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7 9 CROSSBAR SYSTEMS
. NO. 5
ORIGINATING REGISTER CIRCUIT
DIAL PULSING AND "TOUCH-TONE®" CALLING

CHANGES
D, Description of Thanges

D.1 A modification 1s made to bring CADs

6, 16, and 49 into agreement with
WECo T drawings. This involves the FAC lead
and options assoclated with IDDD operation,
This change is made on a "D" no-record
basis per agreement with WE.

D.2 A modification is provided, as a re-
' sult of EC MSTI-3007, which dlsables
the TOUCH-TONE® receiver if the call is
started with dial pulses, This will pre-
vent trouble record cards due to mutilated
digits caused by the mixing of dial pulse
and TOUCH-TONE digits on the same call.
Such cards can be ganerated where the :
initial digit of a call is "dlal pulsed"
via switchhook flashing and the rest are
sent in the usual fashion from a TOUCH-TONE
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station set. The modification consists of
wiring changes that place the -48 volt bat-
tery supply to the TOUCH-TONE receiver under
control of the P2A, STR, and MF relays. With
this change, the recelver wlll be rendered
inoperative by the operation and locking of
the P2A relay if the first digit is recelved
in dial pulse form, If instead, the first
digit is sent in the TOUCH-TONE mode, the
operation and locking of relay MF malntains
battery to the receiver., A contact of relay
STR is also included in thils modification

to insure continuity of battery to the re-
celver when the iniltilel dlgit 1s received

in TOUCH-TONE fashion. The new arrangement
1s denoted by option NP, rated anfter-date
Standard. The former wiring i1s optioned

NO, reted Mfr Disc, Also, where the Auto-
matic Monitor, Reglster, and Sender Test
Circult - SD-25680-01, is used for monitoring
originating registers, 1t will also require
modificetion, per Drawing Issue 97D.
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CROSSBAR SYSTEMS

NO. 5

ORIGINATING REGISTER CIRCUIT
DIAL PULSING AND "TOUCH-TONE®" CALLING

CHANGES

B. Changes in Apparatus

B.l  Added '
LOLP1 Resistor, KS-19150,L3,10K,
Option NM, Fig. 29 .

D. Descriptlion of Changes

D.0O1 On Drawing Issue 31D, the register was
arranged for -72 volt opeération with
the Range Extension for Unigauge Cabling
feature, and modifications for monitoring
and testing this feature were subsequently
provided in the Automatic Monitor, Register
and Sender Test (AMRST) Circuit. A problem
has been reported in which the register,
when selzed for service over a short loop
(-48 volt operation) after just having
served a long loop call (-72 volt operation),
falsely signals the monitor to prepare for
monitoring another long loop call. As a
result, the monitor fails to detect the
digits dialed into the register over the
short loop and causes a trouble record card
due to number mismatch. The service call,
however, 1ls not affected by this monitor
fallure. This problem is caused by the =72
volt charge retained from the previous
long loop call, on the LW capacitor in
. registers equipped with the IW diode option
TY. This diode, required where the register
functions with 24V4 repeaters or toll
diversion, blocks discharging of the LW
capacitor to the -48 volt level when the
registers LOLP relay releases at the end of
a long loop call., Consequently, if this
same register is then seized for -48 volt
service and the monitor is also seized, the
=72 volt charge on this capacitor causes
operation of the IOLP relay in the monitor
when the monitor-register connection 1is
established. As a result, the monitor
erroneously prepares for monitoring another
long loop call.  This trouble is corrected
by a modification which relocates connection
of the LW capacltor to the opposite side
of the LW diode thereby permitting the
capacitor to discharge to the -48 volt level

when the reglster releases following

long loop service. In addition, the LW
diode is shunted by a 10K resistor to
provide a path for discharging the station
ringer capacitance during dialing to pre-
vent bell tapping. This change must be
applied to all registers arranged for
operation with the Unligauge Cabling feature
that are also arranged for operation with
the AMRST circuit, on an AR basis.

D.02 1In CAD 31, a strap is added from
TS(G)22 to TS(G)15 for agreement
with WE drawings. This change 1s made on

a "D" no-record basis.

F. Changes in Description of Operation

F.01 1In SECTION II, change 15.11 to read
as follows:

15.11 Where the PICTUREPHONE® call is

originated from a PBX station for
completion over the wideband network, the
customer must inltially key the PICTUREPHONE
prefix signal followed by the directing
digit 9. These signals are used by the PBX
equipment for selection of a trunk, from a
trunk group handling PICTUREPHONE calls, to
the No. 5 crossbar office serving the PBX.
Consequently, the dlal tone marker will
operate the SSR relay over lead P in setting
the dial tone connection between the calling
line and originating register.

.02 In 17., make the following changes:

17. BUSY TONE FROM REGISTER

GENERAL

17.01 The BT relay is an all-paths-busy
or a trouble release relay and may
be operated by the completing marker to
effect release of the connection between
the register and the completing marker but
to retain the dial tone connection between
the register and the calling line, Relay
BT causes busy tone to be transmitted to
the customer. In registers manufactured
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. prior to Drawing Issue 20D, 60-IPM llne-
busy tone was provided via lead LBT and
option VS, since rated Mfr Disc. In
registers per Issue 20D and later, 120-IPM
equipment busy tone is provided via lead
OFT and option VT, under the standard
arrangement.

NONCOIN CALL - ALL BUSY CONMDITION

17.02 On a noncoin call, if the completing
marker cannot set up a connection to
a busyback, overflow, partisl dial, or
vacant code trunk due to & shortage of
trunks or channels 1t will attempt to con-
nect the callling line to a common overflow
trunk. If these trunks, or the chamnnels
to them, are all busy, the marker will
operate relay BT in the register. The BT
releases the marker connector and the
completing marker by operating lead ST,
grounds lead ST to the interrupter circuit
to start it and supplies busy tone through
the TN coll to the calling customer. When
the customer disconnects or the register
times out, the register restores to normal.

COIN CALL - ALL BUSY CONDITION

17.03 On & coin call, if the completing
merker cannot set up a call to a
“usyback, overflow, partial dial, or vacant

code trunk due to a shortage of trunks or
coarnnesis, 1t cannot use one of the common
overflow trunks because they are not
arrenged for coln operation, It, there-
fore, operater the 5T relay, which releases
the marker connector and completing marker
by opening lead ST, grounds the ST lead to
the interrupter circult to start it and
supplles busy tone through the TN coil to
the calling customer. When the customer
disconnects, the coin 1s returned as on any
abandoned call.

PERMANENT SIGNAL - ALL BUSY CONDITION

17.04 On permanent signal calls, if the
marker cannot set up the call to a

permanent slignal trunk, 1t will attempt to
connect the calling line to a common over-
flow trunk. It is satisfactory to connect
a colin line to a common overflow trunk on
permanent signal calls because the register
will have returned the coin before select-
ing a marker on this type of call. If the
marker cannot connect the calling line to
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a common overflow trunk due to e shortage
of trunks or channels, it will operate
relays RL and BT in the reglster. Relay
RL releases the dial tone connectiun and
relay BT releases the marker. With both
the dlal tone connection and the marker
released the register restores to normal.
Busy tone is not transmitted to the line
because the dial tone connection has been
released.

17.05 With the above described operation,

a cable fallure, which causes a
shortage of permanent signal and common
overflow trunks, will not hold registers
out of service for the stuck register time-
out interval. Faulty lines Iin excess of
those held by permanent signal and common
cverflow trunks will originate calls in
completion with legitimate calls. A
register will be held for about 12.2 seconds
on each seizure by one of these excess
faulty lines.

TROUBLE RELEASE

17.06 If the marker is unable to complete

a connection because 1t has en-
countered a trouble, it will operate the
BT relay under certain circumstances in
order to free itself, If the call has
not progressed far enough to operate the
RL relay, the customer willreceilve busy
tone ag described above, and the register
wlll restore to normal when the customer
disconnects. On calls from coln lines the
coln will be returned as on any abandoned
call, '

F.03 In 19,, make the following changes:

ABANDONED PARTTYAL DIAL RECISTER

19.02 If a call is abandoned after at least
one digit has been dialed or keyed,
but before dialing or keying has been com-
pleted, the ON relay wlll release as usual.
Under these conditlions relay PD will still
be operated and TM1 unoperated, and a cir-
cult will be closed from ground through a
break-contact of ON, make of PD, and break
of TM1 to lead APD, on a dial pulse
call, or lead APPB, on a TOUCH-TONE® call,
for operating a peg count register. The
release of ON releases P2A and PD. The PD
is made slow in releasing, so that 1t will

v
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not open the operating circuit of the peg
count register until it has had sufficient
time to operate. The PD keeps the FT and
BT leads open so that the regilster appears
busy until PD releasas. :

19.03 If a partial dial time-out occurs,
both PD and TMi will be operated when
ON releases, and the APD or APPB lead will
not be grounded. Th2 TM1 locks to a con-
tact of PD so that TV1 cannot close the

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5241-AWM-RBC-JNZ

“y

APD or APPB lead., The BT lead 1s also
controlled by the TM1 relay so that the
reglster cannot be reselected until TM1
releases.

19.07 The back contact of CMC 1s wired in

the FAPD lead to prevent a false
operation of the FAPD trafflc register in
case the APD or APPB traffic register is
operated by another originating register at
the time KS is operated.
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CROSSDBAR SYSTEMS
NO, 5
CRIGINATING REGISTER CIRCUIT
DIAL PULSING AND TOUCH-~TO! CALLING

CHANGES
D, Description of Changes

D.l Contacts 3, 6, 8, and 11, of the 1llA
relay, oEtion WK, were reassigned on

Drawing Issue 41D by options PD, PE, FF,
and PG, iIn conjunction with modifications
for international direct distance dialing
ééDDDz. These optlions were referenced in

frcult Wotes 171 and 172, however, in
Note 171, a statement requiring the replace-
ment of option PD by option PE where the
PPCS feature 1s added in registers manu-
factured prior to Lrawing Issue 41D, was
inadvertently omitted., Also, an omission
was made in Note 172 for indicating that
option PF must be removed, 1f equipped,
when modifying the register for IDDD. This
change 1s made on & D no-record basis per
agreement wlth WE.

D.2 Miscellaneous errors and omissions
on the drawing are corrected to bring
the SD- into agreement with WE "T" draw-

D.3 The cross-connection information of
parts 20, 21, 22, and 24 of the cross-
connection tables, pertaining to IDDD opera-
tion, is revised to remove reference to
use of the TOUCH-TONE® end-of-dialing sig-
nal. Accordingly, part 8 of these tables,
pertaining to operation with the TOUCH-TONE
special signals, 1s also revised to re-
flect the cross-connectlons required where
these signals are used on IDDD operation,
Also, certain cross-connections shown in
part 8 pertaining to the handling of 1XX
centrex codes are deleted since they are
also Iindicated in part 10 of the tables
which applles to such codes,

D.4 A modification is made which provides
for supplying ground potentials P and
Q to contacts of the line memory relays from

BELL TEIEPHONE LABORATORIES, INCORPORATED
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a ground bar located on the originating
register line memory ORIM frame. Prevlously,
these ground potentlals were cabled to the
ORIM frame from the originating regilster

OR frame, This modification reduces the
number of leads between the OR and ORIM
frames,

D.5 To provide additional maintenance
facilitles for testing TOUCH-TONE

originating registers with the register test
set, both an IRT Jack per SD-25574-01, Fig.
62, and an ORT Jack, per SD-25574-01, Fig.
61, are added to the Originating Register
TOUCH-TONE Recelver and Control Frame,
Jargbac.,

D.6 It has been determined that a -48 volt

signal battery instaad of a -U48 volt
talking battery is required for the TOUCH-
TONE receiver, J99289B. Accordingly, the
talking battery per SD-2557h4-01, Fig. 24 1is
removed from the Origlnating Register
TOUCH-TONE Receiver and Control Frame,
J27962¢C.

D.7 An addition is made to the J- Spec
information for permitting the U and
Y TOUCH-TONE Control Unit, J27958AA, to be
mounted on the Origlnating Register TOUCH-
TONE Receiver and Control Frame, J27962C.
Previous to thils chenge, only the wire spring
TOUCH~TONE Control Unit, J27962AU, was
mounted on this frame.

D.8 The SD is modified to indicate replace-~

ment of the code U420-type diodes with
Uhb-type. Manufacture of the U20-type has
been discontinued. On J27962BB, the compon-
ent assembly, ED-0U823.01, GRPSéM is re-
placed by ED-94823-01, GRP960, The new com-
ponent assembly incorporates the change in
diodes, All other aspects are the same as
appearing on ED-94823-27, GRP584,

Page 1

Printed in U,3.A., 1 Page




CIRCUTT DESCRIPTION ' N CD-26040-01

ISSUE 8AC

APPENDIX 1D
WG ISSUE 47D

CROSSBAR SYSTEMS
. | NO. 5
ORIGINATING REGISTER CIRCUIT
DIAL PULSING AND TOUCH-TONE® CALLING

CHANGES

. D, Description of Changes

D,1 Changes are made to include in the CADs
the "MIF AUX CONT BAY" as 2 terminating
point for this circuits outgoing leads.
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3SCTION I ~ GENERAL DESCRIPTION

L. PURPOSE OF CIRCUIT

1.01 VWhen a customer originates a call, a

dial tone marker causes a connection
to be established between the customer line
and an originating register. The originating
register transmits dial tone to the customer
and records the called number. The origi~-
nating register then transfers to a com~
pleting marker the called number information
and information of identification of the
calling line which 1is received from the dial
tone marker., The completing marker then
uses this information for establishing an
intraoffice connection between the calling
line and the called line or a connection
between the calling line and an outgoing
trunk to the called office, In the latter
case an outgoing sender is used to transmit
the called number information over the trunk
to the called office,

1.02 The originating reglster receives,

from the dial tone marker, information
a8 to the type of line connected whether
centrex, individual, 2-party, coin, or
Unigauge.

1.03 On 2-party message rete lines and

2-party flat rate lines in offices
equipped with automatic message accounting
the register makes a party indentification
tést and transfers the result to the com-
pleting marker so that the proper party can
be charged for the call. ) '

1.04 On calls from loop start coin lines
where the check for the presence of
the coin is not made in the line circuit
the originating register makes a coin test.
1.05 The originating register will cause
the coin to be returned on permanent
signal and abandoned calls from coin lines.
Provision is also made for return of the

coin on calls to operators and other free
trunks under certain conditions.

2, _GENERAT, DESCRIPTION OF OPERATION

2,01 ¥hen a customer 1lifts the receiver to
originate a call, the line clrcuit
line relay operates and starts a series of
evenits which results in the establishment
of a connection from the calling line,
through the link line switch, the link
Junetor switch, trunk 1link junctor switch,

Ut BAC - SECTION T

and trunk link trunk switcen tc sn i1:lz 2223
pulse originating register circuit. Thi:z
connection is establisheo under contrecl of

a dial tone marker and’ is known as a cial
tone connection. FEach register has a tip,
ring, and sleeve appearance on a trunk link
frame just as a trunk does and the operation
of selecting a register and connecting a
calling line to it is much the same as
selecting & trunk and connecting a line to
it. PFigures 1, 2, and 3 in Information

Note 301 on the SD show the connections in
block diagram form.

2.02 This connection between the calling

line and register is called the dial
tone connection, and gets its name rrom the
fact that dial tone is supplied to the
calling line over this connecticn when the
register 1s ready to receive dial pulses or
TOUCH-TONE® signals.

2,03 While the dial tone marker is in the

process of establishing this dial tone
connection, it determines and transfers
certaln information concerning the identily
of the calling line to memory relays in the
register, because the completing narker,
which will be used to set up the originating
connection from calling line to trunk, will
need this. The dial tone marker causes tnis
information to be passed to the register via
the trunk link and connector circuit, This
information consists in the class of service
of the calling line, 1ts location on the
line switches, the 1line link used in the
dial tone connection (the marker will con-
sider this path available for the origi-
nating connection), and for AMA purposes a
record is made of whether the calling line
is connected to a service observing line or
nota

2.04 When the dial tone connection is

being established the dial tone marker
informs the register if the calling line 1is
centrex, coin, 2-party, or manual., In each
of these cases the register may be required
to take special action. This specilal action
is described later,

2,05 The class and line identificetlion
relays operated as described atcve
will lock to an off-normal relay I ih¢
register, which is operates anc rel. o
a8 slow-release relay operated b} .
tone marker. When the dial tone conmnection
has been established the marker relcases

- de e
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and allows the register line relay to
operate over the dial tone connection

end customer loop. The line relay operates
its auxiliary relay which supplies a cir-
cuit for holding the off-normal relays

and, thus, the register and the dial tone
connection. At this pcint the register

is ready to receive diz) pulses or TOUCH-
TONE signals and transrmits dial tone to

the calling customer.

2.06 The customer dia’s or keys all of the
digits required or the identification
of the wanted line or c¢perator trunk. and the
reglster engages a completing marker via the
marker connector circurt. The register
recognizes when all of the digits have been
reglstered in one of scveral ways.
2.07 If a zero is dialed for the A digit,
counting relays corresponding to a
ten will be operated. If the diglt zero
is keyed for the A digit, translating relays
corresponding to a zeruv wlll be operated.
Lf the register 1s not arranged for perscn
person collect special service a circuilt
through the counting or translating relays
will operate the manua. relay which indicates
that the zero coperator is wanted and no
further dialing or key.ng should be expected.

2,08 1If the reglister .s arranged for PPCS
service the zero prefix counting
relay @2 wlll be operated. The OP relay
starts the diglt timer to time for further
ts to be dialed or keyed. 1If another
digit is disled or key»d before the timer
times out, the regli:te- will walt for the
remaining digits, and zhen call for a
marker to complete the call. If no further
digits are dialed or k=yed after the zero
prefix, the digit timer operates causing
the manual relay to op=2rate indicating that
the Zero operator is rz2quired and no further
dialing or keying shoutid be expected.

2.09 If an X11 servica2 operator 1is called,
all of the relays of the local X11
translator circult operate because one has
been registered in botna the B and the C
digit, and this causes the marker to be
engaged. If a pretrarslator circuilt is
used, the local translator is omitted and
the pretranslator trarslates the X11 codes.
T.10  If an 11X service operator 1s called,
the 1-1 prefix counter relays
operate as a result of the two preliminary

SECTION I
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one-pulse digits, and estaplish a circait
through a contact of the B-digit steerirny
relay to cause operaticn of the marker
starc after tne A digit has been registered.
The X of the 11X cooce will be reglsfeled
on the A-digit register and the B-digit
steering relay will be operated when the

A cigit is registered.

2.11 The digit steering relays are used to
determine when particuler digits have
been registered. Wwhere all customers are
called by dialing or keying the same number
of diglits a service cross-~connection from
the appropriate steering relay contacts to
the marker start relay winding will cause
operation of the marker start relay when
this number of digits has been received and,
therefore, when dialing or keying has been
completed and a marker requlred.

2.12 Where calle to & different customer
require a different number of diglts,
it is necessary to have some distinguishing
mark in the called code which will indicate
the total number of digits for the call
being served. 1In relatively simple cases
the number registered on the A digit will
furnish this distinguishing mark and wiil
indicate the total number of digits required.
In these cases an A digit will operate in
the same pattern as the A register relays.
These translator relays close a separate
circuit for each number which may be reglis-
tered and can connect different digit
steering relay contacts to the marker start
relay winding for different numbers on thne

A register. In this manner different num-
bers on the A register can mark different
digites as the last digit. Unused A dilgits
willl cause the marker to be engaged immedi-
ately for connection of the line to a vacant
code trunk.

2.13 In more complex cases an A-diglt trans-
lator and a R-3digit translator will be
provided. 1In these cases some of the A
digits will make the last digit, and the
remaining A digits (not exceeding three
A digits) in combination with the B digit
will mark the last digit. Unused A digits
and A- and B-diglt combinations will cause a
marker to be engaged immediately for con-
nection of the line to a vacant code trunk.

2.14 As far as possible the last digit will
be marked by one of the above means.
However, the called office may not require

)
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she same number of digits for all customers.
Por example, manual offices may have party
letters for some customers and not for others
and socme step-by-step offices may have party
digits in some connector groups and not in
others. For such cases the A or A plus B
digits will mark the last digit for the
minimum number of digits by connection to

the winding of a delay relay instead of the
marker start relay. This causes the regis-
ter to time for the extra digit. 1If dialing
or keying does not start within this interval
the register-engages a marker to set up the
connection. If dialing or keying does start,
the register waits for the digit to be com-
pletely reglistered.

2.15 1In certain cases where all local calls

are 7 digits, the B-digit translator
is used alone to indicate 10-digit foreign
area calls. A C-digit-equals-zero trans-
lator may ealso be provided to detect DDD
codes of the form NNO. 1In both these cases
vacant codes require 7 digits before
routing.

2.16 Where a single 1-, 2-, or 3-digit code

is used to call a straightforward
operator, the single-digit translator may
be used. The windlngs of the relays of
the single-digit translator are connected
to operate in the same pattern as the
corresponding register relays. When the
particular code is dialed or keyed all the
relays of the translator will operate and
close a circuit to cause operation of the
marker start relay.

2.17 In some areas it will not be economi-
cal to perform the translating func-
tion in the register and pretranslators
will be used for this purpose. In these
cases each register circuit will be
equipped with a group of relays which will
cause a pretranslator connector to associate
the reglister with a pretranslator as soon
as the third or C digit has been received.
The register will transmit the A, B, and
C digits to the pretranslator which will
perform the translation and operate relays
in the register to indicate how many digits
ts expect on the call. Cross-connectlons
from these relays to the marker start relay
and the register steering relays cause the
marker to be selected when the dialing or
keying is completed.

2.18 fThe register can be arranged in two
ways to handle centrex service.

(a) Two separate grcups cf regisiers ere

necessary for thils arrangemer.t. (ne
group of registers serves central oifice
customers only, while the other group of
registers serves centrex customers only.
In the group of registers serving centrex
customers only tie line and special codes
are of the 11X type.

(b) Only one group of registers is nec-
cessary for this arrangement. All

the registers within this group are

arranged for centrex service, but may also

serve central office customers on a class

basis. In this group the PBX tie iine

and special codes are of the 1XX type.

2.19 In addition to the 11X- and 1XX-type

tie line and special codes, intra-
centrex calls may consist of 4 or 5 digits
(depending on the size of the PBX), and
centrex zero operator.

2.20 The centrex customer (attached to a
register with elther arrangement) must

dial or key a directing digit 9 prior to

dialing or keying any number outside of

the centrex group. When a central office

customer is attached to a register also

serving centrex customérs the directing

digit relay 1s operated by the marker so

the register can distinguish this call

from an intracentrex call,

2.21 The registers of the combined group
may also be arranged to provide
service for a private line network. This
service 1s furnlshed on a class basis for
centrex customers. In this case, a
PLN centrex customer must dial or key a
directing digit 8 prior to the called
number if the call is to be completed
within the private line network.

2.22 When the register is connected to a
completing marker, the register
transfers to the marker, over a multitude
of wires through the marker connector, all
of the information recorded on its memory
relays, all of the digits dialed or keyed
by the customer, and other informaticn
pertaining to 2-party lines, coin lines,
or time-ocut conditions. The corpleting
marker selects an idle trunk and & cair fronm
the calling line to the trunk (originating
connection%. However, before it can setl uD
the originating connection, it must release
the dial tone connection. The marker
accomplishes this by operating a reiease
relay of the register, which opens the tip,

SECTION 1
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ring, and sleeve toward the calling customer.
The register does not release at this time,
however, because it 1s held by the marker
connector. With the d4ial tone connection
released, the marker sets up the originating
connection, and operates the register marker
release relay to release the marker connector
and return the regist=r and marker to normal.

2.23 On cells from 2-party m~ssage rate
lines or from Z-party flat rate lines

in offices arranged fo>r AMA, the register
recelves a 2-party class indicatlon and a
2-party identificatica test is made before
~dial tone 1s transmitsed and again just
before the marker is angaged afiter dialing
‘or keying has been ccapleted, The dis-
tinction between parties is that the switch-
hook of the tip part; customer set con-
rects ground through 1lts ringer to the

tip wire at the station when the receiver
is off-hook, whereas the ring party customer
‘set retains the capacitor in series with
‘the ringer. The register connects 48

volts through a relay winding to the tip and
ring wires at the cerntral office end for

a measured time interval long enough for
allowing the test reiay and its auxiliary
relay to operate., Two tests are made as
stated above to redure the possibility of
cherging the wrong purty, and the results
of these two tests are transmitted to the
merker, The marker nforms the irunk or
the AMA equipment wh'.ch party should be
charg=7. 'fhe condit-ong encountered on a
Jial tone connection to a 2-party line are
shownr in Pig., 7 in Iformation Note 303

on the SD.

2.24 various cptional coin-test and coin-
return features are provided in the
regigter. The particular combination used
depends on the type of coln service required
and on the type of line circuit line relay
provided for coin lines. Line link frames
in early No. 5 officas are equipped with
line relays which caa be used on coin
lines only on a loop-start basis. Later
offices are equippec¢ with a universal coin
line relay which car. be used elther on a
loop-start or a ground-stari basis.

2.25 O0Offices provicing dial-tone~first

coln service rmake a colin test upon
completion of dialirg. This 1s fundamen-
tnlly a loop-start service although a wiring
crtion permits grour.d start coin lines to
be handled in the scme office.

SECTION I
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2.26 Coin-first service in the eariier
offices with locop~start coin line
relays may require an initial deposit of
5 or 10 cents. For 5-cent service App
Fig. 9 and 11 are provided where coin test
is made in the register. For 1l0-cent service
App Fig. 11 1is provided and an auxiliiary
line circuit is inserted in each coin line
ahead of the line relay. This auxiliary
line circuilt operates on & ground start
basis and no coin test 1s made in the
register.

2.27 Coin=first service in later offices
with universal line relays may also
require an initial deposit of either 5
or 10 cents. Apparatus Flg, 1l is provided
for 5-cent service and App Fig. 8 for
10~-cent service or for S5-cent service where
10-cent service is anticipated. In all
cages the line relays are wired for ground
start operation and no coin test is made in
the register.

2.28 When App Fig. 11 is used, coin return

is provided on abandoned calls and,
before the marker 1s selected, on permanent
signal, operator, and 11X or X1l service
calls. When the completing marker finds
that other calls are for free trunks it
returns the call to the register with a
request for a return of the coin. After
returning the coin the register again
selects the completing marker for com-
pletion of the call. A check for coin
clearance 1s made on all but permanent
signal and abandoned calls.

2.29 When App Fig. 8 is provided the
register returns the coin only
on abandoned calls and permanent signals
and no test for coin clearance 1is made.
When coin return is required on operator
and other free calls this will be done by
the trunk to which the call is connected.
The condition enccuntered on a dial tone
connection to a coin first ground-start
coin line is shown in Fig. 4 in Information
Note 302 in the SD.

2.30 When App Flg. 9 1s used, coin test

is made on coin lines before dial
tone is transmitted. The customer line
circuit of the No. 5 system 1s arranged so
that the switchhook closure will cause a
register to be attached even though the coin
is not deposited. The coin deposit closes
contacts which connect ground through the

°
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coin magnet to the tip wire at the station.
The coin test circuit, App Fig. 9, has a
supervisory relay which operates on the
current through the customer loop and holds
the register, and a ground test relay which
will operate only if the ground is connected
at the station. Operation of the ground
test relay allows the call to proceed and
dial tone to be transmitted. If the ground
test relay does not operate, the call will
be treated as a permanent signal, If the
supervisory relay rsleases due to a customer
disconnect the register will release as

on any abandoned cail. The conditions
encountered in a dial tone connection to

a coin first loop-start coin line are

shown in Fig. 5 1n Information Note 302

in the SD.

2.31 Coin test is made on dial-tone-first
coln lines after dialing has been

completed but before the marker is engaged.

The deposit of & coin closes contacts which

connect ground thrcugh the coin magnet to

the tip wire at the station., The coin test

circuit, App Flg. 7 and 10, has a supervisory

relay which operates on the current through

the customer loop &nd holds the register

and a ground test relay which will operate

" only if ground is connected at the station.
‘Operation of the ground test relay allows

the call to proceec and a marker to be
engaged, If the ground test relay does not
operate, "no-such~number tone" will be
transmitted to the calling customer after
a timed perlod of 2 seconds, nominal, If
the customer depos:ts a coin during the
tone interval the call will be completed,
However, if the cuatomer does not deposit

& coin, a register time-out will occur

in 25 seconds, nominal, after dialing was

- completed, and the register will be re-

leased, The custoner will be reconnected

to the 1line circuii which will originate a
dial tone connection and the customer will
recelve dial tone Trom a new register., If

at any time during coin test the customer
disconnects, the supervisory relay will
release and the register will restore to
normal as on any abandoned call., The
conditions encountered on a dial tone con-
nection to a dial-tone~first colin line are
shown on Fig. 6 in Information Note 302 in
the 3D.

2.32 On calls from a dial-tone-=first

station to a zero operator, a coin
need not be deposited. No coin test is
made in this type of call.

2.33 The most recent version of dial-tone-
first coin service is provided by
App Fig. 33. This is basically a loop-
start service but also provides for ground-
start service through wiring options. With
thls figure, coin test 1s made on all calls
after dlaling is completed, The marker is
then summoned and given a coin present or
not present indication to aid in deter-
mining disposition of the call. Figure
33 also provides coin return on permanent
signal and abandoned calls., No test is
made for coin clearance., When coin return
is required on operator and other free
calls, this will be done by the trunk to
which the call is connected.

2.34 When the register has determined that
all the required digits have been
dialed or keyed, it causes a connection to
be established through the marker connector
to a completing marker and transfers to
the marker all the information necessary
for the completion of the call. This in-
cludes the called number, the identifica-
tion of the calling line, and certaln class
marks., The marker translates the code,
determines the destinatlion of the call and
then sets up the proper trunk connection,
After the trunk connection has been estab-
lished, the marker transmlts a release
signal to the register to cause its release,

SECTION I
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SECTION IT - DETAILED DESCRIPTION
1. SEIZURE OF REGISTER
GENERAL

1.01 When a customer, who desires to origi-

nate a call, lifts the handset, the
line circuit line relay operates and starts
a series of events which results in the line
being connected to an idle originating
register. This connection is established
under the direction of the dial tone nmarker
and is called s dial tone connection.

1.02 A marker which is serving a call

- examines a&ll the trunk link frames
to find out which ones are unoccupied and
which have one or more idle originating
registers. The dial tone marker selects
one of these frames and connects to it, and
tests the individual registers on that
frame to see which are idle, It selects
one of the i1dle registers and connects to
it via the trunk link and trunk link con-
nector clrcults, and the contacts of the
F, FlA, and F1B relays of the register. By
means of thils multiple lead connection the
dial tone marker operates memory relays
which record the class of service and loca-
tion of the calling line and the line link
selected for use in the dial tone connec-~
tion, Also the dial tone marker may operate
one or more class relays (DD9, PBX5, 2P, CN,
MAN, RV, or PLN) to indicate that the
calling line has noncentrex, 5-diglt centrex,
2-party, coin, manual, line requiring a
reversal, or private-line network service.
In a centrex register serving both centrex
and regular telephone customers the DD9
relay is operated over the NPBX lead for
the regular telephone customer. The marker
also causes operation of one of the off-
normal ground supply relays under control of
a slow~release relay. These relays hold the
operated memory snd class relays and supply
ground to the sleeve lead to hold the dial
tone connection when the marker has set it
up. The slow-release function 1ls required
to hold the reglister from the time the
marker releases after setting up the dial
tone connection, until the line (L) relay
has had an opportunity to operate and take
over the supervisory control of the register,

‘BUSY TEST BY MARKER

1,03 When the register is idle, ground is

connected through normally closed or
break-contacts of the relays ON, PD, and
MB in series to lead FT. This lead 1is

‘ multipled at the trunk link frame to the

FT leads of other registers connected to
the same trunk link frame, and ground on
this lead indicates to the marker that at
least one register on the trunk link frame

TSSUR 8AC - SECTION II

is idle, The marker has other means
{described in the marker CD) of recognizing
which trunk link frames are unoccupied, and
will select and connect to an unoccupied
trunk link frame with at least one idle
register. The marker makes a busy test of
the individual registers by means of the T
and BT leads which are closed through the
low-resistance winding of relay F and
through series bregk-~contacts of relays ON,
PD, TM1, and MB, The F lead of all the
reglsters are connected together at the
trunk link frame and the marker connects
ground to this lead to mark the group of
circuits which it wants to test., The BT
leads of the individual registers are
extended through the trunk link circuit to
the marker circuit, where a high-~resistance
test relay is connected to each busy test
lead, This ground on the F lead is con-
nected through the winding of the F relay
and the busy test relay to battery. The F
relay will not operate due to the high-
resistance of the busy test relay, but the
test relay in the marker wlll operate,
indicating which registers are ldle. The
marker selects one of the idle registers and
connects low-resistance bsttery to the
corresponding BT leads thus operating relay
¥ which operates FlA and F1B and establishes
a multllead connection from the marker
through the trunk link and trunk link con-
nector circults to the register. !

