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CROSSBAR SYSTEMS 
NO. 5 

ORIGINATING REGISTER CIRCUrI' 
DIAL PULSING AND "TOUCH-TONE®''. CALLING 

CHANGES 

D. Description of Changes 

D.l A modification is made to bring CADs 
6, 16, and 49 into agreement with 

WECo T drawings. This involves the FAC lead 
and options associated with IDDD operation. 
This change is made on a 11D11 no-record 
basis per agreement with WE. 

D.t A modification is provided, as a re-
sult of EC MS!-3007, which disables 

the TOUCH-TONE®recoiver if the call is 
started with dial pulses. This will pre­
vent trouble record cards due to mutilated 
digits ~aused by the mixing of dial pulse 
and TOUCH-TONE digits on the same call. 
Such cards can be generated where the 
initial digit of a call is "dial pulsed" 
via switchhook flashing and the rest are 
sent in the usual fashion from a TOUCH-TONE 

BELL TELEPHONE IJ\BORATORIES, INCORPORATED 
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station set. The modification consiAtA 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 receiver will be rendered 
inoperative by the operation and locking of 
the P2A relay if the first digit is received 
in dial pulse form. If instead, the first 
digit is sent in the TOUCH-TONE mode, the 
operation and locking of relay MF maintains 
battery to the receiver. A contact of relay 
STR is also included in this modification 
to insure continuity of battery to the re­
ceiver when the initial <lip;i.t is received 
in TOUCH-TONE fashion. 'l'he new orronp;cment 
is denoted by option NP, rated ofter-date 
Standard. The former wiring is optioned 
NO, rated Mfr Disc. Also, where the Auto­
matic Monitor, Register, and Sender Test 
Circuit - sn-25680-01, is used for monitoring 
originating registers, it will also require 
modification, per Drawing Issue 97D. 
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CROSSBAR SYSTEMS 
NO. 5 

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

CHANGES 

B. Changes in Apparatus 

B.l ~ 

LOLPl Resistor, KS-l9150,L3,lOK, 
Option NM, Fig, 29 , 

D. Description of Changes 

D.Ol On Drawing Issue 31D, the register was 
arranged for -72 volt operation 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 seized 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 prepar~ 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, is not affected by this monitor 
failure. 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 LW 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 LOLP relay in the monitor 
when the monitor-register connection is 
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 capacitor to the opposite side 
of the LW diode thereby permitting the 
capacitor to discharge to the -48 volt level 

when the register releases following 
long loop service. In addition, the LW 
diode is shunted by a lOK 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 Unigauge Cabling feature 
that are also arranged for operation with 
the AMRST circuit, on an AR basis, 

D,02 In CAD 31, a strap is added from 
TS(G)22 to TS(G)l5 for agreement 

with WE drawings, This change is made on 
a "D'' no-record basis. 

F, ChaJ16ea in Description of Operation 

F,01 In 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 initially 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 dial tone marker will 
operate the SSR relay over lead Pin setting 
the dial tone connection between the calling 
line and originating register. 

F.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 
ef.fect 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 Dre.wing Issue 20D, 60-IPM line­
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 CO~n1ITION 

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 operating lead ST, 
grounds lead ST to the interrupter circuit 
to start it and supplies 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 ca.11, if the completing 
marker cannot set up a call to a 

>1:,-1yba.ck., overflow, partial dial, or vacant 
,:uu" trunk due to a shortage of trunks or 
c:n:. :, .. :::.:).s, l t cannot use one of the common 
overflow trunks because they are not 
ar:ra.n,::;ed for coin operation. It, there­
fore, operater t:1.e BT relay, which releases 
the marker connector and completing mar:.ter 
by openinp: lead ST, grounds the ST lead to 
the inter·rupter circuit to sta.rt 1t and 
supplies busy tone through the TN coil to 
the calling customer. When the customer 
disconnects, the coin is returned a.son any 
abandoned call. 

PERMANENT SIGNAL - ALL BUSY CONDITION 

17,04 On permanent signal calls, if the 
marker ca.nnot set up the call to a 

permam,at signal trunK, 1 t will attempt to 
connect the calling line to a common over­
flow trunk. It is satisfactory to connect 
a coin 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 a shortage 
of trunks or channels, it will operate 
relays RL and BT in the register. Relay 
RL 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. 
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 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 legitimate calls. A 
register will be held for about 12.2 seconds 
on each seizure by one of these excess 
faulty lines. 

'!'ROUBLE RELEASE 

17.06 If the marker is unable to complete 
a connection because it has en­

countered a trouble, it w:!.11 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 willreceive busy 
tone as described above, and the register 
will restore to normal when the customer 
disconnects. On calls from culn lines the 
coin will be returned as on any abandoned 
call. 

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

ABANDONED PARTIAL DIAL REGISTER 

19.02 If a call ~s abandoned after at least 
one digit 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 TMl unoperated, and a cir­
cuit will be closed from ground through a 
break-contact of ON, make of PD, and break 
of TMl 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 
ls made slow in releasing, so that it will 
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not open the opera ting ci·rcui t of the peg 
count register until it has had sufficient 
time to operate. The PD keeps the FT a.nd 
BT leads open so tha.t the register a.ppea.rs 
busy until PD releases. 

19.03 If a. partial dial time-out occurs, 
both PD and TMl will be operated when 

ON releases, and the APD or APPB lead will 
not .be grounded. The TMl locks to a con­
tact of PD so that T'Ml cannot close the 

BELL TELEPHONE LABOR~TORIES, INCORPORATED 

DEPT 5241-AWM-RBC-JN~ 

APD or APPB lead. The BT lead is also 
controlled by the TMl relay so that the 
register cannot be reselected until TMl 
releases • 

19.07 The back contact of CMC is wired in 
the FAPD lead to prevent a false 

operation of the FAPD traffic 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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CROSSBAR SYSTl~MS 
NO. 5 

ORIGINATING REGISTER CIBCUrI' 
DIAL PULSING AND TOUCH-TONE® CALLING 

CHANGES 

D. Description of Changes 

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

Drawing Issue 4lD by options PD, PE, PF, 
and PG, in conjunction with modifications 
for international direct distance dialing 
(IDDD). These options were referenced in 
~rcuit Notes 171 and 172, however, in 
Note 171# a statement requiring the replace­
ment of option PD by option PE where the 
PPCS feature is added in registers manu­
factured prior to Drawing Issue 4lD, was 
inadvertently omitted. Also, an omission 
was made in Note 172 for indicating that 
option PF must be removed, if equipped, 
when modifying the register for IDDD. This 
change is made on a D no-record basis per 
agreement with WE. 

D.2 :Miscellaneous errors and omissions 
on the drawing are corrected to bri • .g 

the SD- into agreement with WE "T" draw­
ings. 

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-Tom;@ end-of-dialing sig­
nal. Accordingly, part 8 of these tables, 
pertaining to operation with the TOUCH-TONE 
special signals, is also revised to re­
flect the cross-connections required where 
these signals are used on IDDD operation. 
Also, certain cross-connections shown in 
part 8 pertaining ~o the handling of 1XX 
centrex codes are deleted since they are 
also indicated in nart 10 of the tables 
which applies 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 TE IE PHONE IABORATORIES, INCORPORATED 

DEPI' 5241-AWM-RBC-PKM 

a ground bar located on the originating 
register line memory ORIM frame. Previously, 
these ground potentials were cabled to the 
ORIM frame from the originating register 
OR frame. This modification reduces the 
number of leads between the OR and ORI.M 
frames. 

D.5 To provide additional maintenance 
facilities 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-25574-0l, Fig. 
61, are added to the Originating Register 
TOUCH-TONE Receiver and Control Frame, 
J27962c. 

D.6 It has been determined that a -48 volt 
signal battery instaad of a -48 volt 

talking battery is required for the TOUCH­
TONE receiver, J99289B. Accordingly, the 
talking battery per SD-25574-01, Fig. 24 1s 
removed from the Originating Register 
TOUCH-TONE Receiver and control Frame, 
J27962c. 

n.7 An addition is made to the J- Spec 
infonnation for permitting the U and 

Y TOUCH-TONE Control Unit, J27958AA, to be 
mounted on the Originating Register TOUCH­
TONE Receiver and Control Frame, J27962c. 
Previous to this change, 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 420-type diodes with 

446-type. Manufacture of the 420-type has 
been discontinued. On J27962BB~,.the compon­
ent assembly, ED-94823-0l, GRP5M 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, GRP58i.J.. 
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CIRCUIT DESCRIPrION 

CROSSBAR SYSTEMS 
NO. 5 

ORIGINATING RF.GISTER CI~UIT 
DIAL PULSING AND TOUCH-Tom,(!Y CALLING 

CHANGES 

D. Description of Changes 

D.l Changes are made to include in the CADs 
the "MTF AUX CONT BAY" as e. terminating 

point for this circuits outgoing leads. 
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J~CTION I - GENERAL D£SCRIPI'ION 

l. PURPOSE OF crncurr 

1.01 Vhen a customer orir,inates a call, a 
dial tone marker causes a connection 

to be established between the customer line 
and an originating register. The originating 
register transmi·~s 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 is 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 register receives, 
from the dial tone marker, infonnation 

as to the type of line connected whether 
centrex, individual, 2-party, coin, or 
Unigauge. 

1.03 On 2-party message rate lines and 
2-party flat rate lines in offices 

equipped with automatic message accounting 
the register makes a party indentification 
test and transfers the result to the com­
pleting marker so that the proper party can 
be charged for the call. · · 

l.o4 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 pennanent 

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, GENERAL DESCRIPI'IQN OF OPERATION 

2-01 When a customer lifts the receiver to 
o:rig1nate a call, the line circuit 

line :relay operates and starts a series of 
e-nmts which results in the establishment 
of a connection from the calling line, 
through the link line switch, the link 
junctor switch, trunk link junctor switch, 

and trunk link tr,mk switcn tc a~, ::..:::e ,-::'..;;.: 
pulse originating re,:;ist.cr c-ircui :.. :•,.is 
connection is establisheo u.ncer cont.rel cf 
a dial tone marker and'is known as a c:...a: 
tone connection. Each register has a tip, 
ring, and sleeve appearance on a trurik 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 a trunk and connecting a line to 
it. Figures 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 from the 
fact that dial tone is supplied to t~e 
calling line over this connection when the 
register is 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 
certain information concerning the ider,ti-vY 
of the calling line to memory relays i~ the 
register, because the completing marker, 
which will be used to set up the originatin 6 
connection from calling line to trunk, will 
need this. The dial tone marker causes this 
information to be passed to the register via 
the trunk link and connector circuit. ~his 
information consists in the class of service 
of the calling line, its location on the 
line switches, the line 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 
not. 

2.o4 When the dial tone connection is 
being established the dial tone marker 

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

2.05 The class and line identifica::.o~ 
relays operated as described .i'::cc:e 

will lock to an off-nonnal rela~• ::..:: :.:-.e 
register, which is operated &!1<: ~,e:. ::;,· 
a slow-release relay opera tee ty :..,t :., :.::.:.. 
tone marker. When the dial tor,e co:~':e.::t:.o:r, 
has been established the marker rel(;ases 
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and allows the register line relay tu 
operate over the dial tone connection 
and customer loop. The line relay operates 
its auxiliary relay whi~h 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 di~l pulses or TOUCH­
TONE signals and transrd ts di.al tone to 
the calling customer. 

2.06 The customer dia:.s or keys all of the 
digits required Jor the identification 

of the wanted line or tperator trunk. and the 
register engages a comrleting marker via the 
marker connector circu: t. The register 
recognizes when all of the digits have been 
registered in one of stveral ways. 

2.07 If a zero is dia~.ed for the A digit, 
counting relays torresponding to a 

ten will be operated. If the digit zero 
is keyed for the A dig:.t, translating relays 
corresponding to a zer1, will be operated. 
If the register is not arranged for person 
person collect special service a circuit 
through the counting o~· translating relays 
will operate the manua_ relay which indicates 
that the zero operator is wanted and no 
further dialing or key.ng should be expected. 

?.08 If the register _s arranged for PPCS 
2°rvice the zero prefix counting 

n.,,Jay O.c" 'i'!ill be opera~ed. 'rhe OP relay 
,,,tarts the digit timer to time for further 
0c~lts to be dialed or keyed. If another 
digit ie ~!sled or key•d before the timer 
times out, the regilte~ will wait for the 
remaining digits, and ~hen call for a 
marker to compl~te the call. If na further 
digits are dialed or ko,yed after the zero 
prefix, the digit time: operates causing 
the manual relay to op 0]rate indicating that 
the zero operator is r~quired and no further 
dialing or keying should be expected. 

2.09 If an Xll servic~ operator is called, 
all of the relays of the local Xll 

translator circuit ope~ate because one has 
been registered in bot, the Bard the C 
digit, and t~is causes the ~~rker to be 
engaged. If a pretraLslator circuit is 
used, the local translator is omitted and 
the pretranslator trarslates the Xll codes. 

~.~O If an llX service operator is called, 
the 1-1 prefix counter relays 

operate as a result of the two preliminary 
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one-pulse digits, and estaollsh a circ~it 
through a contact of the B-digit steerinG 
relay to cause operation of the marker 
stare after tne A digit has been reF,istered. 
The X of the llX coae will oe registered 
on the A-digit register and the B-digit 
steering relay will be operated when the 
A uigit is registered. 

2.11 The digit steering relays are used to 
determine wnen particular digits have 

been registered. Where all customers are 
called by dialing or keying the same number 
of digits 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 required. 

2.12 Where callrc to a different customer 
require a different number of digits, 

it is necessary to have some distinguishing 
mark in the called code which will in1icate 
the total number of digits for the call 
being served. In rela~ively simple cases 
the number registered on the A digit will 
fu~nish this distinguishing mark and will 
indicate the total ~umber 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 regis­
tered and can connect different digit 
steering relay contacts to the marker start 
relay winding for different numbers on the 
A register. In this manner diff~rent num­
bers on the A register can mark different 
digits as the la;t digit. Unused A digits 
will cause the marker to be engaged immedi­
ately for connection of the line to a vacant 
code trunk. 

2.13 In more ~0mp1ex cases an A-digit trans-
lator and a ~-digit translator will be 

provided. In 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-digit 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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:;.ne same number of digits for all customers. 
FQr example, manual offices may have- party 
:etters for some customers and not for others 
and some 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. If 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 registered. 

2.15 In certain cases where all local calls 
are 7 digits, the B-digit translator 

is used alone to indicate 10-digit foreign 
area calls. AC-digit-equals-zero trans­
lator may also be provided to detect DDD 
codes of the form NNO. In both these cases 
vacant codes require 7 digits before 
routing. 

2.16 Where a singie 1-, 2-, or 3-digit code 
is used to call a straightforward 

operator, the single-digit translator may 
be used. The windings 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 register 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 pre translator which will 
perform the translation and operate relays 
:1n tbe register to indicate how many digits 
to expect on the call. Crose-connections 
rrca these relays to the marker start relay 
and tbe register steering relays cause the 
11111rker to be selected when the dialing or 
keying 1• completed. 

2.18 The register can be arranged in two 
way1 to handle centrex service. 

(a) TWo separate groups cf reg:.s:ers a~ 
necessary for this arrangerner;:. c,,,e 

group of registers serves cen~ral of~:.ce 
customers only, whfle the other gro1rn of 
registers serves centrex customers orily. 
In the group of registers serving cer.trex 
customers only tie line and special codes 
are of the llX 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 line 
and special codes are of the lXX type. 

2.19 In addition to the llX- and lXX-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 either 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 customers the directing 
digit relay is 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 is furnished 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, coi:. l:..:~es, 
or time-out conditions. The coic.ple"ti:-.~ 
marker selects an idle trunk and a ::at.r. frorr_ 
the callin~ line to the tr~nk (originati~g 
connection). However, before it. can set. ~P 
the originating connection, it must release 
the dial tone connection. The ·mark.er 
accomplishes this by operating a rejease 
relay of the register, which opens the tip, 
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ring, and sleeve toward the calling customer. 
The register does not release at this time, 
however, because it is held by the marker 
connector. With the dial tone connection 
released, the marker 3ets up the originating 
connection, and opera~es the register marker 
release relay to rele~se the marker connector 
and return the regist~r and marker to normal. 

2.23 on calls from 2-party 7;:"~sage rate 
lines or :from 2 •p~rty fle.t rate lines 

in o:t'fices arranged fn• ,'\MA, the register 
receives a 2-party c11ss indication and a 
2-party identif'icatio 1 test is made before 
dial tone is transmit ;ed and ,<.,,gain just 
before the marker is ,~ngaged after dialing 
or keying has been cc npletecl. The dis­
tinction between partl.es is that the switch­
hook of the tip party customer set con­
nects ground through its 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 regjster connects 48 
volts through a rela:y winding to the tip and 
ring wires at the cer,.tral office end for 
a measured time inte;•val long enough for 
allowing the test re:,.ay and 1 ts auxiliary 
relay to operate. Tl-,,o tests are made as 
stated above to redur·e the possibility of 
chti,:rging the wrong p1,,rty, and the results 
of these two tests a:·e transmitted to the 
me·.:irk<: r. The marker .. nforms the trunk or 
the AMA equipment wh' .ch party should be 
charf;~~~-,. '.i'he condit .ons encountered on a 
•H&l tone connection to a 2-party line are 
flhown in :::'ig. 7 i ".'.! Ii.formation Note 303 
on the SD. 

2.24 Various option-1.l coin-test and coj_n-
return features are provided in the 

register. The parti,~ular combination used 
depends on the type of coin service required 
and on the type of line circuit line relay 
provided for coin li-:ies. Line link frames 
in early No. 5 offic9s are equipped with 
line relays which ca~ be used on coin 
lines only on a loof:-start basis. Later 
offices are equippec with a universal coin 
line relay which car. be used either on a 
loop-start or a grolnd-stn~t basis. 

2.25 Offices provicing dial-tone-first 
coin service ~ake a coin test upon 

completion of dialil.g. This is fundamen­
~Hlly a loop-start t,ervice although a wiring 
o~tion permits grou1~ start coin lines to 
be handled in the s~me office. 
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2.26 Coin-first service in the ear.iP.r 
offices with loop-start coin line 

relays may require an inttial deposit of 
5 or 10 cents. For 5-cent service Apµ 
Fig. 9 and 11 are provided where coin test 
is made in the register. For 10-cent service 
App Fig. 11 is provided and an auxiliary 
line circuit is inserted in each coiG line 
ahead of the line relay. This auxiliary 
line circuit operates on a ground &tart 
basis and no coin test is 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 Fig. 11 is provided 
for 5-cent service and App Fig. 8 for 
10-cent service or for 5-cent service where 
10-cent service is anticipated. In all 
cases 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 is selected, on permanent 
signal, operator, and llX or Xll 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 is 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 is 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 encountered 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 Fig. 9 is used, coin test 
is made on coin lines before dial 

tone is transmitted. The customer line 
circuit of the No. 5 system is 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 ;~ip wire at the station. 
The coin test circu:, t, 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 releases due to a customer 
disconnect the regi~ter will release as 
on any abandoned ca).l. The conditions 
encountered in a dit\l tone connection to 
a coin first loop-start coin line are 
shown in Fig. 5 in Information Note 302 
in the SD. 

2.31 Coin test is made on dial-tone-first 
coin lines after dialing ha.s been 

completed but before the marker is engaged. 
The deposit of a coin closes contacts which 
connect ground through the coin magnet to 
the tip wire at the station. The coin test 
circuit, App Fig. 7 and 10, 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 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 period of :'.2 seconds, nominal. If 
the customer depos:,ts a coin during the 
tone interval the call will be completed. 
However, if the cu;;:itomer does not deposit 
a coin, a register time-out will occur 
in 25 seconds, nom:~nal, after dialing was 
completed, and the register will be re­
leased. The custo~er Will be reconnected 
to the line circui~ which will originate a 
dial tone connection and the customer will 
receive dial tone '.:'rom a new register. If 

at Rny time d~ring coin test the customer 
disconnects, tr,e supervisory relay will 
release and th~ register will restore to 
normal as on any abandoned call. The 
conditions encountered on a dial tone con­
nection to a dial-tone-first coin line are 
shown on Fig. 6 in Information Note 302 in 
the SD. 

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 
this figure, coin test is made on all calls 
after dialing is completed. The Jll{),rker 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 co?ll'lected. 

2.34 When the register has detennined 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 certain class 
marks. The marker translates the code, 
detennines the destination of the call and 
then sets up the proper trunk connection. 
After the trunk connection has been estab­
lished, the marker transmits a release 
signal to the register to cause its release. 
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SECTION II - DETAIL.ED DESCRIPI'ION 

l. 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 marker 
and is called a dial tone connection. 

1.02 A marker which is serving a call 
examines all the trunk link frame~ 

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 i.t, and 
tests the individual registers on that 
frame to see which are idle. It selects 
one of the idle registers and connects to 
it via the trunk. link and trunk link con­
nector circuits, and the contacts of the 
F; FlA, and FlB relays of the register. By 
means of this 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-digit 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 and 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 is required 
to hold the register 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 is 
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 

j_s id le. The me.rker ha.s other means 
(described in the marker CD) of recognizing 
i1hich 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 F 
and BT leans wh:1-ch are closed through the 
low-resistance i'Jinding of relay F and 
through series break-contacts of relays ON, 
PD, TMl, and MB. The F lead of all the 
registers arP. 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 i.ndivj_dual 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. 'I'his grouml 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 will operate, 
indicating which registers are idle. The 
marker selects one of the idle registers and 
connects low-resistance battery to the 
corresponding BT leads thus operating relay 
F which operates FlA and FlB and establishes 
a multilead connection from the marker 
through the trunk link and trunk link c~n­
nector circuits to the register. 

REGISTRATION OF CLASS, LOCATION, ETC 

1.04 With relay FlA and FlB operated, cir-
cuits 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. 

( C) 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. 

