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ABSTRACT OF THE DISCLOSURE

A stage by stage switching system having a plurality
of registering means and translator means wherein serial-
ly related switching stages are settable under control of a
plural digit address code to establish a tandem connec-
tion through to a terminating stage. Apparatus is pro-
vided which permits initial switching digits to set initial
switching stages independently of the complete address
code registration and to prevent the last switching digit
from setting the last switching stage until the address
code registration is completed.

e S ———

This invention relates generally to switching systems
wherein a plurality of serially related switching stages
is settable under control of a plural digit address code
to select and establish a tandem connection through to
a terminating line.

The invention relates more particularly to such sys-
tems using code conversion wherein the address code is
used to derive a plural digit switching code which in turn
is used to set the switching stages,

The invention relates specifically to such code con-
version systems wherein the derived switching code com-
prises a last switching digit and a variable number of
initial switching digits, wherein the number of initial
switching digits in a derived switching code is used initially
to set a corresponding number of switching stages in
tandem, and wherein the last switching digit in a derived
switching code is used subsequently to set a terminating
line-seizure stage.

One well-known example of such a switching system,
the one used herein as an exemplary embodiment of the
invention, is a step-by-step telephone switching system
using common control circuitry. Well known to the art
are such step-by-step systems wherein the common con-
trol comprises the combination of a register-sender of
some type and a route translator or decoder for (1)
registering a plural digit address code, (2) deriving from
the address code, or a portion thereof, a plural digit
switching code, (3) using the switching digits to set the
switch train to seize an outgoing trunk, and (4) trans-
mitting over the seized trunk data including all or some of
the registered address digits or of some data exclusive
of the address digits.

Heretofore, in such systems involving the setting-up
of a number of switching stages in tandem, it has been
considered advisable to wait until all address code digits
have been received before controlling the switching stages
in accordance with the derived switching code. One basic
reason for this delay is the uncertainty of the speed with
which the address digits may arrive and the uncertainty
of the ultimate receipt of a complete address code. If, as
is usually the case, the first few address code digits are
used to derive the switching digits (generally one or two
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or three), the latter are available for use very quickly
such that, if used when available, trunk seizure could take
place a substantial time prior to when complete address
code registration is effected. Such a situation could
unduly tie up an outgoing trunk and some expensive
central office equipment on the other end of the seized
trunk when perhaps the entire connection might need to
be released if for some reason address code registration
actually never became complete. On the other hand,
where all or some of the address digits are ultimately
to be transmitted forward on a relatively fast multifre-
quency (MF) signaling basis following the setting of
a switch train, it is possible, particularly where the ad-
dress code is being received on the relatively slow dial
pulse (DP) signaling basis, for MF outpulsing to. catch
up fo the receiving sequence of address code digits,
whereby the entire outpulsing machinery (and the remote
receiving equipment on the other end of the trunk) is
held up waiting for completion of address code registra-
tion.

It is the main object of the present invention to make
use of some of the time normally wasted in waiting for
complete address code registration and to do so without
unduly engaging expensive circuits.

This object is attained according to a basic feature of
the invention by the provision of means to allow initial
switching digits to set initial switching stages independent-
ly of complete address code registration and to prevent
the last switching digit from setting the last switching
stage until address code registration is complete.

In such a system where the number of switching digits
to be used in setting the switching stages may be a fixed
number, the common control could be adjusted to ac-
complish the above object independently of other factors.
However, where the number of switching digits, .com-
monly referred to as exit digits, can vary, say from
one to three, it is necessary for the common control
to have embodied therein some logic for ascertaining in
each instance which exit digit will cause trunk seizure,
for instance.

It is another feature of the present invention to en-
able the common control to ascertain the variable digit
position among the exit digits of the last or trunk seizure
digit by the provision of means controlled incident to
code conversion to ascertain such information.

Generally, in such systems, and particularly where
one employs code conversion to derive exit digits, after
the last exit digit is used to seize an outgoing circuit,
such as a trunk to a remote office, some data is trans-
mitted over the seized trunk. This data usually consists
of one or more digits of the address code; and, in systems
using MF outpulsing, it is usual to transmit an initial
“readying signal” to prepare the remote MF receiving
circuitry. The outpulsing position of such a data signal

5 or digit is determined by the number of exit digits, such

data digit being usually derived as an incident to the
code conversion operation. The common control cir-
cuitry employed for the generation of exit digits and for
outpulsed data digit information generally takes the form
of a series of digit registers wherein the exit digits and
such a data digit are registered incident to the code con-
version operation and a signal generator controlled se-
quentially by such registers according to a prescribed
order of registration.

Another feature of the present invention is the provision
of means to allow each exit digit register in sequence to
control the signal generator independently of complete
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address code registration except the register containing
the last exit digit, the latter being prevented from con-
trolling the signal generator until address code registration
is complete.

A particular feature related to the immediately fore-
going feature is the provision of means for indicating
whether or not address code registration is complete .and
for controlling the outpulsing accordingly.

In such outpulsing arrangements some sequencing cir-
cuitry is usually employed for placing the signal generator
‘successively under the control of successive exit digit reg-

10

‘isters in a given sequence. It becomes necessary, therefore, -

in order to accomplish the main object of the present in-
vention, for the sequencing circuit to know when the last
of the initial exit digit registers will control the signal
generator, in order for outpulsing of the last exit digit to
be placed under the control of complete address code
registration.

Another feature of the present invention is the pro-
vision of means enabling the outpulsing sequence circuit
to “look ahead” to ascertain the outpulsing position of
the last exit digit. Such action may be conveniently en-
titled a “sniffing” function—to sniff ahead of the out-
pulsing sequence to ascertain the outpulsing position of the
last exit digit.

Where, as for example in a step-by-step system, exit
digits are generally decimal digits of from 1 to 0 (ten)
pulses, it is not usual to alter such digit registrations so
as to include therein information in addition to the digital
value. Thus, it is virtually impossible to distinguish per se
an initial exit digit registration from a last exit digit reg-
istration. However, where the outpulsing sequence is to
include a data digit or data signal following the last exit
digit, and particularly where such data digit can be
characterized or distingnished as such, the sniffing oper-
ation can, by sniffing ahead in the outpulsing sequence,
ascertain the outpulsing position of such a data digit,
thereby to ascertain the position (immediately preceding
the data digit) of the last exit digit.

Another feature of the present invention is the pro-
vision of means for specially marking a data digit in the
outpulsing sequence immediately following the last exit
digit, whereby the sniffing circuitry can ascertain the out-
pulsing position of the last exit digit.

The embodiment of the invention chosen for exemplary
purposes herein is a common control step-by-step tele-
phone switching system including a register-translator-
sender type of control whereby code conversion can be
effected. An address code digit register is provided for
registering a complete plural digit address code, such as
the usual seven-digit directory number of a called party.
The first three registered digits are transmitted to the
translator (actually a combined translator and decoder)
where they are used to derive switching digit or exit digit
information. The disclosure assumes three selector groups
presupposing trunk access by one or two or three exit dig-
its. One typical example of the code conversion would be
where three dial pulse digits are required for outgoing
trunk seizure followed by MF outpulsing of all seven
address code digits, the MF outpulsing requiring the
sending (prior to digital transmission) of a so-called KP
pulse to condition the remote receiving equipment for re-
ceiving the address code digits sent thereto on an MF
basis. The three arbitrary exit digits and the KP signal,
both derived from the code conversion operation, are reg-
istered in four arbitrary digit registers, the KP signal ap-
pearing in the fourth outpulsing position following the
outpulsing position of the last of the three switching digits.
The registration of the KP signal is marked as such in a
manner to distinguish it from a normal decimal digital
registration.

As soon as the arbitrary digits and the KP signal (or
pulse) are registered, the outpulsing circuitry immediately
starts an outpulsing sequence whereby the first exit digit
controls a first selector on a dial pulse basis to seize an
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idle second selector, the second exit digit controls a sec-
ond selector on a dial pulse basis to seize an idle third
selector, and the third exit digit controls the third selector
on a dial pulse basis to seize an idle outgoing trunk.
Thereafter, the outpulsing will continue, assuming that the
remote receiving equipment has been attached, to transmit
on an MF signalling basis the KP pulse followed by the
seven address code digits. Means is used to ascertain
when complete address code registration is complete;
however, the outpulsing of the initial (all but the last one)
switching digits takes place regardless of the completeness
of address code registration.

The outpulsing of the third or last sw1tchmg digit, the
one which will cause outgoing trunk seizure, is not allowed
to take place unless and until address code digit registra-
tion is complete. When this takes place and trunk seizure
occurs, it is expected that a “stop” signaling condition
will prevail on the trunk, whereupon the outpulsing of
the KP pulse on an MF basis will be held up until the
remote equipment changes the stop condition to a “go”
condition. This is then followed by the MF outpulsing of
the KP pulse followed by the seven -address code digits
and ending with a STOP signal or ST pulse to inform the
remote equipment that outpulsing is complete.

The registration of decimal digits is done on the well-
known two-out-of-five basis where fine digit relays desig-
nated, 0, 1, 2, 4 and 7 are provided and where the value of
the registered digit is determined by the following two-out-
of-five operated relay coding:

Digit: Relays operated
] e e m 0,1
2 e et et e e e 0,2
B e 1, 2
A e e 0, 4
S e 1, 4
6 e 2,4
T 0, 7
8 1, 7
G e 2,7
0 (10) e 4,7

For MF digital outpulsing, a tone supply is provided
having five separate frequencies representing the above
0,1, 2, 4 and 7 coding as follows:

Codmg Frequency, c.p.s. (cycles per second)
0 e 700
1 e 900
2 e 1100
A e 1300
A 1500

‘Whenever a decimal digit is to be transmitted on an MF
signalling basis one pulse of two-out-of-five tones is trans-
mitted with the same coding as indicated above for two-
out-of-five relay registration of decimal digits.

Where MF pulsing is used, such transmissions over
an outgoing trunk must be preceded by an MF signal
which is used at the remote equipment to make ready
the circuitry necessary for receiving such signals. This
data signal, called a KP pulse, is composed of two fre-
querncies—one is 1100 c.p.s. and the other is 1700 ¢.p.s.—
a coding of 2 and 10—-the latter being a sixth frequency
supplied by the tone supply and identified as a coding of
10 in the above coding-versus-frequency table. The pres-
ence of the coding 10 in the KP pulse distinguishes it from
a decimal MF pulse since the latter never include any
coding except 0, 1, 2, 4, or 7. This distinguishing coding or
mark is used by the outpulsing sequence circuitry to
detect the variable position of the KP pulse, thus to detect
the outpulsing position of the last switching digit since
the latter is registered in the arbitrary register immedi-
ately precedng in the outpulsing sequence the one contain-
ing the KP pulse.

The conclusion of MF outpulsing is followed (that is,
after the address code digits) by the transmission of a
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signal indicating to the remote equipment the end of
pulsing. This signal, designated an ST pulse, consists of
the two frequencies 1500 c.p.s. and 1700 c.p.s.—a coding
of 7 and 10.

As the outpulsing sequence circuitry is about to use
each arbitrary exit digit on a dial pulse basis to control
a selector, it looks ahead or sniffs ahead one arbitrary
digit register to see if the coding 10 is involved. If the 10
coding is detected, such as in the fourth register position
(KP pulse) of the assumed example, the third register
containing the last decimal exit digit will not be used
unless or until address code registration is complete.

In this manner each initial exit digit is used in sequence
as soon as the switching code is available from the de-
coding process; but, actual trunk seizure is prevented
until address code registration is complete. Thus, time is
saved by making a partial setting of the switch train,
followed by the quick use of a single trunk seizure digit
as soon as address code registration is complete.

A number of advantages flow from the above partial
setting of the switch train. First of all, regardless of how
many exit digits are involved in the arbitrary switching
code, trunk seizure can take place by the use of a single
selector controlling digit as soon as address code regis-
tration is complete, thus reducing the holding time of the
common control circuitry. Secondly, stopping selector
control one exit digit prior to trunk seizure precludes en-
gagement of remote equipment until there is reasonable
assurance (complete address code registration) that the
call is actually to be completed, thus fog instance eliminat-
ing additional time and circuitry necessary for a partial
dial release. Thirdly, where the relatively rapid MF type
of outpulsing is used in conjunction with a relatively slow
DP type of inpulsing, delaying trunk seizure until address
code registration is complete prevents MF outpulsing
from overtaking DP inpulsing, thus allowing MF signal-
ing to proceed at a rapid uninterrupted rate once it begins.
Other advantages will be apparent to those skilled in the
art.

THE DRAWINGS

The exemplary embodiment is shown in two parts, one
being a complete detailed disclosure of the above-men-
tioned common control step-by-step telephone switching
system, the other being a highly skelentonized feature
sketch based on the more complete circuitry. The total
drawing disclosure consists of FIGS. 1A through 1IN, 1P
through 1Z,1AA through 1AC and 2 through 96 wherein:

FIG. 1A is a functionally connected block diagram of
the complete detailed disclosure; )

FIG. 1B shows the arrangement of FIGS. 2 through 96
to disclose the detailed circuitry; and

FIGS. 1C-1IN, 1P-1Z and 1AA and 1AC (same sheet
as FIG. 1E) make up the feature sketch.

The detailed disclosure of FIGS. 2 through 96 is com-
posed of eight major circuit divisions as identified in FIG.
1B. While FIG. 1A indicates the presence of a plurality
of like circuits, such as TOUCH-TONE receivers and con-
verters, registers, translators, and decoders, only one such
equipment is shown in detail. In this regard, the register
trunk and link circuit shown in a simplified form in FIGS.
2 and 7 is more fully disclosed and is claimed in Patent
3,159,716 to G. Riddell and C. A. Throckmorton of Dec.
1, 1964,

THE DESCRIPTION ARRANGEMENT

The description to follow is arranged according to the
following outline:

Introduction
Circuit Conventions
Circuit Symbols
Relay Windings
Feature Description (FIGS. 1C-IN, 1P-1Z and 1AA-
1AC)
Block Diagram
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Dial Tone Connection
Registering Address Code Digits
Registering Switching Code Digits and KP Pulse
Controlling Initial Selectors
Controlling Trunk Seizure Selector
Stop-Go Trunk Condition
Outpulsing KP Pulse and Address Code Digits
Release of Register-Outpulser
Detailed Description
Register Trunk and Link (FIGS.2 and 7)
Selectors (FIGS. 3-5) '
Outgoing Trunks (FIG. 6)
Touch-Tone Converter and Receiver (FIGS. 40—
43)
Translator-Decoder Connector (FIGS. 77-95)
Trunk Class Connector (FIG. 96)
Foreign Area Translator (FIGS. 75 and 76)
Trans!ator (FIGS. 44-53)
Decoder (FIGS. 54-74)
Register-Outpulser (FIGS. 8-39)

INTRODUCTION

At the outset it is considered advisable to explain some
conventions and symbols used throughout the circuitry:

Circuit conventions

Generally, the detached contact type of schematic
is used wherein the contacts controlled by a relay winding
are not necessarily physically attached to or associated on
the drawing with the winding itself. For instance, in FIG.
1I the winding of the SLT relay is shown in the top right
of the sheet and various contacts controlled by the SLT
relay appear on FIG. 1I at different places and appear
even on different sheets. On FIG. 11, in circuit with the
bottom winding of relay SLT is an X appearing on the
lead from resistance SLT: this X is marked with a 1 and
with the letters SLT, indicating the No. 1 contact con-
trolled by relay winding SLT and indicating a make or
front contact which is open when relay SLT is released
and closed when relay SLT is operated. In the right center
of FIG. 1I is the winding of relay REC: in circuit there-
with is a short dash line marked with a 3 and with the
letters SLT, indicating the No. 3 contact controlled by
the relay winding SLT and indicating a break or back
contact which is closed when relay SLT is released and
open when relay SLT is operated. In the upper left of
FIG. 11, in circuit with the lower winding of relay ON
is shown an X and a short dash line marked with a 9
and with the letters SLT: this indicates a set of transfer
contacts controlled by relay SLT and which may be re-
ferred to as make or front contact 9 and break or back
contact 9 of relay SLT. On FIG. 1J, make contact 8 of
relay SLT is in circunit with the upper winding of relay
RCS. Immediately following this introduction is a collec-
tion of relay tables indicating the drawing location of each
relay winding.

The small dash line (or minus sign) inside of a circle,
such as connected to the right hand terminal of the ON1
relay winding in FIG. 1I, indicates the negative terminal
of a direct current power source, such as a 48 volt battery,
it being understood that the positive terminal is grounded.

Cabled contacts are used to save space. On FIG. 1Q,
for instance, the cable AI (including five conductors—see
FIG. 1R) is shown extending over a single make contact
of relay IS1: this indicates five separate make contacts
of relay 181, one make contact for each of the five leads
in the cable AL

In the lower left part of FIG. 1F is shown a representa-
tion of a crossbar switch array wherein, as is well known,
a multicontact crosspoint is closed by the operation of a
select magnet, such as PSM, followed by the operation of
a hold magnet, such as PHMR. The horizontal and verti-
cal wires of the crossbar switch are shown by horizontal
and vertical lines ending in small circles: the X at the
intersection of a pair of such coordinate wires indicates
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a crosspoint, in this case representing a 6-wire switch or

a 6-contact crosspoint.

Dotted lines in some cases indicate the presence of addi-
tional circuitry not of immediate interest. For instance,
in FIG. 1I the windings of relays CCA and MR are inter-
connected by a line including a dotted portion: this indi-
cates the presence of additional circuitry which is of no
particular interest at the moment.

Circuit symbols

In some cases a dotted line is used to indicate the re-
petitive nature of a circuit or group of circuits, the details
of which have been shown at least once. For instance, in
FIG. 75 two relay windings HT2 and HT9 are shown con-
nected by a dotted line: this indicates that relays HT3
through HT8 are also present and with a circuit arrange-
ment similar to that of the windings HT2 and HT9 which
are shown.

Double line boxes, such as the one on FIG. 1H marked
“MF TONE SUPPLY,” indicate circuits not part of the
one shown. In some instances, such as the one referred
to, no details are shown inside of the box since the con-
tents may be any known such circuit. In other cases, some
circuit details may be shown where pertinent to the de-
tailed circuit description.

Single line boxes are generally used to indicate func-
tional groups of circuits or parts of a circuit. Again, de-
tails are shown or not inside the boxes depending upon
whether or not such information is considered pertinent.
For instance, in FIG. 1H the box marked “DIAL TONE”
is considered self-explanatory, as is the box in FIG. 40
marked “T1 TIMER,” which can be a timer of conven-
tional design. In some instances, the details of a box are
shown elsewhere, such as the box in FIG. 52 marked
“TIMER FIG. 86,” indicating that this timer of FIG. 52
is of similar construction to the one shown in detail in
FIG. 86: the box in FIG. 1Q marked “A0-A7” with a
“IR” in the upper right hand corner indicates circuit de-
tail of the kind shown in FIG. 1R, et cetera.

RELAY WINDINGS

The following tables indicate, for the various major
subdivisions of circuitry, the relay designations in alpha-
betical order with the figure number upon which the wind-
ing appears. These tables enable the location of any wind-
ing which controls any contact thereof and which may be
shown physically detached therefrom. The tables are iden-
tified as follows:

FEATURE SKETCH (FIGS. 1C-IN, 1P-1Z AND
1AA-1AC)

Table 1 (FIG. 1G)—Selectors
Table 2 (FIG. 1F)—Register Trunk and Link

Table 3 (FIGS. 1H-IN, 1P-1Z, 1AA and 1AB)—Origi-

nating Register-Outpulsing Controller

DETAILED DRAWINGS (FIGS. 2 THROUGH 96)

Table 4 (FIGS. 2-7)—Line, Line Finder, Register Trunk
and Link, Selectors Outgoing Trunks

Table 5 (FIGS. 8-39)—Originating Reglster-Outpulsmg
Controller

Table 6 (FIGS. 40-43)—*Touch-Tone” Receiver and
Converter

Table 7 (FIGS. 44-53)-Translator

Table 8 (FIGS. 54-74)—Decoder

Table 9 (FIGS. 75 and 76)—Foreign Area Translator

Table 10 (FIGS. 77-95)—Translator Connector-Decod-
er Connector

Table 11 (FIG. 96)—Trunk Class Connector

TABLE 1 (FIG. 1G)—SELECTORS

Designation: Function
AY, A2, A3 L __ Line supervisory.
D1, D2, D3 . Cut-through.
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TABLE 2 (I'IG. IF)—REGISTER TRUNK AND LINK
Designation: Function
BC e Battery control.
GCoo Ground control.
HGo e, Horizontal group.
PHMIL. ___ . Primary hold magnet—Ileft.
PHMR e Primary hold magnet—right.
PSM e Primary select magnet.
RBo e Register both.
RDe Register dial.
RP_ Register preference.
RT e Register tone.
U Select.
SCK o Selection check.
SHMLIL.....___ I Secondary hold magnet—aIleft.
SHMR e Secondary hold magnet—right
SK e Secondary switch check.
SSM el Secondary select magnet,
TB e Trunk busy.
TP o Trunk preference.

TABLE 3 (FIGS. 1H-IN, 1P-1Z, 1AA AND 1AB).—~ORIGINATING
REGISTER-OUTPULSING CONTROLLER

Designation Function FIG.
A digit storage. ... oooioaooo. 1Q and 1R.
. A switching digit._ .. .. .- 1S and 1T,
- A switch digit steer._._. .1V,
B digit storage_.......... - 1Q and 1R.
B switching digit.. . 18 and 1U.
B switch digit steer 1v.
C digit storage..... .. 1Q and 1R
00p test._... .
-~ Coin control..
C switching digit. .- - IS and 1TU
]% saw1t€htdxg1t steer. _
. igit storage......_...._.. 1 ‘and 1R
Double connection check.. Q
Delete three digits lJ .

. Rotary dial call 1L
DRO-DRI10 D switching digit 1S and 1T.
EORISE:/ ..... ]13 (slwitiz;cht digit steer 1v.

~E7._ .. ... . B digit storage..._... - 1Q and 1R.
ERO-ER7... . E switching digit.___ - lg and 1T,
F(?%‘ Foee % flthtchtdlgxt steer 1V.

-F7. . igit storage 1Q and 1R
FRO-FR T switching digit lg'and 1T
g ﬁlsdi . g sdvyxgé:htdlglt steer V.

~G7.. - igit storage_._......... 1Q and
IC e Interdigital timing control-_ 1%. 1R
IS1-I88 .. ..... In-digit steering............. . 1P,

L1 Line supervisory... 1H.
L2. 1L
LA 1L
LT 1H.
MB.._ . 1L
Message rate subseriber. 1L,
ON_ el Off-normal - 1L
ONl..._.....oe...do...... 11.
ON2_ ..o 1L
081-087. Out-digit steering. ... 1w,
P1-P5 Out-digit pulse count 1L.
Pulse generator__.. IM.
...... A0 oo cee 1M,
. Partial key check__._ 1P.
Al - Register advance. ... ... ... 1L
RAL.._ ... L T 1L
RA2___ 1L
RCA. 1J.
RCAl 1J.
RCS.._. 17.
RCY..... . Recycle control. - 13,
REC..._........ Cut-through... ... ... 11,
REK ... Readout cheek..___ - IN.
L - Register release.___ - 1W,
Readout relays-....... 1X.
Trunk or sender reversal 1H.
Sender class call......__ 1.
Stop- go eontrol..... 1J.
...................... 17J.
....... Sleeve lead test.. 11,
SLTL. .. [« (s O - 11
ST_ .. Start pulse steering - 1W.
STI1._. End of MF pulsing. _1IW.
STGO Prepare for stop-go..-.- 1J.
STR. In-digit steering advanc 1P.
TDR.. Translator~decoder release. 7.
TDSA . ..o Translatar-decodex start.... 17J.
] N « (s WSO IO 17,
TMF . s Transfer to MF pulsing._ ~..._.___..... 1X.
TMFA .. L& T U 1X.
TMF1__ -..do.._. - IM.
TMF2. e cedOo i 1M,
TRI. Tlp-rmg continuity ... 11,
w - Out- dlglt steering contr .
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TABLE 4 (FIGS. 2-7).—LINE, LINE TFTINDER, REGISTER
TRUNK AND LINK, SELECTORS OUTGOING TRUNKS

FIG.

Designation

Funetion

... Trunk pulse help. ..o

“t8elector vertical control. o oooooe oo {
Trunk answer SUPerviSory . ........_.......
}Selector cut-through_. ..o .oooo.o___..__ {

}Selector rotary control ... ..o_......... {

Horizontal group... ... oo oo ..
Primary hold magnet—Ileft.
Primary hold magnet—right_
Primary seleet magnet__ .. .__________._.._.

Selector release.. ... ... {

}Selector rotary step. - oo .. {

Register preference__..._..__.........____.._
Secondary hold magnet—left.
Secondary hold magnet—right._
Secondary select magnet_..___
Secondary select magnet—right. .
Trunk busv ...........

R e Q7 DD DD ST ST ST T T D0 G0 1 H S0 AT DD DD T R 0 S s G0 O O G0 O O G0 O O G O

TABLE 5 (FIGS. 8 TO 39),—ORIGINATING REGISTER-OUT
PULSING CONTROLLER

Designation Function FI1G.
18 s First reseizure - - ... ... ... __._. 25
I8A .. (¢ I
28__ - Second reseizure.
3DG.. -- Three digit call.....
3DR.. .. Three digits registered

4DG. . .. Four digit call..__....

5DG.. _- Five digit call_. -
7DG._ -~ Seven digit call

10D G _ Ten digit call_ .

A0-AT.. - A digit storage.

ADO1 - AdigitOor1...

A arbitrary digit register.
Alternare route.......
All registers busy. . .
A arbitrary digit steering
B digit storage___._._.__

B arbitrary digit register._
B arbitrary digit steering. -

“tBusy testo ... ..

C digit storage.
Come-again-six.
Continuity test. -
Com contwl

Code tlmmg
C arbitrary digit register
C arbitrary digit steeving_ __.._._.______.____
Cancel timed release
D digit storage..___
Delete all digits. . ........ .. ____________
Double connection check.._
Delete one digit_.___.._____
Delete two digits_._.____... N
Delete three digits....___ -
Delete six digits..______.. .
Rotary dial call. ... __ .
Dial pulse eontrol._______
D arbitrary digit register_
D arbitrary digit steering_
E digit storage.._ ... ..._._____ 39

. E arbitrary digit register_
. E arbitrary digit steering.
F digit storage_______

H digit storage.______. ... ...
Interdigital timing control. .
- Incoming dial pulse count
Partyretest. . __._.___
In digit steering______ ... _________._____

R
I81-181

10

Designation Function

L i J digit storage

.. K digit storage_
_. L digit storage. .
.. Line superv1sory

- Permanent signal.___._
- Party test...__....___
Party test timing. .
Party test...
_do....
do_...

Recycle control ________
Receiver cut-through...

- Registrationeheck_ ... . ______.________
- Ring party___.___

- Digit readout.
- Reversal___....
_ Reverting call__
Send BR digit_
Send CR digit.
Sender class__ ..
Send DR digit.
Send ER digit.

Start pulse steering.
Short time-out.. _

End of MF pulsing._
Prepare for stop-go_
In-digit steering.
Start timing..._
Trouble time-out..._....

Interdigital time control
Wink-off line finder......
.. Interdigital time eontrol...._________________
Zero operator______.__.______.______________.

CONVERTER

TABLE 6 (FIGS. 40 TO 43) —*“TOQUCH-TONE” RECEIVER AND

Designation Fanction

40
40

41

40

41

40
41
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TABLE 7 (FIGS. 44 TO 53).—TRANSLATOR " Designation Fanotion TG,

Designation Function

Omne-one prefiX. . ..o Transmitting
o . g Jeads control...
Circuit busy. . Transmitting leads connector.

Crossed transmitting leads .ceeueeeacanaaoos 69
Zero Operator o i cana b4

44 15 TABLE 9 (FIGS. 75 and 76).—FOREIGN AREA TRANSLATORS

44 Designation Function FIG.

46 TABLE 10 (FIGS. 77-95)—TRANSLATOR CONNECTOR~
52 30 DECODER CONNECTOR
‘23 Designation Function FIG.

TABLE 8 (FIGS. 54 to 74) —DECODER

Designation Function

Original seizure .. oo iemaeos
First seizure._ ...
Second seizure. ...
Second trial sejzure....
7 digit route..._..._...
10 digit route...______..__.

Alternate | (117 T

Come again check... .ooooooannan

Conﬁxctmg [0TSR, Idle translator. 89
}Make busy. 87
90
90
90
90
%“‘SS s — %
xpected digits check... ....- : \ 9
DiSPIAY 108 e e oo oo Register conneetor. ... __. 90
Delete digits cheek.____._. 20
Controlled dial pulsing. ... 71 e mm———— 90
Fourth arbitrary digit check g% RBZIERBBQ ........ 90
------------------------------------------ 93
63 .. RB281-RB299._.... 93
__________________________ 63 95 RC-0....... .~ Recyele time-oUbo ..o oovvmeemmenas 86
................ 57 [, 90
Foreign area . «.o-oc-cowv 56 RCI-RC19....._... 90
Foreign area translator___. 56 4L
Sixth arbitrary digit check 63 RC21-RC39. ... 90
"""""""""""""""" S RO o
Ground supply----._- 7 - 09 ... : . 93
Intercept route...... 56 G0 BDO.............. Register conneetor . --..ooooononooo 90
Lock foreign area..._ 56 RDI-RD19........ a0
Teft half. ... 71 RD20. . oo . 90
No alternate route. .. ......- 71 RDZI—RD39 ....... 00
Noprefix. . ccoeoomoarmean- 54  RD280._______.__._.. 93
No controlled outpulsing... - 71 RD281—RD299 _____ a3
Off-normal ... ... 55 90
Pulsing class check.o....---- 90
_______________________ s 90
_______________________ Register start oo oceooooomi i 0
93
Routerelay........- 93
Route advance.. 77
................ 80
83
...... 78
Route Telay. .. -onmrmmmnmv ‘ ?;i
oute relay. ..ooooocvaaan oo
Reverting eall __.._...... Translator-decoder. .. ... ..cooooooo -7
8X8 dial pulsing._ .. _.... ' 80
Multifrequency pulsing...- 83
. Selector level busy...... 78
- Ticketer busy-.. 81
Ticketor ChecKau-cccevoaccciirvmccmceeaeann 70 75 TB1-14 TB8-14._... 84
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Function

FIG.

Designation

}Tratﬁc control gate. ..o .o ...
.. Cut-through check
“Connector timing. ... ...

TABLE 11 (FIG 96).—_TRUNK CLASS CONNECTOR

Function

Designation

FEATURE DESCRIPTION

The feature sketch of FIGS. 1C-1N, 1P-1Z and 1AA-
1AC will be used to describe a specific switching situa-
tion in order to render a simplified understanding of the
exemplary embodiment devoid of control complexity.
Considerable liberty has been taken in omission of circuit
detail otherwise shown in the complete detailed layout of
FIGS. 2-96 to be described hereinafter.

The specific situation to be described here is based upon
the following assumptions (see FIG. 1C): the calling
party S is using a rotary dial to transmit by dial pulse
(DP) signaling the directory number 243-0123 of a de-
sired called party in a remote office, access to which is
available over outgoing trunk 3 from a third selector; and
the first three digits 243 are cross-connected in the trans-
lator-decoder to furnish the originating register-outpuls-
ing controller with the following instructions:

(1) Delete the code 243 and use the three arbitrary exit
digits 238 to seize a trunk.

(2) The complete address to be received will consist of
seven digits.

(3) Release the switch train (selectors)—set by repeating
thereto of the dialed code 243—and reset the selector
train with the exit code 238.

(4) Use DP signaling to effect trunk seizure.

(5) Stop outpulsing exit digits after the first two until
address code registration is complete.

(6) Expect a “STOP” condition upon trunk seizure.

(7) Delete three digits when outpulsing beyond.

(8) Outpulse beyond on a multifrequency (MF) basis
the KP start pulse, then the four numericals 0123, fol-
lowed by the ST stop pulse.

Block diagram (FIG. 1C)

When the calling party S goes off-hook, the usual line
finder operation takes place to find the calling line, to
cause the register trunk and link to select a suitable idle
originating register-outpulsing controller (hereinafter re-
ferred to as a register-outpulser) and connect it to the
line finder, and to split the connection between the line
finder and first selector. The register-outpulser will there-
upon return dial tone to the calling party S.
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At this point a relay in the register-outpulser will re-
spond to dial pulses, will cause the successively dialed
digits to be registered therein, and will repeat the dial
pulses to the first and succeeding selectors. At the end of
the third dialed digit, a third selector will have been
stepped vertically to the specified frunk hunting level and
will cause its stepping circuitry to initiate a change-over
from vertical to rotary stepping. While this selector action
is taking place, and usually before rotary trunk hunting
can become effective, the rest of the basic code conversion
action takes place.

At the end of the third dialed digit, the register-out-
pulser will seek connection with an idle translator-de-
coder circuit to ascertain switching instructions. This
operation, to be described presently, takes place very
quickly so that actual seizure by the third selector of out-
going trunk 3 will not be effected. The register-outpulser
transmits the first three digits (243) to the translator-
decoder, to which is also supplied, through the trunk class
connector, class information used in the code conversion
operation. The translator-decoder will transmit back to the
register-outpulser the assumed information; namely, re-
lease the switch train, reset the selectors according to the
arbitrary exit digits 238, do not actuate the third selector
with the third exit digit 8 until all dialed digits (243~
0123) have been received in the register-outpulser, expect
to find a stop-go condition upon seizing outgoing trunk 3,
and then transmit over outgoing trunk 3 on an MF signal-
ing basis the KP pulse followed by the four dialed numer-
icals (0123) and the ST pulse—the register-outpulser hav-
ing been instructed to delete three digits (the dialed 243
code) when outpulsing.

The translator-decoder and trunk class connector will
be released as soon as the above information is properly
registered in the register-outpulser. The holding time of
these circuits can be expected not to exceed perhaps 100
milliseconds (ms.), which is hardly enough time for the
third selector to start hunting for a trunk, let alone to
actually cause seizure of one. Thus, the register-outpulser
will receive the signal to release the switch train before
any selection beyond can take place incident to the repeat-
ing of dialed digits into the selector train.

The register-outpulser will release the previously set
selectors and will proceed with the selector resetting oper-
ation. Since the exit code contains three digits (238),
the register-outpulser is permitted to set a first and a sec-
ond selector according to the respective exit digits 2 and
3 independently of whether or not the calling party S has
completed sending all seven address digits (243-0123) to
the register-outpulser. Actually, the very short holding
time of the translator-decoder will most likely expire be-
fore the calling party even dials the fourth digit. In any
event, the first two exit digits are used without regard to
completeness of address code registration. The third, or
last, or trunk seizure exit digit 8 is not permitted to be
used to control the third selector until or unless address
code registration is complete.

When address code registration becomes completed,
the register-outpulser will control the third selector with
the digit 8 and will expect to find a “stop” condition on
the trunk. This signal will prevent any further outpulsing
until the trunk changes to a “go” condition. At that time
the register-outpulser will proceed to MF outpulse the KP
signal, the four numericals (0123) of the address code—
having deleted three digits thereof (243)—and the ST
pulse. Having completed its registering and outpulsing
functions, the register-outpulser will release leaving the
register trunk and link circuit cut-through between the
line finder and the first selector.

The circuit operations which take place to effect the
above operations will now be described in connection
with the skeletonized showing of FIGS. 1E-IN, 1P-1Z
and 1AA-1AC arranged as shown in FIG. 1D. ‘

Dial tone connection
When the calling party S of FIG. 1E goes off-hook
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to initiate a call through the system, circuit operations
take place within the line circuit of FIG. 1E to extend
battery through the winding of relay CO to the sleeve

conductor S, and the line finder of FIG. 1E is started in -

the well-known manner to find the calling line. As soon
as the line finder operation is started, the line finder will
ground the sleeve conductor, the effect of which will be
described presently. Upon finding the calling line circuit,
the line finder of FIG. 1E extends the tip, ring and sleeve
conductors T, R and S into the register trunk and link
circuit of FIG. 1F, thence in an obvious manner over
back contacts of relays TB and TP to the tip, ring and
sleeve conductors FT, FR and FS extending into the
first selector circuit of FIG. 1G. At this point relay Al
of the first selector will operate in a circuit extending
from ground in FIG. 1G, through the left winding of
relay Al, over a break contact of relay D1, thence over
the tip conductor FT, back into FIG. 1F and over the
parallel break contacts 1 of relays TP and TB, to the
tip conductor T extending into the line finder of FIG.
1E, thence through the line circuit, over the calling party
loop, and back over the ring lead R to the line circuit
and line finder, into the register trunk and link of FIG.
1F, thence over the parallel break contacts 2 of relays
TP and TB, over the ring conductor FR to the first
selector of FIG. 1G, and thence through a break con-
tact of relay D1 to battery through the right hand wind-
ing of relay Al. The operation in FIG. 1G of relay Al
of the first selector initiates circuit operations in the first
selector as is well known in the art to accomplish a num-
ber of switching operations to prepare the first selector
for receiving the first dial pulse. One of the operations
which takes place in the first selector is the grounding
of the sleeve conductor FS back into the register trunk
and link of FIG. 1F and into the line finder and line
circuit of FIG. 1E to hold operated the switch train
which has been established to this point.

The grounding of the sleeve conductor S of FIG. 1F
from the line finder of FIG. 1E initiates circuit opera-~
tions for seizing an appropriate register-outpulser illus-
trated in the circuitry set forth in FIGS. 1H through 1IN,
through 1Z, 1AA and 1AB. At this point the circuits will
already have been completed for operating in FIG. 1F
the relays RT and RB. Relay RT is operated in a circuit
extending from ground in FIG. 1I, over break contact
5 of relay MB, break contact 5 of relay RT1, conductor
RA extending into FIG. 1F to the punching RA which
is cross connected to punching TA (indicating that the
particular register-outpulser is capable of handling both
dial tone and TOUCH-TONE traffic), thence to nega-
tive battery through the winding of relay RT. Relay RT,
in operating, completes an obvious circuit in FIG. 1F
for operating relay RB in a circuit extending from ground
in FIG. 1F, over break contact § of relay GC, make
contact 1 of relay RT, to battery through the winding of
relay RB. Ground on the sleeve conductor S of FIG.
1F causes the operation in FIG. 1F of the trunk prefer-
ence relay TP in a circuit extending from ground on the
sleeve conductor S over break contact 8 of relay TB,
through the winding of relay TP, break contact 5 of
relay TP, break contact 1 of relay HG, to negative bat-
tery. Relay TP, in operating, extends a locking circuit
for itself over its make contact 5 to negative battery
over break contact 6 of relay TB, and causes the opera-
tion in FIG. 1F of relay HG in a circuit extending from
ground, through the winding of relay HG, thence through
break contact 11 of relay TB and make contact 9 of
relay TP to negative battery. A circuit is now com-
pleted in FIG. 1F for causing the operation of relay S
over its upper or secondary winding, the circuit extend-
ing from ground in FIG. 1F, over make contact 4 of
relay RB, break contact 5 of relay S, through the upper
winding of relay S, over break contact 6 of relay S, break
contact 1 of the hold magnet SHMR, make contact 2
of relay RT, break contact 5 of relay BC, make contact
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2 of relay HG, to the RT punching which is cross con-
nected to the RP punching (indicating that this particular
register-outpulser is arranged to handle both DP and
TT calling), thence through break contact 10 of relay
TB, to negative battery over make contact 8 of relay
TP. Relay S, in operating, completes a locking ‘circuit
for itself including the windings of relays GC and BC
(both of which will operate in this locking circuit), the
locking circuit extending from ground in FIG. 1F, through
the winding of relay GC, make contact 5 of relay S, the
upper winding of relay S, make contact 6 of relay S,
to the upper or secondary winding of relay BC, and
thence over make contact 2 of relay HG to negative
battery on punching RT, relays BC and GC operating
in this locking circuit through the upper winding of relay
S, and the operation of relay GC causing the release of
relay RB.

The operation of relay S in FIG. 1F completes an ob-
vious circuit in FIG. 1F over its make confact 12 to
cause the operation of relay SK, the operation of which
initiates circuit operations for causing the operation of
the select and hold magnets of the trunk and register
crossbar switches indicated in FIG. 1F. Relay SK, in
operating, completes a circuit for causing the operation in
FIG. 1F of the register preference relay RP, the circuit
extending from ground in FIG. 11, over break contact 7
of relay MB, break contact 6 of relay RT1, conductor
RP extending into FIG. 1F, thence through the winding
of relay RP, break contact 6 of relay RP, break contact
3 of relay SCK, to negative battery over make contact 6
of relay SK. Relay RP, in operating, locks in a circuit
including the winding of relay SCK (which operates in
this locking circuit) extending from the right hand side of
the winding of relay RP, over make contact 6 of relay
RP, make contact 9 of relay SK, to negative battery
through the winding of relay SCK. With relays SCK and
RP operated, the secondary select magnet SSM in FIG.
1F is operated in a circuit extending from battery in
FIG. 1F, over make contact 6 of relay SK, make con-
tact 3 of relay SCK, make contact 2 of relay RP, to
ground through the winding of the select magnet SSM.
The operation of the select magnet SSM will condition
a set of crosspoints in the register switch of FIG. 1F
such that upon the operation of suitable hold magnets
connections will be completed between the register trunk
and link of FIG. 1F and the selected register-outpulser.
Subsequent to the operation of the secondary select mag-
net SSM of FIG. 1F, a circuit is completed for causing
the operation in FIG. 1F of the primary select magnet
PSM extending from negative battery, through a make
contact of relay S, through the winding of the select
magnet PSM, to ground through break contact 1 of the
secondary hold magnet SHMR, thereby preparing the
crosspoints of the trunk switch of FIG. 1F for the com-
pleting circuits over this set of crosspoints, Upon the
operation of the select magnet PSM, circuts are com-
pleted in FIG 1F for causing the operation of the pri-
mary hold magnets PHMR and PHML. Hold magnet
PHMR 1is operated in a circuit extending from ground
in FIG. 1F, over make contact 1 of select magnet PSM,
make contact 7 of relay TP, break contact 9 of relay
TB, to negative battery through the winding of the hold
magnet PHMR which, in operating completes an obvious
circuit over its make contact 1 to course the operation of
the hold magnet PHML. In well-known fashion the opera-
tion of the left and right primary hold magnets PHML
and PHMR close the corresponding crossbar switch cross-
points of the primary or trunk switch. Upon the closure
of the right hand primary switch crosspoint, a circuit is
completed for causing the operation of the secondary
switch left and right hold magnets SHML and SHMR
extending from ground on the upper side of the winding
of primary hold magnet PHMR, thence over make con-
tact 2 of hold magnet PHMR, conductor TC, cable PR,
over the primary right crosspoint, cable RR, conductor
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TC, to negative battery through the winding of the right
hand secondary hold magnet SHMR which, in operating,
completes an obvious circuit over its make contact 2 for
causing the operation of the leéft hand secondary hold
magnet SHML. The operation of the right and left hand
hold magnets of both the primary and secondary switches
completes obvious circuits interconnecting the conductors
of cables PR, RR and SR extending between the register
trunk and link of FIG. IF and the register-outpulser
and interconnecting the conductors of cables PL, LL and
SL extending between the same two circuits. The re-
lease of the primary and secondary select magnets PSM
and SSM take place as a result of circuit description to be
described below. As far as over-all circuit timing is con-
cerned it is at about this point, namely the closing of the
crosspoints on the primary and secondary crossbar
switches of FIG. 1F, when the line finder of FIG. 1E
will have found the calling line circuit and will have cut
through the circuit to the first selector of FIG 1G and
will have operated the Al relay therein.

Upon the closure of the primary and secondary
switch crosspoints of FIG 1F a circuit is completed for
causing the operation in FIG 1I of the off-normal relay
ON to initiate seizure operations in the register-outpulser
circuit and-to cause the release in the register trunk and
link circuit of FIG 1F of several of the control relays
which are no longer needed to be operated. The circuit
for causing the operation of relay ON of FIG 1I extends
from ground on conductor TC in FIG. 1F, over cable
PR, the right hand primary crosspoint, cable RR, con-
ductor TC, the secondary right hand crosspoint, cable
SR, conductor TC extending into FIG. 11, over break
contact 2 of relay RL, break contact 8 of relay DCK,
break contact 9 of relay SLT, break contact 7 of relay
DCK, to negative battery through the lower primary
winding of relay ON, which thereupon operates and locks
in an obvious circuit through its upper secondary wind-
ing, over its own make contact 12, to ground on conduc-
tor TC. The operation of relay ON completes an obvious
circuit in FIG 1I over its make contact 10 to cause the
operation of the register-outpulser make-busy relay MB,
the operation of which causes the release in FIG. 1F of
relays RT, RP and SCK, the release of relay RP in turn
causing the release in FIG. 1F of the secondary select
magnet SSM. )

The operation of relay ON in FIG. 1I causes the oper-
ation in FIG. 1I of relays SLT1 and the operation in
FIG. 1F of the trunk-busy relay TB, the operation of these
relays causing the release of various control relays in the
register trunk and link circuit of FIG. 1F and causing the
splitting in FIG. 1F of the tip-ring circuit extending be-
tween the line finder and the first selector. Relay SLT1 in
FIG. 1T operates in a circuit extending from ground,
through its winding, through resistance SLT1, back con-
tact 10 of relay REC, to negative battery over make con-
tact § of relay ON. Relay SLT1, in operating, completes
an obvious circuit in FIG. 1I over its make contact 2 to
cause the operation of relay SLT through its upper pri-
mary winding, relay SLT thereupon locking in a circuit
extending from ground through its lower secondary wind-
ing over break contact 8 of relay MR, make contact 1 of
relay SLT to negative battery through the SLT resistance.
Upon the operation of relay SLT, ground is extended from
FIG. 11, over break contact 5 of relay DCK and make
contact 6 of relay SLT to the sleeve conductor S extending
into FIG. 1F, thence over the secondary left and primary
left crosspoints to the sleeve conductor S extending into
the line finder of FIG. 1E to hold the preceding circuits
of FIG. 1E in their operated condition. This ground on
the sleeve conductor S in FIG. 1F also maintains the lock-
ing circuit for the trunk preference relay TP of FIG. IF.
Relay SLT, in operating, also completes a holding circuit
for the hold magnets of the crossbar switches of FIG.
1F extending from ground in FIG. 11, through the DCK
resistance, make contact 9 of relay SLT, break contact 8
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of relay DCK, break contact 2 of relay RL, conductor TC
extending into FIG. 1, thence over the right hand cross-
points of the secondary and primary switches, conductor
TC, and over make contact 2 of hold magnet PHMR
to the winding of the hold magnet PHMR, which
in turn holds operated the hold magnet PHML. The
grounded conductor TC also holds operated the hold mag-
net SHMR which in turn maintains the operating circuit
for hold magnet SHML. The action in FIG. 1I of the
effect of the hold magnet circuits being connected to the
base of transistor Q1 will be discussed below. Also, upon
the operation of relay SLT, ground is extended from FIG.
11, over make contact 4 of relay SLT, break contact 4 of
relay DCK, and make contact 3 of relay ON to the S1
conductor extending into FIG. 1F and thence over the left
band secondary and primary crosspoints, to conductor S1,
over break contact 4 of relay TB, to a battery through the
winding of relay TB, thereby causing this relay to operate.
Relay TB, in operating, completes a locking circuit for
relay TP of FIG. 1F extending from battery, over make
contact 6 of relay TB, make contact 5 of relay TP, through
the winding of relay TP and over make contact 8 of relay
TP to the resistance holding ground on conductor TC.
Also, relay TB, in operating, completes a locking circuit
for itself extending from its winding, through make con-
tact 3 of relay TP, and make contact 3 of relay TB to
ground on the sleeve conductor S. Ground on conductor
S1 extending into FIG. 1F from FIG. 1I is further ex-
tended over make contact 4 of relay TB to the selector
sleeve conductor FS extending into FIG. 1G to act as a
sleeve holding ground to insure the presence of such a
holding ground until such time as the first selector can
apply ground to the sleeve conductor itself. Relay TB, in
operating, causes the release in FIG. 1F of the HG relay
and causes the release of relays GC, S and BC, the release
of relay S in turn causing the release of relay SK and of
the primary select magnet PSM (the holding circuit for
magnet PSM controlled by relay S not being shown).

The operation of relay TB in FIG. 1F splits the tip,
ring and sleeve conductors between the line finder of
FIG. 1E and the first selector of FIG. 1G, terminates the
tip and ring leads from the line finder in the windings of
relay L1 of FIG. 1H, and provides a holding circuit over
the tip and ring conductors FT and FR from the first
selector by virtue of circuitry in FIG. 1H. At this point in
the description, all of the relays in FIG. 1F are released
except relays TB, TP and the hold magnets PHMR, PHML,
SHMR and SHML, leaving the line finder and first selec-
tor split with various conductors extending between the
register trunk and link of FIG. IF and the register-con-
troller circuit of FIGS. 1I and 1H. In the register circuit
of FIG. 1I, relays ON, MB, SLT1 and SLT are operated.
The circuit for maintaining operated the A1l relay of the
first selector in FIG. 1G extends from ground in FIG. 1G,
through the left hand winding of relay A1, over a break
contact of relay D1, the tip conductor FT extending into
FIG. 1F, over the left hand primary and secondary cross-
points, conductor FT extending into FIG. 1H, thence
through break contact 9 of relay REC, the upper winding
of relay CB, break contact 3 of the relay REC, tip con-
ductor T extending into FIG. 1F, thence over the left
hand secondary and primary crosspoints to the tip con-

.ductor T extending back to the line finder and line circuit

of FIG. 1E, over the subscriber’s loop, back over the ring
lead R into FIG. IF, over the left hand secondary and
primary crosspoints, conductor R into FIG. 1H, thence
over break contact 11 of relay REC, break contact 8 of
relay TMF, thence over the conductor FR back into FIG.
1F, over the left hand secondary and primary crosspoints,
conductor FR extending into FIG. 1G, over a break con-
tact of the D1 relay, to negative battery through the right
hand winding of relay Al. Relay CB of FIG. 1H operates
in this holding path for the first selector relay Al as an
indication that the loop is completed from the line finder
to the first selector through the tip-ring circuit of FIG. 1H.
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Upon the operation previously described of relays ON,
SLT1 and SLT of FIG. 11, of relay TB of FIG. 1F, and
of relay CB of FIG. 1H, a series of relay operations take
place to complete the dial tone connection to the calling
subscriber S of FIG. 1E. With reference to the input digit
steering circuit of FIG. 1P, upon the operation of the off-
normal relay ON of FIG. 1I a circuit is completed for
causing the operation of the first input digit steering relay
IS1 of FIG. 1P to prepare the circuit for steering the first
incoming dial pulse digit to the A digit register of FIG.
1Q. This circuit extends from ground in FIG. 1P, over
make contact 5 of relay ON, break contact 7 of relay REC,
break contact 6 of relay IS1, to negative battery through
the winding of relay IS1, which thereupon operates and
completes a locking circuit for itself over its own make
contact 6 and the series of No. 5 break contacts of relays
IS2 through IS8, thence over break contact 5 of relay PKC
to off-normal ground at make contact 5 of relay ON.
Returning to FIG. 11, upon the operation of relay SLT,
relay ON1 operates in a circuit extending from ground,
over make contact 11 of relay ON, make contact 2 of
relay SLT, to negative battery through the winding of
relay ON1, which provides a locking circuit for itself in
an obvious manner over its own make contact 18. Relay
ON2 of FIG. 11 operates in an obvious circuit over make
contact 6 of relay ONI1 to in turn cause the operation in
FIG. 1I of relay RA1 in a circuit extending from ground
over make contact 12 of relay ON2, break contact 6 of
relay RA2, to negative battery through the winding of
relay RA1. The called digit outsteering circuit of FIG. 1W
is placed in a starting position upon the operation of relay
ONI1 of FIG. 1I by causing the operation in FIG. 1W of
the first outdigit steering relay OS1 in a circuit extending
from ground in FIG. IV, over make contact 4 of relay
ONI1, over conductor X into FIG. 1W, thence over break
contact 8 of relay REC, break contact 6 of relay OS1,
to negative battery through the winding of relay OS1,
which thereupon operates and completes a locking circuit
for itself extending from the left hand side of its winding,
over its own make contact 6, through the series of No. §
break contacts of relays OS2 through OS7, break contact
5 of relay ST, break contact 5 of relay ST1, break contact
8 of relay RCA, to ground over make contact 18 of the
off-normal relay ON2, Upon the operation of the of-
normal relay ON1 of FIG. 11, a circuit is completed for
operating relay L1 of FIG. 1H, this circuit extending
from ground in FIG. 1H, through diode T, through the
left hand secondary winding of relay L1, through the upper
left winding of the repeat coil, over make contact 1 of
relay ON1, through resistance PD3, over break contact 1
of relay REC, through the lower left winding of the repeat
coil, through the right hand tertiary winding of the L1
relay, to negative battery through diode R. Relay L1, in
operating, causes the operation in FIG. 1I of relays LA
and L2, this circuit extending from ground in FIG. 1],
over make contact 24 of relay ONI1, thence over make
contact 3 of relay L1, through the upper winding of relay
LA to negative battery through the LA resistance, and
from make contact 24 of relay ON1, through make con-
tact 4 of relay L1, to negative battery through the winding
of relay L2. Relays LA and L2 operate in the previously
described circuits. Upon the operation of relay CB of
FIG. 1H and of relay ON1 of FIG. 11, relay TR1 of FIG.
11 is operated in a circuit extending from ground in FIG.
11, over make contact 22 of relay ON1, make contact 3
of relay CB, break contact 1 of relay REC, to negative
battery through the winding of relay TR1. Relay TR1, in
operating, completes a circuit in FIG. 1I from ground,
over make contact 6 of relay 1.2, and make contact 9 of
relay TR1, to the sleeve conductor S extending back into
FIG. 1F to maintain ground on this sleeve conductor at
such time as relay DCK (FIG. 1I) operates, to be de-
scribed immediately below. Also, in FIG. 1I is will be
noted that the operation of relay TR1 completes a circuit
from ground, over its make contact 8 such that when relay
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DCK operates, this ground will be applied through make
contact 8 of relay DCK to the TC conductor into FIG.
1F to hold operated the hold magnets of the trunk and
register crossbar switches previously described. In the
meantime upon the operation of relay ON1 of FIG. 1I,
a circuit is completed for causing the operation of relay
MR in FIG. 1I extending from battery in FIG, 11,
through make contact 2 of relay ON1, through resistance
FR2, make contact 19 of relay ON1, through the winding
of relay MR, through the upper primary winding of relay
CCA, through break contact 4 of relay MR, conductor IC
extending into FIG. 1F, thence over the right secondary
and primary crosspoints, conductor IC, to punching IC
cross connected to punching ICB (indicating that no party
test is required), and to negative resistance battery. Relay
MR, in operating, provides a locking circuit for itself in
FIG. 11 over its make contact 4 through the upper winding
of relay CCA.

In connection with resistance DCK in FIG. 11, it will
be noted that this resistance is carrying a current for sup-
plying the windings of the relays and hold magnets which
are being held from the potential on conductor TC in
FIG. 11, which circuit extending from ground in FIG. 11,
through resistance DCK, make contact 9 of relay SLT,
break contact 8 of relay DCK, break contact 2 of relay
RI, to conductor TC which in FIG. 1I supplies current
for the upper winding of relay ON and which in FIG. 1F
supplies holding current for hold magnets SHMR and
PHMR and for the relay TP. This combination of relay
and hold magnet windings, being held by current supplied
through the DCK resistance, represents a condition calling
for a specified amount of current to flow through the DCK
resistance thereby to establish at the base of transistor
Q1 a specified potential negative with respect to ground.
However, if the TC conductor is short circuited to ground
anywhere, such as a false ground or ground from another
register-outpulser due to an inadvertent double connection
(either. of these situations representing a trouble condi-
tion), these added effects will prevent the base of tran-
sistor Q1 from acquiring a negative potential, Transistor
Q1 is normally in the off condition and requires a specified
negative voltage condition on its base to cause it to fire.
The previously described legitimate condition (no false
ground-on the TC lead) representing the higher of nega-
tive voltage on the base Q1 is the one which will cause
this transistor to fire and when it does so it will complete
a circuit for operating relay DCK, which is included in the
collector circuit of transistor Q1 extending to negative
battery over make contact 1 of relay ON. Relay DCK, in
operating, causes ground to be applied in FIG. 1I through
make contact 11 of relay ON and make contact 12 of relay
DCK to lock operated relay DCK and to ground the col-
lector of transistor Q1. Also, relay DCK, in operating as
previously described, applies solid ground to conductor TC
which in turn is fed back to the base of transistor Q1, all
of these conditions causing the transistor Q1 to shut off,
leaving relay DCK locked operated under control of
relay ON,

Upon the operation of relay ON1 of FIG. 11, the pulse
generator of FIG. 1M is placed in starting condition so
that it will be ready when the time comes to develop
pulses for outpulsing purposes. The normal condition (cir-
cuit deenergized) of the relays in FIG. 1M is that re-
lays PG1 and PG2 are teleased. Upon the operation of
relay ON1, a circuit is completed for operating relay
PG1 extending from ground in FIG. 1M, over make
contact 10 of relay ON1, break contact 7 of relay RL,
break contact 5 of relay W, break contact 7 of relay IC,
break contact 6 of relay RK, to negative battery through
the windings of relay PG1. Upon the operation of relay
PGl, circuits are completed for causing current to flow
from left to right through both windings of relay PG2.
Ground is supplied to the junction of resistance PG2 and
condenser PG over make contact 4 of relay PG1; and,
negative battery is supplied to the right hand side of the
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windings of relay PG2 through resistance PG7 and break
contact 6 of relay TMFA. Under these circumstances
charging current will flow through condenser PG attempt-
ing to charge it up to the negative battery potential and
current will flow through the upper winding of relay PG2
through resistances- PG2 and PG3 and break contact 5
of relay TMFA. Normally, current flowing from left to
right in the upper winding of relay PG2 will cause this
relay to release; but, current flowing from left to right
in the lower winding of relay PG2 causes it to operate
until - such time as condenser PG has become
charged up, thereby causing the current through the lower
winding of relay PG2 to drop to a point where the cur-
rent -in the upper winding can take control. This time
element under the present circumstances, as primarily
controlled by the value of resistance PG7, is about 35
milliseconds. Thus, at the end of about 35 milliseconds
relay PG2 will release under the control of the steady
current through its upper winding. If relay PG1 is still
operated, “as it is in the present circumstances, relay PG2
will remain released. The pulse generator of FIG. 1M
will remain in this condition with relay PG1 operated
and relay PG2 released until outpulsing control starts,
as will be described subsequently.