REGISTRATION OF CLASS, LOCATION, ETC
1.04 With relay FlA and F1B operated, cir-
cults are established for recording

information concerning the calling line, A
group of relays are provided for recording
each of the following:

(a) Class-of-service group.

(b) Class~of-service tens digit.

(¢} Class-of-service units digit.

(d) Line link frame tens digit,

(e) Line link frame units digit.

(f) Horizontal group number.,

(g) Vertical group number,

(h) Vertical file number,

(1) Line link number used on the dial
tone connection.

The memory units each consist of a dry reed
relay, with five independent coills enclosed
in a can with each coll associated with two
make-rantacts. One side of each of the
ta mired dinkternglly to one of its

ey i
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assoclated contacts for locxking purposes and
a single lead wired¢ to a terminal. One con-
tact of the locking conta:zt pair, cne side
of the coll, and both cortacts of the load
contact palr are wired tc individuwal termi-
nals. These terminals extend to both front
and rear of each relay. For ease of wiring,
three sets of terminals ere strapped inter-
nally. These are the batterv side of the
coils, the locking contact of the relay, and
one side of the load contact.

1.05 The 0BS relay 1is ccntrolled through a

-contact on F1B and 1s used to indicate
that the calling line is connected to a
service observing circuit.

1.06 Additional circuit: are provided

through contacts o:" the F relays for
the marker to operate the 2P relay on calls
from 2-party message ratec lines or from
2-party flat rate lines :in AMA or ANI
offices, the CN relay on calls from coln
lines, the MAN relay on talls from manual
lines, the PLN relay on calls from PLN-
centrex lines, the PBX5 relay for 5-digit
centrex calls, and the L[D9 relay for non-
centrex customers.

1.07 A path is also provided through con-

tacts of the F relay to operate the
RV relay for certain claess treatments in
centrex that require a ra2versal of tip and
ring to recognize that a register 1s
attached.

OPERATION OF OFF-NORMAL RELAY

1.08 Relay S1 is operated by the marker
through a contact of the F relay.
Relay Sl operates ON which returns ground
on the RC lead to inform the marker via
the trunk link and connector that locking
ground is supplied for the memory relays
and other relays which rmay operate iater.
The ON opens the operating circult of
relay F but F remains operated on a locking
contact. When F releases, as descrlbed
later, the BT lead will be open as an
indicatlion that the register 1is busy. Relay
ON also opens the frame busy test lead FT.

DIAL TONE CONNECTION ESTABLISHED
1.09 When F operates, .t grounds lead FA

to the trunk link circuit to operate
an FA relay. With the A relay operated the

SECTION 1I '
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tip ring and sleeve leads for the connector
through the links are connected to the
marker. ‘'ne marhker sets up the dial tone
connection and makes certain tests of the
tip, ring, and sleeve leads, and if they

are satisfactory, releases F and, in turn,
#1A and F1B of the register and the FA

relay of the trunk link frame. The release
of F, F1lA, anéd FIB relays disconnect the
register from the common leads of the

trunk link and trunk link connector circuits
$0 that they may be used for other calls,
and the release of the trunk link frame
relay FA transfers the tip, ring, and sleeve
leads of the dial tone connection to the
corresponding leads of the register. The ON
relay being operated, supplies a holding
ground through a 10~ resistor to the
sleeve, thereby holding the dial tone
connection.

1.10 The L relay operates through a circult
over the tip and ring leads of thre
dial tone connection, the customer loop,
and the windings of the tone coil in the
reglster. Relay L cperates relay 3R. Relay
SR extends the circuift from the pback contact
No. 4 of the L relay to the winding of the
Pl pulse counting relay, and operates relay
ONl1. The ON1 supplies grounds for tne digit
register relays and other relays which may
be operated later, closes the dial tone
supply to the tertiary winding of the tone
coil, thereby causing dial tone to be
transmitted to the calling customer, and
closes a circuit to hold ON. The circuit
to 81 1s opened when F releases but Sl is
slow-release so that it holds ON until ON1
has operated and established a holding
circuit for ON. On calls from coin first
coin lines, when App Pig. 9 is provided;
and coin test is made in the reglister, the
coin line supervisory relay CLR and the coin
tegt auxlliary relay CNT2 must operate before
L. The S1 is made¢ slow enough to cover the
release of the trunk link FA and the oper-
ation of CIR, CNT2, L, SR, and ONl. On
calls from 2-party lines, a locking cir=-
cult is provided for Sl while the first
party Adentification test is in progress,
so that the release time of S1 does not
have to include this test interval.

2. DIAL PULSE COUNTING AND REGISTRATION

GENERAL

2.01 For any digit, a train of pulses con-
sisting of 1 to 10 equally spaced
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momentary line openings is generated by the
calling customer dial: The number of opens
correspond to the number dialed, one for

the number 1, two for the number 2, etc,

and ten for the number 0. These pulses may
be at the nominal rate of 10 or 20 per
second. Between these trains of pulses
there 1s an interdigital interval during
which the line remains closed. The pulsing
relay responds to these pulses and the
counting clircuilt counts the number in each
diglt and, during the interdigital interval,
transfers this count to the proper digit
register unit. When this transfer is com-
pleted the counting relays are released and
the counting circult is ready to count. the
pulses of the next digit. ,The end of a digit

- 18 recognized by means of & slow-release

register advance (RA) relay which operates
during the first open pulse and releases
during the interdigital interval. This
relay controls the transfer of the count
for each digit to the digit register unit.

PULSING REILAY

2.02 The L relay is a magnetically biased
polarized mercury contact relay with
three windings. The primary is used as a
line winding and 1s used to operate the
relay on & circuit which includes the
customer loop. The tertlary is used as a

-pulse aiding winding and is wired in series

with the pulse help capacitor PH to the L
front contact No. 1. This contact also is
wired to the winding of the slow-release
supervisory (SR) relay. When L operates
and closes ground to the No. 1 contact,

the PH capacitor charges through the
tertiary winding and the current is in a
direction to hold L operated. This current
is reduced to zero as the capacitor becomes
charged and the other windings exercise full
When the circult to the primary
winding is opened, the L releases to open
ground from the No. 1 front contact. The
PH capacitor then discharges through the
winding of the SR relay and the current in
the L tertiary winding is in a direction to
hold the No. 1 contact open. The tertiary
winding and the PH capacitor thus act to
insure that once L operates it will remain

"operated for a definite minimum interval and

that once it releases it will remain released
for a definite minimum interval. This pulse
correcting action makes possible longer
maximum loops and higher capacity ringing

- sary to prevent "showering,'

bridges than would otnerwise be possible.
The tertiary winding is also used to hcolid
the L through the marker connector when the
marker 1s engaged and is also used for
slightly weakening the L relay when operating
with ground start coin lines. When the coin
(CN) relay operates it closes a circuit to
energize the tertiary winding in a direction
to aid the primary winding. This 1is neces-
a condition’
which exlists when the line circuit relay
operates on a loop which will not hoid the
reglster L relay. If a leak condition
exigts on the line, which will cause oper-
ation of the line circuit relay, the dial
tone marker wlll be called to connect the
line to a register. Then if the register
relay does not operate the register will
release and reconnect the line to the line
circuit relay to start the marker action
again. To prevent this showering the
register L relay is biased to hold on any
line which will operate the line circuit
relay.

2.03 The secondary winding is used for

slightly altering the sensitivity of
the L as it operates and releases. Thie
winding is also connected to the No. 1
front contact of L and is so poled that its
ampere turns oppose those of the primary
winding when L is operated. Thls has the
effect of making L, once it operates,
slightly stiffer or easier to release and
once it releases, slightly weaker or easier
to operate. The value of the LA resistor
is chosen to give the optimum benefit from
this winding.

2.04 The contacts of the L relay consist

of a common armature spring No. 3
making contact with two independent front
contacts numbered 1 and 2, and two indepen-
dent back contacts numbered 4 and 5.

2.05 The LW capacltor and resistor network
connected to the line side of the
primary winding of the L is for the purpose
of preventing a premature release of L,
when working with customer lines which
have high-capacity ringing bridges. On
each open pulse on these lines the line
c¢urrent momentarily dips and then increases
as the bridged capacltor charges in series
with the inductive ringer. The LW capacitor
holds the L relay over the dip in the line
current. This network 1s also used to

SECTION II
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prevent a false momentary release of I, when
an inductor holding bridge 1s inserted into
the loop after the dialing of each digit

at a PBX.

2.06 The winding of the supervisory relay
SR is connected ‘o the No. 1 front

contact of the L and i: energized whenever
L is operated. This rclay is slow-release
and will hold over the momenta.; opens of
the 1L front contact which occurs during the
dialing of & digit., I will release, how~
ever, to cause release of the register if
the customer abandonz “he call.

TIP AND RING REVERSAL

2,07 The tip and ring polarity is reversed

when used for centrex attendants or
tie line circuits to s .gnal a register
attached condition.

SUPERVISORY CONTROL
2.08 The winding of tnhe RA relay is con-

nected through an ON1 contact to the
No. 5 back contact of 7, and is energized

whenever the L is released with ON1l operated.

This relay is made slod-release by the
action of 1ts secondary winding which is
short-circulted whenevar the relay is oper-
ated. This secondary .s a precision winding
with ¢ resistance tolerance of only +3 per-
cent so that the variaition in release time

of the reiay is held within reasonably close’

1imits. Since this winding ls open during
the operation of the r=2lay, the relay is
reasonably fast in operating., Relay RA will
operate during the flrst dial open pulse
when L releascs and will remain operated
until the interdigital interval when L is
held operated.

2,09 The auxiliary register advance (RAl)

relay 1is controlled from a back
contact on RA and works in reverse to RA,
operating when RA relcases and releasing
when RA operates, The RAL is s fast-operate
and a fast-release re.ay,

SECTION II
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DIAL PULSE COUNTERS

2.10 The dial pulse counting circuit con-
sists of relays Pl to P5 and PPA,
Relay Pl and P2 are used in a pulse dividing
capacity with each relay functioning from
T, but at half the speed, These relays are
controlled by the No. 4 back contact and
the No. 2 from contact of L. When L
releases on the first dlial open with SR
operated, Pl is operated through the back
of a continuity contact on P2, Relay Pl
locks through this continuity contact on
P2, through 1ts own make-contact to ON
ground. When L reoperates at the end of the
first open pulse, ground through I contacts
3 and 2 and through contacts of Pl operated,
operates P2, Relay P2 locks to the ON
ground through Pl operated and opens its
operating circuit on a continuity contact,
transferring the holding circuit for Pl
from the ON ground %tc the ground at the
I, No. 2 contact, On the next release of
I, Pl releases, The Pl in releasing opens
the holding circuit to the ON ground for P2,
but P2 is held to the ground at the L No. &4
contact, The locking c<ircuit of F2 to a
contact of Pl, will hold P2 over any
stagger that may occur between the opening
of the L back contact No, 4. On the next
operation of L, P2 releases. This cycle
is then repeated with Pl and P2 remaining
operated at the end of each odd-numbered
pulse and remaining normal at the end of
each even-numbered pulse, Relays P3, P4,
and P5 are used in various combinations to
count and remember the number of operations
of P1 and P2. Relay P3 operates when Pl
releases at the start of the second open
pulse; P4 operates when P2 operates at the
end of the third open pulse; and P5 operates
when P2 releases at the end of the sixth
open pulse. The sequence of operation of
these relays 1s glven in the sequence chart
on SC36. The following table gives the
sequence in tabular form,
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TABLE A

. ) Qutput Leads
Pulse { L P1L P2 P3 P4 P5 | Remaining Operated Grounded
1BK | R 0 P1, P2 0,1
MK | O 0
2B [ R R 0 3 N 0,2
0 R
3BK [ R0 Pl, P2, P3, Pk 1,2
MK | O 0 0
”;Bﬂlé g R " P3, Ph 0,4
'551!% }3 0 o R PlL, P2, P4 1,4
65& g R R o P4, P5 2,4
75}}% g o} o Pl, P2, P4, P5. 0,7
SSI}E g R R 0 P35 PA, P5 137
MK | O 0 R Pl, P2, P3, P5 2,7
105% g R R P3: P5 4,7
11-% R O R P1, P2, P5 0
0 0 ‘
BK | R R P5 . -0
12 :
MK | O R

2.11 Although the number of dial pulses
never exceeds 10, the counting circuit
is arranged to give a distinctive signal if
the count exceeds 10. This distinctive
slgnal is a ground on the single output lead
0. This 1s used under certain conditions
to cause & premature time-out and this oper-
ation is discussed in a paragraph under
register time-out. The auxiliary counting
relay P2A 1s operated at the start of the
second pulse when P3 operates. Relay P2A
locks on a continuity transfer contact and
opens its operating circult. This relay is
used to recognize when the counting circuit
counts the first digit greater than one and
causes the digit to be transferred to the
A-digit reglster. The reason for excluding

ones is covered in the paragraph on

the preliminary pulses. Relay P2A opens
the dial tone clrcult, closes the 0 and

1 output leads of the counting circuit and
opens the operating circuit of the first
steering relay AS.

DIGIT STEERING

2.12 The diglt steering circuit serves to
connect the output of the pulse
counters to the digit registers successively

as the digits are received. The steering
clrcuit 1is also used to indicate when
dialing is completed. This circuit consists
of one relay per digit and its advance 1is
under the control of the RAl relay.

SECTION II
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2.13 The A diglt steering relay AS 1s oper-
ated when ON operates at the start of

the call. Relay AS locks through a back
contact on BS. When RAL operates at the
end of the first digit with P2A operated,
BS operates through a front contact of AS.
The BS locks through & bdack contact of CS
and opens its operating circuit on =&
continuity transfer cortact to fthe RAL
contact go that when REL releasecs at the
start of the next digii AS releases. This
ection repeats for each digit with the
steering relay fcor the next diglt operating
when RALl operates at tle end of a diglt and
the steering relay for the digit just regis-
tered releasing when Rf1 releases at the
start of the next digii. The five output
leads of the pulse courter are carried
through individual trar sfer contacts on the
steering relays and arc closed fto the digit
register agsociated wi‘h the lowest lettered
operated relay. For example, with both AS
and BS operated the letds are assoclated
with the A diglit reglsier. The transfer
from one digit register to the next takes
place on the releasge o the lower lettered
relay.

DIGIT REGISTER

2.14 The digit register unit for each digilt
consigts of a dr;’ reed relay, with
five 1lidependent colls enclosed in a can
with each coll associased with two make-
contacts. One side of each of the coils is
wired internally to on» of 1ts asgsociated
contacts Tor locking pirpose and a single
lead wired to a termin..l. One contact

of the locking contact peir, one side of
the coll, and both consacts of the load
contact pailr are wired to individual
terminals. These terminals extend to

both the front and rear of each relay. For
"ease of wiring, three sets of terminals

are strapped internalls. These are the
battery side of the coils, the locking
contact of the relay, mnd one side of the
lcad contact. Eleven »r twelve of these
diglt register units are provided.

OVERALL OPERATION
2.15 The counting and reglistration of a

digit takes placz as follows. The L
relay responds to the customer dial and the

counting circult counts the number of pulses.

Aftar the last pulse of the digit, L remains
operated and RA releas:s, Relay RA closes

SECTION II
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an ON ground, connected through an MSTL
oreak-~contact, tnrough two separate bLireak-
contacts to the translating contacts of the
counting relays. This ground emerges
through separate break-contacts of RAl on
two of the output leads O, 1, 2, 4, and

7 and is connected by the steering relay

to a digit register to cause operation

of two of the five digit-register relays.
Relay RA released also operates RAL which
operates the next steering relay and, with
five individual contacts, opens the five
output leads of the counting relays. With
this type of operation the digit register
relays are requlired to operate during the
operate time of RAl. Two other break~
contacts on RAl release the counting relays.

The circuit is then ready for the next digit.

REGISTRATION OF A "1" ON THE A-DIGIT
REGISTER

2.16 All registers are arranged so that an
initial single 1 pulse cannot bhe
registered in the A-digit register. The 1
is used as a prefix indicating an extra-
charge call as a prefix to & centrex 2-diglt
code (1XX) or as the first prefix of a 11X
service code. Prevention of registration
is accomplished by the P2A relay which keeps
the O and 1 output leads of the counting
relays open and the steering relays from
advancing until i1t has operated. A count
of two or greater 1s required to operate
the P2A relay except in those registers
arranged for 1XX type specilal PBX and tie
line codes. In this case 1f two successive
19 are recelved the second 1 wiil operate
the P2A relay allowing the 1 to be stored
on the A-digit register,

PREFIX COUNTER

2.17 Either a single 1 pulse or two 1-
pulse digits may be dlaled before

the other diglits as an indication that

some specilal action is to be taken. Where

it 1s required that the register recognize

these prefix digits, the prefix counter,

consisting of the relays 11A, 11B, and 11C,

is provided.

2.18 The detalled operation of the prefix
counter is as follows. When RA

releases after the first l-pulse digit

is counted a circuit is closed for operating

11A. Relay 11A locks, and closes a circuit

for operating 11B when Pl releases as &

result of the operation of RAl. If a second
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l-pulse digit is counted, 11C operates

‘through front contacts of 11B after RA

releases at the end of the diglt.
1s will have no effect.

Additional

A. Prefix Counter Arrenged for Prefix
Digits 1 1 Only

2.19 Two 1-pulse digits may be used for

elther of two purposes. ¥Wirst, they
may be used in combination with a Megistra-
tion on the A digit for 11X service codes
(information, repeir clerk, etc). The X
will be some diglt other than 1 and will be
registered on the A-digit register. PFor this
purpose, ZA wiring is provided and a circuit
for operating the marker start éMST) relay
to cause a marker to be selected is closed
vhen the BS relay operates as the A digit is
reglstered.

2.20 Two l-pulee digits may also be used

to indicate that the code registered
on the A~, B~, and C-diglt reglisters
represents an office in another numbering
plan area. In this caze the prefix counter
will be provided, but ZA wiring will not
be provlided and the operation of MST will
be undar control of crogs-connections
described in the gection on determination
of the number of digits. The marker will
be informed that the 1.1 preflx ares code
has been received by the action of the 11C
relay in removing ground from the local
translator lead LT and connecting it to
the 11 lead. A single 1 will have no
effect since the control relay 11C will
not be operated.

2.21 Relay 11C locks, opens the dial tone
supply circuit, removes ground from

the local translator (ILT) lead and connects

ground to the 11 translator lead. The 11C

also provides for determining the number

of digits required foxr the call. The number

of digits may be determined as follows. If

the prefix counter is used in connection

with 11X service codes, ZA wiring will be

provided and MST will be operated when BS

If the prefix counter is used

in connection with a foreign area code,

the number of diglis may be determined

either directly by connections to the 114,

11B, 11C, and 11D terminals associated

with contactas of the 11C relay or indirectly

by connections through the contacts of the

A- and B-digit translator relays or may be
determined by the pretranslator. The 11C
als0 opens the circuit to PST to prevent
engaging the pretranslator when pretransla-
tion of 1-1 codes ig not required.

B. Prefix Counter Arranged for Digit 1
Access Codes

2.22 A single l-pulse diglt preceding

the called number 1s used to provide
diglt 1 access codes which indicate calls
outside the local service area. The 1 1is
registered on the 1]lA and 11B relays. The
operation of the marker start (MST) relay
is under control of crosg-connections &as
described in the section on the determina-
tion of the number of digits. Action of
the 11B relay, which removes ground from
the local translator lead LT and connects
it to the LT1 lead, informs the marker that
e digit 1 access code has been recelved.

2.23 A prefix counter arranged for digit

1 access codes may also be arranged
to recognlze a second l-pulse digit to
indlcate 11X service codeg. When the second
digit 1 is counted 11C operates and discon-
nects ground from the LTl lead and connects
it to the 11 lead to the markPr.

DIRECTING DIGIT FOR PBX CLASS

2.24 When the register is arranged for
centrex service, the centrex customer
must dial a directing digit 9 in order to
make a call to a point outside the centrex
group. As the ninth pulse of the directing
digit 1s counted, the DD9 relay is operated.
This relay lmmediately opens the operating
path of the 2 and 7 leads to the A-digit
register and releases the P2A relay. As
the pulse counting rzlay P3 releases at
the end of the digit 9, the IDJOA 2nd DDIOB
relays operate. The DDOA relay recloses
the 2 and 7 leads and the operating path
to the P2A relay so that the next digit of
2 or greater wlll be registered on the
A-digit reglster. Options YH and YG are
provided to remove or supply dial tone after
the 9 directing digilt has been received.
Option YH can be used only when a separate
group of registers is ovrovided for centrex
cusgtonmers.

SECTION I1I
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2.25 If a 9 is dialed and not followed

by any other digits, a register time-
out will occur. Since the FP2A relay isas
releasgsed, which, in turn, releases the PD
relay, & permanent sigral {PS) marker 1s sent
to the marker.

2.26 When the registe: 1s arranged for

private line netrork PBX service, the
PLN customer must dial or key .. “ilrecting
digit & to make a call within sh2 private
line networkx. Relay D! 8 operstes as the
eighth pulse 1s counte. and releases relay
P2A. These relays ope: the operating path
of the 1 and 7 leads to the A-digit register.
When pulse counting re ay P3 relesses at
the end of the digit 8 relay DDB4 cperctes
and recloses the opera :ing paths of the P2A
relay and the A-digit eglster.

ZERO PREFIX COUNTER

2.27 The zero prefix ‘:ounter (relays OP and
OP1) is required where PPCS service is
provided. If the firs. dlgit dialed is a
zero 1t 1s stored on tiese two relays. 1If
further digits are dla.ed the QP relay
releases. A PPCS call 1s indicated when
OP 18 normal and 0Pl 13 operated. If no
further dlgits are dieied OP and OPl both
rerain operated indica:ing that the initial
zero meant zero operator.
2.28 Tne OP relay operates during the tenth
orzn &ial pulse through contacts of P3,
PS5, and AS operated ani P1 and P4 normal.
Relay OF locks to an ¥ ground through
contacts of P2 and BTFA.

2.29 The OPl relay oprerates at the end of

the digit through contacts of OP
operated and P3 normal. Relay OPl locks
to an ON ground.

2.30 If a second digit is dialed the OP

relay 18 releasc¢d when P2 operates at
the end of the first c¢pen pulse.

3. "TOUCH-TONE®' CAL!.ING DETECTION AND

GENERAL

2.01 For any digit, ¢« combination of two
audlo frequenci~s is generated by the
calling customer TOUC.!-TONE set. Each
ccmbination of frequenicies consists of one
frequency out of a "high" group of three

SECTION II
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eudlo frequencies znd one frequency out of

a "low" group of four audio frequencles. .
Twelve such combinations are thus available

with this arrangement. Ten of these are used

to represent the digits 0 through 9. The —
remaining two combinations may be used for

special purposges. .

3.02 Associated with TOUCH-TONE each origi-
nating register is a TOUCH-TONE

calling recelver circuit which detects the

presence of TOUCH~TONE keyed digits and

causes translating relaysg to coperate corre-

sponding to the frequencies of the keyed

digit. Cperation of the translating relays .

transfers the digital information into digit  —

register units. The end of a diglt is

recognized by the STRA steering relay which

operates when a key ls depressed at the

customer set and remsains operated until the

key is reliegssed. Thils relsy controls the

transter of digital information into the

proper digit register.

"TOUCH-TONE" CALLING RECEIVER

3.03 The TOUCH-TONE callling recelver is

bridged across ithe incoming T and R
leads of the reglster circuit. Each keyed
digit causes the TT receiver to ground one
of the four LGl-4 leads, one of the three
HGl-3 leads and the STR lead. The receiver
is arranged to malntain these output grounds
for a sufficlent length of time to insure .
that the digit has been registered and the
diglit register has been advanced. This
action prevents a digit from being lost
should a customer depress a key for a very
short interval.

3.04 The grounded IG- lead operates one

of the YO, Y3, Y6, or Y9 translating
relays and the grounded HG lead operates
one of the 71, 22, or Z3 translating relays.
The frequencies received for each digit, the
output leads grounded by the TT receiver,
and the translating relays operated are as
followsa., Note that the numerical desig-
nation of the operated YO, Y3, Y6, or Y9
and Z1-3 relays may be added to obtain the
corresponding digit for diglts 1 through 9.

Q)

3.05 The recelver is arranged to detect
TOUCH-TONE signals and to ignore

other signals. It will provide an output

of two digit -signals and the steering signal

for each digit received. The TOUCH-TONE

receiver acts as a discriminator and will

@
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ground two of the digit leads when it
detects a digit. In all other cases it
will provide no output. S

3.06 The MF relay also operates as soon as
the first keyed digit is received.
The P2A operates also if the first digit is
greater than one. The reason for excluding
1s i8 covered in the paragraph on preliminary
pulses. The MF locks to an off-normal
ground and informs the register that the
call is being originated by a TOUCH~TONE
customer. The P2A locks through a continuity
transfer contact to an off-normal ground and
causes the diglt to be registered in the
A-digit register unit. The P2A operated.
also opens the dlal tone circuit, closes a
ground supply for the output leads of the
translating. circult and opens the operating

.circuit of the AS steering relay.

DIGIT TRANSLATION

3.07 The digit translation circuit consists
of the YO, Y3, Y6, Y9, 21, Z2, and
23 relays. These relays are under control
of the TT calling receiver output leads
1G1l-4 and HGl-3 and function to translate
the 4 by 3 encoded information received from
the TT receilver into 2-out-of-5 information
required by the digit register units. The
outputs of the translating relays appear
on the.0, 1, 2, 4, and 7 leads which are
connected to the proper digit register unit
by the steering relays. The output leads
are grounded as indicated in the table.

3.08 1If for any reason an unused combi-
nation of translating relays should

operate, namely, Y9 and Z1 or Z9 and Z3, the

TB1l punching will be grounded which will

cause TBL to operate. The TBL operates BT

which will cause busy tone to be returned

to the customer from the register.

TABLE B
Frequencies TT Recelver Output " Translating Qutput Leads
. Digit Cycles Per Second Leads Grounded Relays Operated Grounded
‘ ° 1336 941 HG2 LG4 z2 Y9 4, 7
1 1209 697 HG1 LGl 21 YO 0, 1
2 1336 697 HG2 L6l z2 YO 0, 2
3 W77 697 EG3 141 23 Yo 1, 2
y 1209 770 HGl  LG2 z1 Y3 0, b
5 1336 | 770 HG2 L2 22 Y3 1, 4
6 77 770 BG3  L@2 23 Y3 2, 4
7 1209 852 HG1  1G3 z1 6 0, 7
.\ 8 1336 852 HG2 103 72 Y6 1, 7
9 1477 852 HG3 = 163 ‘z3 Y6 2, 7 J

DIGIT STEERING

3.09 The digit steering circult serves to

conneect the output of thes translating
relays to the diglt registers successively
as the digits are keyed. The steering

circuit is also used to indicate when
keying 1s completed. This circult consists
of one relay per digit and the STS relay
which grounds the M7 lead to the marker if
a digit is stored in the L register. The
advance of the steering circult is .under
control of relay STRA.

SECTION II
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3.10 The A-digit steering relay AS is
operated when Ol operates a’ the
start of the call., Tre AS locks fthrough a
back contact on BS. The STRA operates at
the beginning of the f{irst digit, When P2A
operates (if the digit is 2 or greater) BS
operates through a frcnt contact of AS. The
BS locks through a back contact of C5 and
opens its operating circuit o the STRA
contact on a continuiily Ltransfer contact so
that when STRA releassa at the end of the
digit, AS releases. "his action repeats for
each digit with the s eering relay for the
next diglt operating *hen STRA operates at
the beginning of a di;it and the steering
relay for the digit beling registered,
releasing when STRA rwleases at the end of
the digit, The five utput leads of the
translating relays ar- carried through
individual transfer c.ntacts on the steering
relays and are closed to the digit register
assoclated with the iowest lettered operated
relay. For example, :ith both the AS and BS
operated, the leads a e associlated with the
A-digit register. Th: transfer from one
digit to the next tak:s place on the release
of the lower lettered relay.

DIGIT REGISTER

3.11 The digit register units are described
under dial pulsing.

OVERALL OPZRATION

3.12 The
digit takes plaze as follicws.
TT receiver responds 0 the cusiomer
TOUCH-TONE set and furnishes cutput grounds
to operate the translating relays in the
translating circuit in accordance with the
frequencies of the keyed digit., At the
beginning of a digit the TT receiver also
causes STR to operate. QOff-normal ground,
through the contacts of the operated trans-
lating relays, appears on two of the 0O, 1,
2, L, and 7 output leads which are connected
by the steering relay to a diglt register
to cause operation ol two of the 5-digit
register relays. The STR operated also oper-
ates STRA which in turn operates the next
steering relay. At he end of & digit the
output of the TT recriver 1s removed thereby
releasing the transluting relays and STR.
The STR released rel«ases STRA which in turn
releases the steering relay of the digit
just registered, The circuit is then ready
for the next digit,

wrenslation and registration of a
The
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REGISTRATION OF & "L ON THE A-DIGIT
REGISTER

3.13 The situation with respect to a 1
on the A-digit register is the same
as described for dial pulses,

PREFIX COUNTER

3,14 A single 1 or two successive ls may
be keyed before the other digits
as an ingdicaiion that some special action
is to be taken. When it is required that
the register recognize these prefix digits,
the prefix counter, censisting of relays
11A, 11B, and 11C, is provided. The prefix
digits are used for the purposes described
in PREFIX COUNTER under 2, DIAL PULSE

COUNTING AND REGISTRATION.
3.15 The detailed operation of the prefix
counter when a TOUCH~TONE customer
keys a single 1 or two successive 1s 1s as
follows, When the TT receiver receives the
first keyed 1 it causes the translating
relays corresponding to a 1 to operate and
also operates STR which, in turn, operates
STRA. When STRA operates a path 1is closed
for operating 11A. The 11A locks and closes
a circuit for operatling 11B when STRA
releases at the end of the digit., When
STRA operates at the beginning of the
second digit 1, 1iC operates through a
front contact of 11B. Additional 1ls will
have no affect, A single 1 will have no
affect unless digit 1 access codes are used
since the control relay 11C will not be
operated., Further keying of digits will
cause the register to function in the same
manner as described under dial pulsing.

DIRECTING DIGIT FOR PBX CLASS

3.16 When the register is arranged for

centrex service a special directing
light 9 must be keyed in order to make a
call outside of the PBX.