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

The memory units each consist of a dry reed 
relay, with five independent coils enclosed 
in a can with each coil associated with two 
~~~~-P~ntacts. nne side of each of the 
n,, i '" i 'J ,1 i rc,-1 ·i fl ~':'rnally to one of its 
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associated contacts for l~cKing purposes and 
a single lead wired to a terminal. One c~n­
tact of the locking conta~t pair, one side 
of the coil, and both cortacts of the load 
contact pair are wired tc individual termi­
nals. These terminals extend to both front 
and rear of each relay. For ease of wiring, 
three sets of terminals ~re strapped inter­
nally. These are the battery side of the 
coils, the locking contact of the relay, and 
one side of the load contact. 

1.05 The OBS relay is cc ntrolled through a 
contact on FlB and is used to indicate 

that the calling line is connected to a 
service observing circui i .• 

1.06 Additional circuit:.; are provided. 
through contacts o: the F relays for 

the marker to operate th1.· 2P relay on calls 
from 2-party message rate• lines or from 
2-party f'lat rate lines ::.n AMA or ANI 
offices, the CN relay on calls from coin 
lines, the MAN relay on •~alls from manual 
lines, the PLN relay on calls from PLN­
centrex lines, the PBX5 :-elay for 5-digit 
centrex calls, and the I:D9 relay for non­
centrex customers. 

1.07 A path is also pro?ided through con-
tacts of the F rel~y to operate the 

RV relay for certain cla.JS treatments in 
centrex that require a r!versal of tip and 
r~1g to recognize that a register is 
attached. 

OPERATION OF OFF-NORMAL ~ELAY 

1.08 Relay Sl is operated by the marker 
through a contact of the F relay. 

Relay Sl operates ON wh1.ch returns ground 
on the RC lead to inforrr the marker via 
the trunk link and connector that locking 
ground is supplied for the memory relays 
and other relays which rray operate later. 
The ON opens the operat:'ng circuit of 
relay F but F remains operated on a locking 
contact. When F releasPs, as described 
later, the BT lead will be open as an 
indication that the reg~ste~ is busy. Relay 
ON also opens the frame busy test lead FT. 

DIAL TONE CONNECTION ES'::'.ABLISHED 

l.09 When F operates, :·.t grounds lead FA 
to the trunk llnk circuit to operate 

an FA re lay. With the :0'A re lay operated the 
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tip ring and sleeve leads for the connec;;or • 
through the linKs are connected to the 
marker. 'l'he marl\er sets up the dial tcn1E: 
connection and makes certain tests of the 
tip, ring, and sleeve leads, and if they .::::-,._ 
nre satisfactory, releases F and, in turn, 
""lA and FlB of the register and the FA 
relay of the trunk link frame. The release 
of F, FlA, and FIB relays disconnect the 
register from the common leads of the 
trunk link and trunk l:ink connector circuits 
so that they may be used for other calls, 
and the release of ~he ~runk 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-Q resistor to the 
sleeve, thereby holding the dial tone 
connection. 

1.10 The L relay operates through a cin:uit 
over the tip and ring leads of the 

dial tone connection, the customer loop, 
and the windings of the tone coil in the 
register. Relay L operates relay SR. Relay 
SR extends the circuit from the bacK contact 
No. 4 of the L relay to the winding of the 
Pl pulse counting relay, and operates relay 
ONl. The ONl 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 Sl is opened when F releases but Sl is 
slow-release so that it holds ON until ONl 
has operated and established a holding 
circuit for ON. On calls from coin first 
coin lines, when App Fig. 9 is provided; 
and coin test is made in the register, the 
coin line supervisory relay CLR and the coin 
test auxiliary relay CNT2 must operate before 
L. The Sl is made, slow enough to cover the 
release of the trunk link FA and the oper-
ation of CLR, CNT2, L, SR, and ONl. On 
calls from 2-party lines, a locking cir- .-,_ 
cult is provided for Sl while the first • · 
party ~dentification test is in progress, 
so that the release time of Sl 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 l 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 dial~d, one for 
the number 1, two for the number 2, etc, 
and ten for the number o. These pulses may 
be at the nominal rate of 10 or 20 per 
second. Between these trains of pulses 
there is an interdigital interval during 
which the line remains closed. The pulsing 
relay responds to these pulses and the 
counting circuit counts the number in each 
digit 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 circuit is ready to count the 
pulses of the next digit. 4 The end of a digit 
is recognized by means of a 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 REIAY 

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 is used to operate the 
relay on a circuit which includes the 
customer loop. The tertiary 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, l 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 

'control. When the circuit to the prima·ry 
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. l 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 
tor a definite minimum interval. This pulse 
correcting •ction makes possible longer 
maximum loops and higher capacity ringing 

bridges than would otnerwise be poss:l.ble. 
The tertiary windin,~ is also u.sed .to h0id 
the L through the marker connector wrien the 
marker is 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 is neces­
sary to prevent "showering, 11 a condition· 
which exists when the line circuit relay 
operates on a loop which will not hold the 
register L relay. If a leak condition 
exists on the line, which will cause oper­
ation of the line circuit relay, the dial 
tone marker will 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 Las it operates and releases. This 
winding is also connected to the No. 1 
front contact of Land is so poled that its 
ampere turns oppose those of the primary 
winding when Lis operated. This 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 IA resistor 
is chosen to give the optimum benefit from 
this winding. 

2.o4 The contacts of the L relay consist 
of a common armature spring No. 3 

making contact with two independent front 
contacts numbered land 2, and two indepen­
dent back contacts numbered 4 and 5. 

2.05 The LW capacitor and resistor network 
connected to the line side of the 

primary winding of the Lis 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 
current momentarily dips and then increases 
as the bridged capacitor charges in series 
with the inductive ringer. The LW capacitor 
holds the L relay over the dip in the line 
current. This network is also used to 
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prevent a false momente.ry release of L when 
an inductor holding br~.dge is 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 iL energized whenever 
Lis operated. This relay is slow-release 
and will hold over the momenta~., opens of 
the L front contact wh:.ch occurs during the 
dialing of a digit. L will release, how­
ever, to cause release of the register if 
the customer abandons he call. 

TIP AND RING REVERSAL 

2.07 The tip and ring polarity is reversed 
when used for ce:1trex attendants or 

tie line circuits to s .gnal a register 
attached condition. 

SUPERVISORY CONTROL 

2. 08 The winding of t'le RA relay is con-
nected through a ·1 ONl contact to the 

No. 5 back contact of~ and is energized 
whenever the L is rele'.l.sed with ONl operated. 
This relay is made slo.1-release by the 
action of its secondar·r winding which is 
sho~t-circuited whenevJr the relay is oper­
ated. This secondary '..s a precision winding 
with ;,. resistance tolerance of only ±.3 per­
cent so th<1.t the varia~ion in release time 
of the r~lay is held wlthin reasonably close 
limits. S:i.nce this wi1ding is open during 
the oper,,+;ion of the :r"llay, the relay :ts 
reasonably fast in opera.ting. Relay RA will 
operate during ~he first dial open pulse 
when L releas~s and will remain operated 
until the interdigital interval when Lis 
held operated. 

2.09 The auxiliary rPgister advance (RAl) 
relay is contro:.led from a back 

contact on RA and worls in reverse to RA, 
operating when RA releases and releasing 
when RA operates. Thf RAl is a fast-operate 
and a fast-release re:,.ay. 
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DIAL PULSE COUNTEH;_; 

2.10 The dial pulse countinr, circuit con-
sists of relays Pl to P5 and P~A. 

Relay Pl and F2 are used in a pulse dividing 
c~pacity with each relay functioning from 
:r, but at hal.f the speed. These relays are 
controlled by the No. J+ back contact and 
the No. 2 from contact of L. When L 
releases on the first dial open with SR 
operated, Pl is operated "Ghrough the back 
of a contlnuity contact on P2. Relay Pl 
locks through this continuity contact on 
P2, through its own make-contact to ON 
ground. When L reoperates at the end of the 
first open pulse, ground through L 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 to the ground at the 
L No. 2 contact. On the next release of 
L, 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 sircuit of P2 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 nonna.l 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 Pl and P2. Relay P3 operate~ 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 is given in the sequence chart 
on SC36. The following table gives the 
sequence in tabul&.ln form. 

• 

• 
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TABLE A 

Pulse L Pl P2 P3 p4 P5 

1BK R () 

MK 0 0 

2BK R R 0 
MK 0 R 

3BK R 0 
MK 0 0 0 

4BK R R 
MK 0 R 

5
BK R 0 R 
MK 0 0 

6BK R R 
MK 0 R 0 

7BK R 0 
MK 0 0 

sBK R R 0 
MK 0 R 

gBK R 0 
MK 0 0 R 

l~K R R 
MK 0 R 

11BK R 0 R 
MK 0 0 

12BK R R 
MK 0 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 distinc·tive· 
signal is a ground on the single output lead 
o. This is used under certain conditions 
to cause a premature time-out and this ·oper­
ation is discussed in a paragraph under 
register time-out. The auxiliary counting 
relay P2A is operated at the start of th~ 
second pulse when P3 operates. Relay P2A 
locks on a continuity transfer contact and 
opens its operating circuit. 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 register. The reason for excluding 

Output Leads 
Remaining Ooerated Grounded 

Pl, P2 0,1 

P3 0,2 

Pl, P2, P3, P4 1,2 

P3, P4 o,4 

Pl, P2, P4 1,4 

P4, P5 2,4 

Pl, P2' P4, P5 0,7 

P3, p4, P5 1,7 

Pl, P2, P3, P5 2,7 

P3, P5 4,7 

Pl, P2, P5 0 

P5 0 

ones j_s covered in the paragraph on 
the preliminary pulses. Relay P2A opens 
the dial tone circuit, closes the O and 
1 output leads of the counting circuit and 
opens the operating circuit of the first 
steering relay AS. 

DIGIT STEERING 

2.12 The digit steering circuit serves to 
connect the output of the pulse 

counters to the digit registers successively 
as the digits are received. The steering 
circuit is also used to indicate when 
dialing is completed. This circuit consiats 
of one relay per digit and its advance is 
under the control of the RAl relay. 
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2.13 The A digit steering relay AS is oper-
ated when ON oper~tes at the start of 

the call. Relay AS loc~s through a back 
contact on BS. When RP.l ope1ate.s at the 
end of the first digit rlith P2A operated_, 
BS operates through a front contact of AS. 
The BS locks through a back contact of CS 
and opens its opera tin~. circuit on a 
continuity transfer cortact to the RAl 
contact so that wh':!n RI 1 reler-1.su; a.t the 
star~ of the next digii AS releases. This 
action repeats for eacr· digit with the 
steering relay for the next digit operating 
when RAl operates at tte end of a d5-git and 
the steering relay for the digit just regis­
tered releasing when PJl releases a.t the 
start of the :'lext digi . The five output 
leads of the pulse cour.ter are carried 
through individual tra1 sfer contacts on the 
steering relays and ar( closed to the digit 
register associated wi•h the lowest lettered 
operated relay. For e:a.mple, with both AS 
and BS operated the lelds are associated 
with the A digit regisler. The transfer 
from one digit registe~ to the next takes 
place on the release o,. the lower lettered 
relay. 

DIGIT REGISTER 

2.1lr 1'he digit registrr unit for each digit 
consists of ad~· reed rel~y, with 

five L:dependent coils enclosed in a can 
with each coil associa•;ed with two make­
contacts. One side of each of the coils is 
wired inter~ally to on• of its associated 
contacts ~or locki~g p ~pose Rnd ~ single 
lead wired to a termin ,1. One con.ta;:~t 
of the locking contact pair, one side of 
the coil, anc.l Joth con-;acts of the load 
contact pair are wired to individual 
terminals. These term~nals extend to 
both the front and rea." of each relay. For 
ease of wiring, three iets of terminals 
are strapped internall r. These are the 
battery side of the co_ls, the locking 
contact of the relay, md one side of the 
load contact. Eleven )r twelve of these 
digit register units ar•e provided. 

OVERALL OPERATION 

2.15 The counting and registration of a 
digit takes plac ~ as follows. The L 

r~lay responds to the ~ustomer dial and the 
,:ounting circuit count1 the number of pulses. 
Aft~r the last pulse of the digit, L remains 
operated and RA releas,s. Relay RA closes 
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an ON ground, connec~ed through an MSTl 
oreak-contact, tnrough two separa.te break­
contacts to the translating contacts of the 
counting relays. This grour.d 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 contac~s, opens the five 
output leads of the counting relays. With 
this type of operation the digit register 
relays are required 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 111" ON THE A-DIGIT 
REGISTER 

2.16 All registers are arranged so that an 
initial single 1 pulse cannot be 

registered in the A-digit register. The 1 
is used as a prefix indicating an extra­
charge call as a prefix to a centrex 2-diglt 
code (lXX) or as the first prefix of a llX 
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 it has operated. A count 
of two or greater is required to operate 
the P2A relay except in those registers 
arranged for lXX type special PBX and tie 
line codes. In this case if two successive 
ls are received the second 1 will 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 ~ay be dialed before 

the other digits as an indication that 
some special action is to oe taken. Where 
it is required that the register recognize 
these prefix digits, the prefix counter, 
consisting of the relays llA, llB, and llC, 
is provided. 

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

releases after the first 1-pulse digit 
is counted a circuit is closed for operating 
llA. Relay llA locks, and closes a circuit 
for operating llB when Pl releases as a 
result of the operation of RAl. If a second 

• 
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1-pulse digit is counted, llC operates 
through front contacts of llB after RA 
releases at the end of the digit. Additional 
ls will have no effect • 

A. Prefix Counter Arranged for Prefix 
~its i-I onti 

2,19 Two 1-pulse digits may be used for 
either of two purposes. First, they 

may be used in combination with a registra­
tion on the A digit for llX service codes 
(information, repair clerk, etc). The X 
will be some digit other than land will be 
registered on the A-digit register. For this 
purpose, ZA "l!!iri.ng 1~ provided and a. circuit 
for operating the marker atart (MST) relay 
to cause a marker to be selected is closed 
when the BS relay operates as the A digit is 
registered. 

2.20 Two 1-pulae digits may also be uRed 
to indicate that th~ code reg:i.stered 

on the A-, B-, and C-digit registers 
represents an office in another numbering 
plan area. In this case the prefix counter 
will be. provided, but 'l,A lfiring will not 
be provided and the operation of MST will 
be under control or cro,~-connections 
described in the section on determination 
of the number of digits. The marker ~ill 
be informed that the 1-1 pref3.x area code 
baa been received by the action of the llC 
relay in removing grou.nd from the local 
translator lead LT and connecting it to 
the 11 lead. A single 1 will have no 
ef'tect since the control relay llC will 
not be operated. 

2.21 Relay llC locks, opens the dial tone 
supply c1rcu:lt., 1·emoves ground from 

the local tra.nsle.t,or. (LT) lead and connects 
ground to the 11 ·tran$lator lead. The llC 
also pravides for determining the number 
of digits required for the call. The number 
of digits may be detemined as follows. If 
the prefix counter is used in connection 
with llX service codes, ZA wiring will be 
provided and MST will be operated when BS 
operates. If the prefix counter is used 
in connection ~1th a foraign area code, 
the number of digits may be determined 
either directly by connect.ions to the llA, 
lll3, llC, and llD terminals associated 
with contacts of the llC relay or indirectly 
by connections through the contacts of the 

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

B, Prefix Counter Arranged for Digit 1 
Access Codes 

2.22 A single 1-pulse digit preceding 
the called number is used to provide 

digit 1 access codes whi.ch indicate calls 
outside the local service area. The 1 is 
registered on the llA and llB relays. The 
operation of the marker start (MST) relay 
is under control of cross-connections as 
described in the section on tbe determina­
tion of the number of digits. Action of 
the llB relay, wh:tch removes ground from 
the loc~l translator lead LT and connects 
it to the LTl lead, informs the marker that 
a digit 1 access code has b_een received. 

2.23 A prefix counter arranged f.or digit 
1 acceGs codes may also be arranged 

to recognize a second 1-pulse dig:1.t to 
indicate llX service codes. When the second 
digit l is counted llC operates ~nd discon­
nects ground from the LTl lead and connects 
it to the 11 lead to the marker. 

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 is counted, the DD9 relay is operated. 
This relay immediately opens the operating 
path of the 2 and 7 leads to the A-digit 
register and releases the P2A relay. As 
the pulse counting relay P3 releases at 
the end of the digit 9, the DD9A 8.nd DD9B 
relays operate. The DD9A relay recloses 
the 2 and 7 leads and the operating path 
to the P2A relay so that the next digit of 
2 or greater will be registered on the 
A-disit register. Options YH and YG are 
provided to remove or supply dial tone after 
the 9 directing dig:l.t has been received. 
Option YH can be used only when a separate 
group of registers is provided for centrex 
customers. 
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2.25 If a 9 is dialed ~nd not followed 
by any other digits, a register time­

out will occur. S1.nce the P2A r•Jlay is 
released, which, in tuln, releases the PD 
relay, a permanent sigr .:.i.l (PS) marker is sent 
to the marker. 

2.26 When the registe: is arranged for 
private line net,: ork PBX service_, the 

PLN customer must dial o:!" ke:1 ... --'irect:!.ng 
digit 8 to make a call w.:~ th:Ln ~i1.J p:ri vate 
line network. Relay D: 8 .:,l'.'ers.tes f.l.:, the 
eighth pulse is counte,. and ::rE>lea.ses rela.y 
P2A. These relays ope; the operating path 
of the 1 and 7 leads t,, the A-d5.git reg:.l.ster. 
When pulse counting re .ay P3 r<?leases at 
the end of the.• dlgit 8 relay DD8A oper~ct,es 
and recloses the operc. ing pa.t~s of. the P2A 
relay and the A-digit :~gister. 

ZERO PREFIX COUNTER 

2.27 The zero prefix :ounter (relays OP and 
OPl) is required where PPCS service is 

provided. If the firs; digit dialed is a 
zero it is stored on t1ese two relays. If 
further digits are dia '.ed the OP relay 
releases. A PPCS call is indicated when 
OP is normal and OPl 11 operated. If no 
further digits are dia,.ed OP and OPl both 
rer-2ain operated indica;ing that the initial 
zero meant zero operat~r. 

2.28 'I'ne OP :r.elay operates during the tenth 
o~sn dfa.l pulse :;hrough contacts of P3, 

P5, P..n<~ AS ".lpcl'.'ated ard Pl e.nd P4 normnl. 
Relay OP :.ockrt to a.n C'\T grotmd through 
contacts of P2 and STFA. 

2.29 The OPl relay o:rerates at the end of 
the digit through contacts of OP 

operated and P3 norma1. Relay OPl locks 
to an ON ground. 

2. 30 Ii' a second dig~. t is dialed the OP 
relay 1a releasid when P2 operates at 

the end of the first cpen pulse. 

3. "TOUCH-TONE.@' CAL: ,ING DETECTTON AND 
~ION 

GENERAL 

3.01 For any digit, g combination of two 
audio frequenci,•s is generated by the 

calling ~ustomer TOUC'..!-TONE set. Each 
CC'llbination of f'reque,,cies consists of one 
frequency out of a "h,.gh" group of three 
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audio frequencies and one frequency out of 
a "low" group of four audio frequencies. 
Twelve such combinations are thus available 
with this arrangement. Ten of these are used 
to repre3ent the digits O through 9. The 
remaining two combinations may be used for 
special purposes. 

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

calling receiver circuit which detects the 
pret1ence of TOUCH-TONE keyed digits and 
causes translating relays to operate corre­
sponding to the frequencies of the keyed 
digit. Operation of the translating relays 
transfers the digital information into digit 
register units. The end of a digit is 
recognized by the STRA steering relay which 
operates when a key is depressed at the 
customer set and remains operated until the 
key is releesed. This relay controls the 
transfer of digital information into the 
proper digit register. 

"TOUCH-TONE" CALLING RECEIVER 

3.03 The TOUCH-TONE calling receiver is 
bridged across the incoming T and R 

le~ds of the register 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 maintain these output grounds 
for a sufficient length of time to insure 
that the digit has been registered and the 
digit register has been advanced. This 
action prevents a digit from being lost 
should a customer depress a key for a very 
short interval. 

3.o4 The grounded ID- lead operates one 
of the YO, Y3, Y6, or Y9 translating 

relays and the grounded HG lead operates 
one of the Zl, Z2, or Z3 translating relays. 
The frequencies received for each digit, the 
output leads gro~nded by the TT receiver, 
and the translating relays operated are as 
follows. Note that the numerical desig­
nation of the operated YO, Y3, Y6, or Y9 
and Zl-3 relays may be added to obtain the 
corresponding digit for digits 1 through 9. 

3.05 The receiver 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. · 

3.o6 The MF relay also operates as soon as 
the first keyed digit is received. 

The P2A ope:i:-ates also if the first digit is 
greater than one. The reason for e~cluding 
ls is cover~d 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 digit to be .. registered in the 
A-digit register unit. The P2A operated 
also opens the dial tone circuit, closes a 
ground supply for the output leads of the 
translating. circuit 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, Zl, Z2, and 

Z3 relays. These relays are under control 
of the TT calling r~ceiver output leads 
LGl-4 and HGl-3 and function to translate 
the 4 by 3 encoded information received from 
the TT receiver into 2-out-of-5 information 
required by the digit register units. The 
outputs of the translating relays appear 
on the O, 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.o8 It tor any reason an unused combi-
nation of translating relays should 

operate, namely, Y9 and Zl or Z9 and Z3, the 
TBl 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 Receiver Output Tranalating Output Leads 
Digit Cycles Per Second Leads Gro1.mded Relays Operated Grounded 

0 1336 941 HG2 

1 1209 697 HGl 

2 1336 697 HG2 

3 1477 ,, 697 HG3 

4 1209 770 HGl 

5 1336 770 HG2 

6 1477 770 HG3 

7 1209 852 HOl 

8 1336 852 HG2 

9 1477 852 HG3 

l>IQI'l' STIJIR.llfG 

3.09 The digit steering circuit serves to 
connect the output of the translating 

relays to the digit registers successively 
as the digits are keyed. The steering 

LG4 

LGl 

LOl 

I.Ol 

LG2 

LG2 

LG2 

LG3 

L03 

LG3 

Z2 yg· 4, 7 

Zl YO o, 1 

Z2 YO o, 2 

Z3 YO 1, 2 

Zl Y3 o, 4 

Z2 Y3 l, 4 

Z3 Y3 2, 4 

Zl y6 o, 7 

Z2 Y6 1, 7 

Z3 Y6 2, 7 

circuit is also used to indicate when 
keying is completed. This circuit consists 
ot one relay per digit and the STS relay 
which grounds the.M'7 lead to the marker if 
a digit is stored in the L register. The 
advance of the steering circuit is under 
control of relay STRA . 
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3.10 The A-digit ste~ring relay AS ia 
operated when Oh operates a 1; the 

start of the call. Tte AS locks ~hrough a 
back contact on BS. The STAA operates at 
the beginning of the 1irst dic;Lt. When P2A 
operates (if the digit. is 2 or greater) BS 
operates through a frc nt contact of AS. 'I'he 
BS locks through a bac \< conte,ct cf CS and 
opens its operating C7rcuit ,-,) the S'l'RA 
contact on a continui'Y transfer contact so 
that when STRA relean1a at the 2nd of the 
digit, AS releases. ~h~s action repeats for 
each digit with the s,eerins relay for the 
next digit operating 1 hen STRA operates at 
the beginning of a. cli1 ;it and the steerj_ng 
relay for the digit being registered, 
releasing when STPJ\ r•.•leases at the end cif 
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 
associated with the LMest lettered operated 
relay. For example, ''i th both the AS and BS 
operated, the leads a ·e associated 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 regis~er units are described 
under dial pulsing. 

OVERALL c,nRATION 

3.12 The :~re,nslation and reg:Lstration of a 
digi:; take:: :pls~e as follcws. The 

TT receiver responds ;o the custo~er 
TOUCH-TONE set and fcrnishes output grounds 
to operate the transl.a.ting relays in the 
translating circuit jn accordance with the 
frequencies of the ktyed digit. At the 
beginning of a digit the TT receiver also 
causes STR to opera tE·. Off-normal ground, 
through the contacts of the operated trans­
lating relays, appears on two of the o, 1, 
2, 4, and 7 output hads which a.re connected 
by the steering rela~ to a digit register 
to cause operation o:, two of the 5-digit 
register relays. Thf S'I'R 0perated also oper­
ates STRA which in t,.rn operates the next 
steering relay. At '.he end of a digit the 
output of the TT receiver is removed thereby 
releasing the translc.ting relays and STR. 
'l'he STR released rel(;ases STRA which in turn 
releases the steerin,; relay of the digit 
just registered. Thu circuit is then ready 
for the next digit. 
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REGISTRATION OF 11 '1 J." ON '.l'HE A-DIGIT 
REGISTER 

3.13 The situation with respect to a 1 
on the A-di~it register is the same 

as described for dial pulses. 

PREFIX COUNTER 

3. 14 A single 1 or two successj_ve ls may 
be keyed oefore the other digits 

as an indica·;,;ion that some snecial action 
is to be taken. When it is ~equired that 
the register recognize these prefix digits, 
the prefix counter, consisting of relays 
llA, llB, and llC, is provided. The prefix 
digits are used for the purposes described 
in PREFIX COUNTER under ;~. DIAL PULSE 
COUNTING AND REGISTRATION, 

3.15 The detailed operation of the prefix 
counter when a 'I'OUCH-TONE customer 

keys a single 1 or two successive ls ~s as 
follows. When the TT receiver rece:Lves the 
first keyed 1 it causes the translating 
