will be held busy and
will time out.

F. Two-Party Tests and Checks

3.25 If Fig. G is furnished, tests are
made to determine whether the tip
or the ring party is call ng when a 2~
party message rate or a 2-party LAMA line
calls, but these tests are omitted and the
time intervals requlred to make them are
eliminated when a call is from & line of
any other class., The class of call is
determined by the CS- relay which operates
immediately after SCl and SC2 when the
1link control circuit grounds the SC lead.

3.26 When a call is from a line of any

other class, ON3 operates at once
from a contact of a CS- relay, and it
remains operated throughout the call.
This cuts through the T and R leads so
that L can operate at once after ON1.
The call proceeds exactly as 1if Fig. G
were not furnished.

3.27 On calls from a 2-party message rate
or 2-party LAMA line, the line 1s
tested for 1000-ohm ringer ground, which
indicates a tip party by connecting the
winding of relay TP to both sides of the
line before dialing starts. The s&ame test
1s made again after dialing is completed
and, if the two tests agree, the call
proceeds., If they disagree, it is
blocked until LR operates and the sender
times out. If TP does not operate on
either test, indicating the ring party
calling, it 1s operated locally through a
resistance high enough to test its
capability under extreme line conditions,
after the sender has cut through the
district and is ready for release. If it
fails to operate, the call is not blocked,
but the sender is held busy, times out,
and cannot be restored by priming but must
be attended to by the maintenance force,
The details of these tests are described
in the following.

3.28 Relays CS- and ONl operated, connect
the winding of TP to the T and R

leads, If TP operates it operates TPl

to register the tip party for later trans-

mission to the marker. TPl will lock for

the duration of the call and connect ground

through the tone coil to the tip.

3.29 Time for TP to operate 1s measured

by the slow operation of the capacitor
timed relay TPT. When the CS- relay
operates, it connects ground through a
back contact of ON1l to the secondary
winding of TPT which will set it on its
back contact. The capacltor will have been
discharged through this same back contact
of ON1l. When ON1l operates after the
registration of the frame number and class
of service, 1t breaks off this direct
ground from the secondary winding of TPT,
and connects 1t to the primary winding.

SECTION IX
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Current will start to flow through the
primary winding, tending to move the arma-
ture over to the front contact, but current
will also start to flow through the second-
ary winding to charge the capacitor. The
secondary winding beilng stronger, the relay
wlll hold to 1ts back contact for a short
time, but as the capacitor charges up,the
gsecondary current decreases untll finally
the armature will move over to close the
front contact, then ON3 will operate and
lock through STL normael.

(a) Ground is connected through a back

contact of STL to the secondary
winding of TPT, restoring it to its
back contact and discharging the
capacitor.

(b) The T and R leads are disconnected
from the winding of TP and connected
to the TN transformer and the L relay.
L can now operate and cause SR and SRl
to operate, starting dial tone and
making the necessary connections for
dialing. If the tip party is calling,
TPl connects the T lead to the TN
transformer as soon es 1t operates,
which 18 before ON3 operates, This is
to discharge the line and prevent tapping
the ring party bell when ON3 operates,

3.30

This
from

When dialing had been completed STL
operates as will be described later.
releases ON3, breaks direct ground
the secondary winding of TPT, trans-
fers the connection of the contact of TP
from the winding of TPl to that of TP2,
and breaks the circuit Just described for
discharging the line through the TN
transformer and a front contact of TPl.
The release of ON3 connects the T and
R leads again to the winding of TP,
disconnecting them from the TN coil and
the L relay. It also bridges a path
about the front contact of L, so the
incidental release of L will be without
effect, SR holding up. If TP operates,
it operates TP2 and that locks up.

3.31 Sufficient time for TP to operate

1s again measured by TPT. The
breaking of ground from the secondary
winding of TPT by the operation of STL does
not stop the flow of current in that winding,
but starts 1t charging the capacitor.
When the capacitor is sufficiently charged
TPT mekes its front contact and reoperates
ON3. This time ON3 neither locks nor
restores TPT to 1ts back contact, both
those circults having been broken at the
back contacts of STL. But TPT continuing
its front contact, holds ON3. ON3
transfers the T and R leads from the
winding of TP to the TN coil and the L
relay, and removes the bridge from the
front contact of L to restore the ability

SECTION TII
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of the sender to recognize an abandoned
call., If the tip party is calling, TP2
connects the T lead to the TN transformer
to discharge the line and prevent bell
tapping.

3.32 With AH option {Mfr Disc):

(a) After dialing is completed and STL

is operated, the sender completes its
selections and operates AVl by one of
three paths, through front contact of IA,
front of STB!' or back of CL2 according to
the class of call. But none of these
paths are completed to the winding of
AVl until ON3 reoperates, after releasing
upon the operation of STL, to provide
time for the second 2-party test. Nor
will those paths be complete to the
winding of AV1 unless TPl and TP2 are
both operated or both normal. If one
is operated and the other not, a
disagreement between the two 2-party
tests is indicated and the sender and
district will block,

(b) The operation of AV1 is followed by

. the operation of AV2, the release of
AV3, the operation of AV& and the release
of ON2 and the link switches. ONl
releases after ON2 if the tip party is
calling, but if it is the ring party, ON1
is still held by a circuit through front
contacts of C3 and AV1, PS normal, and
back contacts of TP2 and TPl to ground.
AV4 operated, connects ground to the
secondary winding of TPT making it break
its front contact and release ON3., TP
now operates through both the tip and
ring back contacts of ON3, a front contact
of AV4, a 3050-ohm resistance, and back
contacts of TPL, BZ and TP2., TP operates
TP2, which breaks the circuit Jjust
described for holding ONl, and the circuit
to the winding of TP. Until TP releases
it holds ON1l through the locking
contacts of TP2., If this operating test
of TP falls, or if on any call TP
sticks up, ON1l will be held until
released manually.

3.33 With AF option:

(a) After dialing is complete STL
operated, the sender releases the
ON3 relay and makes the second test of a
2-party message rate or 2-party LAMA line
as has been described, but instead of
failing to complete the path for operating
the AV1 relay, if the two tests disagree,
other action, depending upon the class of
call, will be taken as follows:

(p) On calls to panel and crossbar offices
the sender will proceed with selec-
tions until final tens selection has been
completed but final units selection will

~
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not be made until the second 2-party test
has been made and found to agree with the
indicatlion received on the first test.
This is because after final tens selection
has been made, the FOl relay will be held
from a back contact of the TPT relay.
This relay will again operate on the
second 2-party test after sufficlent time
has been allowed for the TP and TP2 relays
to operate as has been explained. After
the TPT relay has operated, if the first
and second 2-party tests do not agree,
the FOl relay will continue to be held
through either the front contact of the
TPl and the back contact of the TP2 or
through the back contact of the TPl and
front contact of the TP2, The TPl or

TP2 relay will be operated when the first
and second 2-party tests do not agree.
The FOl relay will be held operated if
the first and second 2-party tests do

not agree, final units selection will

not be made, and the sender will block.

(c) For call indicator class calls,

except two-stage CI class, trunk
test is delayed until dialing has been
completed and the second 2-party test
has been made and found to agree with
the first. This is because the FOl
relay wlll be held operated from the
back contact of the TPT, TPl and TP2
relays holding the FOl relay. " If the
FO2 relay on this class of call does not
release, allowing trunk test to be made,
the sender will block.

(d) For two-stage CI class calls, trunk
test will not be held for dialing

and the second 2-party test. As soon as

the office code has been dialed and the

originating marker has made connection

to an outgoing trunk and office

selection, if any, have been made, the

sender will make a trunk test and send

the CI pulses corresponding to the office

code to the tandem sender. The CI pulses

for the numerical digits will not be

sent until dialing is complete and the

second 2-party test has been made

and found to agree with the first test.

This is because the one-one B (11B) relay

on this class of call will be held operated

from the TPT, TPl, and TP2 relays, as

explnined above, for the FOl relay.

On these 2-stage CI class calls, the

11B relay prevents sending the numer-

ical digits to the tandem sender and the

fallure of thls relay to release will

result in a stuck sender.

(e) On calls to attendants, from 2-party
message rate lines, the FOl and ™02
relays are held and trunk test is delayed
until the second 2-party test has been
found to agree with the first test. Failu
to make trunk test will block the sender
unless CL3 is operated when Fig. BG is
used. The operate test of the TP relay
1s as given for AH option unless the
CL3 relay is operated when Fig., BG is
used,

(f) When Fig. BG is used, 2-party test
is canceled on attendant class calls
with the CL3 relay operated. The CL3
relay operated transfers the FCl relay
holding ground control through the TPT
relay contacts from the FOl relay to the
ON3 relay secondary winding. The FOl
relay 1s released and allows the
completion of trunk test as soon as
relay STL operates. Since relay ON3
is held operated on either the make or
break contact of relay TPT, the TP
relay operate test for the ring party
is not made and, in order to release
relay ON1l without completing the TP
relay operate test, the CL3 relay also
opens the ON1 relay holding path if AV4
1s operated.

L, CLASS QF SERVICE, CALLING LINE NUMBER,
SREETETERES N | —

“GISTERED LN

SENDER

L,01 This section describes how the class
of service of the calling line and the

number of the district frame involved are

registered in the sender when it is first

seized, The information comes from the

sender link and control circuit in the form

of grounds over a selection of the 22 leads

common to the ten senders and designated

CS0 to €S9, FOO, F1l0 and FO to F9, With

LAMA 25 leads are used to register the

code for the calling line number and

the L0 lead 1is added. Class of service

and district frame are registered on relays

CSO to €S9, FOO and F10, and the F

vertical of the crossbar register. When the

sender is under test, the test circuilt sends

to the gsender some class of service and

district frame indication which are set up

on keys in the test circuit. With only one

class of service, no CS- relay is requlred

but the CSO lead is grounded by the link

to provide early off-normal ground through

BW option, ‘

SECTION II
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(a) When Fig. T is used, a maximum of 13
classes of service can be provided in
two groups of senders, however, when 13
classes are provided, eight in the first
group and five in the second group, and
it 1s desired to duplicate in the second
group certain classes cf the first
group, connections for two duplications
are shown in Note 106.

4,02 When the sender is first seized and

relays SCl, SC2, SC3, and SCh
operate, those relays connect the common
leads described in 4.01 into this sender.
When Fig. T i1s used one of the CS leads is
grounded in the sender link and control
circult, according to the class of service
of the calling line, and the corresponding
relay will operate, locking to off-normal
ground when ON4 operates. When Fig. U is
used one or more groups of senders may
serve a maximum of 12 classes of customers
with CJ option., In this case, when the
CS6 and CS7 relays are furnished, as
outlined in circuit Note 106, the sender
1ink grounds one of the CSO to CS5 and
also the CS6 or CS7 lead. This will
operate one of the CSO to CS5 relays and
elther the CS6 or CS7 relays, These
relays lock to the ON1 relay.

(a) With CK and CL options a maximum

of 2U4 classes of service are
obtained by the use of the CS8 and CS9
relays. Only one CS6-CS9 relay is
operated at a time.

(b) Before ON1l operates, the off-normal
ground lead connected to the SM-
relays 1s grounded from the link through
the locking contacts of the operated CS-
relay or CSO lead, the SEL magnet through

SM1 and SM2 operated, and any relay FOQ
or F10 which 1s operated. Lead FOO or
lead F10 is grounded according to whether
the number of the district frame is under
or over 10, and the corresponding relay
will operate, locking to off-normal
ground, One of the ten leads FO to F9 is
grounded according to the units digit of
the district frame number, and the
corresponding select magnet of the
crossbar switch will operate, passing its
operating ground on to operate relay SMl.

4,03 With CU option, ground from an

. operated CS- relay through SM1l or
from the select magnet, operates ON4, ONU
provides off-normal ground to operate
SM2 and locks the RA- relays and hold
magnets.,

SECTION II
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L.,o4 SM1l operates SM2 by its primary
windings, SM2 operates SM3, and SM3
releases SMl, and closes a circult from
ground through SM 75-ohm resistance, the
secondary winding of SM2, back contacts of
RA3, RA5, and CL to the winding of the
F hold magnet. This circuit holds SM2
after SM1 releases, and operates the F
hold magnet. When Fig. 16 is furnished,
relay PTP will operate in parallel with
the F hold magnet.

4.05 The F magnet closes the contacts of

the crosspoint at the level of the
operated select magnet. The hold magnet . -
also releases SC2 breaking the operating “~
circuit of the select magnet, which is
still held by a contact of SM2.

4,06 The hold magnet locking contact
short-circuits the secondary winding

of SM2, which releases, followed by SM3

and the select magnet., The two ends of the

secondary winding of SM2 are connected to

the same off-normal ground lead, and thus

are at the same potential.

4,07 When SM3 operates, RA2 also operates.
Then when SM3 releases, RA3 operates

and 1t operates RAL; RA2, RA3, and RAl

lock up until the first dialed digit 1s

in process of registration.

4,08 The SM3 relay cannot operate until

one of the CSO-5 and one CS6 to
C3S9 and either the FOO or F10, if
furnished, has operated. This insures
that the F hold magnet shall not operate
and release SC2 before the CS- and F=-
relays are ready. It also insures that
if some CS- relays are not operated or 1if
no F- relay operates, RA will not operate
and the operation of ONl and the regular
releagse of the link control circuit will
be prevented, as described 1n 3.07.

4,09 1f, due to a cross between two leads,
failure of the CS- or F- relay to ™

release from a previous call or some other

trouble, two or more CS- relays are .

operated improperly, or FOO and F10, or two

select magnets, resulting in the closing of

two crosspoints on the F register, one of

leads CK3 and CK4 to the marker connector

will be grounded. This will operate relay -

CK and prevent the operation of ON1 and

the release of the link controller clrcuit

by the sender as described in 4,07 except —

that when the CS-6 and CS-9 or CS-7 and

CS-9 relays are operated simultaneocusly

the sender will ground the CKl, A, AR, OF,
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and TP leads to the marker which will
establish connection to an overflow trunk
or give a trouble release signal to the
sender.

4,10 With CT option, if due to a resist-
ance trouble condition, the F magnet
fails to shunt SM2 and blocks the link,
or some other hold magnet fails to shunt
SM2 and blocks the sender and the link or
sender is released manually, SM2 may remain
locked or 1f the operating path for the F
hold magnet 1is open, the SM- relay
immediately advances the cycle and operates
the A and AA hold magnets. If the link
releases from time-out before ON1l operates
removal of link ground, CS- and F-,
reverses and holds SM2, ALl operated
grounds the timing circult and alarms.

4,11 Options used with Fig. U provide
features as follows:

E To operate CSO.

F Non-two=-party in two-party areas.

GA Mixed 2-party with cs7-9.

GB Two-party only.

HA Mixed coin and noncoin with
cs6-8.

HB Coin only.

J To strap D and CK3 leads for

only one class,

L To ground or check D8 lead with
Cs6 and CS7.

LA or To ground or check D8 lead.

Lc

1B For early %round to operate SM3
without CS6 or CS7.

M For more than 10 district
frames with one sender group

N Less than 10 district frames
with thls sender group.

R Iess than 10 district frames

numbered 10-19 with this
sender group.

AT, AU, Coin or noncoin apparatus.
AV, BI

AW, AX, Two-party or other NC

AY, AZ, »

BA, BB,

BG, BH

CB, CC Early off-normal ground -
no M.

BW Early off-normal ground -
no CS-.

CF, CK, 2k classes - duplicate CI

CL, and CJ.

cI, CJ Replace BG, BH or BI.

4,12 For LAMA service the SCl relay
operates the SCU relay to register

the equipment number on the column
hundreds (CH-), column tens (CT-), column
units (CU-), switch (SW-), and vertical
file (VF-) relays of the calling line
register, The LO lead is also closed to
operate the LO relay as a line observing
siﬁnal in the sender when required. The

relay also closes the ON lead when =
calling line register 1s used. The CH-,
cT-, CU-, SW-, and VF- relays are operated
in a 2-out-of-5 pnttern and lock to relay
ON4 control, as does the LO relay when
operated.

5. DIAL REGISTRATION AND SWITCHHOOK

CONTROL

5.01° This section describes the control

of the .sender by the calling
customer switchhook and dial, the sending
of dial tone, and the registration of the
called office code, number, and station on
the crossbar register. Tt also describes
how relay STL is operated to indicate the
completion of dialing, and describes the
station delay feature which employs the CT
progress relays to measure a time interval
during which the customer may dial =»
station of fifth numerical digit (also
used for coin).

A. Dial and Switchhook Control

5.02 Polarized relay L operates when the
T and R leads are connected to

the calling line and 1t remains operated

until the sender is disconnected unless

the customer previously abandoned the cell.

On a dial pulse call, the sender L relay

will operate and release in synchronism

with the pulses recelved from the customer

dial. On a pushbutton call, the sender L

relay will remain operated during customer

SECTION II
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signaling, but the converter will operate
and release its P relay to make and break
the path through the normal contacts at
the sender L relay in accordance with the
keyed digits received. Relay L also
operates through special bypass circuits
 when the T and R leads are being used for
coln test or for conversation with the
monitor. Its secondary winding, which is
in series with a capacitor, reinforces the
primary winding and makes its operation
and release quicker and more energetic.

5.03 Its tertiary winding blases it and

tends to keep its armature on the
back contact. Jack L affords & means to
patch the primary winding to a relay test
set, disconnecting battery. Plugging into
this jack also breaks battery from the
winding of relay TPT so it can be operated
in both directions by a relay test set.

5.04 Relays L1 and L2 operate and release
with L to provide additional contacts.

5.05 Relays SR and SR1 operate on the

first operation of L and release when
the call 1s completed or abandoned
permanently releasing L. They hold up
continuously between those times regardless
of the momentary releases of L due to dial
breaks. Relay ON2 operates through SR1
operated and the BS lead.

5.06 Relay RA operates through a back

contact of L1 on the first dial
break of each digit dialed, and remains
operated throughout that string of pulses
despite the repeated momentary breaking of
its operating path. It releases each time
the dial comes to rest after sending pulses
in reverse to RAl, except that it cannot
operate for the first time until the F
hold magnet operates. It provides
additional contacts.,

5.07 The RA relay has 1ts primary winding
strapped and this winding is held

to an exact number of turns and its

resistance to within +3 percent to hold it

to the required slow release time,

5.08 Relays L3, L4, and L5 serve to
transmit the dlal pulses, represented
by back contact closures of L, over two
leads alternately to the pulse counting
relays, L3 operates when L releases on
the first dial break of each digit, and
L5 operates by 1ts primary winding in series
with L3 when L operates on the following
dial closure. operates in series with
the secondary winding of L5 when L releases
on the second dial break, and that causes
L3 to release, but L5 is still held up by
its secondary winding. Then, when L

SECTION II
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gﬁerates on the following dial closure,
and L5 both release. Any possibility
of I4 releasing before L3, and thereby
preventing the release of L3 and L5, is
prevented by locking the secondary winding
of IM to a front contact of L3. This ™
cycle repeats every two pulses of the

digit. If the number of pulses is even, .
the last pulse leaves the three relays

normal,- If the number is odd, I is left

normal and L3 and L5 release after the

last pulse because the operation of L2

and the release of RA break all holding

ground connections. Thus each odd pulse

of a digit operates L5 and each even ;
pulse releases it. —~

5.09 The back contact of the converter P

relay 18 wired in parallel with the
back contact of the sender L relay and the
front contact of the converter P relay 1s
wired in series with the front contact of
the sender L relay. On a pushbutton
call, the converter P relay will pulse in
accordance with the keyed digit and, in
turn, operate and release the sender L3,
I4, and L5 relays in a manner similar to
that described for the sender L relay
above, for a DP call.

5.10 Relay LR operates through a front
contact of ON2 and back contacts of

SR and L, with AVl normal and locks

to off-normal ground, if the calling

customer hangs up to abandon the call

after ON2 operates but before AV1 operates.

B. Dial Tone

5.11 One winding of tone transformer

TN is in the T lead, and another
in the ring lead with Fig. AN, The other
winding is grounded at one end and connected
through a capacitor to the source of dial
tone at the other end from the time relay
SR operates until relay ALl, AO, or ET1
operates. This sends an induced tone to
the calling customer until the first ~~
digit has been registered. ‘

C. Counting Pulses of Each Digit

5.12 The pulses of each digit are counted
on relays Pl to P6, which are
operated in rotation by alternate closure

of the front and back bottom contacts of
relay L5, each of which locks until
released by the operation of another, or
by the operation of RAl and SM1 at the end
of a string of pulses,

5.13 The closure, followlng the first
open pulse of any digit, operates LS

as described in 5.08 and connects ground

through back contacts of P4, P2, P3, and
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P5 to operate Pl, which locks through back

| contacts of P2, P3, P4, and P5. 15
releases after the second pulse and

‘ connects ground through the back contact

| of RAl and front of Pl to operate P2,

| which releases Pl and locks itself through

. the same path which previously locks Pl.
The third pulse operates L5,and connects

| ground through the back contact of P4 and
front of P2 to operate P3, which unlocks
P2 and locks itself. The fourth pulse
similarly operates P4 and releases P3,
and the fifth pulse operates PS5 and

- releases P4, The sixth pulse operates P6
through front contact of P5, and P6 locks

‘ up for the remainder of the digit but

. does not unlock P5, The seventh pulse
operates Pl agaln, this time operating
and locking through front contacts of P6,

‘ instead of back of P5, and that releases
P5. The elghth, ninth and tenth pulses
operate P2, P3, and P4, respectively; each

‘ P relay as 1t operates, unlocking the one
ahead of it., The P relays operated after
each pulse are as follows:

‘ Pulse

P relays
1 Pl
| 2 P2
2 P
P
5 P5
5 PS5 - P6
| 7 Pl - P6
| 8 p2 - pP6
9 PE - P6
10 P4 - P6

Counting Pulses of Each Digit, Option LE

‘ 5.14 This is a preselect pulsipg method
which allows a TOUCH-TONE® converter
| to preoperate combinations of the P2, P4,

| and P6 relays. After the P- relays are
preoperated, the converter outpulses either

. one or two pulses depending on whether
the digit is odd or even, respectively.

; These final pulses operate the L- relays
as described in 5,12 which advance the P-
relays to indicate the desired digit to

| - the sender, The required preset and final

results are as follows:

- Flnal
Digit Preset Relays Registration
‘ "I' 1 - Pl

2 - P2
E P2 PE
P2 P
| 5 Ph P5
6 Ph P5,P6
‘ 7 P6 P1,P6
8 P6 P2,P6
9 P2,P6 P3,P6
0 P2,P6 P4, P6

5.15 The TOUCH-TONE converter opens the
operate path of the select magnets
until the pulses have been transmitted
to prevent false registration of the
preset relays. This method of pulsing is
effective for the first eight digits. 1If
other digits are received the digits will
be counted as described in 5.13. The
operate path of the select magnets will
remain open on these digits until pulsing
is completed even though counting relays
are not preset.

Codes With Prefix One-One Fig, AD,

Al - Mfr Disc

5.16 The sender can be arranged to record
the digits 1-1 preceding the office
code by providing options AJ and AG.
Fig. AE and AD without AL apparatus. Also
on a sender monitor type sender, Fig. AC
must be furnished., When this feature is
provided, the sender will absorb one
preliminary pulse but, since a preliminary
pulse is the same as a "1", the sender
cannot absorb two preliminary pulses,
When the customer dials a "1" preceding
the office code, the Pl relay will remain
operated after the dial restores to normal
and a circult is closed which operates
the one-one A (11A) relay. This relay
locks on its secondary winding and closes
a path for operating the 11B relay when
the Pl relay releases before the next
digit is dlaled. The 11A and 11B relays
are operated as has been outlined on a
preliminary pulse. When the second
prefix "1" digit 1s dialed, the Pl relay
is agaln operated, and with the 11B relay
operated, a path 1s closed operating the
11C relay which locks as did the 11A and
11B relays. The 11C relay opens the dial
tone circuit and terminates the transmission
of dial tone to the customer. This is
to inform customers, who may inadvertently
send two preliminary pulses, that the
sender is not ready for dialing and they
should hang up and call again. The 11C
relay also removes ground from the LA
lead and connects ground to the EA lead to
the originating marker. The marker circuit
will accept this as a signal to call in an
additional 800 codes. This arrangement
is provided so that connections may be
established to offices 1n adjacent areas
whose office code is the same as the code
of some office in the local area, To omit
this operation the TC lead may be discon-
nected from 2T of 11B. The 11B relay is
used in connection with the CL5 relsy to
send CI pulses in two stages. Under this
condition the 11B relay should be slightly
slow release so that when the sender is
ready to send the pulses corresponding to
the numerical digits and (one-two) 12 or
34 relay will have time to operate before
the pulses start,

SECTION II
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Codes With Prefix Digit "0" - Person-to-
Person Calls (Flg. To and Option JG)

5.17 When a prefix digit "O" is dialed or

keyed, the operation of pulsing
relays P4 and P6 will operate relays AO
and AOCA in parallel. Relay AOA will in
turn operate relay ALB. Relays AO, AOA,
and ALB operated:

(a) release relay PTP;

(b) connect ground to interrupter SD to
start the timing for a zero
attendant call;

(c) ground lead CCO as part of the

person-to~person signal to the marker.
Leads LA and CC7 to the marker were
previously grounded when the sender off-
normal relays operated;

(d) cut off dial tone to the calling
customers;

(e) connect ground to lead 14 to the
auxiliary sender. This will cause
the auxiliary sender to outpulse a
special start pulse as a signal to the
CAMA sender that the call being handled
is a prefix "O" call (option JQ); and

(f) when Fig. 21 and KS option are
provided, the AOB relay 1s operated
by the AO.

5.18 When the sender is not arranged for
recycle (option JN provided), lead
LA to the marker is not furnished.

5.19 The stations delay timing circuit is
used for zero operator timing and
times for 3 to 5 seconds for the start of
the next digit. If another diglt is dialed
or Kkeyed before the timing cycle is
completed, relay RAl, which releases at
the start of the next digit, operates relay
STM. Relay STM operated, restores the
timing circuit to normal and the remaining
digits are registered as described in D.

Codes With Prefix Digit 1 Extended Toll
Calls - (Fig. 16 and Optlon JG)

5.20 When a prefix digit 1 is dlaled or
keyed, the operation of pulsing relay

Pl will operate relay ET and the subsequent

release of relay Pl will operate relay

ETl. Relay ET1 operated cuts off dial tone

to the calling customer, releases relay

ET, and grounds leads CCl and PDl1 to the

marker as part of the extended toll signal.
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5.21 When the sender is not arranged for
recycle (option JN provided) leads
IA and PD1 to the marker are not furnished.

11X Service Codes (Fig. 16 and Option JG)

5.22 When the first prefix digit "1" is
dialed or keyed, relays ET and ET1
will operate as described above. When the
second prefix digit "1" is dialed or keyed,
only ET2 will operate, operate relay ET,
and close a ground on leads CC2 and CCl
as part of the service call signal to the
marker. Iead LA to the marker was
previously grounded when the sender RCY
relay was operated by the sender recycle
circuit, When the digit X (1 to 9) of
the 11X code 1s dialed or keyed, it will
be registered on the "A" and "AA"
crosspoints and relay ALl will operate as
described in 5.31 through 5.38, relays ALl
and ET2 operated close a ground to operate
relay DST which in turn calls in the marker
on an 11X service call,

5.23 When an 11X service code 1s registered,

the I4 relay is operated from the
operated ET2 and ALA relays and prevents
further dilaling or keying registration.

5,24 - When the sender is not arranged for
recycle (option JN provided), the
PD1 and LA leads are not furnished.

Prefix Digits "1-0" Improper Customer
bDIaling - (Fig. 1b and Bpgions JG Provided)

5.25 The prefix digit 1 operates relays ET
and ET1 and the prefix digit "0"

operates relays AO and AOA. Relays ET1

and AO operated close a ground to operate

relay ZO' which calls in the marker on a

zero operator call.

Prefix Digits "0-1" Improper Customer
DIaling - {TFig. 116 and Optlons JG)

5.26 If the customer dials or keys prefix
digits "0-1" in error, the digit "O"
operate relays AO and AOA, and the
digit "1" will be registered on the Al
crosspoints. The marker will be called

in and leads LA, CCO, CC7 and Al will be
grounded, Upon receiving this information

will

the marker will route this call to overflow.

5.27 When the sender is not arranged for
recycle (option JN provided), lead
IA to the marker is not furnished.

"

AN
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Prefix Codes and Emer%encz ggeration
g. an an ptions an

5.28 When a "0-0" is dialed the circuit
functions as described in 5.12 and
5.41 through 5.43 up to the operation of
the ZO'. The AOB is shunted down at this
time by the ground from the AO crosspoints.
With the AOB released the CCO and CC7 are
grounded as part of the emergency attendant
signal to the marker. The "14" lead going
to the auxiliary sender link is also
grounded at this time as an emergency
attendant signal to the auxiliary sender.

5.29 When "0-1" is dialed the ET3 is

operated by the ET1 and %rounds the
CCl and CCL leads as a prefix "0-1" code
signal to the marker.