Returning now to the discussion of the tip-ring con-
trol circuit of FIG. 11, the circuitry is in such condition
as will recognize and take action upon the grounding of
conductor S1 from the first selector of FIG. 1G. When
the first selector of FIG. 1G grounds its sleeve conductor
FS, as an indication that it is ready to receive pulsing
control, this ground will extend from conductor FS in
FIG. 1G, back into FIG. 1F, over make contact 4 of
relay TB, to the S1 conductor extending over the left
primary and secondary crosspoints, conductor S1 into
FIG. 11, thence over make contact 3 of relay ON, make
contact 4 of relay DCK, through the SLT diode, to the
left hand side of the winding of relay SLT1, thereby
shunting down this relay and causing it to start to re-
lease, relay SLT1 being a slow release relay will take a
substantial amount of time to complete its release. Upon
the release of relay SLT1, the prlmary winding of relay
SLT in FIG. 1I is deenerg1zed and since the secondary
winding of relay SLT is short circuited by make contact
8 of the operated relay MR, relay SLT will release after
a slow release time interval. Upon the Telease of relay
SLT, a circuit is completed for causing the operation in
FIG. 11 of relay REC extending from ground, over make
contact 22 of relay ON1, break contact 3 of relay SLT,
make contact 4 of rfelay TR1, make contact 10 of relay
DCK, to negative battery through the winding of relay
REC, which operates and completes a locking circuit
over conductor Y into FIG. 1W, thence over make con-
tact 8 of relay REC, conductor X into FIG. 1V, to
ground over make contact 4 of off normal relay ON1,
relay TR1 in FIG. 1I remaining locked operated in a
circuit extending from the right hand side of its wind-
ing, through its make contact 6, diode TR1, to the lock-
ing ground on conductor Y. Upon the operation of relay
REC of FIG. 11, circuits are completed in FIG. 1H
for terminating relay L1 in the tip-ring loop from the
calling end of the connection, for releasing relay CB,
and for terminating the first selector circuit in the series
connection of relays RV and LT of FIG. 1H. In FIG.
1H the tip conductor T from the calling end of the con-
nection extends over make contact 3 of relay REC,
through the upper left winding of the repeat coil, and
to ground through the left winding of relay L1 and
diode T; and, the ting conductor R extends over make
contact 1 of relay REC, through the lower left winding
of the repeat coil, and to negative battery through the
rlght winding of relay L1 and diode R. The upper wind-
mg of relay CB in FIG. 1H is deenergized by the open-
mg of break contact 3 of relay REC and the lower wind-
ing of relay CB will be deenergized as will be described
immediately below, thereby allowing relay CB to become
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released. The tip and ring leads FT and FR extending
to the first selector circuit of FIG. 1G complete a loop
circuit in FIG. 1H as follows: from conductor FT, over
the parallel connection of break contact 4 of relay RK
and make contact 1 of relay PG1, thence over make
contact 7 of relay L1, break contact 6 of relay RCA,
break contact 6 of relay TMF, make contact 9 of relay
REC, resistance FT1, resistance RV1, the winding of
relay RV (with the resistance RV2 in shunt thereof),
through the winding of relay LT, make contact 3 of re-
lay ON2, resistance FR1, make contact 11 of relay REC,
break contact 8 of relay TMF, to conductor FR. The
impedance of this latter described circuit is arranged such
that the potential at the joining point of the windings
of relays LT and RV is essentially half of the battery
potential on the winding of relay Al in the first selector
circuit. Also, relay RV is a polar relay which will not
operate unless its upper winding conductor is more posi-
tive than its lower winding conductor, which is the re-
verse of the instant case. Relay LT will operate in this
circuit, however, With respect to the lower winding of
relay CB, the resistances BT2 and BT3 are substantially
equal thereby placing approximately half the battery po-
tential on the left hand side of the lower winding of
relay CB, it being noted that the right hand side of lower
winding of relay CB is also substantially at half battery
potential, thereby substantially deenergizing both wind-
ings of relay CB to allow it to release as has above been
mentioned.

At the time that relay REC of FIG. 1I operated to
place the relay L1 of FIG. 1H in the fundamental tip and
ring loop back to the calling party, it wiill be noted in
FIG. 1H that at this point dial tone is supplied to the
calling party in a circuit extending from the source of
dial tone in FIG. 1H, through condenser C6, break con-
tact 4 or relay DP, make contact 2 of relay TR1, through
resistance DT1, and through the right hand windings of
the repeat coil, thereby causing dial tone to be returned
to the calling party S of FIG. 1E by induction through
the repeat coil of FIG. 1H, as an indication to the call-
ing subscriber that he may begin dialing the digits of the
address code.

To summarize the situation of the circuits at the point
when dial tone is supplied to the calling party S of FIG.
1E, it will be recalled at this point that the fundamental
tip and ring circuit from the line finder of FIG. 1E
extends into the register trunk and link circuit of FIG.
1F where it is split from the first selector of FIG. 1G
by the operated conditions of relays TP and TB of FIG.
1F, and that the calling loop is extended over the cross-
bar switches of FIG. 1F into the tip-ring circuit of FIG.
1H terminating in the windings of relay L1. Also, the
fundamental tip and ring loop from the first selector of
FIG. 1G extends back into FIG, 1F and over the crossbar
switch structure and is terminated in the series circuit in-
cluding relays RV and LT of the tip-ring circuit of FIG.
1H. In the register trunk and link circuit of FIG. 1F,
the hold magnets PHMR, PHML, SHMR and SHML are
being held by the grounded conductor TC from the
register circuit. In FIG. 1H, relays L1 and LT are op-
erated and the other relays are released. in FIG. 11,
the operated relays are ON, DCK, ON1, ON2, MB, MR,
RAI1, REC, TR1, L2 and LA, the other relays being re-
leased at this time. In the pulse generator circuit of FIG.
IM relay PG1 is operated and the other relays are re-
leased. Although the detailed circuits have not been
shown, it will be understood in the pulse counting circuits
of FIGS. 1K and 1L that these circuits have been nor-
malized; i.e. reset into a condition from which to start
pulse counting operation. In the input digit steering cir-
cuit of FIG. 1P the first indigit steering relay IS1 is op-
erated and locked under control of the off-normal relay
ON. In the called digit outsteering circuit of FIG. 1W
the first called digit outsteering relay OS1 is operated and
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locked in a circuit under control of the off-normal relay
ON2,

Registering address code digits

As is well known in the art, when the calling sub-
scriber 8 of FIG. 1E manipulates the rotary dial on the
usual dial pulse transmitter telephone, the tip-ring loop
extending therefrom and terminating in the windings of
relay L1 of FIG. 1H is successively opened and closed
for each pulse of the digit dialed. In the circuitry under
consideration these operations and releases of relay L1
of FIG. 1H will control the relay circuitry of FIG. 11
50 as to cause the input pulse counting circuit of FIG. 1K
to count the number of pulses in each of the successive
digits. Also, the input digit steering circuit of FIG. 1P
is controlled by the successive dialed digits to cause the
pulse count output from FIG. 1K to be steered into the
successive input digit registers of FIG. 1Q. While this
input digit registration is taking place the operation and
release of relay L1 of FIG. 1H opens and closes the
fundamental tip-ring loop from FIG. 1H into the suc-
cessive selector circuits of FIG. 1G, thereby causing the
first, second and third, et cetera selectors to respond to
the successively dialed digits, as also is well known. The
present circuitry repeats the dialed digits to the succes-
sive selectors of FIG. 1G at the same time as these same
digits are being registered in the input digit registers of
FIG. 1Q. As will be explained hereinafter, at such time
as the first three digits have been registered in the input
digit registers of FIG. 1Q, a translator and decoder cir-
cuit will be consulted for routing instructions, whereupon
the selectors of FIG. 1G will be released so that the
outpulsing circuitry can reset these selectors in accord-
ance with the decoding switching digits.

In the upper right-hand portion of FIG. 1H it will be
noted that the fundamental tip and ring circuit extending
into FIG. 1F, and thence into the selectors of FIG. 1G,
includes in series therewith make contact 7 of the relay
L1 and make contact 1 of relay PG1. The relay PG1,
as has been explained hereinbefore, remains operated in
the pulse generator of FIG. 1M until such time as out-
pulsing begins. Therefore, each time relay L1 of FIG. 1H
releases and reoperates in response to a dialed pulse from
the calling subscriber of FIG. 1E, the fundamental tip
and ring circuit extending from FIG. 1H into the selec-
tors of FIG. 1G will be opened and reclosed in response
to that pulse, thereby causing the selectors of FIG. 1G
to respond to the repeated dial pulses. As will be noted
from the description to follow, at such time as the first
three dialed digits have been registered in the input digit
registers of FIG. 1Q and at such time as a translator-
decoder has been seized for determining the switching
digits for these dialed digits, relay SDO (among others
of FIG. 1J) will be operated such that make contact 4
thereof in the upper right-hand portion of FIG. 1H will
bridge make contact 7 of relay L1 so as to maintain
closed the fundamental tip and ring circuit extending to
the selectors of FIG. 1G. This prevents any further dialed
digits from being repeated to.these selectors. The details
of this operation will be described below.

Upon the first release of relay L1 of FIG. 1H, at the
start of the first pulse of the first digit, relay RA of FIG.
1I is operated to prepare relays for detecting the inter-
digital pause between dialed digits, the input digit steer-
ing circuit of FIG. 1P is conditioned preparatory to
registering the first dialed digit and for steering the sec-
ond dialed digit, and relay DP of FIG. 1I is operated to
cut off the dial tone signal. When relay L1 releases, a cir-
cuit is completed for operating relay RA of FIG. 1I ex-
tending from battery, through the upper winding of relay
RA, thence over make contact 2 of relay L2 (whose slow-
release characteristic maintains itself operated over the
short release times of relay L1 responsive to dialed
pulses), thence over break contact 3 of relay 1.1, to off-
normal ground. Relay RA, in operating, short-circuits its
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own secondary winding over its make contact 12, thereby
to cause relay RA to have a slow-release characteristic.
Relay RA, in operating, completes an obvious circuit in
FIG. 11 over its make contact 6 for operating relay RA2,
the operation of which cause the release of relay RAL.
In FIG. 1P, upon the operation of relays RA and RA2 a
circuit is completed for causing the operation of the input
digit steering control relay STR in a circuit extending
from ground in FIG. 1P, over make contact 5 of the
off-normal relay ON, thence over make contact 7 of re-
lay REC, and over the parallel make contacts 2 and 10
of respective relays RA and RAZ2, to battery through the
winding of relay STR, the operation of which extends the
off-normal ground over make contact 3 of relay STR,
break contact 7 of relay PKC, make contact 9 of relay
IS1, break contact 6 of relay IS2, to negative battery
through the winding of relay IS2. Relay IS2 operates and
locks over its own make contact 6 to off-normal ground
through the series of No. 5 break contacts on the remain-
ing steering relays, as hereinbefore described. It will be
noted in FIG. 1Q that the operation of relay IS2 does not
alter the steering condition established by the operation
of relay IS1 and that the operation of the second steer-
ing relay IS2 is merely a preparatory circuit operation
which has no particular significance at the moment. Also
in FIG. 11, upon the operation of relay RA a circuit is
completed for operating relay DP extending from ground
in FIG. 11, over make contact 10 of relay RA, break
contact 2 of relay DP, to negative battery through the
winding of relay DP, which thereupon operates and locks
over its own make contact 2 to off-normal ground. The
operation of relay DP opens at its break contact 4 in
FIG. 1H the circuit supplying dial tone to the calling
subscriber.,

Each time relay L1 of FIG. 1H is released relay LA
of FIG. 1I will become released and each reoperation of
relay L1 at the end of each pulse of the digit will cause
the reoperation of relay LA of FIG. 11. Relays L1 of FIG.
1H and LA of FIG. 1I continue to release and reoperate
responsive to each pulse of the first dialed digit. During
this pulsing operation the input pulse counting circuit of
FIG. 1K will count the pulses in the digit responsive to
opens and closures of the three leads marked A. At the
end of the first dialed digit, relays L1 and LA will re-
operate as usual and will remain reoperated during the
interdigital time when the subscriber is preparing to cause
the dialing of the second digit. Upon the continued opera-
tion of relay L1, the energizing circuit through the upper
winding of relay RA will be opened, allowing relay RA to
release after approximately 100 milliseconds (ms.), which
amounts to the slow-release time of relay RA. The event-
ual release of relay RA causes the release of relay RA2
and the reoperation in FIG. 1I of relay RAL. In FIG.
1K it will be noted that upon the release of relay RA2
and before the complete release of relay RA1 circuits
are completed whereby over the conductors designated
B in FIG. 1K a pulse count may be derived from the
pulse counting circuit by the grounding in the pulse count-
ing circuit of two-out-of-five of the five conductors ex-
tending therefrom over the break contacts 1, 3,5, 6 and
7 of relay RAIL. These two grounded conductors ex-
tend from FIG. 1K into FIG. 1Q and thence over two
make contacts of the steering relay IS1 into the A digit
register of FIG. 1Q. Tt will be noted in FIG. 1R that two
of these five register relays operate and lock over their
own make contacts to the locking conductor L extend-
ing to ground over make contact 14 of relay ONL. It
will be recalled that the first dialed digit in the assumed
example was the digit 2: this will be represented by the
operation in FIG. 1Q of the digit relays A0 and A2 rep-
resenting the digit 2 in the well-known two-out-of-five
coding. Thereafter, upon the operation of relay RA1, the
output from the pulse counting circuit of FIG. 1K will
be opened and the pulse counting circuit will be recycled
preparatory to counting the number of pulses in the sec-
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ond dialed digit. In the meantime, in FIG. 1P, upon the
release of relays RA and RA2, the steering control relay
STR becomes released, thereby causing the release of the
first input digit steering relay IS1, which it will be noted
had been locked under control of make contact 3 of relay
STR at the time that relay IS2 was operated. This leaves
the input steering chain of FIG. 1P in the condition
whereby the only relay operated is relay IS2, thereby
conditioning the input digit registration circuit of FIG.
1Q to accept into the second or B digit register the pulse
count of the second dialed digit.

To summarize the situation, in response to the first
dialed digit, the first selector of FIG. 1G is elevated to
the second level in response to the two pulses of this digit,
following which the first selector will-hunt along the sec-
ond level for an idle second selector circuit in order to
extead the fundamental tip and ring circuit to the second
selector so that the latter may be responsive to the sec-
ond dialed digit, as is well known in the art. Also, the
first dialed digit has been registered in the A digit reg-
ister of FIG. 1Q and the input digit steering chain of
FIG. 1P has been controlled so that the second dialed
digit will be registered in the B digit register of FIG. 1Q.

At the beginning of the dialing of the second digit, a 4
in the example, relay L1 of FIG. 1H will become re-
leased (and relay LA of FIG. 11 will follow the operaticns
and releases of relay L1 as before), the release of relay
L1 causing the reoperation of relays RA and RA2 of
FIG. 11, and the reoperation of relay RA2 causing the
release again of relay RA1 of FIG. 11. Also, the reopera-
tion of relays RA and RA2 will cause the reoperation
in FIG. 1P of relay STR, thereby completing a circuit for
operating the third input steering digit relay IS3 in a cir-
‘cuit extending from off-normal ground in FIG. 1P, over
make contact 3 of relay STR, break contact 7 of relay
PKC, break contact 9 of relay IS1, make contact 9 of
relay IS2, break contact 6 of relay 1S3, to negative bat-
tery through the winding of relay IS3, which thereupon
operates and locks over its own make contact 6 to off-
normal ground over the series of No. 5 break contacts
of the remaining steering relays. Relay I1S2 remains oper-
ated under control of make contact § of relay IS3, break
contact 7 of relay PKC, and make contact 3 of relay
STR.

Throughout the dialing of the second digit relays L1 of
FIG. 1H and LA of FIG. 1I will follow the dial pulsing
as before and at the end of the dialing of this digit re-
lays L1 and LA will remain operated as an indication
that this is the end of the second dialed pulse digit. Dur-
ing the pulsing time, the input pulse counting circuit of
FIG. 1K will count the number of pulses in the second
digit and the second selector of FIG. 1G will be stepped
to its fourth vertical level responsive to the second digit
of four pulses and will thereupon initiate a hunting oper-
ation to seize an idle third selector.

At the end of the last pulse of the second digit relays
L1 and LA will reoperate and will remain reoperated
as an indication that this is the end of the digit. The
reoperation of relay L1 causes the release of relays RA
and RA2, whereupon the pulse count of the second digit
is transmitted from the pulse counting circuit of FIG.
1K into FIG. 1Q, thence over break contacts of relay
IS1 and make contacts of relay IS2 to register the sec-
ond digit in the B digit register by the operation of re-
lays B0 and B4 indicating the digit 4 on a two-out-of-five
basis. Relay STR of FIG. 1P will become released,
thereby releasing the steering relay IS2 to prepare the
steering of the third digit into the C digit register of FIG.
1Q. At the beginning of the first pulse of the third digit,
‘evidenced by the release of relay L1, relays RA, RA2
and STR will become reoperated, thereby causing the
release of relay RAI1 and the operation of the fourth
steerinrg relay IS4 of FIG. 1P in a circuit extending from
battery through the winding of relay 1S4, over its break
contact 6, make contact 9 of relay IS3, break contacts
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9 of relays IS2 and IS1, break contact 7 of relay PKC, to
off-normal ground over make contact 3 of relay STR.
Relay IS4 locks over its own make contact 6 to off-normal
ground over the series of No. 5 break contacts of the re-
maining steering relays IS5 through IS8, et cetera. Relay
IS3 of FIG. 1P remains locked in'a circuit extending over
its own make contact 6, make contact 5 of relay IS4, to
off-normal ground over break contact 7 of relay PKC
and make contact 3 of relay STR.

During the dialing of the third digit, as has been de-
scribed above with respect to the first and second dialed
digits, the third selector of FIG. 1G will be stepped
vertically to its third level in accordance with the as-
sumed 'third digit of 3, whereupon the third selector will
hunt across the third level for an idle outgoing trunk
such as the outgoing trunk No. 3 of FIG. 1G. During
this interval of time the input pulse counting circuit of
FIG. 1K will count the number of pulses in the third
digit and at the end of the third digit, upon-the con-
tinued reoperation of relays L1 and LA, relays RA and
RA2 of FIG. 1I are again released, thereby to cause
the reoperation of FIG. 11 of relay RA1 subsequent to
the removal from FIG. 1K of the pulse count and the
registration thereof in the C digit register of FIG. 1Q, as
indicated by the operation therein of relays C1 and C2
to register the digit 3 on a two-out-of-five basis. This proc-
ess of the dialing of successive digits of the assumed
code 243-0123 will continue as above described, where-
upon the input digit steering circuit of FIG. 1P will con-
tinue to advance so that the input pulse counting circuit
of FIG. 1K can cause the registration in successive regis-
ters of FIG. 1Q of the successive digits as as they are
received. In this regard, the D digit register of FIG. 1Q
will have its relays D4 and D7 operated in accordance
with the digit 0 its E register will have relays E0 and
El operated in accordance with the fifth digit of 1, its
F digit register will have its relays FO0 and F2 operated
in accordance with the sixth digit of 2, and its G register
will have its relays G1 and G2 operated in accordance
with the seventh or the last digit 3.

It will be recalled from previous discussion that at
such time as the first three digits have been registered
in the input digit register circuit of FIG. 1Q a translator
and decoder will be seized for the decoding of these
three digits, whereupon relay SD® of FIG. 1J will be-
come operated to stop further repeating of dial pulse
digits to the selectors of FIG. 1G. Also, as will be seen
below, as an incident to the translator-decoder seizure,
a circuit operation will take place for causing the first,
second and third selectors of FIG. 1G to be returned to
their normal condition preparatory to being reset in ac-
cordance with the three digit switching code to be de-
rived as a result of the decoder operation. It will be
understood, however, that while this decoding operation
is taking place the calling subscriber S of FIG. 1E will
continue to dial all of the seven digits and these will
continue to be counted in FIG. 1K and steered by the
circuit of FIG. 1P into the successive registers of FIG. 1Q.
The circuit operations which take place during the de-
coder-translator seizure will be discussed immediately be-
low under a separate heading.

Registering switching code digits and KP pulse

When relay L1 of FIG. 1H reoperates at the end of the
last pulse of the third digit, relay RA of FIG. 11 reoperates
as an indication of the interdigital time and the operation
of relay RA, with the fourth steering relay 1S4 of FIG.
1P operated, completes a circuit for causing the operation
in the translator-decoder control circuit of FIG. 1J of
the recycle relay RCY. The latter circuit extends from
ground in FIG. 1J, over make contact 17 of relay ON1,
thence through a circuit (not shown) which indicates that
the A digit is not a 0 or a 1, and thence over make con-
tact 12 over relay IS4, break contact 5 of relay RA, break
contact 6 of relay TDR, break contact 1 of relay TDSA,
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thence to negative battery through the upper winding of
relay RCY, which thereupon operates and completes a
circuit over its own make contact 1 through its lower sec-
ondary winding to cause the relay RCY to have a slow-
releasing characteristic. Relay RCY, in operating, com-
pletes a circuit in FIG. 1J for causing the operation of
the translator-decoder start relay TDST to initiate a bid
for a translator-decoder circuit. Relay TDST operates in a
circuit extending from off-normal ground in FIG. 1J, over
make contact 2 of relay RCY, break contact 6 of relay
TDST, break contact 1 of relay TDR, to negative battery
through the winding of relay TDST, which thereupon
operates and completes a circuit over its own make contact
bypassing make contact 2 of relay RCY, the latter relay
becoming de-energized upon the subsequent operation of
relay TDSA. so as to release at a time interval measured
by the slow-release characteristic of its short-circuited sec-
ondary winding. Relay TDST, in operating, completes an
obvious circuit in FIG, 1J over its make contact 5 to cause
the operation of the auxiliary relay TDSA, which in turn
completes a circuit over its own make contact 7 through
its secondary winding to provide for itself a slow-releasing
characteristic. The operation of relays TDST and TDSA
initiates a number of circuit operations to be described
presently, whereby a translator-decoder is seized and the
first three register digits are decoded, and whereby the
arbitrary switching code resulting from this translation
is registered in the switching digit registration circuit of
FIG. 18.

Upon the operation of the translator-decoder start relay
TDST of FIG. 1J, circuits are completed in the lower
left-hand portion of FIG. 1J for extending resistance bat-
tery over three separate leads and ground over two other
leads into the translator and decoder connector circuit
shown as a box in FIG. 1AC. Ground is extended over
make contacts 3 and 1 of relay TDST to respective con-
ductors TM and LDB; and, battery is extended through
respective resistances STB, STA and ST, over respective
break contacts 7, 5 and 9 of relay RT3, thence over respec-
tive make contacts 12, 11 and 9 of relay TDST, to respec-
tive conductors STB, STA and ST. These five conductors
extend from FIG, 1J into FIG. 1AC and thence into the
translator and decoder connector circuit, the details of
which have not been shown. The immediately foregoing
circuit action initiates connector operations for selecting
a translator and decoder and for interconnecting it with
the register-outpulser circuitry in FIGS. 1H through IN,
1P through 1Z and 1AA and 1AB. The translator-decoder
circuit (also shown in FIG. 1AC as a box), upon being
seized, initiates action to seize the trunk class connector of’
FIG. 1AC, which thereupon returns a ground signal to
the translator and decoder. This ground is extended
through the translator and decoder connector and out over
conductor CI into FIG. 1I, thence over break contact 3
of relay RT3, conductor CI into FIG. 1F, thence over the
lower and upper right-hand crosspoints of the crossbar
switch, cable PR, conductor CI, to the punching C1, which
is shown cross-connected to punching CLO (indicating that
the class of service to which this particular trunk is en-
titled is class 0), thence over conductor CLO back into
FIG. 1AC, through the trunk class connector circuit and
over conductor CLO into the translator and decoder where
this class indication is used to assist in decoding the first
three dial pulse digits in order to derive the switching code
therefrom.

Upon the interconnection between the box circuits
shown in FIG. 1AC and the register-outpulser, the first
three digits previously registered in the input digit regis-
tration circuit of FIG. 1Q are transferred to the trans-
lator-decoder. In FIG. 1Q the A digit of 2 is indicated by
the grounding (see FIG. 1R) of the conductors 0 and 2
exténding into cable Al, the B digit of 4 is indicated by
the ground of conductors 0 and 4 extending into cable BI
and the C digit of 3 is indicated by the grounding of con-
ductors 1 and 2 extending into cable CI. These three
cables are combined and extend over cable CLDI into the
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connector circuit of FIG. 1AC and thence into the trans-
lator and decoder where these three digits, in combina-
tion with the class indication from the trunk class con-
nector, are used to derive the arbitrary switching digits
which will be used to reset the selector train of FIG. 1G.
1t will be recalled from previous description that it has
been assumed that the three register digits 2, 4, 3 will be
decoded in the translator-decoder into the switching in-
structions represented by the three digits 2, 3, 8 followed
by a KP signal, These indications are transmitted from the
translator-decoder of FIG. 1AC through the translator
and decoder connector and out over cable SWI extending
into FIG. 1S where relays ARG and AR2 are operated
to indicate the first digit 2, relays BR1 and BR2 are oper-
ated to indicate the B digit of 3, the C relays CR1 and
CR7 are operated to indicate the third digit of 8, and the
relays DR2 and DR10 are operated to indicate the regis-
tration in this D register of the so-called KP pulse.

In the meantirhe, as has been assumed hereinbefore,
the translator-decoder circuitry of FIG. 1AC will trans-
mit indications back through the translator and decoder
connector into the translator-decoder control circuit of
FIG. 1J to indicate to the register-outpulser at least four
additional items of information: (1) the complete address
to be received will consist of seven digits; (2) delete three
of the dialed digits when outpulsing beyond; (3) stop out-
pulsing exit digits after the first two until address code
registration is complete; and, (4) expect a “STOP-GO”
condition upon trunk seizure. The seven digit call indica-
tion is effected by the extension of ground potential from
the translator-decoder of FIG. 1AC, through the trans-
lator and decoder connector, over conductor 7DG into
FIG. 1], to cause the operation of relay 7DG, which
thereupon locks over its own make contact 5 to ground
over make contact 15 of the off-normal relay ON1. The
delete-three information is likewise transmitted by ground
in FIG. 1AC, over conductor DL3 into FIG. 1J to cause
the operation of relay DL3, which thereupon locks over
its own make contact 12 to off-normal ground over break
contact 6 of relay RCY. The information regarding the
stopping of outpulsing exit digits after the first two, as
will be explained in more detail below, is embodied in the
registration in the D register of FIG. 1S of the KP pulse
indication, and particularly is embodied in the registration
therein of the operation of relay DR10. The stop-go in-
dication is transmitted from the translator-decoder of
FIG. 1AC, through the translator and decoder connector
as a ground applied to conductor SG, extending there-
from into FIG. 1J to cause the operation of relay STGO,
which thereupon locks over its own make contact 12 to
off-normal ground under control of the released relny
RCY. In FIG. 1J the operation of relay STGO completes
an obvious circuit over its make contact 11 to cause the
operation of relay SDO (indicating that this is a sender
outgoing class of call), which relay thereupon locks over
its own make contact 2 to ground over make contact 20
of relay ON2. Upon the operation of relay SD@, a cir-
cuit is completed in FIG. 1J for causing the operation of
relay RCA1 extending from ground in FIG. 1J, over make
contact 24 of relay ON2, make contact 9 of relay SDO,
break contact 8 of relay TDR, make contact 8 of relay
TDST, parallel break contacts 7 and 5 of respective relays
SLT and RCS, thence to battery through the upper wind-
ing of relay RCA1 which, upon operating, causes its make
contact 12 to shunt its secondary winding, thereby provid-
ing it with a slow-releasing characteristic. The operation
of relay RCA1 completes an obvious circuit in the upper
right-hand portion of FIG. 1J for operating the slow-re-
lease relay RCA. In the meantime, the translator-decoder
will have ascertained that the switching instructions have
properly been transmitted to the register-outpulser and
will thereupon apply ground to conductor RL in FIG.
1AC, extending into FIG. 1J to cause the operation of the
the translator-decoder release relay TDR, which there-
upon locks over its make contact 3 to ground over make
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contact 20 of relay ON2. The operation of relay TDR
causes the release in FIG. 1J of the translator-decoder
start relay TDST, the release of which in turn initiates the
slow-release of relay TDSA; and, the eventual release of
these two relays will completely release the circuitry of
FIG. 1AC from its connection with the register-outpulser
circuit.

The operation of relay RCA of FIG. 17 initiates a
series of operations leading up to the generating of the
exit digits for controlling the selector train of FIG. 1G.
With reference to FIG. 1H, it will be noted that upon the
operation of relay RCA it opens its back contact 6, which
is in series with the fundamental tip-ring loop to the selec-
tor circuits of FIG. 1G, the opening of this loop even-
tually causing the release of all three of the first, second
and third selectors which previously were set by repeated
dial pulsing from the calling subscriber S of FIG. 1E.
As has been explained hereinbefore, the action of the
translator-decoder from seizure to release is sufficiently
fast such that the third selector of FIG. 1G will not have
had an opportunity to have hunted for and seized an
idle outgoing trunk circunit. Furthermore, with regard to
FIG. 1W, the previously operated and locked outsteering
relay OS1 is released upon the operation of relay RCA
since it will be noticed that in the lower right-hand corner
of FIG. 1W back contact 8 of relay RCA opens the lock-
ing circuit for relay OS1. It will be noted that when the
selectors of FIG. 1G are returned to normal, ground on
the sleeve conductor FS extending therefrom is removed,
thus removing ground from conductor S1 of FIG. 1F
extending over the upper and lower left crosspoints of
the crossbar switch extending into FIG, 11, thereby re-
moving from the left-hand side of the winding of relay
SLT1 the shunting ground. Relay SLT1 thereupon reop-
erates in a circuit extending from ground in FIG. 11,
through its winding, through resistance SL'T1 and to bat-
tery over make contact 12 of relay RCA; and, the re-
operation of relay SLT1 causes the reoperation in FIG.
11 of relay SLT. In FIG. 1J, upon the operation of relay
RCA and upon the operation of the translator-decoder
release relay TDR, a circuit is completed for operating
relay RCS extending from ground, over make contact 24
of relay ON2, make contact 9 of relay SD0, make con-
tact 8 of relay TDR, make contact 1 of relay RCA, to
negative battery through the upper winding of relay RCS,
which thereupon operates and shunts its secondary wind-
ing over its own make contact 12 to provide itself with
a slow-releasing characteristic. Also, in FIG. 1J make
contact 8 of the operated relay SLT is arranged in shunt
of make contact 1 of relay RCA. Upon the operation of
relay RCS, a circuit is completed for causing the opera-
tion in FIG. 1V of the first arbitrary switching digit out-
steering relay ARS in a circuit extending from ground
in FIG. 1V, over make contact 15 of relay ON2, make
contact 6 of relay RCS, to negative battery through the
winding of relay ARS. The operation of relay ARS in
FIG. 1V, following the release (above described) in FIG.
1W of the outsteering relay OS1, arranges the outsteer-
ing circuit, as will be described presently, whereby the
first arbitrary exit digit now registered in the A register
of FIG. 1S will be the first digit to be outpulsed.

Upon the operation (above described) of relay RCS of
FIG. 1J, the winding of relay RCA1 will become deener-
gized and eventually (after approximately 100 ms.) relay
RCAL1 of FIG. 1J will release to in turn cause the release
to in turn cause the release some 150 ms. thereafter of
the slow-release relay RCA of FIG. 1J. The release of
relay RCA recloses the fundamental tip-ring loop in
FIG. 1H toward the first selector of FIG. 1G, thereby
seizing the first selector which in turn will apply ground
to its sleeve conductor extending back into FIG. 1F and
thence over conductor S1 previously described extending
into FIG. 1I for shunting down the relay SLTI1, as has
been described previously, the release of relay SLT1 in
turn causing the release a measured time thereafter of
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the relay SLT in FIG. 11, the release of which in turn
initiates the release of the slow-release relay RCS of
FIG. 1J.

In the meantime, upon the operation in FIG. 1V of
the first arbitrary digit outsteering relay ARS, circuits
are completed in FIG. 1X for reading out the first exit
digit from the A digit register into the reading relays
RRO through RR10 of FIG. 1X. It will be recalled that
the digit registered in the A digit register of FIG. 1S is
the digit 2 and that this is represented in FIG. 1X and
FIG. 1Y by the operation of relays AR0 and AR2, thereby
to cause the grounding out of the A digit register shown
in FIG. 1X of conductors 0 and 2 extending over cable
ARO and over make contacts of the steering relay ARS to
battery through the windings of the reading relays RR@
and RR2, thereby causing the operation of these two read-
ing relays. With relay RCA1 released in FIG. 1J (as pre-
viously described), upon the operation in FIG. 1X of
two of the read-out relays a circuit is completed in FIG.
IN for operating the read-out check relay RK, the latter
circuit extending from ground in FIG. 1N, over make
contact 16 of relay ON2, break contact 8 of relay RCAI,
thence over make contact 16 of the operated read-out re-
lay RRO, thence over break contact 11 of relay RRI,
make contact 11 of relay RR2, break contacts 12 of relays
RR4 and RR7, break contact 2 of relay RR10, make con-
tact 5 of relay SD0, make contact 9 of relay TDR, make
contact 11 of relay DP, to negative battery through the
winding of relay RK, which thereupon operates as an indi-
cation of a proper operation of the reading relays of
FIG. 1X. Upon the operation of relay RK, with relays
RCA and RCS of FIG. 1J released (as previously de-
scribed), the circuitry of the pulse generator of FIG. 1M,
which had previously been left in the condition with re-
lay PG1 operated and relay PG2 released, is now placed
in a condition whereby relay PG1 is released because
of the opening of all of its locking circuits. The release
of relay PG1 in FIG. IM will initiate the generation of
dial pulses for controlling the first selector of FIG. 1G in
accordance with the first arbitrary exit digit of 2 (pres-
ently recorded in the read-out relays of FIG. 1X) under
the control of the output pulse counting circuit of FIG.
1L, the description of this operation being the subject
matter of the next main subsection of this description.

It will be recalled that during the previously described
detailed circuit operations which take place as an inci-
dent to the translator-decoder functioning and leading up
to the circuit description whereby the pulse generator of
FIG. 1M is about to be controlled for directing the se-
lector train of FIG. 1G in accordance with the arbitrary
exit digits, the calling subscriber S of FIG. 1E is con-
tinuing to dial into the machine the successive digits of
the assumed address code 243-0123 and that these input
digits are being counted by the input pulse counting cir-
cuit of FIG. 1K and are being successively registered in
the input digit register of FIG. 1Q under control of the
continuously advancing input digit steering circuitry of
FIG. 1P.

Controlling initial selectors

It will be noted with reference to FIG. 1H, particu-
larly the upper right-hand portion thereof, that the tip
conductor FT, extending between FIG. 1H and the link
circuit of FIG. 1F and thence to the selectors of FIG.
1G, has included in series therewith make contact 1 of
relay PG1: make contacts of relays TMF, W and IC are
open because these relays are released; and, break con-
tact 4 of relay RK is open because this relay is operated.
Subsequent action of the pulse generator of FIG, 1M
will cause relay PG1 to successively release and reoper-
ate a number of times depending upon the number of
pulses in the exit digit which is then controlling the se-
lectors. This action of relay PG1 will cause dial pulsing
of the fundamental tip and ring loop to the selectors to
cause these selectors to be reset in accordance with the
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successive exit digits. In the presently assumed example
this pulsing of the selector train will take place in ac-
cordance with the first and second arbitrary exit digits
now registered in the A and B registers of FIGS. 1S and
1X; whereupon this action will stop until such time as
the input digit steering chain of FIG. 1P indicates that
the total number of seven digits has been received. Fol-
lowing this, the outpulsing control of the selectors will
continue such as will be described in detail in subsequent
sections.

It will be recalled, upon the operation in FIG. 1IN
of the read-out check relay RK, with relays RCA and
RCS released in FIG. 13, that the pulse generator of
FIG. 1M is allowed to start its pulsing operation. This
pulsing operation is initiated by the release in FIG. 1M
of relay PG1 with relay PG2 previously in the released
condition. Upon the release of relay PG1, a circuit is
completed for discharging condenser PG through the
lower primary winding of relay PG2, thereby causing a
discharge current to flow from right to left through the
lower primary winding, this circuit extending from ground
in FIG. 1M, over make contact 10 of relay ON1, break
contact 7 of relay RL, break contact 4 of relay PGI,
through the lower winding of relay PG2, through con-
denser PG, to negative resistance battery. This discharge
current flowing from right to left in the lower winding of
relay PG2 maintains relay PG2 in a released condition
even though the upper or secondary winding of relay
PG2 also carries a current flowing from right to left there-
through. When condenser PG has become discharged to a
certain level, such as to cause the discharge current to
have become considerably reduced, the current flowing
in the upper secondary winding takes control and causes
the operation of relay PG2. When relay PG2 operates,
relay PG1 reoperates in an obvious circuit under control
of make contact 3 of relay PG2. When relay PGl re-
operates, circuits are completed for causing condenser PG
to carry charging current from left to right through the
lower primary winding thereof in ‘a circuit extending
from ground at break contact 7 of relay RL, through
make contact 4 of relay PGl, through condenser PG,
the lower winding of relay PG2, and thence to megative
battery through break contact 6 of relay TMFA and re-
sistance PG7. This left-to-right charging current through
the lower winding of relay PG2 maintains this relay
operated even though the upper secondary winding is
carrying current from left to right and having a tendency
to release relay PG2. After condenser PG charges suffi-
ciently, the current will have dropped to a point where
the current through the upper secondary winding will
take control causing relay PG2 to become released. The
release of relay PG2 causes the release of relay PG1;
and, this oscillating condition of relays PG1 and PG2
continues to repeat itself until some other circuit opera-
tion takes place (as will be described below) to provide a
locking circuit for relay PGI1, thereby to cause relay
PG1 to remain in an operated condition regardless of the
released or operated condition of relay PG2. Therefore,
throughout the ensuing description, unless otherwise speci-
fied, it will be assumed that relays PG1 and PG2 con-
tinue to oscillate in the above fashion. The time during
which relay PG1 is released is referred to as an open loop
period of pulsing because (see FIG. 1H) when relay
PGl is released the fundamental tip-ring loop to the se-
fectors of FIG. 1G is opened. The time during which re-
lay PG1 is operated is similarly referred to as a closed
loop period. Referring to FIG. 1M, for dial pulsing (such
as to control the selectors of FIG. 1G) relays TMFA of
FIG. 1X and TMF2 of FIG. 1M are both released and
the pulsing rate of relay PG1 is adjusted to be approxi-
mately ten pulses per second (p.p.s.) with a 35 millisec-
ond (ms.) closed loop period and a 65 ms. open loop
period; for transmitting the so-called KP pulse, relay
TMFA. will be operated, thereby changing the pulsing rate
of relay PG1 to 5 p.p.s. with a 100 ms. closed period and
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a 100 ms. open period; and, for MF outpulsing, relays
TMFA and TMF2 will both be operated, thereby adjust-
ing the pulsing rate of relay PG1 to approximately 7
p.p.s. with a 75 ms, closed loop period and a 75 ms. open
loop period.

During the outpulsing of the dial pulse digits for con-
trolling the selectors of FIG. 1G it is necessary for the
circuitry to manufacture an interdigital time and this con-
trol is exercised primarily by the output pulse counting
circuit of FIG. 1L and the outpulsing control circuitry of
FIG. IN. During dial pulsing the pulse counting circuit
of FIG. 1L counts the number of pulses (releases and re-
operations of relay PG1 of FIG. 1M), this pulse count is
compared in a matching circuit to the digit presently
represented by the operated condition of the read-out
relays of FIG. 1X, and when these two are equal IC in
FIG. 1L is operated to stop the outpulsing (see FIG. 1H
where make contact 1 of relay 1C shunts make contact 1
of relay PG1) and to start an interdigital timing period
during which the switching digit outsteering circuitry of
FIG. 1V advances, the pulse counting circuitry of FIG.
1L is recycled, the read-out relays of FIG. 1X are re-
leased and reoperated in accordance with the second or B
digit, and this next digit is outpulsed. When the so-called
KP pulse or an MF pulse is to be transmitted, FIG. 1L
does not function, the pulsing of the dual frequency pulses
being controlled by relay PG1 alone.

Returning to the specific circuit situation again, the
pulse generator of FIG. 1M will have been started, caus-
ing the above-described oscillating condition of relays
PG1 and PG2, and the pulses counting circuit of FIG. 1L
will count the pulses generated by relay PG1 by virtue
of the circuitry shown in skeletonized form whereby
ground extends over make contact 3 of relay ON1, break
contact 10 of relay TMFA, break contact 5 of relay
RCA, the parallel combination of make contact 2 of
relay PG1 and break contact 4 of relay IC, into the pulse
counting circuit, and whereby another circuit extends
from ground on conductor Z from FIG. 1W, through
break contact 7 of relay RCA, break contact 11 of relay
TMFA, the parallel combination of make contact 3 of
relay PG1 and break contact 2 of relay IC, and thence
under the. control of make contact 1 of relay P1 and
transfer contacts 5 of relay PG1 into the pulse counting
circuit. When the pulse counting circuit of FIG. 1L has
counted two pulses, the matching circuit of FIG. 1L will
indicate that this matches the initial exit digit of 2 reg-
istered on the read-out relays of FIG. 1X. This will cause
the operation of relay IC in FIG. 1L in a circuit extend-
ing from the matching circuit, through make contact 6
of relay PG1, to negative battery through the winding of
relay IC. Upon the next release of relay PGl, relay IC
will remain locked operated in a circuit extending from
its winding, through break contact 6 of relay PG1, make
contact 2 of relay IC, to ground on conductors Z. Also,
upon the aforementioned release of relay PG1 the pulse
counting circuit of FIG. 1L will be recycled to its start-
ing condition. With reference to FIG. 1IN, upon the oper-
ation of relay IC a circuit is completed for causing the
operation of relay W extending from ground in FIG. 1N,
over make contact 16 of relay ON2, break contact 8
of relay RCA1, make contact 6 of relay IC, break con-
tact 8 of relay TMF, break contact 6 of relay Z, to bat-
tery through the winding of relay W. With reference to
FIG. 1V, upon the operation of relay W a circuit is com-

- pleted for causing the operation of the second switching
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digit outsteering relay BRS extending from ground in
FIG. 1V, over make contact 4 of relay ON1, make con-
tact 4 of relay W, break contact 9 of relay RCA, break
contact 8 of relay RCS, make contact 11 of relay ARS,
break contact 8 of relay BRS, to battery through the wind-
ing of steering relay BRS. Relay BRS thereupon operates
and locks under control of its own make contact 8 and
break contacts 6 of the succeeding steering relays, to
ground on conductor AS4 extending thereto from FIG.
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1W. Relay ARS in FIG. 1V remains operated in a cir-
cuit extending from the left-hand side of its winding,
over break contact 6 of relay RCS, make contact 8 of re-
lay ARS, make contact 6 of relay BRS, break contacts
8 and 9 of respective relays RCS and RCA, to off-normal
ground through make contact 4 of relay W. It will be
noted in FIG. 1X that since relay ARS is still operated,
the operated condition of steering relay BRS will not
affect the condition at this particular instant of the oper-
ated read-out relays RR® and RR2 under control of the A
digit register. Prior to this particular circuit operation,
the first digit of 2 will have been outpulsed into the first
selector of FIG. 1G, thereby having driven the first se-
lector to its second level where it proceeds to hunt for
and seize an idle second selector during the interdigital
timing which is presently underway.

Eventually relays PG2 and PG1 of FIG. 1M become
reoperateed, at which time relay IC of FIG. 1L is re-
leased to in turn cause the operation in FIG. 1N of relay
Z. The circuit for operating relay Z extends from ground
in FIG. 1IN, over make contact 16 of relay OIN2, break
contact 8 of relay RCAI1, thence over break contact 6 of
relay IC, break contact 7 of relay TMFA, make contact
10 of relay W, break contact 12 of relay Z, to battery
through the winding of relay Z, which thereupon locks
over its own make contact 12 and make contact 12 of
relay W to off-normal ground. In FIG. 1L, the operation
of relay Z completes a circuit from ground on conductor
Z extending thereto from FIG. 1W, over make contact
4 of relay Z to an output pulse counting circuit (not shown
in detail) which will complete the ground circuit there-
through to make cantact 6 of relay PG1 when the pulse
counting circuit of FIG. 1L has reached a pulse count of
4, this representing the end of the interdigital timing in-
terval. Eventually relay PG1 of FIG. 1M will have re-
leased and reoperated four times thereby causing the
pulse counting circuit of FIG. 1L to arrive at a pulse
count of 4. Upon the reoperation of relay PG1 subsequent
to having produced four dial pulses, a circuit is completed
for again causing the operation of relay IC in FIG. 1L,
this time under control of the output pulse count-of-four-
circunitry of FIG, 1L. Upon the reoperation of relay IC,
relay W of FIG. 1IN is released, thereby causing the re-
lease in FIG. 1V of the first or A digit steering relay ARS.
Upon the release of steering relay ARS the read-out
relays of FIG. 1X will become released as far as the A
digit registration is concerned and will immediately re-
operate into a new pattern according to the digit regis-
tered in the B register of FIG. 1X, which represents the
digit 3 and which will be manifested by the operation of
read-out relays RR1 and RR2. The release and reopera-
tion of the read-out relays of FIG. 1X will cause the re-
lease in FIG. IN of relay RK followed immediate'y by
the reoperation of relay RK as an indication of a read-out
check. Relays PG1 and PG2 continue to oscillate and
upon the next release of relay PG1 the pulse counting
circuit of FIG. 1L will be recycled to normal and relay
IC of FIG. 1L will remain locked under control of the
released relay PG1. Eventually relays PG2 and PGi
again reoperate and upon this subsequent operation of
relay PG1 relay IC of FIG. 1L is released, to in turn cause
the release in FIG. IN of relay Z, thereby returning the
interdigital timing circuitry to its normal condition. The
reoperation of relay PG1 also causes the release of relay
PG2 which in turn allows relay PG1 to become released
as soon as the read-out check relay RK is reoperated.
This circuit operation has reset the entire outpulsing
mechanism preparatory to outpulsing the first pulse of the
second exit digit, it being noted at this point that relays
IC and W are both released and that relay RK is operated
so that make contact 1 of relay PG1 in FIG. 1H may now
again be used to transmit dial pulses to the selector cir-
cuitry of FIG. 1G, it being understood that by this time
the first selector of FIG. 1G has hunted for and has seized
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a second selector which is now in the circuit ready to be
controlled by the second exit digit.

The above procedure is repeated with respect to the
second or B digit of FIG. 1X, namely a 3, whereby the
second selector of FIG. 1G is stepped to its third level
where it will hunt for and seize an idle third selector pre-
paratory to accepting the third or trunk seizure digit regis-
tered in the C digit register of FIG. 1X. At the end of the
third release of relay PG1 of FIG. 1M, representing the
pulsing to the second selector of FIG. 1G of the second
digit of 3 pulses, relays PG2 and PG1 will reoperate as
previously described thereby causing the operation in
FIG. 1L of relay IC, to in turn cause the operation. in
FIG. 1N of relay W, to in turn cause the operation in FIG.
1V of the third or C digit steering relay CRS. This latter
circuit extends from grouand in FIG. 1V, over make con-
tact 4 of relay ON1, make contact 4 of relay W, break
contacts 9, 8 and 11 of respective relays RCA, RCS and
ARS, make contact 11 of relay BRS, break contact 8 of
relay CRS, to battery through the winding of relay CRS,
which thereupon locks over its own make contact 8 and
the series of break contacts No. 6 of the succeeding steer-
ing relays to ground on conductor AS4 extending thereto
from FIG. 1W. Relay BRS remains locked in a circuit
over its own make contact 8, make contact 6 of relay
CRS, to off-normal ground at break contact 8 of relay
RCS. Again, relays PG2 and PG1 will both become re-
leased and again both become reoperated. However, upon
the reoperation of relay PG1 of FIG. 1M a circuit is now
completed for causing relay PGI1 to become locked in
the operated condition, this circuit extending from ground
in FIG. 1X, over make contact 4 of relay ON2, break con-
tact 1 of relay DPC, over conductor 10G, through a make
contact of the D digit register which contains the regis-
tration of 2 and 10, out over conductor D10, make con-
tact 9 of relay CRS, break contact 2 of relay DPC, con-
ductor PKC to FIG. 1M, break contact 11 of relay PKC,
make contact 11 of relay PG1, to battery through the
winding of relay PG1. However, upon the reoperation
and locking of relay PG1, relay IC of FIG. 1L is re-
leased, thereby causing the operation in FIG. 1IN of relay
Z. In the meantime relay PG2 of FIG. 1M will become re-
leased; however, at this point the pulse generator of FIG.
1M is clamped in the condition with relay PG2 released
and relay PG1 operated until such time as relay PKC of
the input digit steering circuit of FIG. 1P operates to in-
dicate that all seven of the address code digits as dialed
by the calling subscriber have actually been received and
registered.

At this point it will be noted that the first selector of
FIG. 1G has been raised to its second level in accordance
with the first arbitrary exit digit 2, the second selector of
FIG. 1G has been elevated to its third level in accordance
with the second arbitrary exit digit 3, and that at this
point the outpulsing into the selectors of FIG. 1G has been
stopped by the locking of relay PG1 of FIG. 1M until
such time as all of the address code digits have been re-
ceived. This prevents the setting of the third selector of
FIG. 1G in accordance with the C digit of FIG. 1X; that
is, it prevents the trunk seizure selector from actually
seizing the trunk until such time as all of the input digits
have been registered. This latter stopping condition, it
will be recognized, is controlled by the steering relays of
FIG. 1V sensing the KP pulse registered in the D digit
register of FIG. 1X by virtue of recognizing the special
registration of 10 therein.

Controlling trunk seizure selector

Summarizing the present situation at the moment, the
pulse generator of FIG. 1M is locked in the condition with
relay PG1 operated and relay PG2 released, thereby pre-
venting any further pulsing in FIG. 1H of the fundamental
tip and ring circuit extending to the selectors of FIG. 1G.
The first selector of FIG. 1G is connected over its second
level (in accordance with the first exit digit of 2) with a
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second selector which in turn is set on its third level (in
according with the second exit digit of 3) and has seized
a third selector preparatory to causing the third or trunk
seizure digit of 8 to control this third selector. In FIG.
1V both of the steering relays BRS and CRS are operated
and locked. In FIG. 1X the read-out relays RR1 and RR2
remain operated under control of the operated steering
relay BRS and the registration of the digit 3 in the B
register. The locking circuit for relay PG1 extends from
ground in FIG. 1X, over conductor PKC into FIG. 1M,
under control of the registration in the fourth or D digit
register of FIG. 1X of the KP pulse represented by the
operation of the relays DR2 and DRI10, the latter 10
signal being the signal which has caused the stopping of
the pulse generator of FIG. 1M one digit ahead of the
third or C exit digit. In FIG. 1L relay IC is released and
in FIG. 1N both of the relays W and Z are operated. The
circuitry is now in such a condition that when the input
digit steering circuit of FIG. 1P recognizes the registration
of the seventh or last digit of the dialed address code 243~
0123, relay PKC in FIG. 1P will become operated to
permit the pulse generator of FIG. 1M to control the
third selector of FIG. 1G.

Let it be assumed now that the input digit steering cir-
cuit of FIG. 1P has been successively advanced to a point
where all seven of the address code digits 243-0123 have
been registered in the successive registers of FIG. 1Q and
that input digit steering relay IS8 of FIG. 1P has been
operated preparatory to accepting the eighth (which will
never come) input digit, if any. Upon the operation of
relay IS8, a circuit is completed in FIG. 1P for causing
the operation of relay PKC extending from ground in
FIG. 1P, over make contact 20 of relay ON1, make con-
tact 10 of relay 7DG (indicating that this call should con-
sist of only seven digits), thence through a circuit (not
shown) indicating that the A digit is neither a zero nor a
one, thence over make contact 11 of relay IS8, break con-
tact 4 of relay RA2, break contact 6 of relay PKC, to
battery through the winding of relay PKC, which operates
and locks over its own make contact 6 to off-normal
ground. The operation of relay PKC causes the release in
FIG. 1P of all other operated relays, including the steering
relays IS7 and IS8. The operation of relay PKC, as has
been explained hereinbefore, is an indication that all of
the expected address code digits 243-0123 have been re-
ceived and registered. Upon the operation of relay PKC
of FIG. 1P, the locking circuit in FIG. 1M of relay PG1
is opened at break contact 11 of relay PKC, thereby al-
lowing relay PG1 to become released to initiate the previ-
ously described interdigital timing operation which results
in the reoperation of relay IC (FIG. 1L) upon the subse-
quent operation of relay PG1 as it begins again to oscil-
late with relay PG2. Without repeating previously de-
scribed circuit detail, it will be understood that the subse-
gent oscillation of relays PG1 and PG2 of FIG. 1M causes
the B digit steering relay BRS of FIG. 1V to become re-
leased, thereby allowing the read-out relays of FIG. 1X to
become reoperated in accordance with the third or C
digit of 8 (relays RR1 and RR7 of FIG. 1X operated)
and causing the relay PG1 to open and close the funda-
mental tip-ring loop of FIG. 1H to elevate the third se-
lector of FIG. 1G to its eighth level where it will proceed
to hunt for and select an outgoing trunk, such as trunk
No. 3 of FIG. 1G.

At the end of the pulsing of the third exit digit of 8,
the D digit or fourth switching digit steering relay of FIG.
1V, namely relay DRS, will become operated and the
circuitry of FIGS. 1L, 1IN and 1M will proceed with the
previously described interdigital timing interval eventually
resulting in the release of the third or C digit steering
relay CRS of FIG. 1V, to in turn cause the release of the
read-out relays of FIG. 1X and to cause their reoperation
to register the KP pulse (2 and 10) in the D digit position
of FIG. 1X, namely with the read-out relays RR2 and
RR10 operated. This causes the operation in FIG. IN of
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the read-out check relay RK in a circuit extending from
ground in FIG. 1N, over make contact 16 of relay ON2,
break contact 8 of relay RCAIl, break contacts 10 of re-
lays RR0O and RR1, make contact 10 of relay RR2, break
contacts 11 of relays RR4 and RR7, make contact 12
of relay RR10, to the previously described operating cir-
cuit for relay RK. Eventually, after the interdigital tim-
ing interval, relays PG1 and PG2 will have returned to
their operated conditions, relay IC of FIG. 1L will have
become released and relays Z and W of FIG. 1N will also
have become released. In FIG. 1X relay RR10 became
operated under the control of relays TMF and TMFA as
follows: relay TMF is operated over the RR10 lead from
the D digit register under control of the D digit steering
relay DRS and under control of break contact 8 of
relay DPC and break contact 5 of relay TMF; relay
TMF, in operating, locked over its own make contact §
to off-normal ground under control of break contact 4
of relay RCY and completed an obvious circuit for caus-
ing the operation of relay TMFA, which in turn allows
relay RR10 to become operated on the ground from con-
ductor RR10 extending thereto from the D digit register
over make contact 4 of relay TMFA.,

The operation of relays TMF and TMFA of FIG. 1X
stops further dial pulse sending over the tip-ring loop to
the selectors of FIG. 1G, includes in this loop circuit
means for transmitting further pulsing on a multifre-
quency tone basis, immobilizes the output pulse counting
circuitry of FIG. 1L, and changes the pulsing rate of the
pulse generator of FIG. 1M. In FIG. 1H it will be noted
that the fundamental tip-ring loop looking toward the
selectors of FIG. 1G and comprising the conductors FT
and FR in the upper right-hand corner of FIG. 1H may
now be traced as follows: from conductor FT over make
contact 9 of relay TMF, make contact 4 of relay SDO,
break contact 6 of relay RCA, make contact 1 of relay
TMF, through the upper left winding of transformer T,
make contact 6 of relay TMF, make contact 9 of relay
REC, resistance FT1, resistance RV1, through the wind-
ings of relays RV and LT (which remains operated),
make contact 3 of relay ON2, resistance FR1, make con-
tact 11 of relay REC, make contact 8 of relay TMF,
lower left winding of transformer T, to the ring conductor
FR leading to the first selectors of FIG. 1G. Thus, the
operation of relay TMF of FIG. 1X has maintained
closed the direct current loop to the first selectors and
has interposed therein the secondary winding of the trans-
former T of FIG. 1H. The primary winding of trans-
former T in FIG. 1H extends over make contacts 3 and
2 of relay TMF, through resistances MF1 and MF2,
break contacts 7 and 8 relay PG1, and thence through a
network of contacts of the read-out relays of FIG. 1X to
the multifrequency tone supply shown as a box in FIG.
1H. Thus, the operation of relay TMF has also placed
further outpulsing on a multifrequency basis under con-
trol of the pulsing relay PG1 of the pulse generator of
FIG. IM. In FIG. 1L, relay TMFA, in operating, has
opened its break contacts 10 and 11 thereby to immo-
bilize any further action of the output pulse counting
circuit of FIG. 1L. In FIG. 1M, the operation of relay
TMFA, by virtue of its transfer contacts 6 and 5, has
altered the impedance in the timing circuit of the relay
PG2 whereby, as has been mentioned hereinbefore, the
pulsing rate of the pulsing generator is now set at approxi-
mately 5 p.p.s. Also, in FIG. 1M it will be noted that upon
the operation of relay TMF a circuit is completed for lock-
ing operated relay PG1, this circuit extending from ground
in FIG. 1M, over break contact 5 of relay SG1, make con-
tact 4 of relay TIMF, make contact 11 of relay PG1 and to
battery through the winding of relay PG1. This circuitry
will maintain relay PG1 operated (thereby preventing fur-
ther oscillation of the pulse generator of FIG. 1M) until
such time as relay SG1 (shown in FIG. 1J) is operated.
The operation of relay SG1, as will be explained hereinaf-
ter, will represent a trunk signaling condition whereby it is
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permissible to transmit the KP signal presently recorded
in the read-out relays of FIG. 1X. The circuitry is now
set in the condition necessary for ascertaining what sig-
naling condition exists in the outgoing trunk of FIG. 1G.