relays corresponding to al to operate and 
also operates STR which, in turn, operates 
STRA. When STRA operates a path is closed 
for operating llA. The llA locks and closes 
a circuit for operating llB when STRA 
releases at the end of the digit. When 
STRA operates at the beginning of the 
second digit 1, llC operates through a 
front contact of llB. Additional ls will 
have no affect. A single 1 will have no 
affect unless digit 1 access codes are used 
since the control relay llC 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 y6 
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 DD9A, when STRA releases 
at the end of the keyed digit. 

• 

• 

• 
• 
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3.18 The digit 9 will not b.e registered in 
the A-digit register since there is.no 

operating path tor P2A, and the digit regis­
ters are disabled until P2A operates. The 
P2A relay operates on the next keyed digit 
or 2 or greater. 

3.19 If a 9 is keyed ~nd not followed by 
· any other digits, a register time-out 

will occur. Since P2A is released, which in 
turn releases the PD relay, a PS permanent 
signal marker is sept t.o the marker. 

3.20 Option YH provides for the removal 
ot dial t~ne while option YG allows 

the return ot dial tone after the 9 direct­
ing digit bas been received. Option YH cah 
be uaed only when a separate group of 
registers is u~ed for eentrex aervice. 

3.21 When the register is arranged tor 
PLll centrex class ot service a direct­

ing digit 8 must be keyed by the PLN customer 
to make a qall within the private line 
network. 

3.22 When a directing digit 8 1• keyed, 
relay DD8 operate• when STRA and 

the Z2 and Y6 tranalating relay, operate 
at the beginn1n& of the digit. The DD8 locks 
to otf-nonnal ground and prepares a path 
to operate relay Dl)8A, directing digit 
8 registered, when STRA release• at the 
end of the digit. Regiatration ot this 
digit in tpe A-digit register is prevented, 
however, in a manner similar to that·ot 
the directing digit 9. 

3.23 If a directing ~1g1t 8 1• keyed 
and followed by the digit zero, the 

Ml1' relay will operate ·to summon the Nrker 
tor routing. It an 8 is keyed and followed 
by the digit 1, pret1x counter relays llA 
and llB are prevented from operating by 
contacts ot relay DD8A, and the circuit 
remains unchanged until either register 
time-out ~ccura or a digit 2 or greater 
is keyed. It an 8 is keyed, and not 
followed by any other digit, register time­
out will occur. 

ZERO PRD'lX COUll'l'ER 

3.24 '?he.zero pretix counter (relays OP 
arid OPl) is required where PPCS 

service 1a provided. It the first digit 

keyed 1s a zero, it is stored on these 
two relays. If further digits are keyed 
the O:P relay releases. A PPCS call is 
indicated when OP is normal and OPl is 
operated. It no further digits are keyed, 
OP and OPl both remain operated indicating 
that the initial zero meant zero operator. 

3.25 The O:P relay operates when zero is 
keyed as the first digit through 

contacts of Z2A, Y9, and AS operated. The 
OP locks to an ON ground through contacts of 
P2 and STRA. 

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

operated and STRA released and locks to 
an ON ground. 

3.27 It a .second digit is keyed.OP releases 
at the start of ~he digit when STRA 

operates. 

4. DETERMINATION OF NUMBER OF DIGITS TO 
BERECEIVED 

GENERAL 

4.01 When all digits have been received, 
the register operates the MST and 

MSTl relays to start seizure of a completing 
marker. The steering relays are used to 
indicate when particular digits have been 
rec~ived. As these relays operate they 
gi-011nd, iP turn, terminals B to L, The 
gx-OA1nd a~ these terminals, either by direct 
COl'Ul•ctfon or under varying degrees of 
inteJ;"medi•t• control, 11 used to operate 
~T. Sinele the register may not receive the 
Pile :r}l.lfll?.er of digits on all calls, the 
op~ration ot 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 If the register is arranged tor 
centrex service, a PBX cross-connection 

terminal ·1s provided. For intracentrex 
calls ot four digits, this PBX tenninal is 
cross-connected to the D terminal tor marker 
start after four digits. For intracentrex 
calls of five digits, the PBX tenninal is 
cross-connected to the E terminal. Where 
registers are arranged tor combined 4-
and 5-digit intracentrex calls (PBX5 
class ot service), terminal PBX is cro1s­
connected to terminal D, and terminal PBX5 
ia cross-connected to terminal E, 
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4.03 If the registeI is arranged for 
PLN centrex cuF.tomers, crof;:fl--conne•~tion 

terminals MST8, PST, a.nc PSTG >3.re provided. 
Terminal MST8 is cror;;i.-co:n.,ect~d ':o terminal 
G for marker start arter seven digits on 
calls within the prh'l.te li:-ie netviork. Ter­
minals PST and PSTG a i:-e cross-eonnected if 
pretranslation is rec~ired on these calls. 

A-DIGIT TRANSIATOR 

4 .o4 When the numbe:.' of digits to be 
receiveo depmn1s on the A code digit, 

the A-digit translat, r may be used. This 
translator consists r~ the digit translator 
relays TAO, 1, 2, I+, and 7 and the cut-in 
relays TAA and TAB. The 1'AO, 1, 2, 4, &nd 
7 relays operate dir 'Ctly from the loa.,1 
contacts of the A-di. ;it, register :relays. 
Two groups of ten pa,hs each are provlded 
through the TA2/5 re.aye and the groups 
are under control of the TAA and TAB relays. 
One path of each grotp is closed by each 
2-out-of-5 combinatim of operated relays. 
The TM and TAB are , ,rovided when two groups 
of A digits are tranilated in different 
manners. Such a cas? might be for the 
office code and for .I.XX codes. In this 
case one group comprlsing the ten circuits 
between the AA0-9 and AB0-9 terminals, used 
:i.n connection with 'Ii\A for translation for 
one group, and the other group comprised of 
the ten circuits betlfeen the AC0-9 and 
f,,.D0-9 terminals is used in connection with 
TAB :f'o:r. the other t:r ':'..nsla tion. If TAA and 
TJI.B ~u•e r.:-::-t nrovidec' their controls are 
t>ypa&l6t::d and·· eit,bc::r ;ro11,:r may be used. These 
terminals ar~ cross- connected bet,.,ieer. the 
terminals corresponc: ing to the d:tgi ta 
registered emd the J. .. ST or DL terminals for 
operation of the aprropriate relay when 
the required number or digits, as determined 
by the A digit, have., been registered. When 
this translator is LBed, the terminals 
representing ~nused A digits will be con­
nected to the vaean'; code (VC) terminal 
which is grounded b:· the operation of P2A. 
If an unused code 11; registered the marker 
will be seized as s,Jon as the A digit is 
registered. 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 special PBX 

and tie line codes, the repetitive digit 
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timer can be used, This circuit is used 
for timing for a variable number of 
additional digits which follow the lXX 
code. On such calls the TDL relay operates 
the DL relay of the dig:l.t timing circu.:!.t 
through front contacts of the RAl relay. 

4.06 With the cold cathode digit timer, 
the DL relay starts a. 2.8 to 5.3 

second timing interval. If no digit is 
received during th:Lis interval, the DT relay 
operates to operate the MST relay. If a 
digit is received before the timing interval 
is completed, the RAl relay releases releas­
ing the DL rela:r which, when released, 
discharges the timing capacitor. When 
the RAl relay reoperates at the completion 
of the digit, the DL relay reoperates and 
another timing interval is started. This 
process •111 continue until no digit is 
received r,.ad I.l'.r oper.~tes t,o operate the 
MST relay to ca.us€i selection of a marker. 

4.07 When the transistor digit timer is 
used, opero.t.ion of DL init:tates a 

3.2 to 3.8 second ':.imed interval. If no 
digit is received dci.ring this interval, 
DT operates to cause operation of MST. If 
a digit is received during the timed inter­
val, relay RAl releases which, in turn, 
releases DL to reset the transistor timer. 
When RAl reoperatea 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 received and DT operates to 
operate relay MST, 

A- AND B-DIGIT TR.ANSI.ATOR 

4.08 In some cases it is necessary to 

• 
• 
• 

• 
translate both the A and B digits to 

determine the number of digits to be 
received. For this purpose the B-digit 
translator cone.1.st1ng of the TBO, 1., 2, 4, 
and 7, TBA, TB~, and TBC relays, is used 
in con.1unction ~1th the A-digit translator. 
The TAO, 1, 2, 4, and 7 and TBO, l, 2, 4, and,...__,_ 
7 operate directly from the loed contacts • 
of the A- and B-digit registers, respec-
tively, a.nd 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 groQps 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' !)Perated relays. 

4.10 Three groups of' ten path• each are 
provided through the ~/5 relays 

and these groups are under control of' 
the TBA, 'l'BB, and TBC relays. One group, 
com.prising the circuits between BA0-9 
andJm0-9 terminals, is under control of' 
the TBA relay;·a second group, comprising 
the circuits between the BC0-9 and BD0-9 
terminals, is under control of' the TBJ! 
relay; and the third group, comprising 
the circuits between the BE0-9 and :BF0-9 
terminals, is under control of the TBC 
relay. 

4.11 By cross-connecting the proper AA0-9 
terminals, for home area office codes, 

to the TBA, 'l'BB, or TBC terminals f'or 
operation of' the corresponding relay and 
croas-connecting the aasociated AB0-9 ter­
minal• to ground, a particular group of 
B-digit leads can be selected and enabled 
for each A digit. Th~•, by cross-connecting 
the BA0-9 and BB0-9, BC0-9 to BD0-9, or 
BE0-9 to BP'0-9 terminals between the ter-

-- minal corresponding to the digit registered 
and the MST or DL terminals, the appropriat~ 
relay can be operated whenever the correct 
number ot digits has been registered f'or 
the particular combination of' A and B 
digits. Por example, if' it is desired to 
aeiie the marker iaunediately after six digits 
have been registered for an A digit of 2 . 
and a 8 digit of 4, terminal AA2 would be 
connected to TBA and terminal AB2 would be 
connected to ground l!lO that TBA would oper­
ate tor an A digit of' 2. If the '!'AA relay 
were provided, terminal TAA would be con-

. nected to ter111nal llB, and llA conneoted to 
ground eo that TAA would operate with 110 
normal. The BA4 terminal would be con­
nected to F and the BB4 terminal would be 
connected to MST tor operation ot MST tor a 
B digit ,ot 4 and an A digit ot 2. Other 
combinations ot A and B digits would be 
handl'd in a similar manner. 

4.12 Since there are three groups of' B-
d1git leads three ditterent treatments 

can be given to the A digits, and sin~e each 
group ot B•digit tran.elators has 10 paths 
a combination ot 3 times 10, or 30, different 
codes can be translated. However, since the 
O and l are not normally used for the B 
digit tor hoine area codes the compinationa . 
of A and B digits is reduced to 24. '· 

4.13 The B-digit translator can be used 
for translating DDD codes of the 

NO/lX type. In thie case vacant codes 
require 7 digits before routing. In these 
cases the U3 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 1a a DDD call. 
This lead is used by the marker it 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 con1isting of ten digits 
or ot the NPA-411 foreign area information 
type. 

4.15 The C-digit-equals-zero translation is 
accomplished by relays SCZ and sc4. 

When a zero is dialed as the c digit both 
SCZ and sc4 are operated. A back contact 
of' SCZ disables a marker start path through 
the B-digit translator which would ordinarily 1 

operate relay MST after registration of the 
seventh digit providing that the B digit 
was 2 to 9. The register will now await 
dialing of' the eighth, ninth, and tenth 
digits before seizing a marker by operation 
ot relay MST through a make-contact or 
steering relay LS • 

4.16 Where NPA-411 information service is 
provided and NNO numbering plan area 

codes are ueed and no con.flict exists 
between the local office e.nd NPA codes, 
connections are made to start the marker 
after six digits. When relay SCZ is 
operated indicating a zero as the C digit 
and digits 411 are then dialed, relay A411 
will operate. This.will cause operation 
of relay MST to initiate marker action. 

DIGIT TIMING 

A. Cold Cathode Digit Timer 

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

SECTION II 
Page 13 



CD-2604C-Ol - ISSUE 8AC - SECTION II 

timin~ circuit 1s used for timing for one 
e1ait1onal digi~ to be dialed or keyed. 
1:c;c;:'.'.." the t'i!rrnin~ting office hns some 
i:tt<.":.:'..'Yln identi:f.'ied by pcr':y n•.,.mber1o or 
~-et·;;0:.~s, the st,"l.ciona d:Lgit rra.y or ma.1 not be 
d iii::.c,:1 or keyeC:. On such caJ.la .,he d:Lgi t 
t5.t:11:~:r -wil-1 allcI~ a.p:,Jroxlma.teJ.y 3. 6 secomls 
:f:'·:ir ::·,,e extra c'i.gl': to he str.rtedJ I:F it is 
-:--_,y_; ":_i;.J.e-.1 or i .. ~ye( the me.:rlcr·:r start T!,,lay 
· :~: ,0 up~retr5 by the t, !f 1t :s 
, :.),.er:·· or keyeS:. tht' ir.arko.r- tLc.:rt :e.la;r wi::..::. 
'·e 02·': ra t@.d whc :1 ti1e cti.gi ,; hr • .z. been r~~;:l '.:J •• 

-::"?-:-t"d, The op, ra.t~con of the •'.!old ca.triode 
(igit timer is as follows. 

;.: .• ::.2 l'hen the DL terminal is grounded, as 
e; r8FUlt ::,f :·,he opere.t~ .. 0:,1 of' a steeri.ng 

!'eJ.::,y .-n:ft~r tbe la.<1t digit for the cai:'. with 
th,) r:i::l .. n:l..llllUll ntcr·1ber '.)f cligi ts is regist,.ired, 
--11 . ., r:, 1•.::.:lay \'.'.11 operate -chro:.ig'1 opernted 
. ·:· y:;,: cte or. R\.:... '.:.he DL locks and st;a::·ts 
·: 1•) ;· ·.r ti.mer b;;· removing a short from the DT 
,;:-a·::)2,,, :: .. tor and · .. ,onnecting the D'l' tube and 

': :•'J: . .\.tor to n; 1 ONJ. relay ground through the 
;)1 : 0 1-:;..1.y windj..r,g. The DT ca-:;,f,citor starts 
·:.o d:·_3,:~gc to :30 vclts throu[;h ti:e DT3 
:,·esi - -!;.or~ and , hen the ca.pacitor reaches a 
':!h~:~p;e of eppro.xime.tely 72 volts the DT tube 
·,·iil:'.. ion:lzc b•.·:1::\1een terminals 1 nnd 4. This 
--~.:.:'. c:~us0. cur:.'ent to pass bat.wt:en tenninl.ls 

,. :,, :.,.:, ca;_;_:"e 0;1eration of the relay IfI'. 
·h. · ~.me r.equ~~:~ed for the DT tube to ionize 

·1·,•ncent --:: 1 the tube constan-;;u and the 
·.,f the <':' ~paci tor and the charg.Lng 

.--~... -~:::?<~e n:r-e chosen vo give ~i delay., 
''!--·-.·- Dpr,:_"".;;.::., .. c:.-} c.~r ~J::., ·i.~o tlie oper.s.t~c,n of DT., 

""' ,· ,.',,.::1.~ -,~_:_, •"•''JC1JnGB,. nnrn::~~ . .:::-1 3.'...:: 5£1:Conds~ 

?~nd :--:'.,!f.~,c::_n,1...un. ·,,\,\ ~-~:~(>·1~ ~~." :t_~---,_;:1e adC·-.. t:!..onal 
'.'"J:tg~- is not r-1'tart\~d d-~,.r·tn;;~ t!-r!-, . .- .... "-~-r~· .. rf;,J. .. , 

7T' o·~eratBz.: t,u ·crans:fer t:1..," 0L or,, =·,;.'!;_;_n;· 
gro1.!nd to cause operation of MST. The D'I' 
lock1 on a con~inuity transfar contact to 
l;he ::.3O-volt battery through the current 
) .. :tm~.'-~ing resi!'>tor :Yr4 and opens the circuit 
tc, ':.1.e Jlr tuh·s tQ conserve its life, 

~.l? It a ei~it i~ received 6ur1ng tha 
timed J.•·::.:~.rval, Ml releases to cause 

op'!'lrn t!.on of' D'.,:' t.o the, 130--·,rol c pot;ent:l.al 
:;rir0· .:f1 r~sia·,';c,r ·-r1TJ~.; Rl\l n--:-:-:.r,1;,;,.l, o.nc \)L 
0pe'"',. ',-::.d Wh~:- RA\ op·.il:i.·;(Hl t.t th8 end of 
~h~ G~~it, ~!~~ DT~peratud, ~9~ will be 
.:-.Y·~, c; :. ,, , ';:.;;; d • 

.?:~~ The cold cathode c1ig:tt timer it- a.lao 
.. ued to time for a L;ec0i-:.d 1 igi t .after 

vn.·o } .. '\!'fix ·,;hen the regis -:: r is a:rrAnged 
:~o:· ::'?CS service. 
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4.21 Where the A-digit translator is unable 
t;o trar: :;late· lXX ,;ype special PBX and 

tie line codes, the cold cathode timer can 
be used for repetitive digit timing. This 
proces~ is deacribed in 4.05 throueh 4.07. 

~..,:__Transistor Digit Ti~er 

lf.22 The transistor digit timer ia a more 
p£ecise low-voltuge timing circuit 

which is used in place of the cold cathode 
tube timer where ~uch pr.ecieion is required. 
In addition to timing for an extra digit on 
stations delay calls, for a second digit 
following a zero prefix on PPCS calls, and 
for timing for additional digits on 1:XX 
centrex codes, the transistor timer can be 
used to time for a seventh digit following 
the d!.git,8 NPA-4ll on foreign NPA infor-
llliJ.t.ion -~0

.: • .:..,:, .• n cases where a conflict 
exists b,::>tw!!en !).n NPA and local code. Also 
in thusc cases, t.he timer ce.n be used to 
time an interval for die.line an eighth digit 
so as to distinguish a. local code from an 
NPA code. 

4.23 The transistor timer is designed to 
provide a timed _interval of minimum 

3.2 seconds-, nominal 3.5 seconds, and 
maximum 3.8 seconds. In the normal con­
dition timing capacitor DT2 is charged 
to 48 volts minus the sma.11 voltage drop 
across ciode CRl and resistor R3. Current 
flows in the base-emitter circuit of tran­
sistor Ql which drives the collector 
current into saturation. The 13atura.tion 
collector \roltage of Q,l is ii,pp!'oximately 
0.25 vclts fixing the base-emitter voltage 
r>f tra,1::iistor ,;;::: below the nominal turn-on 
value of about 0,7 volts. In this condition 
no current flows in the collector circuit 
of Q.;2. 

4.24 When relsv DL is operated to initiate 
the tirn:; '.:0 cycle, ground is removed 

from the charging pat:, of capacitor DT2. 
DT'2 dhcharges through the high-impedance 
circuit, of resisto1·s DT5 and R2, and the 
~aae-emitter circuit of transistor Ql. At 
the completion of this discharge delay 
the voltage drop (approximti.:;•?ly 0,5 volts) 
a.cross dh)de CRl will permit cond•.1ction in 
the charging c1.rcuit of cap~citor DT2, This 
decraase ■ the base-emitter ~urrent of Ql 
thus bringing it out of sat1.1ration. The 
collector voltage of Ql then increases 
·raising the base voltage of Q2 above the 

• ...--,,_ 
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0.7 volt turn-oh potential. current then 
fl.ows in the collect.or circ;uit of Q~ which 
operates timing relay DT. The values of 
capacitor DT2 and resistor DT5 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 norm.al by rees­

tablishing ground to the charging circuit 
of capacitor DT2. Since the charging 
circuit is of low impedanc19, I1I'2 is quickly 
recharged causing an increased ba_se•emi tter 
current in transistor Ql. This current is 
sufficient to drive Ql into saturation and 
thus return transisto~ Q2 to its nonnal 
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 TM and T~ 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 Sl 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 reoperat~s at the completion of 
the stati_ons digit. 

(b) If no stations digit is received, the 
timer will cause operation ot DT 

after approximately 3.5 seconds. Contacts 
of D'l' will transfer the operate ground of 
relay DL to cause operation of MST. 

C. Pre!tture Time-out of Transistor 
Dig 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 
equipped. 

4.28 When this register is seized to handle 
a call, relay DT will ope~ate immedi­

ately ~fter operation of relay ONl and 

release of relay_ Sl during dial tone marker 
action. Operation of DT will operate relay 
MST through a ba~k contact of relay RAl to 
seize a marker before any digits are 
registered or, in case the.first digit is 
quickly keyed or dialed, after re~istration 
ot this first digit. In ~ither case, unless. 
the single digit 1s zero, the marker Will 
cause a trouble record and release the 
register because of insufficient digits. 
If the single digit received is ·a zero 
the marker will proceed with a zero oper­
ator call. 

CONNECTION TO PRETRANSLATOR 

4.29 In offices where the detennination of 
the number of digits required for 

various codes is uneconomical or, in some 
cases, impossible when using the translators 
built into the individual registers, a 
pretranslator circuit Will be provided. 
This circuit can translate as many codes 
as required, and is coJIUT'lon to the group of 
registers. This translation is tranQ­
ferred to the register so that the register 
can connect to the marker after the proper 
nwnber of digits have been registered. The 
register 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 register is arranged for 
centrex service, the operating path 

for the pretranslator start (PST) relay is 
opened by the PD9 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 11911 preliminary dire·ct1ng 
digit is dialed, the DD9 relay operates 
and the path of the PST relay is reclosed 
as before. 

4.31 The following description assumes that 
the connection is made to the pre• 

translator after the third digit has been 
registered ands wiring is provided for 
this type of operation. 

4.32 When the c digit has been registered 
the DS relay Will operate. The DS 

operates the pretran~lator start relay PST 
which locks and starts selection of pre­
translator by connecting battery to the 

SECTIOJf If 
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atart (ST) lead to the pretranslator con­
nectcr circuit originating register part. 
The :PST grounds the TM :!.end to the pretrsns­
lato:1: connecto1' pretransl&tc:r part to start 
~cts, ~;imer, and opens the ciperating c:Lrcuit 
of the overload timing (OVL) relay to insure 
that register timing during the pretrans~ 
.lato:~ stage of the call \'/5.J .. 1 be at the 
'.'.:!5-,,,]cond nom:i.nal rate, 

14. 33 When a connection has been established 
to the tn:·etri:mslato1:' it translates 

'the <'!Ode recorded in t;he A, 3, and C positionc 
of t~e register to determine the number of 
cl:tg:' ... ::s to be, e::q,ectecl on the call. The pre­
trcm.cila.tor then operates none or one of the 
Gl•it,;, CMB, CMC, and CM3 relay•i;, and also 
r:;or,11 •'';:Lmes th,::i SD relay. On oc,mpletion of' 
thi!'l function t.he :pretranslator grounds the 
?Pe!, :.ea.d to operate the P:RI. relay which 
lc,ck.21 to PST. The PRL supplies e. locking 
g:i:-0°.1.nd for aey of .. the SD and +;he CM- re-
lays llihich may hate been operated. The 
PHL ouens the ST lead but ·the com1ector is 
held by the pretranalator unt.U it checks 
tl'>.o/;; ·r,he p1"0p1:1:~ CM- and SD ::r-elay c0mbination 
hem operated ~nd locked. The RLK lea~ is 
used by the pretranslator to check that PRL 
locks~ and sli1.o as an emergency release 
pn:,·'.~1:..~ 

b.. ·rhe :P.RL also releases DMS, which had 
operate1 at register seizure from 

f.'f' \-e :,:,elc.ii.se of DMS i-eclosea the oper-
a t.~.n.g; ·· ,;; <1 OVL to vermi t ehort inttl!r-
t:t. ·:: t~l to atai•.:; if rs.n overloar1 
COhi.:·.,.: ·1 {•·• e:,;:.,. ,,;,nc clor,ei;t ,_,. point in the 
Y&JS'r circuit 1;1i1ie 1, htt£, been ,i;r,tPl•lishe>:\ 
th:::-ough the cm-and. SD :n::11:l 'J'IH3 DMS is 
slo','i rel0&1i11:.> .i,nd the MST circuit is wired 
through ita normal contacts to insure that 
th(:1 m.arker and pretranslator are never 
c.on'r:l\ected to the register at the se.me time. 

4. The pr~tranalator can be arranged 
with SS option ru.ted "Mfr Disc." to 

tra:!;1Sl$te the A digit. of 11 foreign area 
cod,,s. For t,b.ese codes the ,·egister pre­
fix counte:r grou.ndg the ll 11::•ad to t-be 
pretr¢1••1,3lator whe:ren,:. th!'t '!::'' lead will be 
g:r-':l~mded f,;;r code:a r~q_ui ... :u:,g the home area 
L'2 '·,:-anslator.. If a p:retre.n!"l>le,tor 1$ pro-
1.ri~).,::i: and t:r:1wslir::.tion of 11 c:odet1 i!J not 
,·,:,,, ":l..red, as :Lt '1/i:'.tll ri.ut l:K :'or llX eervice 
'::oc'c,i;:,, ZB ~iring is P;.lt ;,r'..'.•v;.,1,~d anr.Y the 

,.::-o.-..:icn of relay llC will ,:,pl':.n th~, oper­
.,.ng ci::'c,lit of PST to prt,vi;:::,t. seizing 

t.he- pretranslator following D. 11 prefix. 

sgcnow II 
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4.36 Typical cross-connections for the CM-
ter.minalo of the pretranslator operated 

relays are illustrated in the cross-connec­
tion figures. A general explanation of their 
use is as follows. The CM3 11 operated if 
the marker is to be seized after the third 
digit as in the case of a 3-diglt service, 
citraigntforward, or vacant code. If the 
coin App Fig, 11 is providec and if 
a coin is to be returned before selecting 
the marker on the calls,. the SD relay ts 
operated in addition to the CM3. In this 
case the coin return :r.elay ts operated to 
cause coin return prior to operation of 
MST. 

4.37 In casea where a connection is made 
to the pretranslator after two digits, 

the CM3 relay is used to cause seizure of 
the marker after two digits. For the local 
office code& which are ~aed for the majority 
of the calls, the pretranalator will not 
operate any CM- rele.ye.. This is considered 
the basic setting and a croos-connecthm 
is made from the CMl terminal to the digit 
terminal corresponding to the last r.umerical 
digit to be register"')d. For t11e 7-d1g1t 
condition the CMl teruinal is connected to 
the G terminal and, in this case, the CM2 
terminal is- connected ·to the H terminal. 
For calls which may have a party letter or 
fifth numerical digit added to the basic 
setting just described, the pretranslator 
will operate only the etations delay (SD} 
relay. Stations delay timtng will then be 
started at the point determined by the 
cross-connection from the CMl terminal. 
If, due to a delay in reachin . .i: the pretrans­
le.to:r, the atations digit is dialed or keyed 
before pretranslation has been completed, 
t;he cross-connection from the CM2 terminal 
will provide for operation of MST without 
the DT relay having been operated. 

4.38 In addition to the basic arrangement, 
three code .rario.tions can be handled 

by the CMA, CMB, e.nd CM~ rf:lays and their 
associated terminals. The$e tenninals are 
cross-connected according to the procedure 
dascribed for tho CMl and cal2 terminals, 
with stations delay being inserted for 
each cBse, if necessary, by operation of 
the SD relay. 

4.39 rlhere foreign NPA customer-originated 
calls are handled and no conflict 

exists between a .foreign area and local 
code, relay CMC will be assigned. Operat'ion 

• 
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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 st,-ndard NPA arrangement 
equipped (applicable in any NPA), if 

the dialing format used does not require 
dialing of the prefix digits O or l on any 
toll call, the register must be cross-con­
nected to provide timing on all interchange~ 
able codes. If inatead, the dialing format 
requires the use of tnese prefix digits on 
toll calle, timing can be eliminated on 
interchangeable local (nontoll) calls. Thie 
arrangement has been expanded to provide 
tor the elimination of timing on all inter­
changeable codes, or for providing timing 
qn (0+) interchangeable calls only. Where 
. this expanded ve:ll'sion is used, the dialing 
of the prefix O or l on a11 10-digit calls 
is required. Where timing is 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+ calls 

· within the home NPA can be handled on a 
7-digit basis, with timing if an interchange­
able code is dialed, and without timing on 
noninterchangeable codes. All l+ traffic 
requires ten digits. For these arrange­
ments, the pretranslator circuit must provide 
the following translations to the register. 

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

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

(c) CMC - on El-11 noninterchangeable NPA 
codes. 

(d) CM3 - on all Nll codes. 

4.43 In operation, the register functions 
as follows. For the case where pre­

fix digits O or 1 are not involvea in the 
dialing format_, the register 1s cross-con­
nected to cause operation of the DL relay 
after 7 digits are received on all inter­
changeable codes (relay CMB operated). The 
DL starts the D'f digit timer. :Cf another 
digit is not received within 3.5 Geconds 
(nominal), the timer times out causlnp; 
operation of relay DT and in turn MST for 