3.17 When a directing digit 9 is keyed,
the directing digit 9 relay, DD9
is operated when STRA and the Z3 and Yé
translating relays operate at the beginning
of the digit. The DD9 locks to an off=-
normal ground, operates DD9B, and prepares
a path to operate DDYA, when STRA releases
at the end of the keyed digit,

T



\

3.18 The digit 9 will not be registered in

the A-digit register since there is no
operating path for P2A, and the digit regis-
ters are disabled until P2A operates. The
P2A relay operates on the next keyed digit
of 2 or greater. :

3.19 If a 9 18 keyed and not followed by

) any other digits, a register time-out
will occur. Since P2A is released, which in
turn releases the FD relay, & PS permanent
signal marker is sent to the marker.

3.20 oOption YH provides for the removal

of dial tone while option YG allows
the return of dlal tone after the 9 direct-
ing diglt has heen received. Option YH cah
be used only when a geparate group of
registers is used for centrex service.

3.21 When the register is arranged for

PLN centrex class of service a direct-
ing digit 8 must be keyed by the PLN customer
to meke a ¢all within the private line
network.

3.22 When a directing digit 8 is keyed,
relay DD8 operates when STRA and

the Z2 and Y6 translating relays operate

at the beginning of the digit.

to operate relay DDBA, directing digit

8 registered, when STRA releases at the
end of the digit. Registration of this
digit in the A-digit register is prevented,
however, in a manner similar to that of
the directing digit 9.

3.23 If a directing digit 8 is keyed

and followed by the digit zero, the
MAN relay will operate ‘to summon the marker
for routing. If an 8 is keyed and followed
by the digit 1, prefix counter relays 1llA
and 11B are prevented from operating by
contacts of relay DDBA, and the circuit
remaing unchanged until either register
time-ocut occurs or a digit 2 or greater
18 keyed. If an 8 18 keyed, and not
followed by any other digit, reglster time-
out will oeccur. :

ZERO PREFIX COUNTER
3.24  The zero prefix counter (relays OP

and OPl) 1s required where PPCS
service is provided. If the first digit

‘ The DD8 locks
to off-normal ground and prepares a path

received.
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keyed 18 a zero, it is stored on these

two relays. If further digits are keyed
the OP relay releases. A PPCS call is
indicated when OP 1s normal and OPl is
operated. If no further digits are keyed,
OP and OPl both remain operated indicating
that the inltial zero meant zero operator.

3.25 The OP relay operates when Zero is

keyed as the first diglt through
contacts of Z2A, Y9, and AS operated. The
OP locks to an ON ground through contacts of
P2 and STRA.

3.26 The OP1 relay operates at the end of
the digit through contacts of OP

operated and STRA released and locks to

an ON ground.

3.27 If a second digit is keyed OP releases
at the start of the digit when STRA
operates.

4. DETERMINATION OF NUMBER OF DIGITS TO
—%F RECEIVED — — — —

GENERAL

‘4.01 when all digits have been received,

the register operates the MST and
MST1 relays to start seizure of a completing
marker. The steering relays are used to
indicate when particular digits have been
As these relays operate they
groufid, in turn, terminals B to L. The
ground at these terminals, elther by direct
connection or under varying degrees of

“ intermediate control, is used to operate

MST. 8ince the register may not receive the
pame numher -of digits on all calls, the

- operation of MST may be controlled either

directly or indirectly by the contacts of
intermediate relays such as those of the

A- and B-digit translators and the prefix
counter,

4,02 1If the register is arranged for
centrex service, a PBX cross-connection
terminal is provided. For intracentrex
calls of four digits, this PBX terminal is
crogs-conmected to the D terminal for marker
start after four diglts., For intracentrex
calls of five digits, the PBX terminal is
crogss-connected to the E terminal. Where
reglsters are arranged for combined 4-
and 5-diglt intracentrex calls (PBX5
class of service), terminal PBX is cross-
connected to terminal D, and terminal PBXS
is cross-connected to terminal E.

SECTION I1I
Page 11




CD-26040-01 - ISSUE 8AC ~ SECTION II

4.03 If the register is arranged for

PLN centrex customers, crosg-connection
terminals MST8, P8T, and PSTG are provided.
Terminal MST8 1s crosa-coruected %o terminal
G for marker start aiter seven digits on
calls within the private line network, Ter-
minals PST and PSTG are cross-connected i1if
pretranslation is recalred on these calls,

A-DIGIT TRANSIATOR

4.0l when the numbe: of digits %o be
recelived depents on the A code digit,
the A-digit translat. r may be used. This
tranglator congigts «f the digit trenslator
relays TAQ, 1, 2, &, and 7 ané the cut-in
relays TAA and TAB. The TAQ, 1, 2, 4, and
7 relsys operate directly from the load
contacts of the A-di it reglister relays.
™o groups of ten pa.hs each are provided
through the TA2/5 re ays and the groups
are under control of the TAA and TAB relays.
One path of each gro'p 1s closed by each
2-out-of-5 combinatimn of operated relays.
The TAA and TAB are =wrovided when tWwo groups
of A digits are translated in different
manners. Such a ceag? might be for the
office code and for XX codes. In this
case one group comprising the ten circuits
between the AAQ0-9 and ABO-9 terminals, used
in connectlion with TAA for translation for
one group, and the cther group comprised of
the %en circuits between the AC0-9 and
ADO-Q terminsals 18 used In comnection with
TAR fox %the other translation. If TAA and
TAR are not provided ithelr controls are
bypasseld and either zrour may b2 used. These
terminals are cross-connected betweer the
terminals corresponting to the digits
reglstered wnd the MST or DL terminals for
pperation of the aprropriate relay when
the required number of digits, as determined
by the A digli, have been registered. When
this translator is used, the terminals
representing unused A diglts will be con-
nected to the vacan: code (VC) terminal
which 18 grounded by the operation of P2A.
If an unused code i registered the marker
will be seized as s»on as the A digit is
reglistered. The ca'.l is then routed to a
vacant code trunk.

A. Repetitive Digi” Timing

4.05 Where the dig.t translator is unable
to translate XX type speclal PBX
and tie line codes, the repetitive digit

SECTION II
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timer can be used. This circuilt is used
for timing for a variable number of
additional digiteg which follow the 1XX
code. On such calls the TDL relay operates
the DL reiay of the digit timing circuit
through front contacts of the RAl relay.

B

4.06 With the cold cathode digit timer,

the DL relay starts a 2.3 to 5.3
second timing interval. If no digit is
received during this interval, the DT relay
operates to operate the MST relay. If a
digit 1s received before the timing interval
is complieted, the RAL relay relsaseg releag-
ing the DL relay which, when released,
discharges the timing capacitor. When
the RAl relay reoperates at the completion
of the digit, the DL relay reoperates snd
another timing Iintervel is started. This
proceas wlll continue untll no digit is
recelved and DT operates to operate the
M3T relay to cause selection of a marker,

N

4.07 wWhen the transistor digit timer is
uged, operstion of DL initiates a
3.2 to 3.8 second *%imed interval. If no
digit is recelved during this interval,
DT operates to cause operation of MST., If
a dlglt is recelved during the timed inter-
val, relay RAl releases which, in tumn,
releases DL to reset the transiator timer.
When RAl reoperates at the end of the
digit, DL reoperates to start another
timing interval. As in the cold cathode
timer, this process will continue until
no digit is recelved and DT operates to
operate relay MST.

A- AND B-DIGIT TRANSIATOR

L.08 1In some cases it 1s necessary to

translate both the A and B digits to
determine the number of digits to be
recelved. For this purpose the B-digit
transletor congisting of the TBO, 1, 2, 4,
and 7, TBA, TEDL, and TBC relays, 1s used
in conjunction with the A-digit tranglator.
The TAO, 1, 2, 4, and 7 and TBO, 1, 2, 4, and—~
7 operate directly from the load contacts
of the A- and B-digit registers, respec- .
tively, and for each call two of the five
relays of each group will be operated.

4.09 Two groups of ten paths each are
provided through the TA2/5 relays

and these groups are under control of the

TAA and TAB relays, and one path of each
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group will be closed for each of the 2-out-
of~-5 combinations of operated relays.

4,10 Three groups of ten paths each are
provided through the TB2/5 relays
and these groups are under control of
the TBA, TBB, and TBC relays. One group,
conprising the circults between BAO-
and BBO-9 terminals, is under control of
the TBA relay; a second group, comprising
the circults between the BCO-9 and BDO-G
terminels, is under control of the TBB
relay; and the third group, comprising
the circuits between the BEO-9 and BFO-Q
terminals, i1s under control of the TBC
relay.

4,11 By cross-connecting the proper AAO-9
terminals, for home area office codes,
to the TBA, TEB, or TBC ternminals for

- operation of the corresponding relay and

cross~connecting the associated ABO-9 ter-
minals to ground, a particular group of
B-digit leads can be selected and enabled
for each A digit. Thus, by cross-connecting
the BAO-9 and BBO-9, BCO-9 to RDO-9, or
BEO-9 to BFO-9 terminals between the ter-
minal corresponding to the digit registered
and the MST or DL terminals, the appropriate
relay can be operated whenever the correct
number of digits has been registered for

the particular combination of A and B
digits. For example, if it is desired to
seize the marker immediately after six digits
have been registered for an A diglt of 2
and a B digit of 4, terminal AA2 would be
connected to TBA and terminal AB2 would be
connected to ground so that TBA would oper-
ate for an A diglt of 2. If the TAA relay
were provided, terminsal TAA would be con-

‘nected to terminal 11B, and 1]A connected to

ground so that TAA would operate with 11C
normal. The BA4 terminal would be con-
nected to F and the BB4 terminal would be .
connected to MST for operation of MST for a
B digit of 4 and an A digit of 2. Other
combinations of A and B digits would be
handled in & aimilar manner. ,

4,12 Since there are three groups of B-

Aigit leads three different treatments
can be given to the A digits, and since each
group of B-digit translators has 10 paths
a combination of 3 times 10, or 30, different
codes can be translated. However, since the
0 and 1 are not normally used for the B
digit for home area codes the combinations
of A and B digits is reduced to 24. n

\
gt

4.13 The B-digit translator can be used
for translating DDD codes of the
NO/1X type. In this case vacant codes
require 7 digite before routing. 1In these
cases the I3 and STS relays remove ground
from the OR lead and connect it to the
PAC lead to the marker connector to inform
the marker that the call is a DDD call.
This lead 18 used by the marker if intercept
of .unauthorized customer 10-digit DDD
calls is required and/or trunk service
observing is required.

NNO NUMBERING PLAN AREA CODE
TRANSLATION

4,14 where pretranslators are not provided
in the marker group, numbering plan
area codes of the type NNO require a
translating circuit be provided in the
register to detect a zero as the C digit.
This provision is necessary to inform the
marker that an NNO prefixed call will be
a DDD call either consisting of ten digits
or of the NPA-U411 foreign area information

type.

4,15 The C-diglit-equals-zero translation is
accomplished by relays SCZ and SCh.
When & zero is dialed as the C digit both
8CZ and SC4 are operated. A back contact
of 8CZ disables a marker start path through

the B-digit translator which would ordinarily

operate relay MST after registration of the
seventh digit providing that the B digit
vas 2 to 9. The reglster will now await
dialing of the eighth, ninth, and tenth
digits before seizirnig & marker by operation
of relay MST through a make-contact of
steering relay LS.

4,16 Where NPA-411 information service is

provided and NNO numbering plan area
codes are used and no conflict exists
between the local office and NPA codes,
connections are made to start the marker
after six digits. When relay SCZ is
operated indicating & zero as the C digit
and digits 411 are then disled, relay Al1l
will operate. This will cause operation
off relay MST to initiate marker action.

DIGIT TIMIRG
A. Cold Cathode Digit Timer

4.17 The digit timing circuit consisting
of the delay, DL, relay and DT tube

SECTION II
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inT circuit is used for timing for cne
ional digl® to be dlaleé¢ or keyed.
the tarminating office has rome
Lone identifled by party numbers ¢r
275, the stations diglt ray or may not be
%t or keyec. On such calls the diglt
T will allow approximately 3.9 seconds
he extra ¢iglt Lo he storited, I7 it 1ls
“teled or koyed the marker $tart TRL8Y
=~ gperatsl by the ti S G -
: or xeyed the marker start relay w;ll
rated when the &iglt haz been raglg-

The operation of the cold cathods
timer iz as follows.

Vhen the DL terminal 1is grounded, as
& result of the opersticn of a sleering
after the last digit for the caill with
vimum munber of dilgits is reglsiered,
“i1 operate through operated
. "he DI, locks and starts
T s remnoving & short from the DT
wlbor and connacting the DT tube and
o itor to an CNL relay ground fthrough the
31 i3y w*ndihg, The DT capacitor starts
o charge to 130 velte through tie DT3
»esicrtor, and “hen the capacltor reaches a
me of epproximately 72 volts the DT tubdbe
ionize potween terminals 1 end 4, This
(0. cause current to pase between terminals
o7 4wy cause operation of the relay DT.
hee o ime required for the DT tube to lonize
- 2 1 the tube constanis and the
apacitor and the charging
25e gre chosen to give s delay,
of DL Lo the operatLOw of DT,
' Pmnuhq nmmf~¢1 3.4 seconds,
A ne ddd A lonal
LTy

200 1&» not Ataried d. Mr
OT operates o transfer the opesmahing
ground to cause operation of MST. The DT
jecks on & coniinuity transfar contact to
the 130-velt Ha*te*y through the current
ing resistor DM and opens the circuit
‘e OT tubs o conserve 1tu 1ife,

H.10 If a @in

1t 1r received during thae
timed Luv

erval, RAL releases Lo cause
3pm"vt‘nn of to the 130-vwoli potentisl

’ esissor . RAL normal, end DL
Whaes RAL opuiasas &% fhe end of
wi7 DT woperated, ¥S7T will be

[l

.20 The cold cathode
JJEG to time for & uvecond digit after

diglt timer lg also

zeyre wo2flx chen the

form P ’CS aerviﬁe.

reciscor is arranged

FCUICN IX
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4.21 Where the
to translate 1XX type speciel PBX and
{ie line codes, the cold cathode timer can
be used for repetitive digit timing. This
process is described in 4.05 through 4.07.

B. Transistor Diglt Timer

L.22 Tnhe transistor digit timer is a more
precise low-voltage timing circuit
which 13 used in place of the cold cathode
tube timer where such precizlion is recquired.
In addition to timing for an extrs diglit on
stations delay calls, for a second digit
follovwing a zero prefix on PPCS calls, and
for timlng for additional digits on 1XX
centrex codes, the transistor timer can be
used to time for a seventh digit following
the dlglits NPA- 411 on forelgn NPA infor-
mztion cxlis “n cases where a conflict
exigte betwzen an NPA and local code.
in these caseg, the

Also
timer can be used to

A-giglt translator 1s unable

.

time an interval for dlaling an eighth digit

80 ag to dlstinguish a local code from an

NPA ccde.

4.23 The transistor timer is designed to
provide a timed interval of minimum
3.2 seconds, nominal 3.5 seconds, and
maximum 3.5 seconds. In the normal con-
dition timing capacitor DT2 1s charged
to 48 volts minus the small voltage drop
acrogs <icde CR1 and resistor R3. Current
flows in the base-emitier circuit of tran-
slstor Q1 which drives the collector
current into saturation. The saturation
coliector voltage of Q1 1s spproximately
0.2% yolts fixing the bhase-emliter voltage
of transistor & below the nominal turn-on
value of about 0.7 volts.
no current fiows in the collector circuilt
of 2.

4,24 when reley DL 18 operated to initiate
the timin, cycle, ground is removed
from the charging pata of capacitor DT2.
DT2 discharges through the high-impedance
clrcult of resistors DTS and R2, and the
Tage-~emitter clircult of transistor Ql. At
the completion of this discharge delay
the voltage drop (approximaiely 0.5 volts)
across diode CRL will permi? conduction in
the charging circuit of ceapacitor DT2. This
decreases the base-emitter current of Q1
thus bringing it out of saturation. The
collector voltage of Q1 then increases
ralging the base voltege of Q2 above the