Stop-go trunk condition

It will be recalled from previous description that in
FIG. 1J relay STGO was operated from the translator-
decoder as a signal to indicate that when an outgoing
trunk is seized a “STOP-GO” condition should be ex-
pected as a signaling condition on that trunk. With refer-
ence to FIG. 1H and to previous description it will be re-
called that relay RV is in series with the direct current
loop to the selectors of FIG. 1G. It will also be noted that
the selectors have presented to the tip and ring leads FT
and FR in FIG. 1H a condition whereby ground potential
is on the tip lead FT and battery potential is on the ring
lead FR, which resulted in current flowing through the
winding of relay RV (from plus to minus) in the down-
ward direction in FIG. 1H, relay RV being a polarized
relay and responsive only to current flowing in the oppo-
site direction. Therefore, relay RV has not been operated
thronghout the initial control of the selectors of FIG. 1G.
Relay RV is so polarized as to detect a reversal of the
normal ground and battery condition on respective con-
ductors FT and FR and to operate in response to such a
reversal as an indication of a stop signal. Although the
details thereof have not been shown with respect to the
outgoing trunk No. 3 of FIG. 1G, it will be understood
that at such time as this trunk circuit is seized it returns
a teverse battery signal over the tip and ring leads such
as to cause the operation in FIG. 1H of relay RV. In the
lower right-hand portion of FIG. 1J it will be noted that
upon the operation of relay RV a circuit is completed
for causing the operation of relay SG extending from
ground in FIG. 1J, over make contact 19 of relay ON2,
break contact 16 of relay RCA, make contact 1 of relay
RV, make contact 10 of relay STGO, break contact 2 of
relay SG1, to battery through the upper primary winding
of relay SG. Relay SG operates, completes a locking cir-
cuit over its own make contact 2 independently of make
contact 1 of relay RV and, over its own make contact
12, completes a circuit through its lower secondary wind-
ing to insure that relay SG will have a slow-releasing
characteristic. It will also be noted in FIG. 1J that after
the operation of relay SG, relay SG1 will operate upon
the release of relay RV of FIG. 1H, the release of which
will take place only at such time as the trunk No. 3 of
FIG. 1G again reverses the battery and ground signal
over the tip and ring leads so as to put ground on con-
ductor FT and battery potential on ring lead FR in
FIG. 1H.

At such time as the equipment which may be connected
to the far end of trunk No. 3 of FIG. 1G is in a condi-
tion for receiving further signaling, the trunk circuit of
FIG. 1G will cause the battery-ground condition on the
tip and ring circuit to again become reversed, thereby to
cause the release in FIG. 1H of relay RV as a start or go
signal. Upon the release in FIG. 1H fo relay RV, a circuit
is completed in FIG. 1J for causing the operation of relay
SG1 extending from ground at break contact 10 of relay
RCA, thence through break contact 3 of relay RV, make
contact 8 of relay SG, to negative battery through the
winding of relay SG1. Relay SG1 operates and locks over
its own make contact 4 to off-normal ground over break
contact 10 of relay RCA and, in operating, initiates the
slow release of relay SG. In FIG. 1M the operation of
relay SG1 removes the locking ground which has been
maintaining relay PG1 in the operated condition, thereby
permitting relay PG1 to release to initiate further out-
pulsing, as explained in the immediately succeeding sec-
tion of this description.

Outpulsing KP pulse and address code digits

Upon the release of relay PG1 of FIG. 1M, incident
to the release in FIG. 1H of relay RV indicating a go con-
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dition on trunk No. 3 of FIG. 1G, it will be noted in FIG.
1H that circuits are completed for transmitting a two-
frequency tone pulse from the MF tone supply in FIG.
1H out over the tip and ring conductors FT and FR
extending into the first selector circuitry of FIG. 1G
and thence out over the tip and ring leads T and R of the
outgoing trunk circuit to the remote office. It will be re-
called in FIG. 1X that at the moment the so-called KP
signal is recorded in the read-out relays by the operation
of relays RR2 and RR10, this being the signal necessary
to be transmitted to the remote office to prepare the mul-
tifrequency receiving equipment thereat to receive and
register the subsequently transmitted multifrequency out-
post digits. In FIG. 1H, with reading relays RR2 and RR10
of FIG. 1X operated and with relay PG1 of FIG. 1M
released, circuits are completed for transmitting two sepa-
tate frequency tones over the tip and ring circuit as fol-
lows: one circuit extends from the tone supply, over
conductor 2 (a signal of 1100 cycles), thence over make
contact 3 of relay RR2, break contact 3 of relay RR1,
break contact 7 of relay PG1, through resistance MF1
and make contact 3 of relay TMF to the right-hand side
of transformer T; and, the other circuit extends from
the tone supply in FIG. 1H, over conductor 10 (1700
cycles), thence over make contact 1 of relay RR10, break
contact 4 of relay RR1, break contact 4 of relay RRO,
break contact 8 of relay PG1, resistance MF2 and
through make contact 2 of relay TMF to the right-hand
windings of transformer T. These two tones of frequencies
of 1100 and 1700 cycles are combined in the right-hand
side of transformer T and are induced in the secondary
or left-hand side of transformer T and thence extend
over previously described circuitry over the tip and ring
conductors extending to the selectors and trunk circuit
of FIG. 1G.

Upon the release of relay PG1 in FIG. 1M the out-
pulsing control circuit of FIG. IN goes through a series
of circuit operations whereby relay W is operated and
subsequently released to initiate action for controlling
the outpulsing of the next digit. Upon the release of relay
PG1, a circuit is completed for operating relay W ex-
tending from ground in FIG. IN, over make contact 16
of relay ON2, break contact 8 of relay RCA1, break
contact 6 of relay IC, break contact 10 of relay PG1,
make contact 8 of relay TMFA, break contact é of relay
Z, to battery through the winding of relay W. Also, upon
the operation of relay W a circuit is completed for caus-
ing the operation in FIG. 1W of the fourth called digit
outsteering relay OS4. It will be recalled in FIG. 1J that
relay DL3 had been operated from the translator-decoder
as a signal to delete three digits when outpulsing the
called number; and, this is the reason why in FIG. 1W
the fourth steering relay OS4 is operated at this point
instead of one of the preceding relays OS1, OS2 and OS3.
The circuit for operating relay 0S4 extends from ground
in FIG. 1V, over make contact 4 of relay ONI1, make
contact 4 of relay W, break contacts 9 and 8 of relays
RCA and RCS, break contacts 11 of relays ARS, BRS
and CRS, thence over make contact 11 of relay DRS,
conductor AS3 extending into FIG. 1W, and therein
through a circuit (not shown) indicating that the A
digit is neither a zero nor a one, thence over make con-
tact 8 of relay DL3, break contact 6 of relay 0S4, to
negative battery through the winding of relay OS4. Relay
0S4 operates and locks over its own make contact 6
and over break contacts 5 of the succeeding steering relays
0S5, 0S6 and OS7, thence through break contacts 5 of
relays ST and ST1, to off-normal ground over break con-
tact 8 of relay RSA and make contact 18 of relay ON2.
The D digit steering relays DRS of FIG. IV remains
jocked in a circuit extending from the left-hand side
of its winding over its make contact 8, break contacts 6
of relays ERS and FRS, thence over conductor AS4 into
FIG. 1W, over break contacts 5 of relays OS1, OS2
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and OS3, thence over make contact 5 of relay 0S4, con-
ductor AS5 extending back into FIG. 1V, to ground
controlled by make contact 4 of relay W.

In the meantime, relays PG2 and PG1 of FIG. 1M
will have been reoperated in accordance with previous
description. The reoperation of relay PGl will cause
the eventual release of relay PG2. Relay PGl, in re-
operating, locks over its own make contact 11, make
contact 11 of relay 0S4, break contact 7 of relay TDR,
to off-normal ground over make contact 11 of relay W.
Also, in FIG. 1IN, upon the reoperation of relay PGI,
relay W will become released, thereby opening the locking
circuit of relay DRS of FIG. 1V. Upon the release of the
steering relay DRS of FIG. 1V, the read-out relays of
FIG. 1X will release and will Teoperate according to the
digit registered in the D digit register of FIG. 1AA as
follows: the digit 0 registered in the D digit position of
FIG. 1AA will cause the grounding out of this D digit
register of conductors 4 and 7 through cable D9, over
make contacts of relay 0S4, break contacts of relays OS3,
0S2 and 0S1, conductors OP4 and OP7, cable OP into
FIG. 1X, conductors OP4 and OP7, thence over break
contacts of relays FRS, ERS, DRS, CRS, BRS, and ARS,
to cause the operation of the read-out relays RR4 and
RR7. The release and reoperation of the read-out relays
of FIG. 1X cause the release and reoperation in FIG.
1N of the read-out check relay RK, this time in a circuit
extending from ground in FIG. IN, over make contact
16 of relay ON2, break contact 8 of relay RCA1, break
contacts 10 of relays RRO, RR1, and RR2, make con-
tact 10 of relay RR4, make contact 12 of relay RR7,
break contact 12 of relay RR10, to the previously de-
scribed circuit for operating relay RK, the operation of
which will allow the relay PG1 in FIG. 1M to again
become released after a suitable time delay, as has been
mentioned hereinbefore.

In the meantime, in the upper right-hand portion of
FIG. 1M, upon the previously described operation and
release of relay W of FIG. IN, cicuits are completed
for causing the operation of relays TMF1 and TMF2
extending from ground in FIG. 1M, over make contact 1
of relay TMFA, make contact 7 of relay W, to battery
through the winding of relay TMF1, which locks over its
make contact 2, conductor L into FIG. 18, to off-normal
ground over break contact 8 of relay RCY and make con-
tact 7 of relay ON1: upon the subsequent release of
relay W relay TMF2 in FIG. 1M operates in an obvious
circuit over break contact 7 of relay W and make contact
1 of relay TMF1, relay TMF2 locking over its own
make contact 2. It will be recalled in FIG. 1M that upon
the operation of relay TMF2 the timing operation of
the oscillating pulse generator is changed so that sub-
sequent MF pulsing will be done at a 7 p.p.s. rate.

It will be seen in FIG. 1H that upon the next release
of relay PGI circuits are completed for transmitting over
the tip and ring circuit to the selectors and to the out-
going trunk the two separate frequencies of 1300 cycles
and 1500 cycles under control of the operated read-out
relays RR4 and RR7 of FIG. 1X. The latter tones are
supplied from the tone supply of FIG. 1H over conductor
4 (1300 cycles), over make contact 1 of relay RR4, break
contacts 3 of relays RR2 and RR1, and thence over break
contact 7 of relay PG1 to the transformer T, and from
conductor 7 extending from the tone supply (1500 cycles),
over make contact 2 of relay RR7, make contact 4 of
relay RR4, break contacts 4 of relays RR2 and RR1,
break contact 4 of relay RRO, and to the transformer T
under control of break contact 8 of relay PGI.

In like manner, under the control of the oscillation of
relays PG1 and PG2 of FIG. 1M, the additional steering
relays of FIG. 1W, namely, relays OS5, OS6 and OS7
will be successively operated to in turn control the read-
out relays of FIG. 1X for transmitting in FIG. 1H the
additional three successive multifrequency tones repre-
senting the E, F and D digits of 1, 2 and 3 registered
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in the input digit registers of FIGS. 1Q and 1AA.
Eventually, upon the release of relay PG1 of FIG. 1M
whereby the G digit of FIG. 1AA is transmitted over the
outgoing trunk circuit, relay W of FIG. 1N will become
reoperated. This reoperation of relay W will cause the
operation in FIG. 1W of relay ST in order to transmit
over the outgoing trunk circuit an ST signal indicating
to the remote equipment the end of multifrequency puls-
ing. This circuit extends from ground in FIG. 1V, over
make contact 4 of relay ON1, make contact 4 of relay W,
break contacts 9 and 8 of relays RCA and RCS, thence
over break contact 11 of all of the arbitrary switching
digit outsteering relays, thence over conductor AS1 into
FIG. 1W, over break contact 12 of the first six called
digit outsteering relays, thence over make contact 12
of relay OS7, make contact 2 of relay 7DG, make con-
tact 12 of relay TMFA, make contact 12 of relay 7DG,
make contact 3 of relay W, make contact 3 of relay
TMFA, break contact 8 of relay ST, to battery through
the winding of relay ST, which operates and locks over
its own make contact 8 to off-normal ground under con-
trol of break contact 5 of relay ST1. Relay OS7 will
remain locked operated under control of make contact
5 of relay ST, over conductor ASS into FIG. 1V until
such time as relay W releases upon the next operation
of relay PG1 in FIG. 1M. As soon as relays PG1 and
PG2 of FIG. 1M reoperate, relay W of FIG. IN is
released, thereby causing the release in FIG. 1W of relay
0S7. It will be noted in FIG. 1AA that the release of
relay OS7 with relay ST operated causes the read-out
relays of FIG. 1X to become released and to become
reoperated to indicate the ST pulse of 7 and 10. The
latter circuit extends from ground in FIG. 1AA, over
make contacts 7 and 10 of relay ST, thence over break
contacts of all of the steering relays of FIG. 1AA, con-
ductors OP7 and OP10, cable OP into FIG. 1X, con-
ductors OP7 and OP10, thence over break contacts of
the arbitrary exit digit steering relays, conductors RR7
and RR10, to battery through the windings of relays
RR7 and RR10, which thereupon become operated to
in turn cause the read-out check relay RK in FIG. IN
to become reoperated. Eventually relays PG2 and PG1
of FIG. 1M will becoms released. Upon the next release
of relay PG1 the ST pulse is transmitted from the tone
supply of FIG. 1H under control of the operated read-out
relays RR7 and RR10, out over the tip and ring circuit
to the remote equipment as an indication that the end
of multifrequency pulsing has been reached.

Release of register-outpulser

Upon the release, above described, of relay PG1 of
FIG. 1M to cause the transmission over the outgoing
trunk circuit of the ST pulse composed of frequencies
of 1500 cycles and 1700 cycles, circuit operations are
initiated for causing the complete release of the register-
outpulser circuitry of FIGS. 1H through 1IN, 1P through
1Z, 1AA and 1AB. The release of relay PG1 causes
the reoperation in FIG. 1IN of relay W, which in turn
causes the operation in FIG. 1W of relay ST1 in a cir-
cuit extending from ground in FIG. 1V, over make
contact 4 of relay ON1, make contact 4 of relay W,
through the break contacts in the top conductor of
FIG. 1V, thence to conductor AS1 extending into
FIG. 1W, through break contacts 12 of all of the released
steering relays, thence over make contact 3 of relay ST
and break contact 4 of relay ST1 to battery through the
winding of relay ST1. Relay ST1 operates and locks to
off-normal ground over its own make contact 4, relay
ST remaining operated under control of make contact §
of relay ST1 until such time as relay W of FIG. IN
releases to remove ground from conductor ASS5 extend-
ing into FIG. 1W from FIG. 1V. Eventually relays PG2
and PG1 of FIG. 1M will reoperate and the reoperation
of relay PG1 will cause the release in FIG. IN of relay
W, the release of which in turn will cause the release
in FIG. 1W of relay ST. The release of relay ST causes
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the release of the operated read-out relays RR7 and
RR10 of FIG. 1X and the release of these read-out
relays in turn causes the release in FIG. 1N of the read-
out check relay RK. The release of relay RK, in turn,
completes a locking circuit in FIG. IM to clamp oper-
ated relay PG1 in a circuit extending from battery,
through the winding of relay PG1, break contact 6§ of
relay RK, break contact 7 of relay IC, break contact 5
of relay W, break contact 7 of relay RL, to off-normal
ground over make contact 10 of relay ONI1, thereby
leaving relay PG1 locked operated when relay PG2
eventually releases.

Upon .the release in FIG. 1W of relay ST, with relay
ST1 operated, a circuit is completed in FIG. 1W for
operating the release relay RL extending from ground
in FIG. 1W, over make contact 17 of relay ON2, break
contact 12 of relay ST, make contact 2 of relay ST1,
make contact 4 of relay TDR, to battery through the
winding:of relay RL, which thereupon operates. The oper-
ation of, relay RL causes the release in FIG. 1I of the
off-normal relay ON and removes in FIG. 11 ground from
conductor TC extending into the register trunk and link
circuit of FIG. 1F. The release of relay ON of FIG. 11
and the removal of ground from conductor TC in the
link circuit of FIG. 1F causes all of the relays of the
register-outpulser to be released, as well as all of the
relays of the register link and trunk circuit of FIG. 1F,
it being considered unnecessary here to describe all of
the detailed releasing circuits involved. Upon the release
of the register trunk and link circuit of FIG. 1F and
upon the release of all of the operated relays in the
register-controller, the latter will be returned to an idle
status so that it may be seized for another register-
outpulser operation; and, the register trunk and link of
FIG. 1F cut the line finder of FIG. 1E straight through
to the selectors of FIG. 1G under control of break con-
tacts in FIG. 1F of relays TP. This leaves the outgoing
trunk circuit No. 3 of FIG. 1G involved in the circuit
to supervise the continuance of the conversation or the
disconnection therefrom of the calling and called parties.

DETAILED DESCRIPTION

Due to the arrangement of the detailed circuitry (see
FIG. 1B) it is considered advisable to describe the func-
tions of each of the separate eight large blocks of circuitry
concluding with a description of the originating register-
outpulsing controller circuitry in order to tie all of the
functions of the other circuits together. With reference
to FIG. 1A it will be noted that there are a plurality of
circuits provided such as the selectors in the step-
by-step switch train, outgoing trunks, register-controllers,
TOUCH-TONE receivers and converters, translators, de-
coders, and foreign area translators. In this connection the
detailed disclosure shows the detailed circuitry of omly
one such circuit in each instance; however, throughout the
detailed circuitry connections are shown in those instances
where the others of a plurality of circuits would be
connected.

Register trunk and link (FIGS. 2 and 7)

With reference to FIGS. 2 and 7, the description of
the circuit operation which takes place within the register
trunk and link circuit has been fully described previously
in connection with the feature description and complete
details of this circuitry are found in the above-mentioned
Riddell-Throckmorton Patent 3,159,716. The register
trunk and link circuit provides means for linking a line
finder (such as the one shown in FIG. 2) with a first
selector (such as the one shown in FIG. 3) such that the
common control circuitry of this system may be inter-
posed between the line finder and the first selector for
controlled outpulsing and code conversion. The comple-
tion of circuit operations within the register trunk and link
of FIGS. 2 and 7 culminates in the operation of four sets
of crossbar switch crosspoints shown in FIG. 7, with the
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associated hold magnets PHML, PHMR, SHMR and
SHML operated in order to maintain closed the cross-
points shown in FIG. 7; and, in FIG. 2 the trunk pref-
erence relay TP and the trunk busy relay TB will be
operated, thereby completely splitting-off the tip, ring and
sleeve conductors between the line finder of FIG. 2 and
the first selector of FIG. 3. Under these circumstances
the tip, ring and sleeve conductors T, R and S from the
line finder of FIG. 2 extend over cable 2-7 into FIG. 7,
thence over crosspoints 1, 2 and 3 of the left trunk switch,
thence over cable 7A, over crosspoints 1, 2 and 3 of the
left register switch, to the tip, ring and sleeve conductors
T, R and S extending into the register-outpulser circuit
of FIG. 8. Also, the tip, ring and sleeve conductors FT,
FR and FS extend from the first selector circuit of FIG. 3
into FIG. 2 where the sleeve conductor FS extends over
make contact 4 of relay TB to conductor S1, and where
the tip, ring and sleeve conductors FT, FR and S1 extend
over cable 2-7 into FIG. 7, thence over crosspoints 4, 5
and 6 of the left trunk switch, cable 7A, crosspoints 4, 3
and 6 of the left register switch extending into the register-
outpulser of FIG. 8. Also, conductor TC of FIG. 2 ex-
tends over cable 2-7 into FIG. 7, thence over crosspoint
No. 1 of the right-hand trunk switch, cable 7B, and over
crosspoint No. 1 of the right register switch, to conductor
TC extending into the register-outpulser of FIG. 12. Two
other control leads IC and CI are extended from the link
circuit of FIG. 7, over crosspoints 2 and 4 of the right
trunk switch, cable 7B, crosspoints 2 and 4 of the right
register switch, conductors IC and CI extending into the
register-outpulser of FIG. 12. Conductor IC, which is
cross-connected in FIG. 7 to a punching ICB, will pro-
vide the register-outpulser with information to the effect
that a party test need not be made with respect to this
particular trunk extending between the line finder and the
first selector; conductor CI, which is cross-connected to
punching CL9 in FIG. 7, will provide the register-out-
pulser with information concerning the class of this par-
ticular line finder-first selector trunk circuit, which in-
formation is useful in the code conversion process; and,
conductor TC extending from the register-outpulser into
FIGS. 7 and 2 will be grounded in the register-outpulser
to hold the register trunk and link circuit of FIGS. 2 and
7 off-normal, this ground being removed by the register-
outpulser at such time as the register trunk and link circuit
is to be released, whereupon all of the operated relays
and hold magnets of FIGS. 2 and 7 will become released,
thereby providing straight cut-through between the line
finder of FIG. 2 and the first selector of FIG. 3.

As will be described hereinafter, primarily in the de-
scription of the register-outpulser functions the tip, ring
and sleeve leads T, R and S from the line finder of FIG. 2
comprise the means whereby signals from the calling
subscriber S of FIG. 2 are fed into and received by the
register-outpulser; and, the tip, ring and sleeve leads FT
and FR and S1 extending in FIG. 2 toward the first selec-
tor of FIG. 3 comprise the means whereby the register-
outpulser can control the outgoing switch train to release
it, reset it, and to perform whatever other operation is
necessary as a result of the code conversion operation to
be performed as a result of receiving input digits from
the calling subscriber S of FIG. 2.

Selectors (FIGS. 3-5)

Each of the first, second and third selectors of FIGS.
3, 4 and 5 is of well-known construction and operation
whereby, in response to a first digit, the first selector will
hunt for and seize a second selector, which in turn will
be responsive to a second digit to hunt for and seize a
third selector, which in turn will be responsive to a third
digit to hunt for and seize an outgoing trunk circuit, such
as the one shown in FIG. 6. Since these selector circuits
of FIGS. 3, 4 and 5 are all alike and since they are of
well-known construction it is considered sufficient to pro-
vide a brief description of one of these selectors, such as
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the first selector of FIG. 3, to indicate how they are
controlled in the light of subsequent outpulsing by the
common control mechanism. When the selector of FIG.
3 is seized, that is, when the tip and ring leads FT and FR
extending thereto find a closed loop circuit in the register-
outpulser as an incident to the splitting operation previ-
ously described, relay Al of FIG. 3 will be operated
over this loop. Relay B1 operates under contro! of make
contact 2 of relay Al and, in operating, applies ground
over its own make contact 1 to the sleeve lead FS extend-
ing rearward toward the register trunk and link circuit.
When dial pulses are received over the fundamental tip
and ring circuit relay Al will release and reoperate in
response to the dial pulses but relay B1 will remain oper-
ated due to the fact that it has a slow-release character-
istic. Each time relay Al releases, ground at its back con-
tact 1 will be extended through make contact 2 of relay
B1 to cause the operation in series with each other of
relay C1 and the vertical stepping magnet VERT 1. This
causes the switch to step in a vertical direction to the
Ievel specified by the numkber of pulses being detected by
the repeated releases and reoperations of relay Al. As
soon as the switch steps off-normal in the vertical direction,
relay E1 will operate over contact 2 of the vertical off-
normal switch VON 1 to the sleeve ground under control
of the operated relay C1. Relay C1 is slow-to-release and
will hold over dial pulses until vertical stepping is com-
pleted. Relay E1 locks under control of break contact 1
of the rotary magnet ROT 1, make contact 1 of relay
E1l and break contact 1 of relay D1, and prepares over
its make contact 2 a circuit for causing rotary hunting
as soon as the selector has been stepped to the specified
vertical level.

At the end of the digit, relay Al will remain operated,
thereby causing relay C1 to become released to in furn
complete a circuit for operating the rotary stepping mag-
net ROT 1 to cause the switch to take one rotary step.
As soon as the rotary stepping magnet opens its break
contact 1, relay E1 will release to in turn cause the
release of the rotary magnet. In the upper right-hand cor-
ner of FIG. 3 the sleeve brush S is now in contact with
one of the multiple bank terminals and if this terminal
is grounded because of a busy condition, relay E1 will re-
operate, thereby causing the rotary step magnet to step
the brushes to the next terminal. This automatic stepping
or hunting will continue until an idle or nongrounded
sleeve terminal is found.

When an idle sleeve terminal is found relay D1 will op-
erate in series with relay E1 as soon as the rotary magnet
ROT 1 is released, relay D1 being permitted to operate
since it will no longer be short circuited by the ground
through the sleeve brush. Relay E1 will not operate in
series with relay D1 due to the high resistance in the cir-
cuit. The operation of relay D1 disconnects the tip and
ring leads from relay Al and cuts them through to the
tip and ring brushes toward the second selector of FIG.
4. Relay D1, in operating, also extends the sleeve lead
through to the selector beyond, the latter eventually func-
tioning to connect ground to the sleeve lead to hold oper-
ated relay D1 and the preceding circuits prior to the time
that the holding ground from the operated relay B1 is re-
moved by the slow-release of this relay. When all of the
trunks in a rotary hunting group on the selector of FIG.
3, are busy, the switch brushes will pass off the bank
terminals and operate the eleventh rotary step switch
11RS1. The operation of the eleventh rotary step switch
contacts will prevent the operation of relay D1, thus
causing this selector to remain held under control of
relay Al. The eleventh rotary step contact springs also
apply two types of busy tone signal to the tip conductor
FT extending back toward the register trunk and link cir-
cuit of FIG. 2: one busy signal comprises the positive 24
volt potential (negative grounded) extending through the
left-hand side of the transformer in the lower part of
FIG. 3, thence over contact 3 of the eleventh rotary step
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switch 11RS1, through the right-hand winding of relay
Al, over break contact 7 of relay D1, to the tip conduc-
tor FT; and, the other busy tone signal comprises the
400-600 cycle alternating-current signal (interrupted at a
rate of 120 interruptions per minute) induced into the
left-hand side of the winding of the transformer. These
two busy signals, as will be explained in connection with
the functioning of the register-outpulser, are utilized in
the register-outpulser to detect an all-trunks-busy condi-
tion on any one of the selectors, the busy tone detector
circuitry of the register-outpulser being arranged to detect
either a direct-current busy signal or an alternating-cur-
rent busy tone signal.

The selector may be released either before cut-through
or after cut-through as follows: before cut-through, that
is, with relay Al operated and relay D1 released, if the
rearward fundamental tip-ring loop is open, relay Al
will release, thereby causing the operation of the release
magnet RLS1 to cause the selector to return to normal;
and, after cut-through, with relay Al released and relay
D1 operated, the opening of the rearward fundamental
tip and ring circuit will cause the succeeding selector (or
trunk circuit as the case may be) to release the instant
relay D3I, thereby also causing the operation of the re-
lease magnet RLS1 of the selector.

As will be seen from subsequent description of the
register-outpulser circuitry, the Al relay of FIG. 3 will
actually be pulsed by a pulse generator circuit in the
register-outpulser in accordance with certain digital in-
formation resulting from the code conversion process.
Likewise, each of the succeeding selectors of FIGS. 4
and 5 will in turn be controlled by an additional succes-
sive dial pulse digit generated in the register-outpulser
circuit.

It will be noted in FIG. 3 that a permanent signal hold-
ing trunk has been indicated as a box in the lower right-
hand corner, thereby indicating, in the event that the com-
mon control circuitry determines that this particular call
should be routed to a permanent signal holding trunk, that
a single digit may be generated within the register-out-
pulser for the purposes of causing the first selector to hunt
for and seize such a permanent signal holding trunk. It
will also be understood, as indicated in FIGS. 3, 4 and 5
that additional second and third selectors and additional
outgoing trunks may be selected by this outgoing switch
train in accordance with the digits transmiited thereto
from the register-outpulser, all as is well known in the art.

Outgoing trunks (FIG. 6)

The outgoing trunk circuit of FIG. 6 is a well-known
circuit and is shown here for exemplary purposes only.
When this trunk is seized by a selector, such as the third
selector of FIG. 5, the closure of the tip and ring leads T
and R through to the windings of relay A will cause the
operation of relay A, it being noted that the ground and
battery supplied through the windings of relay A are sup-
plied to the respective tip and ring leads T and R rearward
toward the third selector, this representing the normal
condition as has been met previously in connection with
the selectors of FIGS. 3, 4 and 5. Relay A, in operating,
closes a loop over the tip and ring leads T and R toward
the remote central office, this circuit extending from the
tip conductor T over make contact 4 of relay A, break
contact 4 of relay C, through the C resistance, through the
lower winding of relay D, break contact 1 of relay C, and
over the ring lead R to the central office. In the central
office a typical arrangement therein (of an incoming trunk
for example) would find the tip conductor T termina‘ed in
ground potential and the ring lead R terminated in battery
potential, probably through dual windings of a seizure
relay comparable with relay A of the trunk circuit of
FIG. 6. The closure of this loop through the lower wind-
ing of relay D over the tip and ring leads to the remote
office effects seizure of the remote equipment such as an
incoming trunk circuit. Relay A, in operating, causes the
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operation of relay B of FIG. 6 which in turn energizes the
upper winding of relay D, the windings of relay D being so
arranged that under the potential conditions existing relay
D will not operate because these two windings are operat-
ing in opposition to each other: the upper winding is carry-
ing current from left to right in FIG. 6 and the lower
winding is carrying current from right to left. Relay B, in
operating, applies ground rearward over the sleeve lead
to hold the preceding circuits, as is well known in the art.
Relay B, in operating, also prepares a circuit for causing
the operation of relay C if and when relay A is released.
The operation of relay B also completes an alternating-
current circuit extending from the tip and ring leads T and
R from the third selector of FIG. 5, through condensers T
and R under control of make contact 4 of relay B and
make contacts 4 and 1 of relay A to the tip and ring con-
ductors T and R extending to the remote central office.

As a result of the incoming trunk seizure which takes
place at the remote office, a common control circuit therein
(such as an incoming register) will be seized for purposes
of accepting and processing any digital information which
is forwarded. The seizure in the remote office of such
equipment as an incoming register will cause a battery
ground reversal over the tip and ring leads back toward
the outgoing trunk of FIG. 6, thereby placing a battery
condition on the tip lead T and a ground condition on the
ring lead R. This battery-ground reversal will reverse the
current through the lower winding of relay D, thereby
causing the two windings of relay D to act in addition to
each other so as to cause the operation of relay D. Relay
D, in operating, reverses at its make and break contacts 1,
2, 3 and 4 the leads extending rearward from the windings
of relay A, thereby extending back toward the third
selector of FIG. 5 a battery and ground reversal signal.
This reversal signal, as will be explained in more detail
in connection with the register-outpulser operations, will
be the first of a STOP-GO signal sequence which ultimately
will cause the register-outpulser to transmit pulses to the
remote office only upon the subsequent receipt of a GO
signal. Subsequently, when the incoming register at the
remote office is ready to receive pulsing signals, another
ground and battery reversal will be transmitted back to the
trunk circuit of FIG. 6, thereby returning the signal to the
condition whereunder ground will appear on the tip lead
and battery will appear on the ring lead. This latter rever-
sal, following the initial reversal above mentioned, is the
second or GO signal in the STOP-GO sequence; and, the
receipt of this GO signal will cause the register-outpulser
to begin outpulsing whatever signals it is required to trans-
mit. Of course, this latter reversal to the original normal
ground and battery condition on the tip and ring leads will
cause the release of relay D in FIG. 6.

If outpulsing is to be done on a dial pulsing basis, such
as loop pulsing, the tip and ring leads T and R from the
third selector will open and close to in turn pulse relay A.
Relay B will hold over the open pulse periods of relay A
(released) due to the slow-release characteristic of relay B.
Upon the first release of relay A, relay C operates to re-
move the lower winding of relay D from the forward loop
and places resistance ground and resistance battery on the
respective contacts 1 and 4 of relay A. Relay C, being a
slow-releasing relay, will hold over the closed pulse periods
of relay A (operated). Resistance ground on the tip lead
and resistance battery on the ring lead to the remote office
will forward dial pulses as the A relay is operated and
released. At the end of the pulsing of each digit, relay C
releases and performs the following functions in order:
(1) bridges resistance D across the forward tip and ring
leads, (2) disconnects battery and ground from the for-
ward tip and ring leads, (3) bridges the lower winding of
relay D across the tip and ring leads in parallel with resist-
ance D, and (4) opens the circuit through resistance D:
this sequence of operations insures against falsely operat-
ing relay D momentarily at the end of the digit. The lower
winding of relay D is maintained in the tip and ring loop
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to the remote office in order to detect a battery-ground
reversal as an answer signal.

If multifrequency (mf.) digit outpulsing is to be used,
relay A of FIG. 6 will remain operated, relay C of
FIG. 6 will remain released, and the mf, pulses will be
transmitted through condensers T and R in FIG. 6 out
over the tip and ring loop to the remote office where they
will be received by an mf. receiving equipment which in
turn will decode and register the data transmitted by
means of these mf. pulses. As will be explained in the
subsequent discussion of the register-outpulser, this mf.
digital outpulsing is preceded by a so-called KP pulse
which is an initial mf. signal pulse adjusting the mf.
receiving equipment at the remote office to receive subse-
quent digits; the digital information is transmitted by a
series of mf. pulses; and, at the end of the mf, digit
outpulsing a so-called pulse is transmitted as an mf. signal
to the remote receiving equipment that the end of mf.
pulsing has been reached. During the mf. pulsing trans-
mission the D relay of FIG. 6 will be in a released con-
dition but the lower winding thereof will be bridged across
the tip and ring loop to the remote office in order to
detect a battery ground reversal therefrom as an answer
signal or as a stop pulsing signal.

TOUCH-TONE converter and receiver (FIGS. 40-43)

It will be recalled in connection with the previous fea-
ture description that rotary dial pulsing was used as an
example of transmission of input digital information from
the calling subscriber; however, as is well known in the
art, the calling subscriber may be equipped with the
TOUCH-TONE type of key transmitting device whereby
each digital transmission is represented by a combination
of two frequencies. The register-outpulser (FIGS. 8-39)
of the instant disclosure is arranged to be responsive to
either type of pulsing and is provided (FIGS. 40-43) with
a receiver-converter arrangement for translating TOUCH-
TONE pulses into two-out-of-five register relay opera-
tions in order to handle TOUCH-TONE traffic.

With regard to rotary dial pulsing (as has been de-
scribed in some detail in connection with the foregoing
feature description) it will be recalled that the line relay
L1 of FIG. 9 was in the calling dialing loop and that the
subscriber dial control circuit of FIG. 15 was responsive
to repeated releases and operations of line relay L1 to
count the dial pulses in each digit and to transmit this
information back into the subscriber dial control circuit
of FIG. 12 and thence to the input digit register of
FIGS. 38 and 39 on a two-out-of-five basis over conduc-
tors SO through S7. It will also be recalled that the in-digit
steering circuit of FIG. 24 was controlled by the sub-
scriber dial control circuit of FIG. 15 to successively op-
erate the in-digit steering relays IS1 through IS8, et
cetera, thereby to successively steer into FIGS. 38 and 39
the successively counted digits to successive ones of the
digit registers of FIGS. 38 and 39.

If the calling subscriber utilizes TOUCH-TONE sig-
naling, the line relay L1 of FIG. 9 in the register-outpulser
will not respond to these alternating-current frequency
pulses; however, it will be noted in FIG. 9 that the right-
hand winding of transformer T will have induced therein
such TOUCH-TONE pulses, These TOUCH-TONE pulses
will be transmitted over the tip and ring leads T and R
in FIG. 9 into the converter circuit of FIG. 41 and thence
into the amplifier of the receiver of FIG. 40. In the
in-digit steering circuit of the register-outpulser (FIG. 24)
it will be recalled that the relay STR was controlled by
contacts of relays RA2 and RA of the subscriber dial
control circuit of FIG. 15 when the calling subscriber was
utilizing dial pulsing; however, when TOUCH-TONE call
signaling is employed it will be noted in FIG. 24 that
relay STR cannot be controlled by relays RA2 and RA
since both of these relays will be released under these
circumstances. Conductor STR extending from FIG. 24
into the converter of FIG. 41 is utilized for controlling
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relay STR of FIG. 24 from the receiver converter cir-
cuitry of FIGS. 40 and 41 for purposes of successively
advancing the in-digit steering chain of FIG. 24 in the
register-outpulser. At the same time conductor STR1
extending into FIG. 41 from the in-digit steering circuit of
FIG. 24 is utilized to provide a ground potential into
the converter circuitry of FIG. 41 so as to provide two-
out-of-five ground signals over leads S8 through S7 ex-
tending from FIG. 41 into the in-digit register circuitry
of FIGS. 38 and 39, thereby to transfer to the register-
outpulser a two-out-of-five register translation of the
TOUCH-TONE digits.

When the register-outpulser of FIGS. 8 through 39 is
seized and the off-normal relay ON (FIG. 8) thereof is
operated, a circuit is completed for causing the operation
in the converter of FIG. 41 of relay ST-0 extending from
negative battery in FIG. 8, over make contact 1 of relay
ON, conductor C into FIG. 9, thence over break con-
tacts 1 of relays ROD and PXC, thence over conductor
ST into FIG. 41, to ground through the winding of relay
ST-0. The operation of relay ST-0 extends battery from
FIG. 41 over its make contact 2 to conductor BAT ex-
tending into FIG. 40 to supply energizing battery to the
receiver circuitry of FIG. 40. Over its make contact 1 in
FIG. 41 relay ST-0 completes a circuit whereby conduc-
tor STR may be utilized to control the in-digit steering
circuitry of FIG. 24 in the register-outpulser.

The various signals transmitted from a TOUCH-TONE
transmitter are made up of pairs of alternating-current
frequencies, one selcted from a so-called low group, and
the other selected from a so-called high group, it being
understood, although the details thereof have not been
shown, that the actuation of a digital key on a TOUCH-
TONE transmitter equipment causes the transmission
therefrom of two frequencies representative of that partic-
ular digit. Four low group frequencies are as follows:
LF1—697 cycles, LF2—770 cycles, LF3—825 cycles, and
LF4—941 cycles; and, the three high group frequencies
are HF1—1209 cycles, HF2—1336 cycles, and HF3—
1477 cycles. The following table indicates the pairs of fre-
quencies representative of the ten digital values and shows
related corresponding relay operations, et cetera in
FIGS. 40 and 41:

Frequencies Relays Relays Qutput Leads

Digits

ow  High FIG. 40 FIG. 41 FIG. 41
1 LF1 - HG1 L1-H1 LF0-HF1 S0-S1
2 L¥1 - HG2 L1-H2 LFQ-HF2 80-82
3 L¥l - HG3 L1-H3 L¥0-HF3 S1-82
4 L¥F2 - HG1 L2-H1 L¥3-HF1 S0-84
5 LF2 - HG2 L2-H2 L¥F3-HF2 81-84
6 LF2 - HG3 L2-H3 LF3-HF3 82-84
7 LF3 - HGI1 L3-H1 L¥6-HFE1 80-87
8 LF3 - HG2 L3-H2 LIF6-H¥2 $51-87
9 LF3 - HG3 13-H3 LY¥6-HF3 S2-87
10(0) . LF4 - HG2 L4-H2 LF9-HF2 54-87

When a TOUCH-TONE signal is received on the tip and
ring leads T and R in FIG. 40 this signal is amplified in
the amplifier and then the high and low frequencies are
separated by the band elimination filters; and, additional
separation takes place in the seven band pass filters
designated BPF such that the single low frequency and
the single high frequency are passed through amplifiers
individual thereto and over break contacts of the check
relay CK to operate one of the low relays L1 through
L4 and one of the high relays H1 through H3 to battery
on conductor BAT. With one of the relays L1 through L4
operated and one of the relays H1 through H3 operated,
a circuit is extended from ground in the lower left-hand
corner of FIG. 40, through the contact network of these
relays to the T1 timer which, provided the relays remain
operated for at least twenty milliseconds, will extend
ground therethrongh and through break contact 1 of relay
CK to battery through the winding of relay CK. Relay CK
will thereupon operate as an indication that a legitimate
twenty millisecond signal has existed representing a
TOUCH-TONE digit. Upon the operation of relay CX,
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it locks over its own make contact 1 to ground over break
contact 5 of relay RLS and extends ground in the right-
hand portion of FIG. 40 over its make contact 2 and
through break contact 3 of relay RLS to timer T2, which
will provide a ground output signal to the right-hand side
of the winding of relay RLS forty-five milliseconds later.
The ground from make contact 2 of relay CK also extends
over break contact 2 of relay RLS to conductor STR and
through make contacts of the low relay and the high
relay which have been operated, thereby extending into
FIG. 41 ground on conductor STR and ground on one of
the conductors LG1 through LG4 and ground on one of
the conductors HG1 through HG3 to cause the operation
of one of the relays LF0-0 through LF9-0 and one of
the relays HF1-9 through HF3-0 to negative battery
over make contact 2 of relay ST-0. The ground on
conductor STR in FIG. 41 is extended over make contact
1 of relay ST-0 to conductor STR for controlling the
input digit steering chain in FIG. 24 of the register-
outpulser. Ground is returned from the register-outpulser
(FIG. 24) on conductor STR1 in the lower right-hand
corner of FIG. 41 and thence through the contact network
of the operated low frequency and high frequency relays
to apply ground to two of the five conductors S0 through
S7 to transmit to the incoming digit register of FIGS. 38
and 39 in the register-outpulser the digital value of the
TOUCH-TONE signal on a two-out-of-five-basis. The
timer T2 of FIG. 40 provides an interval of forty-five
milliseconds to enable the previously mentioned regis-
tration, whereupon ground from timer T2 causes the
operation of relay RLS in FIG. 40, the operation of
which causes the return to normal in FIGS. 40 and 41 of
all of the operated relays (except relay ST-0 of FIG. 41)
therein, thereby reverting the status of the receiver-
converter circuitry of FIGS, 40 and 41 to the condition
necessary for detecting and decoding the next TOUCH-
TONE signal representing the second “dialed” digit from
the calling subscriber. In like manner it will be understood
that each of the TOUCH-TONE digits transmitted by
the calling subscriber will be successively received. de-
coded and registered in the input digit register of FIGS.
38 and 39 in the register-outpulser under control of the
input digit steering chain of FIG. 24.

The release of relay ST—0 in FIG. 41 will return the
receiver-converter circuitry of FIGS. 40 and 41 to normal.
The release of relay ST-0 can be caused by any one of
three conditions: the return of the register-outpulser of
FIGS. 8 through 39 to normal, as evidenced by the
release in FIG. 8 of the off-normal relay ON, will remove
battery from the operating circuit of relay ST-0; the
operation in FIG. 27 of the recorder tone relay ROD,
indicating that the register-outpulser is requesting a
repetition of the dialed information, will open its break
contact 1 in FIG. 9, thereby removing battery from the
operating circuit of relay ST-0; and, the operation in
the in-digit steering circuit of FIG. 24 of relay PKC,
indicating that all of the dialed digits have been received,
will open its break contact 1 in FIG. 9, thereby to cause
the release in FIG. 41 of relay ST-0.

Translator-decoder connector (FIGS. 77-95)

The translator and decoder connector circuitry of
FIGS. 77 through 95 represents the circuit means whereby
(see block diagram of FIG. 1A) any ome of the 300
register-outpulsers may effect connection with any one of
the nine translator-decoder pairs on a preference-lock-out
basis. The register-outpulsers in the system are numbered
from 0 to 299 and the translator-decoder pairs are
numbered 0 to 8. The 300 register-outpulsers are arranged
in fifteen groups designated groups 0-14, each group
containing twenty registers. FIGS. 77 and 78 represent a
translator preference and comnector circuit designated
“connector 07 and serves a register-outpulser group 0
consisting of register-outpulsers numbered 6-19; FIGS.
80 and 81 represent a translator preference and connector
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circuit designated “connector 1” for serving a register-
outpulser group 1 consisting of register-outpulsers 20-39;
and, FIGS. 83 and 84 show a translator preference and
connector circuit designated “connector 14” for serving
register-outpulser group 14 consisting of register-out-
pulsers 280-299. Vertically, FIGS. 77, 78, 80, 81, 83,
and 84 involve a preference lock-out circuit among all
fifteen connector circuits for each translator-decoder
pair. For instance, in FIGS. 83 and 84 it will be noted
that there are conductor cables extending to translators 0,
1 and 8. As will be indicated in more detail hereinafter,
only one register-outpulser in a particular register-out-
pulser group can effect a connection with a particular
tranlsation-decoder pair at any one time. The completing
of such a connection locks out other register-outpulser
groups from seizing that busy translator-decoder pair.
Thus, the circuit of these six figures enables nine con-
nections at any one instant of time between one register-
outpulser of each of nine of the fifteen register-outpulser
groups to a different translator-decoder pair at any one
time.

With reference to FIGS. 79, 82, 85 and 88 a cabling
layout is provided which shows how these connections
can come about on the operation of the register prefer-
ence connector circuitry of FIGS. 90 and 93 and the
translator preference and connector circuitry of FIGS.
717, 78, 80, 81, 83 and 84. Each translator-decoder pair,
such as pair 0, has a set of connector relays for each
register-outpulser group: in FIG. 77 translator-decoder
connector relays TA0-0, TB0-0, TC0-0 and TD0-0 are
for interconnecting translator-decoder pair 0 with register-
outpulser ¢ of register-outpulser group 9; in FIG. 80 con-
nector relays TAG-1, TB0-1, TC0-1 and TD0-1 are for
connecting translator-decoder 0 with any register-out-
pulser of register-outpulser group 1 corresponding to con-
nector 1 of FIGS. 80 and 81, and, in FIG. 83 con-
nector relays TA0-14, TB0-14, TC0-14 and TD0-14 are
used for making a connection between translator-decoder 0
and any of the register-outpulsers of the register-outpulser
group 14. Only one of these sets of connector relays may
be operated at any one time, thereby to restrict only one
connection to a particular translator-decoder at any one
time. Bach of the 300 register-outpulsers has a corre-
sponding set of register connector relays as shown in FIGS.
90 and 93. For instance, register connector relays RAG,
RBO, RCO and RDO in FIG. 90 are individual to the first
register-outpulser 0 and in FIG. 93 register connector
relays RA299, RB299, RC299 and RD299 are individual
to the last register-outpulser 299. In FIGS. 90 and 93 it
will be seen that all of the register connector relays for the
register-outpulsers of a particular register-outpulser group
are arranged together in circuitry corresponding to the
horizontal arrangement of the translator preference in
the connector circuits of FIGS. 77, et seq. For instance,
with respect to FIGS. 79, 82, 85 and 88, with relays
TA0-0, TB0-0, TC0-0 and TDO0-0 of FIG. 77 oper-
ated and with relays RA0, RB6, RC0 and RDO of
FIG. 90 operated, a connection is established between
register-outpulser 0 and translator-decoder pair 0. Under
these circumstances, in FIG. 79 cable 790 extending from
translator 0 passes through make contacts of translator
connector relay TA0-0, thence through cable 791 and
over cable 792, thence through make contacts of the
register connector relay RA0O and over cable 793 to reg-
ister 0: In FIG. 82 cables 820 and 821 from translator 0
and decoder 0 combine into cable 822, and thence ex-
tend over make contacts of translator connector relay
TB0-0, cable 823, cable 824, make contacts of register
connector relay RB0O and cable 825 to register 0: In FIG.
85 cable 850 extends from decoder 0 through make con-
tacts of the translator connector relay TC0-0, cable 851,
and through make contacts of register connector relay
RCO and over cable 852 to register 0: In FIG. 88 cable
880 extends from decoder 0, over make contacts of
translator connector relay TD0-0, cable 881, over make
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contacts of register connector relay RDO and over cable
882 to register 0: other cabling connectors between other
combinations of translator-decoder pairs and register-
outpulsers will be apparent from the showing of this
cabling layout of FIGS. 79, 82, 85 and 88.

With respect to the cabling diagram shown on FIGS.
91 and 94, other connections through theoperated trans-
lator and register connector relays are shown for allow-
ing a trouble ticketer (not shown) to derive the equipment
location of the particular register-outpulser involved when
trouble may occur, For instance, with translator-decoder
€ connected to a register-outpulser in register-outpulser
group 0 (register-outpulsers 0-19), such as register 0, re-
lays TD9-0 and RD® in FIG. 91 will be operated. In the
upper right hand portion of FIG. 91 is will be noted that
with the cross connections shown between the punchings
and with relay RDO operated, a frame tens indication ex-
tends from the right hand punchings FT4 and FI7 (a
0 on a 2-out-of-five coding basis) across to the frame tens
punchings FAT and FTIB, thereby to indicate to the trou-
ble ticketer that the tens digit of the particular frame on
which register-outpulser 0 is mounted is a zero; and, the
frame units indication extends from the punchings FU4 and
FU7 across to the frame units punchings FUA and FUB,
thereby to indicate that the units digit of the frame num-
ber is also a 0. In addition, the register-outpulser number
on this particular frame is indicated by the cross con-
nections between punchings RN4 and RN7 and the cor-
responding punchings RNA and RNB, thereby designat-
ing register-outpulser 0 as the number 0 register-outpulser
on frame 00. It will be noted that each register-outpulser
frame mounts three register-outpulsers and that the reg-
ister-outpulser frame numbers 0, 1, 2 repeat themselves
throughout 100 frames. As indicated in FIG. 94, the last
register-outpulser 299 is indicated by the cross connections
as being register-outpulser 2 on frame 99. These frame and
register-outpulser notations are used by the trouble tick-
eter circuit (not shown) to produce a trouble record
which will identify a particular register-outpulser which
was being used at the time the trouble arose.

The decoder seizure circuit of FIG. 95 provides means
whereby, upon any seizure of one of the nine decoders the
seized decoder can be told whether or not this is a first
seizure or a second seizure. It will be noted in FIG. 95
that there are fifteen connector circuits indicated, namely
connector circuits 0-14 each controlling two leads 1TR
and 2TR to each of the nine decoder circuits 0-8. As will
be seen hereinafter in connection with a discussion of the
connector control and timing circuits, if one of the con-
nector circuits fails to seize a decoder within a prescribed
amount of time the connector control relay TR1, such as
relay TR1-0 of FIG. 89 for connector €, will operate
thereby to transfer the operating ground in FIG. 95 from
the 1TR to the 2TR leads so as to indicate to a decoder,
at such time as it may be seized, that the particular seizer
represents the second of two attempts.

Of the remaining portion of the translator and decoder
connector circuitry of FIGS. 77-95, FIG. 86 shows a con-
nector timing circuit for each of the fiftcen connectors,
FIG. 87 shows a traffic contro! and timing circuit common
to the entire translator and decoder connector circuitry,
and FIGS. 89 and 92 show fifteen connector control cir-
cuits corresponding to the fifteen connectors, in turn cor-
responding to the fifteen register-outpulser groups. For
instance, in FIG. 86 the timing circuit for connector 0 is
used to time the proper functioning of connector ¢ which
is shown in FIGS. 77 and 78; whereas, in FIG. 86 con-
nectors 1-14 are shown as boxes because they include the
same circuitry as the detail showing of the timing circuit
for connector 0 in FIG. 86. In FIGS. 89 and 92 it is indi-
cated that each of the fifteen connectors has its own con-
trol circuit and all of these fifteen control circuits are in
turn connected to the general translator control and tim-
ing circuit of FIG. 87, which acts as a general traffic and
control mechanism for the entire translator and decoder
connector circuitry.
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As has been mentioned previously each register-out-
pulser in a group of twenty has an appearance in one con-
nector only. A set of start relays (RS0 through RS5299 of
FIGS. 90 and 93) and multicontact connector relays
(RAG, etc. through RA299, etc. of FIGS. 90 through 93)
is associated with each register-outpulse. If the connector
in which a particular register-outpulser appears is idle, any
register-outpulser in the group bidding for a translator-
decoder pair is served directly. Once a set of register-out-
pulser and translator-decorder cut through relays (TA0-0
through TD8-14 of FIGS. 77, 78, 80, 81, 83 and 84)
operates, the particular connector is made busy to all other
register-outpulsers in the same group. A subsequent re-
quest by a register-outpulser for the services of a trans-
lator-decoder pair must then wait until bids by more
highly preferred register-outpulsers are served within the
particular register-outpulser group.

Whenever a register-outpulser is requesting the services
of a translator-decoder connector, such as the register-out-
pulser of FIGS. 8 through 39 which is register-outpulser
0, the register-outpulser will apply resistance battery to
the two start leads STA and STB in FIG. 77. The one
of these two start leads in FIG. 77 which is effective will
depend generally upon the condition of the W-0 relay
of FIG. 89, which, as will be indicated hereinafter, alter-
nates in its operated and released condition on alternate
uses of the connector so as to alternate the preference for
connecting to certain translator-decoder pairs. One of these
start leads STA and STB of FIG. 77 will cause the ener-
gization of one of the punchings TSA and TSB, which in
turn will apply resistance battery to one of the nine trans-
lator punchings TS0 through TS8, depending upon which
is the first or alternate choice translator-decoder pair for
the particular register-outpulser group which is presently
making a bid for a translator-decoder pair. If the first
choice translator-decoder is serving another connector cir-
cuit, the start lead will be advanced to the next idle trans-
lator-decoder in the preference chain in the connector,
such as the one of FIGS. 77 and 78. Operation of the
translator-decoder multicontact connector relays, such as
relays TAG-0 through TD0-0 of FIG. 77, causes cut-
through of the register-outpulser leads for service by the
particular translator-decoder as has been mentioned in
connection with the cabling diagram of FIGS. 79, 82, 85,
and 88. Subsequently, on a signal from the connected
translator-decoder, the register-outpulser and the transla-
tor-decoder will simultaneously release the connector,
which then prepares to serve a subsequent bid by another
register-outpulser.

If a call is not cut through within a predetermined

length of time, an alarm condition is set up by the opera- °

tion in FIG. 86 of the time-out relay TRS—0 and this will
also cause a transfer (in FIG. 77) of the start lead to
the alternate choice translator-decoders. Failure of a trans-
lator-decoder to complete service within a prescribed
amount of time also sets up an alarm condition. Means
is also provided for switching to the alternate choice trans-
lator-decoder on a trouble release signal from the trans-
lator-decoder, which will be initiated by a ground signal
on conductor TR in FIG. 89 to cause the operation of
relay TR-0: A subsequent trouble release on the second
trial will cause disconnection of the attached register-out-
pulser and translator-decoder.

The traffic control and timing circuit of FIG. 87 holds
“busy” all connectors that may have terminated service
until such time as other connectors, which may be waiting
for service, have actually been used. Again, alarms are
provided in case of trouble in traffic routing.