marker start. If instead another cii~it is 
received before time-out, the register must 
receive ten digits before calling for the 
marker. Where pref1x di.gits a.re requirea 
for initiating toll calla, and home NPA 
toll traffic is handled on a 7-digit basis, 
back. contacts of the llB and/or Ol'l relays 
can be cross-connected to ca.use the immedi­
ate operation or 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 
a toll code within the home NPA, the. call 
must be prefixed by O or 1, thus opening 
this operate path to DT. In this case, the 
operation of DL will cause tillling as pre­
viously exp-lained. For operation with the 
arrangement requiring the dialing of prefix 
digit O or 1 on all 10-digit calls and where 
digit timing is not used on interchangeable 
codes, two sets of transfer contacts on the 
OPl and llB relays are involved. These 
contacts are equipped with cross-connection 
terminals designated orl-OP6, and llF-llK, 
respectively. Only the back contacts of 
these transfers are involved in operation. 
The first set of these contacts is cross­
connected to provide two separate operate 
paths for the MST relay after Reven d:l.gits • 
One path is controlled by front c:ontacts of 
the HS, CMB, RAl, and DT relays, for norme.l 
7-digit treatment of interchangeablE? local 
codes without timing. The other path is 
controlled b,v contacts of HS and CMC relayA 
to caus<, marker start after ~H~ven digits 
if an area code is dialed without prefix 
zero or one. The second set or OPl and llB 
contacts provide an operatti pnth for .~ela.y 
DT under control of' :'.:'ront contac-ts on reJJ),y 
DL. On noninterchangeable local codes, MST 
is operated after 7' J5.g:1.tR over the basic 
setting pe.th involving bi,.ck contacts of t,he 
CM3, CMC, and CMB re ll\yB. On nonpref .i. xe,: 
interchangeable local code_s, rel9.y DL :ts 
operateti ovex- the path involving frunt con­
tacts of CMB and back contactn of OPl and 
llB, to the ?-digit i::;round nource at HS. 
The operation of DL cnusef, t.h0 irnmecllute 
operation of relay DT. In turn, the '.Jper­
ating ground for DL i•l trfl,nsf'er:red_, caus:Lng 
the operation of MST. on prefixe~ inter­
changeable codes, all MST <)P""'n: ,P pa th3 via 
the! 7-,J·t:~it ground courcP ar1J , .';)ened 'oy 
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operation of the OPl, llB, or CMB relays, 
and ten d·igits must be dialed for marker 
start. With the CMC indication from the 
pretranslator, noninterchangeable NPA codes 
require ten digits if the prefix O or 1 is 
dialed. Without this prefix, MST operates 
from the 7-digit ground source via front 
contacts of CMC and the back contacts of 
OPl and llB. Where this arrangement is pro­
vided with t1Jn1ng on o+ intc~~hangeable 
ce.11s, the operate path for MS'l' on noninter­
c.hangeable local codes is over the basic 
setting path as previously described. on 

.nonprefixed interchangeable local codes, 
relay DL operates via the operated CMB re­
:ay after seven digits, causing IJl' and in 
turn MST to operate. on interchangeable 
codes prefixed ·by o, the operate circuit of 
DT is opened by OPl and tiJning for additional 
0igits occurs instead. 

4.44 Another register arrangement, which 
also requires dialing of the O and 1 

prefix digits on 1O-digit POTS calls, is 
provided on an 11A&M Only" basis without 
digit timing on interchangeable codes. With 
this arrangement, the register must in~orm 
the pretranslator whether or not the prefix. 
digit has been dialed prior to the code. 
The register signals the pretranslator over 
~.ead CMA if no prefix has been dialed, or 
le!a.d CMB for prefix dialed. This g:round 
.. 1:ti;;nal over lead CMA operates pretranslator 
reia.y· LT., and over lead CMB, relay llX. 
Cont~,l"'.·,a of these relays are arranged in the 
:pretranslator for returning one of two 
pos&-i.b.~.e tra.nsl::..tions for· each local or NPA 
code. 

4.45 These translations to ·the register are 
as follows: 

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

(b) CMC - on all prefixed NPA codes 
(1O-digit calls). 

(c) BaJic Setting - on all nonprefixed 
local codes (7-digit 
calls). 

4.46 For operation, transfer contacts of 
;he OPl and llB rela.ys are inserted 

J..n the CMA and CMB leads :for providing the 
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appropriate prefix or no prefix indication 
to the pretranslator circuit. This cir­
cuitry also includes contacts of DD8A, 
where CCSA traffic, having network office 
codes similar to those of the Dell Syotem, 
is handled. Transfer contacts of the ID 
and IDA relays are included here, if the 
register functions with an IDDD prctrans­
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 1O-digit calls, and OR and LT for 
local calla. With this arrangement, home 
NPA toll calls require ten dielts. 

LOCAL SERVICE CODES Xll 

4,47 Where Xll local service codes a.re 
used and a pretranslator is not pro­

vided, the Xll translator consicting of 
relays SBO, SBl, SCO, and SCl is provided 
in the register. All four of these reinys 
are operated if the digit 1 is dialed or 
keyed for both the Band C digits. Relay 
SCl 1s the last of the four to operate. 

4.48 In circuits -wHh option XM provided, 
operation of SCl transfers ground 

from the LT lead to lead Xll of the marker 
connector circuit. A front contact of SCl 
also operates relay MST to cause a marker 
to be seized. 

4.49 With option XN provided, the LT 
lead remains grounded. In this case, 

translation of the Xll service call takes 
place in the local translator of the marker. 

4.50 The operate circuit of SCl may include 
a break-contact of relay llB; a break­

contact of relay llC; or neither of the two 
depending on the option provided. In the 
first two cases, the break-contacts of llB 
and llC are used to disable the Xll trans­
lator when an P~ceas digit l or foreign 
area prefix digits 1-1, respectively, are 
keyed or dialed. This prevents the call 
from reaching a service operator in some 
foreign area if the Xll code is erroneously 
preceded by access digit 1 or 1-1. 

4.51 Where TC option is provided, however, 
both the llB and llC contacts are · 

omitted in the operate path of sci. This 
is required for dialing 1-411 local NPA 
info:nna.tion. 

,,--..._ 
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'. SERVICE CODES llX 

4.52 As explained in the ·paragraph on the 
_A -prefix co1.mter llX service codes 
-wrequir~ the use of the prefix counter relays 

11.A, llB, and llC and, ZA wiring. Relay llC 
will operate to provide an operating circuit 
tor MST when relay BS opera.tea at the end 
of the A digit. 

INFORMATION CODES 

4.53 Determination of the. number of digit'S 
· to be received on 1-411 local number• A ing plan area, NPA, information and NPA-411 

..... foreign NPA. information calls is as follow·s. 

• 

• 
• 
• 

{a) The digits 411 following access digit 
1 are tra~slated by the Xll transla­

tor as described in Xll LOCAL SERVICE 
CODES. Operation of' relay SCl of' the Xll 
translator will ground terminal MSTl 
through relay RAl operated to initiate 
marker action. 

{b) On NPA-411 information calls where no 
conflict exists between a local and 

foreign ·area code, relays HSTA and A4ll 
perform the translation ,s described· in· 
10.14 through 10.18. After the sixth 
digit is registered, a marker is se114'd 
by operation of relay MST through a front 
contact of A411 and relay GS operated. 

ZERO OPERATOR CALLS 

A. Cal;L~w,iAAted bY Dial cuspomer nlo P 

4.54 If the customer dials zero for th~· 
A digit, ten pulses will be transmit­

ted, and when counting relay Pl releas·es at 
the start of the tenth open pulse With P3 
and P5 operated, the manual (MAN) relay will 
operate through AS operated. When RAl ope1"­
ates to record the digit on the A-digit, 
register MST w:hl.l operate • 

B. Call Origint,ted by TOUCij-TOijE 
Customer ' 

4.55 If the customer keys zero for the A-
digit, tpe PB receiver will cause the 

operation of the Y9 and za translating relays 
and the STR steering relay. These r~lays 
operated close a·path to operate MAN. When 
RAl operates at the end of' the keyed digit, 
MST will opera'be. 

a. w~ ze~o $>5i1de4 
Prefix Counter, PPCS, is 

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 DL relay when RAi operates at 
the en~ of the digit. In order to obtain 
zero operator service the customer must 
wait for the DT time-out. When DT operates 
the MAN ~lay operates through a front con­
tact o,f OP to tl;1e DT ground • When the MAN 
relay qpeTates, the A4 and A7 leads are 
ground~o and the circuit to operate MST is 
closed • 

MANUAL CALLS 

4.57 Certain lines may be equipped ·for 
manual ca1is in which case the regis­

ter receives no dialin~ or keying. Instead, 
it creates an artificial zero for the A 
digit 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 
A4 and A7 leads to the marker connector. 
When the marker has established the dial 
tone conriection, relay:F is released 
allowing operation of L, SR, and ONl. With 
MAN operated, ONl operates MST to cause the 
connection to the completing marker for 
15etting up the call to the operator. The 
c,c;,nnecttcm through the ONl contacts insures 
tha1; 'ttit. c.tll 11! not abandoned and that the 
d~al· ~~~, -•~ker has released before the 
c'cmnectton i.s made to the completing marker. 
The e~~-~1.~~n through~ insures that on 
a t••'f:i::Q1;/l,' th:t .-ter test frame connector 
will ha•e·rel!eased from the dial tone func­
tion before it is needed for the completing 
marker function. 

STRAIGHTFORWARD CALLS TO MANUAL A OR 
B POSrrIONS 

4.59 If a manual office 1s not equipped 
with call indicator equipment, calls 

may be completed from the number 5 office 
to the manual office on a straightforward 
.ba,s1s, that is, the cus~omer may dial or 
key a l•., 2 .. , or 3 .. digit code which will 
cause his line to be connected to a trunk 
to.the manual switchboard, and in response 
to th.e ope?ator request, he will 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 Xll or 

llX service codes. The circuit operates as 
previously described for ·;;hese codes engaging 
a marker after the XL. or llX service code 
has been registered. 

4 .61 On calls from c,:,in lines to Xll or llX 
service trunks, or straightforward 

trunks the register w-1.11 re:.":::-n the coin 
before engaging the marker if App Fig. 11 
is used. 

4.62 A second plan m'l.kes use of the connec-
tion through th•! 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 be connected to terminal 
MST or MSTl. The MS~l terminal would be 
used if, on coin lines with App Fig. 11, 
the coin were to be returned by the register 
before engaging a marker and MST if the coin 
were not to be returned. 

4.63 Two-digit codeo 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 S'l!Jitchboard, either 
terminal MST or MSTl would be grounded, 
Ground on MST causes marker starts, whereas, 
ground on MSTl on coin lines with App Fig, 11, 
causes a coin return to precede operation of 
MST. 

4.64 A third plan makes uae of the single 
code translator of either App Fig, 22, 

23, or 24 to recognize one straightforward 
code ot either 3, 2, or l digit, In App 
Fig. 22, six relays a.re 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, it 248 is the code assigned, the 
relays would be des1.gnated TAO, TA2, TBO, 
TB4, TCl, and TC7 and the leads AO, A2, BO, 
:e4, Cl, and c7. Th~ leads would be connected 
to the similarly designated digit register 
leads, When the astigned code has been 
registered, all of t,he relays will operate, 
thus closing a circuit from ground 1through 
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series contacts on all six relays to terminal. 
ST. Terminal ST is connected to MST to 
cause seizure of a marker for establishing 
a connection from the calling line to a 
trunk to the manuai switchboard or the 
MSTl 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 1-digit code, 
respectively. 

SPECIAL SERVICE AND TIE LINE CODES 
(REGISTER ARRANGED FOR CENTREX 

.FEATURES) 

A. Special Codes llX Within the Centrex 

4.66 Where a separate group of registers 
is required to serve centrex customers 

and llX is used r.or both central office 
service codes and centrex special codes, the 
SCl relay {Fig, 19 and option ZW) is pro­
vided, When the preli~inary 1-1 has been 
dialed or keyed, the llC relay operates, 
opens the Xll lead to the marker, and causes 
the SCl relay to operate. This relay, 
providing the next digit is a digit 2 throug. 
9. grounds the LT lead to the marker. The 
SCl also connects ground to the BO and Bl, 
CO and Cl, and D7 leads to the marker. If 
the X digit is a O, then Xll translator mark 
plus a 011 will be sent to the marker, where 
it is treated as a vacant code. 

4.67 Where a separate group ot registers 
is required to serve centrex customers 

and centrex special codes are of the llX 
type and central office service codes are 
of the Xll type, the SCl relay is not 
required to translate the centrex special 
codes. When the preliminary 1-1 has been 
dialed or keyed, the llC relay operates, 
grounding the 11 lead to the marker. 

B, Special Codes lXX Within the Centrex 

4.68 Where a single group of registers is 
required to serve both centrex and 

central office customers, the centrex 
special codes are of the lXX type and the 

• 
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llX or Xll type. When the one of the lXX 
code has been dialed or keyed, the llA 

• 

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 llX 

4.69 Where the register 1s arranged for 
either type of centrex code and 

• telephone company service code.a are of the 
llX type a directing digit 9 is dialed or 

,,.auyed initially followed by llX. The oper­
Wation of the llA, llB, and llC relays is 

the same as detailed in a preceding para­
graph under PREFIX COUNTER. 

D, Telephone ComRany Service CQ.,2,es Xll 

4,70 Where the register is arranged for 
either type of centrex codes and 

telephone company service codes are of the 
Xll type, a directing digit 9 is dialed or 
keyed initially followed by Xll. The oper­
ation of the SBO, SBl, SCO, and SCl relays 
is as described in a preceding paragr•ph 
under Xll LOCAL SERVICE CODES. Option YR 

•

provides for groQnding the 11 lead to the 
marker for llX centrex codes. 

E, Digit 1 Acces1 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 acceea code and 
called number. The operation of the llA 
and llB relays is the same as described 
previously. 

,A Z!RO OPERATOR CALU3 WITHIN THE 
, W CENTREX GROUP 

• 

4,72 With the regi1ter arranged for 
centrex service and if a centrex 

customer dials a O, at the beginning of 
the ninth pulse the DD9 relay will operate. 
This momentarily disables the A2 and A7 

leads to prevent the 9 from being registered 
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, UD CENTREX DIALING OR KEYING 

4,73 Where a separate register group is 
required for centre~ customer (special 

centrex and tie line codes are llX type) X 
refers to any number Oto: 9; N refers to 
any number 2 to 9, 

TELEPHONE COMPANY SERVICE CODES ARE llX 

. Option Code Marker 
in Dialed or Translator Receives 

Register Keyed Mark Digit 
ABC D 

Fig. 19 llN LT N l l 
Options 911N 11 N 
zu TH,H,T,U Xll TH HT U 
YS 9Nll LT N 1 1 

gABC LT ABC 
Fig. 19 
Options 
zu 91ABC LTl ABC 
YS 
XS 

TEt,g~Offl!: COMPANY SERVICE CODES ARE Xll 

Option Code 
in Dit.led or 

Register Keyed 

Fig. 19 llN 
Options 911N 
zu TH,H,T,U 
ZR 9Nll 
YR 9ABC, 
F1g, 19 
Options 
zu 91ABC 
YR 
XS 

Marker 
Translator Receives 

Mark 

11 
11 

Xll 
LT 
LT 

LTl 

.. 

Digit 
ABC D 

N 
N 

TH H T U 
N 1 1 
ABC 

ABC 
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4.74 Where sam e register serves both centrex and regular telephone customers: 

TABLE C 
I Marker Receives I 
I Code Translator Digits I 

T ype of Code I Dialed or Keyed Marks A B C D E F G H J K 
' 

Can 
or 

[ 
2DT, (+ variable trex Tie Line !lXX (except lOX) OR X X 

Special C )de 1
~ variable number I number of digits) 

I or digits. 

FROM 10 2DT, OR 0 
CENTREX 
CUSTOMERS Cen trex ExtE· nsions TH HT U Xll, OR TH H T u 

N TH HT u FVD, OR NTH H T u 

Cen 
Lin 

trex Pri \"a. te i 8 mrxxxxx 
I 

LT3, OR N N X X X X 
e Networl /8 N 0/1 XNNXXXX LT3, FAC 

I 
N 0/lX N N X X X X X 

Tel 
Cus 

ephone C<·mpany NNXXXXX I LT, OR I N N X X X X 
tomer Co<es N 0/1 XNNXXXXX i L"' FAC I N 0/lX N N X X X X X ~, 

FROM Dig 
CENTREX 

it 1 Access 1 NNXXXXX LTl, OR N N X X X X X 
1 N 0/1 XNNXXXXX LTl, FAC N O/lX N N X X X X X 

OR 
REGUI.AR Per son-Pers(,n 0 N N XXXXX LT2, OR N N X X X X X 
TELEPHONE Col lect Special 0 N 0/1 XNNXXXXX LT2, FAC N 0/lY N N X X X X X 
CUSTOMERS 
{CENTREX Tel 
LI~{ES Ser 
REQUIRE Loe 

ephone C•)mpany llN l 11, OR N 
vice Cod~s Inell or 
al Info Nll I LT, OR N 1 1 

"PREF:cx 9) 
Loe al NPA Info 1 4 1 1 LTl, OR 4 1 1 

I 

' ' For eign NPA Info N 0/1 X 4 1 1 Xll, FAC N 0/lX 4 1 1 
Spe cLs.l Cod::1 ;o-o LT2, OR 0 

I 
Una ssigned .::odes 1 1-0 LTl, OR 0 

\0-1 LT2, OR 1 

:Note: With 
li/.8 NO 

certain options NNO codes and/or NNX codes may be used as NPA codes as well 
/lX. 

2· SELECTION 0 
RELEASi OF 

GEMERAL 

5.01 A connect 

F COMPL" :TING MARKER -
REGIS'i'E: :-··-

ion is :nade to a completing 
marker by means "Jf a marker connector 

gits fo~ the call have been 
s a re1.Mlt of a permanent 

when all the di 
registered or a 
signal or parti al dial time-out. In some 
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cases a 2-party test or a coin test is 
made before the connection is established. 
The register 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 register to 
release the dial tone connection between 

• 
• 

I 

• 

• 
.......... , 

• 
• 
• 
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the calling line and the register. However, 
the marker holds the register so that it can 
retain the calling line location. The con­
nection between the calling line and the 
trunk is then set up and followed by the 
operation of the marker release (MRL) 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 associated with terminal 
MST or, in certain cases, to the lead · 
associated with terminal MSTl. If the 
connection isl 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 is made to MSTl 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 
TM timer and starts the connection 

to the marker by connecting ground to lead 
TM 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 connection between 
the register and the completing marker. 

5.04 Relay MST also closes a circuit to 
RAl to prevent any further release of 

RAl due to additional dialing or keying and 
operates the auxiliary relay MSTl. The 
MSTl opens the path from the front contact 
of L 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 translating 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 
dial (PD); relay and grounds through the 
steering relay chain the single lead 7 for 

the digit 1 beyond the last registered 
digit. The MSTl 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 MSTl 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 is made, when it 
operates at the start of coin return. In 
these cases MSTl operates to prevent any 
further dialing or keying from being 
registered. 

RELEASE OF DIAL TONE CONNECTION 

5.06 When the completing marker h~s per-
formed its 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 gl\'Ounds lead RL 
causing operation of the release relay RL. 
The RL locks, opens the tip and ring leads 
so that an inductive load will not be broken 
at the crosspoint contacts used in the dial 
tone connection, and opens the sleeve lead 
to release the dial tone connection. 
Shortly after seizure of the marker con­
nector, the ground on lead TM was returned 
on lead L to hold the L 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 Land opens the ST lead to 
cause release of the connector and the com­
pleting marker. The L releases, releasing 
SR and, in turn, ONl 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 FT and BT leads • 
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6. TWO-PARTY IDENTIFICATrnN TEST 

GENERAL 

6 ,01 On calls from 2-pa.r .;y message ratB 
lines, or 2-party flat-rate 11nes 

in offices arranged for A'M, a party identifi­
cation test is made befor~ dial tone is trans­
mitted and another teat is made after dialing 
or keying has been completed ..... · ½efore the 
completing marker is eng~sed. Two testi:1 
are made to reduce the p,se.tbility of a 
false identification. Tt ,? register :tnforms 
the marker of the resultt of the two tests 
and the marker then indic'ltes to the trunk 
or the transverter, by wi, 'f of the sender, 
which party to charge. Jf the results of 
the two tests do not agr<e, the marker blocks 
and causes a trouble reccrd. 

6.02 The distinction between the parties 
is that the switchlook contacts of the 

tip party subset connect ground through the 
ringer winding to the t1r wire when the 
receiver is off the hook, whereas no direct 
current ground is connec;_ecl at the ring 
party station. The reg1rter tests for the 
presence or this ground c.re made by applying 
48 volts through a relay winding to both tip 
and ring wires at the ce1,tral office. 

6.03 Apparatus Fig. 12 :'.s used when the re-
rJistance of the tiJ party station ground 

is anprox:Lme.tely 1000 ohl .. s ., and App Fig. 13 
ls used •~en the resistarce of the tip party 
stati<.m is p-reiater than .100 ohms. 

FIRST TEST - APP FiG. 12 

6.o4 Thia tet>t is made :.tsing a single timed 
interval, with the test relay conne~ted 

to the line on register :Jeizure and any 
operation of the test re ·"i..e.y construed as a 
tip party call. 

6.05 When the register .1as been. selected 
by a dial tone mar{er on e. call from 

a 2-party line, the markir will operate 
relay 2P, by grounding t 1e 2P lead thx·ough 
the trunk link connector circuit and a 
contact or :.he F relay, :2P locks to an ON 
ground. The 2-party tes ; (TPA) relay 
operates through a conte~t of 2P and a con­
tact of 11', and locks unc!r control of a 
t•!"eak-contact of the tiiring relay TPT. The 
'!'PA discor.nects the L r£ lay and tone coil 
f'r<)!ll the ring and tip leads and connects 
these leads through the ~inding of the test 
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relay TP to battery. When the dial tone 
connection is established, the calling 
line will be connected to the TP relay 
instead of to the L relay and tone coil. 
However, the Sl relay will be held by a 
contact of TPA, so that the register will 
not release while the party test is being 
md-de. 

6.06 If the line 1s grounded, indicating 
that the tip party is calling, TP 

operates, operating TPl. The TPl locks and 
connects ground through a winding of the 
tone coil to the tip and ring of the line 
to reduce the current in the tip party 
ringer, so that when the current is inter­
rupted by disconnection of the TP relay, 
the self-induced voltage will not be high 
enough to ca.use bell tapping at the ring 
party sta.ti.on. 

6.07 The TPT tube, TPT relay, and assoc,.-
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 not pass 
current until its gatz becomes ionized and 
the application of 130 volts across ter­
m:tnala 2 and 4 is instJ,fficient to cause 
ionization~ It will ionize, however, if 
a 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 capacitor TPT and 
the charging time of the capacitor is pro­
portional to the size of the capacitor and 
the size of the charging resistor. Once 
the gas is ionized current will flow 
between terminals 2 and 4 to cause operation 
of the associated relay. After ionization 
the control terminal no longer can exercise 
any control and the circuit must be opened 
or the voltage reduced to stop the current 
flow. 

6.08 The TPA cor.:J,ects the grounded TPI' relay 
winding to the No. 4 terminal of the 

TPT tube and to one side of the TPT capac­
itor thus completing a charging path. At 
thia time, however, Fis operated and 
maintains a 1000~2 discharge shunt on the 
capacitor preventing any charge. When F 
releases after the dial tone connection has 
been established this ehunt is removed 
allowing TPT to charge to the 130-volt 
potential through the TPT3 resistor. The 
charge on the capacitor will reach 72 volts 
in approximately 250 ms and the tube will 

• 
• 
• 

• 

• 
• 
• 
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• ionize causing operation of the TPr relay. 
The TPI' releases TPA to qisconnect the TP 
from the tip and ring leads and to connect 

• 
th.ese leads .to the tone coil and the L relay. 
The L operates over the loop and operates 
SR and ONl 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 circuit to Sl. When Sl releases, 
the register is under supervision of Land 
SR. 

6.09 The time of the TPI' •timer is 190 ms 
minimum, 350 ms ma~imum, which is 

sufficient to allow the 'release of the FA­
relay of the trunk link circuit and for 
operation of TP anq its auxiliary TPl. 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 
TPB operates MSTl to prevent further dig:i:t 
registration and to cause ground to be 
connected to the proper -7 lead as a digit­
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 HL2 resistor to 
ground, and operates TPA. The TPA discon­
nects the L relay and tone coil from the tip 
and ring leads and connects these leads to 
the TP winding for a second 2-party identi­
fication test. If the tip 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 
again starts the TPI' timer by removing the 
discharge shunt from the TPI' capacitor and 
connecting the tube and capacito~ to the 
grounded TPI' relay. The TPI' relay will 
operate in approximately 250 ms. The TPI' 
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 
disconnect 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 nomal, 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 
may be a reasonably high resistance, 

the test relay must be qtiite sensitive and 
for this rea'son a polarized relay with an 
electrical bias is used. In earlier 
registei-s, this relay has a biasing spring 
to cause the armature to make with the back 
contact with no current in either the 
primary or secondary windings. In later 
registers, this relay is of the mercury 
contact type requiring no mechanical 
adjustments. In either case, operation of 
the relay depends on the balance of the 
ampere turns in the two windings. · The 
secondary winding is conhected in a direction 
to hold the relay unoperated while the 
primary winding is connected in a direction 
to cause the relay to operate. The resistor, 
in series with the secondary or bias wind­
ing, is such that the primary winding will 
cause operation of the relay when it is 
connected to a line which has a 3640 ohm+ 
10-percent ringer connected to ground at a 
customer station. Since the TP relay is 
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 dial 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 circuit and a con­
tact of the F :relay. The 2P locks to an ON 
ground. The TPA relay operates through a 
contact on 21? 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 ,::,,,use: release of the FA- relay of the 
trur:•·. l:'..nk circuit to connect the t:Lp and 
rinc: o:f the calling line to the primary 
wi.nc:c.rs; of' the TP re.lay. The F aJ.so opens 
the c.~_rcu:Lt to the wind:l.ng of rele,y TPD. 
The T.0D i,s made slow-release by tte shunting 
res:\,3 ;:.or TPD and allows time for 'I'P to 
faln~,:.y op8:'.'a.te on 2. capacitor surge and to 
rele::;\Sc-' ., '.sfhen TPD :releases, ;"r'.;und is 
clo·:.e,; to ::.he &!"l.r..ature conta.c ~ oi.' r: and if 
T:O ·I_ • O)JE'!''l;!.ted the nuxilla.:ry :relay ':.'Pl will 
ope:?:'."';:':;e ~r:.d lock inc.licat:lng that ,'.l tip party 
ate:; .on originated ~~he call. The TPD in 