5.30 When "1-0" is dialed the ET1 opens
the operating path of the AOB and

the ET3 operates when the AO operates. The

PD1l, CCl, and CCL4 leads to the marker are

grounded as a prefix "1-0" code signal to

the marker.

D. Registering First Digit of the Office
or Area Code

5.31 When relay RA releases at the end

of the first digit, one of the ten
select magnets operates in accordance with
the number dialed and the P relay or relays
operate., Before the release of RA can be
effective in operating a select magnet,
hold magnet F must have been properly
operated by the district frame indicatilon,
to ground the contact of RA. This is to
insure that the first dialed diglt cannot
be registered on the F vertical of the
switch 1f the district frame registration
fails for any reason.

5.32 The select magnet passes 1its operating
ground on to operate relay SM1,

SM1 operates SM2 by its primary winding,

SM2 operates SM3, and SM3 releases SMl, but

before so doing it closes a circuit from

ground through the secondary winding of

SM2, front contact of RA3, and back contacts

of RA5, CL, and PS to the winding of the A

hold magnet; and another circult from

ground through back contact of AV1l, front

contact of RA3, and back contacts of the C

and B hold magnets to the winding of the

AA hold magnets. These circultse operate

the A and AA hold magnets, and the first

of them also holds SM2 after SM1 releases.

5.33 The hold magnets close the contacts

of the crosspoints at the level of
the operated select magnet. Both hold
magnets lock and when both have operated,
the locking ground for A short-circuits
the secondary winding of SM2 which
releases, followed by SM3, Hold megnet
AA operates relay ALl in the timing circuit
which cuts off the dial tone. ON1 or ON4
being operated at this time, the two ends
of the secondary winding of SM2 are
connected to the same ground lead, and
are thus at the same potential.

5.34 Relay SMl operated, breaks the last
locking path for the P relays. RAl
having operated in parallel with the select
magnet, whatever P relays that were
operated now release, SMl operated, also

- breaks the operating path of the select

magnet, but before breaking either of these
circuits SM1 closes a circult to lock both
itself and the selected magnet.

5.35 Relay SM2 operated, closes another
circuit to lock the select magnet

after SM1 has released. The select

megnet releases when SM2 releases after the

operation of both A and AA hold magnets.

5.36 When SM3 operated to register the

district frame number, RA2 operated,.
When the F magnet operated and shunted
SM2, releasing SM3, RA3, and RAL operated.
When SM3 operates for the first code digit
A, RA2 releases, then SM3 and RA3 release
and RA5 operates,

5.37 For the second code dlgit SM3 and
RA2 operate, then SM3 releases and
RA3 operates.

5.38 For the third code or thousands
digit SM3 operates, RA2 and RAbL

release, then SM3, RA3, and RA5 relesse.

Thereafter this cycle is repeated.

No Prefii Diglt 1 or 11X Codes Provided

Option JH

5.39 If an accidental pulse is set by
the customer switchhook before the
first pull of the dial, or 1 is pulled in
error for the first digit, RA operates and
releases, as for any legitimate digit, but
no magnets operate because the operating
path from relay Pl to the number 1 select
magnet 1is not closed until after the
reglistration of the first digit, which

SECTION TII
Page 15 7



CD-25012-01 - ISSUE 31D - SECTION II

closes some crosspoint of the AA register,
when AH wiring is furnished or until the
ALl relay has operated when AJ wiring is
used. Relay P1 will be unlocked by a back
contact on RAl, which contact is ineffective
for a 7 dialed or for subsequent digits
because it 1s paralleled by front contacts
on P6 and hold magnet A. When senders are
arranged for recycle, Fig. BY and IT option
of Fig. BQ parallel contacts of the ALl
relay with the P6 and hold magnet A to
cause the back contact of the RAl relay to
be effective. Therefore, 1 is not recorded
by the A register nor is the registering
process advanced so as to register the
first legitimate digit on the B register,
nor is dial tone immediately cut off.
Unless "one-one' prefix is to be registered,
any number of preliminary pulses will be
absorbed in the same way, provided they
come far enough apart to allow RA to
release between them, Otherwise they will
register as a 2 or a higher number,

Zero Operator Call

Person-to-Person Prefix Digit "O" Not
Provided - (Option JH)

5.40 When zero is dialed or keyed for the

first digit, ground from the AA
crosspoints operates relay DST to call in
the marker on.a zero operator call,

Person-to-Person Prefix Digit "O"
Provided (Fig. 16 and Option JG)

5.41 When zero is dialed or keyed for the
first digit, relays AO and AOCA will
operate in parallel and close a ground to
the SD interrupter. The subsequent makes
and breaks of interrupter SD will operate
relays H, H', T, T', U, U', STB and Z0'
successively. Relay Z0' operated, operates
relay DST to call in the marker on a zero
operator call, grounds leads Al, Al,
and A5 to the marker and operates the L4
relay which prevents further diallng or
keying registration.
5.42 1If a second digit "0" is dialed or
keyed before the 3- to 5-second
time-out of the stations delay timing
circuit (before ZO' relay operates), the
release of the RAl relay during the dialing
of the second digit "0" will operate relay
STM. Relay STM operated, removes ground
from interrupter SD and releases any
operated timing relays H, H', T, T', U, U'
and STB. The second digit "O" is registered
on the AO and AAO crosspoints. The marker
is then called in on a zero operator call
without walting for the 3- to 5-second
timing period.

SECTION II
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5.43 If the customer dials prefix digits

1-0 the marker will be called in
and route the call to a zero operator
(see 5.20).

Zero Operator Calls Routed Through
Tandem (Fig. 17 Option JO)

5.44 When the first digit dialed or keyed

is "0" the closure of the AO cross-
points operates relay OPR. Relay OPR
operated, cuts in the 14,500-ohm resistor
Q in the fundamental T and R during TG
test to provide the high-resistance TG
test required by the tandem zero operator
trunk.

E. Registering Successive Digits

M

5.45 As many digits as may be dialed
after the first, are registered in
the same way on the succeeding registers
upon the successive releases of RA,
followed by the operation of RAl and a
select magnet. There is no further
restriction against registering a 1. Each
reglster after the A has one hold magnet
which closes the contacts of a crosspoint.

5.46 The hold magnet operating path from
contact of SM3 through SM 75-ohm
resistor and secondary winding of SM2 is
steered to the successive hold magnets
by transfer contacts on relays RA3, RAS5,
CL, TD Mfr Disc if furnished, and HL.
The operating path from the contact of SM3
which does not go through secondary winding
of SM2 is effective only to operate the AA
hold magnet, being open at a front contact
of RA3 during the registration of the frame
and of the second dialed digit, and open
at back contacts of the B and C hold magnets
during later dialed registration. In
general, a contact on each hold magnet
provides a locking ground for the next one.

5,47 Every time a registration is made
the operation and release of SM3
either operates RA2 and RA3 or releases
them. The operation and release of RA3
on two registrations either operates RA4
and RA5, or releases them. CL operates
from a contact of the C hold magnet when
the C digit is dialed, and HL from a contact
of the H hold magnet when the H digit
is dialed. TD Mfr Disc operates from a
crosspoint of the AA register when the A
digit dialed is a 2-digit index.

5.48 If the office code has three digits,

they are reglistered on the A, B, and
C registers; 1if only two digits, they are
registered on the A and C registers, the
B register being passed over. If both

\




CD-25012-01 - ISSUE 31D - SECTION II

2- and 3-digit office codes are employed,
relay TD is furnished, and it operates
whenever the first digit dialed is one
representing a block of 2-digit codes,

in this case the second digit causes the
operation of the C hold magnet. If a
3-digit code is dialed, TD is not operated
and the second digit causes the operation
of the B hold magnet. If only 3- or
2-digit codes are employed, relay TD

is omitted and its contacts are strapped
S0 that the second digit is registered on
the B register 1f the codes are 3-digit
or on the C register if they are 2-digit.
The 2-digit office code 1s Mfr Disc.

5.49 The numerical digits, if any, are

registered on the TH, H, T, and U
registers, and the station or fifth
numerical digit, if any, on the ST
registers.

F. Indicatlon That Dialing is Completed

5.50 Relay STL operates on all calls
when dlaling has been completed and

the marker has sent a regular release signal

to the sender, to indicate that certain
functions may proceed and also to prevent
false regilstration on the station register
due to belated dialing or switchhook
manipulation, by breaking the connectlon
through back contact of L and front of
SR to transfer of L5. To operate STL,

IR 1s operated on a release call, STA if
the call is for a manual office station
with number 10,000 or over, STB' for all
other calls,

5.51 A dialing-complete indication on DDD
type calls is controlled from the
auxiliery sender over the DC lead.

5.52 On permanent signal, dial zero, and

officlal code calls, whether routed
direct or through tandem, the marker
operates relay CL3 to show that no number
is expected and when 1t operates DRL to
release 1ts connectlon with the sender,
STB and STB' operate in series through
front contact of DRL, back of CLl, and
front of CL3.

5.53 On calls where a number is dialed,
but, from the character of the
terminating office and the first few digits

of the number, it is evident that no
station or fifth numerical digit is to be
expected, STB and STB' operate in series
through the same front contact of DRL, a
front contact of ULl and other contacts
depending upon the conditions, when the
units digit has been registered. If relay
CL1l 1s not operated by the marker as on a
full selector call to panel or a CI tandem
call with number, or a restricted code call
which has been rerouted to an operator, the

path between contacts of DRL and ULl is
through the back contact of the transfer
of CL1, If CLl is operated by the marker,
as on a full selector call to crossbar or
a8 CI direct call, relays C and C' operate
in series through the front contact of DRL
and the front contact of the transfer of
CLl, and then the path from DRL to ULl is
through a front contact of C. There are
two paths from ULl to the winding of STB',
as follows. First, when the number does
not begin with three digits from 100 to 104
and relay SD is operated by the marker to
show that the terminating office has no
party lines with station letters, the path
is through contacts on the TH or TH1 and
registers and the front contact of the
transfer of SD. Second, when the number
does begin with three digits from 100 to
104, but relay SD1 is operated as well as
SD, to show that there are no numbers of
10,000 and over in the terminating office
as well as no party lines with station
letters, the path 1s through contacts on
the TH, H, and T registers and the front
contacts of the transfers of the CL and
SD. In some localities there are numbers
over 10,499 and A option is used, which
does not go through contacts on the T
register, the criterion for a possible 5-

© digit number being that the first two

digits are 10, Mfr Disc, KP option.

5,54 If a station digit is possible SD 1is

not operated, and if 1t is actually
dialed STB and STB' operate in seriles
through one of the paths described in 5.53
up to the transfer of SD, and thence
through its back contact and a front
contact on the ST hold magnet, Mfr Disc,
KP option.

5.55 1If a 5-digit number 1s possible, SD1

is not operated, end if 1t 18 actually
dialed STA and STA' operate in series
through ST operated, SD1 normal, CL2
operated THO-4, HO, TH1l, ULl operated, CLl
normal or C operated to ground on DRL
operated, Mfr Disc, KP option.

5.56 If a station digit or a 5-digit
number is possible SD and SD]1 normal,

but 18 not actually dialed, a station delay

period of time 1s measured, after units

is dialed, and the STB and STB' are

operated, all as described in 5.58 through

5.63, Mfr Disc, KP option.

5.57 The STB and STB' are precluded from
operating whenever the sender
requires use of an auxiliary sender on a

DDD or 7DG call.

G. Timing for Station Delay

5.58 When a units digit has been dialed
and the marker has sent a release

SECTION II
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signal, interrupter SD is grounded by the
same path from off-normal ground through
front contact of DRL and back of CLl1l, or
front of |C if CL1 is operated, thence
through a different front contact of ULl
and a back contact of STL. This ground 1is
maintained on the interrupter until STL
operates, If no station or fifth numerical
digit is expected, STL operates at once
by the operation of STB' as described
above, If one 1s expected, STL operates
by the operation of STA or STB' when it

is received or when from 3 to 5 seconds
have elapsed.

5.59 Interrupter SD counts its cycles on

relays H, H', T, T', U, U', STB, and
STB' each cycle causing one pair of relays
. to operate and lock up. Each cycle takes
about 1 second, and STB' operates in from
3 to 5 seconds after the interrupter is
grounded.

5.60 Relay STB' operates STL and that

unlocks H-H', H releasing unlocks
T-T', and T releasing unlocks U-U', but
STB~STB' remain locked to off-normal ground
through back contact of STA,

5.61 If the calling customer starts to
dial a fifth numerical digit when
his time 18 nearly up, STB' may operate
before the diglt 1s registered, but it
must not stay up nor must 1t be allowed
to interfere with the registration of the
digit. RA operating on the first pulse,
breaks the circult by which STB' normally
operates STL, so that it cannot operate
prematurely to stop the counting of pulses,
When the digit 1is registered, STA and STA'
operate, followed by STL, and STA breaks
the locking circult to STB~STB', releasing
them. This locking circuit is closed again
for use in CI pulsing by a front contact
of Cl12. The back contact of RA which
breaks the circult by which STB' normally
operates STL is bridged by a front contact
of CL3, so that STB' can operate STL for
a permanent signal condition caused by a
foreign ac potential on the R lead, which
causes L to pulse continuously and hold
RA steadily operated,

5.62 Relay STL locks when operated, to

prevent releasing if an additional
accidental dial pulse should operate RA
after the legitimate dialing has been
completed. ULl is operated from STL
operated if the U hold magnet 1is not
operated,

SECTION II
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‘Extra-Digit Timing - Fig. 20 and Optiqns

KO, XQ, KR 4

5.63 The marker performs only decoding
functions when an interchangeable
code is first prockssed and does not
ground the DC lead at this time. Station N
delay D, SD normal, SD1 operated, is the
sender signal for an interchangeable code.
The DRL operates the EDT through the SD
normal and SD1 operated. The EDT opens
the operating path of the STB STB' and
places the 7N, 7N' in the timing chain after
the U and U' relays. When the ULl operates
at the completion of registration of a
digit on the U vertical, or the operation
of the INF from a 411 registered on the TH, ~
H, T verticals, the SD timing cycle starts '
as described earlier. If no further digits ’
are dlaled and the ULl is operated the 7N
and 7N' are operated by the timer. If the
INF1l is operated the timer operates the
10N. The operated 7N' or 1ON releases the
DST and DRL. The EDT releases and re-
establishes the operate path of the STB
and STB' or the STA STA!' if the call is for
a multifrequency route. If another digit
is dialed while timing, the 7N and 7N'
digit is dialed while timing, the 7N and
7N' are operated if the INFl is operated,
or the 10N operates when the ST hold
magnet operates. The EDT operate path is
opened by the 7N or the 10N to prevent its
reoperating on a subsequent marker seizure.

6. FIGURE AL OR E

6.01 This section describes the coin test
features provided when post-pay
coin box lines are to be served by the
sender: (a) The method of testing for the
presence of a coiln and for the presence
of a false ground applied for the purpose
of getting free service; (b) How the coin
test is canceled for noncoin calling lines
and for special attendant and permanent
signal calls; (c) How a time interval is
measured for the coin test and an attendant
signaled when Fig., E (sender monitor) is _
used, if the test is not satisfied in the .
time allowed; (d) How, when Fig. AL (timed
release) 1s used, a disconnect tone is
transmitted to the customer if the coin
test 1s not satisfled during the interval
while timing for release; and (e) How a
time interval is measured for the coin
test and, if it 1s not completed within
a specified time, the sender is released
(automatic priming).

®
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6.02 The relays of the coin test circuit

are as follows: coln test CT and CT1;
ground test GT, solid ground test and
auxiliary SGT and SGA; ground test transfer
GTT; coin test release CTR; cancel coin
test CCT; coin line release CLR; and CNL
coin lamp. The SD interrupter and some of
the PCI progress relays are used to measure
the time interval allowed for satisfactory
coin test when Fig. E is used in much the
same way &s they are used to measure the
station delay interval,.

6.03 Coin tests are provided with limits
of varyling types but reduced
maintenance may be possible when limits
are not reached. For example, commercial
coin control voltage can be held to 116/120
volts on machines rated 115/120 volts by
methods outlined in BSP A401.106, but a
reduction of 60 ohms in maximum loop, or
its equivalent will meke 115 volts
satisfactory.

6.04 Controlled high peak (full load)
voltage and high insulation

resistance tend to prevent false operation

of the GT relay due to high cable capacity.

A. Coin Test Canceled

5.05 If a noncoin line is calling, relay

CTR will not operate to prepare for
the coin test, and relay CCT will operate
through a back contact of CITR as soon as
DRL operates on receipt of a release signal
from the marker. CCT will lock to prevent
release if DRL 1s released on a trouble
release, :

6.06 1If a call is abandoned, CCT will
operate through a back contact of
SR1 if DRL 1is operated.

6.07 If the sender is primed by partial
dialing not including a registration

on the C reglster, the consequent operation

of relay PS will release the A register.

CCT will operate and lock when DRL operates.

6.08 The operation of CCT by anx of these
means or as outlined in 7.46 through
7.50 prevents the other coin test relays
from being brought into action. Thus the
coin test 1s not made and no sender
functions are delayed to awalt it.

B. Coln Test Started

6.09 Relay CTR operates if a class-of-
service relay has operated which
indicates a coin class.

6,10 Relays CT and CTl1 operate when STL

operates to show that dialing is
complete and, therefore, that the line is
availlable for coin test 1f CCT has not
operated,

6.11 While the CT1 relay is operated
with Fig. AL, the interval which the

timing circuit measures for disposing of

the call is 20 to 40 seconds. This is

to cancel the effect of an additional 20

-seconds delay in sending the customer a

disconnect signal if the coin test falls
on a call routed through a distant office
selector or is of a CI class. Release of
CT1 upon completion of a satisfactory

coin test restores the longer time-out
period. The operation of the CT1l relay
also opens the circuit to the stuck sender
register circuit to prevent operation of
the register when the sender becomes stuck
due to the customer falling to deposit a
coin and then falllng to disconnect after
recelving disconnect tone.

6.12 While the CT1 relay is operated with
Fig. E, the interval which the timing
circult measures for disposing of the call
is 20 to 40 seconds. This cancels an
additional 20 seconds delay, see 6.11.
Release of CT1 restores the longer time-out
period. CT1l operated also opens the
circuit, IG option, to the stuck sender
register due to customer fallure to deposit
a coin and then failing to disconnect
after recelving disconnect tone.

C. Ground Test

6.13 CT and CTl together disconnect

the T and R leads from the dialing
circuit and connect them through windings
of CLR, back contacts of GTT, windings of
GT, and resistances, the T lead to ground
and the R lead to negative 116-volt coin
battery. The operating winding of L is
grounded through a resistance, to hold the
relay operated while it is cut off from
the line, and CLR serves to maintain
switchhook control as wlll be described.
If the T lead is closed through the GT
windings, after the R lead, it tends to
cause false operation of the GT relay.

6.14 If there is no coin in the box or

other ground on the line except the
allowable 10,000 ohms leak, GT will not
operate and the test will not progress, Tf
there ig a ground of from O to 1000 ohms,
GT will operate and lock up, thus
signifying the satisfactlion of the ground
test.

SECTION II
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D, Solid Ground Test

6,15 When GT operates, it is followed by

GTT, which disconnects the line
from the windings of GT and connects it
instead through windings of SGT to ground
and to negative 1l6~volt battery without
the Iinterposition of resistances.

6.16 T1f the only ground on the line is

the high-resistance one due to a coin
in the box, SGT will not get enough current
to operate, but if there is solid ground
on the line it will operate and will be
followed by SGA which locks up.

6.17 The operation of GIT breaks the

operating circuit of CTR but if SGA
operates 1t locks -up CTR before that has
time to release, so CTR remains locked up
and the test will not progress,

6.18 If there is not solid ground on the

line, so that SGA does not operate,
CTR will release., This operates CCT
which releases all operated coin test
relays. The coin test is now fully
satisfied and any sender function which
awaited it may proceed,

6.19 A momentary surge due to line capacity
or closing 110-volt before the T

lead may operate SGT falsely, but not

long enough to operate SGA.

E. Switchhook Control

6.20 While the line 1is connected to the

coin test relays instead of to L,
and the latter is held operated by a
bypass, switchhook control is maintained
by CIR. This 1s a polarized relay bilased
by its tertiary winding, and it remains
operated as long as the receiver is off-
hook, regardless of any ground condition
on the line,

6.21 If the customer hangs up, CIR

releases and shunts out the L relay
by a 52-1/2 ohm resistance battery. L
releases and the further action of the
sender 1s the same as if the coin test had
not been in progress when the coll was
abandoned,

F, Fallure of Coin Test

6.22 When CT1 operates at the start of
the coin test with Fig. E (sender
monitor), it grounds interrupter SD and
connects a locking ground to relay H.
The interrupter cycles are counted on
relays H, ', T, T', U, and U'; each cycle
causing one pair of relays to operate and
lock up. If the coin test fails, after
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the timing has continued from 2 to 3
seconds, and the above pairs of relays
are all locked up, the next closure of the

interrupter operates CNL, which locks up,

lights the coin lamp, and grounds the

auxiliary signal circuit.

6.23 When CT1 operates at the start of
coin test with Fig., AL (timed

release), it closes a circuit which

controls the timing circuit which measures

a stuck sender period of from 20 to 40 -

seconds (see 6.11). If the coin test

falls then, after the timing has continued

20 to 40 seconds, CT1 being operated, TMU .

operates and locks and causes REG to operate, -

REG, in turn, causes TN to operate and

lock and closes part of a path to send

out tone, TN operated releases REG and,

with TN operated and REG released, CT and

CT1 release and reclose the tip and ring

leads to the tone coil. The timing |

continues and if the customer does not |

hang up and release the sender in 20 ‘

seconds more, a further action is taken
ag ﬁescribed in section 16.25 through : ‘
16.42,

G. Monitoring - Coin

6,24 Upon observing the lamp signal, the
operator will plug into the talking
Jack with a talking cord connecting battery
to the S lead. This operates relay MS,
which extinguishes the lamp and cuts off
the auxiliary signal while the plug 1s in
the jack. MS operates MS1l, closing the
T and R leads to the talking jack and
bypassing the circuit through the primary
and secondary windings of CLR holding it .
operated., This transfer 1s made to
prevent ground from the cord circuit
falsely operating the coin test relays.

6.25 The transfer of the T and R leads
from the coin test relays removes any
ground which may have caused GT or SGT to
operate, and the operation of MSl breaks
theé locking circult to GT; GT, and SGT
release 1f operated, and the release of GT
removes battery from the windings of GIT
and SGA, and they release 1f operated,
CTR holds through a back contact of GTT.

6.26 The attendant requests the deposit

of a coin and disconnects, relighting
the coin lamp. If a coin is then deposited
a retest is made and, upon its satisfaction,
CTR releases, CCT operates, all the other
operated coin test relays release, and the
lamp is extinguished, and the sender proceeds
with its functions.

6.27 1If the lamp is not soon extinguished,
the attendant will cause the connection
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to be released by inserting the talking
plug momentarily in the priminﬁ Jack, as
described in 16.25 through 16.42,

FIGURE 22

H. Dial-Tone-~First

6.28 1In dial-tone-first calls a coin test
may be required to determine if the
calling party has made an initial deposit.
If the initial deposit is detected the
call is allowed to proceed. If the deposit
is not detected the sender will second
trial to the marker to have the call routed
to a coin announcement trunk.

6.29 On certain dial-tone-first calls an
initial deposit 1s not required.

On these calls the marker causes the

sender to cancel the coln test by operating

the SG5 relay through the marker connector.

6.30 When a dial-tone-first class of
service 1s registered the CN relay
will operate. The CN relay operated:

(a) operates the slow release relay ECT.
EC1 1s used to time the coin test
intervals

(b) places a hold ground on the FOl and
FO2 relays to delay trunk test on
MF, PCI, and stralghtforward calls and
delegy final units selections on RP calls
until a coln test is completed; and

(c) closes the secondary of the GT relay
to bias the relay in preparation for
coin test,

6:31 Coin test is made when the SCT relay
operates, SCT operates:

(a) after marker release in order to

insure that the marker has had the
opportunity to cancel coin test by
operating the SG5 relay;

(b) if the SG5 relay is released;

(¢) after registration is complete in
order to prevent interferring with
customer dialing.

6.32 The SCT is prevented from operating

on abandoned calls and prior-to
second marker seizure on interchangeable
code calls,

6.33 When SGT operates it opens the ring
lead and places the GT relay primary
winding on the tip lead. SCT also places
a hold path on the Il and SR relays to
prevent them from releasing during coin
test and starts the release of the ECT
relay (118 to 180 ms). The GT relay is
a biased polar relay that will operate
through the 1000 ground that will be
present at the coin station if an initial
deposit is made. The GT relay may operate
momentarily on line transients when it is
switched onto the tip lead but will
release (through a 10,000 leak resistance)
unless the 1000 ground is present. The
ECT relay release time provides an interval
of sufficient duration to allow line
transients to settle and the GT relay to
stabilize., If the GT relay is operated
when the ECT relay releases the CP relay
will operate and lock, If GT is released
the CA relay will operate and lock.through
a CAl break contact, If the CP relay
operates, indicating the presence of the
initial deposit, it opens the hold path on
the FO1 and F02 relays allowing the call
to proceed.

Coin Test Fallures

6.34 If the CA relay operates, indicating
the absence of the initial deposit,

the hold path on the FOl and F02 relays

1s opened. The call is then processed

as follows:

(a) RP call

reak contact opens the RP
counting circult causing the next
selection to go to telltale. When the
terminating end returns the reversal on
the FT and FR leads the sender will
second trial to the marker as described
in 13.07 through 13.09.

(b) CI call (TW operated)

CA break contacts open the PR and PT
operate paths causing all CI digits to
be outpulsed as zeros. After pulsing is
complete the TRL lead 1is grounded to
operate the TRl relay and start second
trial as described in 7.16.

(¢) CI call (TW not operated)

OffIce selections are completed and
second trunk test will be made, After
the TG2 relay operates the TRl relsy
wlll operate through CA make, TW break,
and a TG2 make contact. TRl operated
starts second trial as described in 7.16.
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(d) Straightforward Call

Office selectlons are completed, if
required, after which the SO relay will
operate through a CA make contact, If
office selections are not required the
SO relay willl be operated. With the CA
and SO relays operated the TR1 will
operate to start second trial as described
in 7.16. The second trial will be
delayed until the marker has completed
1ts marking function as indicated by the
DC relay released.

(e) MF calls

Second trial 1s started immediately
after the CA relay operates by operating
the TRl relay. Subsequent operations are
described in 7.16. The second trial will
be delayed until the marker has completed
its marking function as indicated by
the DC relay released, When the DRL
relay releases the CAl relay will operate
through a CA mode contact. The CAl
relay operated grounds the A2-A4-A5
leads to the marker and connects the Al
lead to the CKl lead. This indicates
to the marker that a coin test failure
has occurred and that a coln announcement
routing is required.

Coin Test Canceled

6.35 When the marker determines that a

call does not require an initial
deposit it operates the SG5 relay through
the marker connector. When SG5 operates
it:

(a) prevents the SGT relay from operating
and starting coin test;

(v) opens the hold path on the FOl and
F02 relays to allow the call to

progress; and

(¢) locks through DRL and DST contacts.

Ground Test Relay Checks

6.36 In order to insure that the GT

relay releases properly on dlal-tone-
first coin calls the ON1l relay 1s prevented
from releasing unless the GT 1s normal,
In the event that GT does not release the
ONl1 will be held operated through on ECT
break contact, a GT make, and a CP make
to a CN ground. The sender will time out
to stuck sender and hold itself out of
service until the condition is corrected.
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6.37 On coin test failure calls the GT
reley is checked on sender release
to insure that it is capable of operating
through a coin ground. The AVUA relay
will operate in parallel with AV4 on
dial-tone-first calls when the sender is ™
releasing. When AVLHA operates the SCT
will operate through a CAl make contact.
With AV4A and SCT relays operated, a
L4750-0hm resistance ground is placed in
series with the GT primary winding. 1If
the GT relay 1s functional it should
operate through this resistor, If it does
not operate a CN ground 1s applied
through a CAl make and an AVl make contact
to hold the ONl relay operated. This will ~
cause the sender to time out to stuck '
sender and hold itself out of service
until the condition is corrected.

6.38 If the GT relay operates it will

operate the CP relay which in turn
releases the CAl relay. The CAl relay
released:

(a) opens the hold path on the ON1
relay; and

(b) releases the SCT relay which removes

ground from the GT primary winding.
GT should now release and allow the ON1
relay to release, If GT does not release
the sender is held out of service as
described above.

7. COMMUNICATION WITH MARKER

7.01 This section describes how the sender
selzes a marker, sends to it the
office or area code and other information
recelves all necessary information for the
sender to make its selections, breaks down
the direct connection by which the
information was transmitted, and receives
a signal by way of the district junctor
when the marker has established a connection
through district and office frames, so that
the sender may proceed with its selections.
It also describes how the sender rejects
all information received from the marker
and seizes a marker for a second or a third
trial if the first or second marker
encounters any trouble in its functions
or the sender later encounters an overflow
condition in its selections beyond.