In this conditlon

~~~

;’\
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0.7 volt turn-on potential., Current then
flows in the collector circuilt of Q2 which
operates timing relay DT. The values of
capacitor DT2 and resistor DTS5 are chosen
to give a delay of 3.5 + 0.3 seconds from
the time relay DL operates to the operation
of relay DT, :

4.25 When relay DL releases the timing

circuit returns to normal by rees-
tablishing ground to the charging circuit
of capacitor DT2, Since the charging
clrcuit is of low impedance, DI2 is quickly
recharged csusing an increased base-emitter
current in transistor Ql, This current is
sufficient to drive Ql into saturation and
thus return transistor Q2 to its normal
cutoff condition,

4,26 The following is an example of the
transistor timer operation in timing
for a stations delay digit.

(a) After registration of the seventh
digit relay DL operates to start the
transistor timer, If a stations digit is
received during the timed interval, where
options ™ and TR are provided, relay RAl
releases at the beginning of the digit,
This causes operation of relay DT through
Sl normal, RAl normal, and DL operated.
(The purpose of the S1 contact is to
isolate relay DT during testing.,) The DT
locks through a front contact of relay DL
to provide a path to operate the MST relay
when RAl reoperates at the completion of
the stations digit, '

(b) If no stations digit is received, the

timer will cause operation of DT
after approximately 3.5 seconds. Contacts
of DT will transfer the operate ground of
reley DL to cause operatlion of MST.

C. Pre%%ture Time-Qut of Transistor
Digit Timer

4,27 The transistor timer may be premature-
ly set into operation due to a

defective or dirty DL contact. If this

occurs the timer will be timed out while

the register is idle, where option PO is

aquipped.

4,28 When this register is seized to handle
a call, relay DT will operate immedi-
ately after operation of relay ONl and

release of relay Sl during dial tone marker
action. Operation of DT will operate relay
MST through a back contact of relay RAl to
seize a marker before any diglits are
registered or, in case the first diglt is
quickly keyed or dlaled, after reglstration
of this first digit., In either case, unless.
the single digit is zero, the marker will
cause a trouble record and release the
register because of insufficlent digits.

If the single digit received is 'a zero

the marker will proceed with a zero oper-
ator call. g

CONNECTION TO PRETRANSLATOR

4,29 In offices where the determination of
the number of digits required for
various codes is uneconomical or, in some
cases, imposeslible when using the translators
built into the lndividual reglsters, a
pretranslator circult will be provided.
This circuit can translate as many codes
as required, and is common to the group of
reglsters. This translation is trange
ferred to the register so that the reglster
can connect to the marker after the proper
number of digits have been registered. The
reglster makes a multiple lead connection
to the pretranslator by means of the pre-
translator connector. The register will
connect to the pretranslator after three
digits have been registered.

4,30 If the regilster is arranged for

centrex service, the operating path
for the pretranalator start (PST) relay is
opened by the DD9 relay and all 4=~ or 5-
digit intracentrex calls will not be re-
ferred to the pretranslator. When an
"outside the PBX'" central office call is
desired and a "9" preliminary directing
digit is dialed, the DD9 relay operates
and the path of the PST relay is reclosed
ag before,

4,31 The following description assumes that

the connection is made to the pre~ -
translator after the third digit has been
registered and S wiring 1s provided for
this type of operation,

4,32 When the C digit has been registered
the DS relay will operate., The DS
operates the pretranslator start relay PST

" which locks and starts selection of pre-

translator by connecting battery to the

SECTION IX
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atart (ST) lead to the pretranslator con-
necicr clircuit originating register part.
The 73T grounds the T™M lead to the pretrans-
lator connector pretransletcr part to start
ite “imer, and opens the operaiing circult
of the overload timing (OVL) relay to insure
“hat register timing during the pretrans«
lstor stage of the call wiil ke at the
Ac-gpoond nominal rate,

4,33 When & connection has been eastablished
to the pretranslator 1t trenslates
the rcode recorded in the A,
ne regis*ﬂz te determine the number of
&8 to be axpecited on the call, The pre-
iator then operates none or one of the
OB, CMC, an¢ CM3 relays, and also
“imes the SD relay. On *ompletion of
this function the pretranalator srounds the
PRI, Lead to operate the PRL relay which
locks to PST. The PRL suppllies a locking
ground for any of %the SD and the CM~ re-
iays whiéh mey have been operated., The
PR, opens the ST lead but the connector is
heid by the pretransiator until it checks
that the proper CM~ and SD relay combination
hes opeysted pnd locked, The RLK lead 1s
used by the pretransliator to check that PRL
10@&3, and aizo a5 an emergency release
wp'v ‘é/., £

b ok

The PRL also releases IMS, whilch had
oper&gah &t register seizure from
Pre relosse of DMS recloses the oper-
o ¢ OVL to permit short inter-
Lo atars

if an overload

conganiion 8x g apd 2lose? » point in the
HST clrecult wnich: has been gotoblisher
ihwough the (¥~ and 8D releyvs. The DMS 1s

glow releage and the MST clrcuit is wired
through its normal contacts to insure that
the marker and pretranslator are never
connected to the register at the same time.

4.3% The pretranslator can be arranged
with S8 option reted "Mfr Disc." to
translate the A digit of 11 forelgn ares
codes, For thesse codes the reglster pre-
Pix counter ground# the 11 lead to the
pretrohaletor whereas the T ilgad will be
grounded o codes regui.ing the home ares
P translstor. I a pretrensletor is pro-
ad and trﬂnslﬁ*ion of 11 vodes 13 not
red, ag Lt will not be PYor 11X sexvice
'y 2B wiring is ra* ﬁc« sded and the
ticn of reley 11C wil pen the oper-
1 eireuit of PST to prevent selzing
pretranslator following a 11 prefix.

the
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3, eand C positions

4,36 Typical cross-connections for the CM-
terminals of the pretranslator operated ‘

relays are lllustrated in the cross-connec-~ ,

tion figures. A genersal explanation of thelr

use 1s as follows. The CM3 is operated if L~

the marker is fto be selzed after the third

digit as in the case of a 3-digit service,

straightforwerd, or vacant code. 1If the

coin App Fig, 11 is providec and 1f

& coin is to be returned before selecting

the marker on the calls, the SD relay is

operated in eddlition to the CM3. In this .

cage the ccin return relay is operated to

cause coin return prior to operation of

MST.

4.37 1In cases where & connection is made

to the pretranslator after two digits,
the CM3 relay is used to cause seizure of
the marker after twe digits. For the local
office codes whilch are used for the majority
of the calis, the pretranslator will not
operate any CM- relaye. This is considered
the basic setting and a cross-connectiun
is made from the CMl terminal to the digit
terminal corresponéing to the last numerical
digit to be registernd. ¥or the 7T-diglt
condition the CM1l teriiinal is connected to
the G terminal and, in this case, the CM2
terminal 18- connected to the H terminal,
For calls which may have & party letter or
fifth numerical digit added to the basic
setting Juast described, the pretranslator
will operate only the etations delay (8D)
relay. Stations delay timing will then be
started at the point determined by the
cross-connection from the CM1 terminal.
If, due to & delay in reaching the pretrans-
latoyr, the gtations digit is dlaled or keyed
hefore pretranslation has bsen completed,
the cross-connection from the CM2 terminal
%11l provide for operation of MST without
the DT relay having heen operated.

@

4.38 1In adéition to the basic arrangement,

three code varlationsg can be handled
by the CMA, CMB, and CK"” relays and their
agsocliated terminals. These terminals are
cross-connected according to the procedure
deseribed. for the CM1 and CM2 terminals,
with statlons delay being inserted for
cach case, 1f necessary, by operatlion of
the 8D relay.

™

4.39 Where forelgn NPA customer-originated
calls sre handled and no conflict

existe between a foreign area and local

cocde, relay CMC will be asslgned. Operation

—~
o



CD~26040-01 - ISSUE 8AC - SECTION II

of CMC transfers ground from the OR to the
FAC lead of the marker connector circuit to
indicate a DDD call,

4,40 Relay CMB is assigned for interchange-
able NPA and local office codes.

INTERCHANGEABLE CODES

4,41 . Interchangeable codes are NXX type

codes assigned as both NPA and local
area codes. The NPA codes require the
dialing of ten digits while local codes re-
quire only seven digits. Since the number
of digits required on a particular call is
determined from translation of the NPA or
local code (first three digits registered),
additional means are required for handling
the call when a conflicting or interchange-
able code is received by the register.
Several methods are available for registers
that function with the pretranslator circuit.
The latest method involves use of the pre-
fix digits zero and one for differentiating
between 7- and 10-digit calls. These
methods are described as follows:

4,42 With the standard NPA arrangement
equipped (applicable in any NPAI, if
the dialing format used does not require
dialing of the prefix digits O or 1 on any
toll call, the register must be cross-con-
nected to provide timing on &ll interchange-
able codes, If instead, the dialing format
requires the use of these prefix digits on
toll callse, timing can be eliminated on
interchangeable local (nontoll) calls.
arrangement has been expanded to provide
for the elimination of timing on all inter-
changeable codes, or for providing timing
on (O+) interchangeable calls only. Where
this expanded version is used, the dialing
of the prefix O or 1 on all 10-digit calls
is required, Where timing 1s not used on
any call, home NPA toll calls require ten
digits (home NPA code must also be dialed).
Where timing is used on O+ traffic, O+ calils

This

~within the home NPA can be handled on a

T=diglt basis, with timing if an interchange-
able code is dlaled, and without timing on
noninterchangeable codes. All 1+ traffic
requires ten digits. For these arrange-
ments, the pretranslator clrcuit must provide
the following translations to the register,

(a) Basic Setting - on all noninterchange-
able local codes,

(b) CMB - on all interchangeable local
and NPA codes.

(c) CMC - on all noninterchangeable NPA
codes.

~{d) CM3 - on all N1l codes.

L.,43 1In operation, the register functions
as follows, For the case where pre-~
fix digits O or 1 are not involveu in the
dialing format, the register is cross-con-
nected to cause operation of the DL relay
after 7 diglts are received on all inter-
changeable codes (relay CMB operated). The
DL starts the DT diglt timer. If another
digit 18 not received within 3.% seconds
(nominal), the timer times out causing
operation of relay DT end in turn MST for
marker start., If instead another diglt is
received before time-out, the register must
receive ten digite before calling for the
marker, Where preflx diglts are requirec
for initlating toll calis, and home NPA
toll traffic 1s handled on » 7=-diglt basis,
back contacts of the 11B and/or 0Pl relays
can be cross-connected to cause the immedi-
ate operation ol relay DT on locally as-
signed interchangeable codes. In this case,
the operation of DL via the operated CMB
relay will close an operate path to DT
after seven digits on local calls. If in-
stead, the interchangeable code dialed is
8 toll code within the home NPA, the. call
must be profixed by O or 1, thus opening
this operate path to DT. In this case, the
operation of DL will cause timing as pre-
viously explalned. For operation with the
arrangement requlring the dialing of prefix
digit O or 1 on all 1l0-digit calls and where
digit timing is not used on interchangeable
codes, two sets of transfer contacts on the
OPl1 and 11B relays are involved, These
contacts are equipped with cross-connection
terminals designated OP1-0P6, and 11F~11K,
respectively., Only the back contacts of
these transfers are involved in operation.
The firat set of these contacts is cross-
connected to provide two separate operate
paths for the MST relay after seven digits,
One path is controlled by f{ront contacts of
the HS, CMB, RAl, and DT relays, for normal
T-digit treatment of interchangeable local
codesg without timing. The other path is
controlled by contacts of HS and CMC relays
to cause marker start after seven digits
1f an area code is dialed without prefix
zero or one, The second set of OP1 and 11B
contacts provide an operata path for relay
DT under control of front contacts on relay
DL. On noninterchangeable local codes, MST
i1a operated after T :ligits over the basic
setting path involving back contacts ol the
CM3, CMC, and CMB reluays,. On nonpref!xed
interchangeable local codes, relay DL is
operated over the path involving front con-
tacts of' CMB and back contacts of OP1l and
11B, to the 7-diglit ground source at HS.
The operation of DL unuses the lmmedleaete
operation of relay DT. In turn, the oper-
ating ground for DL in trsnsferred, causing
the operation of MST. On prefixed intexr-
changeable codes, all MST operale patha via
the T~3iglt ground nource are coened by
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operation of the OPl1, 11B, or CMB relays,
and ten digits must be dialed for marker
start, With the CMC indication from the
pretranslator, noninterchangeable NPA codes
require ten digits if the prefix 0 or 1 is
disled, Without this prefix, MST operates
from the 7-digit ground source via front
contacts of CMC and the back contacts of
OPl and 11B. Where this arrangement is pro-
vided with timing on O+ intcr-hangeable
cells, the operate path for MST on noninter-
changeable local codes is over the basilc
setting path as previously described. On
.nonprefixed interchangeable local codes,
relay DI operates via the operated CMB re-
lay after seven digits, causing DT and in
turn MST to operate. On interchangeable
codes prefixed by O, the operate circuit of

DT is opened by OPl and timing for additional

digits occurs instead,

4,k Another register arrangement, which
elso requires dialing of the 0 and 1
prefix digits on 10-digit POTS calls, is
provided on an "A&M Only" basis without
ijigit timing on interchangeable codes. With
this arrangement, the register must inform
the pretranslator whether or not the prefix
digit has been dialed prior to the code,
The register signals the pretranslator over
.ead CMA 1f no prefix has been dialed, or
lead CMB for prefix dialed. Thls ground
3ignal over lead CMA operates pretransliator
reiay LT, and over lead CMB, relay 1l1X.
Contseus of these relays are arranged in the
pretranclator for returning one of ¢
possibie translztions for each locel or NPA
cade.
4,45 These translations to the register are
as follows:

(a) CM3 - on N11 codes; nonprefixed non-
interchangeable NPA codes; and
prefixed noninterchangeable
local codes (3-digit calls).

(b) CMC - on all prefixed NPA codes
(10~digit calls).

(c) Bagic Setting - on &1l nonprefixed
local codes (7-digit
calls).

4,46 ¥Yor operation, transfer contacts of
“he OP1l and 11B relays are inserted
in the CMR and CMB leads for providing the

SECTIOR T1
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appropriate prefix or no prefix indication
to the pretranslator cilrcuit, This cilr-
cultry also includes contacts of DDBA,
where CCSA traffic, having network otfice
codes similar to those of the Bell System,
is handled. Transfer contacts of the ID
and IDA relays are included here, if the
register functions with an IDDD pretrans-
lator, for preparing the normal operate
paths of relays CMA and CMB on IDDD calls.
The translation leads grounded to the marker
with this arrangement are FAC and LTl or
LT2 for 10-digit calls, and OR and LT for
local calls, With this arrangement, home
NPA toll calls require ten digits.

LOCAL SERVICE CODES X1l

4,47 Where X11 local service codes are
used and a pretranslator is not pro-
vided, the ¥11 translator consicting of
relays SBO, SBl, $SCO, and SCl 1s provided
in the register. All four of these reiays
are operated if the digit 1 is dlaled or
keyed for both the B and C digits. Relay
SC1l 1s the last of the four to operate.

4,48 1In circuits with option XM provided,

operation of SCl transfers ground
from the LT lead to lead X1l of the marker
connector circuit, A front contact of SCl
also operates relay MST to cause a marker
to be selzed.

L.49 With option XN provided, the LT

lead remains grounded., In this case,
translation of the X1l service call takes
place in the local translator of the marker.

4,50 The operate circult of SCl may include
a break-contact of relay 11B; & break-
contact of relay 11C; or nelther of the two
depending on the option provided, In the
first iwo cases, the break-contacts of 1l1B
and 11C are used to disable the X1l trans-
lator when an #ccess digit 1 or forelgn
area prefix digits 1l-l1, respectively, are
keyed or dialed., This prevents the call
from reaching a service operator in some
foreign area if the X1l code is erroneously
preceded by access digit 1 or 1l-1.

4,51 Where TC option is provided, however,

both the 11B and 11C ccontacts are
omitted in the operate path of 5Cl, This
18 required for dialing i~411 local NPA
information.

o
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SERVICE CODES 11X

4,52 As explained in the paragraph on the
prefix counter 11X service codes
require the use of the prefix counter relays
11A, 11B, and 11C and ZA wiring. Relay 11C
will operate to provide an operating circutt
for MST when relay BS operates at the end

of the A digit.

INFORMATION CODES

4,53 Determination of the number of digits

to be received on 1-411 local number-
ing plan area, NPA, information and NPA-#11l
foreign NPA. infonmation calls is as follows.

(a) The digits 411 following access digit
: .1 are translated by the X1l transle-
tor as deacribed in X11 IOCAL SERVICE .
CODES. Operation of relay SCl of the X1l
translator will ground terminal MST1
through relay RAl operated to inltiate
marker action,

(b) On NPA-411 information calls where no
conflict exists between & local and
foreign area code, relays MSTA and A4ll
perform the translation as described in -
10,14 through 10.18, After the sixth
digit 1s registered, a marker is seized
by operation of relsy MST through a front
contact of Al4ll and relay GS operated.

ZERO OFERATOR CALLS

A, Cal ed by Dial Customer

4,54 If the customer dials zero for the:

A digit, ten pulses will be transmit-
ted, and when counting relay Pl releases at
the start of the tenth open pulse with P3
and P5 operated, the manual (MAN) relay will
operate through AS operated, When RAl opeir-
ates to record the digit on the A-digit,
register MST wlll operate.

B. 8 1 riginated by T U
Custoger

4,55 If the customer keys zero for the A~ .

digit, the PB recelver will cause the
operation of the Y9 and Z2 translating relays
and the STR steering relay. These relays
operated close a'path to operate MAN, When
RAl operates at the end of the keyed digit,
'MST will operate,

dial"

C. When Zero Prefix Counter, PPCS, is
S E%gvlggd

4,56 Where the zero prefix counter is pro-

vided, OP and OPl operate if the first
digit is zero. The OP provides ground to
operate the DI relay when RAl operates at
the end of the digit, In order to obtain
zero operator service the customer must
wait ‘for the DT time-out. When DT operates
the MAN ‘relay operates through a front con-
tact of OP to the DT ground. When the MAN
relay ¢perates, the A4 and A7 leads are
grounded and the circult to operate MST is
closed.

MANUAL CALLS

4,57 Certain lines may be equipped for

manual calls in which case the regis-
ter receives no dialing or keying. Instead,
it creates an artificlal zero for the A
diglt and connects to a marker,

4,58 The MAN class relay operates from the
dial tone marker through the F relay.
The MAN locks and connects ground to the
Ah and A7 leads to the marker connector,
When the marker has established the dial
tone connection, relay F 1s released
allowing operation of I, SR, and ONl. With
MAN operated, ON1 operates MST to cause the
connection to the completing marker for
setting up the call to the operator. The
connection through the ON1 contacts insures
th&t “the eall is not abandoned and that the
marker has released before the
coniection is made to the completing marker.
The connection through S1 insures that on
‘the mmster test frame connector

‘will have rvelessed from the dial tone func-

tion before it is needed for the completing
marker function.

STRAIGHTFORWARD CALLS TO MANUAL A OR
B POSTTIONS

4.59 If a mahual office is not equipped

wWith call lndicator equipment, calls
may be compleéted from the number 5 office
to the manual office on ‘a straightforward

basis, that is, the customer may dial or

key a 1=, 2=, or 3-digit code which will
cause his llne to be connected to a trunk
to the manuel switchbocard, and in response
to the aperator regquest, he wilill then
announce the called number over the trunk.
The operator will complete the call,
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4,60 One plan for establishing these calls

makes use of otherwise unused X1l or
11X service codes. The circult operates as
previously described or these codes engaging
a marker after the X1. or 11X service code
has been registered.

4L.61 On calls from coin lines to X1l or 11X
service trunks, or straightforward

trunks the register will rel.rn the coin

before engaging the marker if App Flg. 11

is used.

L.62 A second plan makes use of the connec-
tion through thz contacts of the A- and
B-digit translator relays. For example,
ground would be connected to the AA2 to AA9
terminals corresponding to the single digit
number assigned for calling the manual
switchboard, and the corresponding AB2 to
AB9 terminals would bte connected to terminal
MST or MST1l. The MST1l terminal would be
used if, on coin lines with App Fig. 11,
the coin were to be returned by the register
before engaging & marker and MST if the coin
were not to be returned.

4,63 Two-digit coder would make use of the
A~ and B-digit translators and as

soon as the TA2/5 and TB2/5 relays operated

in the combination assigned as a code for

calling the manual switchboard, either

terminal MST or MST1 would be grounded.

Ground on MST causes marker starts, whereas,

ground on MSTl on coin lines with App Pig. 11,

causes 8 coin return to precede operation of

MST.

~4.64 A third plan makes use of the single
code translator of either App Fig. 22,
23, or 24 to recognize one straightforward
code of either 3, 2, or 1 digit. 1In App
Fig. 22, 8ix relays are provided, two for
each of the digits A, B, and C. The relays
and associated leads should be designated
with numerical suffixes such that they
represent the numbers of the code assigned
for calling the manual switchboard. For
example, if 248 is the code assigned, the
relays would be designated TAO, TA2, TBO,
TB4, TCl, and TCT7 ard the leads A0, A2, BO,
B4, Cl, and C7. The leads would be connected
to the similarly designated digit reglster
leads. When the assigned code has been
registered, all of the relays will operate,
thus closing a circult from groundithrough

SECTION II
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series contacts on all six relays to terminel
ST. Terminal ST is connected to MST to

cause seizure of a marker for establishing

a connectlion from the calling line to a

trunk to the manual switchboard or the ~~
MST1 to cause coin return on coin lines

when App Fig. 11 is equipped prior to ‘
the connection to the marker. If any code,
other than the assigned code, is registered,
one or more of the translator relays will
be unoperated to keep this path open.

4.65 Figure 23 and 24 perform the same

function as Fig. 22 except that they
are used for a 2-digit or 1l-digit code,
respectively.

SPECIAL SERVICE AND TIE LINE CODES
(REGISTER ARRANGED FOR CENTREX

6

'FEATURES )

A. Speclal Codes 11X Within the Centrex

4.66 Where & separate group of registers

is required to serve centrex customers
and 11X 1s used for both central office
service codes and centrex special codes, the
SCl relay (Fig. 19 and option ZW) is pro-
vided. When the preliminary l-1 has been
dialed or kaéyed, the 11C relay operates,
opens the X1l lead to the marker, and causes
the SCl1 relay to operate. This relay,
providing the next dlglt is a digit 2 throug
9, grounds the LT lead to the marker. The "
SC1 also connects ground to the BO and Bl,
CO and Cl, and D7 leads to the marker, If
the X digit is a 0, then X1l translator mark
plus a Oll will be sent to the marker, where
it is treated as a vacant code.

4.67 where a separate group of registers
is required to serve centrex customers

and centrex special codes are of the 11X

type and central office service codes are

of the X1l type, the SCl relay is not

required to translate the centrex special

codes. When the preliminary l-1 hes been

dlaled or keyed, the 11C relay operates, —_
grounding the 11 lead to the marker. ‘

B. Special Codes 1XX Within the Centrex

4.68 where a single group of registers is
regqulired to serve both centrex and

central office customers, the centrex

speclal codes are of the 1XX type and the

N
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central office service codes are elther the
11X or X1l type. 'When the one of the 1XX
code has been dialed or keyed, the 1l1A
relay operates, grounding the 2DT lead to

"the marker. No provision is made for using
the ten codes starting with 10-.

C. Telephone Company Service Codes 11X

4.69 Where the register is arranged for
either type of centrex code and
telephone company service codes are of the

11X type & directing digit 9 is dialed or
keyed initially followed by 11X. The oper-~
ation of the 11A, 11B, and 11C relays is
the same as detailed in a preceding para-
graph under PREFIX COUNTER,

»

D. Telephone Company Service Codes X1l

4,70 Where the register is arranged for
either type of centrex codes and
telephone company service codes are of the
X1l type, a directing digit 9 is dialed or
keyed initilally followed by X1l. The oper-
ation of the SBO, SBl, SCO, and SCl relays
is as described in a preceding para§raph
under X11 LOCAL SERVICE CODES, Option ¥R
provides for grounding the 11 lead to the
‘ marker for 11X centrex codes.

E. Digit 1 Accegs Codes

4.71 where the register is arranged for
either type of centrex codes and .
digit 1 access codes are used to indicate
calls outside the local service area, a
directing digit 9 is dialed or keyed initi-

ally followed by the digit 1 access code and

cealled number. The operation of the 1llA
and 11B relays is the same as described
previously.

ZERO OPERATOR CALLS WITHIN THE
CENTREX GROUP

4,72 With the register arranged for
centrex service and if a centrex
customer dials a 0, at the beginning of
the ninth pulse the DDS relay will operate.
This momentarily disables the A2 and A7

®

leads to prevent the 9 from being reglstered
and also releases the P2A relay. However,
on the tenth pulse the MAN relay operates.
This relay releases the DD9 relay previously
operated on the ninth pulse and reoperates

the P2A relay.

SUMMARY OF SPECIAL CODES, SERVICE
CODES, AND CENTREX DIALING OR KEYING

4.73 where a separate reglster group is
required for centrex customer (special

centrex and tie line codes are 11X type) X

refers to any number O to; 9; N refers to

any number 2 to 9.

TELEPHONE COMPANY SERVICE CODES ARE 11X

~Option Code Marker
in Dialed or Translator Receives

Register Keyed Mark Digit

v ‘ ABCD

Fig. 19 11N LT N1l

Options 911N 11 N

zu TH,H,T,U X11 THHTU

¥s 9N11 LT N1l1

- © _9ABC LT ABC

Fig. 19 ’

Options

VAl : 91ABC LTl ABC

¥Ss

XS

' TELEPHONE COMPANY SERVICE CODES ARE X1l

Option Code Marker
in Dialed or | Translator | Receives
Register Keyed - Mark Digit
ABCD
Fig. 19 11K 11 N
Options 911N 11 N
2u. TH,H,T,U X11 THHTU
gN1ll LT N1l1l
_g OABC LT ABC
ig. 19
Options
U OlABC LTl ABC
YR
p.&:]
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TABLE C .
o Marker Receives .
| Code Translator Digits .
Type of Cocde ' Dialed or Keyed Marks A B CDEVF G H J K .
Centrex Tie ZLine |1XX (except 10X) 2DT, OR X X (+ variable
or Specilal Code + variable number number of diglts)
of digits.
FROM 10 2DT, OR 0 '
CENTREX
CUSTOMERS] Centrex Extensions!TH H T U X11, OR 'TH H T U
NTHHTU FVD, OR NTH H T U N\
Centrex Private |& NNXXXXX LT3, OR N N X X ¥ X ‘
Line Networi /8 N 0/1 XNNXXXX LT3, FAC! N 0/1X N N X X X X X
Telephone Company | NNXXXXX LT, OR N N X X X X
Customer Coces N 0/1 XNNXXXXX LT, FAC N O0/1X N N X X ¥ X X
FROM Digit 1 Access 1 NNXXXXX LT1, OR N N X X X X X
CENTREX 1 N O/1 XNNXXXXX LTL, FAC N O/1X N N X X X X X
OR
REGULAR Person-Person O N N XXXXX LT2, OR N N X X X X X
TELEPHONE Collect Special 0 N 0/1 XNNXXXXX LT2, FAC N O/1¥ N N X X X X X
CUSTOMERS
{CENTREX Telephone Company |11N 11, OR N
LINES Service Cod=s Incli or
REQUIRE Local Info N1l LT, OR N 1 1
PREFIY 9)
Local NPA Iafo 1411 LT1l, OR b 1 1 ‘
Foreign NPA Info NO/1 X411 X11l, FAC N o/1x 4 1 1
Speclal Cod2 0-0 LT2, OR 0
Unasgsigned Codes 1-C LT1, OR 0
o-1 LT2, OR 1

Note:

With certaln optlons NNO codes and/or NNX
a8 NO/1X,

codes may be used as NPA codes as well

5. SELECTION OF COMPLTING MARKER -
& OF 4

GENERAL

5.01 A connection 1s nade to a completing
marker by means 7f a marker connector

vhen all the digits for the call have been

registered or as a result of a permanent

signal or partial dial time-out.
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In some

ceses a 2-party test or a coin test is

made before the connection is eatablished.
The reglster transfers to the completing
marker information concerning the locations
and class of service of the calling line and
the called code and number. The completing
marker then proceeds with the set up of the
connection. When the completing marker has
selected a path between the calling line
and a trunk it causes the reglster to
release the dial tone connection between

“ N
1
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the calling line and the register. However,
the marker holds the register so that it can
retain the calling 1line locatlon. The con-
nection between the calling line and the
trunk is then set up and followed by the
operation of the marker release (MRLK relay
of the register,. causing the connection
between the marker and the register to be
released, and the register to be restored

to normal. .

SEIZURE OF COMPLETING MARKER

5.02 When all the digits for the call have
been registered, ground will be con-
nected to the lead assoclated with terminal
MST or, in cexrtain cases, to the lead
associated with terminal MST1l. If the
connection ls to MST the MST relay will

- operate but this will be preceded by coin

test for calls from dial-tone-first loop~
start coin lines or by the second 2-party
test for calls for 2-party lines., If the
connection 1s made to MST1 and the coin
return Fig, 11 is provided a coin return
cycle will be made and followed by the
operation of MST, If a loop-start dial~
tone-first coin line is being served, a coin
test will precede the coin return cycle,

5.03 Relay MST releases TMB to recycle the
™ timer and starts the connection

to the marker by connecting ground to lead

™ to start the marker connector timer and

battery to the connector battery supply

(CBS) lead and the ST lead. The battery

on the ST lead causes the connector to

establish a multiple lead connectlion between

the register and the completing marker.

5.04 Relay MST also closes a circuit to
RA1l to prevent any further release of
RAl1l due to additional dieling or keylng and
operates the auxiliary relay MST1l., The
MST1 opens the path from the front contact
of I, to the counting relays to prevent any
further registration due to additional
dialing; opens the circuit to STRA to pre-
vent any further operation of STRA due to
additional keyed digits; disconnects the
ground from the translatling contacts of the
P- relays; disconnects ground from the
translating contacts of the Y- and Z- relays;
opens the circuit to OVL to insure that the
timer functions on a nonoverload basis;
opens the circuit to release the partial
dlal (PD); relay and grounds through the
steering relay chain the single lead 7 for

the digit 1 beyond the last registered
digit. The MST1l also prepares a circuit
for operating RL from a contact of TM so
that a time-~out will cause operation of RL
and release of the register.

5.05 The MST1 will operate prior to MST

on calls from 2-party lines, when it
operates at the start of the second party
test and, on dial~tone-first loop-start
coin lines, when it operates at the start
of coin test and, on calls when a coin
return with App Fig. 11 1s made, when it
operates at the start of coin return. In
these casges MST1 operates to prevent any
further dlaling or keying from being
registered,

RELEASE OF DIAL TONE CONNECTION

5,06 When the completing marker has per-
formed 1ts other functions and is
ready to set up the connection between .
the calling line and the trunk, it must
first release the dial tone connection
between the calling line and the register.
The completing marker grounds lead RL
causing operation of the release relay RL.
The RL locks, opens the tip and ring leads
80 that an inductive load will not be broken
at the crosspoint contaets used in the dial
tone connection, and opens the sleeve lead
to release the dlal tone connection.
Shortly after seizure of the marker con-
nector, the ground on lead TM was returned
on lead L to hold the I relay which, in
turn, holds SR to prevent release of the
register,

RELEASE

5.07 When the completing marker has com-

pleted the connection it grounds lead
MRL operating relay MRL. The MRL locks
under control of MST, opens the TM lead to
start release of L and opens the ST lead to
cause release of the connector and the com-
pleting marker., The L releases, releasing
SR and, in turn, ON1l and ON which open the
off-normal ground leads, thus releasing all
of the relays of the register, In some
cases several relays release in cascade;
for example, ON will release a digit steering
relay, which releases MST, which releases
MRL. The register is now ready for another
call, and indicates that it is idle by
closing the PT and BT leads, \
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6. TWO-PARTY IDENTIFICATTION TEST

GENERAL

6.01 On calls from 2-par-y message rate
lines, or 2-party flat-rate lines

in offices arranged for A¥A, a party identiri-

cation teet is made beforz dial ftone is trans-

mitted and another test is made after dlaling

or keying has been completed .. bhefore the

completing marker ig engszed. Two tests

are made to reduce the p¢s3eibility oFf a

false identification. Tr2 register informs

the marker of the results of the two tests

and the marker then indlcates to the trunk

or the transaverter, by wey of the gender,

which party to charge. If the results of

the two tests do not agree, tha mearker blocks

and causes a trouble reccrd.

6.02 The distinction beiween the parties
is that the switchl ook contacts of the

tip party subset connect ground through the
ringer winding to the tir wire when the
receiver ia off the hook, whereas no direct
current ground is connecied at the ring
party station. The reglster tests for the
Eresence of this ground ure made by applying
8 volte through & relay winding to both tip
and ring wires at the certral office.

6.03 Apparatus Fig, 12 {s used when the re-

gistance of the tip party station ground
is approximately 1000 ohiis, and App Fig. 13
1s used when the resistaice of the tip party
statlon is greater than 100 ohms.

FIRST TEST -~ APP FiG. 12

6.04 This tect 1s made .using a single timed

interval, with the test relay connected
to the line on register seizure and any
operation of the test reiay construed as a
tip party ceall.

6.05 When the register ias been selected

by a dial tone marzer on a call from
a 2-party line, the mark:r will operate
relay 2P, by grounding tie 2P lead through
the trunk link connector circuit and a
contact of Lhe F relay, 27 iocks to an ON
ground. The 2-party teas (TPA) relay
operates through a contezt of 2P and a con-
tact of ¥, and locks undar control of &
break-contact of the timring relay TPT. The
TPA discornects the L relay and tone coll
from the ring and tip leads and connects
these leads through the wxinding of the test
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relay TP to battery. When the dial tone
connection ig established, the calling
line will be connected to the TP relay
instead of to the L relay and tone coll.
However, the 8l relay will be held by a
contact of TPA, so that the reglister will
rnot release while the party test is being
mzde.

6.06 If the line is grounded, indicating
thaet the tip party is calling, TP
operates, operating TPl. The TPl locks and
connects ground through a winding of the
tone coll to the tip and ring of the line
to reduce the current in the tip party
ringer, s0 that when the current is inter-
rupted by disconnection of the TP relay,
the selif-induced voltage wlll not be high
enough to cause bell tapping at the ring
party station.
6.07 The TPT tube, TPT relay, and associ-~
ated network constitutes a timer
which times the application of the test
relay to the line. The TPT tube has
characteristics such that it will nct pass
current untll its gac becomes lonlized and
the application of 130 volts across ter-
pinals 2 and 4 is insufficient to cause
ionization. It will ionlze, however, if
e voltage of 72 volts, nominal, is applied
across the control gap terminals 1 and &4,
The voltage at the control terminal is
equal to that on the capacltor TPT and
the charging time of the capacitor is pro-
portionsl to the size of the capacitor and
the size of the cherging resistor. Once
the gas 18 ilonlzed current will flow
between terminals 2 and 4 to cause operation
of the asgoclated relay. After lonization
the control termlnal no longer can exercise
any control and the circuit must be opened
or tho voltage reduced to stop the current
flow.

6.08 The TPA cormects the grounded TPT relay
winding to the No. 4 terminal of the
TPT tube and Lo one side of the TPT capac-
itor thus completing a charging path. At
this time, however, F is operated and
malntains a 1000<2 discharge shunt on the
capacitor preventing any charge. When F
releases after the dlal tone connection has
been established this shunt 1s removed
allowlng TPT to charge to the 130-volt
potential through the TPT3 resistor. The