relnn,c,ing :)pens the circuit to the winding 
of .:'?'~. Tl1·.'.:l TPT is made slow-release by its 
sho.··',.-ci:r.1;ui ted seconda.ry winding to allow 
time ror ,n:.erating TPl, if TP is operated. 
The 1'.'i'!l·Sl\r: :~ of TPI' ,~elea.ses TPA to discon·· 
nee .. : the ·,;ip and ring leads from the TP 
I'E;s :s,'r 13.nd to connect these leads to the tone 
coL .. ~mti the L rele,y. The L relay will 
opei::·a.te over the loop a.nd Will operate SR 
a.nr; 1JNl tc transmit dial tone and to take 
ove7 nup0,rv:lsion of the register. The TPA 
.re:J' ·1ses EH to allow L and SR to aeaume 
::iur, 'J'·.rJ.8~.on. The TPA which, in turn, oper­
ate 'J:'l:'T to prepare these relays for the 
aec··:,;•v.:i p~::::-1,;y test. 

6.J.:-:- If TPl operates during the test it 
(:i_.'nnects ground through a winding of 

thf• ·:,0n"' .:oil to the tip and ring leads of 
(1 · ·.o reduce the current in the tip 

· · _.., ·:· :, so that when the current i:J 
,. ·c by c1il'!Col'..nect1on of' the TP relay, 

·-,::!t'C"<:!Cl voltag,~ Will not be h:lgh 
enough "t"'i ct",t:Jle br~ ·t t.:•T<!='~"Y"lf.', at th~ ring 
p,\rty station. 

SEco:rm-PARTY 'I~T - APP FIG. 13 

6. J).f. The circuit for operating the MST 
relay is wired through transfer con­

tacte on ;;he 2P relay so .that on non 2-
party cil.lls the operation of the MST relay 
is not i,:y~erfered with, but on 2-party 
calls the TPB relay is .operated instea.d·or 
MST whon clialing or keying has been com• 
plctcid. The TPB operates MSTl to p:::-event 
fur1;he1· d:.'~gi t registraticm. ;-.,.~d to ca.use 
grcur:.d to be connected -co the proper -7 lead 
as ''.. t-enc sig:r.al, and transfers the 
fr..': t con·;,e.ct of the TP relay :frc,:rn the wind­
:: :c ,f ·the TPl relay to the wind:tng of the 

:·e:.'\.·,. The TPB closes groum,. through 
::;t iL2 :·•!sistor to hold the L :relay in local 
ci ,::::uit anrl onerates TPA to discon.'1,ect the 
L tmc1 t.one coil from the ring a.nc\ tip leads 
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1Jnd to connect these leads to the primary 
winding of the 'I'P relay. The TPA opens 
the circuit to TPD which is slow-release 
to allow TP to falsely operate on a line 
surge ancl to release. When TPD releases, 
it connects ground to the arme,ture of TP 
t -- causfi operation of TP2 if '.l'P r~~;no,ins 
operated to the tip atation ground and 
opens the c:l.rcuit to TP'r. The TPT io alow­
relea.se to e.llow time for the operat:l.on of 
TP2. When '1.'PT :releases, it ope re. r,es TPC 
to connect the ground which opera.tea TPB 
to the MST winding causing MST to operate 
and start the connection to the completing 
marker. The TPC releases TPA to ci~connect 
the TP from the tip and ring leads and to 
reconnect these leads to the tone coil and 
L relay. The TPA, in releasing, reopera.ted 
TPD to discon.~ect the local circuit holding 
path of the L :t'P.lay to again place L under 
control of the rrnbscribel' line. The TPD 
also reoperatea TPT. If TP2 operates it 
duplicates the functions described fo:r TPL 

TWO-PARTY INDICATIONS - APP FIG. 12 
AND 13 

6.15 The marker will be informed of the 
results of the t\'!O tests by means of 

the TP and RP leads. If both tests indicate 
that the tip party io calling, lead TP Will 
be grounded and RP open. If both tests 
indicate that the ring party is calling, 
lead RP will be grounded and TP o;pen. If 
the tests do not match both leads will be 
grounded and the completing marker will not 
complete the call but will cauoe !:l. trouble 
record instead. 

TESTS OF TP RELAY - APP FIG. 12 AND 13 

6.16 In order to make sure that the TP 
relay retains ita adjustmen·c, an 

operate test and an open circuit release 
test of the relay :l.~ r,iac1e on all calls from 
?··party lines. The locking path of ONl is 
closed throu,g,h front contacts of 2P and 
back contacts of TP'.2 and TPl so that if 2P 
is operated either TPl or TP2 must operate 
to allow release of OHl. If neither of 
these relays has operated during the call, 
an operate current flow test is applied to 
TP be:f.'ore the releaoe of the register to 
cause operation of TPl or TP2. 

6.17 When the RL relay has operated to 
release the dial tone connection and 

the L rela.y has released after the completing 

• 
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marker tlas released, ground is connect~d 
through the TP resh,tor to the 1~1nding of 
TP. The TP operates j_f its adjustment is 
1fithin requirements ·to operate its auxiliary 
relay. The TP usually will operate relay TP2, 
but on abandoned call3 may operate TPl. If 
the relays fail to operate, ONl will remain 
operated and the register TM timing circuit 
functions to cause an alarm. However, if 
TP had already operated on the f'i:rst li.ne 
teat, 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 alBo locked to a back con­
tact of TPT so that a check is made th~t 
TPT operates on each 2-party call. 

6. 18 The open c ircu:t t :re lease of the TP 
relay is checked as follows. The 

TP relay armature contact is connected to 
1olid ground and if TP is operated it will 
bold TPl operated at tbe end of the call. 
The locking circuit of TPl .is supplied. by 
ONl and by the same contact which holds ON 
so that the ground through the falsely oper­
ated TP will hold TPl and through the con­
tacts of TPl will hold ON. This will prevent 
release of the register and the register 
TM timer will function to cau~e an alarm. 

7. COIN LINES 

COIN-FIRST - GROUND START -
APP FIG. 8 

7.01 When the regi~ter functions with coin 
first ground start coin lines, on 

which the register returns co:!.ns only on 
abandoned calls and perman,mt 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 controls two functi.ons. First it 
provides for reducing the line current 
required for operating the L relay and, 
second, it provides for application of coln 
return battery to the l:.ip oft.he line on 
abandoned calls and on permanent signal 
calls. The presence of the coin initially 
is detected by the line circuit, hence, the 
register does not make a coin test. 

7.02 The change in. the current requirement 
of the L relay :ls made in order to 

prevent showerj_ng, ,'l cond1 t:l.on 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 
appears on the line, the line circuit will 
operate to cause the dial tone marker to 
connect the line to a register. The register 
L relay will not operate and the register 
releases, reconnecting the line bac.lt to the 
line circuit and the action repeats. To 
prevent this recurring action, the L relay 
1~ arranged to operate on any line that will 
operate the line circuit line relay. To 
compensate for the ditferences in the line 
circuit relays for coin lines, the CN 
relay is arranged to close ground to the LB 
resistor so as to provide a limited number 
of ampere turns in the L tertiary winding 
in a direction to aid the operation ot the 
L when connected to coin lines. 

7.03 Relay CN 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 
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 TMl and a back contact of PD. 

7.o4 On a partial dial time-out the 
customer will be connected by the 

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

7.05 Relay CR causes operation of MSTl to 
prevent any further registration; 

opens the circuit to MST to prevent marker 
seizure during the coin return cycle; 
disconnects the L relay from the ring lead 
end connects L to the local holding circuit 
through the secondary winding of the tone 
coil if SR is operated; and connects the 
tip lead to the coin return circuit. The 
coin return battery is not connected to 
the tip lead until MSTl 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 ot the CRl tube, 

CRl relay, and associated network. The 
CRl tube has characteristics such that no 
current will pass between terminals 2 and 4 
unless the gas in the tube is ionized and 
a voltage of 130 volts across these terminal• 
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is insufficient to ·cause ionization. The tube 
will ionize, however, if a voltage of 72, 
nominal, is connected across terminals land 
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 across terminals 2 and 4. The 
voltage across the control gap is equal to 
that on the CRl 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 CRl capacitor 
and connects one side of the capacitor and 
the No. 4 tube terminal to the grounded CRl 
relay. The capacitor starts the charge to 
the 130-volt potential. After an interval 
of 460 minimum, 590 nominal, and 900 maximum 
ms, the CRl relay operates. The CRl 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 is 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 
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 register if the call 
had been abandoned, or causes operation 
of MST if the coin return had been made as 
a reeult of a permanent signal time-out. The 
CRl is released by CR, but CR2 holds to ONl 
unti.l release of the register. 

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 
voJ. t.age rise when the coin ret1,1rn pot.ential 
is ciisconnected. 

COIN-ll'Il:l.S'I' - LOOP-START - APP Fir. 9 

~General 

7.09 When the register is required to 
:function with coin-first coin lines in . 

an o:tf'lce where a register is connected 
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to the coin 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 test for the presence 
of coin is made in the register. Dial tone 
will not be transmitted until the register 
ia satisfied that the coin 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 18 tested by the coin line 
supervisory relay which operates on a circuit 
through the loop with or without the ground 
connection and the ground teat relay OT 
which operates only if the line 18 grounded. 
If the GT relay does not operate the call 
is treated as a permanent signal. 

B. Supervision - CLR Relay - App Fig. 2 
7.11 When the register 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. Ttle CN locks to an ON ground and 
operates the coin test relay CNTl. The CNTl 
disconnects the L relay and tone coil from 
the ring and tip leads and connects these 
leads to the GT and CLR relay windings and 
associated resistor network and connects 
the negative 130-volt potential to this 
resistor network. The resistor network, 
consists of two bridge c1rcu1t1 so propor­
tioned that a potential ot 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 CLR 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 CLR is a bias winding and is energized 
in·a direction to hold the relay normal. 
This winding aids in releasing CLR when the 
switchhook contacts are open even though 
some current flows in the windings due to 
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 circl1it to prevent transmission of 
dial tone until the coin test is satisfied 
and the local operating and holding circuit 
tor Lis disconnected. The CNT2 is made 

• 
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slow-release to prevent 1 ts releaa.e i1' t .. i 
contact on CLR is momentarily opened- due to 
frame vibration or to transients when th~ 
coin is deposit~d. The Land SR hold th? 
register as on a noncoin call. If the c.:•rn· 
tomer disconnects CLR will release to re­
lease CNT2 which releases Land SR to~~­
lease the register as •on any abandoned ct,1 · 

c. Ground Test - GT Relay - App Fig, _2 

7.13 The windings of the GT relay have 
equal turns and are connected diffet· 

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 conner!t,.,.,i 
to the tip lead by the deposit of tho rmi,, 
at the station this balance is upset ancl ,.1 ,, 
current in the ring or secondary winding ', 1. 

increased while that in the tip or prima:r:, 
winding is decreased, causing the relay to 
operate. The GT operates its auxiliary re­
lay OTl which locks. The GTl is slow-operate 
to prevent its operation if GT falsely oper­
ates momentarily on a line surge. The GTl 
recycles the TM timer and releases CNTl which 
disconnects the line test relays from the 
tip and ring leads and connects these leads 
to the tone coil and to the L relay. The 
GT and CLR release and CLR releases CNT2 to 
disconnect the local circuit operating and 
holding path tor Land to close the dial 
tone circuit. Since GTl is a slow relay, 
a make-contact is wired to the ON winding to 
insure that GTl releases before the registl'll 
releases. This insures that the register 
cannot be reseized with GTl operated. 

7,14 A back contact of CN paralleled by a 
front contact of GTl is inserted in 

the part of the MST operating circuit 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 is 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, General 

7.16 This coin option is assigned to two 
apparatus figure numbers because of 

a separated equipment mounting arrangement. 

When the register is requlred to !'unction 
with dial-tone-first loop-start coin lines, 
the register is connected to the coin line 
as a result of a switchhook closure even 
though no coin is deposited and the customer 
receives dial tone and can dial the desired 
number. 

7.17 The call from the coin line proceeds 
in the same manner as a noncoin call 

until dialing has been completed. At this 
point the ground which no:nnally operates 
MST is transferred by the operated CN 
relay, shown in App Fig. 11{ to cause oper­
ation of the coin test (CNTJ relay. The 
CNT closes a circuit to hold RAl to prevent 
any further registration and operates CNT2 
which, in turn, operates MSTl, The circuit 
to CNT2 is closed through a make-contact 
of TMB to insure that the TM timer ia 
recycled at the start of the coin test. 
'l'he CNT2 closes a local circuit holding 
path for L through contacts of SR and oper­
ates CNTl. The CNTl disconnects the tip and 
ring leads from the tone coil and L relay 
and connects these leads to the windings of 
the GT and CLR relays and recycles the 
TM timer. 

7.18 The p~esence 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 is 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 
11' the llne 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 
~oin lines which have 1110re sensitive line 
circuit relays 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 option V the CN relay closes 
ground to the LB resistor to provide a 
l.:1.mited number of ampere turns in the 
tertiary of Lin a direction to aid the 
operation of L. A coin test cycle is made 
on these lines just as it is made on the 
loop-start lines. 

B, Supervision - CLR Relay - App Fig. 10 
·,· .~o Thn res:tf1tor network connected to the 

GLR and GT relays consists of two 
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bridge circuits so proportioned that a 
?Otential of approximately -90 volts is 
connected to the ring winding and approxi-
1ris.tely -40 volts is connected to the tip 
winding. Current through both windings of 
CLR tends to operate the relay and CLH will 
operate if the switchhook contacts are. 
closed with or without the coin magnet 
ground. The tertiary win~tng of CLR is a 
bias winding and 1s energizb~ in a direction 
to hold the relay normal. This winding aids 
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 CNTl operates as a result of the 
operation of CNT and CNT2 it opens 

the operating circuit of CNT2 but CLR oper­
e.tes to hold CNT2. The CNT2 is slow-rE:t:J.ease 
,:i"'ld will hold over an open interval between 
operation of CNTl and operation of CLR. If 
at any time during coin test and before the 
coin is deposited, the customer abandons 
the call, CLR will release CNT2 and, in 
turn, Land SR to effect the release of the 
register. 

c. 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 
to the line the ampere turns of one winding 
''lill cancel those of the other winding. 
Howev .~r, when the coin magnet is connected 
to the t:!.p lead by ,,he deposit of th~ coin 
at t:-i.: st"l.tion, th:.la balA.nce 1s upse·~ and 
the current in the ring or secondary winding 
is increased While that in the tip or prime. .. ~~ 
winding is decreased to cause the relay to 
operate, The GT operates its auxiliary relay 
GTl which locks. The GTl is slow to opera:0e, 
to prevent its operation if GT falsely 
operates momentarily on a line surge, 

7,23 The GTl transfers the operating ground 
for CNT to MST to cause marker start 

and to r~lease CNT, The CNT releases both 
CNTl and CNT2; CNTl disconnects the tip and 
ring leads from the GT and CLR relays and 
reconnects these leads to the tone coil and 
-:-_, :.·elay and CN'J.'2 opens the local holding cir­
~u::.. t f'or L. The C])i"'T2 is slow-release eo that 
the tip and ring leads are con.'1ected tc L 
tefore the local holding circuit is di~con­
.1ected. Since GTl is a slo,,, relay, a 
niake-cuntact is wired to the ON winding to 
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inaure that C'J'l releases before the regis­
ter releases. This insures that the · 
re~ister cannot be reseized with GTl 
operated. 

7.24 The operating circuit for MST is wired 
through TMB contact:J to insure that 

TMB is operated be:t·ore MST operate:,. Thia 
insures that the operation of MST ce.n 
recycle the timer. 

D. Coin Test Timing - App Fig, 7 
7.25 The CT timing circuit, under control 

' 
of the CNT relay, is provided to time 

an interval for the deposit of the coin. .C----.. 
Upon time-out, it converts the coin station 
to no-such-number tone or, in later 
registers, to an announcement system to 
indice.te to the customer that the customer 
should depooi t the coin or abandon th,e call. 
If the cus·tomer does neither, the TM timing 
circuit will function to cause rele~ae of 
the register. In this event, the line will 
be reconnected to the line circuit nnd will 
be connected to another register. If the 
customer takes no f11rther 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 CT resistor, thus 
extinguishing the tube. This connects the 
calling otation, via the register, to 
either no-such-number tone, or to the 
announcement system. If the customer de­
posits the coin at'ter receiving the no­
such-number tone or the announcement before 
TM operates, relay GTl operates to complete " 
the connection. 

E. F4ilure of GT Relay to Operate -
App Fig, 10 ' J 

7.27 If a coin has been deposited but the, 
GT 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 &nd 
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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 CN'1~1 which extends the t:tp 
and ring leads to the coin return circuit 
so that the coin can be refunded i.n the 
usual way. If the customer does not aban­
don the call, the register will time out 
arid release without returning the coin, 
The cuatomer will then be connected t;o 
another register wilich will return the 
coin when the customer abandons the call. 

F, Manual or Zero Operator Calls -
Special App Fig. 30 

7~28 Where Fig. 30 is provided, .coin. test 
is made on calls to manual or zero 

operators and the marker is summoned with 
a coin or no-co1n~-deposited ind:l.cation. 

7,29 Relay MCN of Fig. 30 operates in 
parallel with MAN when the digit 

zero is received in the A poaition and 
provide• a path fer operating the CN'r 
relay through a back contact of CNT3. 
If' the coin is presl!nt when zero is die.1ed, 
the groqnd test (GTl) relay operates 

' during coin test e.nd starts the marke1·. If 
the coin 1a not present, CNT3 operaten 
af'ter timing 4.5 aecond1 maximum and causes 
marker start. The CNT3 grounds le~d LO, 
when normal, and lead I2, when operated, 
to provide a coin deposited or coin-not-• 
deposited indication, respectively, to 
the marker. 

7.30 Where Fig. 30 is not provided, coin 
teat is bypassed on calls to manual 

or zero operators. 

7.31 Coin test on service calla and to 
certain free trunks is provided on 

· an optional basis. With option RX provided, 
the coin test must be satisfied on such 
calla bef'ore the marker can be started. 
With alternative option RW provided, coin 
teet ia bypaHed • 

• 0 '. G. / Dial-Tone-First - Loop-Start -
; v· . &•cial App !'!i• 31 

• 

~-
7.32 Where this f'eature ia provided by 

Fig. 31, all other coin apparatua 
tigurea mQat be removed from the regist~r. 
With Fig. 31, coin teat 1a made on all 
calls f'rom coin lines at the end of dialing 

anc the .marker summoned whether or not a 
coin has been deposited. Where the coin 
ha~ u.=,cn deposited and detected, as 
In icated by the operation of the GT and 
GTl relays, GTl provides a coin p1l'esent 
indication to the marker by grounding the 
SCK lead. Where the coin has no 4 bee,q 
deposited or detected and a, Ina GTl 
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 Af'ter the called number has been 
di.a led, the ground which normally 

operates MST is transferred by the operated 
CN relay to cause operation of coin test 

1 relay CNT. The CN'r holds RAl operated to 
prevent further registration and operates 
CNT2 through a make-contact of TMB which 
insures that the TM timer is recycled at 

, the ii,tart of coin test. The CNT2 closes a 
path to hold the L relay and operates the 
MSTl i;:.nd CNTl relays. The CNTl disconnects 
t.he ·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 o.6 to 1.0 
second and opera .. tes CNT3. 'I'he CNT3 

then transfers the operating ground of CNT 
to MST for marker start. The CT timing 
inter·tral provides time for relays GT and 
GTl to operate where the coin is present 
and detected. 

7.35 Figure 31 also provides coin return 
.I on permanent signal and abandoned 

calls. These f.,re the only coin return 
features provided by the register when 
Fig. 31 is equipped. Relays CR, CRl, and 
CR2 ara provided for this purpose and the 
circuit operation is similar to that provided 
by Fig. 8. 

7.36 The CN establishes circuits for oper-
ating the coin return relay CR in 

case the call is abandoned or time-out 
occurs without any digit$ having been 
recorded. On an abandoned call the CR 
will operate f'rom ground through a back 
contact of SR. On a permanent signal time­
out CR will operate from ground through a 
front contact of TMl and a back contact of 
PD. 
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7.37 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. 

7.38 The CR causes operation of MSTl to 
prevent any further registration, 

opens the circuit 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 hoJ.ning circuit 
through the secondary wlnding of ti1e tone 
coil if SR is operated, and connects the 
tip lead to the coin return circuit. The 
coin return battery is not connected to the 
tip lead until MSTl operates in order to 
insure that this batter~r will not be con­
nected momentarily to t:1e L winding during 
the operation of CR. 

7.39 The CR also starts the coin return 
timer which consists of the CRl tube, 

CRl relay, and associatf1d network. The CRl 
tube'has characteristica such that no cur­
rent,will pass between terminals 2 and 4 
unless the gas in the t,1be 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 lo&es control. The 
tube can be extinguished only by opening 
the circuit or by reducing the voltage 
across terminals 2 and 4. The voltage 
across the control gap is equal to that on 
the CRl capacitor and this is controlled 
in time by the size of the capacitor and 
,the charging resistor. The CR disconnects 
a discharge shunt from the CRl capacitor 
and connects one side of the capacitor and 
the Ro. 4 tube terminal to the grounded 
CRl relay. The capacir.or starts to charge 
to the 130-volt potent:.al. After an inter­
val of 460 minimum, 590 nominal, and 900 
maximum ms, the CRl reJ.e.y operates. The CRl 
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 timar which times an 
interval during which the line is left open 
to allow release of the coin magnet. Oper­
ation of the CR2 timer is similar to that 
jf CRl, and CR2 operates 440 minimum, 560 
nominal, and 870 maximum ms, after CRl. 
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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 oper­
ating time of MSTl. 

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

the CR2 tube, releases CR and causes the 
operation 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 CRl is released by CR, 
but CR2 holds to CN until release of the 
register. 

7.41 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 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 calla. 

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 CNT'2 and subsequently 
CNT3 relays. The CN'l"2 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. 'rhe 
primary function of relays CNT2 and CIT3 
is to release, in sequence, after the 
called number has been dialed and before 
the marker ia called, thereby timing the 
coin test interval. Relays CN and CNT3 
operated, prepare the register for coin teat 

• 
• 
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. by transtarring the nonnal operate path of 
MST relay to CN'l'. 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 Lis needed to prevent its re­
lease during coin test. The CNT operated 
also locks relay RAl and operates relay 
MSTl. 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 CN'l'l 
operated, transfers the tip lead to ground 
teat relay GTJ opens the ring lead to pre­
vent the holding ground on L from backing 
up through the loop to the GT relay; and 
recycles the TM timing circuit. 

7.44 When GT is initially connected to the 
external tip circuit, it ~Y falsely 

operate due to line surge. If a coin has 
been deposited at the coin station, thereby 
grounding the tip leaq, GT will operate or 
re•in operated if' it has falsely operated. 
If a coin has not been deposited, GT will not 
operate or will eoon release if falsely 
operated. Since the final state of GT (oper­
ated or no~o~erated) at the end of the coin 
test cycle determines the coin-present or 
not-presen1i indication to the marker, the 
slow-release ot CN'.1'2 covers the period during 
which OT llllt.Y falsely operate and release. 
Relay GTl records the final state of GT 
during the slow-release interval provided by 
CNT3. The operation of GTl is under control 
or both GT and CNT2. Once operated, GTl 
locllta. When CNT3 releases, it reestablishes 
the marker start circuit, causing operation 
of relay MS'l' and summoning the mark.er. The 
GTl, it operated, grounds lead SCK to the 
marker and, it normal, ground:s lead SCN. 

G'Jey) An operate test ot the GT relay is made 
before the register releases to check 

that GT 18. capable of operating under 
service conditions. This test 18 made on 
all coin call• when L releases and RL oper­
ates. The register will remain off-normal 
it GT does not operate. The locking path 
of ONl is clo1ed through a front contact of 
CN and a back contact of GTl so that if GT 
and GTl tall to operate, ONl will remain 
operated and the register 'D1 timing circuit 
functions to cause an alarm. 

7.46 Registers equipped with coin Fig. 33 
can function in the same marker group 

having reli,atars equipped with coin Fig. 8 
under the following conditions: 

(a) Separate coin register groups are pro­
videO in the marker group; Pig. 33 

resister• u1ed in one group for dial-tone­
t1r1t loop•■tart coin line■, and the Fig. 8 
reg11ter1 are u■ed in a ■eparate register 
group for co1n•fir1t ground-start coin 
lines. 

(b) Where a single coin register group is 
provid~d 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 perfo:nned with the automatic 
monitor register and sender test (AMRST) 
circuit, the AMRST circuit must be modified 
for testing the coin features ot Fig. 33 in 
either of the above cases. 

Ground-Start Coin Lines - App Fig. 33 
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 LC 
to provide a limited number of ampere ·t;urns 
in the tertiary of the L relay in a direction 