A, First Trial With Marker

7.02 Relay DST operates when the operation
of relay CL shows that a 2- (Mfr
Disc) or 3-digit office or area code has
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been dialed; when the closed O crosspoint
on the AA register or operated ZO' relay
shows that zero has been dialed for the
first digit, or when relay PS operates

to indicate that dialing has not commenced
in the time allowed by the timing circuit
or that the sender has been primed out or
that an 11X code has been dialed as
indicated by the ET, ET1l, and ET2 relays
and a digit 0 to 9 crosspoint closed on
the A and AA reglsters., DST closes a
holding circuilt for 1tself in parallel
with the operating circuit furnished by
CL or the AA register, to prevent premature
release at the close of the call when the
holding magnets release,

7.03 DST operated connects battery to

leads ST and CBS to the marker
connector, and the latter connects the
sender to an idle marker over about 60
leads when the connector and a marker are
avallable.

7.04 oOffice or area code and other

informetion passes from the sender
to the marker over some of these leads,
described in 7.24 through 7.27, and after
decoding, selection information passes from
the marker to the sender over other leads,
as described in 7.29 through 7.37.

7.05 After decoding and making some
progress in its function of
establishing a connection through district
and office frames, the marker grounds lead
DC through the marker connector, and
operates relay DC, also operating a relay
in the district over the DC lead running
through the sender link, and that relay
extends the lead through the district frame
connector to another point in the marker,
where ground is supplied to it. This second
ground holds relay DC locked up for a
time after the direct connection between
sender and marker 1s broken by the release
of the marker connector.

7.06 When the marker has sent 1ts selection
information to the sender, and has
operated relay DC, it grounds lead RL
through the marker connector. This operates
relay DRL which locks up for as long as
DST remains operated, which is for the
duration of the call unless a second trial
should be required. DRL breaks the ST
lead, releasing the marker connector and
breaking all direct connections between
sender and marker. DRL also grounds the
LR lead to the link to lock up certain
relays in the district Junctor which may
have been operated directly by the marker.

7.07 The sender is still in indirect

communication with the marker through
the sender link and the direct junctor,
When the marker has completed its work of
establishing a connection from the calling
line through district and office frames, it
removes ground from the DC lead and relay
DC releases, This signals the sender to
proceed with its work.

7.08 When an interchangeable code is

processed the first marker seizure
does not ground the DC lead. When the 7N!
or 10N operate, the DST releases. The TRl
and TR2 1f operated also release. The EDT
in releasing recloses the operating path
of the DST. Marker seizure then takes
place as described in 7.02.

B. Second Trisl With Marker

7.09 If the first marker encounters
trouble in receiving information from
the sender, in decoding, or in transmitting
information to the sender, it sends a
trouble release by grounding lead TRL and
so operates relay TR1l, TRl releases DST
which breaks the ST lead, thereby releasing
the connector and breaking all direct
connections between the sender and the
marker, Iead TRL being broken with the
rest, TR2 operates in series with TR1,
That operates DST again with the result
that a second connection is made through
the marker connector to a marker. This
may be the same marker as before, but
usually will be a different one, since
the first marker holds itself busy
momentarily after sending a trouble release.
With TR2 operated, lead AR to the marker
will be grounded to notify the marker to
use the alternate route to the desired
point, If there is an alternate route,
the second marker will try to establish
the connection functioning as described
in 7.02 through 7.08.

7.10 If the first marker encounters either
trouble or an all-paths-busy condition
when trying to establish connection to a
chosen idle trunk or overflow trunk after
its direct connection with the sender
through the marker connector has been broken
down, with Fig, I, it sends a trouble
release by grounding lead TR through the
district and line for a moment only or
when Fig. K is used, 1t grounds lead RO
during first and second trial with all
trunks busy per 7.59 including overflow.
It also grounds the TRL lead on PS only.
With all channels busy on first and :
second trial, the marker grounds TRL per
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7.09. Relay DC being operated at that
time, the TR lead is connected to the TRL
lead and the momentary application of
ground operates first TRl and then TR2 in
serles with it, The operation of TRl
releases DST which releases DRL, all
selection reglister relays, and all relays
fed by off-normal battery. The operation
of TR2 operates DST agein, with the result
that a second connection is made through
the marker connector to a marker., TR2
being operated on the second trial, lead
AR to the marker will be grounded to
notify themarker to use the alternate
route to the desired point if there is

an alternate route., The second marker
will try to establish the connection
fungtioning as described in 7,02 through
7.08.

7.11 If the first marker functions

successfully and 1s dismissed but
the sender, in making selections beyond,
receives an overflow signal because of a
distant panel type selector running to
overflow or telltale, or because of some
trouble affecting a crossbar terminating
sender, relays AV2 and AV3 wlll connect a
momentary ground to the TRL lead, as
described in 13.07 through 13.09. This
application of ground operates first TR1
and then TR2 in series with it, as in
7.10, The timing cycle for stuck senders
is restarted AG.

7.12 For the brief time between the first

and second trial while DRL is normal,
the ground on the LR lead through the
sender link to the district is broken in
order to release relays locked up in the
district and allow it to start. If the
marker signals a second trial on a
permanent signal call, the sender operates
AVl at once.

7.13 If the first marker encounters any
of the conditions in 7.10 on DDD
calls after an auxiliary sender has been
attached, SA operated, the second marker
will try to establish the connection
functioning as described in 7.02 through
7.08. This call will however be routed
to overflow since the sender grounds lead
OF on second trial with the marker. When
a second marker comes in to reset the
sender, relay AS 1s released and the start
circuit to the auxiliary sender is opened,
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7.14 On 7DG calls, the auxiliary sender is

recalled on every trial with the
marker., The ¢lass information is reset as
on a local call. Relay 7DG restores each
time and opens the SA hold circuit. When
7DG reoperates, it reoperates AS which
recloses the start circuit to the auxiliary
sender,

7.15 When IR option is equipped, it
provides for alternate routing of
7-digit calls originally intended to go
via an auxiliary sender. With this option,
relay AS will remain released untll the
marker has sent its final class indications
to the sender. The marker indicates this
by operating the DRL relay. Relay AS 1is
now permitted to operate provided relay
7DG remained operated. This wiring will
also make it possible for 7DG calls
associated with routes in marker ground
supply 3 to go to overflow on dialing of
7 digits., :

7.16 If a coin test is made and it is
found that an initial deposit is not
present a second marker trial is required,
The TRL lead will be momentarily grounded
as described in 6,28 through 6.33. This
application of ground operates first the
TR1 and then the TR2 relay in series
with it as described in 7.10. On this
trial leads A2-AL-A5 are grounded as a
coin test faillure indication to the
marker,

C. Third Trial With Marker

7.17 If the first triael encounters one of
the conditions outlined in 7.09

through 7.11 and the second trial encounters

a similar condition, the TRL lead will be
momentarily grounded a second time. The
sender will release DST, DRL, and the
selection register relays if operated,
reoperate DST to call a third marker,
similar to the second one, except that
this time relays TR3 and TRY4 will operate
because TR1 and TR2 are already locked up.

7.18 The 1ON relay, if operated, is

" released by the TR3, This releases
the auxiliary sender on third trial since
auxiliary sender operation cannot take
place on overflow routings.

N
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7.19 With TR3 operated on the third trial,
lead OF to the marker will be
grounded to notify the marker to establish
connection to an overflow trunk. The
marker will send selection information to
the sender, operate relays DC and DRL,
connect the district to an overflow trunk,
and release relay DC, as described in 7.02
through 7.08 for connecting to a regular
trunk., If it cannot find an 1dle overflow
trunk, or after finding one, cannot find
an 1dle path to it, it will take the action
described in 7.24 through 7.27.

7.20 For a brief time between a second and
a third trial, while TR3 1s operated

and TR4 is normal, the LR lead through the

sender link to the district is dbroken

in order to release relays locked up in

the district and allow it to restart.

7.21 If the third trial encounters any

one of the trouble conditions which
cause a retrial, the TRL lead will be
momentarily grounded & third time., TR1,
TR2, TR3, and TR4 all being locked up,
this ground will shunt down and release
TR3 but TR4 will hold by its secondary
winding., With Flg., I, DST releases and
breaks the ST lead, releasing the marker
connector if it 1is still engaged. TR3 and
DST cannot reoperate, and the sender will
be blocked,

7.22 With Fig. K, ground on lead TRL
operates DRL and breaks the ST
lead, releasing the marker connector.
Relay DRL holds the relays which were
operated by the marker. When relay STL
operates, indicating that dialing has been
completed, relay AV1 operates through a
make on TR4 and a break on TR3 or a make
on S6', With relay AVl operated, the :
district is placed in the talking condition
and the sender restores in the usual way,
Though no connection 1s made to an out-
trunk, the district will hold until the
calling customer disconnects. The path
through the break contact of TR3 18 required
if the S6' fails to operate and the path
through the make contact of S6' is required
if a regular release is received on third
trial and the fundamental 18 open or
reversed,

7.23 With Fig. I, relay DRL is oPerated

over the RL lead on either "all
trunks"” or "all channels busy" and the
district is advanced to "no trunk". With
Fig. K, relay DRL is operated over the
TRL lead in either case and "no trunk"
results.

D. All Overflow Trunks Busy

Figure I

7.24 During the first or second trials,

if all trunks of the called group
are busy and all overflow trunks are busy,
or if all channels to the desired trunk
are found busy, the marker grounds the TRL
lead which causes the sender to release the
marker and seize another marker as described
in 7.09 through 7.16.

7.25 On third trial under the above

conditions, the marker operates the
sender translator register relays and then
the DRL relay over the RL lead. This
releases the marker connector. With trunks
busy, DC releases at once, With channels
busy, DC releases after channel test. The
DC relay released, operates the S6'. When
the STL operates, indicating that dialing
has been completed, the AV1 operates through
a make on TR4 and 36'., The operation of
AV1 causes the district to be placed in
its talking condition and the sender to be
restored in the usual way. No connection
is made to an outtrunk and the district
will restore when the calling customer
disconnects.

Flgure K

7.26 On first and second trials if all

trunks to the called point and all
overflow trunks are busy, the marker
grounds lead RO, operating TR4, which locks
and operates DRL. DRL locks the relays
operated by the marker, and releases the
marker connector., When STL operates,
indicating that dialing has been completed,
relay AVl operates through a front contact
of TR4 and a back contact of TR3. Relay
AVl causes the district to be placed in
the talking condition and the sender to be
restored in the usual manner.
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7.27 On third trial, all trunks busy, the
marker grounds lead TRL and shunts
TR3 in 7.21 as described.

7.28 On first, second, and third trials,

all channels busy, .the marker grounds
lead TRL through the district and the
sender responds as to any trouble release
signal as described in 7.21.

E. Information From Sender to Marker

7.29 The sender transfers to the marker
the number of the district frame
involved, the office or area code, the
class of service of the calling line, the
identification of the tip or ring party of
a 2-party message rate or split 2-party
IAMA line, and sometimes provides an
alternate route or an overflow indication,
bZ grounding a selection of leads Fl, F2,
F4, F5, F10, Al, A2, AL, A5, Bl, B2, B4,
B5, Cl, C2, C4, C5, D1, D2, D4, D8, SGR,
TP, AR and OF. Those leads not grounded
are connected to lead CKl, CK2, CK3, or CKk4,

7.30 The F register grounds leads Fl1, F2,

F4, and F5 according to the district
frame as follows, and connects the others
to lead CKU.

Frame Leads Grounded
O or 10 None
1l or 1l Fl
2 or 12 2
3 or 13 Fl-F2
4 or 14 F4
5 or 15 F5
6 or 16 F1-F5
7 or 17 F2-F5
8 or 18 Fl-F2-F5
9 or 19 FU-F5
If the frame number is O to 9, relay FOO

connects lead F10 to lead CK4, or if it
is 10 to 19, relay F10 grounds lead F10.

7.31 When the senders are arranged for

prefix digits O or 1, the sender will
ground two CC- leads on nonrecycle calls.
The CC- leads grounded are as follows:

(a) No Prefix Digit - cc4, ccC7
(b) Prefix Digit "O" - ccoO, CC7

(c) Prefix Digit "1" - cC1l, cC7
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7.32 When the senders are arranged for

recycle and prefix digits O or 1,
the sender will also ground lead EA on
recycle calls or lead LA on nonrecycled
calls. Two out of five CC- leads to the
marker will be grounded by the sender
recycle circuilt on recycled calls. On
prefix digit "1" calls, the PD1 lead to
the marker is also grounded.

7«33 On 11X service codes, the sender
will ground leads LA, CC2, CCk,

and the A- leads described below depending

upon the digit dialed as the X digit. When

senders are not arranged for recycle

(option JN provided), lead LA to the

marker is not furnished.

7.34 The A register grounds leads Al,

A2, AU, and A5 according to the
first digit dialed as follows, and connects
the others to lead CKl:

Digit

Leads Grounded

Al-Al-A5
A2

Al-A2

Al

A5
Al-AS5
A2-A5
Al-A2-A5
Al -A5

O O~ OWTFWwhOo

If the first digit is not dialed, or relay
PS is operated by priming, PS releases

all the registers except the F and AA,
grounds Al and A4, and connects leads A2
and A5 to lead CKl. Relay Z0O' if operated
also grounds the Al-Al-AS5 leads and connects
A2 to the CK1l lead., If an initial coin
deposit 1s required and is not made on a
dial-tone-first call, the coin test will
fail and the CA relay will ultimately
operate (see 6.30), CAl operated will
ground the A2-Al-A5 leads and connect the
Al lead to the CKl lead.

7.35 The B register grounds leads Bl, B2,

B4, and BH according to the seeond
digit of a 3-digit code, and the C register
grounds leads Cl, C2, Cﬂ, and C5 according
to the last digit of any code, as follows,
and both registers connect the other leads
to lead CK2:
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Digit

Leads Grounded

None

Bl or Cl

B2 or C2

B1-B2 or Cl-C2

B4 or CU

B5 or C5

Bl-B5 or Cl-C5

B2-B5 or C2-C5
Bl-B2-B5 or
Cl-C2-C5

9 B4-B5 or Cl-c5

OO FWMNHO

For a 2-digit code, relay TD connects
leads Bl, B2, B4, and B5 to lead CK2 as
1f zero had been registered on the B
register.

7.36 Leads D1, D2, D4, D8, and SGR are
grounded according to the class of
service, and those not grounded are
connected to lead CK3 or CKl, Leads D1,
D2, and D4 are grounded or are not grounded
according to the operated relays CSO to
CS9; the sum of the numerical designations
of the grounded leads equaling the numerical
designation of the operated relay. Lead
D8 is permanently grounded in the second
group of senders 1f there are two groups.
Jead SGR is grounded in one or more
groups of senders and not grounded in
the other groups, Groups of senders whose
SGR lead is grounded may serve different
classes of customers than those sender
groups whose SGR lead 18 connected to CKl,.

7.37 Leads TP, AR, and OF are grounded if

relays TPl, TR2, and TR3, respectively,
are operated, otherwise they are connected
to lead CK1.

7.38 When the sender and marker are first
connected, leads CKl, CK2, CK3, and
CK4 are grounded in the marker, so the
marker relays connected to all the F, A,
B, C, D, SCR, TP, AR, and OF leads operate,
That closes chain circults in the marker
breaking ground from leads CKl, CK2, CK3,
and CK4, This releases all of these
marker relays except those which were
operated by ground originating in the
sender, Operating all the relays in the
marker and then releasing those not wanted,
checks all the connecting leads for
continuity and for freedom from grounds
and crosses, The B and C leads are not
checked when PS is operated or the A digit
is 0. The TP signal is used to the marker
with LAMA when split 2-party feature is
provided.

F. Information From Marker to Sender

7.39 The marker transmits selection
information to the sender by
grounding a selection of leads to operate
the correspondingly designated selection
register relays in the sender. The relays
do not lock up until relay DRL is operated
by the marker, so they may be released
and set up in a different pattern if the
marker reroutes the call., After they are
locked up, they may be released for a
second or third trial by releasing DST.

7.40 The office selections are indicated
by the OB and OG relays operated
as follows:

OB Relays Office Brush
None o
OBl 1
0B2 2
OBl - 0B2 E
OBY4
OB5 5
0B5 - OBl 6
0B5 - 0OB2 g
OB5 - 0B2 - OBl
OB5 - OBU 9
0OG Relays Office Group
None 0
0Gl 1
0G2 2
06l - 0G2 E
oG4
0G5S 5
0Gl - 0G5 6
0G2 - 0G5 7
0Gl - 0G2 - 0GS 8
oG4 - 0G5 9
Note: If there is no office selector

In the route, skip office relay SO is
operated in place of the OB and OG relays.

. 7.41 Second office selections are never
used.
7.42 The class of call is indicated by

the operated CL1 to CL5 relays as
follows:
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Wone Full selector to panel
office
CLl Full selector to crossbar

or crossbar tandem office
ClL2 - CL4 Call indicator tandem,
panel sender tandem,

CAMA tandem, and calls
via auxiliary senders

CL1 - CL2 - CL4 | Call indicator direct or
through crossbar tandem

CL2 - CL3 - CIL4 | Call indicator tandem
official code (attendant
tandem)

CI2 - CI4 - CL5 | Call indicator tandem,
two-stage (panel sender
tandem)

CL3 ~ CIL4 Official code, special
service, vacant code,
vacant DDD codes,
permanent signal, and
overflow on calls to
these trunk groups

CLA Restricted code routed
direct to operator and
overflow except on above

7.43 The required compensating resistances
are indicated by the CR relays
operated (except CR5). The resistance
during office test and selection is
indicated by CR1l and CR2 as follows:

Neither 900
CR1 600
CR2 300
CR1 - CR2 (o}

7.44 The resistance during and after
trunk test i1s indicated by CR3 and
CR4 as follows:

Neither 0
CR 200
CR -600
CR3 - CR4 900

7.45 CR5 is operated on all calls over

trunk groups containing trunks to
nonrepeating ground cut-off panel incoming
selectors., It serves to substitute relay
MIG for TG, to close a cable discharge
circuilt before final brush selection, and
to close an auxiliary path for operating
the 0, BO, and FO counting relays through
a late making contact of relay IA.
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7.46 In order to provide optimum CI
pulsing conditions when pulsing to
the auxiliary sender, the sender is
arranged by the marker to supply a 600-ohm
compensating resistor in the CI loop.

7.47 The SD relays operated indicate

whether the called office requires
the sender to delay after the fourth
digit of the called number has been dialed,
for a possible fifth numerical digit or
a station digit. SD is operated on all
calls except those to manual offices
having some party lines with station
letters. SD1 1s operated on all calls
except those to manual officés having
some lines with 5-diglit numbers.

7.48 The SD relay is also used in

connection with the CL3 relay to
cancel coin test on calls from coin lines
to special codes, such as fire and police
calls, for permanent signal calls, and for
overflow on calls to these trunks., With
such codes, the CL3 relay will be operated
and the SD relay will also be operated if
coin test 18 not to be canceled, while the
SD will be left normal if coin test is to
be canceled.

7.49 With the KO, KQ option, the SD and

SD1 are also used for interchangeable
codes and 10-digit calls, The extra-digit
timing (EDT% relay operates from the SD
normal and the SD1 operated., The 10DG
operates from the SD and SD1 normal, When
these options are provided no statlon or
fifth digit timing will be possible.

7.50 Provide Fig. AG for completing calls
over a common group of trunks to
two crossbar offices, The customer sender
will send the normal number of pulses for
incoming group selection for one of the
offices and will add five pulses to incoming
group selection for the other office which
is reached over the common trunk group.
With SD1 relay operated from the marker,
the normal number of pulses will be trans-
mitted, or with SD1l normal, five additional
pulses will be sent for incoming group.

7.51 The SD1 relay is operated on all
calls except those to manual offices
which have some lines with 5-digit numbers.
On these calls the CI2 relay 18 also
operated and the CL2 relay, which is not
operated on crossbar calls, will cancel
walting for the possible fifth numerical
digit, regardless of whether the SD1
relay is operated or not.

7.52 The TW relay is operated when the
call is routed through full selector
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tandem equipment to extend the timing out
period for stuck sender and to avold the
possibility of a line release causing a
stuck tandem sender, and it is operated on
calls to ADCI equipment to extend the
timing out period for stuck sender and to
avoid a trunk lockup condition if a release
occurs just as the ADCI position 1s seized.
It is also operated for attendant class
calls on which trunk test normally returns
reversed battery during trunk test, to
short-circult the OF relay. Relay TW 1is
operated on all calls routed to CAMA and
non-CAMA tandem offices to avoid immediate
release of the customer sender when no
assignment has been made and the call is
abandoned.

7.53 Provide Fig. BM for toll diversion

where certain calls originated by
PBX customers equipped with toll diverting
trunk clrcults must be diverted to the PBX
attendant or to the toll diverting tone
circuit,

7.54 The originating marker will signal
the sender by grounding the TDV lead
whenever the particular route and zone
translations occurring in the marker
indicate that toll diversion is required
on the call., The ground on lead TDV
operates the TDR relay which registers
the toll diversion information in the
sender, ’ :

7.55 At the completion of dialing, the
sender forces a line reversal to

the customer, and if a PBX line equipped

with a toll diverting trunk is attached,

the diverting trunk will open the line to

the central office and transfer the

customer to the PBX operator or PBX tone

diverting circuit. In all other cases

the line reversal has no functional affect.

7.56 Relay 7DG in Fig. 12 is provided

for 7- or 8-digit operation when the
call is to a remote office on an MF pulsing
basis. An auxiliary sender is therefore
required on this call. Ground over the
7DG lead from the marker operates the 7DG
relay and relay SK2 or SK3 may be operated
at this time over similarly designated
leads to the marker. When 7DG operates it
closes a path to operate relay AS. When
decoding is completed and relay AS 1is
operated, a start signal is sent to the
auxiliary sender link to call in the
auxiliary sender. After it 1s attached,
as indicated by SA operated, skip digit
or no-skip digit information is sent to
the auxiliary sender.

7.57 Lead CL transmits the skip signals
gset up in .the customer sender as
follows:

Skip
Type Signal Ckt Sdr Signal
Call From Fig. to Aux Sdr
Marker
7 or No skip 9 1711 Q grd
10 and
digit 11
7 or Skip 3 8 Grd
10 :
digit
7 digit|Skip 2 10 317 Q grad

G. Soaking Stepper Relay

7.58 Whenever relay DC is operated, it

sends a current through the winding
of relay STP, to soak it in the direction
of its normal operation, removing the
residual effect of any preceding reverse
current,

H. Reroute of Calls for Special Code
"OFF-0300" (opecial for CEIcéEoz

7.59 To provide for the possible rerouting
of OFF-9300 to a different trunk
group, for example, OFF-9100 Figure AH and
BK wiring will be installed. With LAMA,
the ORR relay also. The originating
marker will be arranged to operate the SG5
relay when the code OFF 18 received from
the sender. If the numerical digits 9100
follow this OFF code the connection will
be set up to the group of trunks correspond-
ing to the OFF code in a regular manner
as is desired, TIf, however, the numerical
digits 9300 follow the OFF code, then
with the SG5 relay operated and the ORR
relay operated or the No. 3 crosspoint of
the H vertical of the register switch
closed, a path 1s closed from the back
contact of the OF relay for grounding the
front contact of the STP relay. This will
cause the pulsing of the STP relay to be
ineffective for operating the counting
relays in the sender and the terminating
sender 1s forced to "telltale" after which
it will return reverse battery prematurely
to the originating sender. The sender will
then proceed to make a second trial with a
marker as is described under "overflow and
telltale."
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7.60 On the second trial, the marker

will not cause the SG5 relay to be
operated and the marker will set the call
up to the group of trunks corresponding
to the desired reroute point, and not to
the trunks for the code OFF,

7.61 Provide Fig. 18 when outpulsing of
the directory number i1z required.
Operation of the ODN relay and the ZDN
relay on attendant calls signal the sender,
auwxiliary sender, and the transverter when
directory number outpulsing is required.

7.62 If Fig. 22 is provided and the
marker determines that for the code
dialed an initial deposit is not required
on a dial-tone-first call, it will operate
the SG5 relay. This has the effect of
canceling coln test and allowing the call
to proceed without it., The dial-tone-first
feature (Fig. 22) and the OFF-9300 feature
(Fig. AH) are mutually exclusive so that
there 1s no conflict in the use of the
SG5 relay.

8. GENERAL METHOD OF SELECTION AND
T PROGRESSION THROUGH THE SELECTIONS

8.01 This section describes how one
typical selection 1s made, and how
the selection sequence circuit is advanced
step-by-step to make the necessary internal
connections for the several selections
also the office and trunk tests, Beside
the crossbar dlal register and certain
relays of the selection register, the
relays principally concerned are:
stepper (STP); counting (0 to 6), (FO, -
BO, and 1' to 6'); release counter (RC);
(FO1, FO2, and FO3) auxiliary to FO;
trunk guard (TG2); sequence (S1 to S6),
and (S1' to S6'),

A, Typical Selection

8.02 O0ffice group selection may be taken

as typical. While it is being made,
relays S5-S5' are locked up and the other
S relays and the FS relays are normal, The
0G relays in the selection register are
locked up in a pattern appropriate to the
offlce group desired.

8.03 When ready to start, the fundamental
1s closed through the windings of

STP by the operation of F03, and the

distant circuit starts sending pulses.

Each pulse operates and releases STP

which, in turn, sends pulses to the counting

relays through the normal contacts of

counting relay 6°'.

8.04 Relay RC is operated and the counting

relays are normal. Assume 0OGl and
0G2 normal, OG4 and OG5 operated, which
means that office group 9 is desired,
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"circuit.

requiring the distant circuit to return
ten pulses. The path for the first pulse
from contact of STP is through back of
FS3, front of OF2 back of 6', back of 1',
front of S5', back of FS2, front of OGl
and back of 4' to the windings of 4' and
L4, When the pulse starts, 4 operates and,
when it ends, 4' operates in series with
4 and they lock through front contact of
4, back of 6, and front of FO3. The
second, third and fourth pulses operate
3-3', 2-2', and 1-1' similarly and they
lock similarly except that 1-1' lock
through a front contact of FO3 only.

8.05 The path for the fifth pulse is
through the back contact of 6',
front of 1', back of FS2 front of S5,
and front of 0G5 to the winding of 6 and
6'. This pulse operates 6-6', the sixth
pulse operates 5-5' and these relays lock
through the front contact of FO3 and back
of FO2, respectively.

8.06 When 6 operates, 4-l4', 3-3', and

2-2' release, and when 5 operates,
RC releases. The seventh, eighth and
ninth pulses operate 4-4!, 3-3', and
2-2' a second time, and they now lock
through back contact of RC. The tenth
pulse operates O, BO, and FO through
back contact of RC and they lock through
front contact of FO3.

8.07 Should 0Gl, 0G2, and 0G3 be set up
in a different pattern, the first

pulse would operate 3-3', or 2-2', or

1-1', or 6-6', and from one to four pulses

less would be required to operate O, BO,

and FO. Should 0G5 be normal, the pulse

which has been described as operating

6-6', would operate O, BO, and FO and

this result would require five pulses

less than when 0G5 is operated.

8.08 The operation of BO and FO is the
signal to stop the selection and get
ready for the next selection. BO breaks
the fundamental and stops the distant
FO operates Sb6 through a front
contact of S5'., S6 operates FOl, FOl
operates FO2, and that releases F03. FO02
and FO3 make additional breaks in the
fundamental, anticlipating the release of
BO, and release all the counting relays.

8,09 The release of FO allows S6' to

operate in series with S6, and they
lock up to make the proper connections for
trunk test. The operation of S6' breaks
the lcoking path for S5-S5' and they
release. The release of S5' releases FOl
unless it is held for dialing, coin test,
or recording.

8.10 When FOl releases after the release
of S5' the completion of dialing and

\
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coin test FO2 also releases, operating RC
to prepare the counting relay circuit

and then FO3 operates to close the
fundamental for trunk test.

B. Progress of the Selection Sequence

8.11 On any class of call routed through
office selectors, the sequence relays

are operated as follows for the several

stages up to and including trunk test:

S3-S3' - Office test
Sh4-sSl4t - Office brush selection
55-85!'" - Office group selection
S6-86' - Trunk test

On a CI call, S6-S6' remain up from trunk
test throughout the CI pulsing.

8.12 On a full selector (FS1l) call, the
sequence relays are operated as
follows for the stages after trunk test:

S51-S1' - Incoming brush selection
82-32' -~ Incoming group selection
53-S3' - Final brush selection
Si-slht' - Final tens selection
85-55' - Final units selection
86-86' - Incoming advance

9. DISTANT OFFICE SELECTIONS

9.01 This section describes the making of
office selections on any call which -
may be routed through a panel office
selector, of the distant office variety.
On a skip-office call, the marker estab-
lishes a connection directly to a trunk
of the full selector, CI, or attendant
class, On a call through an office
selector, the marker establishes a con-
nection to the office selector and then
that connects to the trunk under control
of the sender. Attendant class calls
cannot be routed through a distant office
2W selector.

9.02 Office selection consists of three

stages, office test, office brush
selection, and office group selection.
Office test is made with relays S3 and
SB' operated, office brush selection with
S 'and S41 and office group with S5 and
551,

A. Pundamental Circuit

9.03 During office test the fundamental
18 closed from the FT lead through
back contact of AV2, front of FO3, back
of F02, front of S3, back of FS1l, the
winding either TG or MIG, back or front
contact of CR5, back of CI2, 1li,500-ohm

resistance, front contact of S3' and the
compensating resistance as determined by
the transfer contacts of CR1l and CR2 to

the FR lead.