charge on the capaclitor will reach 72 volts
in approximately 250 ms &nd the tube will

1
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ionize causing operation of the TPT relay.
The TPT releases TPA to disconnect the TP
from the tip and ring leads and to connect
these leads to the tone coil and the L relay.
The L operates over the loop and operates

SR and ON1 and takes over supervision of the
register, The TPA also opens the circuit to
TPT, thus extinguishing the tube, closes a
discharge path for the TPT capacitor, and
opens the circult to Sl. When S1 releases,
the reglster is under supervision of L and
SR.

6.09 The time of the TPT -timer is 190 ms
minimum, 350 ms maximum, which is
sufficient to allow the release of the FA~
relay of the trunk link circuit and for
operation of TP and its auxiliary TP1l. If
TPl operates, the TP lead to the marker will
be grounded indicating a tip party station
and if TPl remains normal, the RP lead will
be grounded indicating a ring party station.

SECOND-PARTY TEST - APP FIG, 12

6.10 The circuit for operating the MST
relay is wired through transfer con=-
tacts of the 2P relay, so that on non 2=~
party calls the operation of MST is not
interfered with, but on 2-party calls, the
TPB relay is operated instead of MST when
dialing or keying has been completed, The
TFB operates MST1l to prevent further digit
registration and to cause ground to be
connected to the proper -7 lead as a diglt-
end signal, transfers the circuit from the
contact of TP from the TPl winding to the
TP2 winding, closes a holding circuit for
the L relay through the HIL2 resistor to
ground, and operates TPA., The TPA discon-
nects the L relay and tone coll from the tip
and ring leads and connects these leads to
the TP winding for a second 2-~party identi-
fication test, If the tlp lead of the line
is grounded, TP operates to operate TP2.
The TP2 performs the same functions des-
cribed for TPl., The reoperation of TPA
agalin starts the TPT timer by removing the
discharge shunt from the TPT capacitor and
connecting the tube and capacitor to the
grounded TPT relay. The TPT relay will
operate in approximately 250 ms., The TPT
locks on an early make-contact to a make-
contact of TPB and releases TPA to extinguish
the tube and discharge the capacitor and to
dlsconnect the TP from the tip and ring leads
and reconnect these leads to the tone coil

and L relay., With TPB and TPT operated and
TPA normal, the operating ground for TPB is
closed to operate MST, The MST opens the
local holding circuit for L, again placing
L, under control of the customer line and
causes a completing marker seizure in the
usual manner,
FIRST-PARTY TEST - APP FIG, 13
6.11 Since the tip party station ground
mey be a reasonably high resistance,
the test relay must be quite sensitive and
for this réason a polarized relay with an
electrical bias is used. In earlier
registers, this relay has a blasing spring
to cause the armature to make with the back
contact with no current in either the
primary or secondary win#ings. In later
registers, this relay is of the mercury
contact type requiring no mechanical
adjustments, In elther case, operation of
the relay depends on the balance of the
ampere turns in the two windings. The
secondary winding is connected in a direction
to hold the relay unoperated while the
primary winding is connected in a direction
to cause the relay to opérate. The resistor,
in series with the secondary or blas wind-
ing, is such that the primary winding will
cause operation of the relay when it is
conneécted to 2 line which has a 3640 ohm +
10-percent ringer connected %o ground at a
customer station. Since the TP relay 1is
quite sensitive it may falsely operate
initially when connected to the line through
the capacitor in the ringing bridge of the
ring party station. For this reason the
test is made in two stages., First the TP
is connected to the line and then, after a

" timed interval during which TP may operate

and release if a ring station is originating
the call, the contacts are enabled and, if
TP is operated, its auxiliary relay TPl is
operated and locked as an indication that
the tip party station originated the call,

6.12 When the register has been selected

by a dlal tone marker on a call from
a 2-party line, the marker will operate
relay 2P by ground over the 2P lead through
the trunk link connector circult and a con-
tact of the ¥ relay. The 2P locks to an ON
ground. The TPA relay operates through a
contact on 2P and a contact of F, and locks
under control of TPT, The TPD is operated
through contacts of F and 2P, The TPD
operates TPT. When the dial tone connection
has been established the F relay is released
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to cause release of the FPA- relay of the
truwst link circult to connect the tip and
£ of the calling iine to the primary
ng ¢f the TP relay. The F alise opens
ircult to the winding of relsy TFD.
D is made slow-release by ibe shunting
or TID and allows time for TP te
¥ oparate on & capacitor surge and to
wWhen TFD relesses, ~“wurd is
oned Lo the armature fonuac, of I and if
» operated the auxillary relay TPL will
srd lock indicating that a tip party
n eriginated the call, The TPD in
ing opens the circuit to the winding
7 Tha TPT is made slow-release by its
=eircuited secondery winding to allow
for overating TPLl, if TP is operated.

" »

timé
The relaac2 of TPT releases TPA to dliscon-

nec’ the tip and ring leads from the TP
re v and to connect these leads te the tone
col: and the L relay. The L relay will
operate over the leoop and will operate SR
ant ONI to transmit dlal tone and to take
over supervision of the reglister. The TPA
ases %1 to allow L and SR to agsume
ston., The TPA which, in turn, oper-
PT %o prepare these relaya for the
gsecond party test,

If TPl cperates during the test it

connects ground through a wxnding of

the “ope »oil to the tlp and ring leads of

oy v+ o reduce the current in the tip

TN e that when the current is

. by disconnection of the TP relay,

imavesd voltage will not be high
ceuae be . tooping at the ring

p& *v station,

SECOND~PARTY TuST - APP FIG, 13
6.24 The circuit for operating the MST

relay is wired through transfer con-
tacts on She 2P relay so that on non 2-
party calls the operation of the M3T relay

ig not interfered with, but on 2-party

calis the TPB relay is operated instead of
MST when dialing or keying has been com~
platad. The TPB operatas MSTL tc prevent
furthex diglit registration And to cause
greund Lo bpe connected to the proper -7 lead
jipit-end sigral, and transfers the

. consact of the TP relay from the wind-~
the TPl relsy to the winding of the

i b ¥« - The TPB cleses grounc through

b iL2 ymsistor to hold the L relay in local
cl zuit anu operates TPA to disconnect the

L and ton2 coll from the ring and tip leads
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snd to connect these leade to the primary
winding of the TP relay. The TPA opens

the circuit to TPD which 18 slow~ralegse

to allow TP te falsely operate on a line
surge and to release. When TPD relesses,
it connects ground to the armeture of TP

t~ cause operatlon of TP2 If TP remains
operated to the tlp station ground and
opens the cireuit to TPL., The TPT 15 slow-~
release to sllow time for the operatlon of
TP2, When TPT releases, 1t operazaes TPC

to connect the ground which operatas TPB

to the MST winding causing MST to operate
and start the connection to the completing
marker. The TPC releases TPA to disconnect
the TP from the tip and ring leads and to
reconnect these leads to the tone coll and
L relay. The TPA, 1n releasing, reoperated
TPD to disconnect the local circuit holding
path of %the I, relay to agein place L under
control of the subscriber linz. The TPD
also reoperates TPT, If TP2 operstes it
duplicates the functions described for TP1,

TWO-PARTY INDICATIONS ~ APP FIG, 12
AND 13

£.15 The marker will be informed of the

results of the two tests by means of
the TP and RP leads. If both tests indicate
that the tip party 1s calling, lead TP will
be grounded and RP open. If both teats
indicate that the ring party is calling,
lead RP will be grounded and TP open., If
the tests do not match both leads will be
grounded and the completlng marker will not
complete the call but will cause a trouble
record insiead,

TESTS OF TP RELAY - APP FIG, 12 AND 13

6.16 In order to make sure that the TP

relay retains 1ts adjustment, an
operote test and an open circult release
test of the relay i- wmede on all calls from
2-party lines., The locking path of ON1 is
closed through front contacts of 2P and
back contacts of TP? and TPl so that 1f 2P
is opersted either TPl or TPZ must operate
to allow release of ONl, If neiiher of
these relays has operated during the call,
an opersite current flow test is applied to
TP before the releace of the register to
causae operation of TPl or TPZ,

6.17 When the RL relay has operated to
release the dial tone connection and
the L relay has released after the completing

-
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marker has released, ground is connsctad
through the TP resistor to the winding of
TP. The TP operates if its adjustment is
within requirements %o operate its auxilisry
relay. The TP usually will operate relay TP2,
but on ebandoned calls may operate TPL. If
the relays fail to operate, ON1 will remain
operated and the register TM timing circuit
functions to cause an alarm. However, if

TP had already cperated on the first line
test, TPl would be already operated, and

the current flow test of the TP relay would
not be required. When App Fig. 13 is used,
the ONl relay is also locked to s back con-
tact of TPT so that a check is nade that

TPT operates on each 2-party call.

6.18 fThe open circulit release of the T?
relay ig checked as follows. The
TP relay armature conitact 18 ccnnected to
golid ground and If TP is operated it will
hold TPl operated at the end of the call.
The locking circuit of TPl 1z supplied by
ON1 and by the same contact which holds ON
so that the ground through the falsely oper-
eted TP will hold TPl and through the con-
tacts of TPl will hold OF. This will prevent
release of the register and the reglster
T™ timer will function to cause &n alarm.

7. COIN LINES

COIR-FIRST - GROUND START -
APP FIG. 8

7.01 WwWhen the register functions with coin
first ground start coin lines, on
which the reglater returns coins only on
abandoned calls and permenent signals, the
coin option of App Fig. 8 is provided. When
the register is connected to a coin line by
the dial tone marker the CN class relay
operates from the marker through the
trunk link circuit and the F relay. The CN
locks and contrels two functions. First it
provides for reducing the line current
required for operating the L relay and,
second, 1t provides for application of coin
return battery to the tip of the iine on
abandoned calls and on permanent signal
calls. The presence of the coin initially
is detected by the llne circuit, hence, the
register does not make a coln test.

7.02 The change in the current requirement
of the L relay ie made in order to

prevent showering, s condition which exists

if the line circuit line relay operates on

a value of current lower than that which will
operate the register L relay. If this con-~
dition exists and a critical leak condition
eppears on the line, the line circuit will
operate to cause the dial tone marker to
connect the line to a register. The reglster
L relay will not operate and the register
releases, reconnecting the line back to the
line circuit and the action repeats. To
prevent thils recurring action, the L relay

is arrenged to operate on any line that will
operate the line circuit iine relay. To
compensate for the differences in the line
circult relays for coin lines, the CN

relay isg arranged to close ground to the LB
resistor so as to provide & limited number

of ampere turns in the L tertlary winding

in a direction to aid the operation of the

L when connected to coin lines.

7.03 Relay CKN also establishes circuits for
operating the coin return (CR% relay
in case the call is abandoned or a time-out
occurs without any digits having been
recorded. On an abandoned call the CR will
ocperate from ground through a back contact
of SR. On a permanent signal time-out CR .
will operate from ground through a front
contact of TM1 and a back contact of PD.

7.04 On a partial dial time-out the

cugtomer will be connectad by the
marker to a tone trunk which will cause
the coin tc be returned when the customer
hangs up.

7.05 Relay CR causes operation of MST1 to

prevent any further registration;
opens the clrcult to MST to prevent marker
seizure during the coiln return cycle;
disconnects the L relay from the ring lead
and connects L to the local holding circuit
through the secondary winding of the tone
coil 1f SR is operated; and connects the
tip lead to the coin return circuit. The
coin return battery 1s not connected to
the tip lead until MST1 operates in order
to insure that this battery will not be
connected momentarily to the L winding
during the operation of CR.

7.06 Relay CR also starts the coin return
timer which consists of the CR1l tube,

CRl relay, and assoclated network. The

CR1 tube has characteristics such that no

current will pass between terminals 2 and 4

unless the gas in the tube is lonizéed and

a voltage of 130 volts across these terminal#
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is insufficient to cause ilonization. The tube
will ionize, however, if a voltage of 72,
nominal, 18 connected across terminals 1 and
4, oOnce the ges is ilonized current flows
between 2 and 4 creating a voltage drop of

75 volts, nominal, and the control anode No.
1 loses control. The tube can be extinguished
only by opening the circuit or by reducing
the voltage across terminals 2 and 4. The
voltage acroes the control gap is equal to
that on the CR1l capacitor and this is con-
trolled in time by the size of the capacitor
and the charging resistor. The CR disconnects
a discharge shunt from the CR1 capacitor

and connects one side of the capacitor and
the No. 4 tube terminal to the grounded CR1l
relay. The capacitor starts the charge to
the 130-volt potential. After an interval
of 460 minimum, 590 nominal, and 900 maximum
ms, the CR1l relay operates, The CR1l locks to
130 volts through resistor CR9 which drops
the voltage across the tube sufficiently to
extinguish it, disconnects the coin return
potential from the tip lead, and starts the
CR2 timer which times an interval during
which the line is left open to allow release
of the coin magnet. Operation of the CR2
timer 1s similar to that of CR1l, and CR2
operates 440 minimum, 560 nominal, and 870
maximum ms, after CRl, The time of the

CR1l timer is slightly longer to allow for

the delay in the connection of the return
battery to the line by the operating time of
MSTL.

7.07 The CR2 locks to 130 volts through
resistor CR8, and extinguishes CR2

tube, releases CR and causes the operation

of RL to release the reglister if the call

had been abandoned, or causes operation

of MST 1f the coin return had been made as

a result of a permanent signal time-out. The

CR1 is released by CR, but CR2 holds to ONl

until release of the reglister.

7.08 The CR capacitor and CR resistor are

connected to the tip lead during coin
return to absorb the inductive energy of the
coin magnet so as to prevent an excessive
voliage rise when the coin return potential
i1e disconnected.

COIN~FIRST - LOOP-START - APP FIC. 3

A. Q{eneral
7.09 ¥When the reglster is required to

function with coln-first coin lines in .
an oi’fice where a reglster is connected
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"operates the coln test relay CNT1.

to the coln lines as a result of a switch-
hook closure, even though the coin is

not deposited, the coin option of App Fig.
9 is provided and the teat for the presence
of coin is mede in the register. Dial tone
will not be transmitted until the register
is satisfied that the coln has been
deposited.

7.10 The presence of a coin at the coin
station causes the coin magnet of

1020-Q resistance to be connected to the

tip conductor. Some telephone sets have

an additional relay in series with the coin

magnet. The line is tested by the coin line

supervisory relay which operates on a circuit

through the loop with or without the ground

connection and the ground test relay GT

which operates only if the line is grounded.

If the GT relay does not operate the call

is treated as a permanent signal.

B. Supervision -~ CIR Relay - App Fig. 9

7.11 When the reglster is connected to a
coin line by the dial tone marker,
the CN class relay, shown in App Fig.
11, is operated from the dial tone marker
through the trunk link _circuit and the
F relay., ThHe CN locks to an ON ground and
The CNT1
disconnects the L relay and tone coil from
the ring and tip leads and connects these
leads to the GT and CIR relay windings and
associated resistor network and connects
the negative 130-volt potential to this
resistor network. The resistor network,
consists of two bridge circuits so propor-
tioned that & potential of approximately
-90 volts is connected to the ring windings
and approximately -40 volts is connected
to the tip windings. The currents through
both windings of CIR tend to operate the
relay and CLR will operate if the switch-
hook contacts are closed with or without the
coin magnet ground. The tertiary winding
of CIR 1s a bias winding and 1s energized
in a direction to hold the relay normal.
This winding aids in releasing CLR when the
swltchhook contacts are open even though
some current flows in the windings due t
line leakage. :

7.12 The operation of CLR causes the oper-

ation of CNT2 which, in turn, operates
L, SR, and ONl; CNT2 opens the dial tone
supply circuit to prevent transmission of
dlial tone untll the coin test is satisfied
and the local operating &and holding circuit
for L is disconnected. The CNT2 is made

~
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‘slow-release to prevent its release il u.
contact on CIR is momentarily opened. due to
frame vibration or to transients when the
coin is deposited, The L and SR hold th:
reglster as on & noncoin call. If the cuu-
tomer disconnects CLR will release to re-
lease CNT2 which releases I, and SR to co=
lease the register as:.on any abandoned c#l’

C. Ground Test -~ GT Relay - App Figz, 9

T7.13 The windings of the GT relay have
equal turns and are connected differ
entially so that with no ground connected
to the line the ampere turns of one winding
will cancel those of the other winding.,
However, when the coin magnet is connected
to the tlp lead by the deposit of the coio
at the statlion this balance is upset and .-
current in the ring or secondary winding '«
increased while that in the tip or primar:
winding is decreased, causing the relay to
operate, The GT operates its auxiliary re-
lay GT1 which locks. The GT1 1s slow-~operate
to prevent 1ta operation if GT falsely oper=-
ates momentarily on a line surge. The GT1
recycles the T™ timer and releases CNT1 which
disconnects the line test relays from the
tip and ring leads and connects these leads
to the tone coll and to the L relay. The
GT and CLR release and CLR releases CNT2 to
disconnect the local circuilt operating and
holding path for L and to close the dial
tone circuit. Since GT1l is a slow relay,
a make=contact is wired to the ON winding to
insure that GT1 releases before the register
releases, This insures that the register
cammot be reseized with GT1 operated.

7.1 A back contact of CN paralleled by a
front contact of GT1 is inserted in
the part of the MST operating circult con-
trolled by the MAN operator relay to insure
that a coin has been deposited before MST
is operated on a manual coin class of call.

7.15 If the coin 1s not deposited, the

register timing circuit will function
to cause the marker to connect the calling
line to a permanent signal trunk,

DIAL~TONE-FIRST - LOOP-START - APP FIG. 7
AND 10

A, (eneral

7.16 This coin option is assigned to two
apparatus figure numbers because of
a8 separated equipment mounting arrangement.
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When the reglster 1is required to function
with dial-tone-flrst loop-start coin lines,
the register is connected to the coin line
as & result of a switchhook closure even
though no coin 1s deposited and the customer
recelves dial tone and can dial the desired
number,

7.17 The call from the coin line proceeds
in the same manner ag a noncoin call
untll dlaling has been completed. At this
voint the ground which normally operates
MST is transferred by the operated CN
relay, shown in App Pig. 11, to cause oper-
atlon of the coin test (CNT) relay. The
CNT closes a circult to hold RAl to prevent
any further registration and operates CNT2
which, in turn, operates MSTl. The circuit
to CNT2 is closed through & make~contact
of TMB to insure that the T™ timer is
recycled at the start of the coin test.
The CNT2 closes a local circuit holding
path for L through contacts of SR and oper-
ates CNT1l. The CNT1l disconnects the tip and
ring leads from the tone coll and L relay
and connects these leads to the windings of
the GT and CLR relays and recycles the
™ timer,

7.18 The presence of the coin at the coin

station causes the coin magnet of
1020-Q resistance to be connected from
ground to the tip conductor. Some telephone
sets have an additional relay in series with
the coin magnet., The CLR 1s the coin super-
visory relay and will operate on the current
through the switchhook contacts with or
without the ground connection., The GT is
the ground test relay and will operate only
if the line is grounded.

7,19 An option is provided to permit the
use of registers equipped with coin
App Fig, 10 to function with ground-start
coin lines in addition to loop=-start coin
lines., The operation with ground-start
coin lines which have more sensitive line
circult relays requires that the I, relay be
made more sensitive so as to operate on a
lower value of line current and thus prevent
showering. Wlth option V the CN relay closes
ground to the LB resistor to provide a
limited number of ampere turns in the
tertiary of L in a direction to aid the
operation of L. A coin test cycle is made
on these lines just as it 1s made on the
loop~start lines.

B, _Supervision - CLR Relay - App Fig, 10

.20 The resistor network connected to the
GLR and GT relays consists of two
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bridge circults so proportioned that a
notential of approximately -90 volts is
connected to the ring winding and approxi-
mately -40 volts is connected to the tip
winding. Current through botihi windings of
CLR tends to operate the relay and CLR will
operate if the switchhook contacts are
closed with or without the coin magnet
ground. The tertiary winding of CLR 1ls a
blas winding and 1s energized in & direction
to hold the relay normal., This winding alds
in releasing CLR when the switchhook con-
tacts open even though some current flows

in the line windings due to line leakage,

7.21 When CNT1 operates as a result of the

operation of CNT and CNT2 it opens
the operating circuit of CNT2 but CLR oper-
ates to hold CNT2., The CNT2 1s slow-release
408 will hold over an open interval between
operation of CNT1 and operation of CLR, If
&%t any time during coln test and before the
coln is deposited, the customer abandons
the call, CLR will release CNT2 and, in
turn, L and SR to effect the release of the
register,

Cs _Ground Test - GT Relay - App Fig, 10

7.22 The windings of the GT relay have

equal turns and are connected differ-
entially so that with no ground connected
toc the line the ampere fturns of one winding
7112 cancel those of the other winding.
Howev:r, when the coln magnet 1s connected
to the tip lead by the deposit of the coin
at {1 station, this balance is upsev and
the current in the ring or secondary winding
is increased while that in the tip or prima:v
winding 1s decreased to cause the relay to
operate, The GT operates 1ts auxiliary relay
GT1 which locks, The GT1l is slow to operace,
to prevent its operation if GT falsely
operates momentarily on a line surge,

| 7.23 The GT1 transfers the operating ground

for CNT to MST to cause marker start
and to release CNT. The CNT releases both
CNT1 and CNT2; ONT1l disconnects the tip and
ring ieads from the GT and CLR relays and
reconnects these leads to the tone coll and
T relay and CNT2 opens the local holding cir-
~uit for L. The CNT2 1s slow~release go that
“he tip and ring leads are ccnnected tc L
hefore the local holding circuilt is dilgcon-
aecied, Since GT1 is a slow relay, a
nake~contact is wired to the ON winding to
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insure that 0Tl releases before the repis-
ter releases, Thls insures that the
register cannot be reselzed with GT1
operated,

7.24 The operating circuit for MST ls wired

through TMB contacts to insure that
TMB is operated before MST operates. This
insures that the operation of MST can
recycle the timer.

D. Coin Test Timing - App Fig. 7

T7.25 The CT timing circuit, under control

of the CNT relay, 1s provided to time
an interval for the deposit of the coin,
Upon time-out, it converts the coln station
to no~such-number tone or, in later
registers, to an announcement system to
indicate to the customer that the customer
should deposit the coln cr abandon the call,
If the customer does nelther, the TM timing
circult will function to cause release of
the register, In this event, the line will
be reconnected to the line circuit and will
be connected to another register, If the
customer takes no further action a time-out
by the second register will result in the
line being connected to a permanent signal .
trunk.

7.26 When CNT operates, it enables the CT
timer by disconnecting the shunt
resistor from the CT capacitor and connect-

ing the capacitor and the CT tube to the
grounded CNT3 relay. The CNT3 operates in
3.0 through 4.5 seconds with option RN
provided or in 9.3 through 17.5 seconds with
RM provided, and locks to the 130-volt
potential through the (T resistor, thus
extinguishing the tube, This connects the
calling station, via the register, to
either no-such-number tone, or to the
announcenent system., If the customer de-
posits the coin arter recelving the no=-
such-number tone or the announcement before

@

A

TM operates, relay GT.L operates to complete ~

the connectlon.

E. Fallure of GT Relay to Operate -

App Fig, 10 S

7.27 If a coin has been deposited but the .
T relay fails to operate due to poor .

adjustment or low coin test voltage, the
register will remain stuck in the coin test
condition, In this case the register will
function as described above under 7.25 and

¢
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7.26, If the customer does not abandon
the call, the register will release when
the overall timer TM times out. If the
customer abandons the call, the operation
of CRA releases CNT1l which extends the tip
and ring leads to the coin return circuit
so that the coln can be refunded in the
usual way. If the customer does not aban-

"don the call, the reglster will time out

and release without returning the coin.
The customer wlll then be connected to
another register which will return the
coin when the customer abandons the call,
F. Manual or Zero Operator Calls -
Special App Fi&; 30

7.28 Where Fig. 30 is provided, coin test

is made on calls to manual or zero
operators and the marker is summoned wlth
a coin or no-colin-depogited indication.

' 7.29 Relay MCN of Fig. 30 operstes in

parallel with MAN when the digilt
zero is received in the A position and
provides a path for operating the CNT
relay through & back contact of CNT3.
If the coin la present when zero is dislied,
the ground test (GT1l) relay operates
during coin test end starts the marker.
the coin 1s not present, CNT3 operaten
after timing 4.5 geconds maximum and causes
marker start. The CNT3 grounds l2ad LO,
when normal, and lead L2, when operated,
to provide a coin deposited or coin-not-
deposited indicaticn, respectively, to
the marker.

It

T7.30 Where Fig. 30 is not provided, coin
test is bypassed on calls to menual
or zero operators,

7.31 Coin test on service calls and to
certalin free trunks is provided on

the coin test must be satisfied on such
calls bdefore the marker can be started.
With alternative option RW provided, coin
vteut is bypassed.

‘/\ G. /Dial~Tone~First - Loop-Start -

r]

°-

“Special gpg;?ig 3;

T7.32 Where this feature 1n provided by
Fig. 31, 8ll other coin apparatus

‘figures must be removed from the reglster.

With Fig. 31, coin test is made on all
calls from coin lines at the end of dialing

With option RX provided,

e T 7
S Jpp—

and the marker summoned whether or not a
coin has been deposited. Where the coin
_%gg_hggn deposited and detected, as

ndiceated by the operation of the GT and
GT1l relays, GT1 provides a coin present
indication to the marker by grounding the
SCK lead. Where the coin has noi beep
deposited or detected and GT1

remain normal, a coin-not-present indication
is provided to the marker by ground on the
SCN lead. The marker then takes appropriate

"action to either complete the call or set the
call to a tone ¢trunk which returns the coin.

7.33 After the called number has been
dialed, the ground which normally
' operates MST is transferred by the operated

" CN relay to cause operation of coln test

relay CNT. The CNT holds RA1l operated tc
prevent further regletration and operates
CNTZ2 through a make-contact of TMB which
inaures that the TM timer 18 recycled at
the start of coin test. The CNT2 closes &
path to hold the L relay and operates the
MSTL &nd CNT1 relays. The CNT1 disconnects
the tip and ring leads from the tone coil
and L relay, connects these leads to the
windings of the GT and CLR relays, recycles
the TM timer, and starts the CT timer.

7.34 The CT timer times for 0.6 to 1.0

second and operates CNT3. The CNT3
then tranafers the operating ground of CNT
to MST for marker start. The CT timing
interval provides time for relaye GT and
GT)l to operate where the coin is present
and detected.

7.35 Flgure 31 also provides coin return

on permenent signal and abandoned
callg. These are the only coln return
features provided by the register when
Pig. 31 1s equippred. Relays CR, CR1l, and
CR2 arz provided for this purpose and the
circult operation 1s similar to that provided
by Fig. 8.

7.36 The CN establishes circuits for oper~

ating the coin return reley CR in -
cage the call is abandoned or time-out
occurs without any digits having been
recorded. On an abandoned call the CR
will operate from ground through a back
contact of SR. On a permanent signal time-
out CR will operate from ground through a
front contact of TM1 and a beck contact of
PD.

SECTION II

i Page 31




CD-26040-01 '~ ISSUE 8AC -~ SECTION ITI

Ty

7.37 On a partial dial time-out the cus-~
tomer will be connected by the marker

to & tone trunk which will cause the coin

to be returned when the customer hangs up.

7.38 The CR causes operation of MST1 to

prevent any further registration,
opens the clrcuit to MST to prevent marker
seizure during the coin return cycle,
disconnects the L relay from the ring lead
and connects L to the local holding circuit
through the secondary winding of tie tone
coll if SR 1s operated, and connects the
tip lead to the coin return circuit. The
coin return battery is not connected to the
tip lead until MST1 operates in order to
insure that this battery will not be con-
nected momentarily to the L winding during
the operatlion of CR.

7.39 The CR also starts the coin return
timer which consists of the CR1 tube,
CRl relay, and assoclatcd network., The CR1
tube has characteristics such that no cur-
rent. will pass between terminals 2 and 4
unless the gas in the tube is ionized and
a voltage of 130 volts across these termi-
nals is insufficient to cause ionization.
The tube will ionize, however, if a voltage
of 72, nominal, is connected across termi-
nals 1 and 4. Once the gas is ionized
current flows between 2 and 4 creating a
voltage drop of 75 volts, nominal, and the
control anode No. 1 loses control. The
tube can be extinguished only by opening
the circuit or by reducing the voltage
ecross terminals 2 and 4. The voltage
across the control gap 1is equal to that on
the CR1 capacitor and this is controlled
in time by the size of the capacltor and
the charging resiastor. The CR disconnects
a discharge shunt from the CR1l capacitor
and connects one side of the capacitor and
the Xo. 4 tube termina. to the grounded
CR1l rslay. The capaclior starts to charge
to the 130-volt potent:ial. After an inter-
val of 460 minimum, 590 nominal, and 900
meximum ms, the CR1l relay operates. The CRl
locks to 130 volts through resistor CRY
which drops the voltage across the tube
sufficiently to extinguish it, disconnects
the coin return potential from the tip lead,
and starts the CR2 timar which times an
intervel during which the line is left open
to allow release of thz coln magnet. Oper-
ation of the CR2 timer is simllar to that
5f CR1l, and CR2 operates 440 minimum, 560
nominal, and 870 maximum ms, after CRl.
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The time of the CR1 timer is slightly longer
to allow for the delay in the connection of
the return battery to the line by the oper-
ating time of MSTI1.

7.40 The CR2 relay locks to 130 volts
through resistor CR8, extinguishes

the CR2 tube, releases CR and causes the

oneration of RL to release the register

if the call had been abandoned, or causes

operation of MST if the coin return had ’

been made as & result of a permanent signal

time-out. The CR1l is released by CR,

but CR2 holds tp CN until release of the

register. , ' '

7.41 The CR capscitor and CR resistor are

connected to the tip lead during
coin return to absorb the inductive energy
of the coln magnet so as to prevent an
excesslve voltage rise when the coin
return potential is disconnected.

H. Dial-Tone-First - Loop-Start -
App Fig. 33

7.42 This arrangement provides dial-tone-
first coin features relative to

the coin service improvement project. The

coin test features of this figure differ from

those provided by the other coin figures in

several respects. For one, the coin test

is made over the tip lead only, with the

ring lead opened. For another, timing

of the coin test cycle is performed by

slow-release relays rather than with an .

electron tube timing circuit. In addition,

coin test is made on all coin calls and

the marker called immediately afterward.

A coin-present (ground on lead SCK) or

coin-not-present (ground on lead SCN)

indication is given to the marker on all

coin calls.

7.43 The circuit functions as follows.
Initially, when the register is seized
for coin service, relay CN operates followed
by the operation of the CNT2 and subsequently
CNT3 relays. The CNT2 is held operated over
its operate path and a lock path controlled
by the CNTl relay. The CNT3 is held oper-
ated under control of the CNT2 relay. The
primary function of relays CNTZ and CNT3
is to release, in sequence, after the
called number has been dialed and before
the marker is called, thereby timing the
coin test interval. Relays CN and CNT3
operated, prepare the register for coin test

‘ |

s
o
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. by transferring the normal operate path of
MST relay to CNT relay. At the end of
dialing, CNT operates over this path, The
function of CNT is to hold the L relay oper-
ated and then start the coin test cycle,

The hold on L is needed to prevent its re-
lease during coln test. The CNT operated
also locks relay RAl and operates relay

MST1. This action disables the digit count-
ing and registration circuits. In addition,
CNT operates CNTl. With both these relays
operated, CNT2 begins to release. The CNT1
operated, transfers the tip lead to ground
test relay GT; opens the ring lead to pre-
vent the holding ground on L from backing

. up through the loop to the GT relay; and

I recycles the ™ timing circuit.

o
4

7.44 When GT is initially connected to the
external tip circult, it may falsely
operate due to line surge. If a coin has
been deposited at the coin station, thereby
grounding the tip lead, GT will operate or
remain operated if it has falsely operated.
If a coin has not been deposited, GT will not
operate or will soon release if falsely
operated. Since the final state of GT (oper-
ated or nonoperated) at the end of the coin
test cycle determines the coin-prasent or
not-present indication to the marker, the
slow=release of CNT2 covers the perliod during
which GT may falsely operate and release.
A  Relay GT1 records the final state of GT
during the slow-release interval provided by
CNT3. The operation of GT1 is under control
of both GT and CNT2, Once operated, GT1
locks., When CNT3 releases, it reestablishes
the marker start circuit, causing operation
of relay MST and summoning the marker. The
GT1, if operated, grounds lead SCK to the
maerker and, if normal, grounds lead SCN.

( ;7.u53 An operate test of the GT relay is made

befora the register releases to check
that GT is capable of operating under
service conditions., This test is made on
all coin calls when I releases and RL oper-
ates, The register will remain off-normal
if GT does not operate. The locking path
of ONl1l is closed through a front contact of
CN and a back contact of GT1l so that if GT
and GT1 fall to operate, ON1l will remain
operated and the reglister ™ timing circuit
functions to cause an alam,

°-

7.46 Registers equipped with coin Fig. 33

can function in the same marker group

. having registers equipped with coin Fig. 8
. under the following conditions:

®-
®

videg in the marker group; Fig. 33
registers used in one group for dial-tone-
first loop~-start coin lines, and the Fig, 8
registers are used in a separate reglster

roup for coin-first ground-start coin
ines,

(a) Separate coin register groups are pro-

(b) Where a single coin register group is
provided in the marker group with

some registers equipped with Fig. 8 and

others with Fig. 33, and all coin lines are

coin-first ground-start,

Where tests are performed with the automatic
monitor register and sender test (AMRST)
circult, the AMRST circuit must be modified
for testing the coin features of Fig. 33 in
elther of the above cases.

Ground=Start Coin Lines -~ Pl

7.47 An option is provided to permit the

use of registers equipped with Fig. 33
to function with ground~-start coin lines,
The operation with ground-start coin lines
which have more sensitive line circuit re-
lays requires that the L relay be made more
sensitive so as to operate on a lower value
of line current and thus prevent showering.
With options V and QL, the CN relay closes
ground through series resistors LB and IC