to aid the operation of L. A coin 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 this purpose and the circuit 
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 
a back contact of SR. On a permanent signal 
timeout CR will operate from ground through 
a front contact of '!'Ml and a back contact 
of PD. 

7.50 On a partial dial time-out the cue• 
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 MSTl to 
prevent any further registration, 

opens the circuit to MST to prevent marker 
seizure 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 is operated, and connects the tlp 
lead to the coin return circuit. The coin 
return battery is not connected to the tip 
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lead until MSTl operates -in order to insure 
that this battery will not be connected 
momentarily to the L winding during the 
operation or CR. 

7.52 The CR also starts the coin return 
timer which consists of the CRl tube, 

CRl relay, and associated network. The CRl 
tube has characteristics .such that no cur­
rent will pass .. between tenninals 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. l loses control. The tube 
can be extinguished only by opening the cir­
cuit or by reducing the voltage across 
terminals 2 and 4. The voltage across the 
control gap is equal to that on the CRl 
capacitor and this is controlled in time by 
the size of the capacitor 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 
terminal to the grounded CRl 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 CRl locks to 130 volts 
through resistor CR9 which drops the voltage 
across the tube sufficiently to extinguish 
it, disconnects the coin return potential 
from th_e tip lead, and starts the CR2 timer 
which times an interval during which the 
line is left open to al~.ow release of the 
coin magpet. Operation of the CR2 timer is 
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 tiae of MSTl. 

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 ~auses operation 
of MST if the coin return had been made as 
a result of a permanent signal time-out. The 
CRl is released by CR, but CR2 holds to CN 
until 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·coin 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 coin return is required on oper­

ator and other free calls,· thic will be 
done by the ·trunk to which the call is 
connected. 

COIN RETURN - APP FIG. 11 

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 register 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) Call to zero. 

(c) llX or Xll operators. 

(d) Permanent signal. Calls to certain 
tree trunks. 

The coin return may also be made in 
instructions from the pretranslat0r. On 
calls to operators the register makes a 
test to determine if the coin has-cleared 
the trap and, if it has not, the completing 
marker will be so infomed so that the line 
can be connected to a stuck coin trunk. 
This test is canceled on abandoned calls and 
pel"manent signal calls because line troubles, 
which cause pennanent 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. 

7.57 In the case of a stuck register time-
out the register releases and the 

customer is connected to another register 
by a new dial tone connection where the· 
customer receives permanent signal treat~ent. 

7.58 On calls to straightforward manual 
operators using App Fig. 14, 15, 22, 

23, or 24 tor translation, the coin may be 
returned or not, depending upon whether the 
cross-connection is made to the MSTl or MST 
terminal. If the coin is returned, the 
circuit operation is the same as for Xll or 
llX service calls. 

7.59 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 ~alls to tree trunks which are 
not arranged tor coin return and whose code 
designation does not permit the re~ister to 
recognize this. In these cases the marker 
will signal the register to return the 

• 

• 
• 
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coin and will then release. When the 
register has successfully returned the coin 
or has found a stuck coin, the connection 
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 llX and Xll 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 Wis 
furnished instead of QC, the coin will not 
be returned by the register. 

7.61 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 cirt:uit is then opened 
for about 0.5 seconds, and then -48 volts 
through the winding of the s-type relay 
LT is applied to both leads of the line. 
This relay will operate if the coin is 
still in the trap because the coin 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 amature, 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 
register 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 
is 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 MSTl terminal, to cause operation 
of the CR relay instead of MST; transfers 

the part of the circuit for operating HS'/ 
from TMl to cause operation of CRA :; nstead 
of MST; and transfers the part of the 
circuit for operating RL from the :rn to 
cause operation of CRA instead of RL. 
The CRA operates CR and opens the circuit 
to the LT 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 L from the ring lead on two 
continuity transfer contacts. The CR also 
operates MSTl to prevent any further dj_a.J. 
pulse registration. The holding circuit 
of Lis closed through contacts of SR 
to prevent reoperation of Lon abandoned 
calls. The CR operates CRl Which dis­
connects the tone coil from the tip laed 
and connects the tip and ring leads together 
and through the CRl resistor and CR 
resistance lamp to the coin return po-tan·· 
tial. This energizes the coin 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, 

CRl and CR2 tubes, and the associated 
capacitor resistor network. The CRl 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 land 
4 will cause ionization and current will 
then pass between tenninals 2 and 4. Once 
the tube is ionized the control termtnal 
No. l loses control and the tube can be 
deionized only by opening the circuit or by 
reducing the voltage across its tenninals 
below the sustaining value. The voltage 
across terminals 1 and 4 is equal to the 
charge on the associated capacitor and this 
is controlled in time by the value of the 
capacitor and the charging resistor, The 
CRl connects ground to terminal 4 of the 
CR2 tube, to the winding of the CI rela,y., 
and to one side of the CRl and CR2 capaci­
tors, and disconnects the discharge real.star 
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The CR3 from around the CRl capaci.tor. 'I'he 
CRl capacitor charges through the CR14-
resistor, and in 440 minimum, 560 nominal, 
and 870 maximum ms the tube ionizes and CI 
operates. The CI rec lose.:; the discharge 
circuit to the CRl capaci•:.or, opens the 
discharge circuit to the GR2 capacitor, con­
nects the 130 volts through the CR8 resistor 
to the CR2 tube and operates CR2. The CR2 
locks under control of CR1 and disconnects 
the tip and ring leads from the coin return 
potential. The 11-J.F capacitor Ch and 1000..Q 
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 d isconnec .;ed from the line. 

c. Line Open Interval 

7.65 When CI operates, t~e CR2 capacitor 
charges through the CR7 resistor, and 

in 560 ms, nominal, the tube ionizes and 
conducts current between ~erminals 2 and 4. 
•rhis current is drawn through the CR8 
resistor which also supplies the CRl tube 
and the result is that th,1 voltage across 
the CRl tube is reduced to such an extent 
that the tube will not su3tain current. The 
CI capacitor is connected around the CI relay 
to maintain the cathode tanninal No. 4 of 
the CRl tube positive wit 1:1 respect to ground 
for sufficient time to cause the tube to be 
extinguished and to absor:J the inductive 
energy of the CI relay winding so that the 
tube Hill not reionize du~ to a negative 
induced voltage across th~ control gap ter­
mine.ls 1 and 4. The CI c,1pacitor also slows 
the release of CI so that it will not open 
the circuit to the CR2 tube 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 CRl 
capacitor, opens the circ~it to the CR2 tube 
to deionize it and operates the CR3 relay. 
The CR3 starts a stuck coin test on calls 
where CRA remains normal. 

D. Test for Stuck Coin 

7.67 If the coin were returned as a result 
of a call to a free trunk, CRA remains 

nonnal 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 CRl capacitor to 
charge, and after 560 ms, nominal, the CRl 
tuhe is again ionized to cause reoperation 
of T.he CI relay. This operation, causes 
operation of line test relay LTl if LT is 
unoperated or LT2 if LT is operated. With 
LTl 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 nonnal 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 LTl 
locks and opens the circuit to CNl. The 
CNl in releasing, releases CR or CRA which, 
in turn, releases CR and CRl. 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 
CRl reconnects the tone coil and L .relay to 
the tip and ring leads. The release of CNl 
also closes the circuit 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 CRl 
disconnects the ground from the coin return 
timing circuit allowing it to return to 
normal and opens the circuit to CR2 and CR3 
allowing these relays to release. 

F. Stuck Coin 

7.69 If 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 Land disconnects the line test relay 
from the tip and ring leads and releases 
CRl. The CRl 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 CR4 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 LTl 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 

7.71 If the register discovers a stuck 
coin and the marker cannot establish 

a connection to a stuck coin trunk or 
alternately a coin 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 

7.72 The coin option combination of App 
Fig. 11 alone is provided for modi­

fying registers originally installed for 

operation with loop-start coin line3 for 
opera.ti en with ground-start coin lines. 
On ground-start coin lines the presence 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 LC 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 CNl to make the coin 
return circuit effective. 

RANGE EXTENSION FOR UNIGAUGE CABLING 

7.73 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 voltaie at the 
primary winding of the L relay is changed 
from -48 to -72 volts, nominal, to assure 
satisfactory operation of Lin the extended 
loop range. Relay FA is provided to pre­
vent the early operation of SR should L 
pulse falsely due to the operation of LOLP 
when the voltage to Lis changed from -48 
to -72 volts. 

PBX TOLL DIVERSION 

7.74 The register may be arranged for 
blocking of PBX toll calls dialed b~ 

restricted stations over the same dial "9 ' 
trunk group used for toll completion by 
PBX operators and certain 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, it passes a 
diversion signal to the register operating 
reversal relay RVl. The RVl operated, 
reverses the tip and ring connection to the 
calling PBX trunk. The RVl 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 buildup. 

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. This maKes it necessary 
to guard against flashing by the calling 
station which could mask the reversal inter­
val, thereby preventing operation of the 
diverting relay. Relay ABN serves this 
purpose. Relay ABN is placed in series 
with a break~contact of Land make-contacts 
of SR and RVl, If L releases before the 
marker operates RL, ABN operates and causes 
premature release of the completing marker. 
As a result, the call cannot complete. 

8. RELEASE OF REGISTER BY CUSTOMER 

MARKER NOT ATTACHED 

8.01 If the customer abandons the call and 
replaces the receiver on the switch­

hook the closure on the tip and ring con­
ductors is opened. If this occurs before 
the dial tone marker has completed the 
dial tone connection L will not operate to 
operate SR and ONl and when Sl releases 
after the release off, ON will release to 
release the connection. On a 2-party 
line the first party test will be made 
before Sl and ON release. If the abandonment 
occurs after L, SR, and ONl have operated, 
Land SR will release. If the abandonment 
occurs during coin test CLR and CNT2 will 
release to cause release of Land SR. On 
noncoin calls release of SR operates the 
release relay RL directly. On a coin call 
with coin App Fig. 8, 31, or 33, release of 
SR will operate CR to cause coin return 
followed by operation of CR2 to operate RL. 
On a coin call with coin option App Fig. 11 
release of SR will operate CRA and, in turn, 
CR to cause coin return followed by release 
of CNl to operate RL. 

8.02 The RL opens the tip and ring leads to 
avoid breaking current at the cross­

points of the switches and opens the sleeve 
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lead to release the dial tone connection. 
'l'he RL locks to 2,n ON p:round and OP("r,1; or1c 
part of the circuit for holding ONl. On 
2-party calls an auxiliary circuit :s 
closed through front contacts of the 2P 
relay and back contacts of the TP2 and TPl 
relays. One of the relays TPl or TP2 must 
be operated on each 2-party call and this 
operation is described in the paragraph on 
the test of the TP relay. 

8.03 The ONl releases ON to cause release 
of all the relays of the register 

and causes the register idle indications. 

COMPLETING MARKER ATTACHED 

• 

8.04 If the completing marker has been •· 
engaged before the customer discon­

nects, the L relay will be held over the 
L lead to the connector where it is con­
nected to the TM lead which is connected 
to ground through front contacts of MST. 
The connection to the trunk will be set 
up in the usual manner but, since the 
customer loop is open, the trunk connection 
will immediately release. 

9 . REGISTER TIME-OUT 

GENERAL 

9.01 The register TM timing circuit consists 
of the TM timer tube and the associated • 

network, the timing relay TM, the auxiliary 
relay TMl, and the control relays TMA, TMB, 
and, with XB option, TMC, This circuit 
times for various functions of the register 
to be completed and if they are completed 
within this time, recycles itself for 
timing the next function. If the function 
is not completed the timer times out and 
causes the action indicated in the following 
table: 

• 
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• 
• 

• 
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TABLED - ORIGINATING REGISTER TIMER (TM) 

Time Allowed 
Nonoverload 

Times For Min Nom 

Dialing or Keying of 19.6 25 
First Digit 
(Permanent Signal) 

Dialing or Keying of 19.6 25 
Digits other than first 
(Partial Dial) 

Release of Register 19.6 25 
after operation of 
MST Relay 
(Stuck Register) 

Coin Deposit 19.6 25 
(Loop-Start Coin First) 
Line. App Fig, 9) 

Coin Deposit . 19.6 25 
iLoop-Start Dial-TOne-

irat line. App Fig. 
7 and 10) 

9.02 In caae the register is connected 
a coin line and a permanent signal 

time-out occurs, the register will make 

Max. 

37 

37 

37 

37 

37 

a coin return as described in the section 
on coin line 1. 

9.03 The timing intervals are as given in 
the table. The overload timing 

intervals are used when the office is 
functioning on an overload basis, meaning 
that a shortage of idle originating regis­
ters ha• been encountered. When this 
occur, the group busy circuit functions 
to ground the OVL leads to all originating 
registers to cause overload timing. The 
group busy circuit maintains ground on 
these leads for the overload period and for 
a timed interval thereafter. The reduction 
in timing intervals aids in reducing the 

(Seconds) 
Overload 

Min Nom Max. Action Taken 

9.6 12.2 18 Engage completing 
marker for connection 
or line to permanent 
signal trunk. 

4.4 5,7 8.4 Engage completing 
marker for connection 
of line to partial 
dial trunk. 

19.6 25 37 Release register except 
for condition where TP 
fails to operate or 
release in which case 
register will be held. 
(See tests of TP 
relay.) 

9.6 12.2 18 Engage completing 
marker for connection 
or line to permanent 
signal trunk. 

19.6 25 37 Release register. 

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

DESCRIPl'ION OF TIMER OPERATION 

9.o4 The TM tube has characteristics such 
that it will not pass current unless 

its gas is 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 across the main gap below the sus­
taining value. The voltage across the 
control gap is equal to that on the timing 
capacitor TM and this is controlled in time 
by the value of the capacitor and the charg­
ing resistor. The protective resistor TMl 
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 capacitor 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 ionizes and current flows in the 
me.in 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 TMa 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 pri~ary winding and locks on 
its secondary winding through contacts of 
a number of control relays. The locking 
ground operates the 1MB, relay. The TMB opens 
the primary winding operating circuit of 
TMA. In order to recycle the timer one of 
the control relays opens the TMA locking 
c:!.J:'cui.-1;., This causes the release of TMA 
and TMB tn parallel. The TMA releases to 
dische.rge the TM capacitor and TMB, which 
is Elow-release to allow time for this 
discharge, releases to cause reoperation 
of 'l'MA on its primary winding to restart 
the rtmi.1,g cycle. With option QS, the 
TML :'.:iod•! in the operate path of the TMB 
rel-~y re~uces the interaction between 
the TMA ~nd TMB windings and increases the 
relQ&a~ time margin between the release 
of TMA and TMB. This is to insure that 
TMA i~ rele&sed long enough to cause 
deic r:i.za tion of the TM tube before reoper­
a tir,i, ltpon the release of TMB. The control 
contac.:':.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 For TOUCH-TONE operation the TMC relay 
is inserted into the sequence. If the 

keyed digit is of short duration, relay TMB 
may not release in time, but TMC is fast 
release 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 

moat cases, causes a recycle of the timer. 

PERMANENT SIGNAL TIMING 

9.10 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 
TMB at this time is under control or a back 
contact of ·P2A and a front contact of RAl. 

9.11 During a keyed call, RAl is released 
while a digit is being dialed. When 

a digit 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 is 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 either of the 
two conditions described above, TMA 

and TMB release to recycle the timer for 
partial dial functions. The P2A also oper­
ates PD. 

9,14 If the timer functions before PD 
operates, TM operates to operate TMl 

which locks. The TMl 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 is 
made. Release of TMA releases TM to operate 
MSTl to prevent any registration. With TMl 
operated and PD normal the PS lead to the 

• 

• 

i 

• 
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marker is grounded as an indication that a 
connection to a permanent s1gnal trunk i~ 
desired. On a coin class call the recycle 
would have been made at the start ot the 
coin return by the operation ot CR 
or cRA, instead of at the operation 
of MST. 

PAHTIAL DIAL TIMING 

A. Dial Pulse Operation 

9.15 With P2A operated, the locking winding 
of TMA and the operating circuit ot 

'!'MB is under control ot RAl, At the end 
of each digit RAl operates to operate TMB 
and at the start of each.digit RAl releases 
to release TMA and TMB to recycle the timer. 

I 

9.16 It the customer fails to dial a sut-
t1.cient, number of d1gits to cauae -

operation ot MST, the timer will function to 
cause operation ot 'l'M, The TM operates TMl 
which, in turn, operates MST to cause a 
Mrker to be engaged. The TMl will close a 
locking circuit to PD to prevent its release 
·when MS'l'l operatea. With PD operated the 
iri.t,rlter receiYes a groun~ on lead PD as an 
indication that a connection to a partial 
dial trunk or a coin tone trunk is required. 
Coin return 11 not made by the register since 
the coin tone trunks are arranged for coin 
operation. 

9.17 Under certain dialing interrupter teat 
conditions where the 1nterdig1tal 

interval 11 short, the TMB relay uy not 
have sufficient time to operate 10 as to 
cause a recycle ot the timer at the 1tart 
ot each digit. Due to thia lia1tat1on, 
it may not be po11ib1, to teet the regieter 
during period1 of ottice overload condition• 
(when the OVL relay ·1.zr the register 11 
operated) and uling l·large number ot digitl 
~1th each digit a high nuaber. Under these 
conditions the TM timer may function betore 

~e entire number 11 dialed. With OVL relay 
::unoperated, any number of digits, each of 

any number, may be dialed. 

9.18 The TMl relay 11· locked to a contact 
on PD 10 that a peg count can be made 

on abandoned partial dial calla. This 11 
described in the section on trattic registers. 

9.19 If all digit• are dialed, MSTl operates 
to allow the release ot PD, Operation 

of MSTl 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 ot TMC. 
At the end of each digits~ releases to 
operate TMC and, in turn, TMB, At the 
start of each digit 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 reiease ot the register is 
usually started by the operation of 

MST although in some case• the actual time 
required to dial or key the last digit is 
~.ncluded 1n the timer period. When RAl 
or DfC operates at the end of the last digit 
it cloaea the circuit tor locking TMA and 
operating TMB. If a coin return 11 made 
(as it may be under certain conditions), 
if App Fig. ll is used, it a second party 
test is made on a 2-party line, or if the 
MST operation 11 a reault of the time-out 
of the digit timer, 'l'MB will operate. If 
MST operates directly trom 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 1tuck 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 
circuit for MST from GTl of App J!'ig. 10 is 
wired through TMB contacts to insure that 
TMB 11 operated before MST so that MST can 
recycle the timer. Thia 1• necessary 1ince 
the coin test may require an indeterminate 
amount of time. 

~rt 9. 22 If the register does not releaae aa · 
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 TM, The TM operating, with MSTl 
operated, operates RL. The RL opens the tip 
and ring lead• to release the L relay and 
the sleeve lead to release the dial tone 
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connection. The L releases SR which, in 
turn) releases ONl and ON to cause release 
of tne register. On 2-p~rty 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 TMl will not cause 

a coin return cycle prior to release of the 
register since RL opens the circuit to CR 
or CRA. 

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

9.24 If the register !unctions 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 ot the coin teat. 

9.25 The first timing cycle starts when 
TMA operates from ON on the seizure ot 

the register. When coin teat 1a aatistied 
both GTl and CNT2 will be operated to allow 
release of TMA and TMB to cause a recycle of 
the timer. Release ot CNT2 reclo1es thst 
circuit to lock TMA and operate 'l'MB so that 
the regular recycle occur1 when P2A operates 
during the dialing of the first digit. The PD 
is normal during both ot these timing 
interval• 10 they are both of the permanent 
signal rate and a time-out during either 
interval will cause the reaction described 
under perm.anent signal timing. · 

AWAITING COIN DEPOSIT '?IMING -
DIAL-TONE-FIRST - APP FIG. 10 

9.26 On calls from dial-tone-tirst coin 
lines, a test for coin is made pr1Pr 

to the operation of MST. The MSTl is operated 
from the auxiliary coin test (CBT2) relay 
aft•• completion ot dialing and reieases 
PD to chqpge the timing conditions from 
partial dial to stuck register. A full 
timing cycle is allowed tor the deposit of 
tho coin. After coin test is satisfied 
1'MB reoperates followed by MST to recycle 
the timer for the regular stuck register 
timing interval. 

9.27 A ·time-out during either interval will 
cauae the reaction described under 

stuck regi1ter timing. 
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LINE TROUBLE TIME-OUT 

9.28 It the cu1tomer line becomes crossed 
with a power line or ringing feeder 

the counting circuit may count more than 
ten pulses for the A digit. The counting 
circuit is arr~ed so that, if a count of 
eleven or more is 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 1nterd1g1tal interval. 

9.30 If the zero prefix counter is provided 
the OP relay operates when the tenth 

pulse 1a counted and locks through a contact 
of P5 to an ON ground. After TMl operates 
through OP at the interdigital interval the 
MAN relay is operated through contacts ot 
'!'Ml and OP to an ON ground. 

9.31 In either case MAI operated opens the 
circuit to the PD relay so that the 

completing marker will receive a permanent 

• 

• 

siTgnatl indication. The TMl o
1
petrated operates ~. 

MS or connection to a comp e ing marker 
and MST operates MSTl to prevent any further 
registration. The marker will receive a 
PS indication and grounds on leads AO, 
A4, and A7. Under thu condition a trouble 
record card may or may DOt be provided 
depending on the numbeipf lines with per­
manent signal conditialiii'. in the office and 
the poaition of the PS record control key 
at the maintenance center. 

REGISTER AIARMS 

9,32 Whenever TM is operated it grounda the~ 
lamp .(LP) lead and the alarm (AIM) 

lead to the master teat frame, jack, lamp 
and key circuit. The LP lead terminates in • 
a lamp individual to the register to indicate 
which register has timed out. The AIM lead 
is common to all registers and a ground on 
this lead will start a common timing cir-
cuit. In moat case• the ground on the ALM 
lead is of abort duration since TM, in 
operating, starts a chain of events which 

• 
• 



• 

• 
,J 
I 

CD-26o40-0l - ISSUE BAC - SE8TioN lI 

eventually results in the release of TM. 
However, if 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 
1.arr,.r,. 

9.33 '!'he alarm may be silenced by me.king 
che register busy. This cauaes oper­

ation of the MB relay which disconnects the 
ground from the ALM lead, thus cutting off 
t 1:,.,. 11 lnrm from th:l.s particular register• but 
Ir~tw:l.ng the lamp lighted. 

10. SERVICE CALLS 

l}ENt".RAL 

10.01 Service calls may be of the Xll or 
tbe llX type. Where a pretranslator 

is not provided and service calls are of 
the Xll type, the translator relays of App 

Fl.~'.. 19 a.re provided. The llX service calls 
:n.,q1d.1•fi the pref.ix counter of App Fig. 18 
'ill\1::ioch is also uaed when the register is 
xreqit:tr11!1d to recognize l-l foreign area 
r,r0tix co-des. Two special service code1 
a.re 1.-411 local numbering plan area (NPA) 
information and NPA-411 foreign NPA infor­
mation. 

CbDES Xll 

·10.02 The Xll translator consists or relays 
s:eo, s:e1, sco, and SCl which are 

associated with the output leads ot the B­
and C-d1g1t registers. Relays SBO and SBl 
will operate if the BO and Bl leads, 
r.espect~vely, are grounded, With SBO and 
SBl operat~d, sco will operate it the CO 
lead ia grounded. Operation or SCO will 
then allow SCl to operate when lead Cl 
is grounded. Thus, $Cl operates only it 
a digit 1 is present in both the B- and c­
d:lg1t reg1$ters. With option TA provided, 
the operate circuit or SCl is wired through 
relay llC normal so that a customer cannot 
reach a service operator in a foreign a:rea 
by dialing or keying the digits llXll, 
With option TB provided, the operate circuit 