9.04 During office brush and group
selections, the fundamental 1s closed
from the FT lead through the back contact
of AV2, front of FO03, back of F02, the
operating winding of OF shunted by its
noninductive winding, front contact of
sS4t or S5', winding of STP, back contacts
of BO and FS2, front contacts of Si' or
S5', and compensating resistance as above
to the FR lead.

9.05 The purpose of the 1U4,500-ohm
resistance in office test 1s to
prevent the line relay of the panel office

selector from operating until STP is in
circuit and the sender 1s otherwise ready
to count pulses,

B. Office Test

9.06 The fundamental is closed when releays

S3' and F03 are operated, S3' operates
for the office test upon the release of DC
when the marker establishes connection to
the office selector. S3 having operated
upon the operation of DC, FO3 operates for
the office test when DST and RC operate.

9.07 Relay TG or MIG operates to battery
from the normal distent circuit,

TG operates TGl and that in turn operates

TG2, or MIG operates TG2 and that in turn

operates TGl. '

9,08 Relay TG2 operates O, BO, and FO
through back contact of S6. FO

operates Si, which operates F02, which

releases F03. This breaks the fundamental

and the locking circuit for TGl, O, BO

and FO, Therefore all the TG and counting

relays release,

9.09 The release of FO allows Si!' to oper-

ate in series with S4 and they lock.
S4' opens the locking circuit for‘8§-83'
and they release., S3' releasing, releases
F02 and then RC and FO3 operate for office
brush selection.

C., Office Brush Selection

9.10 Office brush selection follows

immediately after office test,
starting when FO3 operates to close the
fundamental,

9.11 Relay STP responds to pulses from
the distant circuit, OF not operating
because of its polarity, and STP sends
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from one to ten pulses to the counting
relays through front contact of S4', back
of FS2 and the contacts of the OB relays
for the office selection. O, BO and FO
operate on the last pulse and lock up.

9.12 Relay BO breaks the fundamental to
stop the distant circuit, FO operates

S5 through a front contact of Sl4', S5

operates FOl, which operates F02, and

that releases F03. FO02 and FO3 meke

additional breaks in the fundamental,

anticipating the release of BO, and

unlock the counting relays, which release.

9.13 The release of FO allows S5' to

operate in series with S5 and they
lock. S5' opens the locking circuit for
S4-SU4' and they release. SL' releasing
releases FOl, which releases FO02 and then
RC and FO3 operate for offlce group
selection.

9.14 The OB5 relay provides 6 to 10
selections for use with crossbar
distant office selections.

D. Office Group Selection

9.15 Office group selection follows

immediately after office brush,
starting when FO3 operates to close the
fundamental, .

9.16 Relay STP sends from one to ten
pulses to the counting relays
through contacts of S5', FS2, and the 0G

relays as described in detail in 8,02

through 8.10, eventually operating O, BO,

and FO,.

9.17 Rleya BO bregks the fundamental to
stop the distant circuit. FO

operates S6; S6 operates FOl, which

operates FO2, and that releases FO03;

FO2 and FO3 make additional breaks in the

fundamental, anticipating the release of

BO, and release the counting relays.

9.18 The release of FO allows S6' to
operate in series with S6 and they
lock. S6' opens the locking circuit for
55-35' and they release. S355' releasing
releases F0l, which releases F02.

E. Skip Office

9.19 1If there are no office selections,
SO is operated by the marker., Then
the operation and release of DC operates
S6 and S6' for trunk test instead of
operating S3 and S3' for office test.
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The locking circuit for these S relays 1is
not connected until DRL operates, so that
they shall not remain locked up in case
the marker, in shifting from one trunk
group to another, first operates SO and
then releases it.

10, FULL SELECTOR CALL

10.01 This section describes all the
operations on a completed full
selector call which are peculiar to that
class of call, There are two full selector
classes, both distinguished from CI and
attendant calls by relay CI4 being normal,
and further distinguished from CI calls by
CL2 being normal., CLl1 is not operated
for calls to panel offices, but is operated
for calls to crossbar offices, for which
it serves to extend the time that trunk
test must be delayed and to eliminate the
use of relay FOl., On a call to panel,
trunk test cannot be made untll the
thousands digit has been registered and
an extra long time is required between
certain selections, On a call to crossbar,
trunk test cannot be made until the
hundreds digit has been registered and
extra long times between selections are
not required. With these exceptions the
two classes are treated similarly.

A. Fundamental Clrcuit

10.02 During trunk test the fundamental
is closed from the FT lead through
back contact of AV2, front of FO3, back
of F02, front of S6, back of CL4, back of
FS1, the winding of either TG or MTG,
back of front contact of CR5, back of CI2,
14,500 ohms resistance, back contact of
CLﬁ, front of S6', and compensating
resistance as determined by the transfer
contacts of CR3 and CRU to the FR lead.

10.03 During the incoming and final
selections and incoming advance,
the fundamental is closed from the FT lead
through back contact of AV2, front of
F03, back of F02, the operating winding
of OF shunted by its noninductive winding,
front contact of FS1 winding of STP, back
contact of BO, front of FS2 with Fig. R
or FS1 with Fig. S and compensating
resistance as above to the FR lead.

10.04 The 14,500-ohm resistance in trunk
test prevents the line relay of the

panel incoming selector or the crossbar

incoming trunk from operating until STP

18 in circuit and the sender is otherwise

ready to count pulses.
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10.05 If relay CR5 is operated, then
before the fundamental 18 closed
through STP for final brush selection, it
is momentarily closed through 25,500 ohms
and the compensating resistance by back
contacts of FO3 and S4, and front of
S3 and CR5, to discharge the trunk cable
and avoid the danger of a false pulse
through STP.

B. Trunk Test

10,06 The fundamental is closed when
relays S6' and FO3 are operated.
S6' operates upon the release of DC when
the marker establishes connection to a
trunk if the call is skip office, S6
having operated from operation of DC, or
upon the completion of distant office
selections. RC and FO3 operate upon the
release of FOl and FO2, which occurs when
the dlaling proceeds far enough to operate
the TH hold magnet on calls to panel offices
or the H hold magnet on calls to crossbar
offices, and the completion of distant
office selections, if any, releases S5!'.

10.07 If the trunk is in a group containing
nonrepeating ground cut-off

incomings, MIG is cut into the fundamental,

otherwise TG may be used. Either relay

operates by battery from the distant end

of the normal- trunk.

10.08 The operation of TG operates TGl
and that in turn operates TG2, or

the operation of MIG operates TG2 and that

in turn operates TGl. TG2 operates O

BO, and FO through front contact of Sé

and back of CI4, FO operates S1, which

operates FO2, which release FO3. This

breaks the fundamental and the locking

circult for TGl, O, BO, and FO, All the

TG and counting relays release.

10,09 The release of FO allows Sl1' to

operate in serles with S1 and they
lock. S1' opens the locki circuit for
S6-36' and they release, Sb6' releasing,
releases FO2 and then RC and FO3 operate
for incoming brush selection,

10,10 The operation of S1' also operates

FS1 which operates FS2 and they
lock up and make proper connections for the
incoming and finel selections. FS1 also
operated AST for 2-line AMA calls,

C. Incoming Brush Selection

10,11 Incoming brush selection is made

with relays S1 and S1' operated.
It follows trunk test without delay for
dialing, starting when FO3 operates to
close the fundamental.

10.12 STP responds to pulse from the
distant end of the trunk OF not
operating because of its polarity, and
STP sends from 1 to 5 pulses through the
contacts of relay S1' and the TH register
to the counting relays. O, BO, and FO
operate on the last pulse and lock up.

10.13 Relay BO breaks the fundamental

to stop the distant clrecuit, FO
operates S2 through a front contact of
Sl'. S2 operates FO2 and that releases
FO03., FO02 and FO3 make additional breaks
in the fundamental, anticipating the
release of BO, and unlock the counting
relays which release.

10.14 The release of FO allows S2' to
operate in series with S2 and they
lock., S2' releases S1-S1'., S1' releasing,
releases FO2 unless it is held for dialing,
and then RC and F03 operate for incoming
group selection., FO02 will not release
nor FO3 operate until the dialing of the
hundreds diglt operates the H hold magnet.

D. Incoming Group Selection

10.15 Incoming group selection is made
with relays S2 and S2' operated,
starting when FO3 operates to close the
fundamental after the completion of
incoming brush selection and the dialing
of hundreds, and functioning the same as
incoming brush except as follows,

10,16 STP sends from 1 to 4 or 5 to 9 -

pulses through the contacts of relay
S2' and the H and TH registers to the
counting relays, eventually operating O,
BO, and FO.

10.17 Relay FO operates S3 through a

front contact of S2', S3 operates
FOl1 which operates FO2 if the call is to
panel with CLl normal, or S3 operates F02
directly if the call is to crossbar with
CLl1 operated. F02 releases FO3, which
releases the counting relays.
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10.18 1Incoming group selection requires
one to four pulses, To provide for
transmitting to the terminating sender a
slgnal as to which office is wanted, when
completing calls over a group of trunks
common to two offices, five additional
pulses may be transmitted as outlined under
7.39 through 7.57. This is under control
of the SD1 relay. With this relay operated
the regular number of pulses will be sent
and with the SD1 relay normal five
additional pulses will be transmitted
before the O, BO, and FO relays are
operated terminating the selection.

10.19 The release of FO allows S3' to

operate in series with S3 and they
lock. S3' releases S2-82', S2!' releasing,
releases FOl which releases F02, or
releases FO2 directly and then RC and FO3
operate for final brush selection. There
is no delay for dialing at this point.

E. Final Brush Selection

10.20 Final brush selection 1s made with

relays S3 and S3' operated, starting
when FO3 operates to close the fundamental,
and functioning the same as incoming brush
selection except as indicated in the
following.

10.21 STP sends from 1 to 5 pulses through
contacts of relays S3' and FS1 and

the H register to the counting relays,

eventually operating O, BO, and FO,.

10.22 FO operates SU4 through a front

contact of S3', SU operates FO2
and that releases FO3, which releases the
counting relays,

10.23 The release of FO allows S4' to

oEerate in series with S4 and they
lock, S4' releases S3-S3', S3' releasing,
releases FO2 unless it 1is held for dialing,
and then RC and FO3 operate for final tens
selectlon. FO2 will not release nor FO3
operate until the dlaling of the tens
digit operates the T hold magnet.

', Final Tens Selection

10,24 Final tens selection is made with

relays SU and S4' operated, starting
when FO3 operates to close the fundamental
after the completion of incoming brush
selection and the dialing of tens, and
functioning the same as incoming brush
except as indicated in the following.
FS3 operates with SU4 and locks up to
reverse the contdcts of STP during the
succeeding selections in order to minimize
wear on them.

Relay
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10.25 STP sends from 1 to 10 pulses

through the contacts of relays Su!
and S4 and the T register to the counting
relays, eventually operating O, BO, and
Fo.

10.26 FO operates S5 through a front
coniact of S4t, S5 operates FOl
which operates F02, or S5 operates FO2
directly, CLl1 operated, and FO2 releases
F03, which releases the counting relays.

10.27 The release of FO allows S5' to
operate in series with S5 and they
lock. S5' opens the locking circuit for
S4-Sl4!' and they release. Si4! releasing
releases FOl and FO2 in turn, or F02
directly, unless one of them 1s held
for dialing, and F02 releasing operates
RC and F03 for final units selection.
FOl1 and FO2 will not release nor FO3
operate until the dialing of the units
digit operates STL, the second 2-party
test has been completed satisfactorily
if 2-party service is provided as described
in 3.25, and coin test has been completed
if the coin features are provided as
described in Part 6., or until LAMA
recording has been completed.

G. Local Automatic Message Accounting
Full Selector Call

10.28 When the dialed code indicates to
the marker that a charge 1s to be
recorded, the marker operates two of the
five sender message index (M1l-) relays.
They lock under control of the ARL, SR1,
DRL, and AV4 relays. If the charge is
to be "bulk billed" with no record of the
called number, the 2-1ine (2L) relay is
also operated, locking as above 1f the
LO relay is normal.

10.29 The line or service observing LO
relay is operated from the observing

circuit, locks to off-normal ground and

cancels the 2L relay as a 4-line record

is desired. »

10.30 With two Ml- relays and the 2L
relays operated, ground from DRL
operated, AV4 normal, CL3 normal, PS1l
normal, SRl operated for customer control
between transverter trials and ARL normal
(for release) operates AST to connect the
TV connector when FS1 operated after trunk
guard test. AST locks with the index
relays, holds AV3 to prevent marker retrial
during recording, holds FOl to delay units
selection until recording is complete,
and connects battery to the RBS and STV
leads to start the connector.
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10.31 After recording is complete the
transverter operates relay ARL
releasing the Ml-, 2L, and AST relays
and the connector. ARL locks to DRL
ground through AV4 normal and releases
when that relay operates or when the
marker is reseized., If it fails to
release, ON1 is held operated.

10.32 The SRl relay cannot release while

a trensverter is connected. If the
transverter fails a second time, relay
ARL 1s operated except with index 9, when
TRL 1is operated, operating ARL and AVZ2,
grounding the OF lead, recalling the
marker and sending the call to overflow,
All other indexes complete a call when
recording fails,

10,33 If the 2L relay is not operated,
the AST relay operates when STL

operates (after all dialing) and a called

number is sent for 4-line recording

(or a detall-billed call,) otherwise

this call 1s similar to a 2-1ine call.

10.34 When CL3 is operated for attendant
classes, no accounting charge is
made,

H. Final Units Selection

10,35 Final units selectlon is made with

relays S5 and S5' operated, starting
when FO3 operates to close the fundamental
after the completion of final tens
selection and the dialing of units, and
functioning the same as incoming brush
except in the following particulars.

10.36 Relay STP sends from 1 to 10 pulses

through contacts of relays S5' and
S5 and the U register to the counting
relays, eventually operating O, BO, and
FO.

10.37 Relay FO operates S6 through front

contacts of S5', S6 operates FOL
which operates F02, or S6 operates F02
directly, and F02 releases FO03, which
releases the counting relays.

10.38 The release of FO allows S6' to
ogerate in serles with 86 and they
lock, S6' opens the locking circuit for

55=85' and they release. S5' releasing,

releases FOl and F02, in turn, or F02
directly, and FO2 relegsing operates RC
and F03, for the incoming advance function.

I. Incoming Advance

10.39 Incoming advance is made with relays
S6 and S6' operated, starting

when FO3 operates to close the fundamental

after the completion of final units

selection.

10,40 STP and OF both respond to a

single long pulse of reversed
battery ground on FT lead from the distant
end of the trunk, STP operating and
releasing, OF operating, locking and
operating IA.

10.41 When STP and IA are operated O

operates, and when STP releases,
BO and FO operate and lock in series
with O.

10.42 Some nonrepeating, ground cut-off,
panel incomings, give so short a
reversed battery pulse that STP may not
stay operated long enough after IA operates
to effect the operation of O so the above-
described method of operating BO and FO,
at the end of the pulse may fail. To
insure the operation of BO and FO, IA
closes a supplementary path through a
front contact of CR5 to operate O, BO,
and FO simultaneously when STP releases,
in case O was not operated before.

10,43 The supplementary path would cause

BO and FO to operate too soon in
case IA should close it before STP
operates. This is a possibility on long
trunks which cause STP to lag in operation
behind OF. To prevent it, the supplementary
path 1s carried through the above-mentioned
front contact of CR5 and is therefore
ineffective on trunks not requiring it,

10,44 When the incoming has cut off the

reversed battery, it connects direct
battery to the fundamental, and awalts a
trunk closure bridge before proceeding to
ring the called station. The operation of
BO breaks the bridge across the fundamental
in the sender to prevent its gilving a
premature trunk closure.

10.45 The operation of FO operates AVl
through a front contact of IA, AVl
locks up and marks the completion of the
gender functions on the call, by starting
the series of operations described in 3.15
through 3,19 and 13.10 through 13.13 to
release the sender, AV1 also unlocks OF,
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11. CALL INDICATOR CALL

11,01 This section describes all the
operations on a completed CI call,
which are peculiar to that class of call.
There are three CI classes, all distin-
guished from full selector and attendant
calls by relay CL2 being operated, and
further distinguished from full selector
calls by CI4 being operated. In addition
to CL2 and CIA, either CLl or CL3 may be
operated by the marker, or neither CL2
and CI4 alone are operated for regular
tandem CI calls, CL2, CL3, and CI4 for
tandem calls to attendant not requiring a
number to be dialed CL1l, CL2 and CL4 for
CI direct 'calls. CL3 serves to cancel
the trunk test delay waiting for the dialing
of a number and has no effect after the
completion of dlaling, an attendant tandem
call being handled exactly like a regular
tandem call with number under 10,000, a
full set of CI pulses being sent for all
digits, with zero for the digits not
dialed. CLl1 serves to cancel the sending
out of the office code by CI impulses., The
method of sending CI pulses differs according
to whether the called number is under or
over 10,000, :

A, PFundamental Circuit

11,02 During trunk test the fundamental is
closed from the FT lead through

back contact of AV2, front of FO3, back

of F02, the operating winding of OF, not

shunted by its noninductive winding,

back contact of FS1l, the winding of TG,

back contact of CR5, back of Cl2, front

of CI4, front of S6', and compensating

reslstance as determined by the transfer

contacts of CR3 and CR4 to the FR lead.

11.03 While awalting assignment after
trunk test, all TG and CI relays
being operated, the fundamental 1is closed
from the FT lead through back contact of
AV2, front of FO3, back of F02, front of
S6 and Cl12, back of FS1l, winding of TG,
back contact of DR5, front of TG2 and CIl
and compensating resistance as above to
the FR lead. The operating winding of OF
1s now short-circuited so that it cannot
respond to a delayed momentary false
overflow indication, which may occur due
to the trunk being disconnected from its
previous connection after it has been
seized for this connection,
11.04 When the trunk is assigned and the
TG relays released but the CI relays
still operated, the fundamental is closed
from the FT lead through back contact of
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AV2, front of CIl, and back of TG2 to the
CI pulsing circuit and back through another
back contact of TG2 and another front of
CIl, and compensating resistance as above
to the FR lead.

B. Trunk Test

~

11.05 Trunk test and all of the following
operations are made with relays S6

and S6' operated. The fundamental is

closed when relays 86! and FO3 are operated.

S6' operates upon the release of DC when

the marker established connection to a

trunk if the call is skip office, S6 having

operated upon the operation of DC, or upon ~

the completion of distant office selection.

FO3 operates upon the release of FO2 and .

operation of RC, which occurs when the

completion of dialing operates STL, and

coin test has been completed if the coin

features are provided as described in

Part 6. and tge completion of distant office

selections, if any, releases S5'. Also

on 2-party message rate calls the first

and second tests must agree. See 3,25

through 3.33.

11.06 Relay TG operates from battery at
the distant end of the trunk but
OF does not operate while in circuit
because of its polarity. TG operates TGl
and that operates TG2. TG2 operates CIl
through front contacts of S6, CL4, CL2,
and OF1 normal, CI1l locks until AVl
operates, after CI pulses have been sent,
and operates CI2 or NT3 which operates NT1,
NT2, and CI2, The TG relays hold operated
until the trunk 1s assigned at the distant
end, when they release to start the CI
pulsing.

11,07 On calls requiring use of an auxiliary
sender the TG operates to hattery

and ground from the auxiliary sender. When

a DDD call is dialed, the dialing complete

signal is received over lead DC to operate

STL from the auxiliary sender signal.

When a 7DG call is dialed through units

registration, STL may operate immedlately

(HJ option) or after timing (HI option)

over & lead closed when AS operated.

N

11.08 When FO3 and S6' operate to close
the fundamental, the auxillary sender

maekes a high-resistance check toward the
sender over leads FTI and FRI, At the same
time another high-resistance check 1s made
toward the remote office to determine
whether its incoming trunk is normal.

The auxiliary sender next closes a low-
resistance loop to start the CAMA trunk

and when a terminating sender is seized,

~
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the auxiliary sender closes a low-resistance
wet loop toward the sender to operate the
TG relay. After a reversal is received
from the remote sender the auxiliary sender
closes a dry loop toward the sender over
the FTO and FRO leads.

C. Generatlon of CI Pulses

11.09 The CI pulsing circuit consists of
start pulse (SP) relay, pulse
generating (PG, PGl, PG2, and PG3) relays,
grounding SGR) relay, pulse tip and ring

(PT and PR) relays, relays 1-2 and 3-4
which supplement the contacts of the
crossbar register, and final pulse (FP)
relay.

11.10 Relay PG is a nonbiased capacitor-
timed polarized relay. It cannot
be sald to operate and release, but it
closes its front No, 3 contact when
energized in one direction by its primary
winding, closes its back contact when
energized in the other direction by its
primary winding, and remains on either
contact or between the contacts when not
energized. When current is first closed
through the primary in eilther direction,
its force is more than neutralized by an
opposing current, in its secondary winding,
the source of which 1s the charge or
discharge of .the timing capacitor. When
the capacitor has been charged or discharged,
current ceases to flow in the secondary
and the primary causes the armeture to
move from one contact to the other. The
actual time of operation varies somewhat
with variations in voltage, resistance,
and relay adjustment. It averages
about 0,068 second per single operation.
Jack PG affords a means to patch the
windings of relay PG separately to a
relay test set.

11.11 When PG closes its front contact,
CIl and SP belng operated, it
grounds out the 300-ohm battery and so
starts opposing currents in the two windings.
At first the effect of the secondary winding
1s stronger and the front No. 3 con-
tact is held c¢losed, but as the capacltor
discharged, the current in the secondary
dles down, untll the effect of the primary
becomes the stronger, when the relay breaks
1ts front contact and closes 1ts back con-
tact. Now the battery through 300 ohms is
not grounded out and currents start in the
two windings in the reversed directlon, At
first the effect of the secondary winding
1s stronger and the back contact 1s held
closed, but as the capacitor charges the
current in the secondary dies down until
the effect of the primary becomes the
stronger, when the relay breaks 1ts back
contact and closes 1ts front contact., Then
the cycle repeats,

11.12 In sending out CI pulses after the
trunk has been assigned and TG2
released, PG pulses as described with
PGl operating every time PG closes its
back contact. The pulsing must start with
the timing capacitor discharged and the PG
relays in a definite condition, with PG
closing its back contact., PGl and PG2
operated and PG3 normal. The capacitor is
discharged and PG set on its back contact.
PGl and PG2 operated and PG3 normal.
The capacitor is dischanged and PG set on
its back contact immediately after
communication with a marker when CI2
operating with SP normal, grounds out the
300-ohm resistance. When trunk test is
made and CI1 operates, PGl and PG2 operate,
but PG3 cannot operate because 1ts winding
is short-circuited.

11.13 When the trunk is assigned and TG2
is released, after PG2 and CI2 have
operated, SP operates and then PG and PGl
start continuous pulsing. PG2 being
operated and locked and PG3 normal before
the pulsing begins, the first release of
PGl removes the short-circuit from PG3
and operates. The next operation of PGl
short-circuits PG2 and releases, leaving
PG3 operated, The next release of PGl
releases PG3. The following operation
of PGl operates PG2 and so the cycle
repeats, Each complete cycle, which
generates four pulses to transmit one
digit, proceeds as follows:

Pulse PGl PG2 PG3

1 Up Up Down

2 Down Up Up
E Up Down

Down Down Down

11.14 When operated, PGl grounds the FR
' lead for a positive or blank odd
pulse, and when normal it grounds the FT
lead for a negative even pulse. GR
operates slightly later than PGl.

11.15 The winding of PG is connected to
the dial register to be in the
operated position when a positive odd pulse

is required. Operated, it connects 6500-
ohm battery to the FT lead, for the light
positive pulse. Normal, it connects ground
through back contact of GR to the FT lead,
8o that both sides of the trunk are
grounded momentarily to discharge the
trunk capacity, until GR operates immedi-
ately after PGl, after which the FT lead is
open to give the blank pulse., For the

first pulse, all of PGl is operated in
advance, but GR does not operate until SP
operates to start the pulsing.
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11.16 The winding of PR is connected to

the dlal register to be in the
operated position when a heavy negative
even pulse 1s required, or normal when a
light negative even pulse 1s required.
Operated, 1t connects 115-ohm battery to
the FR lead, giving the heavy negative
pulse. Normal, it leaves 6500-ohm battery
connected to the FR lead, giving the light
negative pulse,

11,17 After the entire number has been
transmitted, relay FP is operated

if its winding 1s connected. It breaks

the operating circuit of PGl when PG3 is

also operated, reverses the FT and FR leads

to send out a blank pulse and then a

heavy positive pulse, as will be described.

11.18 The NT- relays are required for
extra contacts on the dial registers.

They are used for call indicator calls

and free contacts for LAMA.

D. Connection of Pulsing Circuit to
Dlal Reglster

11.19 On the first and fourth pulse of
each digit the winding of PT is
connected through a back contact of PG3
to contacts of the crosspoints of the
crossbar dlal register, and on the second
and third pulses through a front contact
of PG3 to other crosspoint contacts on the
register, These points are grounded or not
according to the setting of the register
and the progress through the digits., As
the operation or nonoperation of PT is
significant only in the first and third
pulse, it has the preceding pulse to get
ready.

11.20 Similarly the winding of PR is

connected on the first and second
pulse through a front contact of PG2 to
crosspoint contacts, and on the third and
fourth pulse through a back contact on PG2
to other crosspoint contacts.

11.21 Since there are not enough contacts
on the crossbar register to give

all the combinations required, relays

1-2 and 3-4 are furnished, with their

windings connected to crosspoint contacts,

and their contacts connected through the

front and back contacts of PG2 and PG3

to the windings of PT and PR. If a certain

digit requires PT operated for the first

pulse and PR for the second, 1-2 operates

from a crosspoint and, in turn, operates

PT and PR for the periods during which

they should be operated. Relay 3-4 performs

a similar function for digits which require

PT operated for the third pulse and PR for

the fourth. ,
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11.22 The pulses are transmitted in a con-
tinuous stream, four pulses to each

digit. The first and third pulses of each

diglt are either blank or light positive, v

the second and fourth elther light or heavy ~

negative. The different combinations of

four pulses determine the number transmitted

for each digit. In addition, each negative .

pulse, whether light or heavy, serves to ad-

vance the distant control circult which re-

celves the pulse and registers the numbers

transmitted. :

11,23 Three dlfferent codes of pulse com-
binations are used, the regular one -
for the offlice code and all numericals ex-
cept thousands, the thousands code, and the
stations code, These codes are given in
the following table, where "n" represents
e light negative pulse, "N" heavy negative,
"p" light positive and "-" a blank pulse.
The four letters, J, M, R, and W corre-
sponding to numerals 5, 6, 7, and 9,
respectively, are the only stations
designations provided for. If no station
designation 18 dialed or if any other
numeral is dialed in error, a zero will
be transmitted. The stations code for
1 is not used 1n sending a statlons digit,
but 18 used in sending the flrst dilgit of a
10,000 number, which is not taken from the
station reglster,

REGULAR THOUSANDS STATIONS

O -ne=-n O-n-n O-n-n
lpn-n l-n-N lpn-n

2 - N -n 2pn-n ,
3pN-n 3pn-N

L - npn L - N-n

5=-n=N 5-N-N 5(J) =npn
6pne~-N SpN-n 6 (M) -n-=-N

7 - N - N 7p N - N 7(RYpN-n

8p N=~N 8-npn

O -npN 9-npN 9 (W) -N-n —~
E. Tandem Call, Under 10,000 .

11.24 When a call is routed through tandem
and the called number is under
10,000 relays, STB and STB' will have
operated in advance as described in 5.50
through 5.63, and all the other CI progress
relays A, A', B, B', C, C', STA, STA',
TH, TH', H, H', T, T', U, and U' will be N
normal when the trunk is assigned and

pulsing starts. .

11.25 When the trunk is assigned, that

is, when the distant battery and
ground connection which operated TG is
replaced by the sensitive and marginal
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pulse receiving relays of a CI control or
a tandem sender, TG releases and is
followed by TGl and TG2. The capacitor-
resistance bridge about the winding of TG
absorbs 1ts discharge to prevent a false
pulse going out. The purpose of the slow
release relay TGl 1s to prevent a false
assignment in case TG is momentarily
released, as may happen if the trunk 1is
8till connected to a customer from the
previous connection, and he should hang
up while the sender is awaiting assignment.
TGl and TG2 are not permitted to release
until CI2 and PG2 have both operated, to
be sure that the pulsing circuit is ready
to send pulses.

11.26 The release of TG2 connects the
pulsing circult to the FT and FR
leads through front contacts of CI1l and
operates SP to start the pulsing. The
crosspoints of the AA register are already
grounded through back contacts of relays
A and A' and some connections are already
set up from ground to the contacts of PG2
and PG3 to operate PR and PT as required
for the four pulses of the A digit.