to provide a limited number of ampere turns
in the tertiary of the L relay in a direction
to aid the operation of L. A coln test cycle
is made on these lines Just as it is made on
the loop-start lines. .

I, Coin Return - App Fig, 33

7.48 Figure 33 provides coin return on

permanent signal and abandoned calls,
These are the only coin return features
provided by the register when Fig. 33 is
equipped. Relays CR, CRl, and CR2 are pro-
vided for thls purpose and the circult
operation is similar to that provided by
App Fig. 8 or 31,

7.49 The CN establishes circuits for oper-
ating the CR relay in case the call is
abandoned or a time-out occurs without any
digits having been recorded. On an abandoned
call the CR will operate from ground through
& back contact of SR, On a permanent signal

‘timeout CR will operate from ground through

a front contact of TM1 and a back contact
of PD.

7.50 On a partial dial time=-out the cus-
tomer will be connected by the marker

to a tone trunk which will cause the coin

to be returned when the customer hangs up.

7.51 The CR causes operation of MST1 to
prevent any further registration,

‘opens the circult to MST to prevent marker

selzure during the coin return cycle, dis-
connects the L relay from the ring lead and
connects L to the local holding circuit
through the secondary winding of the tone
coil if SR 1s operated, and connects the tip
lead to the coin return circuit. The coin
return battery is not connected to the tip
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lead untll MST1 operates in order to insure
that this battery will not be connected
momentarily to the L winding during the
operation of CR, .

7.52 The CR also starts the coin return
timer which consists of the CRl tube,
CR1l relay, and assoclated network. The CR1
tube has characterlstics .such that no cur-
rent will pess.between terminals 2 and 4
unless the gas in the tube 18 ionized and
a voltage of 130 volts across these termi-
nals is insufficient to cause ionization.
The tube will ionize, however, if a voltage
of 72, nominal, is connected across termi-
nals 1 and 4, Once the gas is ionized
current flows between 2 and 4 creating a
voltage drop of 75 volts, nominal, and the
control anode No. 1 loses control, The tube
can be extinguished only by opening the cir-
cult or by reducing the voltage across
terminals 2 and 4. The voltage across the
control gap is equal to that on the CR1
capacltor and this is controlled in time by
the size of the capacltor and the charging
resistor. The CR disconnects a discharge
shunt from the CRl capacitor and connects
one side of the capacitor and the No. 4 tube
termminal to the grounded CR1 relay. The
capacitor starts to charge to the 130-volt
potential, After an interval of 460 minimum,
590 nominal, and 900 maximum ms, the CRl
relay operates. The CR1 locks to 130 volts
through resistor CR9 which drops the voltage
acrcss the tube sufficiently to extinguish
1t, disconnects the coin return potential
from the tip lead, and starts the CR2 timer
which times an interval during which the
. line is lef't open to alliow release of the
coin magnet, Operation of the CR2 timer 1is
similar to that of CRl, and CR2 operates
440 minimum, 560 nominal, and 870 maximum
ms, after CRl. The time of the CRl timer is
slightly longer to allow for the delay in -
the connection of the return battery to the
line by the operating time of MST1.

7.53 The CR2 relay locks to 130 volts
through resistor CR8, extinguishes the
CR2 tube, releases CR and causes the oper-
ation of RL to release the register if the
call had been abandoned, or causes operation
of MST if the coin return had been made as
a result of a permanent signal time-out. The
CR1l is released by CR, but CR2 holds to CN
untll release of the register.

54 The CR capacitor and CR resistor are
connected to the tip lead during coin

return to absorb the inductive energy of the
coin magnet so as to prevent an excessive.
voltage rise when the c6in return potential
is disconnected. A break-contact of CR2 is
included in the operate path of CNT2 and
CNT3 to prevent their reoperation at the end
of the coin return cycle,
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7.55 No test is made for coin clearance.

When coln return is required on oper=-
ator and other free calls, this will he
done by the trunk to which the call is
connected,

COIN RETURN - APP FIG, 11 B
A. General

7.56 The coin return option of Fig. 11 is
provided in connection with the coin
test options of Fig. 9 or Fig. 7 and 10,
or alone where the coin test feature is not
required. The reglster will recognize any
one of the following types of calls and will
return the coin before releasing or engaging
a marker:

(a) Abandoned call,
(b) Ccall to zero,
(e) 11X or X1l operators. "

(d) Permanent signal, Calls t0'ceftain
free trunks, ' ’

The coin return may also be made in
instructions from the pretranslator. On
calls to operators the register makes a
test to determine if the coiln has cleared
the trap and, if it has not, the completing

marker will be so informed so that the line ..

can be connected to a stuck coln trunk.

This test is canceled on abandoned calls and
permanent signal calls because line troubles,
which cause permanent signals, may also have
the appearance of stuck coins, In case of
real stuck coin on a permanent signal the.
operator can take the necessary action,

T.57 In the case of a stuck register time-
out the register releases and the
customer 1s connected to another register

by a new dial tone connection where the T

customer receives permanent signal treatment,

7.58. On calls to straightforward manual

operators using App Fig. 14, 15, 22,
23, or 24 for translation, the coin may be
returned or not, depending upon whether the
cross~connection 1s made to the MST1 or MST
terminal, If the coin is returned, the
circult operation is the same as for X1l or
11X service calls,

T.59 The register may also be required to
return the coin on calls, other than
those listed above, on which the register
cannot recognize the need for returning the
coin and must depend upon information from
the completing marker for this purpose.
Examples are calls to free trunks which are
not arranged for coin return and vhose code
designation does not permit the repister to
recognize this, In these cases the marker
will signal the register to return the
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coln and willl then release. When the.
register has successfully returned the coin
or has found a stuck coin, the connéction

to a completing marker will be reestablished
and the calling line will be connected to
the wanted trunk or to a stuck coin trunk

as required.

7.60 Where the special coin Fig. 30 is

provided in the register, coin return
is optional on calls to 11X and X1l oper-
ators, and to certain free trunks as deter-
mined by the pretranslator. With option QC
provided, the coin return feature is enabled
at the end of dialing and following coin
test, if provided. Where option W is
furnished instead of QC, the coin will not
be returned by the register.

T.61 The coin is returned by applying 130
volts to both tip and ring leads for
approximately 0,5 seconds, Either posi-
tive or negative potential is used as
required in the area, This energizes the
polarized magnet at the coin station in
the direction to move the coin into the
return chute. The circuit is then opened
for about 0.5 seconds, and then -48 volts
through the winding of the S-type relay
IT is applied to both leads of the line,
This relay will operate if the coin is
still-in the trap because the coiln contact
will be closed, connecting ground through
the coin magnet winding to the line, It
will not operate if the coin has been
cleared, About 0,5 seconds after the
stuck coin test relay has been connected
to the line, ground will be connected to
its armature, and will operate either of
two relays which will cause the completing
marker to be engaged and a connection made
to the wanted trunk or a stuck coin trunk
as required. On abandoned calls the
reglster and dial tone connnection will be
released at this point. '

B. Coin Return Current Applied

7.62 The CN class relay of App Fig. 11

1s operated at the start of the
call by the dial tone marker and CN operates
the auxiliary relay CNl., The CNl transfers
the part of the circuit, for operating MST,
controlled by the operator code translator
relays, the pretranslator operates SD relay,
and the MST1 terminal, to cause operation
of the CR relay instead of MST; transfers

the part of the circuit for operating MSY
from TM1 to cause operation of CRA instead
of MST; and transfers the part of the
circuit for operating RIL from the GR vo
cause operation of CRA instead of RL.

The CRA operates CR and opens the circuit
to the IT relay so that no test for stuck
coin will be made on abandoned and per-
manent signal calls.

7.63 Relay CR provides a local holding
circuit for L through contacts of
SR and connects the tip and ring leads
together through contacts of SR and dis-
connects I, from the ring lead on two
continuity transfer contacts. 7The CR also
operates MST1 to prevent any further dial
pulse registration. The holding circuit
of L is closed through contacts of SR
to prevent reoperation of L on abandoned
calls, The CR operates CR1l which dis-
connects the tone coil from the tip leed
and connects the tip and ring leads tcgether
and through the CRl reslstor and CR
resistance lamp to the coin return poten-
tial. This energizes the colin magnet at
the station in a direction to return the
coin. The CRl is slow-~operate so that any
click, due to the removal of the L relay,
will have subsided before the tone coil is
disconnected and coin return potential
connected,

7.64 The CRl also starts the coin return
timer consisting of the CI relay,
CR1 and CR2 tubes, and the associated
capacitor resistor network. The CR1 and
CR2 tubes have characteristics such that
will not pass current unless the gas is
ionized and the application of 130 volts

- across terminals 2 and 4 will not cause

ionization. However, the application of

72 volts, nominal, across terminals 1 and

L} will cause lonization and current will
then pass between terminals 2 and 4, Once
the tube is ionized the control terminal
No. 1 loses control and the tube can be
deionized only by opening the circuit or by
reducing the voltage across its terminals
below the sustalning value, The voltage
across terminals 1 and 4 is equal to the
charge on the assoclated capacitor and this
is controlled in time by the value of the
capacitor and the charging resistor. The
CR1l connects ground to terminal 4 of the
CR2 tube, to the winding of the CI relay,
and to one side of the CR1l and CR2 capaci-~
tors, and disconnects the discharge resistor
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The CR3 from around the CR1 capacitor. The
CR1 capacitor charﬁes through the CRY
resistor, and in 440 minimum, 560 nominal,
and 870 maximum ms the tube ionizes and CI
operates. The CI recloses the discharge
circuit to the CR1 capacitor, opens the
discharge circuit to the CR2 capacitor, con=-
nects the 130 volts through the CRB resistor
to the CR2 tube and operates CR2. The CR2
locks under control of CRL and disconnects
the tip and ring leads from the coin return
potential. The 1-uF capacitor Ck and 1000-
resistor CR are connected to the tip and ring
leads to absorb the inductive energy of the
coin magnet and thus prevent an excessive
voltage rise is disconnec:ed from the line.

C. Line Open Interval

7.65 When CI operates, tie CR2 capacitor
charges through the CR7 resistor, and
in 560 ms, nominal, the tube ionizes and
conducts current between “erminals 2 and 4,
This current is drawn through the CR8
resistor which also supplies the CR1l tube
and the result i1s that th2 voltage across
the CR1 tube is reduced to such an extent
that the tube will not sustain current. The
CI capacitor is connected around the CI relay
to maintain the cathode tsrminal No. 4 of
the CR1 tube positive with respect to ground
for sufficlent time to cause the tube to be
extinguished and to absor>» the inductive
energy of the CI relay winding so that the
tube will not relonize due to a negative
induced voltaﬁe across th2 control gap ter-
minals 1 and 4. The CI capacitor also slows
the release of CI so that it will not open
the circuit to the CR2 tuhe until sufficient
time has elapsed to allow CRl to deionize,

7.66 When the CRl tube deionized CI re-

leased, CI in releasing closes the
discharge circuit of the CR2 capacitor,
opens the discharge circuit of the CR1l
capacitor, opens the clrcuit to the CR2 tube
to delonize it and operates the CR3 relay.
The CR3 starts a stuck coin test on calls
where CRA remains normal.

De Test for Stuck Coin

7.67 If the coiln were returned as a result
of a call to a free trunk, CRA remains
normal and the operation of CR3 connects
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the LT relay to the tip and ring leads to
test for a stuck coin. If the coin has not
left the trap at the station, ground through
the coin magnet will still be connected to
the line and will operate the LT relay. The
release of CI starts the CR1 capacitor to
charge, and after 560 ms, nominal, the CR1l
tube is again ionized to cause reoperation
of the CI relay. This operation, causes
operation of line test relay LTl if LT is
unoperated or LT2 if LT is operated. With
LT1 operated, the CR lead is grounded and
with LT2 operated the stuck coin (SCN) lead
is grounded. When no coin return cycle is
made both LTl and LT2 will be normal and the
marker will receive a ground on the coin
check lead SCK.

E. Coin Cleared

7.68 The LTl operates from LT normal if the

line test has not detected a stuck
coin or if the return has been made as a
result of an. abandoned call or a time=~out
and no line test has been made, The LT1
locks and opens the circuit to CN1l. The
CN1l in releasing, releases CR or CRA which,
in turn, releases CR and CR1l. Release of
CR disconnects the local holding circuit
for L, disconnects the line test relay from
the tip and ring leads, and the release of
CR1 reconnects the tone coil and L relay to
the tip and ring leads. The release of CN1l
also closes the circult to operate MST for
marker start or if the call has been aban-
doned closes the circuit to operate RL to
release the register, The release of CR1l
disconnects the ground from the coin return
timing circuit allowing it to return to
normal and opens the circuilt to CR2 and CR3
allowing these relays to release.

F. Stuck Coin

7.69 1If a stuck coin is detected LT2 oper-
ates from LT operated., The LT2 locks,
releases the CR relay. and operates the MST
relay. The MST will cause a completing
marker to be engaged and LT2 will ground
lead SCN to indicate that the line should
be connected to a stuck coin trunk. Release
of CR disconnects the local holding circuit
for L and disconnects the line test relay
from the tip and ring leads and releases
CRl. The CR1 reconnects the tip and ring
leads to the tone coil and L relay.
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G. Completing Marker Requests Coin
Return

7.70 Under certain conditions the complet-
ing marker will request that the
register make a coin return and then re-
select a completing marker for connection
to the desired trunk. For this action the
completing marker grounds the CNR lead
causing operation of the CRU relay. The
CR4 locks under control of break-contacts
of LTl and LT2 and operates CR. After CR4
has operated, the completing marker operates
MRL to cause disconnection of the marker in
the usual manner, The operation of CR
causes the application of the coin return
potential and the line test as described
above, When CR3 operates to start the line
test with CR4 operated, MST is released.
The MST releases MRL to prepare for a
reseizure of the completing marker, Either
LTl or LT2 will operate at the end of the
line test to release CR4, Release of CR4
releases CR and CRl which releases CR2 and
CR3 and restores the coin return timer to
normal. The release of CR4 with ILT1 oper-
ated or the operation of LT2 will cause
reoperation of MST to cause the marker to
be engaged. Either the CR lead or the SCN
lead will be grounded and the marker will
connect the line to the proper trunk.

H, Failure to Set Up to Stuck Coin Trunk

T.71 If the register discovers a stuck
coin and the marker cannot establish
a connection to a stuck coin trunk or
alternately a coln tone trunk, it operates
the busy test (BT) relay of the register,
This releases the marker connector, the
completing marker, and transmits line=busy
tone to the calling customer. When the
customer replaces the receiver on the
switchhook, CRA operates as on any abandoned
call, and causes the coin return cycle to
be performed, The CRA relay releases relay
LT2, so that LTl can be operated at the
end of the coin return cycle and cause the
release of the register., If the customer
does not disconnect, the register will
time out and release. The customer will
then be connected to another register.

I, Coin Option - App Fig., 11

T.72 The coin option combination of App
Fig. 11 alone 1is provided for modi-
fying registers originally installed for

operation with loop~sgtart coin lines for
operaticn with ground-start coin lines.

On ground-start coin lines the vpresence of
the coin is detected in the line circuit,
hence, no test is required in the register.
The CN class relay operated from the dial
tone marker, locks and closes a ground to
the LB and ILC resistors to provide a
limited number of ampere turns in a direc-
tion to aid the operation of the L relay
so as to prevent showering. The CN operates
the auxiliary relay CN1l to make the coin
return circuit effective.

RANGE EXTENSION FOR UNIGAUGE CABLING
T.73 Under an optional arrangement, the
register will permit operation with
PBX trunks, individual, and 2-party lines
over external loops up to 2700 ohms. Calls
originated by customers in the extended
loop range are detected by the dial tone
marker, The marker then operates register
relay LOLP which causes the register to
shift into a high-voltage mode of operation.
In the high-voltage mode, the voltaye at the
primarz winding of the L relay is changed
from ~-48 to =72 volts, nominal, to assure
satisfactory operation of L in the extended
loop range., Relay FA 1s provided to pre-
vent the early operation of SR should L
pulse falsely due to the operation of LOLP

when the voltage tc L is changed from =48
to =72 volts.

PBX TOLL DIVERSION

7.74 The register may be arranged for
blocking of PBX toll calls dialed by
restricted stations over the same dial "9"
trunk group used for toll completion by
PBX operators and certaln nonrestricted
stations, Marker screening is used to
detect specific calls which should invoke
toll diversion, on a per customer group
basis., Where the completing marker desires
to invoke toll diversion, 1t passes a
diversion signal to the register operating
reversal relay RVli, The RV1 operated,
reverses the tip and ring connection to the
calling PBX trunk. The RV1 operates RV2
to transfer the holding circuit from the L
relay to the SR relay. This prevents re-
lease of the L relay during the reversal
and subsequent current bulldup.

7.75 Operation of the trunk diversion re-~
lay depends on the calling extension

remaining off-hook to provide an operate

path for the diverting relay which is in
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series with the line. Thls makes it necessary lead to release the dial tone connection.

to guard against flashing by the cailing The RL locks to an ON ground and opens ouc ‘
station which could mask the reversal inter- part of the circuit for holding ONl1. On

val, thereby preventing operation of the 2-party calls an auxiliary circuit ls

diverting relay. Relay ABN serves this closed through front contacts of the 2P

purpose. Relay ABN is placed in series relay and back contacts of the TP2 and TPl

with & break-~contact of L and make~contacts relays. One of the relays TPl or TP2 must

of SR and RV1. If L releases before the be operated on each 2~party call and this .\
marker operates RL, ABN operates and causes operation is described in the paragraph on
premature release of the completing merker. the test of the TP relay.

As a result, the call cannot complete.
8.03 The ONl releases ON to cause release

8. RELEASE OF REGISTER BY CUSTOMER of all the relays of the register -
and causes the register idle indications.

MARKER NOT ATTACHED
COMPLETING MARKER ATTACHED
8.01 1If the customer abandons the call and

replaces the recelver on the switch- 8.04 1If the completing marker has been .
hook the closure on the tip and ring con- engaged before the customer discon- ‘
ductors 1s opened. If this occurs before nects, the L relay will be held over the
the dial tone marker has completed the L lead to the connector where it is con-
dial tone connection L wlll not operate to nected to the TM lead which is connected
operate SR and ON1l and when Sl releases to ground through front contacts of MST.
after the release of F, ON will release to The connection to the trunk will be set
release the connection. On a 2-party up in the usual manner but, since the
line the first party test will be made customer loop is open, the trunk connection
before S1 and ON release. If the abandonment will immediately release.
occurs after L, SR, and ONl have operated,

I, and SR will release. If the abandonment 9. REGISTER TIME-OUT
occurs during coin test CLR and CNT2 will
release to cause release of L and SR. On GENERAL
noncoin calls release of SR operates the
release relay RL directly. On a coin call 9.01 The register TM timing circuilt consists
with coln App Fig. 8, 31, or 33, release of of the TM timer tube and the associated
SR will operate CR to cause coin return network, the timing relay TM, the auxiliary ‘
followed by operation of CR2 to operate RL. relay TM1l, and the control relays TMA, TMB,
On a coin call with coin option App Fig. 11 and, with XB option, TMC. This circuit
release of SR will operate CRA and, in turn, times for various functions of the register
CR to cause coin return followed by release to be completed and 1f they are completed
of CN1 to operate RL. within this time, recycles itself for

: timing the next function. If the function
8.02 The RL opens the tip and ring leads to is not completed the timer times out and

avold breaking current at the cross- causes the action indicated in the following
points of the swltches and opens the sleeve table:
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TABLE D - ORIGINATING REGISTER TIMER (TM)

Time Allowed (Seconds)
Nonoverload Overload
Times For Min Nom | Max. | Min Nom Max. Action Taken

Dialing or Keying of 19.6} 25 37 9.6 | 12.2 | 18 Engage completing

First Digit marker for connection

(Permanent Signal) of line to permanent
slgnal trunk.

Dialing or Keying of 19.6| 25 37 4.u 5.7 8.4 Engage completing

Digits other than first marker for connection

(Partial Dial) of line to partial
dial trunk,

Release of Register 19.6 25 37 19.6 25 37 Release register except

after operation of for condition where TP

MST Relay fails to operate or

(Stuck Register) release in which case
register will be held.
(See tests of TP
relay,)

Coin Deposlt 19.6) 25 37 9.6 | 12.2 | 18 Engage completing

(Loop-Start Coin First) marker for connection

Line. App Fig. 9) of line to permanent

) signal trunk,

Coin Deposit . 19.6| 25 37 19.6 | 25 37 Release register,

Loop~Start Dial-Tone~

irst line. App Fig.

7 and 10)

9.02 In case the register is connected

& coin line and a permanent signal
time-out occurs, the register will make
a coln return as described in the section
on coin lines.

9.03 The timing intervals are as given in
the table. The overload timing
intervals are used when the office is
functioning on an overlcad baslis, meaning
that & shortage of idle originating regis-
ters has been encountered. When this
occurs the group busy circult functions
to ground the OVL leads to all originating
reglisters to cause overload timing. The
group busy circult maintains ground on
these leads for the overload period and for
& timed interval thereafter. The reduction
in timing intervals aids in reducing the

number of registers held out of service
due to dialing or keying before dial tone
is received.

DESCRIPTION OF TIMER OPERATION

9.04 The TM tube has characteristics such
that 1t will not pass current unless
its gas 18 ionized, and a potential of 130
volts between the cathode terminal No. 4
and the main gap anode terminal No. 2 is
insufficient to cause ionization. A
potential of, nominally, 72 volts between
the cathode terminal No. 4 and the control
gap anode terminal No. 1 will cause
ionization. Once the gas becomes ionized,
the tube will conduct between terminals
2 and 4 and maintain a voltage drop of 75
volts, nominal. When this occurs the
control anode no longer exercises control
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and the tube can be restored to the non-
conducting state only by opening the
circuit to the main gap or by reducing the
voltage acrose the mailn gap below the sus-~
taining value. The voltage across the
control gap is equal to that on the timing
capacitor ™ and this is controlled in time
by the value of the capacitor and the charg-
ing resistor. The protective resistor T™M1
prevents any appreciable current from
flowing through the control gap when ioniza-
tion occurs. The various times of the timer
are obtained by using various charging
resistors.

9.05 The timer is started by operation of

the control relay TM which removes the
discharge shunt from the capacltor and
connects the grounded relay TM to the capac-
itor and to the cathode terminal No. 4 of
the tube. This completes the charging path
for the capacitor and it charges through one
of the three resistors TM3, TM4, or TM5.
When the charge reaches 72 volts, nominal,
the tube lonizes and current flows in the
main gap to operate the TM relay. .

9.06 The timer is recycled by the release

of TMA, which disconnects the ground
from the capacitor and tube and connects
the TM2 resistor around the capacitor to
cause its discharge,

9.07 The TMA and TMB relays control the

recycle. The TMA operates from an ON
ground on its primary winding and locks on
its secondary winding through contacts of
& number of control relays. The locking
ground operates the TMB relay. The TMB opens
the primary winding operating circuit of
T™A. In order to recycle the timer one of
the control relays opens the TMA locking
clzcul%. This causes the release of TMA
and TMB in parallel. The TMA releases to
discharge the TM capacitor and TMB, which
is slow~release to mllow time for this
discherge, releases to cause reoperation
of TMA on its primary winding to restart
the timiag cycle. With option QS, the
™ Zdod2 in the operate path of the TMB
reizy reduces the interaction between
the T™A and TMB windings and increases the
relsass time margin between the release
of TMA and TMB. This is to insure that

ip released long enough to cause

deicr.ization of the TM tube before reoper-
atirs, upon the release of TMB. The control
contai:%s then are reclosed to lock TMA and
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reoperate TMB in preparation for the next
recycle, if one is required.

9.08 TFor TOUCH-TONE operation the TMC relay

18 inserted into the sequence. If the
keyed diglt is of short duration, relay TMB
may not release in time, but TMC is fast
releagse and insures that the timer is
recycled during the digit.

9.09 If a time-out occurs the auxiliary
relay TM operates and locks and, in
most cases, causes a recycle of the timer.

PERMANENT SIGNAL TIMING

G.10 The timer is started on the seizure of
the register by the operation of TMA
from relay ON. If the register is arranged
to function with TOUCH-TONE customers, TMC
is also operated at this time and locks under
control of STRA, The TMA operates TMB. The
T™B at thlis time is under control of a bhack
contact of P2A and a front contact of RAl.

9.11 During a keyed call, RAl 1s released
while a digit is belng dialed. When

a diglt of two or greater is counted by the

dial pulse counting circuit, P2A operates.

9.12 During a keyed call, MF is operated

at the beginning of the first keyed
digit which transfers control of TMB from
the front contact of RAl to a front con-
tact of TMC. While a digit is being keyed,
STRA 1s operated which releases TMC. When
a digit of two or greater is keyed and
recognized by the translating relays, P2A
operates,

9.13 When P2A operates under elther of the

two conditions described above, TMA
and TMB release to recycle the timer for
p%rti;% dial functions. The P2A also oper-
ates .

9.14 1If the timer functions before PD
operates, TM operates to operate TM1
which locks. The TM1 causes operation of MST
although on coin class calls this is pre-
ceded by a coin return cycle. Operation of
MST opens the locking circuit of TMA
releasing TMA and TMB to recycle the timer.
With MST operated the TMB operating circuit
remains open and no further recycle 1is
made. Release of TMA releases TM to operate
MST1 to prevent any registration. With TM1
coperated and PD normal the PS lead to the

"y

).
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marker is grounded as an indication that a
connection to a permanent signal trunk is
desired. On & coin class call the recycle
would have been made at the start of the
coin return by the operation of CR

or CRA, instead of at the operation . -

of MST.

PARTIAL DIAL TIMING
A, Disl Pulse Operation

3.15 Wlith P2A operated, the locking winding
of TMA and the operating eircuit of

™R is under control of RAl. At the end

of each digit RAl operates to operate TMB

end at the start of each diglit RAl releases

to release TMA and TMB to recycle the timer.

9.16 If the customer fails to disl a suf-

ficient namber of digits to cause -
operation of MST, the timer will function to
cause operation of ™. The TM operates TM1
which, in turn, operates MST to cause a
nerker to be engaged. The TM1 will close a
lecking circult to PD to prevent its release
when MST1 operates. With PD operated the
smriker receives & ground on lead PD as an
indication that a connection to a partial
dial trunk or a coin tone trunk is required.
Coin return is not made by the register since
the coln tone trunks are arranged for coin
operation.

9.17 Under certain dialing interrupter test
conditions where the interdigital
interval is short, the TMB relay may not
have sufficient time to operate so as to
cause a recycle of the timer at the start
of each digit. Due to this limitation,
it may not be possible to test the register
during periods of office overload conditions
(when the OVL relay 4in the register is
opsrated) and using €-large number of digits
with each digit a high number. Under these
conditions the TM timer may function before
With OVL relay
“#hoperated, any number of digits, each of
any number, may be dialed.

9.18 The TMl relay is locked to & contact
on PD so that a peg count can be made
on abandoned partial dial calls. This is

described in the section on traffic reglsters.

5.19 If all digits are dialed, MST1l operates
to allow the release of PD. Operation

of MST1 and release of PD changes the con-
dition from partial dial timing to stuck
register timing. :

B. TOUCH-TONE Operation

9.20 With P2A and MF operated, the locking
winding of TMA and the operating

circuit of TMB are under control of TMC.

At the end of each digit STRA releases to

operate TMC and, in turn, TMB. At the

start of each diglt STRA operates to

release TMC which, in turn, releases TMA

and TMB to recycle the timer. Subsequent

circuit action is the same as described

in 9.15 through 9.19,

STUCK REGISTER TIMING

9.21 Timing for release of the register is

usually started by the operation of
MST although in some cases the actual time
required to dial or key the lagt digit is
included in the timer period. When RAl
or TMC operates at the end of the last digit
1t closes the circuit for locking TMA and
operating TMB. If a coin return is made
(as it may be under certain conditions),
if App Fig. 11 is used, if a second party
test is made on a 2~party line, or if the
MST operation is a result of the time-out
of the digit timer, TMB will operate. If
MST operates directly from RAl, TMB will
not have time to operate and in this case
MST cannot recycle the timer and the time
required to dial or key the last digit will
be included in the stuck register timing
period. If a dial~tone~first coin line is
connected to the register, the timer will
be recycled at the start of the coin test
by the operation of CNTl. The operating
circult for MST from GT1 of App Fig. 10 is
wired through TMB contacts to insure that
TMB is operated before MST so that MST can
recycle the timer. This is necessary since
the coin test may require an indeterminate
amount of time. 4

s

9.22 If the register does not releagse asg’ "
a result of the completing marker
action or some trouble prevents the register
from gaining access to a completing marker,

the timer will function to cause operation
of relay T™M. The TM operating, with MST1
operated, operates RL. The RL opens the tip
and ring leads to release the L relay and
the sleeve lead to release the dial tone
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connection. The L feleases SR which, ih

turn, releases ON1 and ON to cause release
of the register. On 2-party lines either
TPl or TP2 must be operated before ONl is
released. This is described in the section
‘on 2-party lines.

9.23 The TM will also operate TMl, On coin

lines, operation of TM1 will not cause
a coin return cycle prior to releass of the
register since RL opens the circuit to CR
or CRA.

AWAITING COIN DEPOSIT TIMING -
COIN-FIRST - APP FIG. 9

g.24 If the register functions with coin-
first loop—~start coin lines, a perma-
nent signal timing interval is allowed for
the deposit of the coin and the timer
recycled after completion of the coin test.

9.25 The first timing cycle starts when

TMA operates from ON on the seizure of
the register. When coln test 1g satisfied
both GT1 and CNT2 will be operated to allow
release of TMA and TMB to cause a recycle of
the timer. Release of CNT2 recloses that
circuit to lock TMA and operate TMB so that
the regular recycle occurs when P2A operates
during the disling of the first digit. The PD
is normal during both of these timing
intervals so they are both of the permanent
gignal rate and a time-out during either
interval will cause the reaction described
under permanent signal timing.

AWAITING COIN DEFOSIT TIMING ~
DIAL-TOWE~FIRST - APP FIG. 10

9.26 On calls from dial-tone~first coin

lines, a test for coin is made pricr
to the cperation of MBT. The MST1 is operated
from the auxiliary coin test (CNT2) relay
efter completion of dialing and releases
PD to c¢ch e the timing conditions from
partial dlal to stuck register. A full
timing cycle is allowed for the deposit of
the coin. After coin test ig satisfied
138 reoperates followed by MST to recycle
the timer for the regular stuck register
timing interval.

9.27 A time~out during either interval will
cause the reaction describsd under
stuck reglster timing.
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LINE TROUBLE TIME-OUT

9.28 1If the customer line becomes crossed
with & power line or ringing feeder
the counting circuit may count more than
ten pulses for the A digit. The counting
circult is arranged so that, if a count of
eleven or more ls made, the only lead
enabled to the A register is the .zero lead.
Consequently, if an interdigital interval
occurs after 11 or more pulses the
release of RA will connect ground to the
zero lead and through contacts of the MAN
or OP and OPl relays to operate TMl.

9.29 If the zero prefix counter is not

provided the MAN relay operates
when the tenth pulse is counted. The TML
is then operated through a contact of
MAN at the interdigital interval.

9.30 If the zero prefix counter is provided

the OP relay operates when the tenth
pulse is counted and locks through a contact
of P5 to an ON ground. After TM1 operates
through OP at the interdigital interval the
MAN relay 1s operated through contacts of
T™M1 and OGP to an ON ground.

9.31 1In elther case MAN operated opens the
circuit to the PD relay so that the
completing marker will receive a permanent
gignal indication.
MST for connection to 8 completing marker

and MST operates MST1 to prevent any further

registration. The marker will receive a

PS indication and grounds on leads AO,

A4, and A7. Under this condition a trouble
record card may or may not be provided
depending on the numboz‘pf lines with per-
manent signal conditiosid in the office and
the position of the PS record control key
at the maintenance center.

REGISTER ALARMS
lamp (LP) lead and the alarm (ALM)

lead to the master test frame, jack, lamp
and key circult. The LP lead terminates in

a lamp individual to the register to indicate

which reglster has timed out. The AIM lead
is common to all registers and a ground on
this lead will start & common timing cir-
cuit. In most cases the ground on the AILM
lead is of short duration since TM, in
operating, starts a chain of events which

The TM1 operated operates

9.32 Whenever TM is operated it grounds the ~

2\
o O
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eventually results in the release of TM.

However, 1f some trouble prevents TM from
accomplishing its usual function and TM
remains operated, the common timing circuit
will function to cause the office alarm to
operate. The maintenance force will be
‘ _ directed to the register by the lighted
iamp.

9.3% The alarm may be silenced by making

the reglister busy. This causes oper-~
ation of the MB relay which disconnects the
ground from the ALM lead, thus cutting off
the alaym from this particular register, but
laaving the lamp lighted.

10. BERVICE CALLS

CENFRAL

10.01 Service calls may be of the X1l or

thie 11X type. Where a pretranslator
is not provided and service calls are of
the X11 type, the translator relays of App
Fle, 19 are provided. The 11X service calls
rotpiiye the prefix counter of App Fig. 18
which ie also used when the register is
reouired to recognite l-1 forelgn area
pralfix codes. Two special service codes
are 1-411 local numbering plan ares (NPA)
information and NPA-U41l foreign NPA infor-
mation.

" CODES ¥11

10.02 The X1l translator consists of relays
580, SBl, SCO, and SCl which are
assoclated with the output leads of the B-
and C-diglt registers. Relays SBO and SBl
will operate if the BO and Bl leads,
regpeciively, are grounded. With 8BO and
8Bl operated, SCO will operate if the CO
lead is grounded. Operation of SCO will
then allow S5C1 to operate when lead Cl
is grounded. Thus, SCl operates only 1if
s digit 1 is present in both the B- and C-
digit registers. With option TA provided,
the operate circuit of SCl is wired through
relay 11C normal so that a customer cannot