For purposes of illustration, let it be assumed that
register-outpulser ¢ of FIGS. 8-39 has initiated a bid for
the services of a translator-decoder pair. This bid is rep-
resented by the application from register-outpulser ¢ of
resistance battery to conductor ST in FIG. 90 and to the
leads STA and STB in FIG. 77. Upon the application of
resistance battery to conductor ST in FIG. 90, extending
thereto from register-outpulser ¢ of FIG. 20, a circuit is
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completed for causing the operation of the start relay RS0
corresponding to register-outpulser 6, this circuit extend-
ing from resistance battery on conductor ST, through the
winding of relay RSO, break contact 1 of relay CBY-0,
thence through a chain of back contacts 9 of the remain-
ing start relays RS1 through RS19 associated with con-
nector 0, to ground. Relay RS0, in operating, locks to
ground in an obvious circuit over its own make contact
9, and over its make contact 12 completes obvious circuits
for causing the operation of the register-connector relays
RA® through RD9 associated with register-outpulser 0,
thereby establishing part of the interconmection circuit
shown in the cabling diagrams of FIGS. 79, 82, 85, and
88. The energization of the two translator start leads STA
and STB of FIG. 77 extending thereto from register-out-
pulser 0 in FIG. 20 will energize one of the two transla-
tor punchings TSA and TSB, depending upon the condi-
tion in FIG. 89 of the W-¢ and Z-@ relays, it being as-
sumed that both of these relays are released under the
present circumstances. Thus, punching TSA in FIG. 77
will be energized in a circuit extending from resistance
battery on lead STA, break contact 4 of relay TFC-0,
break contact 10 of relay W-8, break contact 10 of relay
TRS-8, break contact 9 of relay TR-0, to punching TSA
and across the interconnection from punching TSA to
punching TS0, thereby indicating that translator-decoder
0 is first preference at this particular time for connection
with the bidding register-outpulser. Assuming that trans-
lator-decoder 9 is not being used at the moment, and par-
ticularly with reference to FIG. 83, ground potential is
extended from translator 0 to conductor GD1 in FIG. 83
and extends vertically through FIGS. 83, 80, and 77 over
correspondingly numbered conductors GD1 under con-
trol of back contacts 9 of the translator start relays TS0-14
of FIG. 83, TS0-1 of FIG. 80, and TS0-0 of FIG. 77 in
the corresponding connector circuits, thence over break
contact 9 of relay TDS® of the automatic test circuit and
thence returning vertically over conductor CH1 through
FIGS. 77, 80, and 83, and extending back to the translator
¢ where this conductor extends through the winding of a
channel relay to negative battery, this channel relay being
normally operated and is shown as relay CH1 in FIG.
44 of the circuit for translator 0. Resistance battery on
punching TS¢ in FIG. 77 will extend over break contact
4 of relay CB68-0, through the winding of translator start
relay TS0-0¢ and thence to ground in translator 0 on con-
ductor GD1, thereby causing the operation in FIG. 77 of
the translator start relay TS0-¢ corresponding to register-
outpulser connector 0 of FIG. 77 and to translator 0 of
FIGS. 44 through 53. Relay TS0-9 of FIG. 77, in operat-
ing, provides its own locking ground over its own make
contact 9 and at its break contact 9 opens the previously
mentioned circuit for the channel relay of the translator,
thereby causing this channel relay CH1 of the translator
in FIG. 44 to become released. Extending vertically
through FIGS. 77, 80, and 83 are two other pairs of check
relay circuits designated GD2, CH2, and GD3, CH3 which
are circuits whereby ground is normally extended from
translator ¢ over conductors GD2 and GD3 and through
break contacts of the translator start relays TS0-0 of FIG.
77 through TS0-14 of FIG. 83 to in turn normally cause
the operation in translator 0 of two additional check
relays, namely relays CH2 and CH3 in the translator 0 of
FIG. 44. Upon the operation in FIG. 77 of the translator
6 start relay TS0-0, circuits are completed for causing the
operation of the four translator-decoder connector relays
TA0-0 through TD9-0 of FIG. 77, these circuits extend-
ing from battery through the windings of these four relays
and thence over make contacts 12 and 10 of relay TS0-0,
thence over conductors CH2 and CH3 into the automatic
test circuit, thence over respective break contacts 12 and
2 of relay TDS®, and thence to ground over conductors
GD2 and GD3 extending from the translator 0 circuit of
FIG. 44. The operation of these four connector relays,
as has been explained in connection with the cabling dia-
gram of FIGS. 79, 82, 85, and 88, completes the inters
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connections between the translator-decoder pair ¢ and
the register-outpulser ¢. Upon the operation of connector
relay TB0-0 in FIG. 77, ground is extended over make
contact 03 of this relay to conductor CBR, extending into
FIG. 80 and thence into FIG. 83 and thence to the trans-
lator O circuit of FIG. 44 to effect seizure of this idle
translator circuit. Upon seizure of the translator circuit
0 of FIGS. 44 through 53, this translator applies ground
to conductors CB00, CB01, etc., through CB014 in FIG.
83 to cause the operation in all of the connector circuits
of the corresponding connector-busy relays CB0-0 of
FIG. 77 through CB0-14 of FIG. 83, thereby making
the translator that has been seized busy to other connec-
tors. For instance, ground extends over conductor CB0O¢
in FIG. 83 vertically through FIGS. 83, 80, and 77, thence
through the winding of connector-busy relay CB0-¢ to
negative battery, relay CB0-0 thereupon operating and
locking in a circuit extending from the left-hand side of
its winding, through diode CB0-0, over make contact 1 of
relay CB0-0, and make contact 6 of relay TS0-0 to con-
ductor LDB, which extends to ground potential in the
register-outpulser circuit 0 of FIG. 20, thereby allowing
the relay CB0-6 of FIG. 77 to be locked operated under
control of register-outpulser 0 such that it will not release
until both register-outpulser ® and translator-decoder pair
0 have disconnected. The other connector-busy relays, such
as relay CB0-1 of FIG. 80 and CB0-14 of FIG. 83 will
remain operated under control only of ground supplied
from the seized translator 0 over conductors CB01 through
CBY914 of FIG. 83.

The connector @ circuit of FIGS. 77 and 78 is made
busy to other register-outpulsers in the same register-out-
pulser group when relay TB0-0 of FIG. 77 operates. The
operation of relay TB0-0 causes a circuit to extend from
ground in FIG. 82 over conductor GB, thence through a
make contact of connector TB0-0, conductor GB through
cable 823, thence over conductor GB to the connector con-
trol circuit of FIG. 89 (corresponding to connector ¢ of
FIGS. 77 and 78), through the winding of relay TK-0 to
negative battery, thereby causing the operation of relay
TK~0 of FIG. 89. Upon the operation of relay TK-90, a
circuit is completed for causing the operation in FIG. 89
of the connector-busy relay CBY-90 extending from nega-
tive battery in FIG. 89, through the winding of relay
CBY-0, over make contact 8 of relay TK-0, conductor
GA extending into FIG. 82, thence over conductor GA
through cable 824, over a make contact of the operated
register-outpulser connector relay RBO, cable 825, con-
ductor GA to ground. Relay CBY-0 in FIG. 89 operates
in the latter described circuit and locks over its own make
contact 12 to the ground on conductor GB, previously de-
scribed as controlled by the translator-decoder connector
relay TB0-0 of FIG. 77, such that this connector-busy
relay CBY-0 of FIG. 89 will remain operated until such
time as the translator-decoder connector relays of FIG. 77
are released. In FIG, 90, upon the operation of relay
CBY-0, the operating paths of all other register-outpulser
start relays RS1 through RS19 are opened, the operated
register-outpulser start relay RS0 being maintained locked
under control of make contact 1 of the register-ontpulser
connector relay RA® which is in parallel with break con-
tact 1 of relay CBY-0. Thus, no other register-outpulser
in connector 0 may be served until disconnection of the
existing connection occurs. Relays TK-0 and CBY-0 in
the connector control circuit for connector 0 in FIG. 89
will be released only at such time as both of relays TB0-0
of FIG. 77 and RB¢ of FIG. 90 release upon complete dis-
connect.

It will be noted, in FIG. 90, that if two or more
register-outpulsers, simultaneously bid for a translator-
decoder pair, their start relays (such as relays RSO
through RS19 of FIG. 90) will start to operate. More
than one of these register-outpulser start relays may op-
erate fully and lock but the lowest numbered relay, in
operating its associated multicontact connector relays
RAO through RDO, will thereby remove ground from
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the multicontact relays associated with the other start
relays. Furthermore, when relay CBY-0 of FIG. 89 op-
erates on cut-through, all other start relays of FIG. 90
in that particular connector that may have operated will
become released. These other register-outpulsers must
wait until relay CBY-0 of FIG. 89 is released before
they can again initiate a bid for connection with a trans-
lator-decoder pair.

As has been mentioned previously in connection with
the translator preference and connector circuitry of FIGS.
77 and 78, the two start leads STA and STB from the
register-outpulsers of group § are cross connected to the
punchings TS0 through TS8 corresponding to the first
choice translators for the particular start leads involved.
If a preferred translator is busy serving another connector
circuit, the operated connector busy relay (such as relay
CB0-0 of FIG. 77) associated with that particular
translator (such as translator 0) will advance the start
lead to the next idle translator in the chain. For in-
stance, if translator start punching TS9O is energized with
negative battery as a start condition, translator 0 of
FIGS. 44 through 53 is the first choice translator for this
start condition since if this translator is not busy its relay
CB0-0 will be released to allow the start battery on
punching TS to be applied to the left hand side of the
winding of the translator start relay TS0-0. On the other
hand, if this particular translator is busy (as indicated
by the operation of its relay CB0-0), battery on start
punching TS0 will extend through make contact 4 of
relay CB0-0 and break contact 2 of relay TS0-0 so as
to cause the operation of the next translator start relay
TS1-0 as a second choice. Obviously this start chain
will be continuously advanced through FIGS. 77 and 78
such that translator number 8 corresponding to start relay
TS8-0 of FIG. 78 will be the last choice translator for
this particular start condition in connector 0 of FIGS 77
and 78. If more than one of the connectors of FIGS.
77, 78 and 80, 81 and 83, 84 ftries to seize a translator
simultaneously their translator start relays such as TS0-0
of FIG. 77, TS0-1 of FIG. 80, and TS0-14 of FIG. 83
may fully operate; but, the higher numbered connector
(FIGS. 83 and 84) has preference in that its start relay
TS0-14, in operating, would thereby cause the release of
the corresponding start relays of all lower numbered
connectors such as relays TS0-1 of FIG. 80 and TS0-0
of FIG. 77, thereby to advance the start leads in these
other connectors as above mentioned. The operation in
the seized connector, such as the one of FIGS. 77 and 78,
of the translator connector multicontact relay such as
relay TA0-0 of FIG. 77 closes a circuit from the left
hand side of the winding of this start relay TS0-0,
through make contact 00 of relay TA0-0, to the start
lead on punching TSO. Once the translator, such as trans-
lator 6 of FIGS. 44 through 53, is seized it will apply
battery to conductor HDO0 in FIG. 77, thereby to hold
operated the corresponding start relay TS0-0 so that
the start lead may now be opened without affecting the
TS0-¢ relay which thereupon is under control of its cor-
responding translator.

As mentioned above, if the preferred translator is busy,
the corresponding busy relay CB0-0 of FIG. 77, in being
operated, will hold the start lead advanced. A call is
then serviced by a less preferred translator. When the
preferred translator releases, the start lead must be kept
advanced to prevent the call from shifting back to the
more preferred translator. This is accomplished by lock-
ing all operated busy relays (such as relay CB0-0 of FIG.
77, relay CBO-1 of FIG. 80, and relay CB{-14 of FIG.
83) through contacts of any operated start relay such as
relay TS0-0 of FIG. 77, TS0-1 of FIG. 80 and TS0-14
of FIG. 83 to ground from the particular register-out-
pulser which is being used. The register-outpulser sup-
plies this locking ground over a circuit illustrated by con-
ductor LDB of FIG. 77. Thus, the start lead remains ad-
vanced during the time that a call is being served.
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Also it will be noted that whenever a connector busy
relay (such as relay CBO-0 of FIG. 77) is operated it
cannot advance the start lead until the corresponding
translator start relay such as relay TS0-8 of FIG. 77
releases. In this way battery from the translator start
punching TSO of FIG. 77, or from the translator hold-
ing conductor such as conductor HDO¢ of FIG. 77, is
prevented from advancing to the succeeding translator
start relays of the particular connector, such as start re-
lays TS1-0 of FIG. 77 through relay TS8-¢ of FIG, 78.

Also, means is provided for making a translator busy
to a particular connector by operating the corresponding
busy relay in that translator such as relays CBA and CB
of FIG. 44 in translator 8. The operation of these con-
nector busy relays in a particular translator will cause the
application of ground potential in FIG. 83 to conductors
CB00 and CBO1 through BO%$14, thereby, as previously
mentioned above, to cause the operation in FIGS. 77, 80,
and 83 of the connector busy relays CB0-0 through

CBO0-14 in all of the connectors. The corresponding s

diodes, such as diode CB0-0 of FIG. 77 through CB0-14
of FIG. 83, prevent ground from holding other connector
busy relays operated; otherwise, all connector busy relays
in any particular connector would eventually be locked,
in turn pufting the connector out of service. All connec-
tor busy relays in a connector are effectively in parallel:
the diodes prevent the simultaneous release of two or
more connector busy relays from being mutually depend-
ent in regard to the release time.

With respect to the connector control circuits, such as
the one shown in FIG. 89 corresponding to connector ¢
of FIGS. 77 and 78, a bid for the services of a translator
by any register-outpulser such as register-outpulser 0 of
FIGS. 8 through 39, causes ground to be placed in FIG.
89 on conductor TM extending thereto from the register-
outpulser so as to cause the operation in FIG. 89 of relay
TM-0 in an obvious circuit from ground on conductor
TM, through back contact 6 of relay TK—0 and back con-
tact 8 of relay TRS-0. Relay TM-0, in operating causes
the operation of relay TM1-0 in an obvious circuit over
make contact 12 of relay TM—-0. The operation of relay
TM1-0 starts the operation of the connector timing cir-
cuit of FIG. 86 as will be explained in detail hereinbelow.
Upon the operation of the translator connector multicon-
tact relay TB0O-0 of FIG. 77, as has been mentioned pre-
viously, relay TK—0 of FIG. 89 is operated, the operation
of which causes the release in FIG. 89 of relays TM—0
and TM1-0 which in turn recycles the timing circuit of
FIG. 86. Upon the seizure of the translator, such as trans-
lator 0 of FIGS. 44 through 53, ground potentials are
supplied to conductors TFC and TFC1 of FIG. 89, there-
by to cause the operation of relays TFC-0 and TFC1-6
which, upon operating, lock over their own make contacts
12 to ground under control of the operated relay TK-0.
The operation of relays TFC-0 and TFC1-0, by control-
ling their respective break contacts 4 and 1¢ in FIG. 77,
open the translator start leads. The operation of these two
relays TFC—0 and TFC1-@, as will be explained below,
also causes the W—0 and Z-0 relays of FIG. 89 to advance
a step, thereby to cause the start preference of FIG. 77
to be alternated between the two conductors STA and
STB as has been mentioned hereinbefore.

The W-0 and Z-0 relay combination of FIG. 89 func-
tions in the following manner. Assuming that these two
relays are normally released, the W—¢ relay will operate
when relays TFC—0 and TFC1-0 are both operated. When
these two relays release on disconnect the Z-0 relay
operates and locks operated the W—0 relay, which in turn
holds relays Z—0 operated. The next seizure of the con-
nector causes relays TFC-0 and TFC1-6 to operate, there-
by releasing relay W-0. On disconnect, the TFC-@ and
TFC1-0 relays release relay Z-0. Thus, the W-0 relay
alternates between its operated and released condition on
successive seizures of the translator, thereby causing the
start leads STA and STB of FIG. 77 to alternate which in
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turn canses each successive bid for a translator from a
particular register-outpulser group to alternate its prefer-
ence from the beginning to the end of the translator pref-
erence and connector circuit of FIG. 77.

When relay TM—0 of FIG. 89 operates on a bid by a
register-outpulser, ground potential is extended in the up-
per right hand corner of FIG. 89 over respective make
contacts 2 and 4 of relay TM~0 and break contacts 9 of
relays TFC-6 and TFC1-0 to respective conductors TCA
and TCB extending into FIG. 87, and thence over break
contacts 8 of relays GCA1l, GCA2, GCB1 and GCB2,
through the windings of relays TCA and TCB, and to
negative battery under control of break contacts 12 of
relays ALA and ALB, thereby causing the operation of
relays TCA and TCB of FIG. 87. Upon the operation of
relays TCA and TCB of FIG. 87, ground is extended in
the upper center part of FIG. 87 over make contacts 1 of
these two relays and over break contacts 8 and 2 of relays
ABA and ABB to conductor ITO, extending back into
FIG. 89, over break contacts 8 of relays TFC-@¢ and
TFC1-0, and make contact 8 of relay TM-0, to battery
through the winding of relay IT-0. The operation of relay
IT-0 of FIG. 89 will cause the TRS timer of FIG. 86 to
start timing for tramslator cut-through. When relays
TFC-0 and TFC1-9 of FIG. 89 operate, as an indication
that the translator cut-through operation has taken place,
relay IT-0 of FIG. 89 will release, thereby to recycle the
TRS timer of FIG. 86.

The release of the connector circuitry is initiated by a
signal from the translator. Both the register-outpulser and
the translator simultaneocusly release the connector. The
translator removes battery from the associated start relay
such as relay TS0-0 of FIG. 77 which, in releasing, causes
the release of the multicontact connector relays TA0-0
through TD§-0 of FIG. 77, thereby disassociating the
translator-decoder pair from the register-outpulser. The
register-outpulser in turn removes battery from the trans-
lator start leads, such as conductors STA and STB of
FIG 77 and conductor ST of FIG., 90, thereby causing
the release of the register-outpulser start relay RSO of
FIG. 90 and in turn the release of the register multi-
contact connector relays RA® through RDO of FIG. 90,
thereby to disassociate the register from the translator-
decoder pair. Relays RBO of FIG. 90 and TB0-0 of FIG.
77, in releasing, cause the release in FIG. 89 of relays
TK~0 and CBY-0 to restore the timing circuit of FIG. 86
to normal, thereby to prepare the connector circuit for a
subsequent call. If no other connectors are waiting for
translators the traffic control circuit of FIG. 87 allows
relays TFC-0 and TFC1-0 of the connector control cir-
cuit of FIG. 89 to release. The condition of relays W-0
and Z-0 of FIG. 89 is advanced one step and the alternate
translator start lead is prepared for the next seizure in
FIG. 77.

Any connector, such as the one of FIG. 77, whose tim-
ing relay, such as relay TM-0 of FIG. 89, is operated
causes relays TCA and TCB of the traffic control circuit
of FIG. 87 to operate, as has been described above, to
in turn apply ground to conductor IT0 from FIG. 87
into FIG. 89, thereby to cause the operation in the con-
nector control circuit of FIG. 89 of the corresponding
relay IT-0 which, as has been mentioned above, initiates
the operation in FIG. 86 of the TRS timer. On cut-
through, if no other connectors are waiting for service,
the operation of relays TFC~0 and TFC1-¢ of FIG. 89
releases the relays IT-0 of FIG. 89 and relays TCA and
TCB of FIG. 87, thereby to recycle the TRS timer of
FIG. 86.

If other connectors are waiting for cut-through, relays
TCA and TCB of FIG. 87 remain operated because the
operating circuits for these relays over conductors TCA
and TCB extending into FIGS. 89 and 92 are in parallel
under control of the timing relays TM—0 et cetera for the
various connector control circuits of FIGS. 89 and 92.
When the first connector cuts through and its TFC- and



3,413,422

57

TFC1- relays operate, such as relays TFC-0 and TFC1-0
of FIG. 89, contacts close to cause the operation of the
group control relays GCA1l, GCA2, GCBI1, and GCB2
of FIG. 87 by extending grounds over conductors GCA
and GCB from for instance make contacts 1 in FIG. 89
of relays TFC-0 and TFC1-0. These group control relays
maintain ground on leads TFC— and TFC1- extending
from FIG. 87 into the various connector control circuits
of FIGS. 89 and 92 until all of the other connectors have
been served. When all connectors have cut through and
their timing relays, such as relay TM-0 of FIG. 89 have
been released, ground is thereupon removed from relays
TCA and TCB of FIG. 87 causing these relays to release
to in turn release group control relays GCA1 through
GCB2 of FIG. 87 which, in releasing, in turn lose control
of the TFC— and TFC1- relays such as relays TFC-0
and TFC1-0 of FIG. 89. Once relays TCA and TCB of
FIG. 87 release they cannot be reoperated until the group
control relays GCA1 through GCB2 of FIG. 87 in turn
release. Thus, all connectors waiting for service must be
served before others that have just released are allowed
to accept more calls.

The operation in any connector circuit of its timing
relay, such as relay TM-0 of FIG. 89 for connector 0,

causes the operation of one of the relays CWA and CWB

of FIG. 87 depending upon the condition in FIG. 89
of the corresponding relay Z—0. This circuit extends from
ground in FIG. 89, over make contact 10 of relay TM-0,
to either conductor CWA or CWB under control of the
corresponding released relays TFC—¢ and TFC1-0, de-
pending upon whether relay Z-0 is released or operated.
The operation in FIG. 87 of one of the relays CWA and
CWB is an indication that the particular connector is
waiting for service through either the A or the B circuit.
If a translator is available, relays ABA and ABB of
FIG. 87 will be released since the operating circuit for
these two relays extends from FIG. 87 over conductors
ABA and ABB into FIG. 44 of the translator 0, thence
through make contacts of the busy relay for that trans-
lator and in series in FIG. 53 through the busy relays
of all other translators to ground, such that if any one
of these translators is available this series circuit through
all of the busy relays will be open and relays ABA and
ABB of FIG. 87 will remain released. Under these cir-
cumstances, in FIG. 87 either timer ALA or timer ALB
will begin timing. Time-out under these circumstances
would be an indication that the connector could not be
served in sufficient time, although at least one translator
were available, If all translators are busy and connectors
are waiting for service, relays ABA and ABB of FIG. 87
will be operated, thereby to restore the timers ALA and
ALB of FIG. 87 to normal. Also under these circum-
stances in FIG. 87, ground will be removed from con-
ductor IT¢ in the event that both of the relays ABA and
ABB are operated, thereby to release all of the IT-
relays in all of the connector control circuits, such as
relay IT-0 of FIG. 89, thereby in turn to restore all of
the TRS timers of the connector timer circuits involved
such as the one of FIG. 86. Thus, if all translators are
busy, cut-through timing is performed only by the aux-
iliary RC timers, such as the one of FIG. 86, with their
correspondingly longer timing intervals.

Each connector is provided with two timing circuits,
such as the RC timer and the TRS timer of FIG. 86
for connector 8, and the common traffic control and
timing circuit of FIG. 87 is supplied with two timers,
namely the ALA timer and the ALB timer. It will be
noted in FIGS. 86 and 87 that the TRS timer, the ALA
timer and the ALB timer are shown as boxes and indi-
cated as being the same circuitry as shown in FIG. 86,
thereby indicating that the timing circuits within these
boxes are the same in essence as the detailed timing cir-
cuit shown for the RC timer in FIG. 86. In FIG. 86, the
TRS timer is provided to time cut-through to a translator
circuit and the RC timer is used as a release timer. The
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basic operation of both circuits is the same except that
their timing intervals differ in accordance with their dif-
fering functions. In FIG. 86, in connection with the RC
timer, the values of resistance CR1 and capacitor C1 are
so arranged as to cause the RC timer to have a time con-
stant of approximately 750 milliseconds (ms.). The re-
sistance CR2 associated with the TRS timer of FIG. 86
is so arranged as to cause the TRS timer to have a time
constant of approximately 150 ms.; and, in FIG. 87 in
connection with the ALA and ALB timers, the values of
capacitors C1 and C2 and resistances CR3 and CR4 are
so arranged that the ALA and ALB timers have a time
constant of approximately 4-6 seconds each.

With respect to the detailed circuitry shown in con-
nection with the RC timer of FIG. 86, the three transis-
tors Q1, Q2, and Q3 are normally in a cut-off condition
and relay RC-0 is normally released. Initially, capaci-
tor C1 is supplied with negative battery potential (assume
minus 48 volts DC for instance) supplied thereto through
back contact 5 of relay TK-0 and back contact 6 of relay
TM1-0 to the upper electrode of capacitor C1: the lower
electrode of capacitor C1 is connected to the junction of
resistances VD1 and VD2 which are approximately equal
in value so that the potential on the lower electrode of
capacitor C1 is approximately minus 24 volts DC. Thus,
capacitor C1 is charged to a voltage of about 24 volts so
that the emifters of transistors Q1 and Q2 are substan-
tially at 24 volts DC positive with respect to the base
of transistor Q1. Timing begins whenever the negative
battery potential is removed from the upper electrode
of capacitor C1, such as by the operation of either relay
TK-0 or relay TM1-0 as indicated by the transfer con-
tacts of these relays shown in FIG. 86. When this hap-
pens the negative battery potential is removed from the
upper side of capacitor C1 causing the voltage on that
side of the capacitor to decay exponentially toward ground
potential by virtue of the discharge path through the
resistance CR1. When the capacitor voltage on the upper
electrode thereof becomes more positive than the emitter
voltage of the transistor Q1, this transistor will conduct
and the flow of collector current therein will cause tran-
sistors Q2 and Q3 to conduct, to in turn operate the tim-
ing relay RC-0 when transistor Q3 saturates. If relay
RC-0 operates under these circumstances, it will lock
over its own make contact 8 to ground through the back
contact of a release key designated CAR and indjcated
as existing in the jack, key and lamp circuit. Although the
circuitry has not been shown to accomplish the function,
it will be understood that the operation of the timing
relay RC-0 or TRS-9 of FIG. 86 or of the alarm relays
ALA and ALB of FIG. 87 will of course initiate visual
or audible alarms to alert the attendance of maintenance
personnel of a trouble situation.

With respect to the TRS timer of FIG. 86 the operation
of relay IT-0 of FIG. 89, as has been mentioned pre-
viously, will start the TRS timer. If cut-through does not
occur within approximately 150 ms., time-out will cause
the operation of relay TRS-0 which will thereupon lock
over its own make contact 11 to ground control of the
release key above mentioned. Under these circumstances
in FIG. 89, a relay TM-0 will be released by the operation
of relay TRS-0 but relay TM1-8 will remain operated
under the control of the operated timing relay TRS—0. The
operation of relay TM-0 will release relay IT-0 in FIG.
89. Relay TRS-0 of FIG. 86, in operating, will initiate
audible and/or visual alarms in the jack, key and lamp
circuit. It also transfers the translator start leads in FIG.
77 to call for the alternate translator. When the translator
is seized the operation of relay TK-0 of FIG. 89, as has
been described, causes the release in FIG. 89 of relay
TM1-0 to cause the RC timer of FIG. 86 to come into
play to time for a release. Intially, both the TRS and the
RC timers will time for cut-through. If time-out occurs in
the TRS timer and cut-through to the alternate translator
does not occur within a sufficient length of time, the RC
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timer of FIG. 86 also times-out. Timing interval in this
case is approximately 750 ms. Relay RC-0 of FIG. 86, in
operating, will lock as previously described and will effect
the necessary audible and visual alarms. Operation of the
alarm release key CAR, in the jack, key and lamp circuit
indicated in FIG. 86, will release either or both of the
alarm relays RC-0 and TRS-8. If cut-through does not
occur within the prescribed time, the operation of relay
TK-0 of FIG. 89 will restore the RC timer. When relay
TM1-0 releases, as previously described, the timer is re-
cycled to time for disconnect. Again, if release does not
occur within approximately 750 ms., the timer fires and
the alarm is provided. In FIG. 87 traffic control timer
ALA is associated with the A part of the circuit while
timer ALB is associated with the B section of the circuit.
Trouble in either circuit will cause the corresponding
timer to fire and to provide the necessary alarms. The
alarm is sent by the operation of relay ALA or ALB,
which also provides the necessary audible and visual lamp
indications. The alarms are restored by the operation of
an alarm release key designated TAR and shown in the
jack, key and lamp circuit indicated in FIG. 87.

Under certain conditions of trouble the seized translator
circuit will send a trouble release signal to the connectors
by grounding conductor TR in FIG. 89 extending from
the comnector circuitry in FIG. 79 and ultimately from
the translator which has been seized. Relay TR-0 in FIG.
89 will be operated as a result of the grounding of con-
ductor TR and relay TR—0 will lock over its own make
contact 6 to conduct G extending into FIG. 79 and thence
out over cable 792 and over a make contact of the register
connector relay RAO to ground. The operation of relay
TR-0 is effective in FIG. 77 to open the translator start
leads by opening its break contacts 7 and 9 and in FIG. 79
is effective to open the circuit of lead HD1 extending be-
tween the translator and the register-outpulser by opening
its back contact number 4. In response to this action the
translator will then remove battery from the associated
translator start relay, such as relay TS0-0 of FIG. 77,
which releases the translator and decoder cut-through re-
lays TA0-¢ through TD0-0 of FIG. 77. Again, the re-
lease of relay TB0—0 of FIG. 77 causes the release in FIG.
89 of the relays TFC-9 and TFC1-0. The release of relay
TAO-0 of FIG. 77 opens the circuit which supplied
ground conductor TR in FIG. 89, thereby removing a
ground shunt on the left hand side of the winding of relay
TRi1-0 and permitting relay TR1-0 to become operated.
The action of relays TFC-0 and TFC1-0 of FIG. 89
causes the W-0 and Z-0 relays of FIG. 89 to step ahead
as previously described. In addition, the alternate start
lead is closed in FIG. 77 and the alternate choice trans-
lator is called for. The lead HD1 of FIG. 79 is reclosed on
cut-through by the operation of relay TR1-¢ of FIG. 89
by virtue of the make contact 8 thereof as shown in FIG.
79. If the alternate translator also sends a trouble release
signal on the second trial, this signal is transmitted directly
to the register-outpulser and causes disconnect by virtue
of the fact that conductor TR in FIG. 89, which will carry
the trouble release ground signal from the tranmslator, is
connected over make contact 6 of relay TR1-0 to con-
ductor TRL which extends through FIG. 79 to the at-
tached register-outpulser. When the register-outpulser con-
nector relays, such as relay RA® of FIG. 90, release on
disconnect the relays TR—-0 and TR1-0 of FIG. 89 are re-
leased. Other trouble conditions may cause the translator
to send a trouble release signal on the conductor TRL in
FIG. 89 and this signal again is sent directly to the at-
tached register-outpulser to cause immediate disconnect
without a second trial.

1t will be noted particularly in FIGS. 77, 78, and 83 that
a number of leads are shown whereby an automatic test
circuit (not shown) may be used to test the operation of
this translator-decoder connector circuitry of FIG. 77
through 95.
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Trunk class connector (FIG. 96)

This circuit provides means whereby any one of the
decoder circuits, such as decoder 0 of FIGS. 54 through
74, may obtain the class of the register trunk of FIG. 2 for
purposes of assisting in translating the called code for
routing purposes. The trunk class is derived by a cross
connection at the register trunk and link frame shown in
FIG. 7. A maximum of ten trunk classes is available to a
maximum of nine decoder circuits served by this trunk
class connector.

When the decoder determines that a trunk class indi-
cation is required, it operates its associated preference
relay, such as relay P¢ in FIG. 96 for decoder ¢ of
FIGS. 54 through 74. The operation of the preference
relay P in turn locks out all other decoders and oper-
ates the corresponding comnector relay, such as relay
PC¢ of FiG. 96. Ground potential is then applied from
the circuit of FIG. 96 in the class identification lead
which in turn is passed through the decoder, the trans-
lator-decoder connector, and through the register-out-
pulser to the secondary switch in FIG. 7 on the register
trunk and link frame. The operated secondary and pri-
mary switch crosspoints in the link circuit of FIG. 7
extend this ground potential to the associated class iden-
tification terminal on the primary switch. One of the ten
class terminals (designated CL§ through CL9 in FIG. 7)
is thereupon grounded through a cross connection and
this ground potential is then passed through the operated
connector relay of FIG. 96 back to the decoder circuit.
In the decoder, a trunk class regisier relay (see relays
CL9 through CL9 of FIG. 68 in the decoder) is operated
and locked; and, the operation of this register relay
releases the preference and connector circuit of FIG. 96
so that other decoders may be served by the same trunk
class connector circuit of FIG. 96.

With reference to FIG. 68 of the decoder circuit num-
bered 0, when the decoder determines that a trunk class
mark is required, resistance battery is placed on con-
ductor ST® in FIG. 68 and is extended into the trunk
class connector circuit of FIG. 96, through the winding
of the preference relay P®, thence through back contacts
1 of the higher numbered preference relays P1 through
P8 to ground, thereby causing the operation of the prefer-
ence relay P8 corresponding to decoder ¢, provided that
the higher numbered decoder preference relays P1
through P8 are in a released condition. Relay P@, in oper-
ating, locks to ground over its own make contact 1 and
completes a circuit for causing the operation of its asso-
ciated connector relay PC0 over make contact 2 of relay
P§. If an intermediate decoder, such as decoder number 1
of FIG. 74, had previously operated its preference relay,
such as relay P1 of FIG. 96, then no preference relay of a
lower numbered decoder, such as preference relay PO of
FIG. 96, may be operated since the operating circuits for
the lower numbered preference relays are cut off by the
back contacts of the operated intermediately numbered
preference relay. However, preference relays for higher
numbered decoders, such as preference relay P8 of FIG.
96, can operate. It will be noted that the preference-lock-
out arrangement for the respective connectors, such as
connectors PCO and PCI through PC8 of FIG, 96, is
arranged in the opposite direction; that is, the connector
for a higher numbered decoder can operate, upon the
operation of its associated preference relay Pi, only in
the event that the preference relays for all lower num-
bered dscoders, such as preference relay P@ for decoder
0, are released. The operation of a decoder connector
relay, such as decoder connector relay PC% of FIG. 96,
extends ground potential from FIG. 96, over make con-
tact 12 of relay PC8, and through make contact 3 of the
associated preference relay P@, to the class identification
lead CIO extending into FIG. 68 of decoder 0. In the
decoder this grounded conductor CI9 in FIG. 68 becomes
conductor CI extending into decoder control circuit of
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FIG. 54, and thence extends over a cable into FIG. 64
of the decoder, thence by a cable into the translator-
decoder connector circuitry of FIG. 88, over a make con-
tact of the connector relay TD0-0, cable 881, through a
make contact of the register-outpulser connector relay
RD¢, and over cable 882 into FIG. 33 of the register-
outpulser, thence over conductor CI into the party test
control circuit of FIG. 12 in the register-outpulser, thence
over break contact number 3 of relay RT3 and over con-
ductor CI into the register trunk and link circuit of FIG.
7. There, it extends over closed cross point number 4
of the right-hand secondary crossbar switch, conductor
CI, over cables 7B to the primary trunk switch, con-
ductor CI, over make contact 4 of the trunk crossbar
switch, and thence over conductor CI to a cross con-
necting punching in FIG. 7, which is shown cross con-
nected to punching CL9, whereupon ground potential is
" further extended over conductor CL9, back into the trunk
class connector circuit of FIG. 96, over make contact 19
of relay PCO, thence over conductor CL9 into FIG, 68
of the decoder circuit, to cause the operation in FIG. 68
of the decoder circuit of the trunk class register relay CL9,
Relay CLS9, in operating, locks over its own make contact
in FIG. 68 of the decoder to ground under control of
make contact 9 of relay TLC (which will have been oper-
ated in the decoder circuit).

In the decoder circuit (see FIG. 68), the operation
of the register relay CL9 opens a chain circuit which pre-
viously supplied resistance battery to conductor ST9,
previously described as extending into FIG. 96 to cause
the operation of the preference relay PO, whereupon
relay PO and its associated connector relay PCO of FIG.
96 become released, thereby to advance the preference
chain to the next higher numbered preference relay P1.
If no higher numbered preference relay is operated, a
lower numbered preference relay associated with a
decoder which has its start lead, such as conductors STO
through ST8 of FIG. 96, activated.

Foreign area translator (FIGS. 75 and 76)

The foreign area translator circuitry of FIGS. 75 and
76 indicates in detail in FIG. 75 one of the foreign area
translator circuits, indicates in FIG. 76 the remaining four
translators of translator group 0 and indicates in FIG. 76
the extent of nine such foreign aret translator groups.
With reference to the block diagram of FIG. 1A it will
be noted that each translator-decoder pair is served by a
maximum of five foreign area translators. This circuit
works in conjunction with the decoder and translator
circuits to provide six-digit translation for ten-and eleven-
digit type calls. The five foreign area translator circuits,
such as foreign area translators 0 through 4 of group 0
in FIGS. 75 and 76, work in conjunction with translator-
decoder pair 0 represented by the translator circuitry
of FIGS. 44 through 53 and the decoder circuitry of
FIGS. 54 through 74. These five foreign area translator
circuits provide for translating office codes in five foreign
areas adjacent to the particular translator area. When an
area code has been dialed and which requires six-digit
translation, the particular decoder involved will return
to the register-outpulser a “come-again-six” signal, where-
upon the register-outpulser will release the attached
translator and decoder circuits. When the register-out-
pulser has received the sixth digit (in excess of any
prefix digit) it bids again for the services of a translator-
decoder pair and transmits the six digits to the translator,
following which the attached decoder in turn will connect
to the proper foreign area translator circuit. Having
translated the area code into an adjacent area code point
and having determined which foreign area translator is
to be used, the translator circuit proceeds to pass the
office code information to the foreign area translator
for the fourth, fifth, and sixth digits (if no prefix has been
dialed) or the fifth, sixth, and seventh digits (if a prefix
digit has been dialed). This information is first checked
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in the translator and is then passed on to the foreign area
translator by means of ground potentials on the various
conductors in FIGS. 75 designated HT2 through HT9 for
the hundreds digit and the various leads designated TO
through T369 to designate the tens digit and the leads U0
through U9 in the top of FIG. 75 designating the units
digit. These grounded leads cause the proper translating
relays to operate in the foreign area translator of FIG. 75
such that through a contact arrangement of these various
translating relays one of the eight hundred code points
C200 through (€999 will be grounded. These various
code points. will be cross connected to one of the code
points designated FAR000 through FAR029 in FIG. 75,
and this information is transmitted to the decoder circuit
into the cross connecting field of FIG 60 in the decoder
where the translated indication is cross connected accord-
ing to the desired routing of the call,

When an area code has been dialed and which requires
the use of a foreign area translator circuit, the attached
decoder circuit will apply battery to one of the five
conductors in FIG. 56 designated FATO through FAT4
and extending into FIGS. 75 and 76 to cause the opera-
tion of one of the relays FATO through FAT 4 to in effect
seize the appropriate one of the five foreign area trans-
lators serving that particular translator-decoder pair.
Assuming that relay FAT0 of FIG. 75 is operated as an
indication that foreign area tranmslator 0 is the one re-
quired, the hundreds digit of 2 through 9 extending into
FIG. 75 from FIG. 48 of the translator circuitry will
cause the operation of one of the relays HT2 through
HT9 through a make contact of the operated relay FATO0
depending upon the value of the hundreds digit. If the
tens digit transmitted to FIG. 75 from FIG. 50 of the
translator is a 0, conductor TO in FIG. 75 will be
grounded, thereby causing the operation of one of the
relays TT20 through TT90 through a make contact of the
operated one of the relays HT2 through HT9, whereupon
the grounding of one of the units leads U@ through U9
from FIG. 49 of the translator into FIG. 75 will extend
in the right hand portion of FIG. 75 over a make con-
tact of the operated one of the relays TT20 through TT90,
thereby to ground one of the code points C200 through
C909. In the event that the tens digit is something other
than 0, two of the multinumbered tens leads in FIG. 75
will be grounded from FIG. 50 of the translator, whereby
if the tens digitis a 1 or a 2 or a 3, one of the relays TT2R
through TT9R will be operated, if the digitisa 4 ora §
or a 6, one of the relays TT2S through TT9S will be
operated, and if the tens digit is a 7 or 8 or 9, one of the
relays TT2T through TTYT will be operated: in addition,
one of the three relays T147, 258 and 369 will be operated
depending upon the value of the tens digit. In the latter
situation the grounding of one of the units conductors in
the upper part of FIG. 75 will extend over a make con-
tact of the appropriate one of the relays T147, T258 and
T369 and thence through make contacts of the operated
one of the TT2— through TT9- relays to ground one of
the code points C210 through C999.

When the decoder circuit has completed its functions
of foreign area routing, it will remove battery from the
FATO lead in FIG. 75 to release relay FATO, which in
turn will cause the release of all of the operated translating
relays in FIG. 75 to restore the foreign area translator
circuit to normal.

Translator (FIGS. 44-53)

With reference to the block diagram of FIG. 1A, it will
be noted that nine translator circuits are provided
numbered 0 through 8 and, as has been mentioned
previously, these nine translators are paired with nine
decoders numbered 0 through 8. The detailed circuitry of
one such translator number 0 is shown in FIGS. 44
through 53 and is used to provide three-digit code
translation to the decoder circuit associated with the
translator. If codes in an adjacent foreign area are to be
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translated and decoded the translator circuit provides
means for connecting the office code information to the
proper register relays in the translator and for then
forwarding the office code information to the appropriate
foreign area translator associated with the translator-
decoder pair, such as the foreign area translator number
0 show in FIGS. 75 and 76.

The translator circuit is seized by a register-outpulser
through the translator and decoder connector circuit of
FIGS. 77 through 95 after the register-outpulser has re-
ceived three (if no prefix digit exists) or four (with a pre-
fix 0 or 1) digits of the called number. The register-out-
pulser circuit passes a no-prefix, a prefix-0, or a prefix-1
indication to the attached decoder by way of the trans-
lator circuit. The decoder in turn passes a prefix or a no-
prefix indication back to the translator. The register-out-
pulser also passes the three digits of the area, office or
service code to the translator which thereupon registers
and checks this information and proceeds to translate the
three-digit code into one of a possible 810 outputs.

Each output is transmitted to the attached decoder cir-
cuit where it is made available for cross connection to
ultimately operate a route relay in the decoder. The op-
erated route relay in the decoder circuit then controls the
information transmitted to the register-outpulser for com-
pletion of the call.

When all of the information transmitted to the decoder
has been checked, a release signal is sent to the translator
which in turn sends a release signal to the register-out-
pulser. The register-outpulser then releases the connection
through the translator and decoder comnector circuit, al-
lowing the translator and decoder combination to re-
turn to normal so as to be available for another call.

With respect to the release circuit shown in FIG. 45,
the leads TR, TRL, and RL extending to the tramslator
connector and decoder connector of FIG. 79, and there-
through into the attached register-outpulser circuit of
FIGS. 8 through 39, are used to guard against false
grounds and crosses on these conductors, A false ground
on any one of these leads will cause the operation in FIG.
45 of relay XL, which thereupon locks over its own make
contact 10 and conductor AR into FIG. 52 and to ground
under control of the AR key of the miscellaneous circuit.
The upper winding of relay XL is shown connected to the
decoder circuit of FIG. 54 so that this relay XL may be
controlled from the decoder if necessary. In the right hand
part of FIG. 45 relay COX will operate to cause a major
alarm and to light a visual lamp signal whenever relay
XL operates. The translator and the associated decoder
circuit are arranged to be restored to service in the event
that relays XL and COX are operated and locked as a
trouble condition.

Transistor timers are used for timing the translator and
decoder functions. In FIG. 52 are shown two timer cir-
cuits designated the WT timer and the OAT timer, both
indicated as being of the same circuitry as that previously
described in connection with FIG. 86 of the translator
and decoder connector circuitry. The work timer WT starts
timing upon seizure of the translator and times for ap-
proximately 250 ms. If the translator does not complete
its functions during this time interval, the work timer WT
times-out and the translator will then send a trouble re-
lease signal to the translator and decoder comnector cir-
cuitry. The translator and decoder connector circuitry
thereupon will withdraw the seizure signal to release the
translator and will attempt to seize another translator for
completion of the call. If the work timer WT times-out
twice on one seizure, an alarm will be sounded and a trou-
ble release signal will be passed to the attached register-
outpulser circuit. The over-all timer OAT of FIG. 52 starts
timing upon seizure of the translator and times for ap-
proximately 600 ms. If the translator does not complete
its functions during this time interval, and if the work
timer WT has not timed-out, the over-all timer QAT will
time-out to provide visual and audible alarm signals and
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to provide a trouble release signal to the attached register-
outpulser circuitry.

As has been mentioned above, the translator is used
to translate a three-digit code into a code output which is
passed to the associated decoder, which thereupon uses
the code output to provide routing information to the at-
tached register-outpulser. The register-outpulser requests
a connection to a translator by means of the translator
and decoder connector circuitry of FIGS. 77 through 95:
this connector, by operating various multicontact relays,
seizes the translator which in turn seizes the decoder; and,
the translator and decoder connector cuts through the
necessary leads for passing information between the regis-
ter-outpulser and the translator-decoder combination.

As has been mentioned hereinbefore in connection with
description of the detailed circuit operation of the trans-
lator and decoder connector circnitry of FIGS. 77 through
95, operation of the preference relay in that connector
associated with translator 0 of FIGS. 44 through 53 will
cause the release in FIG. 44 of the chain relays CHI,
CH2 and CH3. Relays CH1, CH2 and CH3 are used to
check the contact chains through all translator preference
relays for this particular translator in all of the connectors
of the translator and decoder connector circuitry of FIGS.
77 through 95, as has been explained hereinbefore. Each
connector has a preference relay for each translator-de-
coder combination and when the preference relays for a
particular translator-decoder combination are all normal,
the relays CH1, CH2 and CH3 should be operated. When
a translator is seized, such as the translator 0 of FIGS.
44 through 53, its relays CH1, CH2 and CH3 will become
released. The release of any one of these chain relays
stops the operation of the work timer WT of FIG. 52,
causes the operation in FIG. 52 of relay STM to start
the over-all timer OAT of FIG. 52, and partially com-
pletes the operating path in FIG. 44 for the translator off-
normal relay ON.

Also, as has been mentioned hereinbefore in connec-
tion with the detailed circuitry of the translator and de-
coder connector of FIGS. 77 through 95, when the con-
nector multicontact relays operate, relay HD of FIG. 44
is caused to operate from battery supplied over con-
ductor HD1 from the translator and decoder connector
circuitry of FIG. 79 and to off-normal ground potential
supplied thereto over conductor HD0O in FIG. 44 and
which ultimately originates in the attached register-out-
pulser circuitry. The operation of relay HD of FIG. 44
places resistance holding battery on the HDO0 lead back
to the translator-decoder connector to hold operated the
preference relay therein. Also, in FIG. 44 upon the op-
eration of relay HD, the traffic contro] leads TFC and
TFC1 will be grounded back toward the translator-de-
coder connector circuitry. Also, as has been previously
described, conductor CBR in FIG. 44 extending thereto
from FIG. 83 of the translator-decoder connector cir-
cuitry will become grounded, whereupon the off-normal
relay ON of FIG. 44 is operated in a circuit extending
from ground on conductor CBR in FIG. 44, over break
contacts 10 of relays CH1, CH2 and CH3, and make
contact 4 of relay HD, to negative battery through the
winding of the off-normal relay ON, which operates and
locks in an obvious manner over its own make contact
11. Relay ON, in operating, provides off-normal locking
grounds for various circuits of the translator, applies
ground in the upper right hand portion of FIG. 44 over
its own make contact 12 to the off-normal lead extending
into FIG. 55 of the associated decoder (thereby causing
seizure of the decoder circuit), and causes the operation
in FIG. 44 of relays CB and CBA in a circuit extending
from ground through make contact 5 of relay ON and
break contact 6 of relay MB and in parallel through the
windings of relays CB and CBA and thence to negative
battery over break contact 8 of relay FA. The operation
of relays CB and CBA of FIG. 44 grounds the connector

busy leads CBO0 and CB@1 through CB014 extending
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from FIG. 44 into FIG. 83 of the translator-decoder cir-

cuitry to cause the operation in this latter circuit of all
of the connector-busy reldys associated with the seized
translator in each of the connectors of the translator-de-
coder connector circuitry, thereby 'causing the seized
translator to appear busy to all other calls.

Having been seized, the translator receives information
from the attached register-outpulser over conductors cut
through therebetween by means of the translator-decoder
connector circuitry of FIGS. 77 through 95. If the reg-
ister-outpulser does not have a prefix dlglt (0 or 1) reg-
istered as the A dlglt this information is transmitted to
the decoder which in turn will cause the grounding in
FIG. 44 of conductor NPA, thereby to cause the opera-
tion in FIG. 44 of relay NPA. On the other hand; if the
register-outpulser has a zero or a one preﬁx digit reg-
istered as the A dlglt this information is transmitted to
the decoder which in turn will thereupon cause the
grounding in FIG. 44 of conductor PFA to cause the
operation in FIG. 44 of relay PFA. In FIG. 46, it will
be noted that if relay NPA of FIG. 44 is operated (indi-
cating no prefix digit) the A digit leads A0 through A7
will be connected tothe hundreds digit registers HO
through H7, the B digit leads will be connected to the
tens digit register T0 through T7 and the C digit leads
will be connected to the units digits registers U0 through
U7. On the other hand, if relay PFA of FIG. 44 is oper-
ated (indicating that there was a prefix digit of 0 or-1
in the A digit position of the register-outpulser), the B
digit leads from the connector circuitry will be associated
with the hundreds register of FIG. 46, the C digits leads
with the tens digits register and the D digit leads with
the units digits register. And, it will be noted that all of
these registrations are in the usual two-out-of-five oper-
ated relay basis.

Having registered the three digits of the area, office
or service code, the translator checks to be certain that
only two out of the five register relays for any particular
digit are operated. It will be noted with reference to
FIGS. 48 and 49 that contacts of the hundreds, tens, and
units relays include control over conductors TBLE2,
TBL3 and TBL1 extending into FIG. 45 to the left hand
side of the winding of the trouble relay TBL. These con-
tact arrangements are provided so that if more ‘than two
register relays are operated in any one of the three groups,
a circuit will be completed from ground in FIG. 48 or
FIG. 49, through make contacts of the operated registers,
and over the conductor TBL- into FIG. 45 to cause the
operation of the trouble relay TBL. Relay TBL, in oper-
ating, extends ground frem the left hand side of FIG.
45 over its make contact 10, to conductor TS extending
into FIG. 70 of the associated decoder circuitry, where
this circuit is completed back to conductor TR in FIG.
45 and thence to the winding of relay TR, which in turn
operates and locks over its own make contact 12 to’ off-
normal ground. The operation of relays TBL and TR'in
FIG. 45 will block the translation function and will cause
a trouble release. If less than two register relays operate
in any one of the hundreds, tens, and units registers of
FIG. 46 the translator circuit will block by virtue of be-
ing unable to continue with its function, thereby causing
a time-out in the timer circuitry of FIG. 52 to cause a
trouble release. If the hundreds, tens, and units digits of
the three-digit code to be translated are properly regis-
tered on a two-out-of-five basis in the hundreds, tens, and
units registers of FIG. 46, then the grounds'in FIGS. 48
and 49 will be extended through' contacts of these relays
- so that one of the 810 code leads extending from FIG. 51
to the associated decoder circuit will be ‘grounded. This
grounded code lead will correspond to the area,. office or
service code represented by the ‘first three ‘digits of the

called number (exclusive of any preﬁx Wthh may have

preceded these three dlgxts)
The contact network in FIG. 48, associated with the
hundreds digits relays HO through H7 of FIG. 46, will
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cause the operation of one of the relays HT2 through
HT9 of FIG. 48 corresponding to the hundreds digit of
the three-digit code. This circuit extends from ground
in the upper left hand portion of FIG. 48, through the
two-out-of-five. contact checking network of relays HO
through H7, thence over break contact 11 of the trouble
relay TBL, and thence over make contacts of the two
operated relays HO through H7, to one of the conductors
HT2 through HT9, thence over a make. contact of the
operated home area translator relay HAT (operated in
FIG. 44 under control of the operated one of the two
relays NPA and PFA), and thence to battery through
the winding of the associated relay HT2 through HTY.
The operated tens digit registers T9 through T7 of FIG.
46 will cause the operation in FIG. 50 of one or more of
the relays shown therein depending upon the value of the
tens digit. This circuit extends from ground in the lower
left hand part of FIG. 48, through the two-out-of-five
contact checkmg network of relays TO through T7, over
conductor TT in FIG. 50 where it will cause the opera-
tion of one of the three relays T147, T258 and T369

) dependmg upon the tens digit of the three -digit code In

addmon, the tens digit, in conjunction with the operated
one of the relays HT2 through HT9 of FIG. 48, will deter-
mine which specific one of the TT-R, TT-S and TT-T

. relays is operated corresponding to the hundreds and

30

tens digits of the three-digit code. The operated relay HT2
through HT9 of FIG. 48 will determine which one of the
eight poss1ble relays in the R, S, and T groups is required
for a given code, while the tens d1g1t will determine which

. particular suffix letter R, S, or T is required. The R suffix

denotes tens digits 1, 2 and 3; the S suffix denotes tens
digits 4, 5 and 6; and, the T suffix denotes tens digits
7, 8 and 9. If the tens digit were a zero, then one of the
relays TT20 through TT90 of FIG. 50 is operated instead

. of one of the R, S or T relay groups.

40

The particular code lead of FIG. 51 correspondmg
to the three-digit code and which is activated is grounded
under control of the units digit relays U0 through U7 of
FIG, 46. This circuit extends from ground in FIG. 49,
over a two-out-of-five contact checking network on the
units relays, thence through back contact 4 of relay PS,
thence over make contacts of the two operated units
relays to ground one of the conductors U0 through U9
extending over cable U0-U9 into FIG. 51, and thence over

.. make contacts of the combination of operated relays of

50

FIG. 50 to ground one of the 810 conductors extending
from FIG. 51 to FIG. 67 in the associated decoder cir-
cuit. .

If the hundreds and tens digits of the three digit code
are respectively 11 then the contact translating networks
on the hundreds and tens digit registers of FIG. 46 will
cause the operation in FIG. 48 of relay 11X. This circuit
will extend from ground in the upper left-hand part of
FIG. 48, through the two-out-of-five contact checking net-

. work of the hundreds digit relays, over break contact 11
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of relay TBL, and thence through make contact 12 of
relay HO, make contact 2 of relay H1, make contact 8
of relay T0, make contact 8 of relay T1, make contact
1 of relay HAT, to a negative battery through the wind-
ing of relay 11X. With reference to FIG. 51, it will be
noted that the code leads 110 through 119 are activated
under control of the units digit registers U0 through U7
of FIG. 46 and make contacts of the relay 11X,

When one of the code leads of FIG. 51 is grounded
into the FIG. 67 of the associated decoder circuit, a cor-
responding code point in the decoder is grounded to
ultimately operate a route relay therein. The operated
route relay in the decoder circuit controls the informa-
tion that is transmitted to the register-outpulser for con-

* trol of the routing of the call. This routing control infor-

mation is passed from the decoder circuit through the
translator-decoder connector of FIGS. 77 through 95 to
the attached register-outpulser. When all of the transmit-
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ted information has been registered and locked in the
attached register-outpulser circuit of FIGS. 8 through
39, check relays are operated in the decoder circuit which
in turn will apply ground potential to conductor RL in
FIG. 45 of the translator, thereby to cause the operation
in FIG. 45 of the release relay RL, which locks over its
own make contact 12 to off-normal ground. Relay RL, in
operating, applies ground in FIG. 45 over its own make
contact 8 to the release conductor RL extending through
the translator-decoder connector circuitry of FIG. 79 to
the attached register-outpulser to operate a release relay
in the register-outpulser. The operated release relay in the
register-outpulser causes the release of the register-out-
pulser portion of the translator-decoder connector of
FIGS. 77 through 95 and releases relay HD in FIG. 44,
which thereupon opens the battery holding lead over con-
ductor HDOO from FIG. 44 back into the translator-
decoder connector circuitry to in turn cause the release in
that connector circuit of the translator-decoder portion
thereof. When the translator preference relays in all of the
connectors of the translator-decoder connector circuitry
of FIGS. 77 through 95 are released, then the three chain
relays CH1, CH2 and CH3 of FIG. 44 will become re-
operated. Also, the release of the translator connector re-
lay portion of the translator-decoder connector circuitry
will cause the release in FIG. 44 of the translator off-
normal relay ON, which in turn causes the release of the
off-normal relay in the associated decoder and of the
release relay RL in FIG. 45 of the tfranslator. Further-
more, in FIG. 44 relays CB and CBA become released
and relay STM in FIG. 52 is released to thereby restore
the translator to normal.

As has been mentioned above, the work timer WT of
FIG. 52 starts timing upon release of any one of the chain
relays CH1, CH2 and CH3 of FIG. 44 and times for an
interval of approximately 250 ms. If the work timer WT
times-out, as indicated by the operation of relay WT in
FIG. 52, a circuit is completed in the lower right hand
part of FIG. 52 to cause the operation of relay WTO ex-
tending from ground, through make contact 5 of relay
WT, break contact 3 of relay WTIL, to negative battery
through the winding of relay WTO. The operation of relay
WTO causes the work timer WT to become recycled and
causes the operation of relay WTL under control of make
contact 11 of relay WTO and make contact 1 of relay
STM. When the work timer WT is recycled, relay WT
released, allowing relays WTO and WTL to lock-operated
in series with each other under control of the operated
relay STM. The operation of relay WTL allows the WT
timer to start timing again for a second interval of 250
ms. A second time-out of the work timer WT will cause
the operation in FIG. 52 of relay TOR in a circuit ex-
tending from ground in FIG. 52 over make contact 5 of
relay WT, make contact 3 of relay WTL, to negative bat-
tery through the winding of relay TOR which, upon oper-
ating, locks over its own make contact 5 under control of
make contact 1 of relay STM. The operation of relay
TOR, in addition to bringing in the usual visual or audible
alarm conditions, will extend ground in FIG. 45 over its
make contact 3 to the trouble release lead TRL extending
into the translator-decoder connector circuitry to even-
tually cause the release of the translator circuit.

The over-all timer OAT of FIG. 52 operates in 2 man-
ner similar to that of the work timer WT but is under the
control of relay STM of FIG. 52. The over-all timer OAT
starts timing upon the operation of relay STM and times
for an interval of approximately 600 ms. As has been
mentioned previously, relay STM operates upon the re-
lease of any one of the chain relays CHI1, CH2 and CH3
of FIG. 44 and, in operating, is held operated under con-
trol of relays HD of FIG. 44, RL or TBL of FIG. 45, or
of the off-normal relay in the associated decoder cir-
cuitry. If the associated translator or decoder does not
complete all of its functions within the 600 ms. time
interval, relay OAT of FIG. 52 will operate to in turn
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cause the operation in FIG. 52 of relay TOR to bring in
the usual alarms and to cause a trouble release signal to
be transmitted to the attached register-outpulser circuitry
by virtue of conductor TRL of FIG, 45 extending to the
translator-decoder circuitry.

‘When the office is provided with permanent signal hold-
ing trunks, and if the register-outpulser recognizes that
a permanent signal condition exists on a calling line, the
register-outpulser will bid for a translator through the
translator-decoder conmector circuitry of FIGS. 77
through 95; and, when the transiator is seized, ground will
be applied to the PS lead in FIG. 44 to cause the operation
of relay PS identifying the call as a permanent signal call.
Under these circumstances, with reference to FIG. 49 of
the translator circuit, ground is supplied over make con-
tact 10 of the translator off-normal relay ON and thence
through back contacts 4 of all of the units register relays
of FIG. 46, thence over make contact 4 of relay PS, and
over make contact 5 of relay PS, to ground conductor PS
extending into FIG. 67 of the decoder circuit to cause the
operation therein of a suitable route relay to indicate rout-
ing for a permanent signal holding condition. The decoder
will thereupon transmit information to the attached regis-
ter-outpulser as to the proper routing for attaching this
permanent signal calling line condition to a permanent
signal holding trunk. When all of the transmitted informa-
tion has been registered and locked in the attached regis-
ter-outpulser circuit, the operation of all of the check
relays in the decoder will cause the operation in FIG. 45
of the translator release relay RL, which in turn will re-
sult in the release of the associated translator and decoder
circuits which are attached to the register-outpulser.