11.27 The release of PG2 at the end of
the second pulse operates relay A,
which transfers the ground operating PT
and PR on the flrst and second pulse of
a digit from the AA register to the B
register. The next operation of PG2, at the
end of the fourth pulse, allows relay A'
to operate in serles with A, and the pair
lock in parallel with the winding of STL.
A' operating transfers the ground for
operating PT and PR on the third and
fourth pulse of a digit from the AA
register to the B register.

11.28 The pulsing proceeds, transferring
the grounds for operating PT and

PR two pulses at a time, through the AA, B,

¢, ST, TH, H, T, and U registers in turn,

by operating the progress relays A, A',

B, B', C, C', STA, STA', TH, TH', H, H',

Ty T'y, U and U', Each pair of progress

relays locks up either to the previous

palr or to off-normal ground.

11.29 Relay U' operates at the end of the
fourth pulse of the units digit,

which 1s the last digit, STB' being already

operated. U' operates FP if 1ts winding

is connected, S option, otherwise it

operates AVl, T option.

11.30 If FP is connected, S option, a
blank pulse is sent after the fourth
pulse of the unit digit with PG on its
back contact, PGl, PG2, and FP operated
and PG3 normal. Then PG breaks its back
contact, releasing PGl which lets PG3
operate. FP operated reverses the con-
nections between the FT and FR leads and
the contacts of PGl, and also connects
the 115-ohm resistance battery to the FT
lead, so the release of PGl starts a
heavy positive pulse, by removing shunt
from 115-ohm battery. The FP relay
operated also eliminates other shunt paths
from the BA resistance to prevent inter-
ference during the heavy positive pulse,

11.31 After the heavy positive pulse has

lasted for the usual pulse time,
PG closes its back contact. Usually that
would operate PGl, terminating the pulse
and releasing PG2; but this time, since
FP and PG3 are both operated, the back
contact of PG is cut off from the winding
of PGl but still connected to release PG2
directly. AV1 operates upon the release
of PG2 or AV2 during LAMA recording. The
heavy positive pulse continues until the
fundamental is broken by the operation of
AV2 or PGl reoperates, The operating
circuit for AVl is wired through a front
contact of SP so that it cannot be
operated falsely while station delay is
being measured.

11.32 The operation of AVl either after

the final pulse or after the units
digit if no final pulse is provided for,
marks the completion of the sender functions
on the call. Beside starting the series
of operation described in 3.15 through
3.19 to release the sender, it also
immediately releases the CI relays, which
stops the pulsing and breaks off the FT
and FR leads from the pulsing circuit,
With Fig. J if there is an unusually long
interval between the break of 7-8T and
the make of 9-10B, the AVl may not lock
on a CI call. With LAMA calls AV2 operates
and locks through NT3 if AST 1s operated
for recording, when the normal AVl operating
path is closed, When AST releases,
AV1 operates from its normal source, When
LAMA calls require use of an auxiliary
sender, option IP is required for the
proper method of operating relay AV1. The
AVl lead ground from the auxiliary sender
is under control of relay SP and the regular
AMA control relays, AST normel, and ARL
operated.
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F., Tandem Call, Number 10,000 or Qver

J1.33 When a call is routed through tandem
and the called number is 10,000

or over, relays STA, and STA' will have

operated in advance as described in 5.50

through 5.57 and all the other CI progress

relays A, A', B, B', C, C', TH, TH', H,

K, T, T', U, U', STB and STB' are normal

when the trunk is assigned and pulsing

starts,

11.3% The pulsing starts and finishes as
described in the preceding and is

the same throughout except that the digit
registered on the ST register 1s sent
last, after the one on the U register,
instead of being sent between those on the
C and TH reglsters, because of STA-STA'
being operated in advance instead of

in their regular order and STB-STB' in
thelr regular order instead of in advance.

11.35 The code for the digit on the ST

register 18 different and therefore
different springs on the crosspoints are
used,

11.36 The code for the digit on the TH
register 1s also different but as

the digit is invariably 1 for a number

over 10,000 it is only necessary to

provide a spe¢ial code for the one crosspoint,

and that 18 accomplished by wiring the

two leads from that crosspoint through

contacts on STB, one a front contact and

the other a back contact.

11.37 On calls requiring use of an
auxiliary sender it is required to

maintain CI pulsing uniformity of the

registered information sent to the auxiliary

sender. This is accomplished by:

(a) blocking operation of STB and STB!

which operate on a normal over 10,000

call; and (b) operating relay SWF to

convert, when a one is registered for a

fourth dialed digit (thousands registration),

the stations type CI pulse (p n - n) to

a thousands type pulse (- n - N). Now

all fourth dialed digits are pulsed as

thousands type CI pulses. All other

reglistered digits are pulsed as regular

type CI pulses,

G. Direct Call

11.38 When a call is routed direct, the
process of sending pulses 1s the
same as for a tandem call, except that
the A, B, and C digits are not sent, as
controlled by CLl operated, and the pulsing
starts on the ST or the TH register,
depending upon whether the number is under
or over 10,000, CL2 and CI4 are also
operated,
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11.39 Relays C-C' are operated in advance

as described in 5.53 and both the
progress relay operating leads and the
leads to the crosspoints are advanced to
the stations or thousands relays and
registers.

H., Two-Digit Office Code - Mfr Disc

11.40 If the tandem offices are arranged

to receive 3-digit office codes,
any 2-digit codes dialed are transmitted
a8 3-digit codes by interposing a zero
between the two digits dialed. The
progress through the reglisters is the same -
as if a 3-digit code were dialed, but as ~
nothing is registered on the B register,
a zero is sent for the second digit.

11.41 If the dialing area contains only
2-digit office codes. and the tandem

offices are arranged to recelve 2-digit

codes, relays B snd B' are omitted and

the wiring is looped past their contacts.

I. Two-Stage CI Class Calls

11.42 The sender can he srranged to transe-
mit CI pulses in two stnges by

furnishing Fig. AD and AL option. On this

class of call, the CLY relsy will be

operated, also the CI2 and CIA4 relays

from the originating marker. The 11B relsy

will also operate from a contact of the

CL5 relay.

11.43 When the customer has dialed the
office code and the marker has set

up the connection to an outgoing trunk

and office selections, if there are any,

have been completed, the sender will

proceed to make trunk test as outlined in

11.05 through 11.08. The CI pulses

corresponding to the office code will then

be transmitted to the tandem sender in

a normal manner.

11.44 When the C digit has been transmitted
and the C' relay has operated,

ground through a 90-ohm resistance from

the contacts of the CL2 and 11B relays 1is

connected to the No, 6 winding terminal

of the PG relay. Thls causes the PG relay

to stop pulsing and no further CI pulses

/\

are sent until the 11B relay has been -

released. This relay releases when dialing
has been completed and coin test has been
made and found satisfactory or when the
second 2-party test has been made and found
to agree with the first 2-party test.

When the 11B relay releases, the 90-ohm
ground is removed and the PG relay starts
to pulse again. This causes the CI pulses
corresponding to the numerical digits to

be transmitted to the tandem sender,

N




CD-25012-01 ~ ISSUE 31D - SECTION II

11,45 This arrangement of transmitting the

CI pulses in two stages is provided
to reduce the time required to set up the
connection. It also reduces the originating
sender holding time but increases the
tandem sender holding time.

11.46 The 11B relasy may be released when

the LR relsy operates. This causes
the sender to transmit zeros for the
numerical digits if the call 1s abandoned
while waiting for the numerical digits to
be dialed. :

12, ATTENDANT CALL

12.01 This section describes all the
operations on a completed attendant
call which are peculiar to that class of
call, There are two attendant classes,
both distinguished from full selector calls
by relay C being operated, and from CI
calls by CI2 being normal. CI4 alone is
operated on calls for restricted codes
which the marker has rerouted to an
attendant., On such calls the calling
customer will dial a number, and trunk
test is delayed until he does so. CL3
end CL4 are operated on calls made directly
to an attendant, by dial zero and official
codes and also permanent signals, CL3
serving to cancel the trunk test delay
for numericals., With Fig. BG or Fig. W,
coin test is canceled (Fig. E or AL).
Figure BG also cancels 2-party test on
attendant class calls (CL3 relay operated).
If the trunk is one which normally
returns reversed battery on trunk test,
relay OF 1is prevented from operating at
this time since it is required for TW
to be operated.

A, Fundamental Circuit

12.02 During trunk test the fundamental
is closed from the FT lead through
back contact of AV2, front of FO03, back
of F02, operating winding of OF not
shunted by its noninductive winding, back
contact of FS1l, winding of TG back contact
of CR5, back of CI2, front of CI4, front
of S6' and compensating resistance as
determined by the transfer contact of
CR3 and CR4 to the FR lead. If TW is
operated, the operating winding of OF is
short-circuited.

B. Trunk Test

12.03 An operator class call cannot be
routed through a panel distant offlce
selector and 1s therefore always skip of-
flce, because no provision is made to send
a pulse of reverse battery to put a distant
office selector in the cut-through position,

12.04 Trunk test is made with relays S6
and S6' operated. The fundamental
i1s closed when relays S6' and FO3 are
operated. S6' operates upon the release
of DC when the marker established con-
nection to a trunk, S6 having operated
with DC. FO3 operates upon the release
of FO2 and operation of RC after the
completion of .dialing operates STL, the

second party test is completed satisfactorily,

as described in 3,25, and coin test has
been completed 1if the coin feature 1is
provided as described in 7. and the
satisfaction of coin test, if any,
releases CTR, or from two-party message
rate calls if the first and second tests
have agreed. See 3.25 through 3.33.

12,05 TG operates to battery from the
distant end of the trunk, TG

operates TGl and that operates TG2; TG2

ogerates AV1 through front contacts of

S6 and CLY4 and back of OF1l and CL2;

front of ON3, TP1l, and TP2, AVl locks

up and starts the series of operations

described in 3.15 through 3.19 to release

the sender. When the zero operator

trunk is a tandem trunk, relay OPR operated

inserts the 14,500-ohm resistor Q in the

fundamental to provide the high-resistance

TG test required by the tandem trunk.

C. Trunk Test Omitted

12.06 Trunk test is omitted on calls
routed by the sender to overflow
trunks, that is, on all third trial actual
or simulated calls, marker grounds RO
lead, and on permanent signal calls where
a trouble release is received from the
marker, because it 1s desired to have the
sender cut the distriect through and
release itself, whether or not the marker
finds an idle overflow or permanent signal,
trunk, or an 1dle path to one of these
trunks. AVl operates through a front
contact of TRY just as soon as STL and
S6' operate. STL operates when dialing is
completed, and S6' operates upon the
release of DC. The marker operates and
releases DC without regard to its success
in establishing connection to a trunk.

D. Permanent Signal - MR

12,07 If the marker sends a trouble

release on a permanent signal call,
it cannot connect to a permanent signal
trunk and AV1 is operated through front
contacts of PS and TR2; PS breaks the
operating path for DST through front contact
of TR2 so a second marker will not be
called.
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F. Permanent Signal LAMA

12,08 The PS relay is operated as

, described in 16.05 through 16.09
and in 16.17 through 16.19 and PS1
operates, The marker sets up the con-
nection to a PS trunk or gives a trouble
release as a no trunk signal. Relay PS1l
provides a high-resistance trunk test
which 1s opened when AST operates. It
closes ground from TR2.as a "no trunk"
signal, closes lead FT for PS trunk
identification, also locks ARL. When
ARL operates (see 10,28 through 10.34),
AVl is operated directly through PS1 '
operated,

13. OVERFIOW AND TELLTALE

13.01 This section describes the action
taken by the sender if it receives
an overflow indication, which is a
reversed hattery from the fundamental in
any position of the sender except incoming
advance on a full selector call, It may
be occasioned by a panel type office,
incoming, or final selector running to
overflow of all trunks busy, or to
telltale because of trouble, or by a
crossbar tandem or terminating sender
running to telltale, or by a trunk to CI
or attendant with reversed conductors.
Indication on a DDD c2ll 1is when:
(a) no auxiliary senders are available;
or (b) the auxiliary sender times out, the
call is abzndoned, or battery on the
fundamental circuit is reversed. Briefly,
the action of the sender in the way of
returning to normal, to restore the
selection register and the selection
sequence circult to normal, and to call
a marker to break down the connection
forward and make another trial. The relays
principaelly concerned are the incoming
advance, overflow, and advance relays IA,
OF, OFl1, OF2, AV2, and AV3.

13,02 On a DDD call when an auxiliary
sender 1s unavallable for any
reason, as indicated by an unoperated SA
relay, trunk test 1s made to the remote
trunk since STA operated following stations
registration, then STL operated. The :
remote sender returns a wink signal and
relay OF operates., The marker would
ordinarily attempt a second trial, but
when it becomes attached, it sees both
the AR and OF leads grounded and sets the
call to overflow or announcement instead.
If there was a marker delay, the dial
pulses after stations registration (DPT
operated) go via DPT and AS operated and
SA normal to operate OF. The call is
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routed to overflow or announcement as
above when OF operated., Or with an
auxiliary sender attached (SA operated)
it attempts to make trunk test with a
remote trunk and recelves a reversal,
This reversal is repeated to the sender
over leads FT1 and FRI and the call is
routed to overflow or announcement.
Likewise on partial dial and abandoned
calls the sender is signaled by a reversal
to set up overflow or to begin discon-
nection.

13.03 When the sender completes trunk

test but before it 1s ready to CI
pulse 1t may be necessary for the sender to
be able to receive a reversal from the
auxiliary sender. To meet this condition
for DDD calls, a normal contact on relay
AS 1s placed in the shunting loop consisting
of S6 and CI2 operated and FS1 normal,

13.04 On a recycle call when a compressor

circuit is not available, operate
ground to relay S1 1s extended to the
subscriber sender recycle circuit for
operating an overflow relay in that circuit,
The call is then set to overflow as
described for the DDD ceall in 13.02 for AR
and OF leads grounded.

A. Action of Selector

13.05 The action of a panel selector,
crossbar terminating, or tandem sender
when it runs to overflow or telltale
varies somewhat with the different condil-
tions, but in general 1t connects reversed
battery to the fundamental and recognizes a
closure in the sender, then i1t connects di-
rect battery to the fundamental and recog-
nizes a second closure, known as trunk
closure, and returns to normal,

13.06 In some cases the distant circuilt
holds the reverse battery on the fun-
damental for a definite time after recog-
nizing the first closure and then breaks off
of 1ts own accord. In other cases it holds
1t on until the sender breaks the fundamen-~
tal closure, When BM wiring and appara-
tus are used the sender will walt for the
distant circuit to open the fundamental
circult for reverse battery in all cases
except "office telltale", "office overflow"
and "incoming brush telltale" where the
sender will open the fundamental when the
OF2 relay releases, if STP is operated.

B. Recognition by Sender of Reversed
Battery

13.07

‘If a panel distant office selector
runs to overflow in hunting for a

-~

-,

~




CD-25012-01 - ISSUE 31D - SECTION II

CT trunk, or if a trunk to CI or attendant,
which has its conductors reversed, is
seized, the sender at that time will be

in trunk test position with TG and OF in
the fundamental. They will both operate

on the reversed battery. TG operates TGl
and TG2, buthwithout further effect
because OF1 breaks the circuit to the
contact of TG2, which would operate CIl.

OF locks up and it operates OFl through
front contact of S6' and back of FS1.

OF1 closes a circuit to operate IA. With
AN wiring IA operated, shunts TG, lowering
the fundamental to operate a relay in the
distant office selector. The early closing
front contact of IA 1s ineffective because
STP 1s not operated, but its late closing
front contact operates O, BO, and FO
through a front contact of CI4. FOl and
F02 operate, opening the fundamental.

FO3 releases and AV2 operates, reclosing

it when FO2 releases (AN wiring) for trunk
closure. With AN wiring, ground from 1-3B
of AV2 contacts of IA, CI4, and S6' operated,
delays operation of FO and BO until OF2
releases,

13.08 1If a panel office selector runs to
overflow in hunting for an incoming
selector, the sender at that time will be in
trunk test position with TG or MIG and
the 14,500-ohm resistance in the fundamental.
OF 18 short-circuited to prevent its
possible operation at this time when the
fundamental bridge is too high in resis-
tance to be recognized by the distant
circuit as a closure. TG or MIG will
operate on the reversed battery and the
sender will advance to the incoming brush
position where STP and OF are in the
fundamental. They will both operate on
the reversed battery. OF locks up and
it operates OF1 through a back contact of
S6!', OF1 closes a circuilt to operate IA,
The early closing front contact of IA
operates O, and after a short interval
slow relay OF2, its operating path broken
by the operation of OFl, releases and
breaks the circuit from the contact of
STP, thereby allowing BO and FO to operate.

13.09 If a panel incoming selector runs
to overflow in hunting for a final
selector, or if an office incoming or
final selector, or a terminating sender
runs to telltale, the sender at that time
will be in some selection position with
STP and OF in the fundamental. They will
both operate on the reversed battery. OF
locks up and operates OF1l through a back
contact of S6'. OF1l closes a circuit to
operate TA, The early closing front contact

of TA operates O, and when the distant
selector opens the reversed battery and
releases STP, or when OF2 releases, BO
and FO operate. The late closing front
contact of IA serves to 1lnsure the
operation of O, BO, and FO with ground
cut-off incoming selectors giving a
very short pulse of reversed battery as
described for "incoming advance" in
10,39 through 10.45,

C. Trunk Closure

13.10 When FO operates in any of the
conditions described in the

preceding, it operates FOl through front

contact of OFl, FOl operates FO2 and

that releases F03. FO02 breaks the fundn-

mental to give the signal required in

some cases for the distant selector to

apply direct battery if BO has not already

done so.

13,11 Relay FO2 operating also: (a) oper-
ates AV2 and that locks up; and

(b) opens a 500-ohm bridge clrcuit which

is across the fundamental with AN optilon.

The operation of AV2 and the release of

703 remove all grounds holding O, BO, and

FO and they release. The release of FO

is followed by the release of FOl and FOZ.

13.12 The operation of AV2 and release of

FO2 (AN option) bridges the 500-ohm
resistance across the FT and FR leads to
serve as a trunk closure for the distant
selector, and opens the FT lead from the
fundamental circult to prevent STP or TG
from operating on the trunk closure.

13.13 Relay FO02 releases slow relay AV3,
and that releases after the trunk
closure interval,

D. Recall of Marker

13.14 The release of AV3 with AV2
operated and AV1 normal, grounds
the TRL lead. As described in 7.09
through 7.16, this causes the release of
DST and DRL, all selection register relays
locked to DST and all relays fed by off-
normal battery, including OF. OF releases
OF1, which in turn releases IA and AV2,
and the release of AV2 removes ground from
the TRL lead. A marker is called for a
second or third trial as described in
7.09 through 7.23,

14, ABANDONED CALILS

SYNOPSIS

14,01 This section describes the procedure
if a calling customer hengs up the
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receiver at any time before the sender has
completed its normal functions on a call,
If the train of connections to the called
line has been partly built up, it 1is
necessary that steps be taken to restore
all selectors to normal. This may take
some time and the calling customer may
wish to start another call at once, so

the first step is to release the line
immediately. Next the selectors in the
train are put in position to restore to
normal, and finally the sender is released.
The procedure depends upon the class of
call and the stage to which it has advanced
when it 1s abandoned, When the calling
customer has hung up long enough to

release SR and SR1l, LR operates through

a front contact of ON2 and back contacts
of SRl and L, and it locks up to off=~
normal ground. LR operates STL as if
dialing had been completed, to stop timing
if station delay is being measured at the
moment the call is abandoned, and to
permit the final test to be made, to
operate TP if a ring party was calling.

The LR relay also prevents selzure of a
transverter for LAMA calls. As described
in 3.20 through 3.22, LR causes the immediate
disconnection of the calling line by
connecting low-resistance battery to the
LR lead, but the sender proceeds undisturbed
until AV1 is operated in some way, when
the sender link switches and the district
and offlce switches are released and the
sender returns to normal., The following
describes how AV1 1s operated under
different conditions and the preliminary
operations,

A, Call Abandoned Before Marker 1is
Engaged

14,02 If the call is abandoned before the

sender has engaged a marker, no
connection has been made through the
district and office switches, and there
will be no reason for the sender not to
be disconnected at once, If a marker has
been used and dismissed, but DST AB or
DRL AC option is momentarily normal prior
to a second trial caused by an overflow
condition or trouble release, there may
be a connection build up to a distant
selector, but the latter has been put in
condition to return to normel as described
in 13.10 through 13.13 so the sender may
be disconnected ~t once.

14,03 With AC option, but not with AB,

1s relay DST has opernted, but due
to marker delay, no marker has been engaged,
relay LR operated removes battery from
the CBS lead. The LR relay operates only
before ground on lead SBY from the marker
connector, indicating marker engaged, has
prevented release of relay SRI1.
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14,04 Under any of these conditions, AV1
operates -at once through LR
operated.

B. Call Abandoned While Marker is

Tngaged

14,05 When a marker is engaged it

operates DC; then DRL and establishes
connection to a trunk and checks a ground
supplied to the district by a front contact
of DRL connected to the LR lead, and finally
it releases DC. If i1t should not find
this ground it would block.

14,06 The operation of LR on an abandoned
call normally removes ground from
the IR lead and substitutes low-reslstance
battery. To prevent such action at the
critical time when the marker is testing
for ground, a front contact of DC is
arranged to bridge the back contact of
LR, so the battery is grounded out for as
long as DC remains operated.

14,07 After the marker releases the
sender, relay LR may operate with
results as indicated in the following.

C., Full Selector Call Abandoned

14,08 1In order to restore any distant
selectors which have been seized,
the sender is allowed to proceed with 1ts
regular functions until the first
opportunity arrives to force an incoming
or final selector to telltale, and that
is done by preventing the satisfactlion
of the counting relays in the sender.

14,09 The sender completes any distant of-
fice selectlons in the route, makes
trunk test and attempts incoming brush se-
lectlon; or 1f the sender has progressed be-
yond that point before the call was aban-
doned, 1t attempts the next selection in
order. Nelther trunk test nor any selec-
tion is delayed for dialing 2-party or
coin test because the paths through the
normal hold magnets which ordinarily delay
the release of FOl and F02 are opened at
back contacts of LR or STL relay.

14,10 The release of SRl opens the circuit
from the contact of STP to prevent

interference with distant office selections,

but an incoming or final selection sends

the selector to telltale,

14,11 The distant incoming selector sends
a pulse of reversed battery over the

fundamental, the sender recognizes it as

described in 13.09, and then the sender

makes a trunk closure as described in

13,10 through 13.13.

~~

N
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14,12 On a telltale caused in any way
except by an abandoned call, the
trunk closure is followed by the recall of
a marker to make another trial, as described
in 13.14, When LR is operated, the release
of AV3 with AV2 operated causes AVl to
operate instead of grounding the TRL lead,

D. CI Call Abandoned

14,13 On abandoned CI calls where the

TW relay is operated, see 7.51,
to restore any distant office selectors
which have been selized and to satisfy a
CI attendant who may have been signaled,
the sender is allowed to proceed with its
regular functions to the end, but as far
as possible, zeros are substituted for the
dialed digits in the transmission of CI
pulses.

14,14 The sender completes any distant

office selections in the route, makes
trunk test, awaits assignment, and then
sends out the CI pulses and operates AVl
in the usual manner. Trunk test is not
delayed for dialing or coin test because
the path which ordinarily delays the
release of FOl 1s broken at a back contact
of IR, All digits transmitted after the
release of SRl are sent as zeros because
the operating paths of PT and PR are
broken at front contacts of SR1l. If
dialing has not progressed far enough to
operate either STA-STA' or STB-STB', the
latter pair will be operated through front
contact of CI1l and back of STA'. This
prevents sending nine digits, If the call
is not routed through a distant office
selector and 1s in the awaiting assignment
position, this time is canceled and the
sender releases immediately.

14,15 1If the assignment is delayed to such
an extent that the sender reaches
the stuck-sender position without
assignment having been made, AV1 will then
operate by a path through back contact of
SR1, front of TGl and front of CL2, thence
through front of SS if monitored or
automatic primed timing 1s employed or
front of TN i1f timed release is employed.

14,16 If the TW relay is normal, it is
not necessary to wait for assignment
of the call to satisfy any distant office
selector so, as soon as the sender makes
trunk test, the AV1 relay operates from
a front contact of S6', back contact TW,
front contacts of CL2 and TGl and back
contacts of SR1 relay. This extinguishes
the trunk lamp at the attendant position
as soon as possible.

Auxiliary Sender Abandon Call

14,17 When a call is abandoned after an
auxiliary sender is attached, the
LR lead ground is extended to the
auxiliary sender to operate its line
release relay LR: and (a) If the release
relay operates during CI pulsing the
suxiliary sender opens the MF pulse
generating supply circuit to prevent MF
pulsing on the fundamental forward. This
action stops MF pulsing of zeros for any
remaining digits following the abandonment.
When the customer sender opens the start
lead to the auxiliary sender link, the
auxiliary sender and the loop circult
drop off; (b) If the call is sbandoned
before the trunk test is completed to the
remote office, the LR relay in the
auxiliary sender operates. The action in
the auxiliary sender is to open the
fundamental circuit toward the remote
trunk and to return an overflow signal to
the customer sender. With IN option and
if dialing has not yet progressed beyond
the point when an auxiliary sender has
been called in (SA normal) and decoding
is complete, abandonment under this
condition proceeds as follows. Relay
F0l and F02 release serially and FO3,
operating, closes the trunk guard bridge
to the remote trunk and trunk test is
made. Relay SWF operates when the trunk
guard relay TG2 comes up, NB option. With
NA option, relay AS must also be operatea.
The slow operate relays CIl1 and CI2 are
released at thls moment. Opening of the
fundamental by SWF appears as if assignment
had taken place and the trunk guard relays
drop and PCI pulsing begins., The CI
register relays operate as on a normal
call and when pulsing is complete, AV1
operates to release the sender (see 14.19).

E. Attendant Call Abandoned

14,18 The sender makes trunk test and that
operates AV1 in the usual way.

Trunk test is not delayed for dialing or

coin test because the path which ordinarily

delays the release of FOl is broken at a

back contact of LR and the 2-party check

path is opened by CL3 operated.

F. CI Call Abandoned - Option IN

14,19 If a call is abandoned and the
sender is wired for IN option the
sender operations are as follows, Trunk
test is started as on a line release call
when LR and LRl operate., With LR1 and TG2
operated, an operate circuit is closed to
the winding of relay SWF, NB option (CI1
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Page /15 7\




CD-25012~01 - ISSUE 31D - SECTION II

and CI2 are slow operate and are released
at this moment). SWF operated opens the
fundamental toward the remote trunk which
drops the supervisory relay in the trunk
and the trunk guard relays in the sender.
This action now appears as the signal for
PCI pulsing to begin. The PCI pulsing does
not, however, go out since SWF, which is
holding the fundamental open, is locked
under control of ILRl. Therefore, with the
IN and NB options the sender completes its
CI functions and operates the AV1 relay as
on a regular CI class of call without
calling in a remote tandem sender to aid
in the disposition of this type of call

on abandonment., With NA option the above
is true only for MF calls and for CI

calls the sender releases (see 14,13 through

14.14).
15, TIMING CIRCUIT AND TROUBLE CONDITIONS

=T WTTH MONTTORING OR AUTOMATIC PRIMING

15,01 This section describes the timing
circuit and the procedure for perma-
nent-signal, partial-dial, and stuck-sender
condition in equipment where the two lat-
ter conditions are handled by a sender moni-
tor, Time 1s measured by timing interrupter
T™M whilch has a 20-second cycle,.closing 1ts
contact for 10 seconds and breaking 1t for
10 seconds, and timing interrupter TM1l which
has a 10-second cycle, closing 1ts contacts
for 0.4 seconds and breaking its contacts for
9.6 seconds. The relays of the timing and
trouble circuits are as follows: ALl,
AL2, ULl, and UL2 auxiliary to the dial
register circult; timing TM1, TM2, TM3
and TM4; permanent signal PS, stuck
sender SS; monitor lamp ML; monitor tip
MT; and monitor sleeve MS and MS1l; the
last requlred only if coin service is
provided. Interrupter SD 1s used to flash
the sender lamp when it 1s necessary to
signal the monitor.

A. Measurement of Time Intervals

15.02 From ONl operated or elsewhere,
ground is connected to interrupter

™ or TMl, the TM relays being normal,

TMLl operates when the interrupter is

closed, TM2 operates on the first break

following, TM1l releases on the second

break. This LO-second cycle for interrupter

TM or 20-second cycle for interrupter

TM1 1is repeated as long as the respective

Interrupter remains grounded.
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15.03 Relays TM3 and TMY4 are actuated by a

front contact of relay TM2. When in~-
terrupter ™ 1is used, relay TM3 operates in
0 to 20 seconds after the connection of
ground to interrupter TM; TM! operates 20
seconds later; and TM3 releases after 20
seconds more, When interrupter TM1 is used,
relay TM3 operates In O to 10 seconds after
the connection of ground to interrupter TM1,
TM! operates 10 seconds later; and TM3 re-
leases after 10 seconds more,

15.04 The ground connected to the inter-

rupter is also the locking ground
for the TM relays, and whenever it is -
broken all the operated TM relays release, ~

B. Timing for Dialing to Start

15.05 The interrupter is connected to an

off-normal ground lead through back
contact of relay ALl, and when ON1 or ON4
grounds that off-normal lead the TM relays
start to function.