reaach & service operator in a foreign area
.f““"\ by dialing or keylng the digits 11X1l. :
With option TB provided, the operate circuilt
of 8Cl1l contains a back contact of 11B.
Both options TB and TA are rated "Mfr Disc."
Standard option TC provides nelther contact
11E nor 11C in the operate circuit of SCl
to perm}t dlaling of local NPA information
cods 141k,

10.03 With SCl and RAl operated, a ground

is connected to the MST1 terminal.
This will cause operation of MST for noncoin
individual lines, operation of TPB for
2-party lines; for the second party test,
operation of CR for coin lines with coin
option App Fig. 9 and 11 or App Fig. 11l
alone for coin return, or operation of
CNT for coin lines with coin option App
Fig. 7 and 10 for coin test. After the
appropriate action, the completing marker
will be engaged.

CODES 11X, 11 FOREIGN AREA DIRECTING
CODES OR DIGIT 1 ACCESS CODES

10.04 The prefix counter consists of relaysa
' 1]A, 11B, and 11C and is used to
register an initial 1 or two initial 1s.

10.05 For dial pulse calls, if the counting
relays count a single pulse, initially,
P2A will not operate and when RA releases
at the end of the digit 1, ground is
connected to the "1" lead through a back
contact of P2A to operate 11A. The 11A locks
and when Pl releases as the result of the
operation of RAl, 11B is operated and locked.

- Where digit 1 access codes are used the

operation of the 1l1B relay removes ground
from the LT translator lead and grounds
the LT1 translator lead to the marker.

10.06 For TOUCH-TONE calls, if the trans- - |

lating relays, corresponding to the |
digit 1, are operated initially, P2A will
not operate and ground is connected to
lead 1lA through a back contact of P2A to
operate 1l1A. The 11A locks and when STRA
releages at the end of the digit 1, 11B
i1s operated and locked.

10.07 If a second 1 1s dialed or keyed, _
11C is operated through 11B operated.
Any additional 1s are not registered.

10.08 If the prefix counter is used for
service codes, the completing marker
must be engaged after the registration of
the A digit which will be the first digit
greater than 1. 1In this case ZA wiring
is provided and will cause the MST1 terminal
to be grounded when the B-digit steering
(BS) relay operates. This will cause
operation of MST for noncoin individual
lines; operation of TPB for 2-party lines
for the second party test; operation of CR
for coin lines with coin option App Fig. 9
and 11, or App Flg. 11 alone for coin return,
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or opersation of CNT for coin lines with coin
option App Fig, 7 and 10 for coin test.
After the appropriate action the completing
marker will be engaged.

10.09 If the prefix counter is used for 1-1

foreign area directing codes ZA wiring
will not be provided and the completing
marker will be engaged as a result of cross-
connections,

LOCAI, NPA INFORMATION CODE 1-411

10,10 Access digit 1 preceding the infor-~

mation code U411 is used to indicate
an information call outside the local area
but within the same NPA,

10.11 As the access digit 1 1s dlaled or

, keyed, it 1s registered on relays 11A
and 11B., Contacts of 11B transfer ground
from the LT lead of the marker connector to
lead LT1.

1G6.12 The 411 digits are translated by relays

SBO, SBl, SCO, and SCl. If one is
dialed or keyed for both the B and C digits,
all four of these relays will be operated,
When RAl operates at the end of the final
diglit 1 and SCl 1is operated, ground will be
placed on terminal MST1 to initiate marker
action,

10.13 Where a pretranslator is provided the
4#11 code is translated by the pretrans-
lator.

FOREIGN NPA INFORMATION CODE NPA-411
(MFR DISC.)

10.14 To permit direct distance dialing of

foreign area information operators,
provision is made to translate information
code 411 after a forelgn crea code,

10.15 Relays AlL11l and MSTA are used to
translate digits 411 in the D-, E~-,
and F-digit positions, respectively. The
operate path for AW11l is wired such that
digits 411 in these positions will provide
continuity through contacts of the D-, E-,
and F-digit registers. This continulty path
includes break-contacts of MSTA before the
D, between the D and E, between the E and F,
and after the F-digit registers to provide
isolation of the registers after a marker
is seized. Make-contacts of MSTA are also
included in the ground cilrcuits of the three
registers,

SECTION II
Page U4

10.16 When a foreipn area code plus the

diglts 411 are dialed or keyed, relay
A1l will operate to ground lead X1l of the
marker connector circuit, Operation of
Al1l also supplies ground to lead FAC.which
in combination with X11 grounded informs the
marker that an NPA-411 foreign area infor-
mation call has been dialed, The marker 1s
selzed after the sixth digit operation of
relay MST through a front contact of A4ll
and relay GS operated.

10,17 Operation of the circult when an
. interchangeable NPA code is encoun-
tered is as described in 4.41 through 4.46,

10.18 Various cross-connections are avail-
able in the operate path of relay
A411 to provide NPA-U411 information service
with digit 1 access code, zero prefix PPCS,
and any of the NOX, N1X, or NNO forelgn
area codes, Appropriate connections are
detailed in the cross-connection notes.

11, ZERO OPERATOR CALLS
ZERO PREFIX COUNTER NOT PROVIDED

11,01 If a customer with a dial set dials

zero-as the initial digit, the P3
and P5 counting relays will be operated and
the Pl and P4 counting relays will be’
normal during the tenth open pulse,

11.02 If a TOUCH-TONE customer keys a zero
as the initial digit the Y9 and Z2
translating relays will be operated.

11.03 For either of these two conditions,
MAN will operate through the opersted
AS. The circult to MAN is wired through
11C normal where digit 1 access codes are
not used or through 11B normal where digit
1 access codes are used so that a customer
willl not reach the zero operator in the
forelgn area by dialing or keying 110 or 10,
respectively, and so that coin test on loop~
start dial-tone~-first coin lines will not
be canceled if 110 is used as a service
code, When the zero diglt 1s regilstered
and RAl operates, a ground is closed through
the MAN contacts to cause operation of MST
on noncoin individual lines, operation of
TPB for 2=-party lines for the second party
test or operation of CR for coln lines with
coin return option App Fig. 11 for coin
return, After the appropriate action the
completing marker will be engaged,

.
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ZERC PREFIX COUNTER PROVIDED

11.04 Where the zero prefix counter is pro-

vided OP end OPl operate if the A
digit is zero. The OF provides ground to
operate the DL relay when RAl operates at
the end of the digit. In order to obtain
zero operator service, the customer must
wait for the DT time~out. When DT operates,
MAN operates through a front contact of OP
to the DT ground., When MAN operates, the Al
and AT leads are grounded and the circuit
to operate MST is closed.

12, MANUAL CALLS

12,01 Lines which have manual originating

and dial terminating service are in
the manual class, They may be either coin
or noncoin, When such a line originates a
call, the dial tone marker recognizes from
the class number that it is a manual line
and operates the MAN class relay. The MAN
locks, opens the dial tone circuit and
grounds the Al and AT leads to the marker
connector so that the marker will function
as 1f a zero were dianled as the A digit.
The MAN also prepares a circuit for operating
MST as soon as the marker has completed the
dial tone connection and released the F relay
to allow operation of L, SR, and ON1l, The
ONl1 contact insures that the dial tone marker
will have released before the completing
marker is engaged. On loop-start coln-first
coin lines with App Fig. 10 the test for coin
must be satisfied and GT1 operated before
this circuit 1s effective. On coin lines
with the coin return option of App Fig. 11
the CR relay 1s operated so that a coin re-
turn cycle 1s made prior to the operation
of MST.

13, PERSQON-PERSON COLLECT SPECIAIL SERVICE

13.01 Where person-person collect special
service (PPCS) is provided the dialing
or keying of zero for the first digit indi-
cates that the customer desires one of two
services, the zero operator or PPCS. 1In
order to determine which service is desired
an interval 1s timed by the digit timer and:

(a) If no further digits are dialed or

keyed it is assumed that the zero
operator is requested and connection to
a completing marker is made,

(b) If additional dirits are dialed it
Ls assumed that the call 1s PPCS.

13.02 In order to determine wnether an

inltial zero is prefixing a PPCS call
or whether zero operator service is desired
the zero prefix counter is provided. Oper-
ation of the zero prefix counter 1s explained
in ZERO PREFIX COUNTERS,

13,03 When an initlial zero is dialed OP
operates on the tenth open pulse.

The OP operated, opens the 4 and 7 leads

to the A-diglit register to prevent regis-

tering zero, releases P2A to prevent the

steering relays from advancing at the end of

the digit, opens the dial tone supply, and

starts the digit timer,

13.04 When the initial zero 1s keyed from a

TOUCH-TONE set OP is operated. Zero
is not registered on the A-digit register
because the P2A relay 1s not operated by the
Y9 and Z2A translating relays. With P2A
normal the steering relays will not advance
at the end of the digit.

13,05 At the end of the initial digit zevoe,
relay OPl operates to reclose the
operate path of P2A.

13.06 If further digits are not dialed or

keyed after the initlal diglt the
digit timer will time out to operate DT,
The DT provides a path to operate MAN through
a front contact of OP. The MAN operated,
grounds the A4 and A7 leads in the digit
register and operates MST (after necessary
coin and 2-party tests). A back contact of
OP prevents the DT ground from also oper-~
ating MST and, thus, short-circuiting the
coin functlons,

13,07 If the customer wishes PPCS service
the next diglt must be started before

the time-out occurs., When the next digit

is started OP releases on the first pulse

when P2 operates from dlal sets or when STRA

operates 1f the diglit is keyed from & TOUCH~

TONE set.

13,08 With the cold cathode digit timer
release of OP releases relay DL to
stop the digit timer., A back contact of
AS in the digit timer circult prevents the
operation of DT when RAl releases at
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the start of the digit, This prevents a
premature operation of MST when RAl reoper-
ates at the end of the digit, With OP
normal and OPl operated, indicating a PPCS
call, the LT2 class mark is grounded,

13.09 Where the transistor digit timing
¢ircuit i1s used, the back contact of
relay AS is not provided to prevent this
premature operation of DI. In this case,
the lockup path of DT is through DL operated,
When OP releases at the start of the next
digit, thus releasing DL to stop the digit
timexr, relay DT will also release, This
action takes place before relay RAl reoper-
ates at the completion of the digit. Since
both DT operated and RAl1l operated are
required for operation of MST, a premature
marker start cannot occur, :

13.10 If the second digit 1s a zero, MAN
operates causing a completing marker
. to be attached. The LT2 lead is grounded
and zero in the A digit 1s passed to the
marker,

13.11 If the second digit is a 1, the 11A
relay will operate to ground the AO

xna Al leads and to cause operation of relay

:8T. If the second digit is 2-9, 1t will

ve stored on the A-digit register and a

completing marker will be engaged as a re-

sult of cross=~connections.

3,12 Where the register is arranged for
centrex service, the circuit to OP

i8 wired through the front contact of a

DDY9A trensfer. If the centrex customer does

ot dial or key a "9" directing digit the

MAN relay will operate on an initial zero

aril ceuse connection .to the centrex operator.

4,13 Where the zero prefix counter is pro-
vided, the circuit to OP is wired

through the back contact of 11B. If a 1l

18 dlaled or keyed as the first digit and
then followed by a zero, the MAN relay will
operate, In thls cese the LTl class lead
to the marker will be grounded along with
the A4 and AT leads.

{JVERSEAS DIALING

13,14 Special provision is made for limited
overseas dialing in registers equipped
#ith the person-person collect speclal and
sreflx digit 1 features, and where the
reglesers also function with pretranslators.

14,15 This errangement allows dieling ten
digits preceded by the digits O-1
iperpon~to-person) or 0-1-1 (station-to-
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station) to reach locations in certain
forelgn countries. However, an information

operator in the foreign country cannot be

ﬁeached by dialing the country code plus
11.

13.16 On overseas dialing the MST relay
operates following ten digits pre-

ceded by O-1 or O-1-1l through contacts

of the OPl and 1lA relays operated, and

cross~=connection terminals K and 0SD.

The register gives the marker translator

indications FAC + FVD on 0-1 type calls and

FAC + 11 on 0-1-1 type calls. The register

must not be arranged for 11X type service

calls,

14, THREE-DIGIT INTERCOMMUNICATIONS

14,01 Provision is made on a special basis

for using a separate group of origi-
nating registers in a 3-diglt intercommuni-
cation system, For this type of call the
register will tranafer, by means of con-
tacts on the 3DCA and 3DCB relays, to the
marker on the B2/5, €2/5, and D2/5 leads
the digits dialed, generate an arbitrary 1
in the A digit, and ground the X1l trans-
lator lead to permit the marker to handle
the call as a 4~digit centrex call.

15, SPECIAL "TOUCH~-TONE" SIGNALS
END~OF~DIALING SIGNAL

15,01 The button to the right of the zero
button on 12-button TOUCH-TONE sets
can be used for sending an end-of-dialing
(EOD) signal after the last digit of the
called number on calls involving a variable
number of digits such as international
direct distance dialing (IDDD) calls or 1XX
centrex tie line code calls, The handling
of such calls by the register normally
involves operation with the repetitive
digit timer for determining when the last
digit of the called number has been re~
ceived, This timer 18 started after a
predetermined minimum number of digits have
been dlaled, recycled by each succeeding
digit, and causes a marker to be called
following & 3~ to L-second time-out interval
in which no digits have been received, With
use of the EOD signal, the marker 1is
summoned immediately. Two arrangements are
provided for handling the EOD signal; one
rated Speclal and the other feature Stan-
dard. Only the Standard arrangement can be
used on IDDD. ¢peration with these arrange-
ments is as follows,
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‘STANDARD FOD SIGNAL ARRANGEMENT

15.02 The Standard arrangement involves the
ugse of relay EOD of Fig. 36 and relay
When enough digits have .

TDL, option PN.
.heen received on the IDDD or 1XX centrex

*

-

.

rgl) to start the repetitive digit timer,
1DL operates and partially completes an
cperate path for the MST relay involving
front contacts of the unoperated EOD relay.
When the EOD signal is received, EOD oper-
ates causing the marker to be called for
routing of the call. If the EOD signal 1is
rec2ived before TDL is operated, relay TBL
operates over a path that includes a back
contact of TDL., In turn, relay BT operates
and returns reorder tone to the calling
customer,

15.03 If permitted, keying of the EOD signal
wculd cause the steering relays of
the register to advance as in normal oper=-
ation, and ground an improper end 7 lead
to the marker, To avoid this, a front
contect of the EOD relay 1s placed in the
oparate path of the steering chain and
prevents the steering relay operated during
the previous digit from releasing at the
end of the EOD signal, thereby maintaining
ground on the proper end 7 lead.

15,04 In registers arranged for both

PICTUREPHONE® and IDDD operation,
keying of the button to the right of the
zero button on the 12-button TOUCH~TONE
set in various digit positions will cause
the following register actions.

(a) Keyed Initially - Operates SSR relay;
accepted by e register as PICTURE~
PHONE prefix signal.

(b} Keyed in the A-G Digit Positions -
Causes operatlion of TBL and BT relays;

returns reorder tone to customer.

(c) Keyed in the H-L Digit Positions -

Causes operation of relay EOD and is
accepted as end-of-dialing signal on IDDD
call; if call is PICTUREPHONE only causes
operation of TBL and BT relays.

SPECIAL EOD SIGNAL ARRANGEMENT

15.05 The Special EOD arrangement 1s pro-
vided by Fig. 28, and involves oper-
ation with relays SSC, SSR, and TDL. This
version was developed before IDDD to handle
EOD signals after 1XX centrex tie line
code calls only. It cannot be used with
IDDD calls., Operation is as follows, When
the 1XX code is receilved, relay TDL oper-
ates and sets the register to receive fur-
ther digits on a repetitive digit timing
basis., Relay SSC also operates at this

time, partially completing an operate path
to the SSR relay. Wnen the EOD signal is
received, SSR operates, causing MST to
operate to call in the completing marker.
If the [EOD signal is not received, the
marker is called after time-out of the
digit timer, If the EOD signal is received
before relay SSC can operate, relays TBL
and BT are operated, returning reorder tone

"to the customer.

"PICTUREPHONE®" SIGNAL

15.06 Provision is made on a special basis
for using the TOUCH-TONE button to
the right of the zero button as a prefix
signal to indicate a PICTUREPHONE call.
Operation of this button before any digit
will cause operation of the SSR relay
through &g back contact of the SSC relay.

15.07 Relay SSR operated provides a PICTURE-
PHONE indication to the marker. This

" indication 1is given over leads 10 and 1l

where the register handles a maximum of ten
digits (prefix digits excluded) on any call,
or over leads CR and SCK where the register
handles up to 11 digits (prefix digits
excluded) and coin Fig. 11 is not equipped.
Ground on lead Ll or CR indicates that
PICTUREPHONE service 1s requested on the
call. Nonoperation of this button before
the initial digit will cause lead 1O or

SCK to be grounded, indicating PICTUREPHONE
service is not requested.

15,08 Operation of the button at any other

time or of the button to the left of
the zero button at any time will operate
the TBL relay. The TBL relay will cause
busy tone from the register.

"PICTUREPHONE" =~ APP FIG. 34

. 15.09 Provision is made for PICTUREPHONE

service by App Fig. 34, rated feature
Standard. For PICTUREPHONE operation, the
register must be equipped for TOUCH-TONE
operation and the customer must key the
call from a 12-button TOUCH-TONE set.

15,10 A prefix signal, generated by the
button to the right of the zero button,
must be keyed initially on a PICTUREFHONE
call. Reglster relays Y9 and Z3 operate
on translation of this signal by the
TOUCH-TONE recelver, and cause operation
of the SSR relay through a back contact
of relay SSC. At the end of this prefix
signal, SSC operates from the release of
relay STRA, and establishes an operate path
for the TBL relay. Consequently, 1f this
signal 1s keyed again, TBL and BT will
operate and return reorder tone to the
customer, Relay SSR, operated, grounds

SECPTION 1T
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lead SPLP to provide Tor selection of a
completing marker handling PICTUREPHON:S
calls, and transfers ~round from lead PK
to PKLl to request tha. the marker establish
a PICTUREPHONE connection.

15.11 Where the PICTUREPHONE call is

originated from a PBX station for
completion over the PITS network, the
customer must initially key the PICTUREPHONE
prefix signal followed by the directing
digit 9. These signels are used by the PEBX
equipment for selection of a trunk, from a
trunk group handling PICTUREPHONE calls, to
the No. 5 crossbar office serving the PBX.
Consequently, the disl tone marker will
operate the SSR relay over lead P in setting
the connection between the calling line and
originating marker,

16,
GENERAL

INTERNATIONAT, DIRECT DISTANCE DIALING

16.01 The IDDD feature allows the register

to handle over:teas calls in LAMA
equipped local offices or offices that
function with a TSPS Two versions of this
feature are provided which permit register
operation with or without an IDDD pretrans-
lator circuit.

16,02 This IDDD feature will allow customers

to make direct calls to countries
previously accessibl® only by operator
asslstance. The dia.ing format consists of
the prefix code 0-~1~-. for statlion-to-station
or O0-1 for person~-to-perscn calls, followed
by a variable number of diglits (7 to 12)
comprising the count+y code and natiocnal num-
ber. An EOD signal ‘:an alco be keyed by
TOUCH~TONE customers using 12-button station
sets,

16.03 Since calls tc different countries

involve the dialing of a variable
number of address dizits, the register is
arranged to recogniz:2 when the last diglt
of the called numbexr has been dialed so that
processing can begir without undue delay,
The TOUCH-TONE EOD signal and the repetitive
digit timer are usec for thils purpose.

16.04 ILocal central offices equipped with

LAMA facllities can handle a maximum
of 11 digits. Therefore, in these offices,
overseas calls of 1¢ digits or more still
require operator ascistance.

16,05 lLocal central offices that function
with a TSPS c&n be arranged for handling

up to 12 digits on DDD. In accordance

with this, the digi- handling capacity of

the register is incveased from 11 to 12

SECTION IT
Page 48

digits by the addition of digit register
M0,1,2,4,7, and the M3 steering relay.
cross=-connection terminal M is also pro-
vided., With 12-~digit registers equlipped,
the MS steering relay is inserted between
the LS and STS relays. Its operation is
similar to that of the other steering
relays.
I, is grounded by the operation of MS and
terminal M by the operation of STS. If
desired, this increased digit capacity can
be provided in existing registers under-
going modification for IDDD service in

TAMA offices 1f eventual operation with a
TSPS 1s anticipated. Since the IDDD-LAMA
arrangement is limited ‘o a maximum of 11
digits, provision is made for cross-con-
necting terminals of the M-digit reglster
to the TBIL terminal to cause reorder tone
to be returned to the customer if 12 digits
are received,

New

16.06 Existing features which must be pro-

vided in the register for operation
on IDDD include the person-person collect
special PPCS feature, the prefix counter
feature (Fig. 18 with option XP), the
repetitive digit timer (opetion PN, or
under certain conditions, WG), and at least
ll-digit registers.

16,07 Where it does not function with an
IDDD pretranslator circuit, the
register can be cross-connected to provide
IDDD service to certain customers as fol-~

lows:

(2)
(b)

Dial pulse customers only.

Twelve-button TOUCH-TONE set cus=-
tomers only.

(c) Dial pulse and 12-button TOUCH-TONE
customers only.

(d) Dial pulse and, 10~ and 12-button
TOUCH-TONE customers,

Where the reglister is cross-connected for
providing service to 12-button TOUCH~-TONE
customers under conditons (b) and (c)
above, the EOD signal is mandatory after
the last digit in the call if less than a
full complement of digits (less than 11
with LAMA operation, or 12 with TSPS oper-
ation) are xeyed, Where the register is
equipped with only 1ll-digit registers in
LAMA offices and all TOUCH-TONE customers
have 12~button sets, the EOD signal is
mandatory after 11 digits, 1f option OA 1is
provided, Otherwise the call receives
partial dial treatment., The EOD signal

is not required after 11 digits if 12-digit
registers are equipped in LAMA offices.

Existing cross-connection terminal

@

@

@
o




't 1s also nol required after 12 dlgits
with TSP5 operation, Where operation vwith
an IDDD pretranslator is provided, the
rerister can be cross-connected for service
with dial pulse customers only, TOUCH-TONE
ustomers only (with 10~ and 12-button
Lets), or all customers,

156,05 In registers arranged to provide IDDD
service for TOUCH~TONE custoners

only, the register will suumon the marker
ameesdlatzly if the IDDD prefix code is re-
ceived {rom a ¢izl pulse customer, In
registers equipped with the B-digit trans-
lator, a back contact of the ID relay is
cross-corinected in series with the operate

‘path of relay TBC to disable the translator
funztion on IDDD calls,

16.09 In IDDD equipped registers, dialing
of the prefix code 0-1 before the
i called number will cause the register to
| ground trenslation leads FVD and FAC to
the cowmpleting marker, Dialing of the code
0-1-% Lotfore the called nunber will ground
: laads 11 and PAC instead, Provision is
' wade Ior returning reorder tone to customers
i dialing the invalid IDDD codes O~1-1~1 or
. 0-1-1-0, treviously, on the initial IDDD
g nodificsetion, the third "1" of the 0-1-1-1
# code was ignored by the register and the
second "O" of the C=1-1~0 code called for
‘ a marker with "0" in the "A" digit position.
With the new arrsngement the third "1" or
' second "O" w1ll instead cause operation of
? reley TBL and, consequently, BT to return
g reordsr tone in the usual manner, Relay
? 11D operates on dialing of the code 0-1-1,
: and prepares an operate path for the TBL
relay. The T3BL relay was formerly only
. provided in registers equipped for TOUCH-
TONE., It can novw also be provided for
IDDD irrespective of the TOUCH-TONE feature,

OPERATION WHERE IDDD PRETRANSLATOR IS NOT
PROVIDED

16.10 This arrangement can be used for
handling up to 1l digits in a LAMA
/ equipped central office or up to 12 digits
in central offices functioning with TSPS.
T"he register functions as follows. Relays’
OP1l and 11A are operated by the initilal
dialing of the prefix digits O and 1,
respectively, cansing operation of the ID
relay. Contacts of the ID relay prepare
the register for handling the call on an
JDDD baslis, Relays OPl and 11A also pre-
vent the regular pretranslator from serving
Q‘\ this call, if provided. Contacts of the
>’ 1D and MF relayvs are wired to individual
crosa~commection terminals to provide for
operation with dial pulse and/or TOUCH-
Q TONE customers as previously described.

7operating the TDL relay.
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16.11°0n calls from dial pulse or 1O0-button

" TOUCH-TONE sets, the register must
provide repetitive digit timineg to determine
when the last digit has been dialed. For
this, the DT timer is enabled after the
seventh G digit is registered, and recycled
by each additional digit recelved. Relay

rates during dialing of the G digit,

At the end of
the G digit, relay DL operates to ground
through contacts of TDL operated, RAl oper-
ated, and DT released, beginning a 3,5~
second {nominal) timing period awaiting the
H digit. If the H diglt 1s dialed, relay
RA1 releases, causing DL to release, ending
the timing cycle, At the end of the H
digit, RAl will reopersate causing DL to

-reoperate and start a new 3.5-second timing

interval. If further digits are dialed,

this action is repeated. 1If no further
diglits are dialed, the DT timing period

will expire, causing operation of the DT

and, in turn, MST relays, calling the marker
to comp.ete the call, If the full complement
of digits are dialed, the marker is celled
immediately efter the eleventh digit with
LAMA or twelfth digit with T3PS operation.

16,12 On calls from 12-button TOUCH-TONE
stations, the customers can key the

EOD signal after the last diglt of the call

to cause an immediate marker start., This is

accomplished via the front side of a trans-

fer contact of rélay 8D if the EOD signal

is keyed in any digit position following

the seventh G~digit position. Previocusly,

"this function was performed through e chain

of contacts on the GS-STS steering relays.
If the EOD signal is keyed prior to reg-
istration of the G digit, with the exception
of the initial prefix diglt positicn in
reglsters also arranged ror PICTUREPHONE,
relays TBL and BT will be operated, causing
the customer to receive reorder tone, Where
TOUCH-TONE calls are inltiated from either
10~ or 12-button TOUCH-TONE sets, the
register must be cross~connected to provide
repetitive digit timing on all IDDD calls.

OPERATION WITH IDDD PRETRANSLATOR

16.13 The register is arranged to function

with an IDDD pretranslator on IDDD
calls, For this operation the register must
also be equipped to function with the regular
pretranslator on POTS type calls. The
register bids for connection to an IDDD
pretranslator when the third digit C of an
IDDD call is received., This connection is
established via the regular pretranslalor
connector circuit with ground on lead "11"
instead of lead LT, The IDUD pretranslator
returns one of seven valid answers to g
register as follows.
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REG RELAY OPER

BY IDDD PRT REG_ACTION

NMone (Basic Setting) Start Rep Digit Tim-

-~

ing After 7 Digits

CMB, SD Start Rep Digit Tim~
ing After 8 Digits
CMA, 8D Start Rep Digit Tim=-
ing After Q Digits
"CM3 Cz1l Marker After
3 Digits
CMA ' Call Marker After
3 Digits
CMB : Call Marker After
10 Digits
CMC Call Marker After
11 Digits

16.14 Typical operation »f the register and
pretranslator on I2DD 1s as follows,
When a call is initieted, relay IDA oper-
ates in parallel with IC when the IDDD pre-
fix code (0-1) is dialec. As dialing pro-
gresses, the pretranslator 1s called and
returns an answer to the register, normally
vefore seven digits can be dialed., Relay
8D operates and locks if at least eight
diglts are received and relay 10D, if at
least ten digits are recelved, An oper-
ating path for the TDL cr MST relay is
egtabliched through contacts of the CM-,
Sn, HS, KS, MS, S8TS, 8D, 10D, and EUD re-
lzys when the number of digits recelved
agrees with the minimum number required on
the call as determined by the pretranslator.
If the pretranslator re:zurns a timing answer
to the register, relay ""PL will be operated
after 7, 8, or 9 diglts are received, This
enables the register to function with the'
repetitive digit timer on svcceeding digits.,

16,15 If, from the pretranslator answer, an
exact number of diglts is expected on
the call, an operate path to relay MST is
completed immediately unon receipt of the
exact number of digits, Pertial dilal treat-~
ment of the call result3 if less than the
exact number of digits is received, and

reorder tone 18 returned 1f, for some reason,

the release of relay DVM3 is delayed and more
digits than expected arz dialed into the
register, Reorder tone will also he re-
turned if the EOD signsl is received in an
improper dilgit positior relative to the
exact number of diglts expected on the call,

16.16 Tie folloviing table indicates the

handling of varicus combinations of
the IDDD prefix code dialed into an 1DOD
equipped register,
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TRANSLATION
LEADS
GROUNDED TO

NUMBER OF
PREFIX ADDITIONAL

CODE  DIGITS  TYPE OF MARKER OR
DIALED _ DTALED CALL OTHER ACTION
0 7 or 10 POTS PPCS  LT2,FAC,

A,B.C, etc
0-0 - Special LT2,0R, A=0
0-1 7 to 12 IDDD PPCS  FVD,FAC,

A,B,C, ete

0-1-0 -

IDDD Oper- FVD,FAC,
ator A=0
0-1-1 7 to 12 IDDD Sta- 11,FAC,
tion-to- A,B,C, etc
Station
0-1-1-0 =~ Not valid Recorder
Code Tone From
Reg
0-1-1-1 -~ Not valid Recorder
Code Tone From
Reg

17. BUSY TONE FROM REGISTER

GENERAL

17.01 The BT relay is an all-paths=-busy

or & trouble release relay and may
be operated by the completing marker to .
erfect release of the connection between
the register and the completing marker but
to retain the dial tone connection between
the register and the ¢alling line. Relay
BT causes busy tone to be transmitted to
the customer,

NONCOIN CALL - ALL BUSY CONDITION

17.02 On a noncoin call, if the completing
marker cannot set up a connection
to a busyback, overflow, partial dial, or
vacant code trunk due to a shortage of
trunks or channels it will attempt to con-
nect the calling line to a common overflow
trunk. If these trunks, or the channels
to them, are all busy, the marker will
operate relay BT in the register. The BT .
releases the marker connector and the
completing marker by opening lead ST,
grounds lead ST to the interrupter circuit
to start it and supplies line-busy tone
through the TN coil to the calling customer,
When the customer disconnects or the
register times out, the register restores
to normal,

COIN CALL = ALL BUSY CONDITION
17.03 On a coin call, 1f the completing

marker cannot set up a call to a
busyback, cverflow, partial dial, or vacant
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code trunk cue tu a shortage of trunke or
channels, 1t cannot use one of the common’
overflow trunks because they arc not
arranged for coin operation. 1It, there-
fore, operates the BT reley, which releases
the marker connector and completing marker
vy omnening lead 8T, grounds the ST lead to
the interrupter circult to start it and
supplies line-busy tone through the ™N coil
to the calling customer, When the customer
disconnects, the coin is returned a: on any
ebandoned call,

PERMANENT SIGNAL ~ ALL BUSY CONDITION

17.04 On permanent signal calls, if the

- marker cannot set up the call to
a permanent signal trunk, it will attempt
to connect the calling line to a common
overflow trunk, It is satisfactory to con-
nect & coin line to a common overflow trunk
on permanent signal calls becausa the
register will have returned the coin before
selecting & marker on this type of call.
I the marker cennot comnect the calling
line to.a common overflow trunk due to a
shortege of trunks or channels, it will
operate relays RL and BT in the register,

" Relay RIL releases the dial tone connection

and relay BT releases the marker., With

both the dial tone connection and the marker
released the register restores to normal,
Line-busy tone 18 not tranamitted to the
line because the dial tone connection has
been released,

17.05 With the above descrlbed operation,

& cable failure, which causes a
shortage of permanent signal and common
overflow trunks, will not hold registers
out of service for the stuck register time-
out interval, Faulty lines in excess of -
those held by permanent signal and common
overflow trunks will originate calls in
completion with legltimate calls., A
register will be held for about 12,2 seconds
on each seizure by one of these excess
faulty lines,

TROUBLE RELEASE

17.06 If the marker is unable to complete

& connection because it has encountered
& trouble, it will operate the BT relay under
certain circumstences in order to free it-
self, If the call has not progressed far
enough to operate the RL relay, the customer

" will recelive line-busy tone as described

above, and the register will restore to

-normal when the customer disconnects., On
. calls from coin lines the coin will be

returned as on any abandoned call.

17.07 If the RL relay has operated before

BT operates, the register will
restore as soon as the marker releases.
The customer will be connected to another
reglister and recelve dial tone,

MAKE BUSY

17.08 The register is made busy by inserting
the proper plug into the make-busy
Jack at the maintenance center. This
grounds lead MB and operates relay ME.
MB opens leads FT and BT so that the
register appears to be busy to all markers,.

_The

17.09 The MB also removes ground from the

AIM lead so that the alarm may be
silenced if 1t has been operated by the
register, :

18, TEST CALLS

GENERAL

18.01 Provision is made for the reglster

to be routine tested by test set-
type test facilities or by the automatic
monitor and register test circult, For
testing the dial pulse features of regis~
ters, the test set-type test faclilities
involve the use of a manually operated test
box equipped with slow and fast dials and
limiting line conditions which mey be
associated with a precision dilal pulse
generator for priming the register, For
testing the TOUCH~TONE features of registers
arranged for both dial and TOQUCH-TONE oper-
ation, the test set-type test facilicies
involve the use of a manually operated test
box for priming the register. TFor either
case described above, the output is checked
by a trouble recorder card or by visually
observing the register, The automatic
monitor, register, and sender test circuit
can be used on & monitoring bvasis to monitor
reglisters arranged for both dial pulse and
TOUCH-TONE operation. When used for monitor-
ing the monitor selects registers at random
or may be assoclated with a particular one
and independently records the number dialed
by the customer and automatically checks
this with the number transferred to the
marker by the register, It can also be
used as a test circult for checking the
various features of all registers.

TEST SET-TYPE TEST FACILITIES

18,02 When the register is to be maintained
by use of the test set~type test

facilities, App Fig. 21, consisting of the

M relay, will be provided. The dial tone
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marker sets up the call under the direction
of the master test frame to an originating
test line, The dial tone marker operates
the M relay to indicate that the call is a
test call and M, 1n turn, informs the
completing marker that thzs call is a test
czll by grounding the MOl lead, M locks )
to an ON ground and connects ground to the
ON lead to the master test contrel circuit
es an indication that the register has
been seized. The M also connects the H
lead to the winding of ON1 so that the

‘register can be held for trouble tracing

undexr certain conditlons.

AUTOMATIC MONITOR REGISTLR AND SENDER
TEST CIRCUIT

18.03 The circult, abbreviated "monitor,"

is associated with the register by
the M relay of App Filg. ©20. The M 1s oper-
ated by the dial tone marker on seizure of
the reglster on both monitored calls and
test calls. The M locks on the LK lead to
the monitor and closes the circuit to the
¥ON Jead to inform the completing marker
that the call is & monitored cor test call,
Tne M closes the following leads between
the reglster and the monitor to permit the
menltor to observe and control various
oyperations:

T, R Connect the monitor circuit to
the tip and ring leads so that
a check car be made of the
number dialed by the customer
on monitored calls,

RG,FR, Are used fcr indicating on the

CN recorder cerd:;  The position of
the register in its marker con-
nector, the¢ frame on which the
marker conrector is located,
and the position of the marker
connector cn that frame, re-
gpectively.

H Enables the monitor to hold ON1
to prevent a return to normal
undeér certrin cenditions of
fallure to check.

ON Indicates “o the monitor that
the regilstz2r is cff=-normal.

MB Enables tha monltor to operate
: the make~busy relay.

MST Indicates when the marker start
relay has opersated,