Decoder (FIGS. 54-74)

It will be noted with reference to the block diagram of
FIG. 1A that nine decoder circuits are provided and are
numbered 0 through 8, to be paired with the correspond-
ing translator circuits 0 through 8. FIGS. 54 through 74
show the detailed circuitry of one such decoder No. 0.
The decoder circuit is used in conjunction with an asso-
ciated translator circuit to provide routing and pulsing
information to a register-outpulser such as the one of
FIGS. 8 through 39. The associated transiator provides
three-digit code translation into one of 810 code point
outputs which appear in the bottom part of FIG. 67. The
energized code point of FIG. 67 is screened by means of
thé . trunk class information obtained through the trunk
class connector of FIG. 96 and is screened by the prefix
(no: prefix, prefix 1 or prefix 2) information supplied from
the register-outpulser to control the operation of a route
relay and a route supplementary relay in the decoder cir-
cyit. The contacts of these relays are cross-connected to
centrol the transmission of routing and pulsing informa-
tion. back to the register-outpulser. If office codes in an
adjacent foreign area are to be translated, the particular
translator involved provides means for forwarding the
office code information to the proper foreign area trans-
lator, such as the one disclosed in FIGS. 75 and 76. The
routing output of the foreign area translator is then used
to operate the route relays in the decoder circuit, the for-
eign area translator output appearing in FIG. 60 on such
leads as those designated FAR000 through FARO029, et
cetera.
- The decoder circuit and its associated translator are
seized by the register-outpulser through the translator
and decoder connector circuitry of FIGS. 77 through 95
after the register-outpulser has received three (no prefix)
or four (prefix 1 or 0) digits of the called number. The
translator circuit, in going off-normal, starts its various
timing circuits to time various phases of the translator-
decoder function and in turn causes the decoder to go
offsnormal.

When the translator and decoder connector circuitry
of FIGS. 77 through 95 has closed through the leads be-
tween the register-outpulser, the translator and the de-
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coder, the register-outpulser circuit passes an indication
to the decoder as to whether or not there was any prefix
digit ahead of the called number. The decoder in turn will
pass this prefix indication back to the translator. The
register-outpulser also passes the three digits of the area,
office or service code to the translator on a two-out-of-five
coding basis. The translator registers and checks this
information and then proceeds to translate the three-digit
code into one of the possible 810 code point outputs
shown in FIG. 67.

When the decoder is seized it will operate its trans-
mitting lead connector relays TLC- of FIG. 69 to
transfer the transmission leads from the cross detecting
relays XTL~ of FIG. 69 to the transmitted informa-
tion terminals such as are shown extending to the decoder
in the lower portions of FIGS. 61, 62, 63 and 64. A start
signal is then sent to the trunk class connector circuit to
obtain trunk class information. When this trunk class is
registered in the decoder circuit, the start signal is with-
drawn from the trunk class connector.

Each code point output from the translator circuit is
made available to the decoder circuit cross connections
of FIGS. 60 and 67 for grouping and for operation of a
route relay. Using the prefix information, the code output
point from the translator, and the trunk class informa-
tion the decoder operates a route relay such as one of the
relays ROO through R79 of FIG. 71 to supply the fol-
lowing type of information to the attached register-out-
pulser: (a) the number of digits to expect in the called
number, (b) an indication of whether or not the call is a
reverting call and (c) information as to whether or not
the particular call is to use controlled outpulsing by the
register-outpulser. In the event that controlled outpulsing
is required, the route relay will operate a route supple-
mentary relay such as relays RS00 through RS19 of
FIG. 71 to supply further information to the attached
register-outpulser: (a) the type of outpulsing to be used,
(b) availability of an alternate route, (¢) whether or not
any of the called digits is or are to be deleted with respect
to outpulsing-beyond, (d) how many arbitrary exit digits
are to be used and the value thereof, (f) the digit position
in the exit digit registers of the KP pulse for multifre-
quency pulsing control, and (g) whether or not a “STOP-
GO” signaling condition is to be expected upon trunk
seizure.

After the decoder circuit has made a check to ascertain
the availability of an outgoing trunk for the required
routing, the decoder places resistance battery on the trans-
mitting leads back into the attached register-outpulser
cirouit to cause the operation therein of the information
register relays. Locking grounds returned over the trans-
mitting leads from the locked register-outpulser informa-
tion relays will canse the operation in the decoder of
various check relays to indicate that all of the transmitted
routing and pulsing information has been properly regis-
tered and locked in the attached register-outpulser. The
decoder then passes a release signal to the associated
translator circuit, which in turn sends a release signal to
the attached register-outpulser, which in response thereto
causes the release of the attached translator and decoder
circuits. )

The timing of the translator and decoder functions is
accomplished by the timing circuits previously described
and included in the circuitry of the translator shown in
FIGS. 44 through 53. As will be recalled, if the translator
and the decoder do not complete their functions during
the time intervals involved, the timing circuits will pass
trouble release signals to the translator and decoder con-
nector circuitry, which thereupon will release the attached
translator and decoder and allow the register-outpuser to
attempt to seize another translator-decoder pair.

Upon receiving three (no prefix) or four (with a prefix
of 0 or 1) digits of the called number, the register-out-
pulser will request connection to a translator and a de-
coder by way of the translator and decoder connector
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circuitry of FIGS. 77 through 95. The translator prefer-
ence relay in that connector operates and in turn seizes a
translator, such translator 0 of FIGS. 44-53, which in
turn will seize the associated decoder circuits by causing
the operation in FIG. 55 of the off-normal relay ON of
decoder circuit 0. Also, when the preference relay in the
translator and decoder connector circuitry operates,
ground is connected to lead 1TR extending into FIG. 54
from the connector circuitry of FIG. 95 if this was a first
trial seizure by the translator and decoder connector
circuitry. If this was a second trial seizure, lead 2TR in
FIG. 54 is grounded to operate relay 2TR in FIG. 54. A
second trial is made by the translator and decoder cir-
cuitry is the event that the translator and decoder used
for the first trial should encounter trouble. Eventually,
the multicontact relays in the translator and decoder con-
nector circuitry operate to cut-through the leads neces-
sary for passing information between the register-out-
pulser and the attached translator-decoder combination.

The decoder is arranged to handle both service and test
calls, On test calls requiring decoder usage, relay TST of
FIG. 54 is operated by a ground signal over conductor
TST in FIG. 54 extending thereto from FIG. 61 and
thence thereto from the translator-decoder connector of
FIG. 85. Relay TST in FIG. 54, in operating, transfers
control of the release functions to the test circuit involved.
On service calls, conductor SC in FIG. 54 is grounded by
the attached register-outpulser circuitry so that in the
event of trouble this grounded conductor is used in FIG.
54 to give a service call indication to a trouble ticketer
(not shown).

The decoder is arranged to handle three different seiz-
ure indications. These seizure indications are used by the
decoder in conjunction with the code point output of the
translator (see FIG. 67) to provide the proper routing
for adjacent foreign area codes, interchangeable office
and area codes, and for codes with an alternate route
under such circumstances as when the register-outpulser
has received a level busy indication from one of the
selectors in the outgoing switch train. On the original
attempt to set up a call conductor 0S in FIG. 54 is
grounded to cause the operation in FIG. 54 of relay 0S.
Relay 1S in FIG. 54 is operated by a grounded conductor
1S from the register-outpulser whenever the latter circuit
reseizes the decoder after an office code has been regis-
tered on a call to an adjacent foreign area or after the
conflicting code timing in the register-outpulser has re-
solved the conflict between an interchangeable area and
office code to give a seven- or ten-digit call indication.
Relay 2S in FIG. 54 is operated by the grounding of con-
ductor 2S from the attached register-outpulser whenever
the latter circuit reseizes the decoder after having de-
tected a level busy indication from one of the selectors in
the outgoing switch train on a call that has been indicated
to the register-outpulser as having an alternate route
available. It will be noted in FIG. 54 that the leads 0S,
1S and 2S are extended into the trouble ticketer (not
shown) to indicate the class of service in the event of a
trouble condition.

The register-outpulser translates the digit registered in
the A-digit position and determines whether or not the
first digit involved a prefix. If the first digit is a one, then
conductor AD1 in FIG. 54 is grounded to cause the
operation of relay PF1 in FIG. 54. If the first digit is a
zero, then conductor ADO in FIG. 54 is grounded to cause
the operation of relay PF0. And, if the first digit is some-
thing other than a one or a zero, then the conductor NP
in FIG. 54 is grounded from the attached register-out-
pulser circuit to cause the operation in FIG. 54 of relay
NP. Under the control of the operated one of these prefix
indication relays of FIG. 54 the decoder will transmit a
signal to the attached translator extending from ground in
FIG. 53, over a one-and-one-only check circuit of the con-
tacts of relays 0S, 1S and 2S, and thence over a one-out-
of-three check circuit over contacts of the relays NP, PF0
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and PF1, to conductor X extending from FIG. 55 into
FIG. 54, thence through break contact 1 of relay FAT,
and thence out over conductor NPA or PFA to the at-
tached translator circuit to give a corresponding indica-
tion of no prefix or a prefix. In the attached transiator
the grounding of conductor NPA from FIG. 54 will
cause the operation of a no prefix relay which is used to
register in the hundreds, tens and units positions of the
registers in the translator the respective first three dialed
digits of the called number. On the other hand, if con-
ductor PFA of FIG. 54 is grounded onto the attached
translator circuit, indicating a prefix of zero or one, then
the translator causes the respective hundreds, tens and
units digits registers of the translator to be activated in
accordance with the respective B, C and D digits of the
called number, thereby disregarding the initial prefix
which will have been in the A-digit position.

If the hundreds, tens and units digits of the three-digit
code to be translated are properly registered in the hun-
dreds, tens and units relays in the attached translator then
contacts of these relays will cause the grounding of one
of the 810 leads extending into FIG. 67 from FIG. 51
of the attached translator. This grounded code point in
FIG. 67 will correspond to the area, office or service code
represented by the first three digits of the called number,
exclusive of any prefix if such a prefix has been dialed.

The operation in FIG. 55 of the off-normal relay ON
of the decoder causes the operation in FIG. 69 of relay
TLC under control of make contact 12 of relay ON. The
operation of relay TLC in turn causes the operation in an
obvious manner in FIG. 69 of the four connector relays
TLC1, TLC2, TLC3 and TLC4. It will be noted in FIGS.
61, 62, 63 and 64 that the operation of relays TLC1
.through TLC4 completes connections between the route
series relay contacts and the conductors extending back
through the translator and decoder connector circuitry to
the attached register-outpulser. Prior to the operation of
these relays TLC1 through TLC4, the various informa-
tion leads extending back toward the translator and de-
coder connector circuitry of FIGS. 77 through 95 are ex-
tended over break contacts of relays TLC1 through TL.C4
to the windings of the cross detecting relays XLT1 through
XLT3 of FIG. 69, the purpose of which will be discussed
below.

Upon the operation of the off-normal relay ON of FIG.
55 and relay TLC of FIG. 69, the decoder circuitry will
initiate a bid for connection to the trunk class translator
circuit of FIG. 96 by placing resistance battery on con-
ductor STO in FIG. 68 in a circuit extending from negative
battery in FIG. 68, through the resistance CL, over make
contact 12 of relay TLC, break contact 8 of relay CN,
break contact 6 of relay CLX, thence through break con-
tacts 6 of all of the class relays CLO through CL9, and
thence over make contact 5 of the off-normal relay ON
to conductor STO extending into the trunk class connector
circuit of FIG. 96. As has been mentioned hereinbefore
in connection with the detailed description of the trunk
class connector circuit of FIG. 96, one and only one class
identification can be made at any one time and thus the
trunk class connector has a preference and lock-out cir-
cuit to prefer one decoder and to lock-out all other de-
coders until the selected decoder withdraws its bid for
service. The trunk class connector passes a ground through
the selected decoder on conductor CI0 extending into FIG.
68 from the trunk class connector of FIG. 96, thence over
conductor CI into FIG. 54, and thence over cable A into
FIG. 64, whereupon it extends over a cable into the trans-
lator-decoder connector circuitry of FIG. 88, where it
eventually finds its way to the register-outpulser circuitry
and into the register, trunk and link circuit of FIG. 7 to
the CI punching, thence across a strapping to one of the
punchings CLO through CL9, and thence over one of the
conductors CL0 through CL9 back through the trunk class
connector circuit into FIG. 68, to battery through the
winding of one of the class relays CLO through CL9. One
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of the relays CL8 through CL9 of FIG. 68 operates and
thereby opens the battery start lead in the upper part of
FIG. 68 to the trunk class connector circuitry, allowing
the latter circuit to release. A one-up-only check on the
contacts of the relays CLO through CL9 completes a path
for causing the operation of one of the multicontact class
screening relays CS0 through CS9 of FIG. 68. This latter
circuit extends from battery in FIG. 68, through the re-
sistance CL and contacts of relays TLC, CN and CLX,
thence through a one-and-one-only operated network - of
the contacts of relays CLO through CL9, and thence
through make contact 1@ of the operated one of relays
CL9 through CLS9, to one of the conductors CLO through
CL9 extending from FIG. 68 into FIG. 73, and therein
over a cross connection between punchings CLO through
CL9 and CS¢ through CS9, over the activated conductor

'CS9 through CS% back into FIG. 68 to cause the opera-

tion of one of the screening relays CS0 through CS9.

If a coin indication is received from the register-out-
pulser circuitry, conductor CC in FIG. 54 will be grounded
and wiil thereupon extend into FIG. 68 to cause the
operation of relay CN which thereupon opens the start
lead STO in FIG. 68 to the trunk class connector by
opening its back contact 8, since a class identification is
not nescessary on this kind of a call. Furthermore, the
operation of relay CN applies battery over its make con-
tact 8 in FIG. 68, thence over conductor CN into FIG. 73
where punching CN may be cross connected to any one
of the class screening punchings CS0 through CS9 depend-
ing upon which one these is reserved for coin class, and
thence over the class screening lead CS0 through CS9 back
into FIG. 68 to cause the operation in FIG. 68 of that
screening relay CS¢ through CS9 which is an indication
of a coin class.

With reference to FIG. 67, a route is not necessarily
identified solely by the grounding of one of the 810 code
points shown therein but may require a combination of
code point and class of service. The trunks are assigned
classes for control of the routing and the process of com-
bining code point and class of service to identify a route
is referred to as service treatment, This service treatment
is accomplished by using the class of service screening
relays CSO through CS9 of FIG. 68 and their associated
cross connections. For instance, in the lower left-hand
part of FIG. 68 are shown a number of contacts of the
screening relays CS6 through CS9 shown interconnecting
two groups of leads extending to punching circuits in the
cross connecting field of FIG. 60 whereby one of the
grounded code points of FIG. 67 may be connected to
one of the punchings SC00 through SC29 of FIG. 60,
and thence will extend into FIG. 68, and over a make
contact of one of the operated screening relays CS9
through CS59, and thence back into FIG. 60 to ground
one of the code points S00¢ through S954, which in turn
can be cross connected to one of the punchings RC00
through RC79 to control the operation of a route relay
when the so-called service treatment is required.

In FIG. 60 it will be noted that the punchings designated
RC06 through RC79 extend into FIG. 71, thence through
the windings of the corresponding route relays R0O0
through R79, back over conductors R0 through R79 into
FIG. 60, and thence to a corresponding set of eighty
punchings which in turn are cross connectable to the
punchings RB1 through RB4 extending into FIG. 56
where the operating battery supply for these route relays
is shown. Of course it will be appreciated with reference
to FIGS. 60 and 67 that a grounded one of the 810 code
output leads from the translator of FIG. 51 may be cross-
connected directly to one of the punchings RC00 through
RC79 of FIG. 60 without going through the class screen-
ing process above-described with respect to the relays CS0
through CS9 of FIG. 68 in the event that service treat-
ment is not required for the proper routing of a given
code. ’

As will be appreciated, one of the route relays R0
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through R79 of FIG. 71 will be operated from a grounded
code point of FIG. 67 when sufficient information is avail-
able to establish a route. With relay TSTB of FIG. 58
operated in an obvious circuit under control of make
contact 4 of relay ON, upon the operation of one of the
route relays ROO through R79 of FIG. 71, relay TSTA
in FIG. 65 is operated in series with one of the relays
RA1 through RA4 in an obvious manner under control
of make contact 8 of relay TSTB, a make contact of the
operated route relay R00 through R79, a break contact
of one of the relays GS1 through GS4 and make contact
1 of off-normal relay ON. The operation in FIG. 65 of
relay TSTA initiates the release in FIG. 58 of relay TSTB.
The operation of one of the route relays R00 through
R79 of FIG. 71 also causes the operation in FIG. 71 of
one of the route supplementary relays RS00 through RS19
of FIG. 71 or one of the relay combinations RVT, NAR
or NS, ARA to provide arbitrary digit, digit deletion and
type of outpulsing information to the register-outpulser,
Also, the operated route relay activates transmission leads
back toward the register-outpulser to indicate which digits
of the called number are actually to be used for outpulsing
beyond. In the right-hand portion of FIG. 71, it will be
noted that a make contact of the operated route relay
extends a ground over one of the conductors LROO
through LR79 into FIG. 73 where a cross connection be-
tween punchings will energize one of the punchings LH
or RH extending back into FIG. 71 to cause the operation
of one of the relays LH and RH. Under control of the
operated route relay and the operated relay LH or RH,
a circuit extends from the left-hand part of FIG. 71 to
one of the conductors RT00 through RT79 and one of
the conductors P00 through P39 extending into FIG. 73
and thence by cross connections to cause the energization
of one of the punchings RS00 through RS19, RVT, NS-A,
NS-N, SDR-A, et cetera through DPC-N and thence
back into FIG. 71 to control the various relays RS00
through DPC.

In addition, the operated route relay initiates a test of
the appropriate trunk route to determine if any trunks are
available for handling this particular call. With reference
to FIG. 58, if at least one trunk is idle in the appropriate
group relay TKA will be operated in a circuit extending
from the right-hand side of FIG. 58 on conductor GB00
through GB39 (each one of which will be grounded if a
trunk in the particular group represented thereby is idle),
thence into FIG. 73 and over a cross connection to the
assigned one of the terminals TKAO0 through TKA79,
thence into FIG. 58 and over a make contact of the
operated route relay ROO through R79, thence over a
break contact of the ground supply relay GS1 through
GS4, thence over break contact 3 of relay TST, break
contact 8 of relay TKA, over make contact 20 of relay
RH or LH, thence over break contact 8 of relay 2S, break
contact 5 of relay RAV, make contact 10 of relay RB
(see FIG. 56), and thence to negative battery through the
winding of relay TKA. If no trunks are idle in the ap-
propriate trunk group, route advance takes place to an
alternate route. This is initiated by the operation in FIG.
58 of relay RAV under control of off-normal ground sup-
plied to the winding of relay RAV over make contact 8
of relay TSTA, break contact 10 of relay TKA, and break
contact 7 of relay TSTB. In the event that relay TKA of
FIG. 58 operates to indicate the availability of a trunk in
the appropriate trunk group, relay TKB of FIG. 58 op-
erates in a circuit extending from battery in FIG. 58,
through the winding of relay TKB, conductor CK2 ex-
tending into FIG. 69, thence through a chain of No. §
back contacts of all of the check relays in the decoder
circuitry, thence over conductor CK1 into FIG. 58, over
make contact 10 of relay TKA and make contact 8 of
relay TSTA to off-normal ground. Relay TKB, in operat-
ing, locks over its own make contact 24 to off-normal
ground. As will be seen hereinafter, the operation of relay
TKB of FIG. 58 will allow the operation in FIGS. 61, 62,

(37

10

20

25

30

35

40

45

50

55

60

65

70

75

74
63 and 64 of the various check relays ARK1 through
DGK in the decoder as an indication that the digit and
routing information transmitted to the register-outpulser
had been properly registered. These check relays become
operated by the locking ground returned to the decoder
from the register relays in the register-outpulser circuit.

With reference to the punching sheet of FIG. 60, it
will be noted that the route relay terminals R00 through
R79 associated with the route relays of FIG, 71 are
cross-connectable to one of four terminals RB1 through
RB4 to provide prefix screening and to supply operating
battery from FIG. 56 in order to operate the route relay.
The R-terminal is cross-connected to terminal RB1 in
FIG. 60 for those route relays that do not require any
prefix screening, such as vacant code route, alternate
routes, intercept routes, permanent signal routes, oper-
ator routes and so forth. The R terminal is cross-con-
nected to the RB2 terminal for those route relays which
are for routes to be intercepted if a prefix one has been
dialed. The R-terminal is cross-connected to the RB3 ter-
minal for those route relays which are for routes to be
intercepted if no prefix is glialed. The R-terminal is cross-
connected to the RB4 terminal for those route relays
where no prefix indicates a seven-digit route and where a
prefix one indicates an area code was dialed and where re-
route to a route relay for the ten-digit route is required.
The contact configuration shown for the route relay bat-
tery supply of FIG. 56 will indicate the manner of this
prefix screening. For instance conductor RB1 in FIG. 56
is connected directly to the winding of relay RB and is
under control of none of the prefix screening relays NP,
PF1 and PF0 of FIG. 54. It will also be noted in FIG.
56 that conductor RB2, if grounded from FIG. 60, will
cause the operation of relay RB for no prefix or for a pre-
fix zero and will cause the operation of the intercept relay
INT only in the event that the prefix is a one. On the other
hand, if conductor RB3 in FIG. 56 is grounded from the
corresponding terminal of FIG. 60, it will be appreciated
that this particular route is to be intercepted only in the
event that no prefix has been dialed. Lastly, it will be noted
that conductor RB4 will cause the operation of the reroute
relay RR in the event that a prefix one has been dialed.

Four ground supplies are provided for the route relays
represented by the ground supply relays GS1 through
GS4 of FIG. 72. It will be noted in various of the circuits
of the decoder such as in FIGS. 71 and 65 that front and
back contacts of these relays GS1 through GS4 are used
to control the ground supply to four separate groups of
route relays. In general, the first and second ground sup-
plies GS1 and GS2 are for direct or preferred routes,
the third ground supply GS3 is generally for alternate
routes and the fourth ground supply GS4 is for final
routes such as tone or announcement trunks, intercept et
cetera.

When alternate routes are provided the decoder will
have this information and will route advance to the al-
ternate route when the preferred route is busy. The de-
coder checks to determine whether an idle trunk is avail-
able in the preferred route before sending routing infor-
mation to the register-outpulser. If all trunks are busy,
the decoder route advances to the alternate route and
sends this information to the register-outpulser. When all
of the trunks in the trunk group associated with the oper-
ated route relay are busy, as has been mentioned herein-
before, relay TKA of FIG. 58 does not operate. The oper-
ated route relay causes the operation, as has been men-
tioned, of relay TSTA in FIG. 65 in series with one of
the relays RA1 through RA4. Then, when relay TSTB of
FIG. 58 releases, with relay TKA of FIG. 58 unoperated,
a path is closed in FIG. 58 as has been described previous-
ly, to cause the operation of the route advance relay RAV.
With one of the relays RA1 through RA4 of FIG. 65
operated and with relay RAV of FIG. 58 operated, the
ground supply relay GS1 through GS4 of FIG. 72 associ-
ated with the particular operated route relay will become
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operated to open the ground supply to all of the contacts
of that particular operated route relay. The operation of
the ground supply relay GS1 through GS4 of FIG. 72
allows, the release in FIG. 65 of relay TSTA, thereby
causing the reoperation in FIG. 58 of relay TSTB and
the release of relay RAV, which in turn will cause the
release in. FIG. 65 of the operated relay RA1 through
RA4. The release of relays RAV of FiG. 58 and RA1L
through RA4 of FIG. 65, with the route relay and the
ground supply relay GS1 through GS4 of FIG. 72 oper-
ated, causes the grounding in FIG. 65 of a particular ter-
minal RA00 through RA79 in an obvious manner. In
FIG. 60 the grounded terminal RA00 through RA79 will
be cross-connected to one of the route relay punchings
RCOG0 through RC79 to cause. the operation of a route
relay in a righer numbered ground supply in order to
ascertain the alternate route. The routing. information
relating to this new operated route relay for the alternate
route is then transmitted to the attached register-outpulser.
The decoder will now have two route relays operated; but,
the information from the route relay in the lower num-
bered ground supply is made ineffective because of the
operation of the associated ground supply relay GS1
through GS4 of FIG. 72. Wherever the decoder route
advances it operates the ground supply relay for the route
relay to be advanced away from, thereby eliminating the
transmission of the routing information for that particular
busy route.

The route relay for a seven- or a ten-digit route re-
quiring no controlled outpulsing will have its terminal
RT00 through RT79 (see FIG. 73) cross-connected to
punching NS-A in FIG. 73 if an alternate route is avail-
able and will be connected to punching NS-N in FIG.
73 if no alternate route is availble. When the trunk

availability check is made (relays TKA and TKB of &

FIG. 58 are operated to indicate availability of a trunk),
relay NS of FIG. 71 will be operated in series with one
of the relays NAR (no alternate route available) .and
ARA (alternate route available). Upon the operation
of relay N, ground is supplied in FIG. 64 over make
contact 10 of relay NS, through diode K27, through the
winding of relay PKC, to resistance battery over make
contact 14 of relay TKB, thereby operating the PCK
check relay which locks to ground over its own make
contact 19, If relay ARA of FIG. 71 is operated it com-
pletes a circuit for causing the operation of FIG. 64
of the check relay ARAK. This circuit extends from
ground in the upper right-hand part of FIG. 64, through
resistance GB, through diode K32, over make coatact 10
of relay ARA, break contact 8 of relay AR, and thence
over the conductor ARA, through the translator and
decoder connector circuitry to cause the operation in
the attached register-outpulser of a corresponding register
relay, which thereupon will lock and will return locking
ground over conductor ARA into FIG. 64 which will
thereupon extend through diode K31 and the winding
of relay ARAK to resistance battery under contrel of
make contact 1§ of relay TKB. Relay ARAK thereupon
operates in this circuit and locks under control of its
own make contact 10 to ground. If relay NAR of FIG.
71 is operated it will simulate the return of locking
ground from the register-outpulser circuit by applying
in FIG. 64 ground over its make contact 11 directly to
the lower electrode of diode K31 to cause the operation
of relay ARAK. Furthermore, in FIG. 64 the conductor
‘DE00 through DE79, carrying a potential supplied at
the upper winding of relay DGK (somewhere between
ground and negative battery) under control of the oper-
ated route relay, extends into FIG. 66 where the ener-
gized terminal will be cross-connected to the 7DG or
10DG punching as the case may be. The energized lead
TDG or 18 DG is returned to FIG. 64, thence over make
contact 19 or 11 of relay TLC4, conductor A or C into
FIG. 69, and thence over conductor 7DG or 10DG
back into FIG. 64 and to the attached register-outpulser
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circuit. The appropriate relay will thereupon be operated
in the register-outpulser and. will return locking ground
over these conductors such as will cause the opera-
tion in FIG. 64 of the check relay DGK. With ref-
erence to FIG. 69 it will be noted, upon the operation
of relays PCK, ARAK and DGK of FIG. 64 and relay
NS of FIG. 71, that a circuit is completed for sending
a release signal to the associated translator.. This cir-
cuit extends from off-normal ground in FIG. 69, over
break contact 5 of relay CAK, break contact 8 of relay
LFA, make contacts 2 of relays ARAK, PCK and DGK,
and thence over make contact 6 of relay ‘NS and over
break contact 2 of relay TST to.the release conductor
RL extending to the associated translator circuit.

The route relay for a seven-or a ten-digit route which
does require controlled outpulsing will have its terminal
RTG) through RT79 of FIG. 71 cross-connected (see
FIG. 73) to one of the terminals RSG0 through RS19
to cause the operation in FIG. 71 of one of the relays
RS00 through RS19. In addition, the LR00 through LR79
conductor (see FIG. 71) of the associated route relay
will be cross-connected (see FIG. 73) to an LH or an
RH terminal to thereby cause the operation in FIG. 71
of relay LH or RH. The operation of the route sup-
plementary relay RS00 through RS19 of FIG. 71
and one of the relays LH and RH causes the ener-
gization of one of the conductors P90 through P39 in
the lower left-hand corner of FIG. 71 which in turn is
cross-connected (see FIG. 73) to one of the terminals
SDR-A through DPC-N to in turn cause the operation
in FIG. 71 of one of the relays SDR, SG and DPC in
series with one of the relays NAR and ARA to supply
the following items of information: (1) the number of
arbitrary digits to be used for outpulsing up to a maxi-
mum of six digits including the exit digits and the KP
signal used to precede the multifrequency outpulsing
beyond, (2) the number of digits to be deleted which
can be either 0, 1, 2, 3, 6 or alj digits, (3) the type of
outpulsing which can be step-by-step type dial pulsing
with no “STOP-GO” trunk signaling condition, or dial
pulsing with “STOP-GO,” or multifrequency outpulsing,
and (4) whether or not an alternate route is available.

With respect to the actual transmission of up to six
arbitrary digits of information from the decoder to the
register-outpulser, as represented in FIGS. 61, 62 and 63
by the respective groups of conductors ARO through
AR7, BRO through BR16, CRO through CR10, DRO
through DR10, ER0® through ER7 and FRO through
FR17, it will be noted that the B, C and D digit positions
include leads designated BR10, CR10 or DR10. In the
event of the necessity of mu'tifrequency outpulsing
beyond, it will be required that one of thece three dizit
positions include "the so-called KP multifrequency pulse
signal comprising the energization of conductors BR2
and BR10 or CR2 and CR10 or DR2 and DR10. On
the other hand, in the event that dial pulsing outgoing

~ is required, but that a “STOP-GO” operation is expected,
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all of these digit positions will necessarily contain on a
two-out-of-five coding basis a digital indication which
will not involve the use of the leads BR10, CR10 and
DR10. However, in the event of a expected “STOP-GO”
condition under these circumstances, a cross-connection
can be made in FIG. 59 in order to energize the terminal
BR16 or in FIG. 66 of CR10 or DR10 in addition to
the usual two-out-of-five indication in order to indicate
to the register-outpulser where the “STOP-GO” condi-
tion is expected. It will be noted in FIGS. 59 and 66,
with respect to the cross-connections between the ARA-
and AR through 7 terminals under control of the opera-
tion in FIG. 61 of the route relays, that the A digit
arbitrary position for exit outpulsing will require in
FIG. 59 two cross connections, one from the ARAG0
through ARA39 and one from the ARBO0O through
ARB39 terminals to two separate ones of the terminals
ARO through AR7 to provide the exit digit information
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on a two-out-of-five basis, With respect to the B digit
translation of FIG. 59, in addition to cross-connecting
two strappings to designate the two-out-of-five dial pulse
digit, one of these two strappings will be duplicated to
energize the conductor BR10 if a “STOP-GO” condition
is expected on the use of the B exit digit. This same pro-
position applies in FIG. 66 with respect to the C and D
digits whereby the terminal CR10 or DR10 can be cross-
connected to give an additional indication over and above
the usual two-out-of-five coding.

With the advent of interchangeable area and office
codes, means are required in the decoder to differentiate
between the area code and the office for routing control.
Where it is required that the area code be prefixed by a
prefix one and the office code not be prefixed, the decoder
is arranged to differentiate between the two routings by
means of prefix screening on the route battery supply
circuitry of FIG. 56. If the presence or absence of a
prefix cannot be used to determine whether the ten-digit
routing or the seven-digit routing is required when an
interchangeable area and office code is dialed, then the
conflict must be resolved by the conflicting code timing
circuitry in the attached register-outpulser circuit. When
prefix screening is used for routing control, the energized
code point in FIG. 67 is cross-connected into FIG. 60 to
the RC-terminal for a route relay in ground supply 1,
such as one of the route relays RO0 through R19 of
FIG. 71. In FIG. 60 the R-terminal (terminals R00
through R19) for this route relay is cross-connected to
terminal RB4 which extends into FIG. 56 to the route
relay battery supply circuit. If no prefix is dialed relay
NP of FIG. 54 will be operated whereby the energized
conductor RB4 in FIG. 56 will cause the operation of
relay RB in the battery supply circuit. When the trunk
available check is made, the operated route relay in
ground supply 1 transmits the information for the seven-
digit routing to the attached register-outpulser. If a prefix
one is dialed the relay PF1 of FIG. 54 will be operated,
thereby connecting the energized conductor RB4 in FIG.
56 through the upper winding of relay RR to negative
battery, whereupon relay RR operates in series with the
route relay. The operation of relay RR causes the oper-
ation in FIG. 72 in an obvious manner of the ground
supply relay GS1 which, upon operating, locks over its
own make contact 8 to off-normal ground. Relay GS1,
in operating, removes energizing potential from the
various terminals of the cross connecting field in FIGS.
59, 60, 66, 67 and 73 whereby the operated route relay
in ground supply 1 would have transmitted information
to the attached register-outpulser. The operation of the
ground supply relay GS1 of FIG. 72 closes a circuit
shown in FIG. 65 under control of make contacts 4 of
route relays R00 through R14 to energize one of the
terminals RR00 through RR19 of FIG. 67, which will be
cross-connected into FIG. 60 to one of the RC-terminals
for a route relay identifying the ten-digit routing, but to
such a relay in ground supply 2 such as one of the
terminals RC20 through RC39. The R-terminal such as
R20 of FIG. 60 would of course be cross-connected to ter-
minal RB2 into FIG. 56 since this particular route relay
would be assigned to ground supply 2. The second route
relay will operate and when the trunk available check is
made, the information for the ten-digit route identified by
the latter operated route relay will be transmitted to the
attached register-outpulser circuit. As mentioned above,
if the presence or absence of the prefix 1 cannot be used
to differentiate between interchangeable ten and seven-
digit code routings, the conflict must be resolved by the
conflicting code timing circuit of the register-outpulser.
If the same route is used for the seven-digit and for the
ten-digit code, the route relay contacts are cross-connected
to transmit the routing and pulsing information and the
DE terminal shown on FIG. 66 would be cross-connected
therein to terminal CCT, thereby to cause a registration
in the attached register-outpulser circuit of this CCT
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condition. The CCT indication means that an inter-
changeable area and office code was dialed but that the
decoder cannot resolve the situation; and, this CCT mark
causes the register-outpulser to activate its conflicting code
timing circuit. If an eighth digit (exclusive of any prefix)
is received by the register-outpulser, the decoder will not
be recalled since the routing and pulsing information
would be valid for both the seven-digit and the ten-digit
route. As mentioned above, if the ten-digit route requires
a different route than the seven-digit code, the code point
for the interchangeable area (such as one of the 810
punchings in FIG. 67) will be cross-connected to the
RC-punching of FIG. 60 corresponding to a route relay
in the first ground supply such as one of the route relays
RO0 through R19 of FIG. 71. The contacts of this
route relay are cross-connected to transmit the routing
and pulsing information for the seven-digit route and the
DE-terminal in FIG. 66 for this route relay is cross-
connected to terminal CCT extending into FIG. 64 and
thence into the attached register-outpulser circuit. In
FIG. 67, the RR-terminal for the route relay in ground
supply 1 is cross connected into FIG. 60 to the RC-
terminal of the route relay in ground supply 2 which
would supply the necessary ten-digit route if needed.
If the register-outpulser receives an eighth digit (exclusive
of any prefix), the register-outpulser will reseize the
decoder and will provide thereto a 1S indication by
causing the operation in FIG. 54 of relay 1S in the
decoder; and, in FIG. 69, upon seizing the decoder, the
register-outpulser will cause the operation of relays 10D
and CC by virtue of the fact that these indications will
have been recorded in the register-outpulser on the
previous seizure of the decoder when the conflicting code
could not be resolved. Now, when the route relay in
ground supply 1 operates, the circuitry of FIG. 65 will
cause the grounding of one of the RR-terminals associated
with that ground supply because the ground supply relay
GS1 of FIG. 72 will have been operated at the time that
relay RR of FIG. 56 operated, which in turn was operated
upon decoder seizure with relays 1S, CC and 10D oper-
ated. In FIG. 67, the energized RR-terminal for the
route relay of ground supply 1 will now cause the
operation of the ten-digit route relay in ground supply 2,
whereupon the information for this route is transmitted
into the register-outpulser and is thereafter used to control
the establishment of the ten-digit route.

The route relay for a reverting route will have its
RT-terminal of FIG. 73 cross-connected to terminal RVT,
thereby to cause the operation in FIG. 71 of relays RVT
and NAR. The RVT indication is passed to the register-
outpulser and the locking ground is checked by relay
PCK in FIG. 64. The DE-terminal of the operated route
relay is cross-connected in FIG. 66 to terminal 4DG or
5DG to indicate to the register whether to expect four
or five digits.

The code point for an adjacent foreign area for which
a foreign area translator is provided in cross-connected
in FIG. 67 to one of the punchings FA0 through FA4,
thereby to cause the operation in FIG. 56 of one of the
relays FAO through FA4 identifying the particular for-
eign area translator which needs to be consulted for addi-
tional routing instructions. In FIG. 56, upon the opera-
tion of one of the FA-relays, a circuit is completed from
off-normal (lead ON) ground in FIG. 56, over a one-
only operated circuit of the contacts of the FA-relays,
thence through back contact 4 of relay LFA, through re-
sistance G9, through diode K34, and over conductor CA6
into FIG. 54, thence over cable A into FIG. 64, and
to the attached register-outpulser by way of the trans-
lator and decoder connector circuitry of FIG. 88. This
causes the operation in the attached register-outpulser of
a CAG6 relay to indicate that the register-outpulser is to
recall the decoder after it has received six digits exclu-
sive of any prefix. The locking ground returned from the
register-outpulser over the CA6 conductor returns into
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FIG. 56 and thence through diode K33 and the winding
of relay CAK to .operate the latter relay as a check that
the register-outpulser has received the indication. in FIG.
69, upon the operation of relay CAK.of FIG. 66 and
upon the previous operation of relay OS of FIG. 54 inci-
dent to the original register-outpulser seizure of the de-
coder, a circuit is completed from ground over make
contact 7 of relay ON, make contact 4 of relay CAK,
make contact 6 of relay OS, break contact 7 -of relay
LFA, and break contact 2 of relay TST to the release
conductor RL extending into the associated translator
circuit, thereby to cause the eventual release of the de-
coder circuit. When the register-outpulser recalls the de-
coder after three more digits have been received, the leads
CA6 into FIG. 56 and 1S into FIG. 54 are grounded,
thereby to cause the operation of relays CAK in FIG.
56 and 1S in FIG. 54. Relay LFA in FIG. 56 thereupon
operates in a circuit extending from battery, through its
winding, over break contact 6 of relay LFA, make con-
tact 12. of relay 1S, make contact 2 of relay CAK, and
thence over break contacts of all of the FA-relays to-off-
normal ground on conductor ON. Relay LFA, in operat-
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ing, locks operated over its own make contact 6, prepares

a locking circuit over its make contact 12 in the upper
left-hand part of FIG. 56 for the FA-relay when it op-
erates, and prepares a circuit in the upper right-hand cor-
ner of FIG. 56 over its make contact 4 to cause the op-
eration of relay FAT at such time as one of the relays
FAO0 through FA4 of FIG. 56 becomes operated. When
the code point in FIG. 67 is grounded, one of the relays
FAO through FA4 of FIG. 56 operates and locks to in
turn cause the operation in an obvious manner of relay
FAT in FIG. 56. The operation of relay FAT in FIG.
56, by virtue of its transfer contacts 1 shown in FIG. 54,
causes the deenergization of the conductor NPA or PFA
extending into the attached translator, thereby to cause
the release in the translator of the connector relays for
the first three digits which have been registered in the
associated translator. The register relays in the translator
thereupon release and when the units digit register in the
translator is released an indication is supplied to the de-
coder by the grounding of the conductor UDK in FIG.
55. Ground on conductor UDK in FIG. 55, causes the
operation of the units down check relay UDK in an ob-
vious manner and which, upon operating, locks over its
own make contact 9 to off-normal ground. The operation
of relay UDK completes a circuit in FIG. 54 from ground
on conductor X, over make contact 1 of relay FAT and
make contact 8 of relay UDK to one of the conductors
PFB and NPB depending upon the prefix indication as
determined by which one of the relays PF@, PF1 and
NP of FIG. 54 is operated. In the associated translator
circuit, the energization of one of these conductors PFB
and NPB in FIG. 54 causes the digit connector for the
next three digits to operate, thereby to register in the
hundreds, tens and units digit registers of the associated
translator (see FIG. 46) of the fouth, fifth and sixth
digits of the six-digit code. Also, upon the operation of
relay UDK of FIG. 55, a circuit is completed in FIG. 56
from negative battery, through resistance B9, over make
contact 12 of relay UDK, make contact 4 of relay FAT,
and thence over the make contact of the operated one of
the relays FAO through FA4 to energize one of the con-
ductors FATO through FAT4 extending into the foreign
area translator circuit to cause the seizure thereof. There-
upon, the code point for the office code in the foreign
area is grounded to operate a route relay over one of the
leads FAR000 through FAR429 in the cross-connecting
field of FIG. 60, The operated route and route supple-
mentary relays, which are operated by virtue of the cross-
connection of one of these FAR-terminals of FIG. 60 to
one of the RC-terminals, et cetera, results in the trans-
mission back to the register-outpulser of the necessary
routing instructions. When the locking grounds are re-
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turned to the decoder circuit from the register-outpulser
the decoder releases.

When all of the information for a route has been trans-
mitted to the register-outpulser, the locking grounds re-
turned therefrom operate the various check relays of
FIGS. 61, 62, 63 and 64, et cetera. If no information is
transmitted over a family of leads a local decoder ground
will operate the check relays, such as make contact 10
of relay NS in FIG. 64 regarding check relay PCK. The
latter indication arises under those circumstances where
calls do not require controlled outpulsing so that the make
contact of relay NS will bypass the usual checking cir-
cuits. When all of the proper check relays are operated,
as shown in FIG. 69 conductor RL extending .to. the as-
sociated translator circuit will be grounded to operate
a release relay in the translator, the release thereof in
turn operating a release relay in the register-outpulser cir-
cuit, which in turn causes the release of the connections
between the register-outpulser and the translator-decoder
pair through the translator and decoder connector. of
FIGS. 77 through 95. This, in turn, will cause the release
of the associated translator part of the connector. When
the back contact chains on the decoder and translator
preference relays in the connector circuitry of FIGS.
77 through 95 are closed, then relay operations previously
described take place in the translator to cause the release
of the off-normal relay thereof. The release of the off-
normal relay in the translator causes the release of the
off-normal relay ON in FIG. 55 of the decoder and of
the release relay in the translator. The translator and the
decoder are thereupon returned to normal.

The decoder is equipped with trouble detecting de-
vices which if operated can cause a trouble ticketer (not
shown) to be seized for the purpose of printing a trouble
ticket. These trouble detecting devices are of the follow-
ing types: (a) cross check relays in the decoder and its
associated translator circuit and (b) registration checks
in the decoder and its associated translator circuit. Relays
XTL1, XTL2 and XTL3 of FIG. 69 and relay CLX of
FIG. 68 are typical cross check relays in the decoder.
Relay XTL1 checks for false grounds on the A, B and
C arbitrary digit leads extending to the register-outpulser
from FIGS. 61 and 62. The XTL2 relay checks for false
grounds on the D, E and F digit leads extending to the
register-outpulser from FIGS. 62 and 63. Relay XTL3
checks for false grounds on the miscellaneous informa-
tion leads extending to the register-outpulser from FIG.
64. It will be noted that each one of the information
leads, such as in FIG. 61, is connected in series with a
break contact of the commector relay (such as relay
TLC1) to conductor XTL1 extending from FIG. 61 and
into FIG. 62 and thence into FIG. 69 through break con-
tact 3 of relay COX to battery through the winding of
relay XTLI. In this way all of the leads are continuously
checked for false grounds while the circuit is normal.
Should any lead become grounded, the associated XTL-
relay will become operated, to in turn cause the opera-
tion in FIG. 70 of relay TS in an obvious circuit under
control of a make contact of one of the XTL-relays.
The operation of relay TS in FIG. 70 will cause the
seizure of a trouble ticketer (not shown). When the trou-
ble ticketer registration is complete, relay COX of FIG.
69 will be operated by =a signal from the associated
translator over conductor COX in FIG. 69. Relay COX,
in operating, locks over its own make contact 2 in FIG. 69
and ‘over conductor AR into FIG. 57 to ground under
control of the alarm release key AR in the miscellaneous
circuit. The operation of relay COX opens the operate
paths in FIG, 69 of all of the XTL-relays, which never-
theless are locked under control of their own make con-
tacts 8 to the same alarm release key AR in FIG. 57.
The operation of the alarm release key AR of FIG. 57
will of course cause the release of relays XTL- and
COX of FIG. 69. Relay CLX of FIG. 68 in a like fashion
continuously checks for possible cross conditions in the
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class indicating circuit comprising the contact arrange-
ment of relays CLO through CL9 of FIG. 68.

In the trouble ticketer seizure and control circuit of
FIG. 70, relay TS, in operating, indicates that a trouble
ticket should be printed. Operation of relay TS completes
a circuit in the upper portion of FIG. 70 whereby nega-
tive battery is extended through a resistance over break
contact 7 of relay TB, through break contact 9 of relay
TT1 or make contact 1 of relay TT, and thence through
make contact 12 of relay TS to a conductor TS~ leading
to the trouble ticketer circuit to cause the seizure thereof.
The operation of relay TS also completes a circuit in
FIG. 70 for causing the operation of relay TT in a circuit
extending from ground in FIG. 70, over break contact 8
of relay COX, make contact 6 of the operated XTL-
relay, thence over make contact 6 of relay TS, cver
conductor TS into the associated translator where it will
be returned therefrom over conductor TR into FIG. 70,
and thence over break contact 4 of relay TB and break
contact 11 of relay TT1 to battery through the winding
of relay TT. Relay TT, in operating, completes a circuit
for causing the operation in FIG. 70 of relay TT1 under
control of make contact 11 of relay TS, make contact 2
of relay TT and break contact 8 of relay TT1, the latter
relay operating and locking over its own make contact 8
to ground under control of make contact 11 of relay
TS. The operation of relay TT1 starts the release of relay
TT. If the trouble ticketer complete signal is not re-
ceived before relay TT releases a major alarm will be
sounded, the decoder is trouble released, and the start
battery to the trouble ticketer may be withdrawn. The
start battery on the TS- lead in FIG. 70 toward the
trouble ticketer (not shown) causes the operation in the
trouble ticketer of a decoder preference relay. When the
trouble ticketer connector relays operate to interconnect
leads between the decoder and the trouble ticketer, ground
on conductor TCK in FIG. 70 from the trouble ticketer
will cause the operation of relay TCK to indicate that
the decoder has connected to the ticketer. When the trou-
ble ticketer registration is complete, lead TB in FIG. 70
from the trouble ticketer is grounded to cause the oper-
ation of relay TB in FIG. 70. The trouble ticket is printed,
during which time the trouble ticket remains busy to all
other circuits. When relay TB of FIG. 70 operates, con-
ductor TR extending from FIG. 70 towards the asso-
ciated translator is grounded under control of make con-
tact 4 of relay TB, thereby to cause a trouble release
of the decoder and its associated translator circuit. In
the event that the trouble ticketer should be busy when

relay TS of FIG. 70 operates in an attempt to seize the i

trouble ticketer, relay TB will be operated immediately,
thereby focause the immediate grounding of conductor
TR toward the associated translator to cause a trouble
release. Also, a circuit is completed in FIG. 70 for causing
the operation of relay DL extending from ground in
FIG. 70, over make contact 9 of relay TS, break con-
tact 8 of relay TCK, make contact 8 of relay TB, through
the winding of relay DL, and thence to negative battery
in the jack, key and lamp circuit. Relay DL locks over
its own make contact 1 to ground and provides (not
shown) an indication in the jack, key and lamp circuit
that a display has been lost.

Test calls originated by an automatic test circuit or
by a manual test circuit may be used to test the decoder.
These calls are handled, with minor exceptions, by the
decoder in the same manner as service calls. The test cir-
cuit gains access to the decoder through the translator
and decoder connector circuitry of FIGS. 77 through 95
and through the associated register-outpulser of FIGS. 8
through 39. In this way the register-outpulser can prime
the decoder with the required information. The informa-
tion passed by the register-outpulser to the decoder is
the same as for a service call except that conductor TST
in FIG. 54 is grounded instead of conductor SC, thereby
causing the operation in FIG. 54 of relay TST. The
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operation of relay TST merely modifies various circuits
throughout the decoder for the particular test condition
desired.

As an example of how the decoder cross-connections
and circuit functions operate in light of the example used
in describing the feature circuitry of FIGS. 1C through
IN, 1P through 1Z and 1AA through 1AC, it will be re-
called that the called number dialed into the machine by
the calling party was the seven-digit number 243-0123
and that no prefix digit was dialed. And, although in dis-
cussing the circuitry associated with the register trunk
and link circuit of FIG. 1F it was assumed that the calling
trunk had a class of CL8, it will be assumed as shown in
FIG. 7 that a cross-connection exists between the CI
punching and the CL9 punching, thereby indicating that
the particular trunk circuit handling this calling condition
has a class of CL$. It will also be recalled, as a result of
injecting this called number into the register-ouipulser of
FIGS. 8 through 39, that a decoder and translator combi-
nation will become attached and will return routing in-
formation to the register-outpulser. The outgoing switch
train, which will have been put into motion by virtue of
the first one or two or three digits of the called number
(the 243 of the number 243-0123), will be released.
Three arbitrary exit digits 238 will be required to be out-
pulsed on a dial-pulse basis to control the first, second
and third selectors of the outgoing switch train in order to
effect seizure of a proper trunk in accordance with the
routing instructions. Upon trunk seizure, a “STOP-GO”
signaling condition will be expected on the trunk. When
a GO condition is received, the register-outpulser will
switch to multifrequency (MF) signaling and will there-
upon delete the first three digits of the called number and
will outpulse the KP pulse followed by the four numeri-
cals 0123 and end up with the ST multifrequency signal.
Since no prefix digit is involved, relay NP of FIG. 54
will be operated; and, since it wiil be assumed that this is
the first seizure of the decoder for this particular job, relay
OS of FIG. 54 will be operated. The operated relays OS
and NP of FIG. 54 will cause the grounding in FIG. 54
of conductor NPA leading back to the associated trans-
lator circuit. The trunk class information CL9 will be
passed into FIG. 68 to cause the operation of relay CL9
of FIG. 68, which in turn will be assumed to have its
punching CL9 of FIG. 73 cross-connected to class-of-
service punching CS0 of FIG. 73, thereby to cause the
operation in FIG. 68 of the class screening relay CS0. The
first three digits of the called number 243 will cause the
energization in FIG. 67 of the corresponding punching
designated 243 (not shown). Punching 243 of FIG. 67 will
be cross-connected to service screening punching SC00
of FIG. 60, thence over a make contact of relay CS0 in
FIG. 68 to conductor S000 extending back into FIG. 60
to punching S080, which it will be assumed is cross-con-
nected to punching RC00, thereby extending the ground
into FIG. 71 and through the winding of route relay R00,
back over conductor R00 into FIG. 60 where it will be
assumed that punching R090.is cross-connected to punching
RB1 designating ground supply No. 1. The grounded
punching RB1 in FIG. 60 extends this ground into FIG.
56 and thence to battery through the winding of relay RB,
which will operate in series with the route relay R00 of
FIG. 71. In FIG. 58, the particular trunk group involved
is tested by virtue of conductor GB09 extending into FIG.
73 and therein over a cross-connection between punchings
GB6O and TKA@0, thence over conductor TKA00 into
FIG. 58, over make contact 7 of route relay R06, back
contact 4 of ground supply relay GS1, back contact 3 of
relay TST, back contact 8 of relay TKA, break contact 3
of relay SLB, break contact 8 of relay 28, break contact
5 of relay RAV, make contact 10 of relay RB, to negative
battery through the winding of relay TKA which, in oper-
ating, causes the operation in FIG. 58 of relay TKB. In
the meantime, relays TSTA and RA1 of FIG. 65 will
have become operated. In FIG. 71, conductor RT00 will-
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be grounded into FIG. 73 wherein punching RT00 will be
cross-connected to punching RS00 extending back into
FIG. 71 to cause the operation of the route series relay
RS00. Also in FIG. 71, conductor LR00 will be grounded
into FIG. 73 wherein punching LR00 will be cross-con-
nected to punching LH, thereby to cause the operation in
FIG. 71 of relay LH. Furthermore, conductor P00 in
FIG. 71 will become grounded into FIG. 73 where it will
be assumed that punching P00 is cross-connected to punch-
ing SG-A, which returns this ground into FIG. 71,
through the upper winding of relay SG and to negative
battery through the winding of relay ARA. Relays SG
and ARA, in operating, will indicate that this call is a
controlled-outpulsing call expecting a “STOP-GO” sig-
naling condition on the seized trunk and a call with re-
spect to which an alternate route is available,

The information to be transmitted from the decoder
circuitry to the attached register-outpulser consists of (1)
the arbitrary A, B and C exit digits 238 from FIGS. 61
and 62, (2) the KP pulse from the D digit position of
FIG. 62, (3) no information from the E and F digit posi-
tions of FIG. 63, (4) a DL3 signal (delete three digits
when outpulsing beyond) from FIG. 64, (5) an SG sig-
nal (controlled outpulsing with dial-pulse exit digits
switching to MF signaling and except a “STOP-GO” con-
dition on trunk seizure) from FIG. 64, (6) a 7DG sig-
nal (seven digits in the called number) from FIG. 64
and (7) an ARA signal (alternate route available) from
FIG. 64. As has been mentioned hereinbefore, it will be
noted in FIG. 69 that a circuit will be completed through
the make contacts 2 of all of the check relays of FIGS.
61, 62, 63 and 64 when all of the information has been
transmitted to the register-outpulser, thereby to apply
ground potential in FIG. 69 to the release conductor RL
extending into the associated translator. The A arbitrary
digit of 2 is transmitted and checked by the check relays
ARK1 and ARK2 of FIG. 61. In FIG. 61 it will be noted
that a potentiometer arrangement exists from ground po-
tential, through resistance G1 and through make contacts
1 and 2 of relay PKB, thence through resistance Bl to
negative battery, thereby placing the upper terminal of the
windings of relays ARK1 and ARK2 at a potential some-
where between negative battery and ground, such for in-
stance as about —10 volts. In the bottom of FIG. 61,
the conductors ARO through AR7 extending toward the
attached register-outpulser eventually complete paths in
the register-outpulser through the windings of two relays
to negative batiery; and, the register-outpulser circuit is
so arranged that upon the operation of two of these
relays they will lock over their own make contacts to
ground, thereby returning ground potential back to FIG.
61 over the respective conductors ARO through AR7. In
FIG. 61, a circuit is completed for causing the operation
in the attached register-outpulser of one of the two-out-
of-five arbitrary digit registers extending from approxi-
mately —10 volts on the upper winding of relay ARK1,
thence through diode K2, over make contact 1 of relay
LH, thence over make contact 30 of relay RS00, con-
ductor ARA20 extending into FIG. 59 where punching
ARA20 will be cross-connected to punching ARO, there-
by over conductor ARO back into FIG. 61, over make
contact 1 of relay TLCI, to conductor AR0 extending into
the attached register-outpulser circuit. Another circuit ex-
tends from FIG. 61 from approximately —10 volt po-
tential at the upper winding of relay ARK2, thence over
diode K4, make contact 2 of relay LH, make contact 40
of relay RS00, conductor ARB20 into FIG. 69 where
punching ARB20 will be cross-connected to punching
AR2, thence over conductor AR2 back into FIG. 61 and
over make contact 3 of relay TLC1 to conductor AR2.
Conductors ARO and AR2 of FIG. 61, being energized
into the attached register-outpulser circuitry, extend there-
in through the windings of two corresponding relays to
negative battery, thereby causing the operation of these
two relays and the return into FIG. 61 over the conductors
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ARO and AR2 of the locking ground potential from the
register-outpulser. The return of these two locking
grounds into FIG. 61 will cause the operation of the two
arbitrary A-digit checking relays ARK1 and ARK2, the
circuit for relay ARKI1, for instance, extending from
ground on conductor ARO in FIG. 61, through make con-
tact 1 of relay TLC1, conductor AR®, through the cross-
connection of FIG. 59 to conductor ARA20 into FIG.
61, through make contact 30 of relay RS00, make con-
tact 1 of relay LH, thence through diode K1, and to
minus 10 volts through the winding of relay ARK1. Relay
ARK1 operates and locks to ground over its own make
contact 10. Similarly, the check relay ARK2 of FIG. 61
will become operated and locked. Likewise, the B arbi-
trary digit of 3 will be transmitted from FIG. 61 to the
attached register-outpulser circuit under control of make
contacts 3 and 4 of relay LH, make contacts 50 and 31
of relay RS00 and the cross-connections in FIG. 59 where
punchings BRA20 and BRB20 are cross-connected to re-
spective punchings BR1 and BR2. The B checking relays
BRK1 and BRK2 of FIG. 61 operate on the locking
grounds returned from the attached register-outpulser cir-
cuit. Similarly, the C arbitrary digit of 8 will be trans-
mitted from conductors CR1 and CR7 of FIG. 62 ex-
tending to the attached register-outpulser circuit (punch-
ings CRA20 and CRB20 of FIG. 66 being cross-con-
nected to respective punchings CR1 and CR7); and, the
C-digit check relays CRK1 and CRK2 of FIG. 62 will
operate on the locking grounds returned from the at-
tached register-outpulser. The D arbitrary digit position
will contain the KP pulse made up of the energized con-
ductors DR2 and DR10 extending from FIG. 62 into the
attached register-outpulser (punchings DRA20 and
DRB20 of FIG. 66 being cross-connected to respective
punchings DR2 and DR10), the D-digit checking relays
DRK1 and DRK2 of FIG. 62 operating on the locking
grounds returned from the attached register-outpulser.
No digital information is transmitted to the attached reg-
ister-outpulser with respect to the E and F arbitrary digit
positions, as indicated by the cross-connection in FIG. 66
of punchings ERA20 and ERB20 to punching NER and
of punchings FRA20 and FRB20 to punching NFR. In
FIG. 63 conductors NER and NFR, extending thereto
from the cross-connections of FIG. 66, being grounded
cause the operation of the E and F checking relays ERK1,
ERK2, FRK1 and FRK2 of FIG. 63. In FIG. 64, con-
ductor LD3 extending toward the attached register-out-
pulser is energized under control of punching DD20 of
FIG. 66 being cross-connected to punching DL3, the
locking ground returned from the register-outpulser caus-
ing the operation in FIG. 64 of the checking relay DLK.
Similarly, the checking relay PCK of FIG. 64 is operated
on the locking ground returned from the attached regis-
ter-outpulser when the SG lead extending thereto from
FIG. 64 is energized by make contact 10 of relay SG.
The 7DG signal, applied to the corresponding lead in
FIG. 64 toward the attached register-outpulser (under
control of cross-connection DE0O in FIG. 66 being cross-
connected to punching 7DG), causes the operation in the
associated register-outpulser of the seven-digit called num-
ber registration; and, the locking ground returned over
this lead causes the operation in FIG. 64 of the check
relay DGK. Lastly, the alternate route available signal
applied to conductor ARA in FIG. 64 toward the attached
register-outpulser causes the registration therein of this
information; and, the locking ground returned over this
lead causes the operation in FIG. 64 of the checking
relay ARK1. The operation of all of these various check
relays of FIGS. 61, 62, 63 and 64, indicating that all of
the information has properly beeng transmitted to the
attached register-outpulser, completes the check path in
the upper part of FIG. 69 whereby ground potential is
applied to the release conductor RL extending to the at-
tached translator circuit. This release signal, as has been
mentioned hereinbefore, causes the ultimate release of the
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attached translator and decoder circuits and enables the
register-outpulser to proceed to control the outgoing
switch train to complete the call.