15.06 When the sender is seized the timing
clrcuit starts to measure for a
period of 20 to 30 seconds when option JT
is furnished or 20 to 40 seconds when
option JS (Mfr Disc) is furnished. If the
first digit 1is reglstered within that time,
the timing circuit is restored and starts
again., Otherwise a permanent signal is
registered and the call is routed to a

permanent signal trunk.
15,07 If a digit is dialed in time it
registers on the A and AA registers
and ALl operates from a front contact of
the AA hold magnet, to lock up for the
remainder of the call., ALl breaks ground
from the interrupter and any operated TM
relays release, When they are all normal
AL2 operates to lock up for the remainder
of the call unless ML should operate.

20- to 30-Second Permanent Signal
Timing (Option JT)

15.08 T1f a digit is not dialed in time,
the release of relay TM2 operates
relay TM4. The next closure of interrupter
TM1 operates relay TM1 and the subsequent
open operates relay TM2 which, in turn,
operates relay PS to start the permanent
signal routing. The timing continues and
if the call is not disposed of in ten
seconds more, TM3 and TM2 both release
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operating relay SS. Relay SS operated, 15.13 If the dialing is not completed in

operates relay MF which calls in the time, TM4 operates and locks in 20
sender monitor and opens the path from to 40 seconds, and 10 seconds later TMl
lead LR to ground through the front contact operates and causes ML to operate and
of relay DC (Y wiring only) so that relay lock. This calls in the monitor, but if
IR can substitute low-resistance battery the dialing 1s completed before the

. for ground on lead LR and cause the monitor answers, ULl operates, restores
district Junctor to free the customer line. the TM relays and ML, and the connection

proceeds as if there had been no delay.
20- to 40-Second Permanent Signal

Timing OptIon JS {Mfr Dlsc) D. Timing for Release
15,09 If a digit 1s not dialed in time, 15.14 When dialing has been completed
TM4 operates and locks, and causes except for a registration on the
PS to operate and lock starting permanent station register, the timing ecircuit
> signal routing. The timing continues and starts again to measure a period of from
. if the call is not disposed of in 40 more 30 to 50. seconds, unless the call is
seconds, TM3 and TM2 both release, causing routed through a distant office selector
SS to operate and lock up. SS operates or 18 of a CI class, when the period
ML which calls in the monitor and opens measured is from 60 to 80 seconds. If
the path for the LR lead to ground through the call is not disposed of and the sender
the front contact of the DC relay (Y wiring released in that time, the sender monitor
only) so that the LR relay can substitute is signaled.
low=-resistance battery for ground on the
LR lead and cause the district Junctor to 15.15 When relay UL2 operates on the
free the customer lines. restoration of the timing circuilt

after the completion of dialing, it
Coe Timing for Dialing to Finlsh Except grounds the interrupter and so starts the
Jtations (see Far% 18, for sender TM relays on another cycle,

sSupervisory Meters)
15,16 If the sender is not released

15,10 When the first dlglt has been dialed, within 30 to 50 seconds, TW and
the timing circuilt starts again to CL2 normal, TMY operates and locks in
measure a period of from 30 to 50 seconds. 20 to 4O seconds, and 10 seconds later
If the unltse diglt 1s reglstered in that TM1 operates and causes SS to operate
time, or the office code completed for an and lock, If the sender is not released
attendant call without number, the timing " in 60 to 80 seconds, TW and/or CL2
clrcult 1s restored and starts again. Other- operated, TM3 and TM2 release and, with
wlse the sender monltor 1s signaled, TML locked up, cause SS to operate and
lock, SS operates ML which calls in the
15.11 When relay AL2 operates during monitor, but if the sender is released
restoration of the timing circuit before the monitor answers, SS and ML
after the registration of the first digit, release with all the other relays, and the
it grounds the interrupter through a back monitor signal is extingulshed. The
: contact of ULl, Thls starts the TM relay operation of the TW or CL2 relay is
! on another cycle. determined by cross-connections in the
marker, If the equipment beyond this
15.12 If the units digit 1is dilaled in sender times out and gives the sender
‘ time, it reglsters on the U register a reversed battery signal for a second
and ULl operates from a front contact of trial, the timing 1s momentarily reduced
the U hold magnet, to stay up for the by the release of the TW or CL2 relay
remainder of the call, When the dialing and the SS relay mey operate with AP
18 completed on an attendant call without option. With AQ option, the stuck sender
numericals, relay STL is operated as timing is recycled when relays TRl and
described in 5,50 through 5.52 and STL TR2 operate for a trial second marker
operetes ULl, to stay up for the remainder trial.
‘ of the call., ULl breaks ground from the
‘ interrupter and any operated TM relays 15,17 If a coin test is made and fails
} ' release. When they are all normal, UL2 while the sender is timing for
operates to lock up for the remainder of release, relsy CNL operates to call in an
the call or until CNL or SS operates, attendant as described in 6.20 through 6.23.
i SECTION II
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CNL releases UL2, which stops the timing
and restores the TM relays. If the coin
test 1s then satisfied on a retest, CNL
releases, UL2 reoperates, and the timing
for release starts again.

E. Permanent Signal

15.18 1If PS operates because dialing
does not start in the time allowed,
it calls in a marker and sends it the
permanent signal indication as described
in 7.02 through 7.07 and 7.24 through
T.27. A connection is then made to a
permanent signal trunk in the same manner
as other attendant class calls are
completed. If the sender receives a
trouble release signal from the marker,
the sender releases as described under
12,07. With LAMA the sender connects to
the maintenance recorder and transmits
the calling line PS number, also a no-
trunk signal if all PS trunks are busy.

F. Partial Dial

15.19 1If ML operates because dilaling is
not finished in the time allowed,

it releases AL2 and releases the TM relays.

It also grounds interrupter SD and switches

its connection to flash the sender lamp

and grounds the auxiliary signal circuit

at the A switchboard.

G. Stuck Sender

15,20 1If SS operates because the sender

is held beyond the time allowed
after dlaling is completed, it operates
ML, which releases AL2 and signals the
monitor as described in the preceding
subsection.

15.21 Relay SS grounds the common SS
lead to & stuck sender register
operating the same. This ground is held
on the common lead only while ML is
operating and AL2 releasing.
15.22 If SS operates because the sender
is held 40 seconds after PS
operates on a permanent signal, it
operates ML to signal the monltor as
above, but does not operate the stuck
sender register because AL2 has not been
operated,

15.23 Relay SS operated, removes direct

ground from the LR lead (Y wiring
onlyz which permits the LR relay to
substitute low-resistance battery for
ground on the LR lead and causes the
district Junctor to free the customer
line.

SECTION II
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Pushbutton Call, Stuck Sender - Option IZ

15.24 1In case the converter circuit
detects a mutilated digit, it will

- connect ground to lead MID and prevent

the operation of relay AVl when the CTR
key in the sender make-busy frame is
operated. The converter circult also
connects overflow tone to lead OF to
return overflow to the calling customer,
when the converter encounters a trouble
condition.

H. Monitoring

15.25 A sender which is stuck due to
failure to release, may be released

as on an sbandoned call if the customer

hangs up either before the monitor

answers the lamp or after disconnect,

15.26 Upon observing a lamp signal the
monitor will plug into the talking
Jack with a talking cord. Battery on S
operates relay MS, which extinguishes the
lamp and cuts off the auxiliary signal
while the plug is in the jack. MS operates
MS1l if furnished, the operation of or
both relays opening leads T and R from
the dialing circuit so no further
registration can be effected if it is a
partial diel, and closing them to the
talking Jack. These relays close a
local circuilt to hold relay L operated,
to prevent breaking the connection between
line district and sender,

15.27 The monitor will request the

customer to clear the connection
by hanging up, and will then remove the
cord plug. This falling, the monitor can
frequently cause & release by inserting
the talking plug momentarily in the
priming Jjack. Ground from the tip of the
talking cord operates relay MT,

15.28 1If relay DST has not operated, the

disling not having progressed far
enough to call for a marker, PS will
operate through front contacts of MI and
RALl or L2 and back contacts of TRl and
DST. The calling line will then be con-
nected to a permanent-signal trunk. The
front contact of RAl or L2 prevents the
operation of PS if the sender is primed
by mistake while idle.

15.29 If DST has been operated, elther
DST or TRl will be operated and

'ground through two front contacts of MT

and a front contact of DST or TR1l, will
operate IR if not already operated when
SR1 1s released by the customer hanging
up. If IR was not already operated, the

N
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district will disconnect the calling line,
releaseing L, SR, and SR1l, and AVl will
not operate until SR1 has released, AVl
will cause the disconnect of the sender
ag usual, The operating leads for LR

and AV1 are carried through back contacts
of PS, so they cannot operate on an early
stuck sender release which operates PS
and then DST. ‘

15.30 If the attempt to release a stuck
sender falls, the lamp will light
again when the plug is withdrawn,

15.31 If the plug of the talking cord is
left in the priming Jack instead of
being immediately withdrawn, or if it is
inserted in the priming jack of an idle
sender by mistake, it will hold the
sender busy by MT operating ON1 and will,
in time, flash the monitor lamp if it is
not already flashing.

15,32 Whenever relay MB 1s operated, the
lemp burns steadily.

I. Automatic Priming After Time-Out

15.33 When the ML relay is operated by

either a partlal-dial or stuck-
sender condition, it locks to off-normal
ground and operates the MT relay. The
operation of MT relay will light the SS
lamp at the sender make-busy frame and will
automatically prime the sender as occurs
with sender monitoring, described in 15,27
through 15.29, and when the operator
inserts the talking cord plug in the
priming Jjeck.

15,34 If the attempt to release the
sender falls, the SS lamp will

remain lighted and after an interval of

6 to 13 seconds, the associated delay

alarm circuit (AL) lamp will light and

the aisle pilot and audible alarms will

operate. A make-busy plug inserted in the

MB Jjack operates the MB relay and also

retires the alarm signals.

15.35 If Fig. AA Mfr Disc is equipped,
the SS lamp signal will be flashing
instead of steady.

16. TIMING CIRCUIT AND TROUBLE CONDITIONS
T WITH TIMED RELEASE - A&M ONLY

16.01 This section describes the timing
clrcuit and the procedure for perma=-
nent -signal, partial-dial, and stuck-sender
conditions, in equipment where under the two
latter conditions the connection 1s automa-
tically released. Time 1s measured by a

timing (TM) interrupter which has a 20-
second cycle, closing its contact for

10 seconds and breaking it for 10 seconds,
and timing TM1 which has a 10-second cycle
closing its contacts for 0.4 seconds and
bresking its contacts for 9.6 seconds,

The relays of the timing and trouble
circuits are as follows: ALl, AI2, ULl,
and UL2 auxiliary to the dial register
circuit; timing TM1, TM2, TM3, and TMi;
permanent signal PS; tone TN; stuck
sender SS; and register REG.

A, Measurement of Time Intervals

16.02 Whenever ground is connected to
interrupter TM or TM1 with the TM
relays normal, TM1l operates when the
interrupter is closed, TM2 operates on the
first break following, TMl releases on the
second closure, and TM2 releases on the
second break., This 40O-second cycle for
interrupter TM, or 20-second cycle for
interrupter TM1 is repeated as long &s
the respective interrupter remains grounded.

16,03 Relays TM3 and TM4 are actuated by a

front contact of relay TM2. When in-
terrupter TM 1s used, relay TM3 operates in
0 to 20 seconds after the connection of

ground to interrupter TM, relay TMU4 operates

20 seconds later and relay TM3 releases
after 20 seconds more. When interrupter TM1
is used, relay TM3 operates in O to 10 sec-
onds after the connection of ground to
interrupter TM1, relay TM4 operates 10
seconds later, and relay TM3 releases

after 10 second more.

16.04 The ground connected to the

interrupter is also the locking
ground for the TM relays and, whenever it
is broken, all the operated TM relays
release.

B. Timing for Dlaling to Start

16.05 The interrupter is connected to an

off-normal ground lead through
back contacts of relays ALl and SS, and
when ON1 grounds that off-normal lead,
the TM relays start to function,

16,06 The timing circuit starts to

measure a period of 20 to 30 seconds
when option JT is furnished or 20 to 40
seconds when option JS (Mfr Disc) is
furnished. If the first digit is registered
within that time, the timing circuit is
restored and starts again. Otherwise, a
permanent signal is registered and the
call is routed to a permanent-signal trunk.
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16.07 If a digit is dialed in time it
registers on the A register and

ALl operates from a front contact of the

AA hold magnet to lock up for the remainder

of the call., ALl breaks ground from the

interrupter and any operated TM relays

release. When they are normal AL2

operates to lock up for the remainder of

the call unless SS should be operated.

20- to 30-Second Permanent ~-Signal Timing
{Option JT')

16,08 1If a digit is not dialed in time, the
release of relay TM2 operates relay
TM4, The next closure of interrupter TM1
operates relay TM1l and the subsequent open
operates relay TM2 which in turn operates
relay PS, Relay PS operates relay TN when
option CD is furnished, or SS when option
CE 1s furnished, The timing contlnues and
if the call 1s not disposed of in 10 seconds
more, further action 1s taken as described
in 16,17 and 16.18. -

20- to 40-Second Permanent-Signal Timing -
Optlon J35 (Mfr Dlsc)

16,09 If a digit is not dialed in time,

TM4 operates and locks, and causes
PS to operate and lock up, and that, in
turn, operates TN, with CD option, or SS
with CE option. The timing continues and
if the call is not disposed of in 10
seconds more, further action is taken as
described in 16,17 and 16.18.

C. Timing for Dialing to Finish Except
Statlons - (see Part 18, for Sender
Supervisory Meters)

16.10 When the first digit has been dialed,
the timing circuilt starts again to

measure a period of from 20 to 40 seconds.

If the units digit 1s registered in that

time, or the office code completed for an

attendant call without numericals, the timing

circuit 1s restored and starts agailn,

Otherwise a disconnect tone 1s sent to

the calling customer.

16.11 When relay AL2 operates on the

restoration of the timing circuit
after the registration of the first digit,
1t grounds the interrupter through a back
contact of ULl, This starts the TM relays
on another cycle.

16.12 If the units digit is dialed in

time, it registers on the U register
and ULl operates from a front contact of
the U hold magnet, to stay up for the
remainder of the call. When the dialing is
completed on an attendant call without
numericals, relay STL 1s operated as
described in 5.50 through 5.52, and STL
operates ULl, to stay up for the remainder
of the call., ULl breaks ground from the
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interrupter and any operated TM- relays
release, When they are all normal, UL2
operates to lock up for the remainder of
the call unless SS should operate or for
second trial.

16.13 If the dialing 1s not completed in

time, TM4 operates and locks and
causes REG to operate, operating TN which
locks up to send out the tone, Then TN
releases REG. The timing continues and
if the customer does not hang up and
release the sender in 20 seconds more,
further action is taken as described in
16.20 through 16.24,

D, Timing for Release

16.14 When dialing has been completed,

except for a registration on the
stations register, the timing circuit
starts agaln to measure a period of from
20 to 40 seconds unless the call is routed
through a distant office selector, crossbar
tandem, or is of a CI class, when the
period measure is from 60 to 80 seconds.
If the call is not disposed of and the
sender released in that time, a disconnect
tone is sent to the calling customer,

16,15 When relay UL2 operates on the
restoration of the timing circuit

after the completion of dialing, it grounds

the interrupter and starts the TM relays

on another cycle.

16.16 1If the sender is not released
within 20 to LO seconds, TW and CL2
normal TM4 operates and locks, and operates
REG. REG, in turn, causes TN to operate
and lock up to send out the tone. Then
TN releases REG. If the sender is not
released in 60 to 80 seconds, TW and/or
CL2 operated, TM3 and TM2 release and with
TM4 locked up, cause REG and TN to operate,
The timing continues and if the customer
does not hang up and release the sender
in 20 seconds more, further action 1s taken ™
as described in 16.25 through 16.42. The
operation of TW or CL2 relay is determined
by cross-connections in the marker,
Timing is recycled on a second trial with
AQ option.

E. Permanent Signal

16.17 With CD option, if PS and TN
operate because dialing does not
start in the time allowed, PS calls in a
marker and sends it the permanent-signal
indication as described in 7.02 through
7.08 and 7.24 through 7.27. A connection
is then made to a permanent-signal trunk
in the same manner as other attendant
class calls that complete, see Part 12.
The operated PS relay locks to off-normal
ground; operates relay DST calling in a
marker; grounds marker leads Al and Al;

™
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connects leads A2 and A5 to the CKl lead;
releases the A reglster; opens the TP
operate test path; partially closes the
AVl operate path and operates the TN and
then the SS relay after a delay.

16.18 With CE option, the TN relay does
not operate, the SS relay operates
10 seconds after the PS relay operates and
no disconnect tone is given. If the
sender 1s not released in 10 seconds after
PS operates, TM1 will operate and SS then
operates through front contacts of TM1
and a back contact of AL2. SS locks up
and releases all other timing circuit
relays except PS. When TM! releases, it
lights an individual sender lamp and
energizes the auxiliary signal at the
sender make~busy frame,

16.19 If relay MB is operated to keep
the sender out of service, the
auxiliary signal lead is broken.

F, Partial Dial

16,20 If TN operates, because dialing up
to stations is not completed in

the time allowed, it sends out a distinctive

tone. REG operates momentarily in the

process of operating TN, and grounds a

common partial dial register circuit long

enough to operate the register.

16,21 1If the calling customer does not
hang up and release the sender
within 20 seconds after TN operates, TM1
will operete and then TM2, causing the
operation of PS if the dialing has not
progressed far enough to operate DST, or
LR if DST or TRl is operated., If PS
operates, the customer 1is connected to a
permanent-signal trunk; if LR operates,
the line is disconnected and the sender
released as if the customer had hung up,
as described for abandoned calls.
16.22 Tf the sender is not released in
10 seconds after PS or LR operates,
TM1 releases and operates ULl, which locks.
This releases the TM relays, operates
UL2 and starts timing for release as if
the dialing had been completed.

Auxiliary Sender Partial Dial

16,23 Handling of DDD calls on partial
-dial deviates considerably from
ordinary local operation. Since the
auxiliary sender is under control of the
subscriber sender, release of the former
circuit after time-out must be through
some expedient to start a satisfactory
disconnect of both senders. Ordinarily if

dialing has progressed to the point where
an auxiliary sender has become attached,

SA operated, release conditions are
derived by setting up overflow in the
subscriber sender. When the auxiliary
sender times out in 6 to 12 seconds, 1t
sends & reversal to operate OF and at the
same time grounds lead DC to operate STL.
OF and STL operated begin a series of
relay operations to release and reoperate
relay DST. When the marker attempts
second trial the sender indications to it
are for overflow since operation of SA
has extended the TR2 ground on lead AR to
be on lead OF also.

16.24 When no auxiliary senders are
available on either DDD or 7DG
calls and the customer stopped dialing
after the seventh digit the following
circuit operation ensue: (a) on the DDD
call after short timing 3 to 5 seconds,
STB operates to a front closure of
interrupter SD. STB' operates when
interrupter SD leaves its front contact,
STB! closes a path to operate STL, STL
operated starts a chain of relay releases
and operations to.close the fundamental
for trunk test. A wink signal returned
by the remote sender operates OF. The
cell now goes to overflow on the third
trial, because neither SA nor DPT was
operated under these conditions; (b) on
the 7DG call when dialing is complete
STL operates either immediately, HJ option,
or after 3 to 5 seconds timing, HI option,
to allow time for a possible eighth digit
and after the fundamental is closed, the
remote trunk returns a reversal and the
call is rerouted to exclude the auxiliary
sender and if no trunks are available for
a new sender class setting the call goes
to overflow immediately on the second
marker operation; (c) when dialing 1is
stopped after the sixth digit on & 7DG
call where HJ wiring is applied, the call
must await sender time-out to release
itself and the auxiliary sender,

G. Stuck Sender

16.25 1If TN operates because the sender
is held beyond the time allowed
after dialing is completed, or after an
ineffectual effort to dismiss it following
a partial dial, it sends out an interrupted
tone. REG operates momentarily in the
process of operating TN, and grounds a
subgroup stuck sender register circult
long enough to operate the register
except where the sender is stuck due to
coin test failure when Flg. AL is used.

16.26 If the calling customer does not
hang up and release the sender
within 20 seconds after TN operates, TMl
will operate and then TM2, causing the
operation of LR, This causes the
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disconnection of the line and perhaps the
release of the sender as if the customer
had hung up as described for abandoned
calls,

16.27 To release the sender on an
abandoned call requires the
operation of AV1l, If it is not operate
in the normal manner after LR starts the
disconnection, SS will be operated 10
seconds later by the release of TM1l, and
that operates AV1 unless PS 1s operated,
when it i8 not desired to so disconnect.

16,28 If the sender still fails to

release, TM2 releases after another
10 seconds and breaks the locking circuit
for TM4 and TN, which was partially broken
by the operation of SS. The release of
TM4 with SS still locked up, lights the
individual sender lamp and energizes the
auxiliary signal at the sender make-~busy
frame,

16.29 The operated SS relay removes
direct ground from the LR lead
which permits the operated LR relay to
substitute low-resistance battery for
ground on the LR lead and causes the
district Jjunctor to free the customer line.

16,30 If relay MB is operated to keep
the sender out of service the
auxlllary signal lead 1s broken.,

16,31 If the cquipment in traln times out
and glves thls sender a reversed bat-

tery signal for a second trial, the timing

1s momentarily reduced by the release of

the TW or CL2 relay and the REG relay

may operate, with AP option but not with

AQ option as the timing 1s recycled.

Pushbutton Call, Stuck Sender - Option 12

16.32 1In case the converter circuit detects
a mutilated digit, it will connect

ground to lead MID and prevent the

operation of relay AV1 when the CTR key

in the sender make-busy frame is operated.

The converter circult also connects overflow

tone to lead OF to return overflow to

the calling customer, when the converter

encounters a trouble condition.

H. Priming Canceled

16.33 To prevent the forced operation of

AVl to hold the sender for tracing
trouble, the cancel priming key (CTR) at
the sender make-busy frame 1s operated.
This opens the circult through front
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17. SENDER LOAD CONTROL CIRCUIT - FIG. L
TO Q@ INCLUSIVE - MFR

contact of SS to the winding of AV1l, but

it interferes in no way with the operation
of SS or the lighting of the lamp. If the
key is restored after SS has operated and
locked up, the circuit is closed to operate
AVl and to clear out the sender if possible.

- DISC

17.01 When a number of the senders in the
' unit are busy, the sender load register .
circult connects battery to the LC lead
through relay ON1 normal, operating the
load control relay LC, used in part of

the senders. This opens the lead to the N
pulsing relays to prevent the recording

of any pulses, grounds leads A2 and A4 to

the marker and connects leads Al and A5 to

the CKl checking lead.

17.02 When the sender 1s seized, operating
relays L, SR, and SR1l, relay CL
operates, operating relay DST to seize
the marker. The call is routed to a
special group of attendant trunks or to
overflow and the customer is cut through
by the district junctor, releasing the
sender. Relay ON1 operated, opens the
operating path of relay IC and that relay
remains locked to off-normal ground through
the contacts of relay CTA, if used,

17.03 Relay ALl 1s operated to remove
dial tone and prevent permanent
signal routing.

17.04 If it is desired to handle coin
service calls (Fig. E and AL only)
in a different manner from the noncoin
service, relay CTA is furnished to open the
locking path of relay LC, The load control
feature may not be desired for coin
service (either of the coin first or
dial-tone-first type) therefore, Fig. Q
will be required and Fig. P omitted.
Figures M and O will be provided when

specified and Fig. Q is provided only —
when coin service is to be routed

differently from noncoin service with the .
load control feature. When coin senders

with a preliminary coin test feature are
used, the class wiring, which formerly
operated the CTR relay, now operates relay
CTA from local ground and the CTR relay 1s
operated from controlled ground through
the operated contacts of the CTA relay.

For noncoin senders, the HA or HB wiring —_
is also used to operate relay CTA when )
coin distribution is required (coin first
service). The operation of relay CTA

releases relay LC as soon as relay ON1
operates, and permits the call to
proceed in the usual manner,
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17.05 When Fig. G (2-party MR) 1is used
with AF wiring, the blocking path
is opened when relay LC operates.

18, SENDER SUPERVISORY METERS

18,01 Figure U4 is provided to operate the
load measuring meters shown on the
sender make-busy frame circuit. That
circuit provides two MAM, one to show the
number of senders that have remained in
one dialing position for more than the
SSM (slow sender meter) interrupter cycle
period of 5 to 12 seconds. The other meter
indicates the number of senders that have
not completed their functions in 5 to 12
seconds after dialing had been completed.

18.02 As soon a8 the first regular code

digit has been dialed, relay ALl
operates (see 5.33) connecting ground
through RAl operated (see 5,08) to the
SSM interrupter. The B closure operates
relay LM which locks to the interrupter
ground. Filve seconds later, relay LMl
operates, locking to the operating ground
and connecting ground through 1900 ohms to
the partial dial meter circuit. If the
RAl relay releases due to the dialing of
another digit, the LM relay releases and
this cycle is repeated until the ULl or
UL2 relay operates. This indicates the
completion of dialing and the 1300-ohm
ground path is transferred to the other
meter circuit and the timing cycle 1is
repeated for slow termination.

18.03 Figure AS is required for time
release senders and Fig, AX or AY
for sender monitor operation.

19, TOLL DIVERSION OF PBX TRAFFIC -

FIG. BM
SYNOPSIS

19,01 When toll calls dialed by PBX cus-
tomers are to be denied machlne

completion, the crossbar system previously

requlired these PBX lines to be segregated
so that the service class slgnal could be
established,which the orlglnating marker
translates for denled route. The use of

“local or centralized automatlc message

accountlng, extended area dlaling or DDD
makes 1t 1lmportant to divert these PBX
toll calls without requiring line segrega-
tion or service class marks, and wlthout
loading this denled traffic on the DSA
swltchboard.

19,02 This circuit has been arranged to pro-
vide a feature for toll diversion,
which causes the sender to reverse the dialing
tip and ring after dialing completiori under
control of a signal received from the
originating marker on all toll calls
requiring it. The reversal serves no
purpose on non-PBX line, however, on PBX
lines equipped for toll diversion, & polar
relay in the PBX trunk circuit responds
to the reversal and diverts the call to
the PBX operator. Crossbar central office
equipment thereby is released early.

A. Full Selector Call

19.03 The TDV lead is grounded by the marker

when the dialed code indicates that
the toll diversion signal is required. The
TDR relay Fig. BM operates from ground on
lead TDV and locks to relay TDS normal.

19,04 The sender functions as described in
Part 10; full selector call, and when
dlaling is completed, relay STL is operated.
Relay TDR operated transfers an operating
path of relay AVl from IA and FO relays
operated to relay TDC normal, and closes
the winding of relay TDC to a make contact
on STL to off-normal ground. Relay TDC
operated locks independently of the TDR
relay to the locking circuit of relay STL
under control of AVl HH option. This
allows TDC to release sooner to prevent
a false supervision signal to a PBX
operator on a toll call which is being
established for nontoll diverted 1line.
Although the toll diversion feature is
not involved in coin service at the present

time, the operate path of relay TDC 1is

brought through contacts of relay CCT,

Fig. E or AL, when the circuit is equipped
for coin service. This is done to give
the feature greater flexibility. Figure
BN 1s provided where the coin test feature,
Fig. E or AL, is not equipped to enable
the operation of relay TDC. The make-
before-break contacts 1-2-3 top and bottom
of relay TDC provide means for connecting
battery and ground through the windings of
the TDS relay in opposite polarity, and

in parallel with the battery and ground

on leads T and R at the L relay and coil
TN without opening the circuit to the
customer. The TDC relay fully operated
removes the L relay and coil TN from the

T and R leads leaving relay TDS across the
line, and providing battery to the tip

and ground to the ring, constituting a line
reversal,
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19.05 With relays TDR end TDC operated,

the operating path of relay AVl 1s
opened, pending the operation of relay TDS
and the release of relay TDR.

19,06 Relay TDS operated places a holding

ground to relays Ll and SR,
maintaining switchhook supervision and,
should the customer hang up, relay TDS
will release, releasing relays L1 and SR
to permit the LR relay to operate, enabling
this circuit to release as described in
Part 14,

19.07 If a PBX customer, equipped with a

toll diverting trunk, is attached,
the operation of a polarized relay in that
circuit will cause the diverting trunk to
open the tip and ring and transfer the
PBX customer to the PBX operator or PBX
tone diverting circuit, The tip and ring
opened constitutes an abandoned call, and
this circuit functions to operate relay
LR, as previously described.

19.08 1In all other cases, the line
reversal has no functional effect,

and when relay TDS operates relay TDR is

released reclosing the operate path of the

AV1 relay. Relay AVl operated locks and

removes ground from the bottom 2 contact

of relay TDS releasing relays L1 and SR,

and starts a .seriles of operations described

in 3.15 through 3.19 to release the

sender,

19.09 When this circuit is serving
2-party lines, a test is made after
dialing for party verification. The test
is started when relay STL operates by
releasing the ON3 relay of Fig. G.