of SCl contains a back contact of llB, 
Both options TB and TA are rated "Mtr Disc." 
Standard option TC provides neither contact 
llB nor nc in the operate circu1.t of SCl 
to permit dialing of local NPA information 
<:ode 1-in1. 

10.03 With SCl and RAl operated, a ground 
1s connected to the MSTl 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. 11 
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 llX, 11 FOREIGN AREA DIRECTING 
CODES OR DIGIT 1 ACCESS CODES 

lO.o4 The prefix counter consists of relays 
HA, 11B, and 1.lC and is used to 

register an initial 1 or two initial ls. 

10.05 For dial pulse calls, if the coW1ting 
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 111 11 lead through a back 
contact or P2A to operate llA. The 11.A locks 
and when Pl releases as the result of the 
operation of RAl, llB is operated and locked. 
Where digit 1 access ~odes are used the 
operation ot the llB relay removes ground 
from the LT translator lead and grounds 
the LTl translator lead to the marker. 

10.o6 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 llA through a back contact of P2A to 
operate llA. The 11.A locks and when STRA 
releasesatthe end of the digit 1, llB 
is operated and locked. 

10.07 It a second 1 is dialed or keyed, 
llC is operated through llB operated. 

Any additional ls 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. In this case ZA wiring 
is provided and will cause the MSTl 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 Fig. 11 alone for coin return, 
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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. 

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. 

LOCAL NPA INFORMATION CODE 1-411 

10.10 Access digit l preceding the infor-
mation code 411 is used to indicate 

an information call outside the local area 
but within the same NPA. 

10.11 As the access digit 1 is dialed or 
keyed, it is registered on relays llA 

and llB. Contacts of llB transfer ground 
from the LT lead of the marker connector to 
lead LTl. 

10.12 The 411 digits are translated by relays 
SBO, SBl, SCO, and SCl. If one is 

dialed or keyed for both the Band C digits, 
all four of these relays will be operated. 
When RAl operates at the end of the final 
digit 1 and SCl is operated, ground will be 
placed on terminal MSTl to initiate marker 
action. 

10.13 Where a pretranslator is provided the 
411 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 foreign ~rea code. 

10.15 Relays A4ll and MSTA are used to 
translate digits 411 in the D-, E-, 

and F-digit positions, respectively. The 
operate path for A411 is wired such that 
digits 411 in these positions will provide 
continuity through contacts of the D-, E-, 
and F-digit registers. This continuity 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 circuits of the three 
registers. 
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10.16 When a foreien area code plus the 
digits 411 are dialed or keyed, relay 

A411 will operate to ground lead Xll of the 
marker connector circuit. Operation of • 
A4ll also supplies ground to lead FAC.which 
in combination with Xll grounded infonns the 
marker that an NPA-411 foreign area infor-
mation call has been dialed. The marker 1s 
seized after the sixth digit operation of ~ • 
relay MST through a front contact of A411 
and relay GS operated. 

10.17 Operation of the circuit 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-411 information service 0 
with digit l access code, zero prefix PPCS, • 
and any of the NOX, NlX, or NNO foreign 
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 
no:nnal 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 operated 

AS. The circuit to MAN is wired through 
llC normal where digit 1 access codes are 
not used or through llB normal where digit 
1 access codes are used so that a customer 
will not reach the zero operator in the 
foreign 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 digit is registered 
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 coin lines with 
coin return option App Fig. ll for coin 
return. After the appropriate action the 
completing marker will be engaged. 

• 

• 
• 
• 
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ZERO PREFIX COUNTER PROVIDED 

ll.o4 Where the zero prefix counter is pro-
vided OP and OPl operate if the A 

digit is zero, The OP 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 IYl' time-out. When DT operates, 
MAN operates through a front contact of OP 
to the DT ground. When MAN opera tee, the Al~ 
and A7 leads are grounded and the circuit 
to operate MST is closed. 

12. MANUAL C.AI,T.S 

12.01 Lines which have manual originating 
and dial tenninating 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 M~N 
locks, opens the dial tone circuit and 
grounds the A4 and A7 leads to the marker 
connector so that the marker will function 
as if a zero were dialed 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 ONl. The 
ONl contact insures that the dial tone marker 
will have released before the completing 
marker is engaged. On loop-start coin-first 
cotn lines with App Fig, 10 the test for coin 
must be satisfied and GTl operated before 
this circuit is effective. on coin lines 
with the coin return option of App Fig. 11 
the CR relay is operated so that a coin re­
turn cycle is made prior to the operation 
or i'.-1ST. 

13. PERSON-PERSQI CQr,J.ECT SPECIAL SERVICE 

13.01 Where person-~erson 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. In 
order to detennine which service is desired 
an interval is 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 dir,its are djaled it 
ls B0Eumed that the call ia FPCS. 

13.02 In order to determine wnethAr an 
initial zero is prefixing a PPCS call 

or whether zero operator service ts des:1.red 
the zero prefix counter is provided. Oper­
ation of the zero prefix counter is explained 
in ZERO PREF'IX COUN'I'ERS. 

13.03 When an initial zero is dialed OP 
operates on the tenth open pulse. 

The OP operated, opens the 4 and 7 leads 
to the A-digit 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.o4 When the initial zero ls keyed from a 
TOUCH-TONE set OP is operated. Zero 

is not registered on the A-digit register 
because the P2A relay is 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 digjt z~~), 
relay OPl operates to reclose the 

operate pa.th of P2A. · 

13,06 If further digits are not dialed or 
keyed after the initial digit 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 operaten, 
grounds the A4 and A7 leads ln 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
a.ting MST and, thus, short-circuiting the 
co1.n functi.ons. 

13.07 If the customer wishes PPCS service 
the next digit must be started before 

the time-out occurs. When the next digit 
is started OP releases on the first pulse 
when P2 operates from dial sets or when S'l'M 
operates if the digit ls keyed from a 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 circuit prevents the 
operation of IYl' when RAl releases at 
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the start of the digit. Thia prevents a 
premature operation of MST when RAl reoper­
atea 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 
circuit is used, the back contact of 

relay AS is not provided to prevent this 
premature operation of DT. 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 
timer, 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 RAl operated are 
required for operation or MST, a premature 
marker start cannot occur. 

13.10 If the second digit is a zero, MAN 
operates causing a completing marker 

to be attached. The LT2 lead is grounded 
and zero in the A digit is passed to the 
marker$ 

13.11 If the second digit is al, the llA 
relay will operate to ground the AO 

1lno Al leads and to cause operation of relay 
;ST. If the second digit is 2-9, it will 

u~ stored on the A-digit registor and a 
completing marker will be engaged as a re­
sult of cross-connections. 

J.3.12 Where the register is arranged for 
centrex service, the circuit to OP 

l8 wired through the front contact of a 
DD9A transfer. If' the centrex customer does 
r,ot di!ll or key a 119 11 directing digit the 
MAN rulay will operate on an initial zero 
,:ml ce,use connection -to the centrex operator. 

· L.13 Where the zero prefix counter is pro-
vided, the circuit to OP is wired 

through the back contact of llB. If a 1 
JB dialed or keyed as the first digit and 
t.hen followed by a zero, the MAN relay will 
operaten In this case the LTl class lead 
t.o the marker will be grounded along with 
,:he A4 and A7 leads. 

UVERSF.AS DIALING 

J_j, 14 Special provision is made for limited 
overseas dialing in registers equipped 

.• · .. th the person-person collect special and 
pi:-1::1f'lx digit l features, and where ',;he 
-:·t:,gis ",er"s a.:..so function with pretranslators. 

}3.15 This arrangement allows dieling ten 
digits preceded by the digits 0-1 

tverocn-to-person) or 0-1-1 (station-to-
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station) to reach locations in certain 
foreign countries. However, an information 
operator in the foreign country cannot be 
reached by dialing the country code plus 
411. 

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

ceded by 0-1 or 0-1-1 through contacts 
of the OPl and llA relays operated, and 
cross-connection terminals Kand OSD. 
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 llX type service 
calls. 

14, THREE-DIGIT INTERCOMMUNICATIONS 
14.01 Provision is made on a special ba11s 

for using a separate group of origi­
nating registers in a 3-digit intercormnuni­
cation system. For this type of call the 
register will transfer, by means of con­
tacts on the 3DCA and 3DCB relays, to the 
marker on the B2/5, C2/5, and D2/5 leads 
the digits dialed, generate an arbitrary 1 
in the A digit, and ground the Xll trans­
lator lead to permit the marker to handle 
the call as a 4-digi~ centrex call. 

15. SPECIAL "TOUCH-TONE" SIGNALS 
END-OF-DIALING SIGNAL 

15.01 The button to the right ot 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 lXX 
centrex tie line code cails. 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 is started after a 
predetermined m;tnimum number or digits have 
been dialed, recycled by each succeeding 
digit, and causes a marker to be called 
following a 3- to 4-second time•out interval 
in which no digits have been received. With 
use of the EOD signal, the marker is 
summoned immediately. TWo arrangements are 
provided for handling the EOD signal; one 
rated Special and the other feature Stan­
dard. Only the Standard arrangement can be 
used on IDDD. Operation with these arrange­
ments is as follows. 
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.STANDARD EOD SIGNAL ARRANGEMENT 

15.02 The Standard arrangement involves the 
use of relay EOD of Fig. 36 and relay 

• 

'DL, option PN. When enough digits have . 
een received on the IDDD or lXX centrex 

,_a.ll to start the repetitive digit timer, 
TDL operates and partially completes an 
operate path for the MST relay involving 
front contacts of the unoperated EOD relay. 

• ~:hen the EOD signal is received, EOD oper­
ates causing the marker to be called for 
routing of the call. If the EOD signal is 
rec,:;Lved before TDL is operated, relay TBL 

• opera.tes 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 
would cause the steering relays of 

t;he register to advance as in nonnal oper­
ation, arid ground an improper end 7 lead 
to the- marker. To avoid this, a front 
cont.11-'.!t of the EOD relay is placed in the 
operate path of the steering chain and 
preven-1;,s 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 the register as PICTURE­

PHONE prefix signal.. 

(b) Keyed in the A-G Digit Positions -
Causes operation 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 is pro-
vided by Fig. 28, and involves oper­

ation '111th relays SSC, SSR, and TDL. This 
version was developed before IDDD to handle 
EOD signals after lXX centrex tie line 
code calls only. It cannot be used with 
IDDD calls. Operation is as follows. When 
the lXX code is received, 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 completin~ an operate path 
to the SSR relay. When 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 a back contact of the SSC relay. 

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

indication is given over leads LO and Ll 
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 is requested on the 
call. Nonoperation of this button before 
the initial digit will cause lead LO 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. 
11PICTUREPHONE11 

- 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 PICTUREPHONE 
call. Register relays Y9 and Z3 operate 
on translation of this signal by the 
TOUCH-TONE receiver, 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, if this 
signal is keyed again, TBL and BT will 
operate and return reorder tone to the 
customer. Relay SSR, operated, grounds 

/;}•:G'l'ION II 
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lead SPLP to provide ''or sel ectJon or :i 

completing marker handlinf', PICTtJREPiWNi•: 
calls, and transfers :round from lead PK 
to PKl to request tha~ the marker establish 
a PICTUREPHONE connec •~ion. 

15.11 Where the PICTU'lEPHONE call is 
originated from a P13X station for 

completion over the PJTS network, the 
customer must initially key the PICTUR,"SPlIONE 
prefix signal followei by the directing 
digit 9. These signa .1_s are used by the PBX 
equipment for selecti,Jn of a trunk, from a 
trunk group handling ;)IC'J'UREPHONE calls, to 
the No. 5 crossbar office serving the PBX. 
Consequently, the diel tone marker will 
operate the SSR rela;y over lead P in setting 
the connection betweEn the calling line and 
originating marker. 

16. INTERNATIONAL DI .. '.'{ECT DISTANCE DIALING 

GENERAL 

16.01 The IDDD featme allows the reglster 
to handle over: eas calls in LA~~ 

equipped local offic• s or offices that 
function with a 'l'SPS T\-10 vers1ons of this 
feature are provided which permit register 
operation with or without an IDDD pretrans­
lator circuit. 

16. 02 This IDDD feat 1 ,re will allow customers 
to make direct calls to countries 

previously accessibl' only by operator 
assistance. The dia,ing format consists of 
the prefix code 0-1- . for station-to-stnt:_on 
or 0-1 for person-to•person calls, followed 
by a variable number of d:lp;Hs ('T to 12) 
comprising the count •-Y code and na ti.onal num­
ber. An EOD signal ·an alco be keyed by 
TOUCH-TONE customers using 12-button c,tn.tion 
sets. 

16.03 Since calls to different countries 
involve the cli-1.l:Lne; of a. variable 

number of address di~lts, the register is 
arranged to recogniz3 when the last d:i..git 
of the called number haG been dialed so that 
processing can begir without undue delay. 
'rhe TOUCH-TONE EOD r:Lgna,l and the repet:l.tive 
digit timer are use( fer this purpose. 

16.04 Local central offices equipped with 
LAMA facilitif. s can handle a maximum 

of 11 digits. Therffore, in these offices, 
overseas calls of 1~ digits or more still 
require operator asi.·istance. 

16.05 Local central offices that function 
with a TSPS cr,n be arranged for handling 

up to 12 digits on :DDD. In accordance 
with this, the dig~ handling capacity of 
the register is inc·,·eased from 11 to 12 
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diijits by the addition of airit revister 
M0,1,2,4,7, and the MS steering relay. New 
cross-connection terminal Mis also pro­
vided. TTlth 12-diFit registers equlpped, 
the MS steering relay is inserted between 
the LS and STS relays. Its operation is 
similar to that of the other steering 
relays. Existing cross-connection terminal 
Lis 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 
LAMA offices if eventual operation with a 
TSPS is anticipated. Since the IDDD-LAMA 
arrangement is limited to a maximum of 11 
digits, provision is made for cross-con­
necting terminals of the M-digit register 
to the TBL terminal to cause reorder tone 
to be returned to the customer if 12 digits 
are received. 

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 
11-digit registers. · 

16.07 Where it does not function w:Lth an 
IDDD pretranslator circuit, the 

• 

register can be cross-connected to provide • 
IDDD service to certain customers as fol-
lows: 

(a) Dial pulse customers only. 

(b) 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 register 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 
f'ull complement of digits (less than 11 
with LAMA operation, or 12 with TSPS oper-
ation) are ~eyed. Where the register is 
equipped with only 11-digit registers in 
LAMA offices and all TOUCH-TONE customers 
have 12-button sets, the EOD signal is 
mandatory after 11 digits, if option OA is 
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 • 

• 
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.tis also not requ:!_red after 12 digits 
with TSPS operation. Where operation with 
an ID~D pretranslator is provided, the 
re~ister can be cross-connected for service 

•

with di!'-!.l pulse custome~s only, TOUCH-TONE 
us•.,omers only (with 10- a.nd 12-button 
e~sl, or all customers. 

16.0 1J fa registers arranged to provide IDDD 
service for TOUCH-TONE custo~ers 

only, the register will swnmon the marker · 
i:1l..'.C8dlatr;J_y if the IDDD prefix code is re­
r~ai,,ea from e. dial pul:;e customer. In 
re,;:r.1.ate:rs equipped with the B-digit trans-
1o.tur, &.. back contact of the ID relay is 

•

~ross-cor;.nected in se1.•ies with the operate 
g~.4;h of' relay TBC to disable the translator 
function on IDDD calls. 

16.09 In IDDD ~quipped registers, dialing 
of the prefix coclti 0-1 befol·e the 

called number will cause the regist"er to 
ground tr£1-nsl!>tion leads FVD and FAC to 
the corr,pl~tL1g marker. Dialing of the code 
0-1-1 c;(:t'c,rc the called nwnber will ground 
l ,H~ds 11 and FAC instead. Provision is 
1,,,1de fo~ raturn~~ng reorder tone to customeri; 
die.Ung the invalid IDDD codes 0-1-1-1 or 
0-1-1-0. rreviously, on the j_nitial IDDD 
uodifice.tion, the third 111 11 of the 0-1-1-1 
code was ignored by the register and the . 

• 

second 110 11 of the 0-1-1-0 code called for 
a rr;arker with 110 11 in the "A 11 digit riosition. 
Wit.h the new arrangement the third 1111 or 
second 110 11 will instead cause operation of 

• 

relay TBL and, consequently, BT to return 
reorder tone in the usual manner. Relay 
llD operates on dialing of the code 0-1-1, 
~nd prepares an operate path for the TBL 
relay. The '!':BL relA-y was formerly only 
provided in registers equipped for TOUCH­
TONE. It can now also be provided for 
IDDD irrespective of the TOUCH-TONE feature. 

OPERATION WHERE !DDD PRETRANSLATOR IS NOT 
PROVJ.DED 

16.10 This arrangement can be used for 
handling up toll digits in a LAMA 

equipped central office or up to 12 digits 
in central offices functioning with TSPS. 
~'he register functions as follows. Relays 
OPl and llA are operated by the initial 
dialing of the prefix digits O and 1, 
respectively, ca•tsing operation of the ID 
:relay. Contacts of the ID relay prepare 
the register for handling the call on an 
IDDD basis. Relays OPl and llA also pre­
vent the regular pretranslator from serving 
this call, if provided. Contacts of the 
ID and MF relays are wired to individual 
cross-connection terminaln to proYide for 
operation with dial pulse and/or TOUCH­
TONE customers as previously described. 

:eeree". 'tltCt'Mri"t:ztftnr ... 

16.11·on calls from dial pulse or 1O-button 
TOUCH-TONE sets, the reg:.st.er must 

provide repetitive digit tirr:in13 to determine 
when the last digit has been dialeci. For 
this, the DT t:Lmer is enabled after the 
seventh G digit is registered, and recycled 
by each additional digit received. Relay 

. HS operates during dialing of the G digit, 
operating the TDL relay. 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 digit is dialed, relay 
RAl releases, causing DL to release, ending 
the timing cycle. At the end of the H 
digit, RAl will reoperate causlng DL to 
reoperate and start a new 3.5-second timing 
interval. If further digits a.re dialed, 
this action is repeated. If no further 
digits are dialed, the D'r t:l.Jning period 
will expire, causing operation of the DT 
and, in turn, ?1.5'1' relays, calling the marker 
to comp].ete the call. If the full complement 
of digits ar·e dialed, the mark.er is called 
immediately after the eleventh digi.t with 
!AMA or twelfth digit with TSPS operation. 

16.12 On calls from 12-button TOUCH-TONE 
stati~ns, the customers can key the 

EOD signal after the last digit of the call 
to cause an lJ!l!l\ediate marker start. This is 
a.ccompl tshed vi.a the front side of ~- trans­
fer contact of relay 8D if the EOD .signal 
is keyed in any digit posit:i.on following 
the seventh G-digit position. Previously, 

·this function was perfo:nned through a chain 
of contacts on the GS-STS steering relays. 
If the EOD signal is keyed pr:i.or to reg­
istration of the G digit, with the excepti.on 
of the initial prefix digit position in 
registers also arranged for PIC'l'UREPHONE, 
relays TBL and B'f will be operated, causing 
the customer to receive reorder tone. Where 
TOUCH-TONE calls are initiated from either 
10- or 12-button TOUCH-TONE sets, the 
register must be cross-connected to provide 
repetitive di.git timing on all IDDD calls • 

OPERATION WITH IDDD PREI'RANSLATOR 

16.13 The register is arranged to function 
with an IDDD pretranslator on DJDD 

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 pretranslator 
connector circuit with ground on lead "11" 
instead of les.d LT.· The IDDD pre translator 
returns one of seven vaiio answers ~o ~h~ 
register as follows. 
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RFG REI ... W OFER 
BY illDD PRT 

None (Ba.sic Setting) 

CMB, SD 

CMA, SD 

. CM3 

CMA 

CMB 

CMC 

REG ACTION 

Sta.rt Rep Digit Tirn­
~ng After 7 Digits 

S"::art Rep Digit Tim­
~ng After 8 Digits 

S~art Rep Digit Tim­
ing After 9 Digits 

C~ll Marker After 
.3 Digits 

c.1.11 Marker After 
9 Digits 

C'.1.11 Marlrnr After 
:LO Digits 

c,111 Marker After 
11 Digits 

16.14 Typical operation ~f the register and 
pre translator on I:JDD is as follows, 

When a call is initiated, relay IDA oper­
e.tcs in parallel with II: when ~he IDI):;) pre­
:fix code (0-J.) is dialec, As dialing pro­
gresses., the protransla.tor is cal-led and 
returns an answer to the register, normally 
before seven digits can be dialed. Relay 
8D operates and locks if at least eight 
di~its are received nnd relay lOD, if nt 
least ten digits are received. An oper­
a.ting pa.th for the 'IDL er MS'r relliy is 
established through contacts of the CM··, 
SD~ HS, KS, MS, STS, 8D_ lOD, and EOD re­
l~ys when the number of dibits received 
agrees with the minlmam number required on 
the call as determined hy the pretranslator. 
If the pretranslator re·~-urns a timing answer 
to the register, rele.y 'i'DL Will be operated 
after 7, 8, or 9 digits are received. This 
enables the r~gister to function with the' 
repetitive digit time:r ,.m st·cceeding digits. 

16.15 If, from the pret~anslator answer, an 
exact nwnber of d::.gits is expected on 

the call, an operate pa~h to relay MST is 
completed immediately u~on receipt of the 
exact number cf digits. Partial dial treat­
ment of the call result1 if less than the 
exact number of digits .is received, and 
reorder tone is returned if, for so~e reason, 
the rel<,t.\se of relay DY . .3 is delayed and more 
digits than expected are dialed into the 
register. Reorder tone will also be re­
turned if the EOD signel is received in an 
improper digit positior. relative to the 
exact nu.~ber of digits expected on the call. 

16.16 The followin~ tatle indicates the 
handling of varlcus combinations of 

t:1e IDDD prefix code d'..aled into an IDDD 
equipped register. 
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PREFIX 
CODE 

DIALED 

0 

o-o 
0-1 

NUl"'IBER OF 
ADDITIONAL 

DIGITS 
DIALED 

7 or 10 

7 to 12 

0-1-0 -

0-1-1 7 to 12 

'0-1-1-0 

0-1-1-1 

TY?E OF 
CALL 

POTS PPCS 

Special 

illDD PPCS 

IDDD Oper­
ator 

IDDD Sta­
tion-to­
Station 

Not Valid 
Code 

Not Valid 
Code 

17. BUSY TONE FROM REGISTER 

GENERAL 

TP.AN.'.iLATIO!l 
LEADS 

GROU~DED TO 
1-t">rlKER OR 

OT'.r.ER ACTION 

LT2,FAC, 
A,B,C, etc 

LT2,0R, A=O 

FVD,FAC, 
A,B,C., etc 

FVD,FAC, 
A=O 

11,FAC, 
A,B,C, etc 

Recorder 
Tone From 
Reg 

Recorder 
Tone From 
Reg 

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 re ';uin the die.l tone connection between 
the register and the calling line. Relay 
BT causes busy tone to be transmitted to 
the customer. 

NONCOL~ 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 
trunlts 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 Bl' in the regi.ster. 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, if the completing 
marker cannot set up a call to a 

busyback, overflow, partial dial, or vacant • ~ 
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code trunk c~e tu ·a short~ge of trunkc or 
channels, it cannot u·se one of t:.e common· 
overflow trunks because they arL not 
arranged for coin operation. It~ there­
fo,·e, operates ·the ID.' relEy, 'tlh i.ch releases 
tbe marker connector and completing mark.er 
l:,~: opening lead ST• grounds the s•r lead to 
the Interrupter circuit to start it arid 
supplies line-busy tone through the~ coil 
to the calling customer. When the c•tstomer 
cisconnects, t_he coin is returned at on any 
e.be.ndoned call. 

PEBX/\tffifl' SIGNAL - ALL BUSY CONDITION 

17.94 On permanent signal calls, if the 
ma1·r.er cannot set up the call to 

a permanent signal trun.1t, it will attempt 
to connect the calling line to a common 
ovcrflo\"; trunk. It is satisfactory to con­
nect o. coi11 line to a common overflow trunk 
on pemanent signal calls because the 
register will have returned the coin before 
selecting a marker on this type of call. 
If the marker cen.~ot connect the calling 
line to.a common overflo~ trunk due to a 
sho7.'tcge of trunk.a or channels, it will 
op~ra.te relays RL and BT :!..n the register. 
Relay RL releases the dial tone connect1.on 
and relay BT releases the mnrker. Wtth 
both the dial tone connection and the marker 
released the register restores to normal. 
Linc-busy tone is not transmitted to the 
line br.;cause the dinl tone con..,.wction ha.s 
been released. 

17.05 With the above described operation, 
a cable failure, which causeG a 

shortage of penr.a.nent signal and common 
overflow tI■unks~ will not hold registers 
out of oervice for the stuck register time­
out interval. Faulty lines in excess of 
thos~ held by permanent signal and common 
overflow 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. 

'l'ROUBLE RELEASE 

17.o6 If the marker is unable to complete 
a connection because it has encountered 

a trouble, it will operate the BT relay under 
certain circumstances in order to free it­
self. If the call has not progressed far 
enough to operate the RL relay, the customer 
will receive line-busy tone as described 
above, and the Tegister will.~estore to 
norm~l when the customer disconnects. On 
calls from coin lines the coin will be 
returned as o~ any abandoned call. 

.............................. .,,.~.,-. •. :'9:w.+!lr., ............ 

17.07 If the RL relay has operated before 
ID' operatt::s, the register Will 

restore as soon as the marker releases. 
The customer will be connected to another 
register and recei.ve dial tone. 

MAKE BUSY 

17.08 The register is made busy by inserting 
the proper plug into the make-busy 

jaclc at the l!Vl.intenance center. This 