Register-outpulser (FIGS. 8-39)

It will be noted with reference to the block diagram
of FIG. 1A that fifteen groups of register-outpulsers are
provided, each group containing a maximum of twenty
register-outpulsers. The detailed circuitry of only one
such register-outpulser, namely register-outpulser No. 0,
is disclosed in FIGS. 8 through 39 since the circuitry of
the remaining 299 register-outpulsers is the same. In FIG.
1A it is shown that the fifteen groups of register-outpulsers
have access to nine tramnslator-decoder pairs through the
translator-decoder connector circuitry of FIGS. 77 through
95. Also, it will be noted that each register-outpulser has
associated therewith a TOUCH-TONE receiver and con-
verter for purposes of translating TOUCH-TONE incom-
ing signals.

The description provided below of the details of op-
eration of register-outpulser No. 0, represented by the
circuitry of FIGS. 8 through 39, is arranged in sections
according to the following headings:

General Operation

Functional Parts

Dial Tone Connection

Register-Outpulser Preparations

Registering TOUCH-TONE Digits

Registering Dial Pulse Digits

Dial Pulse Generation

Initial Selector Setting

Translator-Decoder Usage

Recycle of Switch Train

Resetting Selectors

Outpulsing Beyond

Disconnect

Timing

Translator-Decoder Reseizure
GENERAL OPERATION

Whenever a call is placed from a calling line, such as
is shown in FIG. 2, the register, trunk and link circnit
of FIGS. 2 and 7 is the circuitry by means of which the
register-outpulser is interposed between the line finder
of FIG. 2 and the first selector of FIG. 3. The register-
outpulser terminates the calling line so as to receive there-
from the called number, either by means of dial pulsing
from the calling station or by means of TOUCH-TONE
digits received therefrom. The register-ontpulser termi-
nates the stepping circuitry of the first selector of FIG. 3
in order to repeat to this first selector the digits as they
are received from the calling equipment. If the called
digits are received from the calling line by dial pulsing,
these dial pulse digits are counted in the register-outpulser,
registered therein, and are repeated by a pulse generating
circuit into the fundamental tip and ring loop to the selec-
tors of the switching train, as shown in FIGS. 3, 4 and 5.
If the calling subscriber is transmitting TOUCH-TONE
digits, then the register-outpulser will have these TOUCH-
TONE digits decoded by its associated TOUCH-TONE
receiver and converter circuitry and will register these
successive decoded digits. Thereafter, the register-out-
pulser will again cause its pulse generating circuit to gen-
erate and repeat these called digits as dial pulse digits
into the step-by-step selectors of FIGS. 3, 4 and 5.

After three digits (exclusive of any prefix) have been
received by the register-outpulser, the services of a trans-
lator-decoder pair will provide to the register-outpulser
the necessary information for controlling the continuation
of the call. If the received digits are dial pulse digits the
register-outpulser, if it is not needed for any controlled
outpulsing, will be allowed to release during one of the
interdigital pauses, thereby allowing the calling subscriber
to continue to control the outgoing switch train as though
the register-outpulser were not in the picture. If con-
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trolled outpulsing is needed, the decoder will inform the
register-outpulser to this effect, whereupon the register-
outpulser will release any of the selectors which have been
set in accordance with the repeated digits. Thereafter, the
register-outpulser will reset the switch train in accordance
with the number and nature of arbitrary exit digits sup-
plied thereto from the translator-decoder and will proceed
to outpulse beyond any necessary information, ranging
from all to none of the received digits, and on a dial pulse
or multifrequency signaling basis. If the called number
is received by means of TOUCH-TONE digit signaling,
the register-outpulser must remain on the connection in
order to convert these signals to dial pulse digits to con-
trol the outgoing switch train in any event. The register-
outpulser may merely repeat the incoming digits in dial
pulse fashion to the outgoing switch train and then re-
lease or the register-outpulser may recycle the switch
train and then outpulse beyond anything from all to none
of the incoming digits on either a dial pulse or a multi-
frequency basis.

Whenever the register-outpulser is caused to recycle
the outgoing switch train, to reset the switch train and
to outpulse beyond on the very rapid multifrequency sig-
naling basis, it is most likely, particularly where the in-
coming digits are being transmitted on a dial pulse basis,
that the switch train may become reset and the register-
outpulser prepared to do MF outpulsing beyond even be-
fore all of the called digits have been received from the
calling subscriber. In this circumstance, one of three
choices is available: (1) the resetting of the outgoing
switch train can be held up until all of the called digits
are received; (2) the outgoing switch train may be com-
pletely set in accordance with the arbitrary exit digits and
outpulsing may be started upon trunk seizure without
waiting for all of the called digits to be received; or (3)
the outgoing switch train may be partially set but trunk
seizure may be held up contingent upon the reception of a
complete set of called digits. Procedure (1) is undesirable
in that the switch train must be completely set after the
receipt of the full called address code digits, thereby repre-
senting a fair amount of delay before the outpulsing con-
trol can be made effective. On the other hand, procedure
(2) is undesirable because if the register-outpulser seizes
a trunk before the called number registration is complete,
this may represent unnecessary usage and seizure of equip-
ment (including common control gear at the remote point)
in the event that the called number is never fully received
(such as an abandoned call). Procedure (3) is the one
employed in the present register-outpulser in that once
the register-outpulser has received the exit digit informa-
tion on a recycle condition, the switch train will be reset
one selector short of actual trunk seizure, whereupon fur-
ther control of the outgoing switch train will be held up
contingent upon the receipt of a complete called number.
The latter situation saves considerable time, particularly
where more than one exit digit may be used to set the
switch train in order to seize an outgoing trunk. Setting
one or more initial selectors and then stopping until com-
plete digit registration is effected obviously saves consider-
able time and allows the control of the trunk seizure selec-
tor and outpulsing beyond to take place immediately upon
receipt of a complete called number.

FUNCTIONAL PARTS

The register link control circuits of FIGS. 8 and 11
works in conjunction with the register, trunk and link cir-
cuit of FIGS. 2 and 7 whereby the register-outpulser may
be interposed between the line finder of FIG. 2 and the
train of switching selectors of FIGS. 3, 4 and 5. The reg-
ister link control circuit makes various checks of the cir-
cuit situation such as to check for double connections and
false grounds on the fundamental leads to the line finder
and to the first selector of FIG. 3.

In FIGS. 9, 10 and 13 is shown the tip and ring con-
trol circuit involving the fundamental pulsing circuitry
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to handle inpulsing and outpulsing. Also, the tip and ring
control circuit is used to supply tone signals to the calling
line, to detect busy tone from the switching train, to make
tests of continuity in the forward direction, and to detect
signals rearward from beyond without permitting such
signals to extend back to the calling line. One example of
the latter type of signaling is the so-called “STOP-GO”
signaling condition which may be discovered on the out-
going trunk circuit of FIG. 6 when seized from the third
selector. In FIG. 9 relay L1 follows dial pulsing from the
relay loop; whereas, if the calling subscriber is using
TOUCH-TONE signaling, these alternating current fre-
quency pulses are transmitted to the attached TOUCH-
TONE converter over the tip and ring leads extending
from FIG. 9 into the converter of FIG. 41.

FIGS. 14 and 17 and the upper part of FIG. 12 com-
prise the party test and control circuitry whereby the reg-
ister-outpulser may ascertain, where necessary, whether a
tip or a ring party, et cetera, is placing the call.

FIG. 15 and the lower part of FIG. 12 comprise the
subscriber dial control circuit used primarily for counting
the pulses of dial pulse digits incoming of the register-
outpulser and for initiating the control of other circuits
for causing these input digits to be registered.

The in-digit steering circuit of FIG. 24 provides the
control relays for causing the called digits to be registered
in successive ones of the digit registers of FIGS. 38 and
39,

FIGS. 20 and 21 show the translator-decoder control
circuitry by means of which the register-outpulser secures
the assistance of a translator-decoder pair in order to
derive therefrom certain control information for complet-
ing the call.

FIG. 18 shows a number of register relays for receiving
the transtator-decoder information and for registering it in
the register-outpulser. The information data registered on
the relays of FIG. 18 is then used by the register-outpulser
to control its further operation as a result of the translator-
decoder seizure operation.

FIGS. 32 and 33 show the auxiliary digit registers into
which arbitrary exit digit information, when needed, will
be registered as a result of the translator-decoder seizure.

FIGS. 25 and 28 show the recycle control circuitry of
the register-outpulser whereby the latter circuit will, upon
appropriate instructions from the translator-decoder seiz-
ure, cause a release of any selectors which may have been
set by the called digits and will cause these selectors to be
reset in accordance with the arbitrary exit digit informa-
tion registered in the auxiliary digit registers of FIGS.
32 and 33.

FIGS. 19 and 22 show the dial pulse generator and
counting control circuitry whereby the register-outpulser
can generate and ‘transmit dial pulse digits to the step-by-
step switch train when so instructed.

FIGS. 16, 35 and 36 show the outsteering control cir-
cuitry for the arbitary exit digit information and for the
called address code digits. This circuitry extracts these
digits from the proper registers and transmits them to
and through the switch train under control of data supplied
by the translator-decoder pair.

FIGS. 29, 30, 31 and 34 show the circuitry whereby'

data to be pulsed toward and/or through the outgoing
switch train is generated and steered under control of the
outpulsing steering circuitry previously mentioned.

FIGS. 23, 26 and 27 show the timing control circuitry
for timing various of the operations of the register-out-
pulser. This circuitry exercises alarm control for indicating
whenever the register-outpulser fails to perform one of its
operations within a prescribed interval of time.

FIG. 37 indicates the fifteen groups of registers each
containing a maximum of twenty register-outpulsers.

DIAL TONE CONNECTION

Establishing a dial tone connection in the system of the
present disclosure involves a number of steps including:
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(1) the seizure by the register, trunk and link circuit of
FIGS. 2 and 7 of an idle register-outpulser, such as the
one shown in FIGS. 8 through 39; (2) the performing
by the register-outpulser of whatever party testing, if any,
is required: (3) splitting the fundamental tip, ring and
sleeve circuit between the line finder of FIG. 2 and the
first selector of FIG. 3; (4) terminating the calling loop
in the register-outpulser; (5) terminating the first selector
stepping circuitry in the register-outpulser; (6) performing
various tests on the established circuit, such as testing for
double connections, loop continuity, and the like; and (7)
supplying dial tone to the calling subscriber as a signal to
begin transmitting the called digits.

Certain assumptions will be made at the outset with
respect to the register-outpulser of FIGS. 8 through 39;
namely, that this register-outpulser is not busy as rep-
resented by its relay MB of FIG. 11 being released, and
that in FIG. 13, switch S is closed, thereby having operated
relay BTDC to arrange this particular register-outpulser
to detect direct current signaling from the selector train of
FIGS. 3 through 5, such as a busy selector signal. In
regard to the latter situation, if switch S of FIG. 13 were
not closed, thereby causing relay BTDC to be released,
the register-outpulser would be arranged to detect an alter-
nating current signal as a busy selector signal. With relay
MB of FIG. 11 released, it will be noted, in the left-hand
part of FIG. 11, that ground is supplied to conductor RP
extending toward FIG. 7 under control of break contacts
7 and 6 of respective relays MB and RT1, and that ground
is extended from FIG. 11 into FIG. 7 over conductor RA
under control of break contacts 5 of these same two relays.
In FIG. 7, ground on conductor RA (extending thereto
from FIG. 11) terminates in a punching which is shown
cross-connected to punching TA, and thereafter extending
to negative battery through the winding of relay RT which
operates and in turn completes a circuit in the lower
portion of FIG. 7 for operating relay RB in an obvious
manner. The cross-connection in FIG. 11, between punch-
ings RA and TA (causing relay RT to operate), is an
indication that this particular register-outpulser is ar-
ranged to handle not only dial pulse calls but also
TOUCH-TONE calls; whereas, if the cross-connection in
FIG. 7 were made between punchings RA and DA (so
as to cause the operation of relay RD instead of relay
RT), this would be an indication that this particular
register-outpulser is arranged to handle only dial pulse
calls. With these preliminary circuit operations already
effective, the register, trunk and link circuit of FIGS. 2
and 7 is in condition for seizing this idle-register out-
pulser, as will be described below.

While the line finder of FIG. 2 is hunting for the call-
ing line, it grounds its sleeve conductor into the register,
trunk and link circuit of FIGS. 2 and 7, thereby to cause
the operation in FIG. 2 of relay TP. The circuit for
operating relay TP extends from ground on the sleeve
conductor S in FIG. 2, through break contact 8 of relay
TB, through the winding of relay TP, over break con-
tact 5 of relay TP, to negative battery over break con-
tact 1 of relay HG. Relay TP locks over its own make
contact 5, to negative battery over break contact 6 of
relay TB. In the meantime, the tip, ring, and sleeve con-
ductors extending between the line finder of FIG. 2 and
the first selector of FIG. 3 remain connected over back
contacts 1, 2, and 3 of relay TB. The operation of relay
TP of FIG. 2 completes an obvious circuit in the lower
right-hand portion of FIG. 7 for causing the operation
of relay HG, which in turn, upon operating, completes
a circuit in FIG. 7 for causing the operation of relay
S. The operating circuit for relay S extends from ground
in FIG. 7, over make contact 4 of relay RB, break con-
tact 5 of relay S, through the upper winding of relay
S, over break contact 6 of relay S, break contact 1 of
relay SHMR, make contact 2 of relay RT, break con-
tact 5 of relay BC, make contact 2 of relay HG, punch-
ing RT, over the cross-connection to punching RP,
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through break contact 10 of relay TB, to negative bat-
tery over make contact 8 of relay TP. Relay S, in op-
erating, locks in a circuit including the windings of re-
lays GC and BC of FIG. 7, which in turn operate in this
locking ‘path, the locking path extending from ground
in FIG. 7, through the winding of relay GC, over make
contact § of relay S, through the upper winding of relay
S, over make contact 6 of relay S, thence through the
upper winding of relay BC, thence over make contact
2 of relay HG to the previously described circuit sup-
plying negative battery thereto. Relays GC and BC op-
erate in the holding path for relay S. Relay GC, in oper-
ating, causes the release of relay RB in the lower right-
hand corner of FIG. 7. Relay S, upon operating, com-
pletes an obvious circuit in the lower right-hand portion
of FIG. 7 for causing the operation of relay SK, which
upon operating, enables the operation of the register
preference relay RP in a circuit extending from negative
battery in FIG. 7, over make contact 6 of relay SK,
break contact 3 of relay SCK, break contact 6 of relay
RP, through the winding of relay RP, over conductor
RP extending into FIG. 11 of the register-outpulser, and
thence to ground over break contacts 6 and 7 of respec-
tive relays RT1 and MB. Relay RP, in operating, com-
pletes a locking circuit for itself over its own make con-
tact 6 in FIG. 7 and thence over make contact 9 of
relay SK to negative battery through the winding of
relay SCK, which operates in this locking path.

Upon the operation previously described of relays SK,
SCK, and RP in FIG. 7, a circuit is completed for caus-
ing the operation of the secondary switch select magnets
SSML and SSMR in the lower left portion of FIG. 7
to prepare for closure the crosspoints on the secondary
crossbar switch. This circuit extends from negative bat-
tery in FIG. 7, over make contact 6 of relay SK, make
contact 3 of relay SCK, make contact 2 of relay RP,
to ground through the windings of the secondary select
magnets SSMR and SSML. The operation of these select
magnets will prepare for closure a set of crosspoints on
the secondary crossbar switch, depending upon which
hold magnets are operated as is well known in the art,
The operation of the right-hand secondary select magnet
SSMR completes a circuit in the upper right-hand por-
tion of FIG. 7 for causing the operation of the primary
select magnet PSM, this circuit extending from negative
battery, over make contact 1 of magnet SSMR, a make
contact of relay S, through the winding of the primary
select magnet PSM, to ground over break contact 1 of
the secondary hold magnet SHMR. The operation of the
primary select magnet circuit, as is well known in the
art, will prepare for closure a set of crosspoints on the
primary trunk switch, depending upon which one of the
hold magnets is subsequently operated. In FIG. 2, upon
the operation of the primary select magnet PSM a cir-
cuit is completed for causing the operation of the pri-
mary right-hand hold magnet PHMR, extending from
ground in FIG. 2, over make contact 1 of magnet PSM,
make contact 7 of relay TP, break contact 9 of relay TB,
to negative battery through the winding of hold magnet
PHMR, which thereupon then operates. Magnet PHMR,
in operating in FIG. 2, extends its operating ground over
its make contact 2 to conductor TC extending into the
crosspoint structure of FIG. 7, and over its make con-
tact 1 completes an obvious circuit in FIG. 2 for caus-
ing the operation of the left-hand primary hold magnet
PHML. The operation of the right and left-hand primary
hold magnets PHMR and PHML completes a pair- of
crosspoints on the primary trunk switch in the upper part
of FIG. 7, as is well known in the art. Ground on con-
ductor TC from FIG. 2 extending into FIG. 7 there-
upon causes the operation of the right-hand secondary
hold magnet SHMR which, in operating, in turn causes
the ‘operation of the left-hand secondary hold magnet
SHML over make contact 2 of hold magnet SHMR. The
circuit for causing the operation of secondary hold mag-
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net SHMR extends from ground on conductor TC in
FIG. 2, thence over cable 2-7 into FIG. 7, conductor
TC over the No. 1 crosspoint contact of the right-hand
primary crossbar switch, conductor TC over cable 7B,
thence to negative battery through  the winding of sec-
ondary hold magnet SHMR. The closing of the four sets
of crosspoints in' FIG. 7 completes circuits between the
conductors in cable 2-7 from FIG. 2 and the conductors
extending from FIG. 7 into FIGS. 8 and 12 of the corre-
sponding register-outpulser.

Upon the closure of the crosspoint connections of FIG.
7, ground on conductor TC is extended over the closed
crosspoint' No. 1 of the right-hand secondary crossbar
switch to conductor TC, extending into FIG. 12 and
thence into FIG. 8 where it extends over break contact 2
of relay RL, break contact 6 of relay TA1, break contact
8 of relay DCK, break contact 9 of relay SLT, break con-
tact 7 of relay DCK, to negative battery through the
lower winding of the register-outpulser off-normal relay
ON, which thereupon operates and locks over its own
make contact 12, through its upper winding to ground on
conductor TC supplied thereto from the register, trunk
and link circuit of FIGS. 2 and 7. Relay ON, in operating
in FIG. 8, causes the operation in FIG. 11, in an obvious
fashion of the register make-busy relay MB, the operation
of which, in turn, causes the release in FIG. 7 of relays
RT and RP. The release in FIG. 7 of relay RP causes the
release in FIG. 7 of relay SCK and of the secondary select
magnets SSML and SSMR, leaving the secondary cross-
bar .switch crosspoints of FIG. 7 closed under control of
the operated hold magets SHMR and SHML. The release
of the secondary select magnet SSMR in turn causes the
release in FIG. 7 of the primary hold magnet PSM, there-
by to cause the primary crosspoints of FIG. 7 to remain
closed under control of the cperated hold magnets PHMR
and PHML. The operation of the off-normal relay ON of
FIG. 8 also causes the operation, in FIG. 8, of relay SLT1
in a circuit extending from negative battery in FIG. 11,
over make contact 8 of relay ON, break contact 10 of
relay REC, conductor SL into FIG. 8, thence through
resistance SLT1 and to ground through the winding of
relay SLT1. Relay SLT1 of FIG. 8, in operating, com-
pletes a circuit in FIG. 11 over its make contact 2 for
causing the operation of relay SLT through the upper
winding of the latter relay. Relay SLT, in operating, com-
pletes a locking circuit for itself in FIG. 11 extending
from ground, over break contact 4 of relay CC, through
the lower winding of relay SLT, through break contact 8
of relay MR, thence over a parallel circuit consisting of
break contacts 8 and 10 of respective relays FR and PT5,
over make contact 1 of relay SLT, to negative battery
through the SLT resistance. Upon the operation of relay
SLT of FIG. 11, a circuit is completed in FIG. 8 for con-
necting the base of transistor Q1 to the TC lead, extending
back to the hold magnefs of the secondary crossbar
switches of FIG. 7, this circuit extending in FIG. 8§ from
the base of transistor Q1, over make contact 9 of relay
SLT, break contact 8 of relay DCK, break contact 6 of
relay TAL, to the conductor TC over break contact 2
of relay RL. At this particular point the hold magnets
SHMR and PHMR of FIGS. 7 and 2 are held from the
DCK resistance-ground in FIG. 8 and the current through
this resistance will depend upon the number of hold mag-
nets operated therethrough. The voltage developed across
the resistance DCK in FIG. 8 will be such as to cause
transistor Q1 to become conducting, thereby to cause the
operation in FIG. 8 of relay DCK in a circuit extending
from negative battery, through make contact 1 of relay
ON and through the winding of relay DCK to the col-
lector circuit of transistor Q1, relay DCK thereupon lock-
ing over its own make contact 12, conductor ON into FIG.
11 and to ground over make contact 11 of relay ON. The
operation of relay DCK is an indication that no false
ground exists on the TC lead, such as a short circuit to
ground or a ground due to a double connection by an-
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other register-outpulser. Upon the operation of relay DCK
in FIG. 8, conductor TC extending thereto from FIG. 7
(for ‘holding the hold magnets operated) is extended in
FIG. 8 over break contact 2 of relay RL, break contact
6 of relay TA1, make contact 8 of relay DCK and break
contact 8 of relay TR1 to conductor S, extending back
into FIG. 7 and through the closed crosspoints to the
grounded sleeve conductor S extending in FIG. 2 from
the line finder.

Upon the operation of relay SLT of FIG. 11, and be-
fore the operation in FIG. 8 of the check relay DCK, a
circuit was completed for causing the operation of relay
TB in FIG. 2, extending from negative battery in FIG. 2
through the winding of relay TB, break contact 4 of relay
TB, conductor S1, cable 2-7 into FIG. 7, over the No. 6
left-hand primary crosspoint, conductor S1, cable 7A, over
the No. 6 left secondary crosspoint, conductor S1 into
FIG. 8, over make contact 3 of relay ON, break contact
4 of relay DCK, to ground over make contact 4 of relay
SLT. Relay TB, in operating, completes a locking circuit
in FIG. 2 over make contact 3 of relay TP, make contact
3 of relay TB, to ground on the sleeve conductor from
the line finder so that relay TB will remain operated upon
the operation in FIG. 8 of the check relay DCK above de-
scribed. Relay TB, in operating, completes a circuit in
FIG. 2 over its own make contact 6 and make contact §
of relay TP in order to provide a locking circuit for relay
TP, over make contact 8 of relay TB to the conductor TC
which is controlled by the register link control circuit
of FIG. 8.

The operation of relay TB opens the tip, ring and
sleeve conductors in FIG. 2 between the line finder and
the first selector and allows the fundamental tip, ring
and sleeve circuit to be maintained between the line finder
and the first selector but through the agency of the at-
tached register-outpulser circuitry. In this regard, in FIG.
8 upon the operation of relays ON and SLT, a circuit
is completed for causing the operation of relay ONI,
extending from negative battery in FIG. 8, through the
winding of relay ON1, over make contact 2 of relay
SLT, conductor ON into FIG. 11 and to ground over
make contact 11 of relay ON, relay ON1 of FIG. 8
thereupon operating and locking over its own make con-
tact 18 to off-normal ground on conductor ON. Upon
the operation of relay ON1, a circuit is completed in FIG.
9 for causing the operation of relay L1, extending from
ground in FIG. 9, through diode T, through the lower
winding of relay L1 through the lower left winding of
repeat coil T, make contact 21 of relay ON1, resistance
PD3, break contact 1 of relay REC, through the upper
left winding 'of repeat coil T, to negative battery through
the upper winding of relay L1 and through diode R.
The tip and ring leads from the line finder of FIG. 2
extend over conductors T and R, through cable 2-7 to
FIG. 7, thence over the left-hand primary and secondary
crosspoints to conductors T and R, extending into the
register-outpulser of FIG. 8, thence into the tip and ring
control circuit of FIG. 9. The ring conductor R in FIG.
9 extends over break contact 2 of relay PT2, break con-
tact 11 of relay REC, conductor A into FIG. 10, and over
break contact 8 of relay TMF to conductor FR extending
back into FIG. 8. The tip conductor T in FIG. 9 extends
over break contact 8 of relay PT2, break contact 3 of
relay REC, conductor B into FIG. 10, through the lower
winding of relay CB, break contact 6 of relay TMF,
break contact 6 of relay RCA, make contact 6 of relay
L1, break contact 4 of relay RK, break contact 5 of relay
ROD, to the conductor FT extending back to FIG. 8.
Conductors FR and FT of FIG. 8 extend into FIG. 7
and thence over the left-hand secondary and primary
crosspoints to conductors FT and FR of FIG. 2, and
thence to the first selector of FIG. 3. The latter described
circuit maintains the tip and ring loop between the line
finder and the first selector but maintains this circuit
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under control of the tip and ring control circuit of FIGS.
9 and 10 of the register-outpulser.

Eventually, the line finder of FIG. 2 will have found
the calling line and will have gone to a cut-through con-
dition, whereupon relay CB of FIG. 10, previously de-
scribed above as included in series with the fundamental
tip and ring loop between the line finder of FIG. 2 and
the first selector of FIG. 3, will become operated provided
the tip-ring loop is closed between the line finder and
the first selector. It being assumed that such is the case,
relay CB of FIG. 10 will become operated. In the mean-
time, upon the operation in FIG. 2 of relay TB, relay HG
of FIG. 7 will be released to in turn cause the release in
FIG. 7 of relays S, BC, GC, and SK. Upon the operation
in FIG. 10 of relay CB (as an indication that the tip-
ring loop between the line finder of FIG. 2 and the first
selector of FIG. 3 is complete), a circuit is completed in
FIG. 13 for causing the operation of relay TR1, extend-
ing from ground in FIG. 13, over make contact 22 of
relay ON1, make contact 7 of relay CB, break contact 2
of relay REC, break contact 4 of relay PT2, to negative
battery through the winding of relay TR1. Upon the
operation. of relay TR1 of FIG. 13, ground is applied in
FIG. 8 to the TC lead over make contact 8 of relay TRI,
make contact 8 of relay DCK, and break contacts 6 and
2 of respective relays TAl and RL, thereby to hold
operated in FIGS. 2 and 7 the four hold magnets of the
crossbar switch structure previously described. In FIG.
13 it will be noted, upon the operation of relay TR1, that
a circuit is partially prepared for the operation in FIG.
13 of relay REC at such time as relay SLT of FIG. 11
is released. The release of relay SLT will take place after
the register-outpulser has satisfied itself that whatever
party test is necessary has been completed, as will be de-
scribed below.

Upon the operation, previously described of the off-
normal relay ON1 in FIG. 8, circuits are completed in
the register-outpulser to cause the register-outpulser to
supervise the making of whatever calling party tests are
required, if any. In this regard, it will be noted in FIG. 28
that upon the operation of the off-normal relay ON1 of
FIG. 8 an obvious circuit is completed for causing the
operation of relay ON2 of FIG. 28. In FIG. 7, it will be
noted with respect to the right-hand primary trunk switch
verticals that conductor IC is connected to a punching
which in turn is cross-connectable to one of four punch-
ings designated P, ground, CN and ICB. If the cross-con-
nection is made to punching P, punching P in turn will
be completed to negative battery through the winding of
a relay in an associated trunk, this cross-connection indi-
cating that the party test is to be made by a message rate
trunk circuit: if the cross-connection is made to the
grounded punching this will indicate a two-party flat rate
circuit and under these circumstances party test will be
made in the register-outpulser circuitry of FIGS. 14 and
17: if the punching is cross-connected to punching CN,
indicating a coin class call, no party test will be made but
the register-outpulser will recognize the class of this par-
ticular call: and; if the cross connection is made to punch-
ing ICB this will indicate that the call involves a trunk
circuit which is neither coin nor two party, thereby mak-
ing it unnecessary for any party test to be made. As will
be seen from subsequent description, with reference to
FIG. 11 it is noted that relay SLT is lock operated
through its lower winding under control of relays CC,
MR and FR of FIG. 12 and of relay PT5 of FIG. 14.
These latter relays are involved in the party test super-
visory circuitry of the register-outpulser under such cir-
cumstances that relay SLT will not be permitted to release
until such time as suitable control is exercised over the
relays involved in the locking circuit to indicate that either
party test had been made or no party test is required.
The control of the locking circuit of relay SLT is sig-
nificant in that in FIG. 13 relay REC cannot operate un-
til relay SLT releases, the operation of relay REC being
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required, as will be explained, in order to supply dial
tone to the calling subscriber.

If party test is to be made by a message rate trunk,
as indicated by the cross-connection in FIG. 7 of the
IC punching to the P punching (extending to negative
battery through the winding of a control relay in the
associated trunk circuit), a circuit is completed for caus-
ing the operation in FIG. 12 of relays CCA and MR
extending from negative battery in the associated trunk,
through the winding of the control relay therein (not
shown), from punching P in FIG. 7 to punching IC,
thence over conductor IC, over contact No. 2 of the right-
hand section of the primary trunk switch, conductor
1C, cable 7B, conductor IC, contact No. 2 of the right-
hand crosspoint of the secondary register switch, con-
ductor IC into FIG. 12, thence over break contacts 4
and 6 of respective relays MR and FR, thence through
the winding of relay CCA, over break contact 2 of relay
CC, through the winding of relay MR, through diode
FR, break contact 7 of relay FR and make contact
19 of relay ONI, to the potentiometer comprising resist-
ances FR and make contact 2 of relay ON1 to negative
battery. Relays MR and CCA operate in the latter de-
scribed circuit, it being noted in FIG. 12 that the oper-
ation of relay MR opens its back contact 5, thereby to
prevent the operation of relay CC. In FIG. 11, the oper-
ation of relay MR will, by virtue of its transfer contacts
8, open the locking circuit of relay SLT and close a short
circuit across its lower winding, thereby to cause relay
SLT to have a slow releasing characteristic at such time
as relay SLT1 of FIG. 8 in turn releases, as will be
described below. In FIG. 12, upon the operation of relay
MR, its make contact 4 completes a locking circuit for
the operated relays CCA and MR and its make contact
11 completes a circuit for allowing a “soak” condition
to be applied to the control relay of the message rate
trunk, the latter circuit extending from ground in FIG. 27,
over make contact 19 of relay ON2, break contact 2 of
relay RCS, conductor MR into FIG. 12, through a resist-
ance and make contacts 11 and 5 of respective relays
MR and SLT to conductor IC extending back through
the register, trunk and link circuit of FIG. 7 to the control
relay in the associated message rate trunk circuit. In
this particular situation both of the relays CCA and
MR of FIG. 12 are permitted to operate in series with
the control relay of the message rate trunk because the
impedance of the trunk relay in series with these relays
CCA and MR is sufficiently low to permit the operation
of both relays in series therewith.

If the associated trunk circuit involves neither a coin
nor a two party condition, as in the assumed example
where punching IC is connected to punching ICB in
FIG. 7, the same situation prevails as above described
with respect to the message rate trunk circuit except that
resistance ICB in FIG. 7 is a low resistance (comparable
to that of the message rate trunk control relay) so that
both of the relays MR and CCA of FIG. 12 will operate
in series therewith.

In the event that the trunk circuit involved is a coin
trunk, as would be the situation if punching IC in FIG. 7
were cross-connected to punching CN, it will be noted
that the relays CCA and MR of FIG. 12 will be in series
with resistance CN of FIG. 7. The latter resistance is a
fairly high resistance such that both of the relays CCA
and MR cannot operate in series therewith, relay CCA
being the only one permitted to operate in series with
this high resistance. Under these circumstances, relay
CCA of FIG. 12 will operate to in turn complete an
obvious circuit in FIG. 12 over its make contact 7,
break contact 6 of relay CC, and break contact 5 of
relay MR to cause the operation of relay CC, which
in turn locks over its own make contact 6 to off-normal
ground under control of make contact 23 of relay ON2,
relay CCA being released upon the operation of relay
CC. In FIG. 11, it will be noted that relay CC, in
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operating, opens its break contact 4 thereby to de-ener-
gize the lower locking winding of relay SLT such that
this relay may be allowed to release upon the release
in FIG. 8 of relay SLT1.

In all three of the above-described situations no party
test is required to be made by the register-outpulser; and,
in the case of the two party message rate trunk circuit
(punching P of FIG. 7) the party test will be made by
the trunk circuit itself. The situation which requires party
test to be made by the register-outpulser circuitry is
that situation involving a two party flat rate trunk as
indicated by the connection in FIG. 7 of punching IC
to the grounded punching. This situation reverses the
polarity of the voltage applied in FIG. 12 to the party
test control relays, such that relay FR will be oper-
ated from ground on conductor IC in FIG. 12, through
break contacts 4 and 6 of respective relays MR and FR,
thence through diode MR, through the winding of relay
FR, and through make contact 19 of the off-normal relay
ON1 to negative potential on the potentiometer. Relay
FR, in operating, completes a locking circuit for itself
in FIG. 12 over its make contact 6 and completes a shunt
circuit over its own make contact 12 and diode FR to
provide relay FR with a slow releasing characteristic
upon the de-energization of its winding. In FIG. 11, the
operation of relay FR opens its back contact 8, which is
in parallel with back contact 10 of relay PT5 of FIG. 14,
the lower winding of relay SLT not being de-energized
at this point until such time as relay PT5 of FIG. 14
operates. The operation of relay PT5 will indicate the
completion of party test by the register-outpulser circuitry
of FIGS. 14 and 17.

The operation above-described in FIG. 12 of relay FR
initiates circuit operations in the party test circuitry of
FIGS. 14 and 17 whereby the register-outpulser performs
a test to determine the nature of the calling party
(whether tip party or ring party). Relay FR, in operating,
closes a circuit through the lower primary winding in
FIG. 14 of relay PT, thereby establishing a biasing cur-
rent through this winding to cause relay PT to close its
back contacts and open its front contacts. This circuit ex-
tends from ground in FIG. 14, over make contact 11 of
relay ON1, back contact 5 of relay ROA, make contact
2 of relay FR, resistance PT, back contact 7 of relay PTS,
through the lower winding of relay PT, to negative 110
volt direct current power source through make contact
1 of relay ON1. Also, in FIG. 14 the operation of relay
FR completes a circuit for energizing the lower second-
ary winding of relay PT1 (causing it to close its front
contacts and open its back contacts) and to discharge
whatever charge condition may exist on condensers C5A
and C5B. The latter circuit extends from ground in FIG.
14, over make contact 12 of relay TR1, make contact 4
of relay FR, break contact 6 of relay PT35, break contacts
11 and 6 of respective relays PT2 and PT3, break contact
6 of relay RP, to negative battery through the lower sec-
ondary winding of relay PT1, it being noted that the up-
per primary winding of relay PT1 had previously been
energized in a circuit including make contact 12 of relay
TR1, break contact 5 of relay PT7, and negative battery
supplied through resistance PT1. Of course, the ground
applied to the right-hand end of resistance PT7 causes
condensers ‘C5A and C5B to become discharged. Relay
PT1, in operating, causes the operation of relay PT2 in
a circuit extending from ground at transfer contacts 7 of
relay PT1, over break contact 11 of relay PT7, break con-
tacts 8, 6, 2, and 2 of respective relays ROD, RL, RP, and
TP, to negative battery through the lower primary wind-
ing of relay PT2, which thereupon operates and completes
a circuit through its upper secondary winding over its
own make contact 6 to cause relay PT2 to have a slow-
releasing characteristic. It will be noted in FIG. 9 that
on the operation of relay PT2 of FIG. 14, the tip and
ring conductors extending back toward the calling line
are tied together in parallel over make contacts 8 and 9
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of relay PT2 to conductor 26, extending from FIG. 9 into
FIG. 14 to enable a test to be made of whether the calling
party is a tip party or a ring party. Also, the operation
of relay PT2 opens the lower secondary winding of relay
PT1, thereby allowing relay PT1 to initiate its slow re-
lease. Also in FIG. 9, make contact 12 of relay PT2 com-
pletes a circuit in parallel with break contact 1 of relay
REC to maintain operated relay L1 of FIG. 9. In addi-
tion, in FIG. 10 the operation of relay PT2 closss a loop
circuit to the tip and ring conductors FT and FR extend-
ing toward the first selector in order to prevent the se-
lector from pulsing or releasing. This latter circuit extends
in FIG. 10 from conductor FR, through break contact 8
of relay TMF, make contact 2 of relay PT2, resistance
LB, break contact 6 of relay TMF, break contact § of
relay RCA, make contact 6 of relay L1, break contact 4
of relay RK, to the tip conductor FT.

Returning now to the operation of the party test circuit
of FIGS. 14 and 17, the tip and ring conductors extend-
ing back toward the calling line are extended in parallel
over conductor 26 from FIG. 9 into FIG. 14. If the call
is originated by a ring party, no, ground condition will
exist on conductor 26 of FIG. 14; however, if the call has
been originated by a tip party then the station ground will
appear on conductor 26 in FIG. 14. When the call is orig-
inated by a ring station, relay PT of FIG. 14 will remain
normal. When relay PT1 releases, aftzr approximately 60
milliseconds, a circuit will be completed for causing the
operation in FIG. 14 of relay RP. Ths rclease time of
relay PT1 in FIG. 14 is controlled by the charging time
of capacitors C5A and CSB through resistance PT7. Upon
the release of relay PT1, the circuit for operating relay
RP will extend from ground in FIG. 14, over back con-
tacts 11 and 5 of respective relays ON1 and ROA, and
thence over make contact 3 of relay PT2, back contacts
11 and 7 of relays PT7 and PT1, break contacts 7, 10,
and 2 of relays PT, PT3 and PT7, break contact 12 of
relay RP, through the winding of relay RP, break contact
10 of relay TP, to negative battery through the PT re-
sistance.

In the event that the call has been originated by a tip
party, ground on conductor 26 in FIG. 14 will cause the
energization of the upper secondary winding of relay PT
thereby causing relay PT to operate, this circuit extend-
ing from ground on conductor 26 in FIG. 14, through
break contact 7 of relay ROA, diode PT, through the
upper winding of relay PT, and to negative battery poten-
tial through make contact 1 of relay ON1., The operation
of relay PT causes the above-described circuit to be
switched at transfer contact 7 of relay PT to cause the
operation of relay TP by extending this ground over make
contact 7 of relay PT, break contacts 8 and 7 of relays
PT3 and PT7, thence over break contact 12 of relay TP,
through the winding of relay TP, through break contact
10 of relay RP, to negative battery through the PT re-
sistance.

When party identification has been made, as indicated
by the operation of either relay RP (ring party) or relay
TP (tip party) in FIG. 14, relay PT2 will be allowed
to release after a period of about 35 milliseconds to pro-
vide a time interval during which line voltage stabilization
may take place. During this interval, negative battery in
FIG. 14 will be supplied through the PT resistance and
over make contact 10 of the operated relay RP or TP,
over make contact 1 of relay PT2, break contact 2 of re-
lay PT5, back over the above-described circuit involving
conductor 26 into FIG. 9, and thence in paraliel to the tip
and ring conductors extending back to the calling line.
Eventually, the release of relay PT2 will transfer the call-
ing tip and ring leads from the party test circuit of FIGS.
14 and 17 and will reclose these tip and ring leads in
FIG. 9 as they existed prior to initiation of party test.
Following the release of relay PT2, relay PT1 will re-
operate to initiate a party test check circuit operation to
determine whether one of the relays RP and TP actually
did operate. The operation of relay PT3 will satisfy this
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check circuit, the circuit for causing the operation of
relay PT3 extending from ground in FIG. 14, over make
contacts 12 and 4 of relays TR1 and FR, thence over
break contact 6 of relay PTS, make contact 7 of relay
PT1, break contacts 8 and 6 of relays ROD and RL, and
thence over a break contact or a make contact 2 of relay
RP and a make contact 2 or a break contact 7 of relay
TP, thence through break contacts 4 and 7 of relays PT7
and PT2, to negative battery through the winding of relay
PT3, which locks over its own make contact 12 to the
previously described ground supply, independent of relay
PT1. Upon the operation of relay PT3, the secondary
winding of relay PT1 is de-energized, thereby causing the
latter relay to release.

In order to be certain that relay PT has the ability to
operate even under the circumstances where a ring party
test is determined (which it will be recalled is effective un-
der a released condition of relay PT), the ability of relay
PT is checked on every call on which relay RP is oper-
ated. This check is made by connecting a simulated tip
party line condition to the winding of relay PT extending
in FIG. 14 from ground, through resistance PTG, inductor
PT, make contact 11 of relay RP, break contact 4 of
relay TP, resistance PT4, break contact § of relay PTS,
make contacts 5 and 2 of relays PT2 and PT3, thence
through diode PT, to negative battery through the upper
secondary winding of relay PT. Relay PT, in operating
under this simulated condition, completes a circuit for
causing the operation in FIG. 14 of relay PTS5, extend-
ing from ground at transfer contact 7 of relay PT, over
make contact 7 of relay PT, make contacts 8 and 4 of
relays PT3 and RP, to negative battery through the wind-
ing of relay PTS5, which thereupon operates and locks over
its own make contact 6 to ground under control of make
contacts 4 and 12 of relays FR and TR1. The operation of
relay PT5 opens the locking circuit of relay PT3, which is
thereupon allowed to release. On tip party calls, non-op-
erate test of relay PT is made by using relay PT4 when
the relay TP is operated. This circuit extends from ground
in FIG. 14, through the winding of relay PT4, break con-
tact 7 of relay RP, resistance PT3, make contact 4 of
relay TP, and thence over the previously described circuit
through the upper secondary winding of relay PT, relay
PT4 operating in this circuit while relay PT remains nor-
mal. The operation of relay PT4 completes a circuit for
causing the operation of relay PTS5, this circuit extending
from ground at transfer contact 7 of relay PT in FIG. 14,
over break contacts 7 of relay PT, make contact 10 of
relay PT3, make contact 4 of relay PT4, break contact 4
of relay RP, to negative battery through the winding of
relay PT5, which thereupon operates and locks in a cir-
cuit above-described.

Upon the operation of relay PT5 above-described, the
operated relays PT3 and PT4, etc., will release to prepare
for making a party retest which, as will be mentioned
hereinafter, occurs on TOUCH-TONE calls (other than
those with conflicting office and area codes) just prior to
outpulsing of the last digit.

It will be noted in FIG. 11 that upon the operation of
relay PT5 of FIG. 14 the lower locking winding of relay
SLT is completely opened, thereby allowing this relay to
release under control of relay SLT1 of FIG. 8. As has
been mentioned above, it will also be noted in FIGS. 9
and 10 that upon the release in FIG. 14 of relay PT2, the
tip and ring circuits extending from the tip and ring con-
trol circuitry of FIGS. 9 and 10 back toward the calling
line and forward toward the first selector circuit have
been re-established. It is noted in FIG. 10 that whenever
the calling loop is “off-hook” (relay L2 of FIG. 15 op-
erated) :and the calling party has been ascertained to be a
tip party (relay TP of FIG. 14 operated), ground is ap-
plied to the forward tip conductor FT in FIG. 10 through
the 3600 ohm relay PTG under control of make contacts
4 and 11 of relays L2 and TP. This passes a 3600 ohm
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(inductive load) ground tip party indication forward as
a party identification signal.

It will be recalled with reference to FIG. § that relay
SLTI. has been operated in a circuit extending from bat-
tery in FIG. 11, over make contact 8 of relay ON, break
contact 10 of relay REC, conductor SL extending into
FIG. 8, and thence through resistance SLT1 to ground
through the winding of relay SLT1. The left-hand side of
the winding of relay SLT1 extends through diode SLT
and make contacts 4 and 3 of relays DCK and ON, to
conductor S1 extending into FIG. 7 and thence over the
left-hand secondary and primary crossbar switch cross
points, thence over cable 2-7 into FIG. 2, where conduc-
tor S1 extends over make contact 4 of relay TB to the first
selector sleeve conductor FS. In FIG. 3 it will be noted
that the sleeve conductor of the first selector will be ex-
tended to ground over make contact 1 of relay B1 as soon
as relays Al and B1 of the first selector have been oper-
ated, as an indication that this selector is in condition to
receive pulsing. When the sleeve ground is returned from
the first selector on conductor S1 in FIG. 8, this will shunt
down relay SLT1 of FIG. 8 so that it will thereupon re-
lease as an indication that the first selector is in condition
to receive control. In FIG. 11 it will be noted that relay
SLT can release only when both of its upper and lower
windings are de-energized, the upper winding being de-
energized when relay SLT1 of FIG. 8 is released, and the
lower winding being de-energized as previously described
at such time as the register-outpulser has satisfied itself on
the party check supervision situation." As soon as both of
these situations prevail, relay SLT of FIG. 11 will release.
When relay SLT releases, the base of the double connec-
tion check transistor Q1 of FIG. 8 is disconnected from
the TC lead extending back to the register, trunk and
link circuit, thereby allowing transistor Q1 of FIG. § to
become de-energized, relay DCK remaining locked oper-
ated as previously described. In FIG. 12, upon the release
of relay SLT, make contact 5 of relay SLT disconnects the
‘circuit previously described for causing a soak condition to
be applied to the control relay of a two-party message-rate
trunk circuit. Also, in FIG. 11 make contact 1 of relay
SLT opens to prevent the lower winding of relay SLT
from becoming re-energized upon the return to normal of
the party test control relays. Lastly, in FIG. 13, upon the
release of relay SLT of FIG. 11, a circuit is completed for
causing the operation of relay REC extending from ground
in FIG. 13, over make contact 22 of relay ON1, break
contact 3 of relay SLT, make contacts 4 and 10 of relay
TR1 and DCK, to negative battery through the winding
of relay REC. Relay REC operates and locks in a circuit
extending from the left-hand side of its winding, over con-
ductor B into FIG. 35, thence over make contact 8 of
relay REC to off-normal ground over make contact 4 of
relay ON1, the locking ground on conductor B in FIG.
13 also locking operated relay TR1 in FIG. 13 through
diode TR1 and make contact 6 of relay TR1.

The operation in FIG. 13 of relay REC completes a
number of circuit functions, the primary one of immedi-
ate consideration being the supplying to the calling sub-
scriber of dial tone. The operated relay REC opens the
operating circuit (in FIG. 11) for relay SLT1 of FIG. 8
to prevent it from reoperating. In the tip and ring control
circuitry of FIGS. 9 and 10 the operation of relay REC
splits the tip and ring loop between the line finder of FIG.
2 and the first selector of FIG. 3 and in doing so, termi-
nates these two circuits separately in the register-outpulser.
In FIG. 9 the tip and ring leads T and R extending thereto
from the calling subscriber extend over respective break
contacts 8 and 9 of relay PT2, respective make contacts 3
and 1 of relay REC, and through the respective lower and
upper left windings of the repeat coil T to ground and
battery through the lower and upper windings of relay L1,
thereby to cause relay L1 to remain operated over the
calling loop. In FIG. 10, the tip and ring leads FT and
FR extending thereto from the first selector circuitry of
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FIG. 3 are included in a circuit traceable as follows: from
conductor FR in FIG. 10, over break contact 8 of relay
TMF, conductor A into FIG. 9, make contact 11 of relay
REC, resistance FR1, make contact 3 of relay ON2,
through the winding of relay LT (ready BTDC of FIG. 13
being operated provides through its make contacts 1 and
2 a resistance in shunt of relay LT to adjust the impedance
of the circuit), over conductor BTDC into FIG. 10,
thence through the winding of relay RV (with part of re-
sistance RV in shunt thereof through make contact 3 of
relay BTDC), make contact 5 of relay BTDC, resistance
FT1, make contact 9 of relay REC, break contacts 6 of
relays TMF and RCA, thence over make contact 6 of re-
lay L1 and break contact 4 of relay RK, thence over break
contact 5 of relay ROD to the tip conductor FT extend-
ing back to the first selector circuit. Relay CB in FIG. 10
will be released upon the operation of relay REC; and,
relay CB will not reoperate on its upper winding unless
424 volts direct-current potential appears through diode
BT as an indication of a busy selector. Relay LT in FIG.
9 will operate in the loop circuit to the first selector as an
indication that this loop is completed: Relay RV in FIG.
10, included in the same loop to the first selector circuit
will, on the other hand, remain released since relay RV
is a polar relay and the voltage impressed across its wind-
ing under these present circumstances from the first se-
lector is such as to cause relay RV to remain released. Re-
lay RV is included in this loop in order to detect a polarity
reversal from the switching train for purposes to be de-
scribed hereinafter.

In FIG. 9, upon the operation of relay REC, dial tone
signal is transmitted back toward the calling end of the
connection in a circuit extending from the source of dial
tone indicated as a box in FIG. 9, through condenser C6,
through break contacts 4 and 3 of relays DP and MF],
‘make contact 2 of relay TR1, resistance DT1, break con-
tact 4 of relay ROD, through the right-hand winding of
repeat coil T to ground, the dial tone being induced by
transformer action into the left-hand windings of repeat
coil T and thence over make contacts 1 and 3 of relay
REC, back over the previously traced path to the tip
and ring leads extending back toward the calling end of
the connection. At this point, the calling subscriber, upon
receiving the dial tone, will presumably initiate the
manipulation of its dial pulse dial or its TOUCH-TONE
key set in order to transmit the digits of the called num-
ber; however, a number of circuit operations will have
taken place in the register-outpulser of FIGS. 8 through
39 prior to this time, as will be described in the next
section.

REGISTER-OUTPULSER PREPARATIONS

Upon the operation of the off-normal relays ON and
ON1 of FIG. 8 and of the off-normal relay ON2 of FIG.
28, a number of circuit operations take place within the
register-outpulser to prepare the circuit for use. These
circuit operations will take place prior to the comple-
tion of the dial tone connection above described as in-
dicated by the operation of relay REC in FIG. 13.

A circuit is completed for placing the TOUCH-TONE
converter of FIG. 41 in operative condition, extending
from negative battery in FIG. 8 over make contact 1 of
relay ON, conductor C extending into FIG. 9, and thence
over break contacts 1 of relays ROD and PKC, to the
start conductor ST extending from FIG. 9 into the
TOUCH-TONE converter circuit of FIG. 41. As a result
of this start signal, the converter, as has been described
hereinbefore, is placed in condition for detecting
TOUCH-TONE signals that may be received from FIG.
9 over the tip and ring conductors T and R extending
from FIG. 9 into FIG. 41 in order to convert these
signals into digital information which may thereupon be
registered in the digit registers of FIGS. 38 and 39.

In FIG. 13, upon the operation of off-normal relay
ON2, battery and ground potentials are supplied to the
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tone detector shown therein to enable this tone detector
to be in an operative condition for detecting possible busy
tones returned from the selector switch train of FIGS.
3, 4, and 5, under circumstances where this signal may
be an alternating current signal, as has been mentioned
hereinbefore. However, under the present circumstances,
it will be recalled that in FIG. 13 relay BTDC is oper-
ated such that in FIG. 10 break contact 8 of relay BTDC
is opened to remove the alternating current tone. detec-
tor of FIG. 13 from the circuit. As will be recalled from
previous discussion, in the event that the tome detec-
tor of FIG. 13 is used to detect alternating current busy
tones from the selector switch train, switch S of FIG. 13
will be opened and relay BTDC will be released.

In the subscriber dial control circuit of FIG. 15, upon
the operation of relay ON2 an obvious circuit. is com-
pleted in the lower left-hand corner of FIG. 15 to cause
the operation of relay RA1. Also, circuits are completed
in FIG. 15 upon the operation of relay ON1 with relay
11 of FIG. 9 operated for causing the operation of re-
lays LA and L2. The circuit for operating relay LA ex-
tends from ground in FIG. 15, over make contact 24 of
relay ON1, over make contact 3 of relay L1, to battery
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through the upper winding of relay LA. The circuit for -

causing the operation of relay L2 in FIG. 15 extends
from the same operating ground, over make contact 4
of relay L1, to battery through the winding of relay L2.
These relay operations place the subscriber dial control
circuitry of FIGS. 12 and 15 in condition for counting
dial pulses which may be transmitted thereto from the
calling subscriber.

In FIG. 24, the in-digit steering chain is placed in
operative condition upon the operation of relay ON, by
a circuit extending from ground in FIG. 24, over make
contact 5 of relay ON, break contact 7 or relay REC
(prior to the operation thereof), over break contact 6 of
relay IS1 to negative battery through the winding of relay
IS1. Relay IS1, in operating, locks in a circuit extending
from the left-hand side of its winding, over its own make
contact 6, and thence through a chain of break contacts
No. 5 of relays IS2 through IS11 and of relay PKC,
thence to off-normal ground, thereby locking operated
relay IS1 independently of the condition of relay REC
(which, as will be seen from previous discussion, subse-
quently operates to provide dial tone). It will be noted
in FIG. 38 that with the in-digit steering relay IS1 of
FIG. 24 operated, circuits are completed either from the
TOUCH-TONE converter of FIG. 41 or from the sub-
scriber dial. control circuit of FIG. 12 for causing the
first digit transmitted from the calling subscriber to be
registered in the A digit register of FIG. 38.

The timing control circuitry of FIGS. 23 and 26 is
placed in operation upon the operation of the off-normal
relay ON of FIG. 8 and particularly the start timing relay
STT of FIG. 26 is operated in a circuit extending from
ground in FIG, 23, over make contact 4 of relay ON,
conductor ON extending into FIG. 26, thence over break
contacts 4, 12, 4, and 10 of respective relays REC, ROD,
TDSA, and RCY, and thence to negative battery through
the winding of relay STT. The details of the timing cir-
cuitry of the register-outpulser will be discussed in detail
in a section hereinafter. Let it suffice at the moment to
point out that the operation of relay STT places the timing
control circuit in operation; however, it will be noted that
relay STT will release upon the subsequent operation of
relay REC (which provides dial tone as above described).
It will be assumed for present discussion that no time-out
occurs in the timing section of the register-outpulser
based on the further assumption that all circuit operations
take place within the allotted time intervals. The matter
of time-outs will be discussed in detail hereinafter.

In FIG. 13 of the tip and ring control circuitry, upon
the operation in FIG. 9 of relay LT (indicating a closed
loop to the first selector circuit), relay LTA of FIG. 13
will operate in a circuit extending from negative battery,
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through its winding, conductor LTA extending into FIG.
27, and thence to off-normal ground over make contact
4 of relay LT. Relay LTA of FIG. 13 operates in this
circuit and completes a path through its lower winding and
over its own make contact 2 to provide relay LTA with
a slow-releasing characteristic. .

In FIG. 35, upon the operation of the off-normal relay
ON2, a circuit is completed for causing the operation of
the first out-steering relay OS1 of FIG. 35 to prepare
the register-outpulser for outpulsing the first bit of digital
information (see FIG. 31) contained in the A digit register
of FIG. 38. This circuit extends from ground in FIG. 35,
over make contact 4 of relay ON1, break contact 8 of
relay REC, break contact 6 of relay OS1, to negative
battery through the winding of relay OS1. Relay OS1, in
operating, completes a locking circuit for itself over its
own make contact 6, thence through a chain of No. 5 back
contacts of relays OS2 through 0S8, conductor C extend-
ing into FIG. 36, thence through another chain of No. 5
back contacts of relays OS9 through OS11 and of relays
ST and ST1, thence over break contact 8 of relay RCA
to off-normal ground over make contact 18 of relay ON2.
It will be noted that the locking circuit for relay OSI in
FIG. 35 thereby becomes independent of the condition
of relay REC (which will become operated to supply the
dial tone as above described).