19,10 If the code dlaled necessitates the

toll diversion feature, the TDR
relay 1s operated and when relay STL
operates, the TDC relay operates in
parallel with relay STL and locks around
relay TDR to the locking circuit of relay
STL.

19.11 The operation of relay TDC removes
relay L and coil TN from the tip
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and ring leads and closes battery to the
tip and ground to the ring through the
primary and secondary winding of the TDS
relay. As relay TDC operates the sequence
contacts will momentarily close the L
relay winding and tone coil ground to the
windings of relay TDS. The TDS will start
to operate and when the TDC relay is
completely operated, the L relay and TN
coil are removed, and the tip and ring
closed to the TDS relay windings to hold
relay TDS, However, the ON3 relay is
releasing due to the party test. The tip
and ring opened by the released ON3 relay
will cause the TDS relay to release. The
ON3 relay released also provides a circuit
to hold relays L1 and SR operated preventing
a false line release. At the completion of
party test, assuming that the test was
satisfactory, the ON3 relay is reoperated
and closes the TDS relay windings to the
dialing tip and ring. The TDS relay
operates and releases relay TDR. With
relay TDR released, the operating path

for relay AV1 is closed in preparation

for the ground signal received at incoming
advance selection., Relay AV1 operated,
locks and starts a series of operations
described in 3.15 through 3.19 to release
the sender.

B, Toll Diversion and LAMA

19,12 When the toll diversion feature 1is
used in conjunction with LAMA options,
wiring IL is associated with Fig. BM and
AV. The circuit action 1s essentially
the same as described in 19.03 through
19.11. VWhen the dialed code indicates a
PCI class, relay STL is operated as
described in 5.53 and relay TDC is operated
in parallel with it. The operate path
to AV1 is opened by the operated TDR and
TDC relays. Relay TDS, which is in the
subscriber l1ine circuit, partly restores
the AV1 operate path when TDC operates.
Relay ON3 releases when STL operates upon
completion of dialing and releases the
TDS. TDS operated drops TDR and relay
AV1 now operates., For a dialed DDD code,
AVl operates from a ground signal over the
AV1l lead from the auxiliary sender,

. @’
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20. TAKING EQUIPMENT OUT OF SERVICE

20.01 When necessary a sender may be

taken out of service by the insertion
of a 322A plug into the MB jack on the
sender make-busy frame associated with the
subscriber sender to remove it from

service, The MB jack is equipped for each
subscriber sender on the mske-busy frame.

20.02 The following precautions must be

observed when working on relays
under the stated conditions listed in
table below.

BLOCK TO ’ CONDITION
REIAY(  gEray INSULATE PREVENT IN SENDER
ARL Selzing Transverter
AST Operated Connector LAMA
MS (a) Lighting Coin Lamp
CNL Operated at Sdr Monitoring
Pos
(p) Alarm at "A"
Switchboard
CNL Alarm at "A" Swbd Coln Senders
CTl Nonoperated Arranged for
Monitoring
LMl (a) 8B ULl Fig. AY _2Sdr Arranged for
or 6B ULl Fig. AQ Monitoring
(b) 7B ULl Fig. BC _ESdr Arranged for
Timed Release
(c) 6B ULl Fig. AS Sdr Arranged for
-{Timed Release and
Message Register
ML MS Alarm at "A" Swbd
Operated

20.03 When maintenance is required on
sender connect (SCl, SC2, SC3, and

SC4) relays the sender may be taken out of
service by the insertion of a 322A plug
into the GB- Jack of the associated sender
group. The assoclated lighted GB lamp
indicates that all senders assoclated with
the same link and controller group are
busy.
21, DIRECT DISTANCT DIALING (DDD) =~

21,01 A direct distance dialed (DDD)
10-digit call, is initiated by the
customer upon dialing an XO0X or XIX code.
On this type call an auxiliary sender will
be required to register and send two
additional dialed digits., Eight of the
dialed digits are registered as usual in

the subscriber sender crossbar switch,
see Part 5,, and the two additional
digits are registered in the auxiliary
sender, After trunk test is completed
by the auxiliary sender a PCl assignment
is made on this class of call, eight
registrations (the area and office codes
and thousands and hundreds of the

numericalg) are CI pulsed to the auxiliary

sender, When the first digit of the area
code is pulsed to the auxiliary sender
and upon recelving this digit, the KP
signal being outpulsed at this time is
stopped toward the remote office. When
the subscriber sender is pulsing the
second digit, the auxlliary sender MF
pulses forward the first digit sent by
the subscriber sender. Simllarly this
process continues until the auxiliary
sender is MF pulsing forward the seventh
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digit and the subscriber asender is CI pulsing
its eighth and last digit registered in

it. The remaining two digits, which were
pulsed directly into the auxiliary sender
over a single pulsing lead, are MF out-
pulsed to the remote office after outpulsing
the eighth digit received from the
subscriber sender,

21,02 The sender recognizes a 10-digit call
from a registration of O or 1 on the

B register switch, If the registration O

or 1 is present relay AS in Fig. 7 operates

through its own early make contact and

locks to direct ground providing: (a) relays

DPT and SA in Filg. 7 are normal; and

(b) the decoder start (DST) relay is

operated, The early make contacts are

necessary so that the lead from the common

B register contact may be disassoclated

with ground to prevent false CI pulses

later,

21.03 When KO option is furnished the AS
relay is operated by the 10 DG
relay which operates from marker action,

21,04 Relay AS operated partly closes a
start (ST) lead toward the auxiliary
sender link. It also closes the sender
attached (SA) lead toward the auxiliary
sender link. After registration of units,
the start lead is grounded to the auxiliary
gender link. If an auxiliary sender 1is
avallable the sender is connected to it.

21,05 Operation of the sender SA relay
indicates that an auxilliary sender
1s attached. Crosspoints on the auxiliary
sender link crossbar switch close 9 control
leads between the two sender circuits.
The leads are deslgnated CL, DC, AV1l, P1,
IR, FTI, and FRI (inward fundamental leads
toward the auxiliary sender), and FTO and
FRO (outward fundamental leads out of the
auxiliary sender).

21.06 Upon dialing of the eighth or
stations digit, transfer of the
dial pulsing lead is effected when relay
DPT operates., When AS operated, 10-digit
call, the operate path to the stations
register hold megnet was directed to DPT
instead of ST hold. Ground to operate the
DPT 1is closed from a contact of SM3,
through SM, 75-ohm resistor, and the 65-ohm
secondary winding of SM2 and steered by
back contacts of RA3, RA5, front contacts
of CL, HL, AS and through an early msake
on the DPT. DPT operated locks through
resistor DPT (250 ohms) to off-normal
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ground and reverts the normel operate
path to the stations hold magnet. ST
operated returns ground over its operate
path which, in addition, now contains a
make on DPT, and SM2 releases as 1t
normally would to indicate a completed
registration.

21.07 Relzy DPT operated transfers the
pulsing off the L relay for the
ninth and tenth digits into the auxillary
sender, The pulsing off the back contact
of L is directed by DPT to a dial pulse -
repeater circuit in the auxiliary sender
over lead Pl. The repeater provides two
counting leads to dial pulse counting -
relays. To provide better pulsing by the ™
subscriber sender L relay, the other L~
relays are removed from the L relay
circult by DPT operated. Register advance
in the auxiliary sender is provided by
the repeater circuit.

21.08 Relay SWF follows the operation

of relay SA when relay CL2 (LO
option provided) is operated. The operation
of the SA relay indicates a sender is
available and the operation of the CL2
relay indicates the marker has determined
an auxiliary sender is required. These
operations should occur before the
fundamental is switched. SWF operated,
switches the fundamental tip and ring of
the subscriber sender to the inward
fundamental circuit of the auxiliary sender.
The subscriber sender trunk guard bridge
now is connected to the auxiliary sender
instead of the usual remote trunk. SWF
also closes an outward fundamental
circuit toward the sender link from the
auxiliary sender for trunk test and
multifrequency pulsing.

21.09 After the ninth and tenth digit
dialing 1s completed, the auxiliary
sender returns ground over the DC lead
which operates the STL relay to indicate
that dialing 1is complete. The subscriber
sender recelves an AVl lead ground after
the auxiliary sender completes MF pulsing.

N

21.10 The subscriber sender provides skip

information over its CL lead, and
on abandoned calls grounds its IR lead to
the auxiliary sender.

21.11 Seven-digit calls (7DG) requiring

en auxiliary sender on tandem or
toll codes are treated simllarly to
10-digit calls. When the marker recognizes
that the dialed code requires 7-digit

~
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treatment, it returns ground to the sender
over the 7DG lead to operate the 7DG class
‘relay, The SK2 or SK3 relay is operated
as required on the call over the SK2 or
3K3 from the marker., These relays lock
under control of the decoder start and
release releys, DST and DRL, The auxiliary
sender recognizes the 7DG call when CI
trunk test is made to it by the subscriber
sender and if no digits have been dlaled
into it, Under this class condition,
reley DPT is prevented from operating,
when a stations digit i1s registered, by
the operated T7DG.

21,12 When the marker operates the 7DG
relay, a start signal 1s sent
toward the auxiliary link after units is
registered, HI option, or after tens is
registered, HJ option. The 7DG relay
operated partly prepared the start circuilt
path when 1t operated AS. 7DG operated
closes a DC lead into the auxiliary sender
from the stations register, Ground over
this lead indicates to the auxiliery sender
that an eighth digit has been registered.
AS and TDG operated partly close the
dlaling complete path to relay STL.

21,13 The SWF relay operates as on a
10-digit call which 1s after the
SA relay and C12 relay (LO option) operates,
The operation- of the SA relay indicates an
auxiliary relay 1s avallable and the CL2
relay indicates the marker has determined
an auxilliary relay is required. It is not
desirable to swltch the fundamental until
these operations have occurred. This
method of operating SWF also prevents its
unneeded operation on service code calls
where additional digits might be dialed.
SWF operated prevents operation of STB!'
to: (a) prevent a premature operation of
STL on an 8-digit call; and (bg to allow
the stations diglit or eighth dialed digit
to be CI pulsed as a regular ten thousands
type rather than a stations type digit,

22, INTERSENDER TIMING (IT) - FIG, 15

22,01 In order to facilitate release of
the sender in the event that

selection or assignment cannot be made
following trunk test, a virtual work timing
of 3 to

for the long real work timing. The shorter
timing becomes effective only if a signal
is present from the load register circuit
indicating that a minimum percentage sender
group busy condition exists. This timing
begins at start of trunk test. If a remote

trunk is not able to seize a terminating
sender in the 3- to 6-second interval, the
call is routed to announcement or overflow,

A, IT and Full Selector Calls

22,02 On trunk guard when relay TG2
operates, ground closure is completed
on lead IT to the operate side of relay IT.
On the mechanical type cell, IT is locked
to the FO relay through a normal contact
on the CI2 relay. If no selections are made,
the IT lead ground is extended and main-
tained on the armature or interrupter IT.
The interrupter pulses are counted by one
cycle of W-Z operation on relays IT1 and
IT2. When the cycle is completed after
3 to 6 seconds, which occurs when ITl is
released and IT2 is operated, this combina-
tion locks under control of a normal contact
on ITl, a front contact on IT2 and AVl
normal with DST operated and extending
ground from ON4 operated. The IT interrupter,
upon returning to 1ts back contact, extends
the IT ground to operate relays OF. With
this combination of operated relays, the
circuit functions to recall a marker and
set the call to announcement or overflow.
Both the AR and OF leads are grounded
toward the marker by TR2 and IT2 operated.

B, IT and CI Calls

22,03 A similar set of functions occurs

when the class is a CI type., Under
these conditions, however, the locking
circuit to the IT relay is unnecessary and
is canceled by CI2 operated. Ground on the
IT lead now persists as long as the minimum
busy conditlion exists and, if no assignment
is made, relay OF is operated in 3 to 6
seconds to start a part of the overflow
cycle.

C. IT and DDD Calls

seconds 18, in effect, substituted.

22.04 Since the auxiliary sender is inter-

mediary to the sender and the remote
office, intersender timing would not become
effective under these conditions. The
auxiliary sender controls a low-resistance
wet loop to be closed toward the subscriber
sender only after a terminating sender is
selzed., Therefore IT 13 meaningless since
the auxiliary sender waits for the assign-
ment and closes the wet loop only upon
completing assignment, hence IT is not
effective under these conditions.
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23, SIX-DIGIT TRANSLATION (SENDER RECYCIE)

24, SIX-DIGIT TRANSLATION (SENDER RECYCLE)

23,01 Registration of any DDD area code on
the A, B, and C registers of the sub-
scriber sender will operate a start relay in
the subscriber sender recycle circult as-
soclated with ‘the sender when reglstration
of these three dlaled digits is complete, as
indicated by an operated CL relay. An
1dle connector in a code compressor connec-
tor circuit brought in by the operated start
relay connects the recycle circuit and code
leads, which normally carry this registered
information to the marker, to an avallable
code compressor circult, If the code re-
quires 1t, the compressor cilrcuilt translates
and compresses the code to a single digilt
and registers it in the recycle cilrcult on a
two-out-of-five basis., If compression of
the code is not required, an auxlliary
sender start signal is sent back to the
sender via the subscriber sender recycle
circuit for auxiliary sender treatment.

23,02 1If the code 1s one requiring
compression and after this is
accomplished, as described by the compressor
circuit, the subscriber sender is recycled

to release the A, B, and C regilsters to
permit a subsequently dialed local code to
be registered on the A, B, and C registers
as on a local call with the digits following
registered in, thelr usuval TH, H, etc, slots,
When registration of the local code is
complete, the marker is called in and it
processes the local and compressed codes

by calling in an avallable foreign area
translator to mark the required trunk
routing of the call.

23,03 Handling of an auxiliary sender call
is similar to that described in Part
21; except that with recycle the auxiliary
sender start signal 1s derlved from the sub-
scriber sender recycle circult., This is ef-
fected when reference of the DDD area code
to the compressor circult proved 1t was one
which di1d not reaquire compression.
23.0ll After processing of each type code, of
the three clrcults used by the sender
in the 6-digit translation, only the sub-
scriber sender recycle circuilt remains. It
18 held for the entire holding time of the
sender whille the connector and compressor
circults are released for use by other
senders in the group.

23,05 1If processing of a code compression
call cannot be completed 1n the inter-

digltal interval, the subscriber sender recoy-

cle clrcult returns an overflow Indication

to the subscriber sender. Now when the

marker is called 1n it sees grounded AR

and OF leads and sets up the call to an

over(low trunk,
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CANCELED
A. Option JG

24,01 When a DDD call is dialed or keyed
with a prefix digit 0, relay AO will
be operated and will cancel the sender
recycle feature. This call will then be
processed as an auxiliary sender call.

25, OUTPULSING DIRECTORY NUMBER - FIG. 18

25.01 Relay ODN is operated on DDD and

zero calls in LAMA offices when
outpulsing of the directory number of the
calling customer to a tandem office is
required. After the called number has
been outpulsed, the tandem sender signals
the auxiliary sender to outpulse the
calling number. The ground condition on
the ODN lead to the auxiliary sender
determines what information is to be
outpulsed. The three following conditions
may be sent to the auxiliary sender and
cause 1t to outpulse the information
indicated.

CONDITION INFORMATION
ODN LEAD | TNDICATED OUTPULSED
317-ohm Multiparty Special party]
Ground lines signal
G round Observed Special
Multiparty observed
lines party signal
1711-ohm All other Directory
Ground lines number

25.02 The marker will indicate a multi-

party line requiring attendant
identification by operating in the sender
the ODN relay and withholding the MI 2 to
7 information. The sender cancels trans-
verter functions for these calls. On
observed lines, the operated LO relay
shunts the ODN resistance which grounds
the ODN lead to the auxiliary sender.

25.03 When the directory number is to be out-

pulsed the sender signals for a spe-
clal transverter by grounding the SPL and
ODN leads to the transverter connector,

transverter from the translator is trans-
mitted to the auxiliary sender through the

auxiliary sender directory number connector,

The transverter then 1s released from the
sender and the connector.

26,04 With the ODN relay operated this
ground will release the transverter

The
directory number when recelved In the special

o)

o

-~
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by operating the ARL and shunting the ZO',
1f operated, to release the auxiliary sender
link and will then be extended to advance
and release the sender.

25,05 Transverter fallures with the ODN
relay operated cause the ARL to
operate instead of the TRL relay. The
auxiliary sender, in these cases as with
other ODN time-outs of the auxiliary
sender, outpulses a special failure-to-
ldentify signal to the tandem sender.

25.06 On automatically identified lines,
line observed information is
transmitted to the auxiliary sender through
the auxiliary sender directory number

connector from the transverter.,

25,07 When zero attendant calls are routed

via tandem to a traffic service
position the OPR relay is operated from the
operated Z0' relay. The ODN relay when
operated by the marker operates relay ZDN
through the operated OPR relay. The ZDN
relay changes the ground condition on lead
14 to the auxiliary sender which determines
the handling of zero attendant and zero
prefix calls as indicated below,

CONNECTION

INFORMATION
LEAD 14 . INDICATED OUTPULSED
1711-ohm . Zero prefix Special
Ground start signal
after out-
pulsing
called
number
317-ohm Zero Calling
Ground Attendant number only
call is out-
pulsed
Ground Emergency Specilal
attendant start pulse

25.08 The operated ZDN relay operates the
AS relay, closes the auxiliary
sender link start lead, releases the
operated STM relay, closes the transverter
start lead in part, closes the operating
path in part of the ZOT relay, shunts
down the STB' relay through the normal
contacts of the ZOT relay, operates the
STB relay when the STM releases, transfers
the attendant class AV1 operating path to
the AST relay, and partly closes the
operate path of the SWF relay to ground.

25.09 When an auxiliary sender is seized
the operating ground for the SWI
relay 1s extended to operate the STM
relay which releases the STB relay.
operation of the SA relay removes the
shunting ground from the winding of the
STB' relay which operates and closes the
operating path of the STL relay. The
operated STL relay advances the sender
which closes its trunk test bridge to the
auxiliary sender. The auxiliary sender
will operate the sender TG relay as an
indication that the tandem trunk test has
been made., When the TG2 relay operates,
if MI relays have been operated by the
marker, the AST relay 1is operated and a
special transverter is seized as on ODN
calls, The directory number is transmitted
to the auxiliary sender and whenr the
auxiliary sender has completed outpulsing
it grounds the AV1 lead to the sender as
a signal to advance and release, Opert~ted
relay ZDN closes the AV1 path around the
SP relay contacts.

The

25.10 The sender will time for a certfain

period for the connection to an
auxiliary sender on zero attendant OLN
calls, If no sender is seized in the
alotted time, the ZDN relay is released:
and the sender handles the call as a
regular attendant class call. Trunk test
is made to the tandem trunk, the sender
advances and sets the district junctor in
attendant talking position and releases.
The tandem trunk seizes a tandem sender
which, after timing out, connects the
trunk to the attendant for identification
of the calling party.

25.11 The SD timer is restarted by the
release of the STM relay, the
operated ZDN providing the locking ground.

The timing cycle progresses as described

in 5.58 through 5.62 until the Ul and U!'
relays have operated., The STE relay has
been replaced by ZOT relay in the timing
chaln when the ZDN operated and on the

next closure of the interrupter the 70T
operates, opens the STL relay operate path,
opens the autiliary sender link start

lead, and opens the STB' relay shunt of

the operated ZDN relay. The STB' does not
operate at this time since it is shunted

by the SD interrupter. When the interrupier
contacts open, the STB' operates and extends
the timing cycle path. The next closure

of the interrupter operates the 7DR relay.
The ZDR relay locks and releases the ZDN
relay. The release of the ZDN relay
releases the ZOT relay, operates the STM
relay, releases the timing chain, and
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removes the shunt from the STB' relay
allowing this relay to operate thus
operating the STL relay. The call now
proceeds as an attendant class call,

trunk test being made to the tandem trunk
and the advance of the sender occurring

as described in Part 12, The tandem sender
waits for MF pulses but slnce none are
recelved, routes the call after timing out
as described in 25.10,

25.12 Transverter functions are canceled

on zero attendant calls which faill
to selze an auxiliary sender since the
release of the ZDN relsy opens the trans-
verter start lead.

25.13 When a zero attendant ODN call is

abandoned by the customer the ZDR
relay 1s operated from the released SRl
and releases the ZDN as described in 25.11.
Tﬂe gender then releases as described in
14.18.

26, AUTOMATIC IDENTIFIED OUTWARD DIALING

26.01 The marker operates the sender AID

relay on these calls. The ground
on the RP lead to the transverter is
transferred to the TP lead by the operated
AlD relay. This 18 recognized as an
automatic identified outward dialing
signal by the transverter,

27. INTERCHANGEABLE CODES

27.01 The marker operates the SDl1

(D delay) on these calls and then
releases, The EDT operates and opens the
STB, STB' operating path, the locking
path of the SA, operates the AS, provides
an operate path for the INFl and 10N,
places the DST holding path under control
of the 7N' and 10N, and places the 7N and
TN' after the U and U' in the SD timing
chain,

27.02 When the seventh digit 1s registered
the start lead to the auxlliary
sender link 1is grounded and the ULl starts
the delay timing as described in 5.59. If
no further digits are registered the next
closure of the interrupter, after the U'
has operated, operates the 7N. The 7N
opens the start lead to the auxiliary
sender link and the operating path of the
10N relay. The 7N' operates and locks in
gerles with the 7N to the U crosspoint
ground when the SD interrupter contacts
open. The 7N' closes the CCO and CCl leals
as a T-digit call signal to the marker or
the CCl and CC2 leads as a zero prefix
7-dlgit call signal. If an eighth digit
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is registered before the 7N operates the
10N operates from the ST hold magnet
contacts. The 10N opens the operating
path of the 7N and the holding path of
the H, H', T, T', U, U', which release,
closes the CCO and CCU4 leads as a 10-digit
call signal to the marker or the CCO and
CC2 leads as a zero prefix digit call
signal and transfers the AS relay battery
supply to hold the auxiliary sender when
the DST releases.

'Y

27.03 The operated 7N or 1ON releases the .

DST which releases the SDl1 and DRL.
The DRL releases the EDT which recloses the
operating path of the DST for the second
marker selzure. The CC-lead information is
now used to resolve the code conflict. The
marker operaes the 7DG or 10DG as regquired
on multifrequency routes. If the TRl, TR2?
are operated on the rirst marker selzure
they release with the DST before the EDT
releases. The 10N 1s released on third
trial calls to the marker so that the aux-
1liary sender link can release on overflow
calls,

28, 411 INFORMATION CALLS

28.01 The U411 information crlls may be

routed in three ways: }11 to
3-digit operator; 1 + U1l to R-dipgit
operator; or 3-digit multifrequency
tandem; and NPA + U1l or S5-dipit multi-
Frequency tandem. Calls using multi-
frequence routes have the 7)G or 103G
operated and the CL2, CI)! class relays
operated by the marker,

28.02 When U411 is registered on the ABC
verticals the 1B and 1C opernte and
operate the INF 1f the 7DG is operatea for
a multifrequency routing. The INF 1is also
operated when a NPA code followed bty 411
1s registered and the 10DG 1s operated.
The INF operates the CL3, grounds the INF - ’
lead to the marxer and transverter, grounds

- the auxlliary sender link ST and DC leads,

places the STB and STB' operating path

under control of the SD timln;; cycle, closes
a path around the CL3 contacts to hold the
AST, closes a path to operate the STA, STA!
from the SA relay, opens the operate path
for the AST. This last path can be closed
by operating the INF key at the transverter
trouble indicator which causes the operatic- .
of the sender frame IEC relay. Multifrequency
Informatlon calls are then placed on the

AMA tape. The SD timing cycle continues ~~
until an auxiliary sender 1ls seizea which i
wlll operate the STA and STA', or the STB
and STB' will be operated at the completion
of the timing period. If the STB and STB!
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operate the call is routed to overflow as
descrived in 16,20, Outpulsing of a

1 + L11 or NPA L1l to the auxiliary sender
13 done as described under DDD and 7DG
operation. The ground on the DC lead
serves as a signal to the auxiliary sender
that an information call is being sent.

28.03 When the NPA code is an interchange-
able code and is followed by 411 the
EDT operates the INFl instead of the INF
from the 411 registered in the TH, H, and T
crosspoints., The INFl starts the SD
interrupter timing cycle and provides paths
to operate the 7N, 7N', and 1ON relays. If

no U digit is dialed .the timer operates
the 10N which 1is an indication that the
call is for a 10-digit route and the call
1s handled as described in 26.01 and 27.02.
If a U digit is registered the 7N and 7N!
operate indicating that a 7-digit route is
required and that the call is not an
information call. The call is handled as
described in 26,01, The INF1l releases
when the DRL releases before the second
seizure of the marker. On interchangeable
NPA codes followed by U411 the INF operates
only after the second marker seizure.

SECTION II
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SECTION III - REFERENCE DATA

1. WORKING LIMITS

1.01 The use of this circuit 1s limited
as to the external customer line or
PBX trunk loop with which it may be used,

to the operating limits of relay L, SGT,
CLR, GT, and TP and is limited with re-
gard to the external outgoing trunks by
the operating limits of the STP and TG
relays. The operating limits of these
relays are as follows:

(a) L _Relay 2 io Q
! PBX Ext 20 PPS
| ustomer L[ines Lines Dials
L -11 PPS 7-15 PPS 7-15 PPS Attendant
; Dials Dials Dials Trunks
Mex Ext Ckt Loop Res 1,500 Q 1,500 Q 1,500 Q 1,500 Q
Min Ins Res 10,000 Q 10,000 Q 10,000 Q 15,000 Q
Allowable Rate Bridged Capacity
' at Customer Sets byt 2uf* 3uf None
Allowsble Rated Capacity to
i Ground on Either Side
{ of Line 2.5uf
Max Trk Conductor Res 1,400

* The allowable bridged capacity for side tone coin collector
with antiside tone subset is 3.f.

(b) SGT Relay 239HD FM option, 280CC FN o

on:

iGround potential limits
Coin Battery Limits
Max Ext Ckt Loop Res

Min Insula*ion Res

-4 to +18 volts

100 to 120 volts

850 Q
10,000 Q

-5 to +18 volts
116 to 120 volts

1,240 Q
10,000 Q

Note: (1) When the earth potential is in excess of 4 volts negative when 100-
to 120-volt coin battery is used or 5 volt negative when 116- to 120-
—volt—coinrbattery is used, the SGT relay may not always operate on a

solid ground.

(2) For each volt of positive earth potential subtract 28 Q from
"Max Ext Ckt Loop Res'

(¢) CLR Relay 239HC FK option, 280DF FL optlon:

Coin Battery Limlts

Nax Ext Ckt Loop Res

Min Insulation Res

TA0 to 120 volts

1,500 Q
10,000 Q

116 to 120 volts

1,500 Q
10,000 Q

SECTION III
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(d) GT Relay (Fig. AL or E):

Ground Pot. Limits

Coin Battery Limits

-15.5 to +18 volts

100 to 120 volts

-18 to +18 volts

116 to 120 volts

-15 to +15 volt
116 to 120 volt

Max Ext Ckt Loop Res 850 Q 1,240 Q 1,480 Q
Min Insulation Res 10,000 & 10,000 & 10,000 Q

((‘) TI Relay: (3
Max Line Conductor Res 1,500 Q ~
Min Insulation Res 4,950 Q
Ground Potentia'! Limits -2 to 420 volts

(f) STP Relay 207A D option, 268A P option: **

Max Ext Ckt Loop Res ¥
Min Insulation Res

Voltage limits in office,

incoming, and final selectors

3,330 Q
30,000 Q

40-50 volts

* The trunk resistance shall not exceed 2900 Q or 32 miles of cable.

**  When working into a distance panel selector, the trunk conductor resistance,
plus any compensating resistance in the distant sclector circuit, shall be
compensated in the sender to a minimum of 1200 Q when an L relay of 650 Q
or less is used and to minimum 900 @ when an L relay of 900  or more 1is used.
When working into a crossbar terminating or tandem sender. the trunk resis-

tance shall be compensated to minimum 900 Q.

(g) TG Relay B421:

: OFFICE TEST
Max Ext Ckt Loop Res 12,780 1
Min Voltage 45 volts
Min Ins:lation Res j0,000 Q
(h) GL Relay, Fig., 22:
Ground potential limits +I0 voIts
Max @xt Ckt Loon Res 1,500 Q
Min Ins-lation Res 10,000 Q

SECTION III
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TRUNK TEST
Class of Call Min Trunk Voltage . Max Ext Ckt Loop Res
Full Selector 45 12,780 Q
CI and Attendant 20 13,130 @
. 21 13,810 Q
. 4o 25,820 Q
4s 28,720 Q
Minimum insulation resistance 30,000 Q

Note: Trunk loops for all CI pulsing shall be compensated to a minimum of 900 Q.

1.02 The operating limits of the MTG relay in connection with outgoing trunks

are as follows:

(a) MTG Relay Bl1l67:

Operate

Nonoperate %

Including Comp Res 1in Sender

Ext Ckt Loop-Voltage

2,350 Q max 45 volts min

1,805 Q min 26 volts max

* For all fundamental selections, trunk loop shall be compensated
to a minimum of 900 Q. Minimum insulation resistance 30,000 Q.