grounds lead MB and operates relay MB. _The 
MB opens leads FT and BT so that the 
register appears to be busy to all markers. 

17.09 The MB also removes ground from the 
ALM lead so that the alarm may be 

silenc·ed if it has been operated by the 
register. 

18. TEST CALL.'3 

GENERAL 

18.01 Provision is made for the register 
to be routine tested by test set-

type test facilities or by the automatic 
monitor and register test circuit. For 
testing the dial pulse features of regis­
ters, the test set-type !;est facilities 
involve the use of a manually operated test 
box equipped with slow and fast di.a.ls and 
limiting line conditions which mey be 
associated with a precision dial pulse 
generator for priming the register. For 
testing the TOUCH-TONE features of registers 
arranged for both dial and TOUCH-TONE op,3r­
ation, the test set-type teat facili~ies 
involve the use of a manually operated test 
box for priming the register. For 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 a monitoring basis to monitor 
registers arranged for both dial pulse and 
TOUCH-TONE operation. When used for monitor­
ing the monitor selects registers at random 
or may be associated with a particular one 
and inQependently 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 circuit 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 ca.11 u;1der the direction 
of the master test frame to an originating 
test line. The dial tone marker operates 
the M relay to indicate t~at the call is a 
test call and M, in turn, informs the 
completing marker that th2 call is a test 
call by grounding the MOl lead, M locks 
to an ON ground and connects ground to the· 
ON lead to the master test control circuit 
as an indication that the register has 
been seized. The M also connects the H 
lead to the winding of oru so that the 
register can be held for trouble tracing 

1 

under certain conditions, 
I 

AUTOMATIC MONITOR REGISTI.'R AND SENDER 
1rEST CIRCUIT 

18.03 The circuit, abbre·:iated "monitor, 11 

is associated with the register by 
the M relay of App Fig. 20. The Mis oper­
ated by the dial tone ma~·ker on seizure of 
the reg:l.ster on both mon:;.tored calls and 
test calls. The M locks on the LK lead to 
the monj_tor and closes t'.1e circuit to the 
;,:oN J.ee.d to inform. the C•)mpleting marker 
that the call is a monit0rcd er test call. 
T'r..e M .::loses the followi 1g leads between 
the register and the monitor to permit the 
monitor to observe and C'.)ntrol various 
operntion:s: 

T, R 

RG,FR, 
CN 

H 

ON 

MB 

MS'l' 

MSTl 

LK 

SECTIC!, II 
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Connect the monitor circuit to 
th8 tip and ring leads so that 
a check ca~ be made of the 
r1wnber dialed by the customer 
on monitor<"d calls. 

Are used fer ind:l.cat:l.n.2: on the 
recorder cn·d: The position o!~ 
the registEr in its marker con­
nector, th( frame on which the 
marker conr;ector is located, 
and tho por:ition of the marker 
connec'i:;or c•n th?.t frame, re­
spectively. 

Enables the monitor to hold ONl 
to prevent a return to normal 
under certr.in coml:l.tions of . 
failure to check. 

Indicates ·';o the monitor that 
the registJr is off-no:cmal. 

Enables th:! monitor to operate 
the make-b~sy relay. 

Indicates when the marker start 
relay has operated. 

Indicates when the register has 
recognize~ the completion of 
dialing. 

Enables the monitor to hold the 
M relay. 

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 a centrex 
customer with or without a 
private line class. 

19. TRAFFIC REGISTERS 

PE~CENT LOAD REGISTER 

19.01 With option XI, and with the circuit 
idle, 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 lead in 
the traffic register circuit will be 
actuated when the current supplied to it 
through the 3200-Q resistor falls below a 
value which represents a predetermined per­
centage of the registers in the idle 
condition. 

ABANDONED PARTIAL DIAL REGISTER 

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 will release as usual. 
Under these conditions relay PD will still 
be operated and TMl unoperated, and a cir­
cuit will be closed from ground through a 
break-contact of OiJ, make of PD, and break 
of TMl to lead AFD for opera.ting a peg count 
register connected to this lead. The re­
lease of ON releases P2A and PD. The PD 
is made ~low in releasing, so that it will 
not open the operating circuit of the peg 
count register until it has had sufficient 
time to operate. The PD keeps the FT and 
Br leads open so that the register appears 
busy until PD releases. 

19.03 If a partial dial time-out occurs, 
· both PD and TMl \'Jill be operated when 

ON releases, and the APD lead will not be 
grounded. The TMl locks to a· contact of PD 
so .that TMl cannot close the APD lead. The 
BT lead is also controlled by the ™l relay 
so that the register cannot be reselected 
until TMl releases. · 

ABANDONED AND PARTIAL DIAL REGISTER FOR 
DDD CALLS 

19.o4 With Jption TV provision is made in 
the :. ~gister to record the number of 

foreign area customer dialed or keyed calls 
which are abandoned or timed out after nine 
digits have been registered. 

A. Abandon Calls 

19.05 If the customer abandons a call after 
nine digits huve been rc~istered, the 

KS st~ering relay will be operated. 

• 
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Abandoning the cal.l causes the release of 
the SR relay, followed by the operation of 
RL and the release of relay ONl. The ONl 
releases the P2A and ON relays. The P2A. 
opens the holding circuit 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 
regis.ter circuit through a make-contaet on 
KS, an operated contact on PD, to a normal 
contact on ON, to ground. This ground pulse 
to the traffic register 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-Out 

19.o8 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 
TMl, which locks under control of the slow­
release relay PD. The TMl also closes a 
locking path for PD through a make-contact 
on CMC to ground. This circuit arrangement 
makes sure that TMl will remain operated as 
long as PD is operated. The TMl operates 

the MS'.J' relay which starts the marker. With 
TMl and PD operated, the marker is informed 
that this call should receive partial dial 
treatment. The marker performs its func­
tions and transmits a release signal to the 
register to cause its rel~ase. 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 circuit to 
the PD relay. The releasing time of PD 
allows sufficient time for the operation of 
the traffic register. 

20, TRAFFIC USAGE RECORDER CONNECTIONS 

20.01 The register 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 }ead·is also grounded whenever the 
automatic monitor register and sender test 
circuit is associated with the register on 
a monitored service call. 

20.02 The register busy (RB) lead to the 
traffic usage recorder is grounded 

whenever the ON relay•is operated indicating 
that the register is 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 

• • •· • • 
TABLE E - CUSTOMER LINES ABD PBX TRUNKS 

DIALING COIN TEST 2-PTY TEST 
7-15 PPS Dials -

Ci.1st Lines PBX 7-21 PPS App Fig. 9 App App Fig. 12 App Fig. 13 
Incl Coin bt Dials PBX or 10 Pig. 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 45-50 66-75 125-135 45-50 45-50 45-50 

Max. Ext Ckt Loop 
1650 Res 2000 2700 2000 27_00 2350 2000 2000 2700 2000 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 µF 2 µF 3 µF 3 µF None None 

Capacity at Sub-
{See Note B) sets 

Allowable Capac-
ity to Grd on 
Either Side of 
Line 2.5 µ.F 2.5 µF 

Max. Earth 
Potential +lOV +lOV - - +lOV +lOV +lOV +lOV +lOV +lOV 

Note: 

A. The maximum allowable resistance of the ringer in the tip party subset is 1100 ohms (App Fig. 12). The 
resistance may be as high as 1940 ±10 percent ohms where earth potential is limited to ±3 volts. 

(/J 

~ a. Allowable bridged capacity for side tone coin collector with anti-sidetone subset is 3 µF. 
8 
H l~ c. The maximum allowable resistance of the ringer in the tip party subset is 4000 ohms (App Fig. 13). 
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1.02 Voltage Limits 

VOLTAGE MIN MAX. 

-48 -45 -50 
-72 -66 -75 
+130 +125 +135 
-130 -12'i -135 

1.03 Resistance LimitB 

(a) Model II TOUCH-TONE Receiver 

{l) The lead resis~;ance from terminal 9 
of the N socke~ to ground shall not 

exceed o.62 ohms. 

(2) The lead resis'~ance from terminal 16 
of the N socket to battery shall not 

exceed o.62 ohms. 

(b) Model III TOUCH-~ONE Receiver 

(1) The lead resistance from terminal 9 
of the F socket to ground shall not 

exceed o.62 ohms. 

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

exceed o.62 ohms. 

2. FUNCTIONAL DESIGNATIONS 

2.01 The functional n:eanings of the desig­
nation of the operating elements of the 

register are given in the following table. 

2.02 Relays 

Designation 

llA-C 
2P 
8D 
lOD 
llD 
A2/5 
ABN 
AS 
A411 
B2/5 
BS 
BT 
C2/5 
CI 
CGA,B 
CLR 
CM3 

CM.A-C 
CN,CNl 
CNT,CNTl-3 
CR,CRA 
CRl-4 

SECTION III 
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Meaning 

1-1 Prefix Counter 
2-Party 
8-,Digi ts Received 
lC-Digits Received 
Prefix 11 Dialed 
A··Digi t Register 
Abandon 
A·· Digit Steering 
DDD Area Information 
B-Digit Register 
B··Digit Steering 
Busy Tone 
C-Digit Register 
Cnin Interrupter 
c:i..ass Group 
Coin Line Release 
C,:.11 Marker (After 3 
D:l.gits) 
Call Marker Choice 1\-C 
Cr,iin 
c,:>in Test 
Coin Return 
Coin Return 

D0signation 

CT0-2 
CU2/5 
D2/5 
DD8,DD8A 
DD9,DD9A,DD9B 
DL 
DMS 
DS 
DT 
E2/5 
EOD 
ES 
F,FlA-B 
F2/5 
FS 
FT0-3 

FU2/5 

G2/5 
GS 
GT,GTl 
H2/5 
HG2/5 

HS 
ID 

IDA 
J2/5 
JS 
K2/5 
KS 
L 
L2/5 
LS 
LL2/5 

LOLP 
LT,LTl,2 

M 
MAN 
MB 
MCN 
MF,MFl 

MRL 
MST,MSTl,MSTA 
OBS 
ON,ONl 
OVL 
Pl-5 
P2A 
PBX 5 
PD 
PLN 
PRL 
PST 
RA,RAl 
RL 

Meaning 

C-Digit Sto~rinp 
Class-of-Service Tens 
Class-of-Service Units 
D-Digit Register 
Directin£ Digit 8 
Directin~ 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 (Loca­
tion of Line) 
H-Digit Steering 
International Direct 
Distance Dialinrr 
ID Auxiliary 
J-Digit Register 
J-Digit Register 
K-Digit Steering 
K-Digit Steerinrr 
Line (Pulsing) 
L-Digit Register 
L-Digit Steering 
Line Link (Used on Dial 
Tone Connections) 
Long 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 
Off-Normal 
overload Condition 
Pulse Countine; 
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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Designation Meaning 

RV Reversal (Centrex) 
RV1,RV2 Toll Diversion Reversal 
Sl Supervisory on Seizure 
SBO,l Service Code B Digit 
SCO,l Service Code C Digit 
scz,sc4 C-Digit-Equals-Zero 
SD Stations Delay Timing 
SR Supervisory 
STS Stations Steering 
STR,STAA Steering 
TA2/5 T~anslator A Digit 
TAA,B Translator A Digit 
TB2/5 Translator B Digit 
TBA-C Translator B Digit 
'!'BL Trouble 
TC2/5 Translator C Digit 
TM Time Measure 
'l'Ml,A,B,C Time Measure 
TP Tip Party - Line Test 

. TPl,2 Tip Party Test Auxiliary 
TPA-D Tip Party Test Control 
•rPT 2-Party Test Timing 
YF0-4 Vertical File Location 

of Line 
VG2/6 Vertical Group (Location 

Y0,3,6,9 
of Line) 
TOUCH-TONE Translation 

Zl"".3 TOUCH-TONE Translation 

2.03 ~ 

Designation Meaning_ 

CRl-2 Coin Return Timing 
CT Coin Test Timing 
DT Digit Timing 
TM Time Measure (Overall) 
TPT 2-Party Test Timing 

3. FUNCTIOHS 

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 regls­

ter via the trunk link connector the class 
number and line location of the callinr, 
party and the number of the line link used 
on the dial tone connection, and infonn 
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 infonnation is trans­
mitted to the completing marker via the 
marker connector after dialing or keying 
has been completed. 

3.o4 To record infonnation 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 register 
by means of a slow-release relay from 

the time that the marker has completed the 
dial tone connection and disengaged itself, 
until the register line relay and its 
associated relays have been operated under 
control of the customer loop and switchhook. 

3.06 To hold the di~l 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 keying 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 is ready to 
receive dial pulses or TOUCH-TONE signals. 
A 2-party identification test or a coin 
test may be made before dial tone is trans­
mitted. 

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

greater than l 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 dial pulses 
in each dialed digit. 

3.10 To receive the frequenices representing 
digits keyed during a TOUCH-TONE call. 

3.11 To register the dialed or keyed di~its 
on a group of five register relays per 

digit on a 2-out-of-5 basis. 

SBCTION III 
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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 l 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 dig:l.ts, discard digit l 

until the digit 2 or greater has been 
registered on the A-digit register. 

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

information from the ;:>retranslator how 
many digits are expec~ed on the call, and 
to cancel further reg.Lstration when this 
number of digits has 1,een 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 Xll 

operators (toll, information, etc) by 
means of the relays of the Xll translator 
which operate if one is registered in both 
Band C digits, 

{c) To recognize that three digits are 
to be registered on calls to llX 

operators (toll, information, etc) by 
means of the prefix counter and registra­
tion of a digit on the A register. 

(d) To recognize that six digits are to 
be registered on NPA-411 foreign NPA 

information calls. 

(e) To recognize from the A digit or from 
the B digit or from a combination of 

the A and B digits, by means of the A- and 
B-digi t translator;;; how many digits are 
expected and whethur 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<•digi t-equals-zero 

translator, that 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 is keyed or dialed and a 
pretranslator is provided. 
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(h} To recognize a single 1-, 2-, r.lr • 
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 in those offices where the 
numbering plan is too complex to permit or 
economically justify 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 
receive 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 ca~e 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
cation test, or a coin 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. 

• 

• 
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(e) All digits dialed or keyed by the 
calling customer, including a 1-l 

prefix if dialed or keyed. 

(f) Ground on lead LT, LTl, LT2, LT3, 
11, FVD, 2DT, or Xll 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 lXX code 
centrex call, or a ·4-digit centrex call 
to cause the marker to use the proper 
translator. 

(g) 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 
a permanent signal, partial dial, or 

a regular call. 

(1) Grounds lead RP or TP to indicate that 
the ring or tip party of a 2-party· 

Unc is calling. Lead RP is also grounded 
on calls from lines other than 2-party. 

(j) 'Jl'(>t.mds 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. ll, 
01· grounds SCK or SCN on a coin line call 
with App Pig. 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. Tuia 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 L lead 
to the marker connector, so that the 

calling customer cannot release the con­
nection while the marker is engaged, and 
so 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 make a 2-party identification 
test on two party lines before dial 

tone is transmitted and again after dialing 
or keying has been completed. After the 
second test has 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 circuit at the end of every call 
from a 2-party class. If the TP relay 
fails to operate or release 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 

calla 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 is 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 dialing 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 usual manner. If, 
on other than zero operator calls, the 
coin is not deposited, the register will, 
with Fig. 7, 10, or 11, transmit 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. If 
neither is done, a stuck register time-out 
will occur 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 
cau~e a new dial tone·connection to be 
established and the customer will receive 
dial tone as on a new call. Switchhook 
supervision is maintained during coin test . 
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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 ts 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 1. stuck coin 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 loads and 11.9 seconds 

nominal during heavy loads) while waiting 
for the first digit to be registered. If 
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 is connected to a 
permanent signal holding trunk. 

3.29 To measure time between digits (25 
seconds nominal cluring normal loads, 

and 5. 7 seconds nomina::. 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.ring (or PS or PD 

time-out) until the register restores to 
normal. This interval is 25 seconds nominal. 
If the register does m,t restore in this 
time, the timer circuL~ attempts to restore 
the register. If the timer is successful in 
thia action, the calling line will originate 
a new call and receive dial tone from a new 
register. If the register does not release, 
a 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 caus,e an alarm. 

3. 31 To recognize a rr·.oni tor or test signal 
from the dial tone marker while it is 

setting up the dial tone connection, and to 
connect to the automatic monitor register 
and sender test circu:l.t or to the register 
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test circuit 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 coin 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 associated interrupter 
circuit 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 disconnects 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 ltnkages 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 partial dial 

calls. 

3.36 To operate a traffic register to count 
the number of DDD calls registering 

only nine digits. 

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 combinations of signal translating 
relays are operated. 

• 

• 

• 
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3.40 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 special call 
(zero followed by additional digits) pr a 
zero operator call (zero not followed by 
additional digits). 

3.43 To provide for operation with the 
centrex private line network feature . 

3 .!14 To indicate that an information oper­
a tor in the local NPA is desired when 

the digits 1-411 are keyed or dialed. 

3.45 To provide special coin features as 
follows. 

(a.) To provide coin 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 certain free trunks. 

3.46 To provide 3.0- through 4.5-second 
timing on coin test. 

3,47 To provide connection to an announce-
ment system after time-out of the 

3.0 through 4.5-second coin test timing 
interval. · 

3.48 To permit limited overseas dialing in 
registers equipped with the person­

person collect special and prefix digit l 
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 0-1 or FAC and 1-1 on station-to-station 
calls preceded by 0-1-1. 

3.49 To permit monitoring ot 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 dial tone marker. 

3.51 To provide -72 volts nominal to the 
primary winding of the L relay for 

long loop pulsing. 

3.52 To provide for PBX toll diversion of 
toll calls dialed by restricted 

stations over dial ''9" trunk croups used by 
PBX operators for toll completion, 

3.53 To reverse the tip and ring connection 
to the calling line on signal from 

the completin~ marker When toll diversion 
is being invoked. 

3.54 To prevent a false release of the L 
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, GTl 

fail to operate, the register will not 
restore to normal and a time-out alann 
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 reco~­

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 0-1, 

indicating an IDDD person-to-person ca+l• 
(e) To cause reorder tone to be returned 

immediately on keying of the invalid 
IDDD prefix codes 0-1-1-1 or 0-1-1-0. 

:11,:c•rroN TII 
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(f) To summon a marker on keying of the 
prefix digits 0-1-0 with the digit 

"O" in the A-digit position. 

(g) To recognize the TOUCH-TONE frequen­
cies generated by the TOUCH-TONE 

button to right of the zero button as an 
end-of-dialing BOD signal. 

3.57 To function as follows where the 
register does not use an IDDD pre­

translator on the call. 

(a) To time on a. repetltive digit basis 
after the seventh digit of an IDDD 

ca.11 has been received if the call is 
initiated by a dial pulse customer, or 
on some IDDD arrangeme:1ts, by any dial 
pulse or TOUCH-TONE customer. 

(b) To immediately call for a completing 
marker if the EOD 3ignal is keyed 

after registration of ;he G digit. 

(c) To cause reorder tone to be returned 
if the EOD 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 circuit 

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 is required on this call after 
seven digits are received. 

(c) To recognize grou~d signals on both 
leads CME and SD .. is an indication 

that repetitive digit tiMing is required 
on this call after ei~ht digits are re­
ceived. 

(d) To recognize ground signals on both 
leads CMA and SD as an indication 

that repetitive digit timing is required 
on this call after nine digits are re­
ceived. 

(e) To recognize a ground signal on lead 
CMA alone, as an indication that the 

marker should be sunur,oned after nine 
digits are received. 

(f) To recognize a ground signal on lead 
CME alone, as an indication that the 

marker should be SUI!II"loned after ten digits 
are received. 
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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 indica~ion 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-digit 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 o+ traffic, 
and all l+ 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. 

4.02 This circuit will function with the 
following crossbar system circuits. 

Marker Circuit - SD-25550-01 

Dial Tone Marker Circuit - SD-26001-01 

Completing Marker Circuit - sn-26002-01 

Originating Register Marker Connector -
Register Part - SD-26024-01 

Preference Control Circuit for Marker 
Connector - sn-26029-01 

Originating Register Marker Connector, 
Marker Part - SD-26023-01 

Marker Connector Circuit - SD-25586-01 

Automatic Monitor Register and Sender 
Test Circuit - SD-25680-01 

Master Test Control Circuit -
SD-25800-01 

Master Test Frame Jack, Lamp, and Key 
Circuit - sn-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 -
sn-26032-01 

Master Test Frame Connector Circuit -
so-25805-01, sn-27718-01 

60- or 120-IPM Interrupter Circuit -
sn-25814-01 

Miscellaneous Circuit Originating 
Register Frame - SD-25797-01 

Group-Busy Circuit - sn-25795-01 

Traffic Register Circuit - sn-25892-01 

Pretranslator Connector Circuit -
sn-25569-01 

Pretranslator Connector Circuit -
Originating Register Part - sn-26038-01 

Pretranslator Circuit - sn-25568-01 

Traffic Usage Recorder Circuit -
sn-95738-01 

TOUCH-TONE Calling Receiver, Model II -
so-95287-01 

TOUCH-TONE Callil_}g Receiver, 
Mode~ III - SD-98148-01 

Time Delay Control Circuit -
so-94820-01 

Amplifier Circuit - sn-95281-01 

Announcement Circuit - SD-95283-01 

5, MANUFACTURING TESTING RmUIREMENTS 

5.01 The originating register shall be 
capable of performing all the service 

functions specified in this circuit 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 circuit 
such as s0-25680-01, or equivalent, 

capable of generating dial pulses within 
the limits of accuracy given in Fig. 8 
in Information Note 3b4 in the SD. 

(b) Equivalent loop circuits such as 
shown in Fig. 9 in Infonnation Note 

3o4 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 in these tests except as 

specified in (a) and (b) below. 

(a) The pulsing and counting features of 
the register circuit under test shall 

be checked using the pulsing and loop and 
leak conditions covered by Fig. 8 and 9. 
At least four digits; two digits of less 
than 5 pulses, preferably nines or zeros, 
shall be dialed under each condition and 
all digits dialed shall be correctly 
::.•egis tered. 

(b) The test circuit shall provide an 
interdigital interval of 183 + 13 

ms for the pulsing conditions of Fig. 
8E. For other pulsing conditions this 
time may be exceeded. 

5.o4 Under certain dialing interrupter 
test conditions where the inter­

digital interval is short, the TMB relay 
may not have sufficient tille to operate 
so as to cause a recycle of the TM timer 
at the start of each digit. Due to this 
limitation, it 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 OUT OF SERVICE 

A. Register Circuit or Any of Its 
Associated Apparatus 

6.01 In order to take the register or any 
of its associated apparatus out of 

service, insert a No. 322A plug in the 
associated originating register make-busy 
(ORMB) jack at the jack bay of the master 
test frame. 

B. General Precautions 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 jack bay of the master 
test frame. No further precautions are 
necessary other than those noted in the 
Circuit Requirements Table. 
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7. 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 - REV~SE OF R;EGISTER of 
the detailed descripticn except in the case 
of a failure of the 2-~arty test or failure 
of the GT operate test in coin Fig. 33, in 
which case the register will be held off­
nol"lll&l. 

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 frane. Should the 
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register fail to release, the TO lamp Will 
remain lighted and the common alarm timing 
circuit 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 Required 

7.03 If, in response to a major alarm, a 
lighted time-out (TO-) lamp is found, 

insert a No. 322A make-busy plu~ in the 
originating register make-busy \ORME) jack, 
associated with the TO- lamp to silence 
the alarm and to remove the register from 
service. 

FUSE ALARM 

7.o4 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 associated frame. 
Replace the operated fuse to restore the 
alann and extinguish the FA lamp. 

• 

• 
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D. Description of Changes 

• D.l 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 equipped, provides a holding 
ground for the steering relays in addition 
to the off-nonnal ground at contact 2(0N). 
When the call is abandoned after three 
digits, the normal relay sequence is as 
fellows. The L releases, SR releases, RL 

BELL TELEPHONE LABORATORIES, INCORPORATED 

• DEPT 5141-AWM-RBC-GW 

• 
• 
• 

operates, ONl 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 
is 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 infonnation on some intracentrex 
calls. Option PS was rated Mfr Disc. on 
Issue 42D. Option PT must now be applied 
.to al.1. registers equipped with option OT 
and App Fig. 17, on an "AC" basis. 
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