The final circuit for discussion at the moment, which
becomes prepared upon the operation of the off-normal
relays in the register-outpulser, is the dial pulse generator
and counting control circuitry of FIGS. 19 and 22. When
relay ON1 becomes operated, a circuit is completed in
FIG. 22 for operating relay PG1, this circuit extending
from ground in FIG. 22, over make contact 10 of relay
ONI1, break contact 7 of relay RL, conductor L extending

. into FIG. 19, thence over break contacts 5, 7, and 6 of

relays W, IC, and RK, thence over conductor PG bask
into FIG. 22, to negative battery through the winding of
relay PG1. At the same time the ground on conductor L
in -FIG. 19 is extended over make contact 4 of relay
PG1, through the capacitors PGA through PGF, through
the lower winding of relay PG2, and to negative battery
through break contact 6 of relay TMFA and through
resistance PG6-8. Also, this same ground extends through
resistance PG2-5 and break contact 5 of relay TMFA,
through the upper winding of relay PG2 to the same
battery supply. Capacitors PGA through PGF acquire
charging current through the lower winding of relay PG2
at the same time that a seady current is flowing in the
upper winding of relay PG2. The large charging current
through the lower primary winding of relay PG2 causes
relay PG2 to operate thereby to complete a circuit over
its. make contact 3 in FIG. 22 to hold operated relay
PG1. After about 35 to 40 milliseconds time the charging
current through the lower winding of relay PG2 will drop
to-a level where the steady current through the upper
secondary winding will become controlling to cause the
release of relay PG2. The circuitry involving relay PG1
of . FIG. 22 and relay PG2 of FIG. 19 stays in this condi-
tion, with relay PG1 operated and relay PG2 released,
until such time as relay RK of FIG. 34 becomes operated
to.cause the release in FIG. 22 of relay PG1. This opera-
tion will be described later with regard to the use of the

- read out relays RR¢ through RR1¢ in the lower left-hand
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portion of FIG, 29. At such time as these read out relays
are used to determine what digit is to be outpulsed, they
will be operated on a two-out-of-five basis: this two-out-
of-five operation of these read out relays will be used in
the out-steering and outpulsing control circuit of FIG. 34
to cause the operation of relay RK as an indication that
a read out check has taken place. When this read out
check takes place, as indicated by the operation in FIG.
34 of relay RK, back contact No. 6 thereof in FIG. 19
will open to allow relay PG1 to release. This release of

v relay PG1, as will be described in detail hereinafter, will

initiate the operation of the pulse generator circuitry of
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FIGS. 19 and 22 in order to develop the proper number of
dial pulses for controlling the outgoing switch train.

REGISTERING TOUCH-TONE DIGITS

Transmission of called digits from the calling line of
FIG. 2 on 2 TOUCH-TONE signal basis causes a pulse
of two frequencies to be transmitted through the register,
trunk and link circuit of FIGS. 2 and 7 and into FIG. 9
over the tip and ring leads T and R. This TOUCH-TONE
signal will appear in the left-hand windings of repeat
coil T in FIG. 9 and will be thence induced into the right-
hand winding of the same repeat coil, thereby to be
transmitted over the tip and ring leads T and R from
FIG. 9 into the attached TOUCH-TONE converter cir-
cuitry of FIG. 41. The successively received TOUCH-
TONE digits will be translated by the TOUCH-TONE
converter and receiver circuitry and will be transmitted
therefrom into FIGS. 38 and 39 so as to be registered
in successive ones of the digit registers under control of
the continuously advancing indigit steering circuit of
FIG. 24.

It will be recalled, from previous description of the
TOUCH-TONE receiver and converter circuitry of FIGS.
40 through 43, that when the receiver and converter have
detected a legitimate TOUCH-TONE digital pulse, ground
will be applied in FIG. 24 to conductor STR, extending
through diode STR to negative battery through the wind-
ing of relay STR. The operated relay STR completes a
circuit in FIG. 24 for operating relay MF1 extending
from ground, over make contact 5 of relay ON, make
contact 3 of relay STR, break contact 7 of relay PKC,
make contact 10 of relay RA1, break contacts 8 and 5
of relays RA and MF1, to negative battery through the
winding of relay MF1, which thereupon operates and
locks over its own make contact 5, conductor MF1 into
FIG. 15, and thence to off-normal ground over make
contact 24 of relay ON1, It will be noted in FIG. 9
that upon the operation of relay MF1, dial tone is re-
moved from the secondary winding of repeat coil T by
the opening of break contact 3 of relay MF1. The opera-
tion of relay STR in FIG. 24 completes a circuit for
causing the operation of the second digit steering relay
1S2 extending from off-normal ground, over make con-
tact 3 of relay STR, break contact 7 of relay PKC, make
contact 9 of relay IS, break contact 6 of relay IS2, to
negative battery through the winding of relay IS2. Relay
1S2, in operating, locks over its own make contact 6,
through the chain of No. 5 break contacts of relays IS3
through IS11 and break contact 5 of relay PKC, to off-

normal ground, the locking circuit for relay IS1 extend-

ing over make contact 5 of relay IS2 to the grounded
conductor previously traced under control of make con-
tact 3 of relay STR. It will be noted, with reference to
FIG. 38, that even though both of the steering relays
IS1 and IS2 are operated the input conductors S0 through
S7 are routed only to the A digit register under control
of the first operated one of these two steering relays.
In FIG. 24, upon the operation of relay STR, ground
from the make contact 3 thereof and through break con-
tact 7 of relay PKC is also applied to conductor STR1
extending to the TOUCH-TONE converter circuitry of
FIG. 41 to provide a ground supply by means of which
relays in the converter circuitry may transmit into FIG.
38 over conductors SO through S7 on a two-out-of-five
basis the equivalent digital registration represented by
the decoded TOUCH-TONE digit. The converter circuit
is arranged to cause the transmission of this two-out-of-
five signal into FIG. 38 for a minimum time of 45 milli-
seconds, at the end of which time ground will be re-
moved in FIG. 24 from conductor STR, thereby allowing
relay STR in FIG. 24 to become released at the end of
this 45 millisecond interval. In FIG. 38, the first TOUCH-
TONE digit, converted on conductors SO through S7 to
a two-out-of-five registration basis, is transmitted through
make contacts of the steering relay IS1 to battery through
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the windings of two of the relays A0 through A7, which
thereupon operate and lock to off normal ground over
their own make contacts 8 to thereby register in the A
digit position of FIG. 38 the first received TOUCH-
TONE digit.

Upon the release in FIG. 24 of relay STR at the end
of the registration time above mentioned for the first
TOUCH-TONE digit, the locking circuit for relay IS1
is opened, thereby allowing this steering relay to release
and leaving relay IS2 operated ready to place the second
received digit in the B digit register of FIG. 38. Also,
relay STR, in releasing, removes ground from conductor
STR1 in FIG. 24 extending toward the converter circuit.
The process of receiving successive TOUCH-TONE digits
and the successive control of the registration thereof by
the in-digit steering circuit of FIG. 24 will be described
further below after a description of what takes place as
a result of the registration of the very first TOUCH-
TONE digit in the A digit register of FIG. 38.

With reference to FIGS. 29, 30, and 31, as soon as
two of the five A digit registers of FIG. 38 have been
operated, circuits are completed for causing the opera-
tion in FIG. 29 of two-out-of-five of the read out relays
RRO through RR7. These circuits extend from off normal
ground in FIG. 31, over make contacts 12 of the two
operated relays, over make contacts of the operated out
steering relay OS1 (see FIG. 35), thence over two of
the conductors OPO through OP7, cable OP into FIG.
30, conductors OPO through OP7, thence through break
contacts of steering relays FRS, ERS, and DRS, cable
RR into FIG. 29, thence over break contacts of the steer-
ing relays CRS, BRS, and ARS, to battery through the
windings of two of the read out relays RR@ through
RR7. The operation of two of the read out relays RRO
through RR7 of FIG. 29 prepares the register-outpulser
circuitry for outpulsing this digit. With reference to FIG.
34, the check relay RK will be operated if a proper
two-out-of-five registration has taken place in the read
out relays RRO through RR7 of FIG. 29. At the moment
it will be assumed that the particular call involved is
not a zero operator call (relay Z0 of FIG. 26 is released),
that relays DPC and SDO of FIG. 18 are released since
the register-outpulser has not sought the assistance as yet
of a translator-decoder pair, that read out relay RR10
of FIG. 29 is released since it is not used for the usual
two-out-of-five coding, that relay PS of FIG. 27 is re-
leased since it will be assumed that this call is not one
involving a permanent signal condition, that relay TDR
of FIG. 20 is released since this also is a translator-de-
coder control relay, and that relay DP of FIG. 15 is re-
leased since this is a TOUCH-TONE call and not a dial
pulse call. Under these circumstances, a circuit is com-
pleted in FIG. 34 for causing the operation of the read
out check relay RK extending from ground in FIG. 34,
over make contact 16 of relay ON2, break contact 8 of
relay RCA1, through a two-out-of-five contact checking
network of relays RRO through RR7, thence through
break contact 2 of relay RR10, make contact 8 of relay
MF1, break contact 11 of relay DP, to battery through
the winding of relay RK.

As previously indicated, the operation of relay RK is
an indication that a proper digital registration has been
detected by the read out relays of FIG. 29 and therefore
may be outpulsed where necessary. It will be recalled in
the previous discussion of preparing certain of the cir-
cuits of the register-outpulser that the dial pulse generator
and counting control circuit of FIGS. 19 and 22 has been
in the condition with relay PG1 of FIG. 22 operated and
relay PG2 of FIG. 19 released. When relay RK of FIG.
34 operates, it will be noted in FIG. 19 that break contact
6 of relay PK is opened, thereby opening the circuit to
the winding of relay PG1 of FIG. 22 and allowing it to
release. As will be explained in more detail later, the
release of relay PG1 of FIG. 22 will cause the dial pulse
generator and counting control circuit of FIGS. 19 and 22
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to generate a number of pulses corresponding to the reg-
istration of the digit contained in the read out relays of
FIG. 29 and will cause the transmission of this digit on
a dial pulse basis over the fundamental tip ring loop to
the first selector of FIG. 3.

Returning now to a continuation of the description of
the in-digit registration function, relay STR of FIG. 24
will again be operated when the TOUCH-TONE con-
verter has detected the second iransmitted digit of the
called number. This, in turn, will cause the operation in
FIG. 24 of the third steering relay IS3 under control of
make contact 9 of relay IS2. Relay IS3 will lock over its
own make contact 6 to the previously described off normal
ground, relay IS2 will now be locked under control of
make contact 5§ of relay 1S3 and the operated relay STR,
and ground will be applied to conductor STR1 extending
toward the TOUCH-tone converter to cause the latter
circuit to transmit into FIG. 38 on a two-out-of-five basis
the second digit, which will thereupon be steered through
break contacts of steering relay IS1 and make contacts of
steering relay IS2 to become registered in the B register
of FIGURE 38.

As will be made clear in subsequent description of the
actual outpulsing control, when the first digit contained
in the read out relays of FIG. 29 has been outpulsed, the
out-digit steering circuitry of FIGS. 35 and 36 will be
advanced so that relay OSI1 is released and the next out-
steering relay OS2 is operated. In the process of advanc-
ing the outsteering chain of FIGS. 35 and 36, the read
out relays of FIG. 29 will be released when the A digit
registration is removed by the release of the steering relay
OS1 (see FIG. 31) and will become reoperated in ac-
cordance with the B digit registration upon the operation
of the second outsteering relay OS2. This release and
reoperation of the read out relays of FIG. 29 causes the
release in FIG. 34 of relay RK thereby, in turn, to lock
operated relay PG1 of FIG. 22 during an interdigital
time measured by the circuitry of FIGS. 19 and 22,
followed by the reoperation in FIG. 24 of relay RK as
an indication that the second digit is ready to be read
out, at which time the pulsing circuitry of FIGS. 19 and
22 is allowed to generate and transmit dial pulses in
accordance with the second, or B digit, registered in
FIG. 31.

In the meantime, the insteering of called digits into
the registers of FIGS. 38 and 39 under control of the
in-digit steering circuit of FIG. 24 continues until such
times as relay PKC of FIG. 24 is operated as an indica-
tion that a complete called number has been received.
Before this time (the operation of relay PKC of FIG. 24),
the register-outpulser, as will be explained in more detail
below, will have consulted a translator-decoder pair for
switching instructions and these switching instructions
will have been transmitted back to certain register relays
in the register-outpulser including those of FIG. 18.
Among the information transmitted to the register-out-
pulser during its connection with a translator-decoder
pair will be the operation in FIG. 18 of one of the
relays 3DG, 4DG, 5DG, 7DG, and 10DG as an indi-
cation that the called number will contain, respectively,
3, 4, 5, 7, or 10 digits. Also, it will be noted in FIG. 21
that relay ADO1 will be operated if the digit registered
in the A digit register of FIG. 38 is a ZERO (relays A4
and A7 of FIG. 38 operated) or a ONE (relays A0 and
Al of FIG. 38 operated). In either of the latter cases,
the circuit for causing the operation of relay ADO1 in
FIG. 21 extends from off-normal ground therein, over
contact 17 of relay ONI1, through break contact 7 of
relay PS, and (a) if the A digit is a ZERO over make
contact 11 or relay A7, break contact 11 of relay A2,
make contact 11 of relay A4, through break contacts
12 and 5 of relays IS5 and ADO1, to negative battery
through the winding of relay ADO1, or (b) if the A
digit is a ONE over break contact 11 of relay A7, break
contact 10 of relay A4, make contact 7 of relay A0,
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break contact 9 of relay A2, and through break con-
tacts 12 and 5 of relays IS5 and ADO1 to negative bat-
tery through the winding of relay ADO1. In either of
these instances (an A digit of ZERO or ONE), relay
ADO1 will operate and will lock in an obvious manner
over its own make contact 5. On the other hand, if the
A digit is anything other than ZERO or ONE, relay AD01
of FIG. 21 will remain released.

It will be recalled with reference to the in-digit steering
circuit of FIG. 24 that the second, or B digit, will be
registered in FIG. 38 upon the release of steering relay
151, the third digit will be registered upon the release of
relay IS2, et cetera. In FIG. 24, a number of circuits are
arranged for controlling the relay PKC. One such circuit
is completed on a three digit call (relay 3DG of FIG, 18
operated), upon the operation of steering relay 1S4 which,
in turn, occurs upon the release of steering relay IS2 dur-
ing the registration of the third, or C digit. This latter
circuit extends from off-normal ground in FIG. 24,
through make contact 11 of relay 3DG and make contact
11 of relay IS4, thence through break contact 4 of relay
RA2 and break contact 6 of relay PKC to negative bat-
tery through the winding of relay PKC, which thereupon
operates and locks over its own make contact ¢ to off-
normal ground. Likewise, it will be obvious that on a
four digit call (relay 4DG of FIG. 18 operated), a cir-
cuit will be completed for operating relay PKC upon the
operation of steering relay ISS. Similarly, with relay 5DG
of FIG. 18 operated, relay PKC will operate upon the
operation in FIG. 24 of the steering relay IS6. With
respect to a seven digit call (relay 7DG of FIG. 18 oper-
ated), relay PKC will be operated upon the operation of
steering relay IS8, provided the A digit is not ZERO or
ONE (relay ADO1 of FIG. 21 released). On the other
hand, if the A digit is a ZERO or a ONE, then relay
PKC of FIG. 24 will not be operated until the operation
of steering relay IS9, On a ten digit call (relay 10DG of
FIG. 18 operated), relay PKC will be operated when the
eleventh steering relay 1S11 is operated provided that the
A digit is not a ZERO or a ONE, this action taking
place as before upon the release of steering relay IS9. On
the other hand, if the A digit is a ZERO or a ONE, then
relay PKC will operate only after steering relay IS10 is
released, that is, during the registration of the eleventh
digit in the L digit register of FIG. 39.

When relay PKC of FIG. 24 operates as an indication
that called digit registration is complete, the steering chain
of FIG. 24 is stopped from advancing because the oper-
ation of relay PKC at its transfer contacts 7 in FIG. 24
removes control of the steering chain from the transfer
contacts No. 3 of relay STR. This, in turn, will cause the
last operated steering relay to become released, leaving
relay PKC operated and locked to off-normal ground,
leaving relay STR released, and preventing any further
ground signals to be sent to the TOUCH-TONE con-
verter over conductor STRI.

REGISTERING DIAL PULSE DIGITS

When a call from a dial pulse customer is to be served
by the register-outpulser, relay L1 of FIG. 9 will respond
to the dial pulses, releasing when the tip and ring leads
are opened and reoperating when these leads are closed.
The subscriber dial control circunitry of FIGS. 12 and 15
is arranged to count the pulses of these successive digits
and to cause these digits to be transmitted to FIG. 38
thereby to be steered into successive ones of the digit
registers of FIGS. 38 and 39. The outsteering and out-
pulsing control circuit of FIG. 34 will not be effective
to cause the operation of the readout check relay RK
under these circumstances because, as will be described
below, relay DP of FIG. 15 will be operated as an indi-
cation that this is a dial pulse call, whereupon, in FIG.
34 no circuit is completed for causing the operation of
relay RK since relay TDR has its make contact 9 opened
because no translator-decoder pair has been consulted as
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yet, Therefore, in FIGS. 19 and 22 relay PG1 of FIG. 22
will remain operated and relay PG2 of FIG. 19 will
remain released, at least during the initial digital registra-
tions in the register of FIGS. 38 and 39. In other words,
the dial pulse generator and counting control circuitry
of FIGS. 19 and 22 will not generate and transmit to the
switching train dial pulse digits in accordance with those
registered in FIGS, 38 and 39.

In lieu of this pulse generation, previously described in
connection with the TOUCH-TONE call, the operations
and releases in FIG. 9 of relay L1 responsive to the call-
ing subscriber’s dial pulses will control the circuitry of
FIG. 10, particularly through the agency of make contact
6 of relay L1, to repeat the dial pulses to the outgoing
switch train of FIGS. 3, 4 and 5. In this connection it
will be recalled that the tip and ring loop from the calling
end of the connection extends into FIG. 9 over conductors
T and R from FIG. 8, thence over break contacts 8 and 9
of relay PT2, make contacts 3 and 1 of relay REC, and
thence to ground and negative battery through the respec-
tive lower and upper windings of relay L1 which is oper-
ated in the calling loop and which will release and reop-
erate responsive to dial pulses therein. It will also be
recalled that the tip and ring loop from the first selector
of FIG. 3 extends down into FIG. 10 and to conductors
FT and FR, the loop being completed from conductor FT
in FIG, 10 through a network of contacts in the lower
central part of FIG. 10, involving make and break con-
tacts of various relays, to conductor FR1 thence over
break contact 6 of relays RCA. and TMF, thence over
make contact 9 of relay REC, through resistance FTI1,
over make contact 5 of relay BTDC, thence through the
winding of relay RV (which remains released), thence
over conductor BTDC into FIG. 9, through the winding
of relay LT (operated to indicate a closed loop to the
selector), thence over make contact 3 of relay ON2,
through resistance FR1, make contact 11 of relay REC, to
conductor A extending back into FIG. 10, and through
break contact 8 of relay TMF to the ring conductor FR.
In regard to the latter circuit closing the loop to the first
selector, the pulsing control for dial pulse purposes is
rendered effective in this loop in the contact chain in the
lower central part of FIG. 10 between the conductors
FR1 and FT. Under the assumed circumstances where
dial pulses are beginning to be counted from the calling
party and the successive digits are about to be registered in
the digit registers of FIGS. 38 and 39, with reference to
this contact network in FIG. 10 relay SDQ will be
released, relay PKC will be released, relays IC and W will
be released, relay TMF will be released, relay RK will be
released and relay PG1 will be operated. Thus, make con-
tact 6 of relay L1 is the only contact completing the loop
circuit between conductors FR1 and FT with the assist-
ance of break contact 4 of relay RK and make contact 1
of relay PGI1, Since, as above described, relay RK of
FIG. 34 will not be operated, and since the dial pulse
generator and counting control circuitry of FIGS. 19 and
22 will not be brought into play (relay PG1 of FIG. 22
remaining operated), it will be apparent immediately
that make contact 6 of relay L1 in FIG. 10 will open and
close the loop to the first selector to repeat the dial pulses
detected by relay L1 from the calling loop in FIG. 9.

Upon the first release of relay L1 in FIG. 9 responsive
to the first open loop pulse from the calling party make
contact 6 of relay L1 in FIG. 10 will open thereby to
repeat this first open pulse period to the first selector of
FIG. 3 causing the first selector to step vertically one
step. The first release of relay L1 will also complete a
circuit in FIG. 15 causing relay RA to operate in a
circuit extending from ground, over make contact 24
of relay ON1, to break contact 2 of relay L1, and make
contact 8 of relay L2 (which remains operated due to its
slow-release characteristic during pulses of a digit when
relay L1 is released), thence to negative battery through
the winding of relay RA. Relay RA operates and com-
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pletes a circuit over its own make contact 12 to cause
itself to have a slow-releasing characteristic to hold over
operations of relay 1.1 between open loop pulses of each
digit. Relay RA, in operating, completes a circuit for
causing the operation in FIG. 15 of relay DP extending
from ground in FIG. 15, over break contact 9 of relay
ROA, make contact 10 of relay RA, break contact 2 of
relay DP, to negative battery through the winding of
relay DP, which thereupon operates and locks to off-
normal ground over its own make contact 2. Relay DP,
in operating, removes dial tone in FIG. 9 from the calling
end of the connection at its transfer contacts 4, and in
FIG. 34 at its transfer contacts 11 prevents the opera-
tion of the read-out check relay RK until relay TDR
becomes operative (which will occur only after the trans-
lator-decoder usage which occurs sometime subsequent
to the instant situation). Upon the operation of relay DP
of FIG. 15, a circuit is completed for causing the opera-
tion in FIG. 17 of the party retest relay PR, this circuit
extending from ground in FIG. 35 over make contact 4
of relay ON1, conductor 30 extending into FIG. 17,
thence over make contact 2 over relay PTS, break contact
6 of relay PT7, make contact 10 of relay DP, through
the winding of relay PR to negative battery through re-
sistance PR, relay PR operating in this circuit and lock-
ing to off-normal ground over its make contact 8. The
operation of relay PR prepares the party retest circuitry
of FIGS. 14 and 17 to verify the original party test situa-
tion at the end of inpulsing of the first digit, as will be
described hereinafter.

Upon the operation in FIG. 15 of relay RA, as an
indication of the first open period dial pulse from the
calling line, relay RA2 is operated in an obvious manner
over make contact 6 of relay RA, the operation of relay
RA2 thereupon causing the release in FIG. 15 of relay
RA1. With relay RA1 released and relay LA of FIG. 15
released, a circuit is completed in FIG. 15 for causing
the operation of the first inpulse counting relay IP1 ex-
tending from ground in FIG. 15, over make contact 2
of relay ON2, break contact 9 of relay RA1, break con-
tact 6 of relay LA, break contact 12 of relay IP2, to
negative battery through the winding of relay IP1, which
thereupon operates and locks to off-normal ground over
its own make contact 8 and make contact 2 of relay RA2.
In the meantime, in the in-digit steering circuit of FIG.
24, upon the operation of relay RA of FIG. 15 (during
the first open loop period release of the line relay L1
of FIG. 9), a circuit is completed for causing the opera-
tion of relay STR extending from off-normal ground in
FIG. 24, make contact 7 of relay REC, make contact
2 of relay RA to negative battery through the winding
of relay STR. It will be noted that make contact 1¢ of
relay RA2 is in parallel with make contact 2 of relay RA
so that relay STR of FIG. 24 remains operated until
both of these relays are released. Upon the operation of
relay STR in FIG. 24, a circuit is completed for operat-
ing the second in-digit steering relay IS2 extending from
off-normal ground in FIG. 24, over make contact 3 of
relay STR, break contact 7 of relay PKC, make contact 9
of relay IS1, break contact 6 of relay IS2, to negative
battery through the winding of relay IS2, which there-
upon operates and locks over its own make contact 6 to
off-normal ground through the chain of No. 5 break
contacts through the remaining steering relays, relay IS1
remaining locked over make contact 5 of relay IS2 to
the off-normal ground controlled by make contact 3 of
relay STR.

Each time relay L1 of FIG. 9 releases and reoperates
in response to each dial pulse from the calling line, relay
LA of FIG. 15 will release and will reoperate. Relays L1
of FIG. 9 and LA of FIG. 15 will therefore release and
reoperate responsive to each dial pulse from the calling
line until such time as relay L1 remains operated at the
end of the first digit, whereupon relay RA of FIG. 15
(whose slow release characteristic allows it to remain
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operated over the closed loop periods when relay L1 is
operated) will release to indicate the interdigital pause.
The releases and reoperations of relay LA of FIG. 15
will control the impulse counting circuit comprising re-
lays IP1 through IP5 of FIG. 15 to count the number
of pulses in each digit. When relay LA of FIG. 15
reoperates at the end of the first pulse of the first digit,
relay IP2 in FIG. 15 operates in a circuit extending from
off-normal ground, over make contact 8§ of relay RA2,
make contaci 10 of relay LA, make contact 11 of relay
IP1, break contact 6§ of relay IP2, to negative battery
through the winding of relay IP2. Relay IP2 thereupon
operates and locks over its own make contact 6, make
contact 8 of relay IP1, to off-normal ground over make
contact 2 of relay RA2, relay IP1 remaining locked
operated in a circuit extending from the left side of its
winding, over make contact 12 of relay IP2, make con-
tacts 11 and 16 of relays IP1 and LA, to off-normal
ground over make contact 8 of relay RAZ2. Upon the
release of relay LA of FIG. 15 responsive to the next
release of relay L1 of FIG. 9 during the second open
dial pulse period from the calling line, the locking circuit
for relay IP1 in FIG. 15 is opened at make contact 10 of
relay LA, thereupon allowing relay IP1 to release, relay
IP2 remaining operated under control of break contact
6 of relay LA. Upon the release of relay IP1, a circuit
is completed for operating relay IP3 from off-normal
ground, over make contact 2 of relay RA2, make con-
tact 4 of relay IP2, break contact 4 of relay IP1, break
contacts 6 of relays IP5 and IP4, to negative battery
through the winding of relay IP3, which thereupon op-
erates and locks over its cwn make contact 11, break
contact 8 of relay IP1, and over make contact 2 of relay
RA2 to off-normal ground. Upon the next operation of
relay LA (at the end of the second pulse), relay IP2 is
released by the opening of break contact 6 of relay LA.
Upon the next release of relay LA, a circuit is completed
for reoperating relay IP1 under control of break contact
6 of relay LA, relay IP1 locking as previously described
over its own make contact 8. Upon the next reoperation
of relay LA, relay IP2 is reoperated in a circuit previously
described and locked over its own make contact 6 to
off-normal ground under control of make contact 8 of
relay IP1, relay IP1 remaining locked under control of
make contact 12 of relay IP2 as previously described.
Upon the reoperation of relay IP2, a circuit is completed
for causing the operation of relay IP4 in a circuit ex-
tending from off-normal ground, over make contact 2
of relay RA2, make contact 4 of relay IP2, make contact

4 of relay IP1, make contact 1 of relay IP3, break con- :

tack 7 of relay IP5, to negative battery through the wind-
ing of relay IP4, relay IP4 operating and locking over
its own make contact 11 and break contact 8 of relay
IP5, to off-normal ground over make contact 2 of relay
RA2. Upon the release of relay LA during the fourth
pulse, relay IP1 will release, allowing relay IP2 to re-
lease upon the next reoperation of relay LLA at the end
of the fourth pulse, and permitting relay IP1 to become
reoperated upon the next release of relay LA during the
fifth pulse. Upon this reoperation of relay IP1, relay
IP3 is released, whereby upon the next reoperation of
relay LA at the end of the fifth pulse, a circuit is com-
pleted for causing the reoperation of relay IP2. During
the sixth pulse, upon the release of relay LA, relay IP1
is again released, so that upon the reoperation of relay
LA at the end of the sixth pulse, relay IP2 is released,
to in turn permit the operation of relay IP5 in a circuit
extending from off-normal ground in FIG. 15, over make
contact 2 of relay RA2, over break contacts 4, 10 and 4
of relays IP2, IP1 and IP3, over make contact 1 of relay
IP4, to negative battery through the winding of relay
IP5, which thereupon operates and locks to off-normal
ground over its own make contact 8 and make contact 2
of relay RA2. By a similar circuit operation, at the end
of a seventh pulse, relays IP1, IP2, IP4 and IP5 will be
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operated; at the end of an eighth pulse, relays IP3, IP4
and IPS will be operated; at the end of a ninth pulse,
relays IP1, TP2, IP3 and IP5 will be operated; and, at
the end of a tenth pulse relays IP3 and IP5 will be
operated. The pulse count situation for the subscriber
dial control circuit of FIG. 15 is summarized in the
foliowing table:

Digit pulses: Operated relays

1 e 1P1, IP2

2 e 1P3

3 IP1, IP2, IP3, IP4
4 e 1P3, IP4

S 1P1, IP2, IP4

6 e IP4, IP5

T e IP1, IP2, IP4, IP5
8 e 1P3, IP4, IP5

9 IP1, IP2, IP3, IPS
10 e IP3, IP5

At the end of a digit, relay L1 of FIG. 9 will remain
operated due to the closed calling loop, whereupon relay
LA of FIG. 15 will remain operated and relay RA of
FIG. 15 will release after an interval of time measured
by its slow-release characteristic, the release of relay RA
being an indication of the interdigital pause. Upon the
release in FIG. 15 of relay RA, relay RA2 will become
released to complete circunits for transmitting on a two-
out-of-five basis the pulse count existing in the relays
IP- of FIG. 15 into the A digit register of FIG. 38. This
circuit extends from off-normal ground in FIG. 15, over
make contact 2 of relay ON2, and over break contacts
2 and 8 of relay RA2 to the contact configuration net-
work of the IP- relays in FIGS. 12 and 15 to energize in
FIG. 12 two-out-of-five of the conductors SO through S7
extending into FIG. 38 and thence over make contacts
of the in-digit steering relay IS1 to operate two of the
five A digit relays A0 through A7, which thereupon lock
over their own make contacts to off-normal ground. The
release in FIG. 15 of relays RA and RA2 causes the
release in FIG. 24 of relay STR, which allows the release
of the first steering relay IS1, leaving relay IS2 locked
in the circuit previously described. In the meantime, the
reoperation in FIG. 15 of relay RA1 causes the release
of all of the in-digit counting relays IP1 through IP5
as may be operated, thereby to remove from the five
conductors SO through S7 in FIG. 12 the energizing
grounds extending into the digit register of FIG. 38,
thereby. preventing the double registration of this digit
in the B digit register of FIG. 38 when the input steering
relay IS1 of FIG. 24 releases. The in-digit steering circuit
of FIG. 24 and the pulse counting circuitry of FIG. 15
are now in condition for counting the second dialed digit.
As soon as relay L1 of FIG. 9 releases in response to the
first pulse of the second digit, relay RA of FIG. 15 will
reoperate, thereby to reoperate relay STR in FIG. 24
to in turn cause the operation of relay IS3 in FIG. 24
under control of make contact 9 of relay IS2 and break
contact 9 of relay IS1 to prepare the register circuit of
FIG. 38 for accepting the third digit at such time as the
second steering relay 1S2 releases.

As was mentioned hereinbefore, it will be noted in
FIG. 10, particularly with respect to make contact 6 of
relay L1 shown thereon, that the pulsing loop to the first
selector of FIG. 3 between conductors FR1 and FT in
FIG. 10 is opened and closed responsive to each pulse
of each digit, thereby to repeat to the selector switch
train each of the dial pulse digits recognized by relay L1
of FIG. 9. :

During the first interdigital timing interval a circuit is
completed in the party test circuit of FIGS. 14 and 17 for
making a party retest in order.to verify the original party
test made at the beginning of the call. Upon the release
in FIG. 15 of relay RA at the first interdigital interval, a
circuit is completed in FIG. 17 for causing the operation
of relay PT7 from ground, over break contact 7 of relay
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RA, make contact 6 of relay DP, and break contact 8 of
relay PT7, relay PT7 operating in this circuit and locking
over its own make contact 8 to off-normal ground on
conductor 30 and extending this off-normal ground over
make contacts 2 and 6 of relays PT5 and PT7 and make
contact 6 of relay PR to conductor 33 extending into
FIG. 22 and thence over make contact 11 of relay PG1
to maintain relay PG1 operated during this test interval.
Upon the operation in FIG, 17 of relay PT7, relay PT1 of
FIG. 14 is reoperated over its lower secondary winding
in a circuit extending from negative battery, through the
lower winding of relay PT1, over either of the transfer
contacts No. 6 of relay RP, thence through break contacts
6 and 11 of relay PT3 and PT2, make contact 2 of relay
PR, make contact 5 of relay DP, make contact 1 of relay
PT7, to off-normal ground over make contacts 4 and 12
of relays FR and TR1. Relay PT1, in operating, extends
its operating ground over make contact 7 of relay PT1,
thence over break contacts 8 and 6 of relay ROD and RL,
thence over the transfer contacts of relays RP and TP,
make contact 4 of relay PT7, to negative battery through
the lower winding of relay PT2, which thereupon oper-
ates. The operation of relay PT2, as has been described
hereinbefore, connects the upper secondary winding of
relay PT of FIG. 14 in parallel to the tip and ring con-
ductors of FIG. 9 back to the calling subscriber’s line cir-
cuit, It will be recalled under these circumstances that in
the event that the calling party is a tip party ground will
be present in the tip-ring loop, thereby to cause the oper-
ation in FIG. 14 of relay PT; whereas, if the calling party
is a ring party relay PT of FIG. 14 will remain released.
Eventually, after approximately 60 milliseconds delay,
relay PT1 will become released as previously described.
Thereupon a circuit is completed in FIG. 14 to apply
ground potential to the upper winding of relay PR in
FIG. 17 to shunt down and thereby cause the release of
relay PR in the event that the party retest matches the
previous party test. This circuit extends from ground in
FIG. 14 over make contact 11 of relay ON1, break con-
tact 5 of relay ROA, make contact 3 of relay PT2, make
contact 4 of relay PR, through break contact 7 of relay
PT1 to the transfer contacts 7 of relay PT.

In the circuit of FIG. 14, ground appearing at transfer
contact 7 of relay PT will be extended to conductor PR1
leading into FIG. 17 thereby to shunt down relay PR
only in the event that the present party retest matches the
party test that had previously been made. If the previous
party test had indicated a tip party, then relay TP of
FIG. 14 will be operated and relay RP will be released;
whereas, if the previous test indicated a ring party then
relay RP of FIG. 14 will be operated and relay TP will
be released. In the present party retest, if the party retest
detects a tip party then relay PT of FIG. 14 will operate;
whereas, if the present party retest indicates a ring party
then relay PT will remain released, Under these circum-
stances it will be obvious by inspecting the contact con-
figuration in FIG. 14 between transfer contacts 7 of relay
PT and conductor PRI that relay PR of FIG. 17 will be
shunted down only in the event that the retest corresponds
with the original party test. For instance, if the present
indication is that the calling party is a tip party (relay PT
of FIG. 14 operated), then a circuit will be completed
from transfer contact 7 of relay PT, through make con-
tact 7 thereof, through break contact 3 of relay PT3, make
contact 7 of relay PT7, and break contact 8 of relay RP
to conductor PR1 extending into FIG. 17 to cause the
release therein of relay PR. The release of relay PR in
FIG. 17 will cause the release in FIG. 14 of relay PT2
and the release of relay PT (if operated), the release of
relay PT2 causing the tip and ring conductors in FIG.
9 to be returned to their original through-transmission
condition to the winding of relay L1. In FIG. 14, in the
event that the party retest does not match the original
party test the ground at transfer contact 7 of relay PT
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will be exended through diode RO and to conductor RO
into the timing control circuit of FIG. 27 for a purpose
to be described hereinafter.

It may be noted at this point in passing that on calls
involving incoming TOUCH-TONE signaling, party re-
test will be made just prior to outpulsing of the last digit
except in situations involving conflicting office and area
codes. In these circumstances the register-outpulser is pre-
pared for making party retest after the fifth digit (exclu-
sive of any exit digits) has been outpulsed as indicated
by the operation to be described more in detail herein-
after of the outsteering relay OS6 of FIG. 35. The party
retest relay PR of FIG. 17 will be operated -at this time in
a circuit extending from off normal ground in FIG. 35,
over make contact 4 of relay ONI1, conductor 30 extend-
ing into FIG. 17, thence over make contact 2 of relay
PT5, break contact 6 of relay PT7, make contact 9 of
relay OS6, through the winding of relay PR to negative
battery through resistance PR, relay PR operating in this
circuit and locking to off normal ground on conductor 30
over its own make contact 8. As will appear more clearly
hereinafter, under these circumstances in FIG. 18 one of
the two information relays 7DG and 10DG will be oper-
ated from the translator-decoder as an indication to the
register-outpulser that this call will involve 7 or 10 digits.
For instance, on a seven digit call (relay 7DG of FIG.
18 operated) a circuit is completed for operating relay
PT7 of FIG. 17 after the outpulsing of the digit in the
sixth position (the F digit in FIG, 31) and before the
outpulsing of the seventh or last digit. Ground will extend
in FIG. 36, over break contact 3 of relay W (released
during the interdigital time between digit transmissions),
thence over make contact 12 of relay 7DG, break contact
2 of relay CCT, break contact 7 of relay ADO1 (released
under the assumption that the A digit is not a zero or a
one), thence over make contact 2 of relay 7DG, make
contact 12 of relay OS7, conductor A into FIG. 35, thence
through the chain of No. 12 back contacts of all of the
preceding outsteering relays OS6 through OS1, conductor
AS1 extending into FIG. 16, thence over back contacts 11
of the steering relays FRS through ARS, thence over back
contacts 8 and 9 of relays RCS and RCA, conductor AS2
extending into FIG. 35, over back contact 4 of relay W,
through diode PR, conductor PR extending into FIG. 17,
thence over make contact 4 of relay 7DG, and break con-
tacts 6 and 8 of relays DP and PT7, to negative battery
through the winding of relay PT7. Relay PT7 operates
and locks over its own make contact 8 to off-normal
ground on conductor 30 extending thereto from FIG. 35.
The locking ground on conductor 30 in FIG. 17 is ex-
tended over make contacts 2, 6, and 6 of relays PT5, PT7
and PR to conductor 33 extending into FIG. 22, thence
over make contact 11 of relay PG1 to cause relay PG1
to become locked operated during the party retest. The
locking of relay PG1 of FIG. 22 causes the dial pulse
generator and counting control circuitry of FIGS. 19 and
22 to stop developing dial pulse transmission, if this were
the case.

Party retest on information calls is controlled by relay
IPR of FIG. 21. Such calls will be of the type 1--411 and
14-NPA-4-411 (NPA is a national area code), If the digit
registered in the A position of FIG. 38 is a 1 and the digit
registered in the B position is a 4, relay IPR of FIG. 21
will operate in a circuit extending from off-normal ground
in FIG. 21, over make contact 17 of relay ON1, break
contact 7 of relay PS, break contacts 11 and 10 of relays
A7 and Ad, thence over make contact 7 of relay A0,
break contact 2 of relay A2, make contact 6 of relay A0,
break contact 2 of relay B1, and make contacts 3 of re-
lays B0 and B4 to negative battery over make contact 1
of relay FR and through the winding of relay IPR. In
FIG. 17, make contact 9 of relay IPR will allow relay
PT7 to operate to cause party retest after the register-
outpulser has outpulsed four digits under circumstances
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where the translator-decoder has operated relay 4DG of
FIG. 18 indicating that this is a four digit call. Under
these circumstances the circuit for operating relay PT7
of FIG. 17 extends from ground in FIG. 36, over break
contact 3 of relay W, conductor B extending into FIG. 35,
thence over make contacts 11 and 4 of relays IPR and
4DG, make contact 12 of relay OS5, thence over break
contacts 12 of all of the preceding outsteering relays, and
over a circuit previously described including-conductors
AS1 and AS2 of FIG. 35 to conductor PR extending from
FIG. 35 into FIG. 17, thence to cause the operation of
relay PT7 under control of make contact 9 of relay
IPR. On a call of an information nature, such as
1+NPA 411, the E digit in FIG. 31 will be 4, the F
digit will be 1, and the G digit will be 1, thereby causing
the operation in FIG. 38 of all of the relays EDO, ED4,
FDO, FD1, GD0, and GD1. Thus, in FIG. 21, relay IPR
is operated in a circuit extending from its winding through
make contact 1 of relay FR, make contact 9 of relay
GD1, make contact 6 of relay A0, back contact 9 of relay
A2, make contact 7 of relay A0 to the previously de-
scribed off-normal ground under control of break con-
tacts 10, 11 and 7 of relays A4, A7 and PS.

DIAL PULSE GENERATION

The dial pulse generator and counting control circuitry
of FIGS. 19 and 22 is utilized to generate dial pulse digits
for controlling the outgoing switch train of FIGS. 3, 4
and 5 under control of the arbitrary exit digit registers of
FIGS. 32 and 33 and of the called digit registers of FIGS.
38 and 39, in turn controlled by the exit digit steering
circuitry of FIG. 16 and by the called digit steering cir-
cuitry of FIGS. 35 and 36. As has been mentioned previ-
-ously, any incoming dial pulse digits from the calling
line and which are to be used to control the selectors of
FIGS. 3, 4 and 5 are repeated by virtue of make contact
6 of relay L1 in FIG. 10. Whenever the dial pulse gener-
ator and counting control circuitry of FIGS. 19 and 22
is used for controlling the selectors of FIGS. 3, 4 and 5,
make contact No. 1 of relay PG1 in FIG. 10 is used to
control pulsing of the loop to the selector circuitry. It
will be recalled, in connection with previous discussion
of incoming TOUCH-TONE called digits that relay L1
of FIG. 9 remains operated over the calling loop and that
under these circumstances the outsteering and outpulsing
control circuit of FIG. 34 will detect the registration in
the readout relays RRO through RR7 of FIG. 29 of each
digit as it is registered in the called digit registers of FIGS.
38 and 39, thereby to cause the operation in FIG, 34 of
the readout check relay RK. In FIG. 10 it will be noted
that whenever this check relay RXK is operated, it opens
its back contact 4, thereby allowing make contact 1. of
relay PG1 to be utilized to control the pulsing loop to the
first selector. It will also be recalled that upon the opera-
tion of readout check relay RK of FIG. 34, break contact
6 in FIG. 19 opens the locking circuit for relay PG,
which previously had been locked in a circuit extending
through break contact 6 of relay RK, break contact 7 of
relay IC and break contact 5 of relay W to off-normal
ground from FIG. 22 on conductor L. There are a num-
ber of circuit situations which may occur from time to
time and which will cause relay PG1 of FIG. 22 to be
locked in the operated condition, thereby to stop the
oscillation of relays PG1 and PG2 to prevent further gen-
eration of dial pulse digits. These locking circuits for
clamping the pulse generator of FIGS. 19 and 22 will be
mentioned from time to time as the circuitry is pertinent
to the discussion. At the moment the basic operation of
this pulse generating circuitry will be described generally.

Whenever the locking circuit for relay PG1 of FIG.
22 is opened, relay PG1 will be allowed to release. Relay
PG1, in releasing, completes a circuit for discharging
condensers PGA through PGF of FIG. 19 through the
lower primary winding of relay PG2, thereby causing
a discharge current to flow from right to left through
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the lower primary winding. This latter circuit extends
from ground in FIG. 22, over make contact 10 of relay
ON1, break contact 7 of relay RL, conductor L extend-
ing into FIG. 19, break contact 4 of relay PGI, through
the lower winding of relay PG2, through condensers
PGA through PGF to negative resistance battery. This
discharge current flowing from right to left in the lower
winding of relay PG2 maintains relay PG2 in a released
condition even though the upper or secondary winding
of relay PG2 also carries a current flowing from right
to left therethrough. When condensers PGA through
PGF have become discharged to a certain level, such as
to cause the discharge current to have become consid-
erably reduced, the current flowing in the upper sec-
ondary winding of relay PG2 takes control and causes
relay PG2 to operate. When relay PG2 operates relay
PG1 reoperates in an obvious circuit in FIG. 22 under
control of make contact 3 of relay PG2. When relay
PG1 operates, circuits are completed for causing con-
densers PGA through PGF of FIG. 19 to again carry
charging current from left to right through the lower
primary winding of relay PG2 in a circuit extending
from ground on conductor L in FIG. 19, through make
contact 4 of relay PG1, through condensers PGA through
PGF, the lower winding of relay PG2, and thence to
negative battery through break contact 6 of relay TMFA
and through resistance PG6-8. This left-to-right charg-
ing current through the lower winding of relay PG2
maintains this relay operated even though the upper
secondary winding is carrying current from left to right
tending to cause relay PG2 to release. After condensers
PGA through PGF have charged sufficiently the cur-
rent will have dropped to a point where the current
through the upper secondary winding will again take
control, causing relay PG2 to become released. This
release of relay PG2 causes the release of relay PGl;
and, this oscillating condition of relays PG1 and PG2
continues to repeat itself until some other circuit opera-
tion takes place to provide a locking circuit for clamp-
ing relay PGl in the operated condition, thereby to
cause relay PG1 to remain in an operated condition re-
gardless of the released or operated condition of relay
PG2. The time during which relay PG1 is released is
referred to as an open loop period of pulsing because
(see make contact 1 of relay PG1 in FIG. 10) when
relay PG1 is released the fundamental tip-ring loop to
the selectors of FIGS. 3, 4 and 5 is opened. The time
during which relay PG1 is operated is similarly referred
to as a closed loop period. As will be more apparent
from description to be provided hereinafter, whenever
the dial pulse generator and counting control circuit of
FIGS. 19 and 22 is to be used for developing dial pulsing
(such as to control the selectors of FIGS. 3, 4 and 5),
relays TMFA of FIG. 29 and TMF2 of FIG. 33 will both
be released, thereby adjusting the resistances in the cir-
cuit of FIG. 19 such that the pulsing rate of relay PG1
of FIG. 22 will be adjusted to approximately ten pulses
per second (p.p.s.) with a 35 millisecond (ms.) closed
loop period and a 65 ms. open loop period. For trans-
mitting the so-called KP pulse ahead of multifrequency
pulse transmission, relay TMFA of FIG. 29 will be oper-
ated, thereby changing the pulsing rate of relay PG1
to 5 p.p.s. with a 100 ms. closed period and a 100 ms.
open period; and, for MF outpulsing, relays TMFA. of
FIG. 29 and TMF2 of FIG. 33 will both be operated,
thereby adjusting the pulsing rate of relay PG1 to ap-
proximately 7 p.p.s. with a 75 ms. closed loop period
and a 75 ms. open loop period.

During the outpulsing of dial pulse digits for con-
trolling the selectors of FIGS. 3, 4 and 5, it is necessary
for the circuitry to manufacture an interdigital time.
This interdigital time control is exercised by the out-
put pulse counting relays P1 through P5 of FIGS, 19
and 22 and by the control thereof over relay IC in FIG.
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22, as additionally controlled by the readout relays
RRO through RR7 of FIG. 29. During dial pulsing the
pulse counting circuit comprising relays P1 through P5
of FIGS. 22 and 19 counts the number of pulses (releases
and reoperations of relay PG1 of FIG. 22) and the pulse
count on these relays is compared in the matching cir-
cuit in the lower right-hand part of FIG. 22 to the digit
presently represented by the operated condition of the
readout relays RRO through RR7 of FIG. 29. When
these two are equal, relay IC in FIG. 22 is operated to
stop the outpulsing (see FIG. 10 where make contact
1 of relay IC is arranged in shunt of make contact 1
of relay PG1) and to start an interdigital timing period
during which the switching digit outsteering circuitry
of FIGS. 35 and 36 advances, the pulse counting cir-
cuitry of FIGS. 19 and 22 is recycled, the readout re-
lays RRO through RR7 of FIG. 29 are released and
reoperated in accordance with the next digit, and this
next digit is outpulsed. When the so-called KP pulse
(preceding multifrequency pulse  transmission) or an
actual multifrequency pulse is to be transmitted, the
pulse counting and comparing circuitry of FIGS. 19 and
22 is not utilized (see break contact 10 of relay TMFA
in FIG. 19), the pulsing of the dual frequency pulse
transmission being controlled by relay PG1 alone. It
is considered unnecessary to describe in detail the cir-
cuit operation of the pulse counting relays P1 through
P§S of FIGS. 22 and 19 since the operation of these
relays is the same as the previously described descrip-
tion of the subscriber dial control circuit of FIG. 15
with respect to the input pulse counting relays IP1 through
IPS. These relays P1 through P5 of FIGS. 22 and 19
count the successive releases of relay PGl such that
when relay PGI1 reoperates at the end of one pulse
only relays P1 and P2 are operated, at the end of two
pulses relay P3 alone is operated, at the end of three
pulses only relays P1, P2, P3 and P4 are operated,
at the end of pulse 4 only relays P3 and P4 are oper-
ated, at the end of five pulses only relays P1, P2 and P4
are operated, at the end of six pulses only relays P4 and
PS5 are operated, at the end of seven pulses only relays
P1, P2, P4 and P5 are operated, at the end of eight
pulses only relays P3, P4 and P5 are operated, at the
end of nine pulses only relays P1, P2, P3 and P5 are
operated, and at the end of ten pulses only relays P3
and P5 are operated. Fach time relay PG1 reoperates
at the end of a particular pulse the winding of relay
IC in FIG. 22 is connected over make contact 6 of relay
PG1 to a matching network of contacts of the counting
relays P1 through P5 and of the readout relays RRO
through RR7 of FIG. 29 in order that relay IC will
operate whenever the output pulse count matches the
digital value then contained in the readout relays of
FIG. 29. For instance, if the readout relays of FIG. 29
contain the digit 3, as evidenced by the operation of
relays RR1 and RR2, when the output pulse counting
relays P1 through P5 have counted three pulses (only
relays P1, P2, P3 and P4 operated), a circuit is com-
pleted through the contact matching network in FIG. 22
as an indication that the output pulse count matches
the digit preseatly in the readout relays of FIG. 29.
This circuit under the assumed example will extend
from mnegative battery in FIG. 22, through the winding
of relay IC, over make contact 6 of relay PGI1, make
contacts 2 of relays P1 and P3, break contact 12 of
relay P5, make contacts 6 of relays RR1 and RR2, and
thence through break contact 4 of relay Z, to ground
on conductor D extending thereto from FIG. 35. Upon
the next release of relay PGi, relay IC locks in a cir-
cuit extending over break contact 6 of relay PG1, make
contact 2 of relay IC, and thence to ground on con-
ductor D through break contacts 11 and 7 of relays
TMFA. and RCA. Also, it will be noted that upon the
release of relay PG1 with relay IC operated, all of the
operated ones of the counting relays P1 through PS5
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are released to their normal condition. Upon the oper-
ation of relay IC of FIG. 22 a circuit is completed in
FIG. 34 for causing the operation of relay W extending
from ground, over make contact 16 of Relay ON2, break
contact 8 of relay RCA1, make contact 6 of relay IC,
break contact 8 of relay TMFA, break contact 6 of
relay Z, to negative battery through the winding of
relay W. It will be noted in FIG. 35 that upon the oper-
ation of relay W of FIG. 34 a circuit is completed for
causing the operation of the second out-digit steering
relay OS2 of FIG. 35. This circuit extends from ground
in FIG. 35, over make contact 4 of relay ON1, through
make contact 4 of relay W, thence over conductor AS2
into FIG. 16 and returning from FIG. 16 into FIG. 35
on conductor AS1, over make contact 12 of relay OS1,
through break contact 6 of relay OS2, to negative bat-
tery through the winding of relay OS2. Relay OS2 oper-
ates and locks over its own make contact 6 to the pre-
viously described locking circuit on conductor C extend-
ing from FIG. 35 into FIG. 36, relay OS1 remaining
locked under control of make contact 5 of relay OS2,
conductor AS5 extending into FIG. 16, and thence return-~
ing therefrom on conductor AS2 into FIG. 35 to off-
normal ground. The first steering relay OS1 in FIG. 35,
in remaining operated, prevents the operation of the
second steering relay OS2 from affecting the condition
at this particular instant of the operated readout relays
RRO through RR7 of FIG. 29. Prior to this particular
circuit operation, the first digit will have been outpulsed
into the first selector of FIG. 3, thereby having driven
the first selector to its second level where it proceeds
to hunt for and seize an idle second selector during
the interdigital timing which is presently underway.
Eventually relays PG1 of FIG. 22 and PG2 of FIG.
19 will become reoperated at which time relay IC of
FIG. 22 is released, to in turn cause the operation in
FIG. 34 of relay Z. Relay Z operates in a circuit extend-
ing from ground in FIG. 34 previously traced, over
break contact 6 of relay IC, break contact 7 of relay
TMFA, make contact 10 of relay W, break contact 12
of relay Z to battery through the winding of relay Z,
which thereupon locks over its own make contact 12
and make contact 12 of relay W to off-normal ground.
In FIG. 22, the operation of relay Z completes a cir-
cuit from ground on conductor D extending into FIG.
22 from FIG. 35, and thence over make contact 4 of
relay Z to a contact network which will complete the
ground circuit therethrough to make contact 6 of relay
PG1 when the pulse counting circuit of FIGS. 19 and 22
has reached a pulse count of 4 (relays P3 and P4 of
FIG. 19 operated), this representing the end of the inter-
digital timing interval. This circuit is completed in FIG.
22 from make contact 4 of relay Z, through make con-
tact 10 of relay P4, break contact 10 of relay P5, make
contact 10 of relay P3, and break contact 2 of relay P1.
Eventually, relay PG1 of FIG. 22 will have released and
reoperated four times, thereby completing the previ-
ously described count-of-four circuit in the contact net-
work of FIG. 22. Upon the reoperation of relay PG1,
subsequent to having produced four dial pulses, a cir-
cuit is again completed for causing the operation of
relay IC of FIG. 22 under control of this above-men-
tioned count-of-four circuitry in FIG. 22. Upon the
reoperation of relay IC, relay W of FIG. 34 is released,
thereby causing the release in FIG. 35 of the first out-
digit steering steering relay OS1. Upon the release of
the steering relay OS1 of FIG. 35 the readout relays
of FIG. 29 will become released as far as the first digit
is concerned and will immediately reoperate in a new
pattern according to the digit registered in the second
digit register corresponding to out-digit steering relay
OS2 of FIG. 35. The release and reoperation of the
readout relays of FIG. 29 will cause the release in FIG.
34 of the readout check relay RK, followed immedi-
ately by the reoperation of this check relay RK as an
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indication that the next digit has properly been registered
in the readout relays of FIG. 29. Relays PG1 and PG2
of FIGS. 22 and 19 continue to oscillate and upon the
next release of relay PG1 the pulse counting circuit of
FIGS. 19 and 22 will be recycled to normal and relay
IC of FIG. 22 will remain locked operated under con-
trol of the released relay PG1. Eventually relays PG2
and PG1 again reoperate and upon this subsequent oper-
ation of relay PG1, relay IC of FIG. 22 is released to
in turn cause the release in FIG. 34 of relay Z, thereby
returning the interdigital timing circuitry to its normal
condition. The reoperation of relay PG1 also causes the
release of relay PG2 which in turn allows relay PG1
to become released as soon as the readout check relay
RK is reoperated. This circuit operation has reset the
entire outpulsing mechanism preparatory to outpulsing
the first pulse of the second exit digit, it being noted
at this point that relays IC of FIG. 22 and W of FIG. 34
are both released and that relay RK of FIG. 34 is oper-
ated so that make contact 1 of relay PG1 in FIG. 10
may now again be used to transmit dial pulses to the
selector circuitry of FIGS. 3, 4 and 5. It will be under-
stood that by this time the first selector of FIG. 3 has
hunted for and has seized a second selector which is
now in the circuit ready to be controlled by the second
exit digit.

The above procedure is repeated with respect to subse-
quent digits under control of the outsteering circuitry of
FIGS. 35 and 36, thereby to successively adjust successive
ones of the step-by-step selectors in the outgoing switch
train of FIGS. 3, 4 and 5.

As will be seen from subsequent description, the con-
trol of the dial pulse generator and counting control cir-
cuitry of FIGS. 19 and 22 is controlled by the outsteering
chain of FIGS. 35 and 36 in accordance with the called
digits contained in the registers of FIGS. 38 and 39 until
such time as the register-outpulser will have consulted a
translator-decoder pair for routing instructions. At this
point it may be necessary, in accordance with instructions
from the translator-decoder pair, for the switch train pre-
viously adjusted to be released and to be reset in accord-
ance with some specified number and nature of arbitrary
exit digits. Under these circumstances, relay PG1 of FIG.
22 will become locked operated by control circuitry to be
mentioned hereinafter, to thereby prevent any further
transmission of dial pulsing to the outgoing switch train.
Also the arbitrary exit digits to be used for resetting the
switching train will be registered in the auxiliary digit reg-
isters of FIGS. 32 and 33, the outgoing steering chain of
FIGS. 35 and 36 will be recycled, and the arbitrary out-
digit steering circuitry of FIG. 16 will be brought into
play to cause the pulse generator and counting circuitry of
FIGS. 19 and 22 to be controlled in accordance with the
arbitrary exit digits and to cause this transmission to be
followed by the outpulsing beyond of any necessary digits
that must be transmitted.