(b) OF Relay 239FU FQ option, 280G FR option:

FS _CLASS CI CLASS

Max Ext Ckt Loop Res 3,330 Q 3,700 Q
Min Voltage 45 volts 20 volts
Min Insulation Res : 30,000 Q 30,000 Q

_ -

. (c) TDS Relay, UABL1:
wax Ext Ckt Loop Res 1,500 Q
hin Ins Res 10,000 Q

2. FUNCTIONAL DESIGNATIONS
2.01 None.

o 3. FUNCTIONS
. 3.01 This sender 1s designed to perform the
followlng functions some of which may
be omitted 1f not required 1n the particular
area where the sender 1s to be used, as de-
scribed in Section II, Part 3.

3.02 To indicate its nonavailability to the
assoclated sender link and control
circult and to the sender test clrcult under

any of the following condltions: (a) sender
engaged on a service call; (b) sender be-
ing tested by sender test circult; (¢)

sender made busy by a plug in a make-busy
Jack, elther individual to the sender or
common to a subgroup of senders; (d) a
sender monitor cord left in the priming
Jack; (e) false ground on S lead to

link; (f) relay OF fails to release;

(g) a2 hold magnet in the dial reglster
fails to release; (h) failure in the 2-
party test.
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3.03 When seized by the sender link and
control cilrcult and having received
an 1indlcatilon that the dlaling leads are
closed by the link, then to close them in
the sender and test for their closure and
finding them closed, to hold the link
swltches and release the link control cir-
cult or not finding them closed to release
the 1ink control clrcult after operating a
false rtart reglster associated with 1t.
Alco to connect the S lead to the SL lead so
the link control circult may make certain
continuity and double-connection tests.

3.04 When selzed by the sender 1link and
control cilrcuit, to register the class
of service of the calling line and the asso-
ciated district frame, If a deficlency or
superfluity of class or frame indication is
recelved, to block the release of the link
control circult or to cause a marker time-
out when certain class-of-service leads are
crossed or grounded falsely. If the class
replstration shows that the call is from a
2-party message rate or LAMA line, to de-
termine whether the tlp or ring party is
calling, tcsting both before and after dial-
Ing. II the two tests do not agrece, to
blozk the cender and the dictrlet, If the
tents Indleate a ring party, to weke a local
opcration test of the test relay and 1f 1t
ralls, to block the sender only.
3.05 o prend dlal tone to the ealling cus-
tomer as soon as ready to rcglster
the fMlret dipglt, and to cut oft dlul tone
when the CIrst diglt has been reglotered.
3.06  To refuse to reglster any diglts un-
legs the district frame is first
registered. :
3.07 To reglster a permanent signal in case
the first digit is not registered in a
certain time after the sender 1s seized.
3.08 To absorb one or more single prelimi-
nary pulses caused by accidental move-
ment. of the switchhook before dialing or
keying without wrong reglstration or pre-
mature stopplng of the dial tone,

3.09 To roploter dlaled or keyed digltse
vithin commerelal limits of Lengbh and

inpulation ot line, speed of dlal, pereont-

apeomasoe and break of dilal, interval betweon

Alpite,

3.10 To register any 3-dlgit office code or

a XOX or XIX area code registered on the

A, B, and C repisters, or any 2-digit office
zode (Mfr Disc) on the A and C registers.
To regilster onc diglt when that 15

3.11

zero, 2 or 3 digits for an officiul
attendant code, 6 or 7 digits for a 2- or
3-dlglt office code and a 4-digit customer
number, and 7 or 8 diglts for a 2- or 3-
digit offlce code and a 5-digit manual cus-
tomer line, the fifth digit being either
nurmericnl or a party line letter., 2-dipit
office codw 1z Mfr Disc.

SECTION IIT
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3.12 To establish connection wlth a marker

through a marker connector when a
permanent signal is registered, or when
zero 1s the first diglt dlaled, or when the
last digit of the offlce code or the area
code 1s regilstered on the C register.

3.13 Teo zend to the marker the class of

service, the district frame and the
office code or the area code, zero or per-
manent signal reglstration, and to check
with the marker the transmittling leads for
opens, grounds, and crosses.  Any trouble
encountered prevents the marker from return-
ing informatlion %o the sender. A maximum of
25 classes of service can be provided, see
Section I1, 4.01.

3.14 To receive from the marker and regis-
ter all information which the sender
requires to complete the connectlon to the
called office, and to check with the
marker all the transmitting leads employed
t'or opens, grounds, and crosses, also all
transmitiing leads not employed for grounds
and crosses, Any such trouble encountered
prevents amd marker from sending a regular re-
lease slpnal tothe sender, At the same time, the
marker tranomits certain information directly to
the district junctor. The information regils-
tered iIn both sender and district is subject
o revision from the marker at any time be-
ffore the receipl of a relecase signal,

3.15 To recelve a rogular release signal

from the marker and to lock 1n the
latest Information recelved from the marker,
both in the sender and in the district, and
to release the connection between sender
and marker through the warker connector,

3 16 Before the receipt of a regular re-

lease signal, to recelve a signal
from the marker that it 1s ready to estab-
1ish connection through the district and
office frames, and to forward that signal
to the district junctor.

3.17 After the reccipt of a regular re-
leasce signal, to recelve a signal

Frrom the marker by wav of the sender link

and the distrlct Junctor, that it has estab-

1lshed connectiun through the district and

ol'f1ce frames, and thereupon to proceed

with any cclectiong boyond, alfter any

necessary delay {or further dlaling or for

coln test.

To receive a trouble release signal
f'rom the marker through the marker
ronhector 1r the marker enccunters any
trouble prior to sending a regular re-
lease signal, and te release any informa-
tion recelved from the marker, both in
sender and district, to release the connec-
£ion with the marker through the marker con-
nector, To reestablish connection with a
marker for a second trial, and to attempt
~n the cecond trial, except on direct dis-
tance dlaling colls, the same setup as on

3.18

N

4 N
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the first trial except that the sender sends
an alternate route signal to the marker over
a lead checked for trouble like the code
leads. To functilon for a third trial of the
marker as described for the second trial if
a second trouble release signal is receilved
from the marker except that the sender sends
an overflow trunk signal to the marker over
a lead checked for trouble llke the code
leads. Treatment for DDD calls 1s similar
to that for a second trial except that the
sender sends an overflow trunk signal to the
marker over a lead checked for trouble like
the code leads.

3.19 To recelve a trouble release signal
from the marker through the sender
1link and the district Junctor if the marker
encounters any trouble after sending a
regular release signal but before signaling
the establishment of a connection through
district and office frames. To release the
Information recelved, both 1n sender and
district, to reestablish connection with a
marker for a second or third trial, and to
function on the second or third trial as in

3.18.

3.20 To recelve a reversed battery over-
flow signal over the fundamental,
elther a steady battery or a pulse, 1f a
distant panel selector or crossbar ter-
minating or tandem sender runs to overflow
or telltale. Thereupon, to close the trunk
momentarily to signal the dilstant circult
to return to normal, to release the infor-
mation recelved from a marker. To reestab-
lish connectlion wlth a marker for a second
or third trial, and to functlon on the sec-
ond or third trial as in 3.18.
3.21 If any condition which would cause a
second or third trilal occurs during
or after a third trial, no other trial is
made but the sender will block if Fig. I
is used, and will restore to normal if Fig,
K 1s used, See 3.18.

3.22 To gulde the selections of a distant
office selector, 1f information from
the marker shows 1t to be in the route to
the called polnt, lmmedlately after recelv-
ing a signal that the marker has established
connection through the local dilstrict and
office frames, The office selector 1s first
tested to be sure 1t 1is in condition to use,
wlth a high resistance in the fundamental
to prevent the premature operatlon of the
line relay in the selector. Brush and group
selectlons are then made by counting the
revertlve pulses sent by the office selector
In accordance with informatlon from the
marker, wlith a compensating resistance in-
serted 1n the fundamental also according to
information from the marker, The fundamen-
tal 1s held open between selectlons long
enough to prevent a false secondary closure
on the preceding selectlon or a premature
closure on the followlng selectlon.

3.23 To recognize completion of dialing,
that 1s, when all the dial pulls to
be expected on a call have been reglstered,
the number to be expected belng indicated
principally by information from the marker,
Thus the marker will indicate when no num-
ber should follow the office code, when a
four pull number should follow it, and when
elther four or five pulls may follow it.
In the last case, the possibility of there
belng five pulls 1s partly determined by
whether or not the first two digits of the
number are 10, and 1f so, whether the third
digit 1s under 5.

3.24 when five pulls may be made after the

offlce code, but the fifth pull is not
actually forthcoming, to assume that dialing
has been completed after measuring a certain
time following the fourth pull,

3.25 To refuse to register any pulls or

false dial pulse after accepting any
of the above indlicatlons that dialing has
been completed,

3.26 To make a preliminary coin test of the
calling line after dialing has been
completed, 1f the class of service of the
calling line requires it. Thils test 1s for
the presence of a high-resistance ground
such as would be caused by a coin 1in the
coln box, and for the absence of a low-
resistance ground such as might be caused by
a false ground. Switchhook supervision is
malntained during the coin test to permit
the customer to free the line immedlately.

3.27 To call in a sender monitor when Fig.

E 1s used,if the coin test fails to
find conditions on the line as they should
be, to allow the monitor to plug in on the
sender to talk to the customer without
falsely operating the coin test relays, and
to repeat the coin test after the monitor
wlthdraws, the successful completion of the
second test having the same effect as the
first test,

3.28 To give the calling customer a dis-
connect tone, when Filg., AL 1s used,
1f the coln test falls to find conditions
on the line as-they should be and to dls-
connect the line 1f the customer falls to
disconnect after the tone interval,

3.29 To cancel the coiln test if the class
of servilice does not require it, or if

the call 1s for zero attendant, or if any at-

tempt 1s made to a signal trunk, Also, on

certain offilclal fire and police codes

where the CL3 relay is operated and SD

relay not operated.

3.30 To make a test of the trunk to be
sure 1t is in condition to use, in

accordance wlth the class of call as indi-

cated by informatlon from the marker,

Trunk test 1s made immediately following the

dilstant office selectlons, or the receipt of

SECTION III
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a slgnal that the marker has established
connection through the local district and
office frames if there i1s not distant office
selection to be made,unless it is delayed
by one of the following conditions: (a) on
a full selector call to panel, the thou-
sandths digit must be registered; before
trunk test can be made; (b) on a full se-
lector call to crossbar, the hundredths
digit must be registered; (c) on any PCI
or sttendant class call, dlaling must be com-
pleted and two-party or coin test satisfied
1f not canceled. For a full selector call,
trunk test is made with a high resistance in
the fundamental to prevent the premature op-
eration of the line relay in the incoming
selector or trunk, with a marginal or non-
marginal trunk guard relay as indicated by
Information from the marker, and with the
polarized overflow relay not in clrcuit.

3.31 For a CI or attendant call, trunk test

is made with a compensating resistance
in the fundamental as determined by informa-
tion from the decoder, the nonmarginal trunk
guard relay and the polarized overflow re-
lay not short-cilrculted, nor shunted by its
noninductive winding, except that for
certain classes of attendant calls, which
normally return reversed battery, the over-
flow relay is short-circulted,

3.32 On a full selector call, to follow
trunk test by gulding the selections
of the incomlng and final selectors, cross-
bar terminating, or tandem sender in accord-
ance with the number set up on the dial
reglister, by counting the revertive pulses
sent back, wlth a compensating resistance
In the fundamental according to information
from the marker, and the polarized overflow
relay in the zircult but shunted by its non-
Inductive winding. The fundamental is held
open between selectlons long enough to pre-
vent a false secondary closure on the pre-
ceding selectlon or a premature closure on
the following selection. On starting the
final brush selectlon on calls to some in-
coming selecztors,the fundamental 1s mo-
mentarily closed through a high resistance
to discharge the trunk conductors. Incoming
brush selectlon follows trunk test, lncoming
group awalts the reglstration of the hun-
dreds diglt if that was not previously reg-
istered, final brush follows 1ncoming
group, final tens awalts the reglstration of
the tens diglt, and final units awalts the
reglstrations of the units digit and the
satlsfactlon of 2-party or coin test and
LAMA recording unless canceled.

3.33 On a full selector call, to recognize

reversed battery by the polarized
overflow relay when the incoming selector
advances after the completlion of the final
selections, and to recognilze the cutting off
of the reversed battery on the further ad-
vance of the 1lncoming selector. The over-
flow relay i1s shunted by 1ts noninductilve
windling., Short trunks requiring the use of
the marginal trunk guard relay on trunk

SECTION III
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test, may advance too rapidly for the sender
to follow the application and removal of the
reversed battery in its usual manner, and a
speclal connection is made in the sender to
enable it to recognize the reversal,

3.3% On a CI call after trunk test to wailt

for trunk assignment with the trunk
guard relay sti1ll held operated 1n the fun-
damental, with provision against its acci-
dental momentary release belng accepted as a
trunk assignment, and with the polarized
overflow relay short-circuited.

3.35 When the trunk 1s asslgned, to release
the trunk guard relay without causing
a false pulse.

3.36 After the release of the trunk guard

relay to start the transmission of CI
pulses through the same compensating resist-
ance as was used in trunk test,

3.37 To hold all CI pulses to close limits

for length, including the first pulse
which requilres speclal treatment to prevent
its belng shortened, and to ground both
s8ldes of the trunk momentarily at the start
of a blank pulse to prevent 1its discharge
causing a false pulse.

3.38 On a tandem CI call, to transmit the
office code according to the settling

of the A, B, and C dial registers, unless

the sender 1is specially arranged to send

two digits (Mfr Disc) only, when they are

sent according to the setting of the A

and C registers.

3.39 Following the office code on a tandem
' CI call, or at once on a direct CI
call, to transmit five diglts according to

the setting of the ST, TH, H, T, and U
registers. If the called number is under
10,000 they are sent in that order; if
10,000 or over the ST digit is sent after
the U instead of before the TH. Zero 1s
sent for the ST digit 1if the number is
under 10,000 and no station or an unused
station digit was dialed.

3.40 Followilng the last digit, to transmit

a speclal signal consisting of a blank

pulse followed by a heavy positive pulse of
extra length.

3.41 After incoming advance on a full se-
lector call, the sending of pulses on
a CI call, or trunk test on an operator
call, to signal the district junctor to as-
sume 1ts cut-through position, measure a
short time for the district to do so, mean-
while closing the trunk through a resis-
tance, and then return to normal and discon-
nect 1tself by releasing the sender link,

3.42 After completion of a connectlon to an
originating marker, if so signaled by

the marker or a link, to connect to the

transverter connector for LAMA recording of

™
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the calling line number and the called num-
ber if desired.

3.43 If the calling customer abandons the

call while the sender 1s engaged, to
signal the district Junctor to free the line
at once, delaying this signal while a marker
or transverter 1s engaged,

3.44  On an abandoned call, to return to
normal and disconnect by releasing
the sender link at once if a marker
has not yet been engaged by the marker con-
nector, or 1f the sender 1s in an lnter-
mediate position between a flirst and a sec-
ond marker trial, or iIf the call is of an
attendant class and has just been estab-
lished.

3.45 On an abandoned full selector call
when dlstant selectors have been
selzed, to proceed wilith distant offilce se-
lections and trunk test, cause the incoming
of final selector to run to telltale,
recognize the overflow signal, and then re-
turn to normal and release the sender link.

3.46 0On an abandoned CI call when a dis-
tant offlce selector or a CI trunk
has been selzed, to proceed wlth distant
offlice selections and trunk test, awalt
agsignment, and send out CI pulses as usual
except that all diglts not already sent out
are replaced by zeros., Then to return to
normal and release the sender link as usual,
When a distant office selector 1s not
used and a CI call 1s abandoned in the
awalting assignment position, then to re-
turn to normal and release the link 1m-
mediately.

3.47 If assignment 1s not made on a ab-
andoned CI call, to return to normal

and release the sender link when the timing

clrcult reaches the stuck sender position,

3.48 If a permanent signal is regilstered,

to call a marker and route the connec-
tlon to a permanent signal trunk, making
only one trial and cutting the dlstrict
through and releasing 1t, 1f a trouble re-
lease signal 1s recelved. With LAMA to con-
nect to a maintenance recorder and record
the calling line PS number also & no-trunk
signal if no PS trunk is avallable.

3.49 To register a partial dial if dialing

1s not completed except for a station
digit in a certailn time after the fir.t
diglt 1s reglstered.

3.50 If a partial dial i1s registered in a

sender arranged for monitoring, to
flash the indlividual lamp and light the
auxliliary signal. If the dlaling 1s com-
pleted except for statlons before the monl-
tor answers, to extingulsh the lamps and
proceed with the connection,

3.51 If a partial dial remains from 5 to 12

seconds wlthout advancing, to close a

lead through a resistance to a signal cilr-
cult for accumulated fallures to be record-
ed. ,

3.52 If a partial dlal is registered in a
sender arranged for timed release, to
send an intermlttent tone to the customer
and operate a common partial dlal reglster.
If the customer does not then hang up in
a certaln time, to reglster a permanent
slgnal and proceed accordingly, if the of-
fice code had not been dlaled, or otherwise
to register an abandoned call and proceed
accordingly. If the sender 1s stlll not re-
leased in a further time, to register a
stuck sender and proceed accordingly.

3.53 To register a stuck sender if the

sender 1s not released and returned to
normal in a certain time after dialing has
been completed,except for a possible station
diglt, the time to be longer 1f the call is
routed through a distant office selector or
1s of any CI class. The increased time to
be recycled 1f a late second marker trial
results,

3.54 If a stuck sender is reglstered in a

sender arranged for monitoring, to
light the individual sender lamp, light the
auxlllary signal, and operate a common stuck
sender reglster, If the sender 1s stuck
while attempting to connect to a permanent
signal trunk, the register 1s not operated.
If the sender 1s released before the moniltor
answers, to extinguish the lamps.

3.55 If a stuck sender 1s registered in a

sender arranged for timed release, to
send an lntermittent tone to the customer
and operate a common stuck sender register.
If a customer does not then hang up in a
certaln time, to reglster an abandoned call
and proceed accordingly. If the sender 1s
st1ll not released in a further time, to op-
erate relay AVl in an attempt to force its
release, unless a permanent signal has been
registered. If the sender still fails to
release after a still further time, to light
an individual sender lamp and an auxiliary
signal,

3.56 Not to operate AVl, as described in

the previous paragraph if key CTR is
operated, but to operate it 1f the key is
later restored.

3.57 For a sender arranged for monitoring,
to extingulsh the lamp signals and
prevent further dial registration, while
8t11l holding the connection when the moni-
tor plugs into the talking Jjack. To regis-
ter a permanent signal and proceed according-
ly if the monltor plugs into the priming
Jack before the office code has been dialed.
To release the sender 1f the monltor plugs
in the priming Jack after the office code
has been dlaled, If the priming fails to
effect the release of the sender, the lamp
willl flash again when the plug 1s withdrawn.

SECTION IIL
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3.58 To prevent any reaction from the
sender monitor unless the sender has
timed out.

3.59 To stick the sender 1f any of its hold
magnets fall to release at the close
of the call, except the ST magnet.

3.60 To soak relay STP in its normal op-

erating direction whenever the sender
is engaged wilth a marker, to erase any soak
remaining from a previous appllcation of
reversed battery.

3.61 To provide for reglstering the prefix
"one-one" preceding the office code,
only when required.

3.62 To provide for sending CI pulses in

two stages. That 1s, send the office
code as soon as dlaled and an outgoing trunk
has been selected. The numerlcal digits are
sent when dlaling 1s completed.

3.63 To provide for completing calls over
a common group of trunks to two cross-~
bar offices., This consists of sending the
regular number of pulses for incoming group
selection for one unit and adding five
pulses (add five) for the other unit.
3 64 To provide for rerouting speclal code
OFF-9300.

3.65 To set the district in talking posi-
tion with no district and office
crosspoints closed, when all overflow trunks
are found busy. With Fig. I, thls takes piace
on third trial only and with Fig. K,this

takes place on any trial,

3.66 To provide for additional routes to
crossbar tandem equipment by using 10
office brush selections.

3.67 To provide automatic priming after
time-out for noncoin senders, or coin
senders with or without coin test,

3.68 To initiate an automatic disconnection

of the line when Flg. E 1s used 1f the
coln test falls to find conditlions on the
line as they should be,

3.69 To provide for making the CTR keys

Ineffective when alarm circults are
transferred for off-premises maintenance
personnel,

3.70 To glve the calling customer a dis-
connect tone when Fig, AL 1s used, 1if
the coln test fails to find condltions on
the line as they should be and to automati-
cally disconnect the line i1f the customer
falls to disconnect after the tone interval,

3.71 To provide toll diversion by revers-

ing the line to the customer after
dialing under control of information re-
celved from the originating marker,

SECTION IIIX
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3.72 If a stuck sender 1s reglstered 1n a

sender arranged for automatic priming,
to light the individual sender lamp, light
the auxiliary signal, and operate a common
stuck sender reglster. If the sender 1s
stuck while attempting to connect to a per-
manent signal trunk, the register 1s not
operated. If the sender 1s released before
the automatic priming 1s completed, to ex-
tinguish the lamp,

3.73 For a sender arranged to handle direct
distance dialing (DDD) calls to call

in an auxlllary sender by sending a start

signal to an auxlliary sender link when O or

1 of an (XOX or X1X) area code is registered

on the B register and units registration

is completed. To transfer pulsing off the

L relay for the ninth digit into the aux-

iliary sender immediately after the eighth

digilt of thils type call 1s dialed, To

switch the fundamental clrcult to be located

between the customer sender and sender

link circults,

3.74 If a stuck sender is registered in a
sender arranged for automatic priming
to cancel sending of the intermittent tone
to the customer and prevent operation of a
common stuck sender register. If a cus-
tomer does not then hang up in a certain
time, to register an abandoned call and pro-
ceed accordingly. If the sender 1s still
not released in a further time,to operate
relay AVI in an attempt to force its release,
unless a permanent signal has been reglstered.
If the sender fails to release after a
still further time, to light an individual
sender lamp and an auxiliary signal.

3.75 For a sender arranged to CI outpulse
7- or 8-digit (7DG) calls to an aux-
iliary sender. To send a start signal after
unlts are dialed to an auxiliary sender 1link
when the marker recognizes this class of
call, To switch the fundamental clrcult to
interpose the auxiliary sender circuit to
be located between the customer sender and
sender link circuits. To allow the marker
to reset class information as on a second
trialo

3.76 To prevent the automatic release of

the sender arranged wlth automatic
priming when an individual CTR key 1s pre-
viously operated.

3.77 To provide for sending skilp class slg-

nals to the auxillary sender on all
calls requiring use of an auxiliary sender.
3.78 For a sender arranged for 6-digit

translation (customer sender re-
cycle) to call in a customer sender re-
cycle circult which connects to a code com=-
pressor circult by means of a code
compressor connector circult to recycle the
sender A, B, and C registers after the com-
pressor circuit reduces the DDD area code
to a single diglt; to call a marker after
three more diglts (local code) are dialed

~
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and registered; to refer an overflow indica-
tion set in the recycle circuit to the marker
if an idle code compressor circuit is not
available in the interdigital interval
between the third and fourth digit dialed;

to extend an auxiliary sender start signal
from the recycle circuit to the auxiliary
sender link when the dialed DDD code requires
auxiliary sender handling.

3.79 To stick the sender when the converter
attempts to outpulse a mutilated digit
into the sender.

3.80 To recognize a person-to-person prefix
digit "o" )

3.81 To recognize an extended-toll prefix
digit "1".

3.82 To recognize an 11X service call.

3.83 To make a high-resistance TG test
on zero attendant calls routed
through tandem.

3.84 When equipped for LAMA operation and
arranged for outpulsing the calling
customer directory number; to send a start
signal and special mark to the transverter
connector after trunk test; to send a start
signal and special mark to the auxliliary
sender link; to cancel the start signal to
the transverter on calls from certain classes
of service when signaled to do so by the
marker; to release the transverter and trans-
verter connector when informed by an aux-
illiary sender which has timed out; to connect
to an auxiliary sender on zero attendant
calls which require outpulsing of the direc-
tory number; to time for the connection of
an auxillary sender on zero attendant calls;
to cancel the request for an auxiliary sen-
der after timing out, close the connection
through to the trunk, and release the sender;
to send a s _ecial zero attendant signal in
addition to the outpulse directory number
signai to the auxiliary sender when required.

3.85 Provision is made for AMA-equipped

senders to receive a signal from the
originating marker when "automatic ildentified
outward dialing" 1is required and to give a
signal to the transverter to make such lden-
tification.

3.86 Provision is made to determine if an

interchangeable code is for a 7- or
10-digit call and to transmit this informa-
tion to the marker. Provision is also made
to recognize a U411 information call and to
take an AMA record of multifrequency routed
411 calls as required.

3.87

information to the required equipment.

3.88

3.89

3.90

3.91

3.92

4. CONNECTING CIRCUITS

Provision is made for storing prefix
code digits and transmitting the

To recognize a dial-tone-first class
of service.

To make a coin test to check for the
initlal deposit on a DTF call.

To second trial to the marker if a
coin test failure occurs.

To cancel coin test under control
of the marker.

To routine test the ground test
relay on dlal-tone-first calls.

4.01

is to be followed. This circuit will
function with the following crossbar
system circuits.

(a)

or SD-25004-01.

(v)
(c)
(a)
(e)
(£)
(e)

(h)
(1)

(3)
(k)
(1)

(m)

When this circuit 1s listed on a
keysheet, the information thereon

Subscriber Sender Link and Control
Circuit - SD-25604-01, SD-25554-01,

Originating Marker Connector Circuit -
SD-25035-01.

Sender Monitoring Circuits -
SD-21521-01.

Miscellaneous Circuits for Sender
Make-Busy Frame - $SD-25076-01.

Fuse and Time Alarm Circuits -

SD-25046-01.

Automatic Sender Test Circuits -
SD-25221-01.

Fu:e Alarm Circuit for Fuse Bays -

SD-96u44-Ol.
Interrupter Frame Circuit - SD-25062-01.

Signal Circuit, No Such Number Tone
Supply - SD-96357-01.

Transverter Connector - SD-25804-01.
Alarm Transfer Circuit - SD-25885-01.

Traffic Usage Recorder Circuit -
SD-95738-01.

Auxiliary Sender Link Circuit «
SD-96483-01.

SECTION III
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(n) Miscellaneous Circuit for Subscriber
Sender Frame, KP Sender Frame -
8D-25052-01.

(o) Subscriber Sender Recycle Circuit -
SD-96525-01.

SECTION III
Page 10
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(p) Code Compressor Connector Circuit -
SD-96526-01.

(a) Pushbutton Calling Signal to Dial
Pulse Converter Circuilt -
SD-26184-01.

RN




3

CD-25012-01 - ISSUE 31D - SECTION IV

SECTION IV - REASONS FOR REISSUE

A. Changed and Added Functions

A.1l The dial-tone-first feature is added

to this circuilt. This feature is
part of the coin service improvement
program.

B. Changgs in Apparatus

B.1 Added

AVUA Relay - 1/2 AK4T - Pig. 22
CA Relay - AJ103 - Fig. 22

CAl Relay - AJ15 - Fig. 22

CN Relay - AF1 - Pig. 22

CP Relay - AJ15 -~ Fig. 22

ECT Relay - AG59 - Fig. 22

SCT Relay - 1/2AKMT - Fig. 22
SGS Relay - 1/2AK47 - Fig. 22

GT Relay - 316L - Fig. 22
SC 500Q Resistor - 18AC - Pig. 22

GT 47500 Resistor - KS16314L1A -
Pig. 22

GTA 1870Q Resistor - lﬁZA - Pig. 22

QTB 3200Q Resistor - 1UU4E - Pig. 22
SCT Diode - 446K - Fig. 22

CL2 Relay - U667 - Fig. CB or CC
82 Relay - U162 - Fig. CB

BELL TELEFHONE LABORATORIES, INCORPORATED

DEPT 5615-RBC-JRL-JR

S2 Relay - U285 - Fig. CC
SD1 Relay - U157 - Fig. CB
SD1 Relay ~- Ull3 - Fig. CC

B.2 Superseded Superseded By
SO Relay - Ull3 SO Relay - U158

Fig. R - Fig. R -
Option MA Option MB

D. Description of Changes

D.1 Options MA, MB, and MC, and Fig. 22,

CB, and CC are added at the circuit
locations listed in the option index and
sheet index.

D.2 Relays AV4A, CA, CAl, CN, CP, ECT, SCT,

SGS, and GT are added. Resistor SC,
GT, GTA, and GTB are added. Relay CL2, S2,
and SD1 are added. The SCT diode is added
and relay SD 1s replaced.

D.3 Options MA, NB, and MC and Fig. 22,
CB, and CC are added to Circuit Notes
107, 109, 143, 127, and 134.

D.4 Note 164 and 165 are added.

D.5 The working limits of the coin test
circuitry are added to the working
limits table.

SECTION IV
Page 1
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