MST Indicates when the reglster has
recognized the completion of
dialing. '

X Enables the monitor to hold the
M relay.
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MON Enables the monitor to inform

the completing marker that the

call is a test or monitored
call. It also is used to in-
form the monitor that the
calling party is & centrex
custemer with or without a
private line class.

19, TRAFFIC REGISTERS
PERCENT LOAD REGISTER

19,01 With option XI, and with the circult

1dle, ground is supplied through the
GB 3200-Q) resistor to the LD lead which is
common to all dial pulse originating regis-
ters. A relay connected to the LD leead in
the traffic register circuit will be
actuated when the current supplied to it
through the 3200~ resistor falls below a
value which represents a predetermined per-
centage of the registers in the 1dle
condition.

ABANDONED PARTIAL DIAL REGISTER

‘19.02 If a call 1s abandoned after at least

one dilgit has been dialed or keyed,
but before-dialing or keying has been com-
pleted, the ON relay will release as usual,
Under these conditions relay PD will still
be operated and TM1 unoperated, and a cir-
cult will be closed from ground through a
break-contact of ON, make of PD, and break
of TM1 to lead APD for operating a peg count
register connected to this lead, The re-~
lease of ON releases P2A and PD. The PD
is made -loWw in releasing, so that 1t will
not open the operating circult of the peg
count reglster until it has had sufficient
time to operate. The PD keeps the FT and
BT leads open so that the register appears
busy until PD releases,

19,03 If a partial dial time~out occurs,

- both PD and ™M1 will be operated when
ON releases, and the APD lead will not be
grounded. The TM1 locks to a contact of PD
so that TM1 cannot close the APD lead., The
BT lead is also controlled by the TM1 relay
so that the register cannot be reselected
until ™M1 releases,

ABANDONED AND PARTIAL DIAL REGISTER FOR
DDD CALLS

19,04 With Lption TV provision is made 1in

the . a2gister to record the number of
forelgn area customer dialed or keyed calls
which are abandoned or timed out after nine
digits have been reglstered,

A. Avandon Calls

19 C5 If the customer abandons a call after
nine digits have heen reglstered, the
KS steering relay will be operated,
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Abandoning the call causes the release of

the SR relay, followed by the operation of

RL and the release of relay ONl. The ON1
releases the P2A and ON relays, The P2A
opens the holding circult of the slow-release
relay PD. The ON relay releases the pre-
translator (PST) operated relay followed by
the release of PRL and CMC. The CMC, in
releasing, closes a path to the FAPD traffic
register circult through a make-contact on
KS, an operated contact on PD, to a normal
contact on ON, to ground. This ground pulse
to the traffic regilster circuit is under
control of the slow-~release relay PD in
order to give the traffic register sufficient
time to operate,

19,06 The KS relay is locked to PD to prevent
the release of KS before PD releases.

19.07 The back contact of CMC is wired in

the FAPD lead to prevent a false oper=-
ation of the FAPD traffic register in case
the APD traffic register is operated by
another originating register at the time KS
is operated,

B, Partial Dial Time-Qut

19.08 If the customer dials or keys only
nine digits on a DDD call but does
not abandon, a partial dial time-out will
result. = The operation of TMA at the start
of the ninth digit will start the TM timer
to function. The time~out will cause the
operation of the TM relay which operates
T™1, which locks under control of the slow-
release relay PD, The TM1l also closes a
locking path for PD through a make-contact
on CMC to ground, This circuit arrangement -
makes sure that TM1 will remain operated as
long as PD is operated. The TM1l operates

With
"TM1 and PD operated, the marker is informed
that this call should receive partial dial

the MST relay which starts the marker.

treatment. The marker performs its func-
tions and transmits a release signal to the
register to cause its release. On the
release of the ON relay, the pretranslator
operated relays PST, PRL, and CMC release
in cascade, The CMC closes ground to the
FAPD lead to cause operation of the FAPD
traffic register and opens the circult to
the PD relay. The releasing time of PD
allows sufficient time for the operation of
the traffic register,

TRAFFIC USAGE RECORDER CONNECTIONS

20,01 The reglster busy for maintenance

(RBM) lead to the traffic usage re-
corder is grounded whenever the MB relay is
operated electrically and is used for indi-
cating that the register had been made busy.
This lead is also grounded whenever the
automatic monitor reglster and sender test
circuit is assocliated with the register on
a monitored service call.

20,

20.02 The register busy (RB) lead to the
traffic usage recorder 1s grounded
whenever the ON relay is operated indicating
that the register 1s being used, Where
the register is used in an office having
all wire spring relay registers, the cross-
connecting terminals RB and MB will be
connected, thus, causing the RB lead to also
indicate made-busy registers so that it
will truly indicate "not=-available=-for-
service" conditions., Where the register is
used in an office having some U~type relay
registers the cross-connection will be
omitted so that the wire spring register will
give the same indication as the U-type
register,
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SECTION III - REFERENCE DATA

1. WORKING LIMITS

1.01 Lines and Trunks

ITII NOILDIS

1 9884

TABLE E - CUSTOMER LINES AND PBX TRUNKS
DIALING COIN TEST 2-PTY TEST
7-15 PPS Dials . .
Cust Lines PBX 7-21 PPS App Pig. 9 App App Fig. 12 }App Fig. 13
Incl Coin Ext Dials PBX or 10 FPig. 33 (See (See

and 2-Pty MR Lines Att Trks Provided Provided Note A) Note C)
Ckt Volt Limits 45.50 66-75 45.50 66-75 | #5-50 66-75 125-135 45.50 Lk5-50 45-50
Max, Ext Ckt Loop
Res 2000 2700 2000 2700 1650 2350 2000 2000 2700. 12000 2700
Max. Line or Trk |
Cond Res 1800 2500 1800 2500 1550 2250 1420 1800 2500 2500
Min Line or Trk '
Cond Res 1300 1300 1300
Min Ins Res 10,000 20,000 | 10,000 20,000} 15,000 20,000{ 10,000 10,000 10,000 20,000{15,000 20,000
Allowable Rated )
Bridged 2 uF 2 uF 3uF 3 uF None  None
Capacity at Sub-
sets (See Note B)
Allowable Capac-
ity to Grd on
Either Side of .
Line 2.5 pF 2.5 uF
Max, Earth
Potential +10 +1

oV AoV +10V +10V 410V 410V [+10V 410V
Note:

A. The maximum allowable resistance of the ringer in the tip party subset is 1100 ohms (App Fig. 12).

resistance may be as high as 1940 +10 percent ohms where earth potential is limited to +3 volts,

B. Allowable bridged capacity for side tone coin collector with anti-sidetone subset is 3 yF.

C. The maximum allowable resistance of the ringer in the tip party subset is 4000 ohms (App Fig. 13).

The

II1 NOILIHES - DV3 dNSSI - T10-04092-dD
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1.02 Voltage Limits

VOLTAGE

-48
=72

+130
~-130

MIN MAX,
-5 -50
~66 ~75
+125 +135
-12% =135

1.03 Resistance Limits

(a) Model IT TOUCH-TONE Receiver

(1) The lead resisitance from terminal 9
of the N socke. to ground shall not

exceed 0.62 ohms,

(2) The lead resisvance from terminal 16
of the N socke: to battery shall not

exceed 0.62 ohms,

(b) Model IIT TOUCH-TONE Receiver

(1) The lead resistance from terminal 9§
of the F socke!t to ground shall not

exceed 0,62 ohms.

(2) The lead resistance from terminal 15
of the F socket to battery shall not

exceed 0,62 ohms,

2, FUNCTIONAL DESIGNATIONS

2,01 The functional reanings of the desig-~
nation of the operating elements of the

register are glven in the following table.

2.02 Relays
Designation

CMA~C

CN, CN1
CNT,CNT1-3
CR,CRA
CR1-4

SECTION III
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Meaning

1-1 Prefix Counter
2-Party

8-Digits Received
1C=Digits Received
Prefix 11 Dialed
A-Digit Register
Arandon

A-Digit Steering

DDD Area Information
B-Digit Regilster
B-Digit Steering
Busy Tone

C-Digit Register
Coln Interrupter
Ciass Group

Coin Line Release
Call Marker (After 3
Digits)

Call Marker Choice A-C
Coin

Coin Test

Coin Return

Coin Return

Lesignation

o
CTO-2

cu2/5

D2/5

DD8, DD8A
DD9, DDYA , DDIR
DL

DMS
DS

DT

E2/5
EOD

ES
F,F1A-B
F2/5

FS
FTO-3

FU2/5
G2/5
GS

MAN
MB
MCN
MF,MF1

MRL
MST ,MST1,MSTA
OBS

ON, ON1

OVL

P1-5

P2A

PBX 5

PD

PLN

PRL

PST

RA,RA1

RL

Meaning

C-Digit Steering
Class=-of-Service Tens
Class~of=Service Units
D-Digit Register
Directing Digit 8
Directing Digit 9
Delay (Digit Timing)
Delay Marker Start
D-Digit Steering

Digit Timing

E-Digit Register
End-of-Dialing

E-Digit Steering

Frame (Cut-In)

F-Digit Register
F-Digit Steering

Frame Tens (Location of
Line)

Frame Units (Location of

Line)

G-Digit Register
G~Digit Steering
Ground Test (Coin Line)
H-Digit Register
Horizontal Group (lLoca-
tion of Line)

H-Digit Steering
International Direct
Distance Dialing

ID Auxiliary

J-Digit Register
J-Digit Register
K~Digit Steering
K=Diglt Steering

Line (Pulsing)
L-Digit Register
L~Digit Steering

Line Link (Used on Dial
Tone Connections)
Iong Loop

Line Test (For Coin
Clearance)

Monitor or Test
Manual (Operator)
Make Busy

Manual Coin
Multifrequency TOUCH-
TONE Call

Marker Release
Marker Start

Observed Call
Ooff-Normal

Overload Condition
Pulse Counting

Pulse Counting Auxiliary .

5=-Digit Intra-~PBX
Partial Dial

Private Line Network
Pretranslator Release
Pretranslator Start
Digit Register Advance
Release Dial Tone Con-
dition

@

®

@

@
®
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‘ Designatlon

Meaning
RV Reversal (Centrex)
RV1,RV2 Toll Diversion Reversal
S1 Supervisory on Seizure

Service Code B Digit
Service Code C Digit

‘ SBO,1
SC0,1

S¢Z,sch C-Digit-Equals=~Zero
SD Stations Delay Timing
SR Supervisory
. STS Stations Steering
STR,STRA Steering
TA2/5. Translator A Digit
TAA,B Translator A Digit
. TB2/5 Translator B Digit
TBA-C Translator B Digit
. TBL Trouble )
TC2/5 Translator C Digit
™ Time Measure
T™1,A,B,C Time Measure

TP Tip Party - Line Test

‘TP1,2 Tip Party Test Auxiliary
TPA=D Tip Party Test Control
TPT 2-Party Test Timing
TFO=-i Vertical File Iocation
: B of Line
vaz/6 Vertical Group (Location

of Line)
Y0,3,6,9 TOUCH-TONE Translation
Z1-3 TOUCH-TONE Translation
‘ 2,03 Tubes

Designation Meanigg_
CR1~2 Coin Return Timing
cT Coin Test Timing
DT Digit Timing
™ Time Measure (Overall)
TPT 2=-Party Test Timing

«_ FUNCTIONS

3.01 This register is designed to perform
the following functions, some of which
may be omitted if not required.

3.02 To make itself busy under any of the
‘ following conditions.

(a) Register engaged on a service call.

(b} Register under test by the test
* circuit,

{c) Register made busy by means of a plug
in the make-~busy jack.,

(d) Failure in the 2-party test.

. . )

3.03 When seized by a dial tone marker

on a dial tone connection, to regis-
ter via the trunk link connector the class
number and line location of the calling
party and the number of the line link used
on the dial tone connection, and inform
the marker when this registration is locked.
Also to record whether there is a service
observing line connected to the calling
line. All of this information is trans-
mitted to the completing marker via the
marker connector after dialing or keying
has been completed.

3.04 To record information received from

the dial tone marker via the trunk
link connector that the call is from a
coin line, a 2=party message rate line,
or a manual line.

3.05 To provide for holding the reglster
by means of a slow-release relay from
the time that the marker has completed the
dial ivone connection and disengaged itselr,
until the reglster line relay and its
assoclated relays have been operated under
control of the customer loop and switchhook.

3.06 To hold the dial tone connection by

means of a ground on the sleeve lead
under control of the customer switchhook,
and to hold this connection during dialing
or keving by means of a slow~release SR
relay.

3.07 To transmit dial tone to the calling
station when the register has been
connected to the line and 1is ready to
receive dial pulses or TOUCH-TONE signals.
A 2-party identification test or a coin
test may be made before dial tone 18 trans-
mitted,

3.08 To disconnect dial tone after the
second pulse of the first digit

greater than 1 has been received during

a dial pulse call, or after the first digit

greater than 1 has been received on a

TOUCH-TONE call.

3.09 To count the number of dlal pulses
in each dialed digit.
3.10 To receive the frequenices representing

diglts keyed during a TOUCH-TONE call.

3.11 To register the dialed or keyed digits
on a group of five register relays per
digit on a 2=out=-of~5 basis.

SECTION IIT
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3.12 To steer registration of each digit
to the group of five register relays
corresponding to the digit received.

3.13 To register a prefix 1 or 1-1 on the
prefix counter and not on the regular
digit registers.

3.14 If the prefix counter is omitted, to
discard any digits, discard digit 1

untll the dilglt 2 or greater has been

reglstered on the A-digit register.

3.15 To determine by means of cross-connec-
tions in the regzister or by means of

information from the »retranslator how

meny digits are expected on the call, and

to cancel further registration when this

number of digits has heen received.

(a) To recognize that only one digit is

to be received on calls to zero oper-
ator by operating the manual relay when
zero is received for the A digit.

(b) To recognize that three digits are

to be registered on calls to X1l
operators (toll, information, etc) by
meansg of the relays of the X11 translator
which operate if ore is registered in both
B and C digits.

(c) To recognize that three digits are

to be registered on calls to 11X
operators (toll, information, etc) by
means of the prefix counter and registra-
tion of a diglit on the A register.

(d) To recognize that six digits are to
be registered on NPA-U411 foreign NPA
information calls.

(e) To recognize from the A digit or from

the B digit or from & combination of
the A and B digits, by means of the A- and
B-digit translator:s how many digits are
expected and whether to wait for the
customer to dial or key one additional
digit, for example. a party letter, before
canceling further registration.

(f) To recognize from the C digit, by

means of the C-digit-equals-zero
translator, thaet a DDD call is being
dialed or keyed.

(g) To determine the number of digits to

be registered when an interchangeable
NPA or local code 1s keyed or dialed and a
pretranslator 1s provided.

SECTION III
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(h) To recognize a single l-, 2-, or

3-digit straightforward code by means
of the single code translator relays and
to select a marker after the particular
code has been received.

(1) To select a pretranslator after the

third (or second) digit has been
registered 1n those offices where the
numbering plan is too complex to permit or
economically Jjustify translation and
determination of the number of expected
digits by means of connections within
the register, to pass the registered
code digits to the pretranslator, and to
recelve from the pretranslator the
following information:

(1) The minimum number of digits
expected on the call.

(2) Whether or not a party letter of
the fifth numerical digit may
follow the fourth numerical digit.

(3) Whether the three digits on the A,
B, and C registers constitute an
operator code such as 211 or a vacant
code, in which case the register will
select ‘a marker immediately after
release from the pretranslator.

(4) whether on calls from coin lines the

coin should be returned before
establishing the connection from the
calling line to a trunk.

3.16 To select a completing marker when

dialing or keying has been completed.
As described below, a 2~party identifi-
catlon test, or a coln test may be made
between the end of dialing and the selection
of a marker.

3.17 To transfer to the completing marker
the following information:

(a) Class of service of the calling line:
class group, class tens, and class
units.

(b) Calling line location: frame tens,
frame units, horizontal group, verti-
cal group, and vertical file.

(c) Number of line link used on the dial
tone connection.

(d) Whether the calling line is connected
to a service observing line.

o
@

®

@
@
®
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{e) All digits dialed or keyed by the
calling customer, including a 1-1
prefix i1f dlaled or keyed.

(f) Ground on lead LT, LT1, LT2, LT3,

11, FVD, 2DT, or X1l to indicate a
local call, a digit 1 access call, a PPCS
call, a private line network call, a 11 pre-
fix call, a 5-digit centrex call, a 1XX code
centrex call, or a U4-digit centrex call
to cause the marker to use the proper
translator.

(8) Grounds lead 7 of the digit 1 beyond
the last to provide a means for the
completing marker to check that the entire

called number has been transferred.

{(h) Grounds lead PS, PD, or PK to indicate
8 permanent signal, partial dial, or
& regular call.

(1) Grounds lead RP or TP to indicate that
the ring or tip party of a 2-party
i1ine 18 calling. Lead RP is also grounded

or. calls from lines other than 2-party.

{J) @ronnds lead CR, SCN, or SCK to indicate

that a coin has been returned, a stuck
coin has been encountered, or that no coin
return has been attempted with App Fig. 11,
or grounds SCK or SCN on a coin line call
with App Fig. 33 to indicate that a coin
has been deposited or that a coin has not
been deposited, respectively.

3.18 To open the tip, ring, and sleeve
toward the calling customer upon a
signal via the RL lead from the completing
marker. Tuis releases the dial tone con-
nection and permits the completing marker
to establish a connection from the calling

line to a trunk.

3.19 To hold the register via the I, lead

‘ to the marker connector, so that the
calling customer cannot release the con-
nection while the marker i1s engaged, and

80 that the release of the dial tone connec-
tion will not release the register.

3.20 To disconnect from the marker when the
marker grounds the MRL lead and to
return to normal.

3.21 To recognize an abandoned call by the

customer at any time before a marker
is engaged, and to restore the register and
dial tone connection to normal.

3.22 To meke & 2-party identification

test on two party iines before dial
tone is transmitted and again after dialing
or keying has been completed. After the
second test haa been completed, to engage a
marker and transmit to it the results of
both tests. If the test results do not
match, both TP and RP leads will be grounded,
and the completing marker will cause a
trouble record to be made.

3.23 To test the TP relay on its test

operate current at the end of every
call from a ring party on a 2-party class,
and to test the TP relay for release on
open circult at the end of every call
from a 2-party class. If the TP relay
fails to operate or releagse the register
will not restore to normal and a time-out
alarm will be given.

3.24 To make a test for presence of a coin

before dial tone is transmitted on
calls from coin~first loop-start coin
lines. If a coin is deposited the call is
allowed to proceed. If the coin is not
deposited within 25 seconds nominal a
marker is engaged and the line is connected
to a permanent signal holding trunk. This
time interval 1s reduced to 12.2 seconds
nominal during office overload periods.
Switchhook supervision is maintained during
coin test.

3.25 To make a test for presence of a coin
after dlaling has been completed but
before a marker has been engaged on all
calls except those to zero operator from
dial~tone-first coin lines. If a coin is
deposited a marker will be engaged and the
call will proceed in the ugual manner. If,
on other than zero operator calls, the
coin is not deposited, the register will,
with Fig. 7, 10, or 11, tranasmit to the
customer no such number tone after 11.9
seconds nominal, or an announcement after
4.5 seconds maximum. With Fig. 33 the
marker will be engaged. If the customer
abandons the call, the register will release.
If the coin is deposited during the tone
period, the call will be completed. 1If
nelither is done, a stuck register time-out
will oceur 25 seconds nominal after the end
of dialing, and the register will return
to normal. The customer will be reconnected
to the line circuit which will function to
cause a new dial tone connection to be
established and the customer will receive
dial tone as on & new call. Switchhook
supervision is maintained during coin test.

SECTION III
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3.26 To provide coin return features as
follows:

(a) To return the coin on abandoned calls
and permanent signals.

(b) When App Fig. 11 is provided, to return

the coin on calls to operator trunks,
service trunks, and other free trunks on
the trunk link frame.

(c) To check for coin clearance after

coin return with App Fig. 11 and to
inform the marker if a stuck coln condi-
tion is encountered.

3.27 To measure time while awaiting an
additional digit, such as party letter,
when this is required.

3.28 To measure time (25 seconds nominal

during normal losds and 11.9 seconds
nominal during heavy lcads) while waiting
for the first digit to be registered. 1If
the digit is dialed or keyed the timer is
recycled and the call proceeds. If the
digit is not dialed or keyed, a marker is
engaged and the line 1& connected to a
permanent signal holding trunk.

3.29 To measure time between digits (25
seconds nominal during normal loads,
and 5.7 seconds nominal during heavy loads).
If the customer is too slow in dialing or
keying, a marker is engaged and the line is
connected to a partial dial trunk.

3.30 To measure time from the completion

of dialing or ke:sing (or PS or FD
time-out) until the resgister restores to
normal. This interval is 25 seconds nominal.
If the register does not restore in this
time, the timer circul’ attempts to restore
the register. If the itimer is successful 1n
this action, the calling line will originate
& new call and recelve dial tone from a new
register. If the register does not release,
e lamp will be lighted at the maintenance
center to indicate the stuck register and
a common timer will be started, which, after
an interval, will caus2 an alarm.

3.31 To recognize a mronitor or test signal
from the dial tcne marker while it is
getting up the dial tcne connection, and to
connect to the automatic monitor register
and sender test circuit or to the register

SECTION III
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test circult via the master test control
circuit for that call, and to inform the
completing marker that the call is a
monitored or test call.

3.32 To recognize a manual originating line
signal from the dial tone marker

while it is setting up the dial tone con-

nection, to open the dial tone lead, and to

treat the call as if the customer had

dialed or keyed zero. On noncoin calls

the marker will be engaged immediately

and zero will be transmitted for the

A digit. On ccin calls the coin will be

returned, and then a marker will be engaged

and the line connected to a zero operator

trunk.

3.33 To start the assocliated interrupter

circuilt and to supply busy tone to
the calling customer and to disengage the
marker when it grounds the busy tone (BT)
lead. The register will release when the
customer dlsconnects in response to the
tone. If the customer does not release,
stuck register time-out occurs and the
action described above takes place. Relay
BT is operated by the marker where there
are no trunks or no linkages for connecting
the call, where the marker cannot operate the
MBL relay, or where the marker cannot com~
plete its functions.

3.34 To operate a percent load register
when a predetermined percentage of
the registers are busy (option XI provided).

3.35 To operate a traffic register to count
the number of abandoned partlial dial
calls.

3.36 To operate a traffic register to count
the number of DDD calls registering
only nine diglits.

3.37 To provide for grounding class lead
OR for home NPA calls and for ground-
ing lead FAC for foreign NPA calls.

3.38 To operate a traffic register to count
the number of TOUCH-TONE originated
calls.

3.39 To start the associated interrupter

circuit and to supply busy tone to
the calling TOUCH-TONE customer when non-
used combinsations of slgnal translating
relays are operated.

o
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To provide for operation with the
centrex feature.

3.41 To provide for operation with the
traffic usage recorder circuit.
3.42 Where zero prefix counter is provided,

to determine whether an initial zero
is a person.person collect speclial call
(zero followed by additional digits) or a
zero operator call (zero not followed by
additional digits). .

To provide for operation with the
centrex private line network feature.
3,44 To indicate that an information oper-

ator in the local NPA is desired when
the digits 1-d411 are keyed or dialed.

3.45 To provide special coin features as
follows.

(2} To provide coln test without coin

return by the register on zero
operator calls, and to indicate to the
marker, a "coin deposited" condition by
ground on the LO lead or a "coin not
deposited" condition by ground on the L2
lead.

(b) To permit bypassing of the coin test
and/or coin return features on service
calls and calls to certaln free trunks.

3.46 To provide 3.0~ through 4.5-second
timing on coln test.

3.47 To provide connection to an announce-
ment system after time-out of the

3.0 through &4 .5~s8second coin test timing

interval.

3.48 To permit limited overseas dialing in

registers equipped with the person-
perscn collect special and prefix digit 1
features, and where the registers also
function with pretranslators.

(a) To provide to the marker on overseas
dialing, translator indications FAC

and FVD on person-to-person calls preceded

by O-1 or FAC and 1l-1 on statlion-to-station

calls preceded by O-l-1.

3.49 To permit monitoring of 3-digit
intercommunication calls. :

3.50 To permit operation with individual
and 2-party lines over external

" loops up to 2700 ohms when reiay LOLP oper-

ates from the dlal tone marker.

3.51 To provide -72 volts nominal to the
primary winding of the 1L relay for
long loop pulsing.

3.52 To provide for PBX toll diversion of
toll calls dialed by restricted
stations over adial "9" trunk groups used by

PBX operators for toll completion,

3.53 To reverse the tip and ring connection
to the calling line on signel from

the completing marker when toll diversion

is being invoked.

3.54 To prevent a false release of the I,
relay during tip and ring reversal,

but to recognize an abandoned call after

the reversal and cause immediate release

of the marker,

3.55 To function as follows with coin Fig.

33 provided:

(a) Test for presence of coin on all
calls at end of dialing.

(b) Test for coin over tip lead only with
ring lead open.

(c) Summon marker immediately following
coin test on all calls.

(d) Ground lead SCK to marker to indicate
coin-present condition or lead SCN to
indicate coin~not=-present condition.

(e) Return coin on permanent signal and
abandoned calls only.

(f) Test operate the GT relay on every

coin call, If GT and, in turn, GT1
fail to operate, the register will not
restore to normal and a time-out alarm
will be given.

3.56 To function as follows on IDDD calls
with or without use of the IDDD pre-~
translator,

(a) To recognize the prefix code 0-1 as
the start of an IDDD call and accept

additional digits in the usual way if

dialed by an eligible IDDD customer.

(b) To immediately call for the marker on

recognition of the 0-1 code if
dialed to a register not equipped for
IDDD.

(c) To provide ground on leads 11 and FAC
to the completing marker on recog=-

nition of the prefix code 0-1-1, indi-~

cating an IDDD station-to~station call,

(d) To provide ground on leads FVD and
FAC to the marker for the code O-1,
-indicating an IDDD person-to-person call.

.(e) To cause reorder tone to be returned
immediately on keying of the invalid
IDDD preflix codes 0-1-1-1 or 0-1-1-0.

SECTION TIX
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(f) To summon a marker on keying of the
prefix digits O-1-C with the digit
"0" in the A-digit position.

(g) To recognize the TCUCH-TONE frequen-
cles generated by the TOUCH-TONE
button to right of the zero button as an

end-of~dialing EOD signral.

3.57 To function as follows where the
register does not use an IDDD pre-
translator on the call.

(2) To time on e repetitive digit basis

after the seventh digit of an IDDD
call has been recelved if the call is
initiated by a dial puise customer, or
on some IDDD arrangements, by any dial
pulse or TOUCH-TONE customer.

(b) To immediately call for a completing
marker if the EOD signal is keyed
after reglstration of <he G digit.

(¢) To cause reorder tone to be returned
1f the EQOD signal is keyed prior to
registration of the G digit.

3.58 To function as follows where the
register uses an IDDD pretranslator
on the call,

(a) To ground lead 11 instead of LT to

the pretranslator connector circult
as a request for connection to the IDDD
pretranslator,

(b) To recognize the ebsence of ground

on all leads CMA, CMB, CMC, CM3, and
SD as an indication that repetitive digit
timing 1s required on this call after
seven digits are rece:ived,

{c) To recognize ground signals on both
leads CMB and SD as an indication
that repetitive digit timing 1s required
on this call after eizht digits are re-

celved.

(¢) To recognize ground signals on both
leads CMA and SD as an indication
that repetitive digit timing is required
on this call after nine diglits are re-

ceived.

(e) To recognize a ground signal on lead

CMA alone, as an indication that the
marker should be summoned after nine
digits are received.

(f) To recognize & ground signal on lead
CMB alone, as an indication that the

marker should be sumrmoned after ten digits

are received,

SECTION III
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(g) To recognize a ground signal on lead

CMC alone, as an indication that the
marker should be summoned after eleven
digits are received.

(h) To recognize a ground signal on lead

CM3 alone, as an indicatvion that the
marker should be summonea after three
digits are received,

3.59 To provide for the handling of inter-

changeable NPA and local area codes
without timing on any interchangeable code
under the following conditions:

(a) Prefix digit O or 1 must be dialed
for initiating 10-digilt calls,

(b) Calls within the home NPA must be
dialed on a 10-digit basis.

3.60 To provide for the handling of inter-

changeable NPA and local area codes
with timing provided only on 0+ traffic,
and all 1+ traffic requires ten digits.

3.61 To permit use of the electron tube
DT timer for timing on interchange=-
able codes.

4, CONNECTING CIRCUITS

4,01 When this circuit is listed on a
keysheet, the connecting information
thereon is to be followed.

L,02 This ecircuit will function with the
following crossbar system circuits.

Marker Circuit - SD-25550-01
Dial Tone Marker Circuit - SD-26001-01
Completing Marker Circuit - SD-26002-01

Originating Register Marker Connector -
Register Part - SD~26024~01

Preference Control Circuit for Marker
Connector - SD-26029-01

Originating Register Marker Connector,
Marker Part - SD-26023-01

Marker Connector Circuilt - SD-25586-01

Automatic Monitor Register and Sender
Test Circuit -~ SD-25680-01

Master Test Control Circult -~
SD-25800-01

Master Test Frame Jack, Lamp, and Key
Circuit - SD-25762-01

@
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Signal Circuit, No Such Number Tone
Supply - SD=-25791-01

Trunk Link and Connector Circuit -
SD~25549-01

Trunk Link Connector Circuit -
8D~-26032-01

Master Test Frame Connector Circuit -
SD-25805-01, SD-27718-01

60~ or 120-IPM Interrupter Circuit -
SD~25814-01

Miscellaneous Circuit Originating
Reglster Frame - SD-25797-01

Group=-Busy Cilrcult - SD-25795-01
Traffic Register Circuit = SD-25892-01

Pretranslator Connector Circuit -
Sh-25569~01

Pretranslator Connector Circuit =
Originating Register Part - SD-26038-01

Pretranslator Circuit - SD-25568-01

Traffic Usage Recorder Circuit -
SD-95738-01

TOUCH-TONE Calling Recelver, Model II -
SD~95287-01

TOUCH-TONE Calling Receiver,
Mode) III - SD~98148-01

Time Delay Control Circuit =~
SD=94820-01

Amplifier Circuit - SD-95281-01
Announcement Circuit - SD-95283-01
MA 'AC ING TESTING UIREMENTS

5.01 The originating register shall be

capable of performing all the service

functions specified in this clrcuit descrip-
tion and meeting all the requirements of

the Circuit Requirements Table and also
shall be capable of functioning under test
conditions listed below.

5.02 The pulsing and counting functions of
the register shall be checked with
the following conditions:

(a) A precision pulse generating circuilt
- such as SD-25680-01, or equivalent,
capable of generating dial pulses within
the 1limits of accuracy given in Fig, 8

in Informetion Note 304 in the SD.

(b) Equivalent loop circuits such as
shown in PFig. 9 in Information Note
304 in the SD. Figure 9A-F shows the
condition for testing the register for
functioning on noncoin and loop-start
coin lines and Fig. 9G=-J shows the condi-
tion for testing the register for func~
tioning on ground-start coin lines.

5.03 Nominal circuit conditions may be
employed 1n these tests except as
specified in (a) and (b) below.

(a) The pulsing and counting features of

the register circult under test shall
be checked using the pulsing and loop and
leak conditions covered by Fig. 8 and 9.
At least four diglts; two diglts of less
than 5 pulses, preferably nines or zeros,
shall be dialed under each condition and
all digits dialed shall be correctly
reglistered,

(b) The test circuit shall provide an

interdigital interval of 183 + 13
ms for the pulsing conditions of Fig.
BE. TFor other pulsing conditions this
time may be exceeded,

5,04 Under certain dialing interrupter
test conditions where the inter-
digital interval is short, the TMB relay
may not have sufficient time to operate
so as to cause a recycle of the T™M timer
at the start of each digit. Due to this
limitation, 1t may not be possible to test
the register with the OVL timing relay
operated and using a large number of digits,
each with a high number. Under these
conditions, the TM timer may function be-
fore the entire number is dialed. With
the OVL relay unoperated, any number of
digits, each of any number may be dialed.

6. _TAKING EQUIPMENT QUT OF SERVICE

A, Register Circuit or Any of Its
gsgsociated Apparatus

6.01 1In order to take the register or any
of its associated apparatus out of

service, insert a No. 322A plug in the

assoclated originating register make~busy

(ORMB) Jjack at the jack bay of the master
test frame,

B, General Precautlons to be Followed
When Working on the Apparatus

6.02 When working on the apparatus, the
register should be made busy by
inserting a No. 322A plug, in the associated
ORMB Jack at the Jjack bay of the master
test frame, No further precautions are
necessary other than those noted in the

Circult Requirements Table,

SECTION IIX
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{. ALARM INFORMATION
TIME-OUT ALARM

A  Condition

7.01 If an originating register encounters
an extended delay in the performance

of its functions the register timing circuit

will operate and attempt to release the

register as covered in 5, SELECTION OF

COMPLETING MARKER ~ RELEASE OF REGISTER of
the detailed descripticn except in the case
of a fallure of the 2-party test or failure
of the GT operate test in coin Fig. 33, in

which case the register will be held off-~
normal,

B, Indication

7.02 If the register releases satisfac~

torily, the only indication of the
condition will be the momentary lighting
of the time-out (TO) lamp for the register
on the master test frame., Should the

SECTION TIII
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register fall to release, the TO lamp will
remain lighted and the common alarm timing
circuilt will function and, after 10 to 15
seconds, operate the major alarm and light
the register and sender time~out alarm
(R=-S=TOA) lamp.

C. Action Reguired

7.03 1If, in response to a major alarm, a

lighted time-out (T0O-) lamp is found,
insert a No. 3224 make-busy plug in the
originating register make-busy (ORMB) jack,
assoclated with the TO- lamp to sillence
the alarm and to remove the register from
service,

FUSE ALARM

7.04 If, in response to a major alarm, an

FA lamp is lighted at an originating
register frame, it is an indication that a
fuse has operated at the assoclated frame,
Replace the operated fuse to restore the
alarm and extinguish the FA lamp.

o ¢
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SECTION IV - REASONS FOR REISSUE

D._ Description of Chénges

D.1 A trouble condition has been encoun-
tered which only occurs on the
abandonment of foreign area calls after
three digits are dialed in registers equipped
with option OT (provided on Drawing Issue
41D), and which function with the pretrans-
lator circuit. This trouble prevents the
register from releasing and is caused as
follows, When the pretranslator operates
the register CMC relay for the foreign area
code translation, relay PD, previously
operated by relay P2A, is locked operated
by contact 2 (CMC). Contact 4(PD), with
options PS equlpped, provides a holding
ground for ithe steering relays in addition
to the off-normal ground at contact 2(ON),
When the call 1s abandoned after three
digits, the normal relay sequence is as
fcllows, The L releases, SR releases, RL

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5141-AWM=-RBC-GW

operates, ON1l releases, and ON releases.
The release of ON should cause all operated
relays to release. However, relay PST is
held operated over its operate path, which
includes a front contact of relay DS, to
ground at contact 10 (STRA). Since PST
cannot release, relays PRL, CMC, PD, and
DS are also held operated and the register
1s locked out of service, This trouble is
corrected by replacing option PS with
option PT. In effect, this removes the
holding ground provided by contact 4(PD
from the steering chain, permitting DS to
release, and, in turn, the PST, PRL, CMC,
and PD relays. Option PT was provided on
Drawing Issue 42D, and rated after-date
Standard, to correct a condition causing
trouble record cards without line memory
and digit information on some intracentrex
calls. Option PS was rated Mfr Disc. on
Issue 42D, Option PT must now be applied

to ali registers equipped with option OT

and App Fig. 17, on an "AC" basis.
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