INITIAL SELECTOR SETTING

It will be recalled from previous description that when
the calling subscriber is using dial pulse signaling the
pulses dialed by the subscribed are repeated into the switch
train of FIGS. 3, 4 and 5 under control of relay L1 of
FIG. 9 which follows the dial pulses. It will also be re-
called that when the calling subscriber is using TOUCH-
TONE dialing the TOUCH-TONE digits are deciphered
by the TOUCH-TONE receiver and converter and are
registered in the digit registers of FIGS. 38 and 39 to in
turn control the dial pulse generator circuitry of FIGS.
19 and 22 to repeat these TOUCH-TONE digits as dial
pulse digits to the switch train of FIGS. 3, 4 and 5. The
dialing loop to the first selector of FIG. 3 extends from
the two windings of relay Al of FIG. 3, over break con-
tacts 7 and 5 of relay D1, thence to conductors FT and
FR extending into and through the register, trunk and
link circuit of FIGS. 2 and 7, and thence into the tip and
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ring control circuit shown in FIG. 10 of the register-out-
pulser. The loop circuit continues from FIG. 10 on con-
ductor FR, over break contact 8 of relay TMF, conductor
A into FIG. 9, thence over make contact 11 of relay
REC, through resistance FR1, make contact 3 of relay
ON2, through the winding of relay LT (which operates
as an indication that the loop is closed to the first selector
circuit), thence over conductor BTDC into FIG. 10,
thence through the winding of relay RV (which does not
operate unless and until a battery-ground reversal signal
appears in the outgoing trunk circuit), thence over make
contact 5 of relay BTDC, through resistance FT1, make
contact 9 of relay REC, thence over break contacts 6 of
relays TMF and RCA to conductor FR1, thence through a
contact network of some eight relays (to be explained
below) to conductor FT.

The contact network in the lower center part of FIG.
10 interconnecting conductors FR1 and FT involves make
and break contacts of some eight relays, whereby the
loop to the first selector of FIG. 3 may be opened and
closed under certain circuit conditions as will be described
below. At the beginning of the call, relay SDO of FIG.
18 will be released because this relay is not operated
(if at all) until the register-outpulser consults a trans-
lator-decoder pair for switching instructions: thus, make
contact 4 of relay SDO in FIG. 10 will be open. Relay
PKC of FIG. 24 will be released because this relay is not
operated until the complete called number has been re-
ceived and registered: thus, in FIG. 10 make contact 2
of relay PKC will be open. Also, relay TMF of FIG. 29
will be released since among the called digits there will
be no ten-signal involved in the registration of the read-
out relays RRO through RR10 of FIG. 29: thus, in FIG.
10 make contact 9 of relay TMF will be open. .

On diol pulse calls relay RK of FIG. 34 will be released
because this relay is a check relay for indicating the
proper operation of the readout relays RR0 through RR10
of FIG. 29 which are not involved in repeating dial
pulse digits to the selector train: thus, in FIG. 10 break
contact 4 of relay RK will be closed. Furthermore, relay
PG1 of FIG. 22 will be operated and locked as previously
described, thereby causing make contact 1 thereof in FIG.
10 to be closed. Relays W of FIG. 34 and IC of FIG. 22
will both be released since these relays are not involved
in repeating dial pulse digits: therefore, make contacts 1
of these relays in FIG. 10 will both be open. As will be
recalled from previous description, relay L1 of FIG. 9
follows the calling subscriber’s dial pulses; and, it will
be noted in FIG. 10 that make contact 6 of FIG. 1L will
cause these dial-pulse open and closed loops to be re-
peated on the fundamental tip and ring loop involving
conductors FT and FR into the first selector of FIG. 3.

On TOUCH-TONE calls relay L1 of FIG, 9 will re-
main operated, thereby causing its make contact 6 in FIG.
10 to remain closed. Relay RK of FIG. 34 will operate
to check the proper registration in the readout relays RR0
through RR7 of FIG. 29 of each TOUCH-TONE digit.
Each such digit is decoded and registered in the registers
of FIGS. 38 and 39: thus, break contact 4 of relay RK
in FIG. 10 will open and close upon the operations and
releases of this relay RK. Relays PG1 of FIG. 22 and
PG2 of FIG. 19 will oscillate, as has been described pre-
viously; the counting relays P1 through P5 of FIGS. 22
and 19 will count the number of cycles of operation and
release of relay PG1 of FIG. 22; relay IC of FIG. 22 will
operate to indicate the pulse count as matching the regis-
tration in the readout relays RR0O through RR7 of FIG.
29; relays W and Z of FIG. 34 are controlled by relays
IC and PG1 of FIG. 22 to count the interdigital time. Re-
lay PG1 of FIG. 22, in operating and releasing, will open
and close its make contact 1 in FIG. 10 to cause the
transmission of dial pulsing to the first selector of FIG.
3. Relays IC of FIG. 22 and W of FIG. 34 become op-
erated during the interdigital timing interval, thereby to
close their make contacts 1 in FIG. 10 to prevent any
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transmission of dial pulsing to the first selector during the
interdigital timing interval.

With respect to the first s-lector of FIG. 3, when the
fundamental tip-ring loop (conductor FT and FR) is
closed, an obvious circuit is completed for causing the
operation in FIG. 3 of relay Al. Relay Al, in operating,
completes an obvious circuit over its make contact 2 for
causing the operation of the slow-release relay B1. Relay
B1, in operating, applies ground over its make contact 1
to the sleeve conductor FS extending rearward to hold
the switch train of FIG. 2. Relay Al will release and
reoperate in response to each open loop dial pulse effec-
tive on the fundamental tip and ring circuit involving
conductors FT and FR. Relay B1, due to its slow-releas-
ing characteristic, will remain operated over the short
open loop periods when relay Al is released; but, relay
B1 will release during the interdigital pause when relay
Al remains operated for a longer interval of time. Upon
the first release of relay Al, with relay B1 remaining
operated, a circuit is completed for causing the operation
in FIG. 3 of relay C1 in series with the vertical stepping
magnet VERT1. This circuit extends from ground in FIG.
3, over break contact 1 of relay D1, break contact 1 of
relay Al, make contact 2 of relay B1, through the wind-
ing of relay C1 and to negative battery through the
winding of magnet VERT1. Relay C1 is a slow-release
relay which will remain operated over the pulsing which
in turn will cause magnet VERT1 to operate and release
in accordance with each dial pulse, thereby to step the
first selector vertically a number of steps corresponding
to the number of pulses in the digit. As soon as the first
selector begins to move vertically, the vertical off-normal
switch VONI1 of FIG. 3 is closed, thereby completing a
circuit for causing the operation of relay E1 in FIG. 3
extending from negative battery, through the winding of
relay El, over make contact 2 of switch VONI1, thence
over make contact 1 of relay C1, to ground over make
contact 1 of relay B1, relay E1 locking in a circuit extend-
ing over break contact 1 of the rotary stepping magnet
ROT1, over make contact 1 of relay E1 and to ground
over break contact 1 of relay DI.

At the end of the digit, when relay A1l remains oper-
ated, relay C1 will become released, thereby causing the
operation of the rotary stepping magnet ROT1 in a circuit
extending from negative battery, through the winding of
magnet ROT1, over make contact 2 of relay El, break
contact 2 of relay Cl1, to ground on the sleeve conductor
FS. The operation of magnet ROT1 will cause the first
selector to take one step in the rotary direction on the
particular vertical level to which it has been stepped in
accordance with the first digit. The operation of magnet
ROT1 causes the release of relay El, the release of which
in turn will cause the release of magnet ROT1. Each time
magnet ROT1 releases a circuit is completed for causing
the reoperation of relay E1 if the particular second selec-
tor represented by that step position is busy. This circuit
extends from negative battery, through the winding of
relay E1, over make contact 2 of switch VONI, break
contact T of magnet ROT1 and over break contact 2 of
relay D1 to the sleeve conductor S extending to the second
selector. If this second selector is busy (grounded sleeve
conductor), relay E1 will reoperate thereby causing the
reoperation of the magnet ROT1 to continue the self-
interrupting operation. Each reoperation of relay E1 also
completes a circuit over its make contact 1 for shunting
the winding of relay D1 to ground, thereby preventing
relay D1 from operating. When the first selector of FIG.
3 steps onto a terminal representing an idle second selec-
tor, relay E1 will not operate because the sleeve conductor
S of this idle second selector will not be at ground poten-
tial. Under these circumstances a circuit is completed for
causing the operation in FIG. 3 of relay D1 in series with
relay El, this circuit extending from negative battery
in FIG. 3, through the winding of relay El, over make
contact 2 of the switch VONI1, break contact 1 of magnet
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ROT], through the winding of relay D1, over break
contact 1 of the eleventh rotary stepped switch 11RSI,
and thence to ground on the sleeve conductor FS extend-
ing rearward of the switch train. Relay D1 will operate
in this circuit but relay E1 will not operate in series there-
with due to the high resistance in this circuit. Upon the
operation of relay D1 of FIG. 3, the sleeve conductor FS
from FIG. 2 is extended over make contact 3 of relay D1
to the sleeve conductor S of the second selector circuit of
FIG. 4. Also, the operation of relay D1 cuts through the
fundamental tip and ring leads FT and FR over its make
contacts 6 and 4 to the tip and ring leads T and R extend-
ing to the second selector of FIG. 4. In FIG. 4 the cut-
through of the fundamental tip and ring leads will in turn
cause the operation of relays A2 and B2 to prepare the
second selector of FIG. 4 for receiving the pulses of the
second digit.

In the event that all of the trunks to second selectors
from FIG. 3 are busy, the self-interrupting rotary step-
ping circuit will continue to step in a rotary direction
until such time as the eleventh rotary switch 11RS1 of
FIG. 3 becomes operated. This prevents the operation of
relay D1 by opening the circuit of its winding and thus
maintains a circuit for holding operated relay Al to hold
the first selector. Upon the operation of the switch 11RS1,
two different types of busy signals are transmitted back
over the tip lead FT toward the register-outpulser. One of
these signals is the 24 volt positive direct-current poten-
tial connected to the left-hand side of the transformer in
the lower part of FIG. 3, extending over make contact 3
of switch 11RS1, through the right-hand winding of relay
Al, and over break contact 7 of relay D1 to the tip
lead FT. The other signal is an alternating-current signal
provided by the 400 to 600 cycle busy tone interrupted at
a rate of 120 interruptions per minute, induced through
the transformer in FIG. 3 and thence out over the tip
conductor FT back toward the register-outpulser. As will
be recalled from previous description, particularly in con-
nection with the tip and ring control circuitry of FIGS.
10 and 13 of the register-outpulser, that with switch S
of FIG. 13 closed, the register-outpulser will be arranged
(operation of relay BTDC) to detect direct-current busy
signals from the selector; whereas, with switch S of FIG.
13 open, the register-outpulser is arranged (tone detector
of FIG. 13) to detect the alternating-current busy tone
signal from the selectors.

The selectors of the outgoing switch train of FIGS. 3,
4 and 5 may be released before cut-through or after cut-
through. Before cut-through, relay Al of the first selector
of FIG. 3 will be operated and relay D1 thereof will be
released, Under these circumstances if the fundamental
tip and ring loop involving conductors FT and FR extend-
ing back toward FIG. 2 is opened, relay Al will become
released, thereby completing a circuit for operating the
release magnet RLS1 of FIG. 3, this circuit extending
from negative battery in FIG. 3, through the winding of
magnet RLS1, over make contact 1 of switch VONI,
break contact 3 of relay B1, break contact 1 of relay Al,
to ground over break contact 1 of relay D1. The operation
of the release magnet RLS1 will cause the first selector
circuit of FIG. 3 to return to normal. After cut-through,
relay Al of FIG. 3 will be released and relay D1 will be
operated. Under these circumstances if the fundamental
tip and ring loop rearward is opened, relay D1 will be
released when the forward portion of the switch train
(FIGS. 4, 5 and 6 et cetera) releases. This release of relay
D1 will in turn complete the above-described circuit for
causing the operation of the release magnet RLSI.

At the end of the third dialed digit, a third selector (see
FIG. 5) will have been stepped vertically to the specified
trunk hunting level and will then have caused its stepping
circuitry to initiate a change-over from vertical to rotary
stepping. While this selector action is taking place, and
usually before rotary trunk hunting can become effective,
circuit action takes place as will be described below te
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seize a translator-decoder pair for securing switching in-
structions corresponding to the first three dialed digits.
TI.JIS operation takes place very quickly so that actual
Seizure by the third selector of FIG. 5 of an outgoing
trunk, s1_10h as is shown in FIG. 6, will not be effected.
’I:hc? register-outpulser will transmit the first three dialed
d1g1§s_ to the translator-decoder, to which is also supplied
additional information as will be mentioned, whereupon
the translator-decoder will transmit back to the register-
outpulser the necessary switching instructions. The trans-
lator-decoder. connection will be released as soon as the
necessary switching instructions are properly registered in
the at-tas:hed register-outpulser. The holding time of these
connecting circuits can be expected not to exceed perhaps
IQO milliseconds, which is hardly enough time for the
third selector to start rotary trunk hunting, let alone to
actually cause a seizure of one. Thus, the register-ont-
pulser WII.I receive the signal to release the switch train
for recycling purposes (if necessary) before any selection
b?y.onsl can take place incident to the repeating of dialed

digits into the selector train. As will be seen below, when
recycling is necessary due to code conversion, the register-

ou.tpulser will receive a signal from the translator-decoder

pair to release the selectors, whereupon the register-out-

pulser will release the entire switch train of FIGS. 3, 4

and. 5 and will reset this switch train in accordance with

arbitrary exit digits supplied thereto from the translator-

flecoder pair as the proper switching instructions for the

instant call.

TRANSLATOR-DECODER URAGE
'\I:l\\ﬁ\ e m,'\‘%\ex&\\\g\x\%gx s Teeeived enough calied
Gigits to necessitate the seizare of a translator-decoder

pair for purposes of providing instructions in accordance
with the called digits, the translator-decoder seizure action
will be initiated by the operation in FIG. 21 of relay
RCY. In accordance with description previously set forth,
it will be understood that the first four called digits will
be registered in the A, B, C and D registers of FIG. 38
on the well-known two-out-of-five registration coding.
Also, the in-digit steering circuitry of FIG. 24 will have
advanced to steer the successively received called digits
into the successive registers of FIGS. 38 and 39. If the
A digit is not a zero or a one, a circuit is completed for
operating relay RCY of FIG. 21 upon the operation of
steering relay IS4 of FIG. 24, which occurs after three
digits have been registered. On the other hand, if the
A digit is a one or a zero, a circuit will be completed in
FIG. 21 for causing the operation of relay RCY upon
the operation in FIG. 24 of steering relay IS5 with steer-
ing relay IS4 released, this circuit condition representing
the fact that four digits have been registered in the regis-
ters of FIG. 38. Under either circumstance, ground ex-
tends in FIG. 21 over make contact 17 of relay ON1 and
break contact 7 of relay PS to transfer contacts 11 of the
register relay A7. If the A digit is anything from 2 to 9,
it will be obvious by inspection of the contact network
of the A registers relays in FIG. 21 that ground on trans-
fer contact 11 of relay A7 will be extended to the cor-
responding punching A2 through A9 and thence to punch-
ing NP, If the A digit is a zero, ground at transfer con-
tacts 11 of relay A7 in FIG. 21 will be extended over
make contact 11 of relay A7, break contact 11 of relay
A2 and make contact 11 of relay A4 to transfer contacts
12 of relay IS5. Also, if the A digit is a one, then ground
at transfer contacts 11 of relay A7 will be extended over
break contact 11 of relay A7, break contact 10 of relay
Ad, make contact 7 of relay A0, and over break contact
9 of relay A2 to transfer contacts 12 of relay IS5. Ground
on punching NP in FIG. 21 will be extended over make
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and 1 of relays RA, TDR and TDSA to negative battery
through the lower winding of relay RCY, which there-
upon operates and completes a circuit through its upper
winding to provide itself with a slow-releasing character-
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istic. On the other hand, if ground appears at transfer
contact 12 of relay IS5, this ground will be extended to
n}a.ke contact 12 of relay IS5 (at the end of the fourth
digit), thence through diode ADO and break contact 12
of relay IS4 to the above-described circuit for causing
the operation of relay RCY. In FIG. 21, punchings A2
:chrough 1_&9 have been shown all cross-connected to punch-
ing NP since it has been decided for exemplary purposes
to 111p§trate the operation of the register-outpulser under
condlthns ‘where the A digit of 2 to 9 is not used for any
translation purposes, If any one of these punchings were
connected to punching PFA, then relay PFA of FIG. 21
would be operated to in turn cause the register-outpulser
to open the switch train and call for a translator-decoder
after the' registration of three digits. On the other hand
if punching PFB were involved, then relay PFB of FIGj
21 would be operated to cause the register-outpulser to be
released after the registration of the A digit is repeated
tonthe switch train on a non-common-control dial-pulse
call,
Another circumstance which will cause the operati

o_f relay RCY in FIG. 21 is the well-known pell')m;arfglrtl
signal condition where no digits are received by the regis-
ter-outpulser within a specified interval of time. With
re.fer.ence to FIG. 23, as will be explained in more de-
tal} in subsequent description of the timing control cir-
cuitry of FIGS. 23 and 26, relay LTO will become op-
erated if the indigit steering circuit of FIG. 24 does not

advanc:e (no digits are received) within the allotted time
determined by the LTO timer circuit of FIG. 23. If relay

LTO of FIG. 23 operates o indicate a permanent signal
tondition, 2 circeit Wit be compleied for cavsing the

operation in FIG. 27 of the permanent signal relay PS,
Under these circumstances, it will be recalled that relay
L1 of FIG. 9 will be operated over the calling loop
circuit in which case a circuit extends from ground in
FIG. 15 over make contact 24 of relay ON1, make con-
tact 4 of relay L1, conductor A extending into FIG. 27,
thence over break contact 10 of relay TAIl, break con-
tacts, 8, 4 and 12 of relays STO, MF1 and DP, through
make contact 8 of relay LTO, break contact 5 of relay
PS, to battery through the winding of relay PS, which
thereupon operates and locks to its operating ground over
its own make contact 5. Upon the operation of relay PS
of FIG. 27 a circuit extends from ground in FIG. 26,
over make contact 1 of relay PS, conductor TS extending
into FIG. 21, and thence through break contacts 6 and 1
of relays TDR and TDSA, to negative battery through
the winding of relay RCY, which thereupon operates as
previously described.

Two other circumstances will cause the operation of
relay RCY in FIG. 21, namely, the operation of either
of the recycle control relays 1S and 2S of FIG. 25, as
will be apparent in FIG. 21 since make contacts 9 and 2
of these relays 1S and 2S will extend off normal ground
to the operating circuit for relay RCY. Neither of the
relays 1S and 2S is operated on the original seizure of a
translator-decoder pair by a register-outpulser. There-
fore, the original translator-decoder seizure by a register-
outpulser will be in accordance with the previous cir-
cumstances discussed immediately above. On the other
hand, the operation of either one of these relays 1S and
2S of FIG. 25 will cause the immediate operation of
relay RCY in FIG. 21, thereby to cause the immediate
reseizure of a tramslator-decoder pair, as will be de-
scribed presently. As will be understood in more detail
from subsequent description, after a seizure of a trans-
lator-decoder pair and after all of the necessary switch-
ing instructions have been transmitted to the register-out-
pulser, the translator-decoder release relay TDR of FIG.
20 will be operated and will lock operated as an indica-
tion that the seizure of the translator-decoder has been
completed. It will be noted in FIG. 25 that upon the
operation of relay TDR (indicating that a seizure of the
translator-decoder has taken place) off-normal ground
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is extended over make confact 5 of relay ON1, through
make contact 10 of relay TDR and through break con-
tacts 6 and 4 of relays RCA1 and RCA to transfer con-
tacts 9 of relay CAG6. Relay 1S of FIG. 25 will become
operated to cause reseizure of the translator-decoder on
a foreign area call or on a call involving conflicting code
‘timing. The ground at transfer contact 9 of relay CA6
will be extended through make contact 9 of relay CA6
(operated on a foreign area call) to the transfer con-
tacts 10 of relay ADO1: if the A digit is not a zero or a
one this ground will extend through break contact 10 of
relay ADO1, break contact 8 of relay IS6 and make
contact 10 of relay IS7 to the transfer point of con-
tacts 10 of relay IS7 after the registration of the sixth
digit: ground at transfer contacts 10 of relay AD01 will
extend through make contact 10 thereof if the A digit is a
zero or a one and thence through make contact 8 of
relay IS8 and break contact 10 of relay IS7 after the
registration of the seventh digit: this ground extends
from the transfer contacts 10 of relay IS7 through break
contact 4 of relay ISA to battery through the winding
of relay 1S, which thereupon operates and locks in series
with relay 1SA (which operates) in a circuit extending
from negative battery through the winding of relay IS,
through make contact 10 of relay IS, through the wind-
ing of relay ISA, to off-normal ground over make con-
tact 22 of relay ON2. Relay 2S will become operated,
thereby to cause immediately reseizure of the translator-
decoder pair, under circumstances where a busy signal
has been received from the selector train on a call with
respect to which an alternate route is available. A busy
selector will be indicated by the operation in FIG. 13 of
relay BTA1 (where DC selector busy signaling is used)
or of relay BTA2 (where the tone detector of FIG. 13
is used to detect alternating-current busy selector signal-
ing). As has been mentioned previously in connection
with the first selector of FIG. 3, in the event that this
selector is busy, the eleventh rotary stepswitch 11RS1
will operate to apply to the tip conductor FT extending
rearward into the switch train two signals comprising the
24 volt direct-current potential and the 400 to 600 cycle
interrupted signal. These signals will appear on con-
ductor FT in FIG. 10 and will be extended through the
pulsing contact network to conductor FR1, thence
through break contact 6 of relay RCA to transfer con-
tacts 1 of relay TMF: for alternating-current busy tone
signaling (relay BTDC of FIG. 13 released), the A-C
signal will extend in FIG. 10 over break contact 1 of
relay TMF, break contact 8 of relay BTDC, conductor
BT4 into FIG. 13, thence through one or more of the
paths through the contact network associated with the
tone detector and thereby to the input terminal 2 of the
tone detector, whereupon the tone detector will cause the
operation of relay BTA2 which will lock over its own
make contact 5 to off-normal ground under control of
the released relays TDSA AND TDRA: If direct-cur-
rent busy selector signaling is used (relay BTDC of FIG.
13 operated), the 24 volt direct-current potential will ex-
tend from transfer contacts 1 of relay TMF in FIG. 10
through break contact 6 of relay TMF, make contact
9 of relay REC, resistance FT1, make contact 5 of relay
BTDC, thence through the winding of relay RV over
make contact 4 of relay BTDC, through diode BT and
resistance BT1, through make contact 14 of relay ON2,
over make contact 7 of relay BTDC, to the right-hand
side of the upper winding of relay CB, thence through the
winding of relay CB and over make contact 6 of relay
BTDC to the potentiometer arrangement of resistances
BT2 and BT3, whereupon relay CB of FIG. 10 will op-
erate, to in turn complete an obvious circuit in FIG. 13
for causing the operation of relay BTAL. In FIG. 25,
upon the operation of either of the busy relays BTA1 and
BTA2 of FIG. 13, and with relay ARA of FIG. 18 op-
erated as an indication (on the previous translator-
decoder seizure) that an alternate route is available, a
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circuit is completed for causing the operation of relay 2S
from ground at transfer contact 9 of relay CAS6, through
break contact 9 of relay CA6, through break contacts 7
and 8 of relays RCS and CCT, thence through make con-
tact 9 of relay ARA, and through make contact 3 of the
operated one of relays BTA1 and BTA2, through break
contact 4 of relay 2S and to negative battery through
the winding fo relay 2S. Relay 2S, in operating, locks in
an obvious manner over its own make contact 4. It will
therefore be appreciated, with reference to FIG. 21 upon
the operation of either of the relays 1S and 2S of FIG. 25,
that relay RCY of FIG. 21 will be operated under con-
trol of make contacts 9 and 2 of these two relays to off-
normal ground.

In addition to the operation in FIG. 21 of relay RCY
upon the registration in FIGS. 38 and 39 of three digits
(exclusive of a prefix of zero or one), relay 3DR in FIG.
25 is caused to be operated. The circuit for operating relay
3DR extends from ground in FIG. 22, over make contact
10 of relay ONI1, thence through break contact 6 of
relay ADO1 (if the A digit is not a zero or a one) to con-
ductor B or through make contact 6 of relay ADO1 (if
the A digit is a zero or a one), to conductor A extending
into FIG. 25, and through make contact 8 of steering relay
IS4 or of steering relay IS5, and through make contact 8
of relay DP to negative battery through the winding of
relay 3DR, which operates and locks to off-normal ground
over its own make contact 1. Relay RCY of FIG. 21, in
operating, opens locking circuits in FIGS. 18, 29, 30, 32
and 33 for a number of relays to insure that these relays
are released: in FIGS. 29 and 30 the locking circuits for
any of the relays SBR through SFR are opened, thereby
insuring that these relays will be released; in FIG. 18 the
locking circuit for a number of the information registers
is opened, thereby to cause these relays to release; and,
in FIGS. 32 and 33 the locking circuit for the arbitrary
exit digits AR~ through FR- and for the relays TMF1
and TMF2 are opened to insure that these relays become
released. Relay RCY of FIG. 21, in operating, causes the
operation on FIG. 21 of the translator-decoder seizure-
start relay TDST. This circuit extends from off-normal
ground in FIG. 21, over make contact 17 of relay ON1,
thence over make contact 2 of relay RCY, and break con-
tacts 6, 1 and 2 of relays TDST, TDR and TDTR, to
negative battery through the winding of relay TDST. Relay
TDST, in operating, locks to off-normal ground over its
own make contact 6 and completes an obvious circuit in
the lower right-hand corner of FIG. 21 to cause the opera-
tion of relay TDSA, which in turn completes a circuit
through its upper winding to provide itself with a slow-
releasing characteristic. The operation of relay TDSA
causes the release in FIG. 21 of relay RCY, which there-
upon completes once again the locking circuits for those
registers mentioned above. Upon the release of relay RCY
of FIG. 21, with the relay TDST of FIG. 21 operated,
a circuit is completed in the timing control circuitry of
FIG. 26 to cause the timing control circuit to start a
timing interval within which the translator-decoder seizure
and operation must take place. This circuit extends from
off-normal ground in FIG. 23, over make contact 4 of
relay ON, over conductor ON into FIG. 26, thence over
make contact 4 of relay REC, through break contact 2
of relay TDR, make contact 2 of relay TDST, break con-
tact 12 of relay ROD, make contact 10 of relay TDST,
break contact 10 of relay RCY, to battery through the
winding of relay STT.

Upon the operation, above described, of relay TDST
of FIG. 21, with reference to FIG. 20 ground potential
is supplied to the translator-decoder conmector circuitry
of FIGS. 77 through 95 over leads TM and LDB and
resistance battery is supplied to the translator-decoder
connector circuitry over conductors ST, STA and STB.
As has been described hereinbefore in connection with
the translator-decoder connector circuitry, the result of
these battery and ground potentials being supplied to the
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connector circuit from FIG. 20 causes the register-out-
pulser to be connected to a translator-decoder pair by
means of the cables indicated in FIGS. 32, 33, 38 and 39
which, as it will be noted, also include conductors extend-
ing to and from FIGS. 12, 18, 20 and 21.
In FIG. 12 conductor CI extending from FIG. 33 car-

ries ground potential from the trunk class connector of -

FIG. 96 through the translator-decoder connector of
FIGS. 77 through 95 into FIG. 7 and back through the
trunk class connector of FIG. 96 into the decoder circuit
of FIGS. 54 through 74 in order to register in the decoder
the class of the trunk circuit used in the code conversion
process.

With reference to FIG. 18, a number of information
leads are shown in the bottom of FIG. 18 extending be-
tween the register-outpulser and the attached trarslator-
«decoder circuitry. Conductors 3DG through 10DG are
the means whereby the decoder circuit registers in the
Tegister-outpulser the number of called digits to expect:
these relays, upon operating, lock over their own make
contacts to local off-normal ground in FIG. 18. Conductor
ARA extends from the decoder thereby to cause the
registration in FIG. 18 of an indication that an alternate
Toute is available. Relay ARA locks in a circuit including
its own make contact 12 and contacts of relays MF1 and
SDO or 1S6. Relay DPC of FIG. 18 is operated from the
decoder to indicate a sender class, dial-pulse call with
stop-go signaling. Relay SDO is operated from the decoder
to indicate a sender class dial-pulse call without stop-go
signaling. Relay STGO is operated from the decoder to
indicate a sender class call where dial pulse digits are
used for exit purposes and where a switch has to be made
to multifrequency pulsing for pulsing beyond. Relays DAD
through DL1 are operated from the decoder to indicate
to the register-outpulser that one or more of the called
digits are to be deleted when outpulsing beyond. The three
relays DPC, STGO and DAD through DL1 lock over
their own make contacts to a local off-normal ground in
FIG. 18. Conductor BSY or NB is grounded into the
decoder circuit from FIG. 18 in order to indicate to the
decoder whether the selector train is busy or is not busy.
Conductor NCC in the upper right part of FIG. 18 or
conductor CC in the lower right portion thereof is ener-
gized from the register-outpulser into the decoder to indi-
cate that the class of the call is either a non-coin call or
is a coin call. Relay RVT is operated from the decoder to
indicate that this is a reverting call. Relay SDO is operated
from the decoder to indicate a sender class call with no
stop-go condition. Relay CA6 is operated from the de-
coder to indicate the existence of a conflicting code, neces-
sitating that the register-outpulser reseize the decoder after
the receipt of six digits. The three relays RVT, SDO and
CAG6 also lock locally over their own make contacts. Con-
ductors OS, 1S and 2S are means whereby the register-
outpulser indicates to the decoder circuitry the class of
the seizure: conductor OS indicates an original seizure;
conductor 1S indicates a reseizure on a foreign area call
or on a conflicting code timing situation; and, relay 2S
indicates the reseizure of the decoder after a selector busy
condition on a call which previously had been indicated
as having associated therewith an alternate route.

In FIG. 20 four leads RL, TRL, HD1 and PS are
shown extending between the register-outpulser and the
translator-decoder pair. Conductor RL will be energized
from the associated translator circuit to cause the opera-
tion of the translator-decoder release relay TDR of FIG.
20 at such time as this release condition becomes effec-
tive. Relay TDTR will be energized from the associated
translator under trouble release conditions. Both of these
relays TDR and TDTR lock over their own make con-
tacts to off-normal ground in FIG. 21. Conductor HD1
carries off-normal ground through make contact 5 of
relay TDSA in FIG. 21, thereby extending the off-normal
register-outpulser ground forward to the associated trans-

lator. Conductor PS is the means whereby a permanent
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signal indication is transmitted to the associated ttanslator.

In FIG. 21 a number of leads are shown extending be-
tween the register-outpulser and the associated translator-
decoder pair. Conductor SC provides an indication to the
decoder of the fact that this particular call is a service
call. Conductor TST provides information to the decoder
that this call is a test call. Conductor CCT is the means
whereby the decoder may indicate to the register-out-
pulser (by the operation of relay CCT in FIG. 21) that
this call should be given conflicting code timing: relay
CCT, in operating, will lock over its own make contact
12 to off-normal ground in FIG. 21. Conductors ADO
and AD1 provide respective indications to the decoder
circuitry that the A digit is a zero or a one. Conductor
NP provides an indication to the decoder circuit that
no A digit prefix control is effective on this call. Con-
ductor RCY is the means whereby the decoder circuit
may cause the operation in FIG. 21 of relay RCY under
trouble conditions. Conductor ZO is the means whereby
the register-outpulser may indicate to the attached de-
coder that the instant call is a zero-operator call.

In FIGS. 32 and 33 conductors ARO of FIG. 32
through FR7 of FIG. 33 are the transmitting leads where-
by the associated decoder may transmit up to six arbitrary
exit digit information items to the register-outpulser.
These registers when operated will lock to local off-
normal ground in FIG. 32.

FIGS. 38 and 39, and particularly conductors AO of
FIG. 38 through G7 of FIG. 39, show the transmitting
leads whereby information in any of the first seven
registers of the called digit register may be transmitted
from the register-outpulser to the associated translator-
decoder pair to be used in the code conversion process.

The associated translator-decoder circuitry involves a
number of check relays (previously described in connec-
tion with these circuits) which will operate as an indica-
tion that all of the transmitted information has been
properly registered in the register-outpulser. Upon the
proper operation of these check relays, the translator will
apply ground to conductor RL in FIG. 20, thereby to
cause the operation of relay TDR, which locks over its
own make contact 3, on conductor TDR extending into
FIG. 21, thence to off-normal ground under control of con-
tacts of relays 1S, 1SA, 28 and ARA. In FIG. 26, upon the
operation of relay TDR of FIG. 20, relay STT is re-
leased to stop the timing circuitry and relay TDRA is
operated in a circuit extending from negative battery,
through the winding of relay TDRA, through make con-
tact 2 of relay TDR, and thence to off-normal ground on
conductor ON through make contact 4 of relay REC.
Also, upon the operation of relay TDR of FIG. 20, the
translator-decoder seizure start relay TDST of FIG. 21
is released, which in turn causes the slow-release of relay
TDSA (FIG. 21) and also causes the disconnection of
the translator-decoder pair from the register-outpulser
by releasing the entire translator-decoder connector cir-
cuitry of FIGS. 77 through 95 and the trunk class con-
nector of FIG. 96.

RECYCLE OF SWITCH TRAIN

Recycling of the outgoing switch train of FIGS. 3, 4
and 5 takes place upon the operation in FIG, 28 of relay
RCA. The operation of relay RCA will open its back
contact 6 in FIG. 10 thereby to open the loop circuit to
the first selector of FIG. 3, thereby to ultimately cause
the release of any of the selectors which have been set.
Relay RCA of FIG. 28 is operable in an obvious manner
by the operation of either relay RCA1 of FIG. 28 or relay
ROD of FIG. 27. Relay ROD is operable in order to
provide reorder tone to the calling subscriber under cer-
tain conditions which are described in detail later under
the section of the description relating to disconnect pro-
cedures. Relay RCA1 of FIG. 28 is operated under nor-
mal circumstances for recycling the switch train. The
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switch train may be recycled by the operation of relay
RCA1 of FIG. 28 either before translator-decoder usage
(relay TDR of FIG. 20 released) or as a result of trans-
lator-decoder usage where controlled outpulsing is re-
quired (relay SDO of FIG. 18 operated).

Prior to translator-decoder usage (relay TDR of FIG.
20 released), a circuit is completed in FIG. 28 from
ground, over make contact 24 of relay ON2, break con-
tact 9 of relay SDO, through break contact 12 of relay
TDR, and through a parallel arrangement of contacts
in the lower central part of FIG. 28 to negative battery
through the upper winding of relay RCA1. If the A digit
is a 1, then relays AO and Al of FIG. 38 will be oper-
ated, thereby completing in FIG. 28 the above-mentioned
circuit over make contacts 9 of these two relays and
thence over a parallel circuit involving break contacts §
and 7 of relays RCS and SLT to the winding of relay
RCAZ1. Under these circumstances relay RCA1 will oper-
ate to in turn cause the operation in FIG. 28 of relay
RCA to cause the outgoing switch train to be released.
Relay RCA1, in operating, also completes an obvious
circuit through its lower winding over its own make con-
tact 2 to provide itself with a slow-releasing characteris-
tic. Under these circumstances, as has been explained
previously in connection with the translator-decoder con-
trol circuit of FIG. 21, relay RCY of FIG. 21 will be
operated (to call in a translator-decoder pair for usage)
after four digits have been registered. Again, with refer-
ence to FIG. 28, if the A digit registered in the A digit
register of FIG. 38 is a zero and if the call is a noncoin
class call (relay CC of FIG. 12 released) and if no fur-
ther digits are received, relay ZO of FIG. 26 will be oper-
ated to indicate that this call is a zero operator call. Under
these circumstances in FIG. 28 the circuit is completed
in the lower center part of the figure through make con-
tact 12 of relay ZO and break contact 12 of relay CC
to cause the operation of relay RCA1. Also as has been
previously described in connection with the translator-
decoder circuit of FIG. 21, if any one of the punchings
A2 through A% were connected to punching PFA, there-
by to cause the operation of relay PFA in FIG. 21, this
would complete the circuit over make contact 1 of relay
PFA in FIG. 28 to cause the operation of relay RCAL.
As has been mentioned before, under these circumstances
the outgoing switch train will be released and the trans-
lator-decoder pair will be seized after the registration of
three digits (under control of make contact 2 of relay
PFA in FIG. 21).

During the seizure of a translator-decoder pair for
code conversion purposes and before relay TDR in
FIG. 20 is operated from the decoder as a release signal,
a circuit is completed in FIG. 28 for causing the operation
of relay RCAL1 if relay SDO of FIG. 18 has been operated
from the decoder as an indication that outpulsing is re-
quired. This circuit extends in FIG. 28 from ground, over
make contact 24 of relay ON2, over make contact 9 of
telay SDO, to the transfer contacts No. 8 of relay CAG.
If relay CA6 of FIG. 18 has been operated from the
decoder as an indication that the translator should be re-
seized after six digits, the circuit of FIG. 28 will be com-
pleted through make contdct 8 of relay CA6, break con-
tact 3 of relay 1 SA (released in FIG. 25 indicating that
this is not a decoder reseizure due to the necessity of a
six-digit translation), thence over make contact 12 of
relay TDSA, to transfer contacts 8 of relay TDR. On
the other hand, if relay CA6 of FIG. 18 is not operated
from the decoder (indicating that this call does not re-
quire six digits for translation), the circuit will be com-
pleted in FIG. 28 through break contact 8 of relay CA6
directly to transfer contacts 8 of relay TDR. This ground
potential is continued in FIG. 28 over break contact 8 of
relay TDR, make contact 8 of relay TDST, and thence
to battery through the upper winding of relay RCA1
under control of the parallel break contacts 7 and 5 of
relays SLT and RCS.
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Relay RCA1 of FIG. 28, in operating, locks to off-
normal ground under control of break contact 8 of relay
PS and of its own make contact 4. And, as has been men-
tioned above, the operation of relay RCA1 causes the
operation in FIG. 28 of relay RCA, break contact 6 of
which in FIG 10 opens the loop to the first selector thereby
to cause the release of any of the operated selectors of
FIGS. 3, 4 and 5. This operation has thereby caused the
recycling of the outgoing switch train preparatory to fur-
ther switching instructions. These switching instructions
will be mentioned immediately below in connection with
the descrption portion relating to the resetting of the

selectors.
RESETTING SELECTORS

When relay RCA of FIG. 28 is operated to recycle the
switch train, as above-described, negative battery is ex-
tended in FIG. 8, over make contact 12 of relay RCA, to
the left-hand side of resistance SLT1, the right-hand side
of which extends through diode SLT, and to the selector
sleeve conductor S1i through make contacts 4 and 3 of
respective relays DCK and ON. When the selector switch
train returns to normal as a result of the recycle condition,
ground will be removed from the sleeve conductor thereof
extending to conductor S1 in FIG. 8. This will allow relay
SLT1 to operate in FIG. 8, to in turn cause the operation
in FIG. 11 of relay SLT. Since, as described hereinbefore,
the lower winding of relay SLT in FIG. 11 will be opened
as a result of the previous party test control circuit op-
erations of FIG. 12 et cetera, relay SLT will remain
operated as long as relay SLT1 of FIG. 8 remains oper-
ated. Relay SLT1 of FIG. 8 will remain operated until
such time as ground is once again returned on conductor
S1 in FIG 8 from the selector frain as an indication that
the selector train has been seized. When this happens,
relay SLT1 of FIG. 8 will release, to in turn cause the
release in FIG. 11 of relay SLT. In the meantime, it will
be noted in FIG. 28 that relay RCS can be operated only
after translator-decoder usage (relay TDR of FIG. 20
operated) and even then only if the decoder has indicated
(the operation in FIG. 18 of relay SDO) that the call
is a sender class call, Also, during this time, relay RCA1
of FIG. 28 remains operated under control of break con-
tact § of relay RCS, to in turn maintain operated relay
RCA, which holds open (break contact 6) the loop cir-
cuit in FIG. 10 toward the first selector. At such time
as translator-decoder usage has been completed, relay RCS
of FIG. 28 will become operated under control of the
parallel make contacts 1 and 8 of relays RCA and SLT,
to in turn complete a circuit through its own lower wind-
ing and over its own make contact 12 to provide itself
with a slow-releasing characteristic. The operation of re-
lay RCS will in turn permit the release of relay RCALl,
which in turn permits relay RCA to release. The release
of relay RCA allows relay RCS of FIG. 28 to release at
such time as relay SLT of FIG. 11 is released, which in
turn will be an indication that the selector train has been
seized.

The operation of relay RCS of FIG. 28 clamps the pulse
generator circuitry of FIGS. 19 and 22 by completing a
ground circuit through its make contact 10 in FIG. 22 to
prevent the pulse generator from generating any fur-
ther dial pulses. Also, in FIG. 16 the operation of relay
RCS completes an obvious circuit over its make contact
6 for causing the operation of the first arbitrary exit
digit steering relay ARS. As has been mentioned here-
inbefore with respect to FIG. 36, the operation of relay
RCA of FIG. 28 opened the locking circuitry of the digit
steering relays of FIGS. 35 and 36, causing any of these
operated relays to release. Also, in FIG. 16 break con-
tacts 8 and 9 of respective relays RCS and RCA open
the chain circuit through FIGS. 16, 35 and 36 for pre-
venting any further advance of the outsteering relays of
FIGS. 35 and 36. Eventnally, as above mentioned, relays
RCA, RCS and RCA1 of FIG. 28 will all become re-
leased after a number of timing intervals determined by
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their slow-releasing characteristics, whereupon the pulse
generator circuitry of FIGS. 19 and 22 will be unlocked
to allow relays PG1 of FIG. 22 and PG2 of FIG. 19 to
again oscillate and to develop pulses. In FIG. 16, upon the
release of relays RCS and RCA, the outsteering advancing
chain interconnecting conductors AS%, AS2 and AS3 in
FIGS. 16 and 35 is again completed. In FIGS. 19 and 22,
upon the release of relay RCA (see back contacts 5 and
7 of relay RCA), the counting relays P1 through P5 are
re-energized to allow further counting of output pulsing.
In FIG. 36, upon the release of relay RCA, off-normal
ground is again applied over its break contact 8 to the
locking chain for the outsteering relays of FIGS. 16, 35
and 36.

Incident to the above-mentioned translator-decoder us-
age and the accompanying recycling of the outgoing
switch train, the auxiliary digit registers of FIGS. 32 and
33 will have been supplied with information from the
decoder as to the number and nature of exit digits re-
quired for trunk seizure, It is noted in FIGS. 32 and 33
that there may be up to six arbitrary exit digits to be
used for outpulsing purposes. The A, E and F digit posi-
tions will contain only decimal digit information on the
usual two-out-of-five registration basis. The B, C and D
digit positions include a sixth relay, namely, relays BR10,
CR10, and DR10. These exit digit positions therefore can
be used to contain the multifrequency KP pulse (relays 2
and 10 operated) or these digit positions may contain one
of the usual two-out-of-five digital registrations plus the
operation of the BR10, CR10 or DR1¢ relay to indicate
that the digital registration has a special character. During
the outpulsing procedure, as will be seen from discussion
below, the registration of BR10, CR10 or DR10 will be
a signal to the pulse generating circuit of FIGS. 19 and 22
to stop pulsing.

Also, during the translator-decoder usage others of the
information relays previously mentioned, and particularly
those of FIG. 18 will be operated to provide the register-
outpulser with information necessary to handle the proper
outpulsing. For instance, in FIG. 18 one of the relays DL1
through DAD may be operated to indicate whether or not
the outpulser is to delete one or more of the called digits
when outpulsing beyond. The latter “delete digit” type of
information, as will be seen by inspecting the circuitry of
FIGS. 35 and 36, is used to skip outpulsing steering relays
in order to delete the digital registrations represented
thereby.

It will be recalled from previous description, in con-
nection particularly with the outsteering and outpulsing
control circuitry of FIG. 34, that relay RK of FIG. 34 is
a check relay which operates upon a proper registration
in the readout relays RRO through RR1¢ of FIG. 29, to
in turn unclamp the dial pulse generator of FIGS. 19 and
22 (see break contact 6 of relay RK in FIG. 19) in order
to allow the pulse generator to transmit dial pulse digits
to the outgoing switch train. When relay RCA1 of FIG.
28 operates, as above described, to initiate recycle of the
outgoing switch train, it will be noted in FIG. 34 that at
break contact 8 of relay RCAL the entire circuitry of
FIG. 34 is returned to normal. Subsequently, upon the
release of relay RCA1 of FIG. 28 at the end of the re-
cycling operation, the circuitry of FIG. 34 is again ar-
ranged so that relay RK can again detect digital registra-
tions in the readout relays of FIG. 29 for controlling the
outgoing switch train.

After the recycle operation is over with, as indicated
by the release in FIG. 28 of relays RCA, RCS and RCAL,
the first arbitrary exit digit steering relay ARS of FIG.
16 is operated and locked in a circuit extending from
negative battery in FIG. 16 through the winding of relay
ARS, over break contact 6 of relay RCS, make contact 8
of relay ARS, thence through the chain of break contacts
6 of relays BRS through FRS, conductor AS4 extending
into FIG. 35, thence through the chain of No. 5 break
contacts of relays OS1 through OS8, conductor C extend-
ing into FIG. 36, through the chain of No. 5 break con--
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tacts of steering relays OS9 through OS11 and of relays
ST and STi, to off-normal ground over break contact 8
of relay RCA. With relay ARS of FIG. 16 operated, a cir-
cuit is completed in FIG. 29 for causing the operation of
two-out-of-five of the readout relays RRO through RR7
in accordance with the digit registered in the A digit posi-
tion of the arbitrary registers of FIGS. 32 and 33. These
circuits extend in an obvious manner from ground in FIG.
29, over make contacts of the two operated relays ARG
through AR7, thence over make contacts of the steering
relay ARS, to negative battery through the winding of
two of the five readout relays RRO through RR7.

With two-out-of-five of the readout relays of FIG. 29
operated in accordance with the first arbitrary exit digit
registered in the A digit register of FIG. 32, the outsteer-
ing and outpulsing control circuit of FIG. 34 is once again
brought into condition for allowing the pulse generator
and counting of FIGS. 19 and 22 to develop dial pulses
and to transmit them to the switch train. The transmis-
sion to the outgoing switch train of FIGS. 3, 4 and 5 of
the arbitrary exit digits registered in FIGS. 32 and 33
depends upon a number of factors, the ones of primary
consideration being: the operation in FIG. 18 of one of
the relays DPC, STGO and SDO to indicate the general
class of the call; the operation, if any, in FIG. 18 of one
of the delete digit relays DL1 through DAD; the oper-
ation in FIG. 18 of one of the relays 3DG through 10DG
(indicating the number of called digits to expect); the
operation of relay DP of FIG. 15 (indicating a dial pulse
calling subscriber) or of relay MF1 of FIG. 24 (indicating
a TOUCH-TONE calling subscriber); the completion of
the recycle operation as indicated by the released condi-
tion in FIG. 28 of relays RCAL, RCA and RCS; and, the
completion of the decoder usage operation as indicated
by the operation in FIG. 20 of the translator-decoder re-
lease relay TDR.

It will be recalled that the operation of relay SDO in
FIG. 18 from the decoder circuit indicates a sender-class
call without stop-go signaling but with controlled out-
pulsing. Upon the seizure of the translator-decoder pair,
the operation of relay SDO operates relays RCA1 and
RCA of FIG. 28. The operated RCA relay opens the fun-
damental loop to drop the switch train. When ground has
been removed from the sleeve lead of the outgoing switch
train, relay SLT1 of FIG. 8 operates, followed by the
operation in FIG. 11 of relay SLT. The decoder transmits
and registers in the arbitrary digit registers of FIGS. 32
and 33 the necessary exit digits of which there may be
any number from 1 to 6.

The operation of relay STGO of FIG. 18 from the de-
coder indicates a sender-class call on which the register-
outpulser will dial-outpulse the necessary arbitrary exit
digits and will then switch to multifrequency outpulsing for
the remainder of the digits, Under these circumstances
trunk seizure will be delayed until such time as the called
number has been completely registered. The operation of
relay STGO of FIG. 18 will operate relay SDO in an
obvious manner over make contact 11 in FIG. 18 of relay
STGO. In addition, the operated relay STGO prepares a
circuit over its make contact 18 in FIG. 26 for allowing
relay SG of FIG. 26 to operate under the stop-go signaling
condition, as will be explained subsequently in connection
with outpulsing beyond.

In FIG. 18 the operation of relay DPC from the
decoder circuitry indicates a dial pulse call with stop-go
signaling operation. Relay DPC, in operating, completes
an obvious circuit over its make contact 6 in FIG. 18
for causing the operation of relay STGO, which in turn,
as above mentioned, causes the operation of relay SDO
of FIG. 18. The circuit operation with respect to out-
pulsing is the same as above described under circum-
stances where relay SDO alone is operated, except that-
a stop-go signaling condition is expected when the register
is connected to the distant end upon seizure of an out-
going trunk circuit,

Returning now to the description of the outpulsing of



3,418,422

129

arbitrary exit digits, in FIG. 34, it will be noted that
a circuit extends from negative battery, through the wind-
ing of relay RK, to the transfer contacts 11 of relay DP:
from this point, if the call is a dial pulse calling sub-
scriber class, the circuit will extend over make comntact
11 of relay DP, and make contact 9 of relay TDR (when
the decoder release takes place), and thence through
make contact 5 of relay SDOQ (sender-class call), dis-
regarding the permanent signal condition regarding refay
PS of FIG. 27, to the transfer contacts 2 of reading relay
RR10 of FIG. 29. On the other hand, if the call has been
placed from a TOUCH-TONE calling subscriber, the
circuit will extend in FIG. 34 from the right-hand side
of the winding of relay RK, through break contact 11
of relay DP, and thence through make contact 8 of relay
MF1 (indicating a TOUCH-TONE call), thence to the
transfer contacts 2 of reading relay RR10. The ground
feed for controlling the circuitry of FIG. 34, extending
over make contact 16 of relay ON2, was opened and
reclosed by the operation and subsequent release of relay
RCA1 of FIG. 28 incident to the recycle operation pre-
viously described.

Under the conditions (relay SDO of FIG. 18 operated
alone) where a sender-class call is indicated without any
stop-go signaling, the decoder circuit will cause the reg-
istration in FIGS. 32 and 33 of the necessary number of
arbitrary exit digits on the usual straightforward two-
out-of-five signaling basis; that is, there will be no relay
BR10, CR10 or DR19 operated in FIGS. 32 and 33.
Under these circumstances the proper number of exit
digits will be generated on a dial pulse basis by the dial
pulse generator circuit of FIGS. 19 and 22 under control
of the outsteering and outpulsing control circuit of FIG.
34. In FIG. 34, with relay SDO of FIG. 18 operated
and with relay DPC of FIG. 18 released, the contact net-
work of the readout relays will be recognized as com-
prising the usual two-out-of-five check path extending
through break contact 2 of relay RR10 to the previously
described circuit for energizing the winding of relay RK.
When a proper operation of two-out-of-five of the read-
out relays of FIG. 29 takes place in accordance with
the first or A arbitrary digit of FIG. 32, relay RK of
FIG. 34 will operate. The operation of relay RK will
unlock the pulse generator of FIGS. 19 and 22 (see
break contact 6 of relay RK in FIG. 19), thereby to
allow the dial pulse generator and counting control cir-
cuit of FIGS. 19 and 22 to generate a number of pulses
corresponding to the pulse count contained in the readout
relays RRO through RR7 of FIG. 29. This digit is trans-
mitted to the first selector of FIG. 3 as previously de-
scribed; and, when the proper mumber of pulses has
been transmitted to the first selector, relay IC of FIG.
22 will operate to indicate the end of the digit. Upon
the operation of relay IC of FIG. 22, the pulse counting
and generating circuit of FIGS. 19 and 22, as has been
described hereinbefore, generates the interdigital timing
interval consisting of four oscillations of relay PG1 of
FIG. 22. During this first digital operation the W and Z
relays of FIG. 34, as previously described, are controlled
by make contact 6 of relay IC and break contact 8 of
relay TMFA. In the meantime, in FIGS. 29 and 30 cir-
cuits are completed for causing the operation of those
relays SBR, SCR, SDR, SER and SFR corresponding
to the B, C, D, E and F arbitrary digit registers of
FIGS. 32 and 33 in accordance with whether or not an
arbitrary digit is actually registered therein. It will be
noted in FIGS. 29 and 30 that relay SBR, for instance,
will be operated in an obvious manner if a digit is reg-
istered in the B position, relay SBR thereupon locking
over its own make contact 8 to off-normal ground in
FIG. 30 on conductor ON1. At the end of the first
arbitrary digital transmission to the first selector, above
described, a circuit is completed for operating the next
arbitrary outdigit steering relay of FIG. 16, depending
upon the status of the above-mentioned relays SBR
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through SFR of FIGS. 29 and 30. This circuit extends
from off-normal ground in FIG. 35, through make con-
tact 4 of relay W, conductor AS2 extending into FIG.
16, thence over break contacts 9 and 8 of relays RCA
and RCS, thence over make contact 11 of the operated
steering relay ARS, to transfer contacts 12 of relay
SBR. It will be obvious by inspection in FIG. 16 that
relay BRS or CRS et cetera through FRS will be oper-
ated depending upon which is the next one of these
registers which contains a proper exit digit. Assuming
that relay SBR of FIG. 29 is operated, indicating that
there is an exit digit in the B position, the above-de-
scribed circuit in FIG. 16 will be extended over make
contact 12 of relay SBR, break contact 8 of relay BRS,
to negative battery through the winding of relay BRS,
which thereupon operates and locks over its own make
contact 8 to the previously-described locking ground on
conductor AS4 extending into FIG. 35. Relay ARS of
FIG. 16 will remain locked over break contact 6 of
relay RCS, make contact 8 of relay ARS, and make con-
tact' 6 of relay BRS to the operating ground extending
over break contact 8 of relay RCS until such time as
relay W of FIG. 34 is released at the end of the inter-
digital time to remove this operating ground, whereupon
relay ARS will release. Upon the release of relay ARS
of FIG. 16, with relay BRS operated, it will be obvious
by inspection in FIGS. 29 and 30 that the readout relays
RRO through RR7 are released and are reoperated in
accordance with the second or B exit digit. In FIG. 34,
upon the release of the reading relays and of their re-
operation in accordance with the second or B exit digit,
relay RK will release (to clamp the pulse generator of
FIGS. 19 and 22) and will subsequently reoperate (to
allow the pulse generator of FIGS. 19 and 22 to again
continue to oscillate) in accordance with the second or B
arbitrary exit digit. This process will continue- with the
steering circuit of FIG. 16 continuing to advance to oper-
ate the next arbitrary outsteering relay until such time
as the last one of these arbitrary exit digits is used. This
represents the situation where an outgoing trunk circuit
is seized, whereupon the next circuit operation will cause
the advancing ground of FIG. 16 to be extended through
make contact 11 of the last operated arbitrary digit steer-
ing relay of FIG. 16 and back contacts of the remaining
released relays SBR through SFR of FIGS. 29 and 30
to conductor AS3 extending into FIG. 35, where it will
cause the operation of one of the steering relays OS1,
082, 083, 0S4, 0S5, OS7 or 0S8, depending upon the
status in FIG. 18 of the delete relays DAD through DL1
and depending upon the status in FIG. 21 of relay AD01.
The description of what takes place in this regard is
found in the next section dealing with outpulsing beyond.

If relay STGO of FIG. 18 is operated from the decoder
indicating that the call is a sender-class call on which the
register-outpulser will dial-outpulse the arbitrary exit digits
and will then switch to multifrequency outpulsing beyond,
relays STGO and SD0 of FIG. 18 will be operated. Also,
the proper ones of the 10DG through 3DG and DAD
through DL1 relays of FIG. 18 will be operated to indi-
cate the number of digits to expect in the called number
and the delete ‘digit information concerned with outpuls-
ing beyond. As has been mentioned previously, this situa-
tion differs from the dial pulse outgoing type of call with-
out stop-go operation in that the operation of relay STGO
prepares a circuit in FIG. 26 to detect a stop-go signaling
condition on the outgoing trunk circuit when seized. One
side of this circuit extends from ground in FIG. 27, over
make contact 19 of relay ON2, break contact 10 of relay
RCA, conductor A into FIG. 26, and thence to make
contact 1 of relay RV of FIG. 10: the other side of this
circuit extends from negative battery in FIG. 26, through
the lower winding of relay SG, through break contact 2
of relay SG1, and make contact 10 of relay STGO to make
contact 1 of relay RV, It will be recalled with respect to
relay RV of FIG. 10, that this relay is in series with the
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fundamental tip-ring loop extending toward the outgoing
switch train but will not be operated unless a battery-
ground reversal is returned from the outgoing trunk cir-
cuit upon seizure. When this situation occurs, as will be
described below in the section concerning outpulsing be-
yond, relay RV will operate, thereby to cause the oper-
ation in FIG. 26 of relay SG to initiate a stop-go timing
interval. In the meantime, the decoder circuit will have
registered in the exit digit registers of FIGS. 32 and 33
the necessary number of exit digits to cause trunk seizure
and will have registered in FIGS. 32 and 33 in the next
exit digit register following the trunk seizure digit the so
called KP pulse (signals 2 and 10) which is utilized for
transmitting beyond to enable a multifrequency receiver
at the distant end preparatory to accepting the subse-
quently outpulsed multifrequency digits. In this regard, if
trunk seizure is to take place under the action of a single
exit digit registered in the A digit register of FIG. 32 then
the KP pulse comprising signals 2 and 10 will be regis-
tered in the B register of FIG. 32 by the operation of re-
lays BR2 and BR16. Under these circumstances, a circuit
is completed immediately for preventing the pulse gener-
ator of FIGS. 19 and 22 from developing any exit digit
outpulsing at all, this circuit extending from off-normal
ground in FIG. 30, through make contact 4 of relay ON2,
break contact 1 of relay DPC, conductor ON into FIG.
29, thence over the make contact of relay BR10, con-
ductor B extending into FIG. 30, through break contact 9
of the steering relays BRS and CRS of FIG. 16, thence
through break contact 2 of relay DPC, conductor PKC
into FIG. 19, thence extending into FIG. 22, over break
contact 11 of relay PKC and through make contact 11
of relay PG1 to lock operated relay PG1. This prevents
the pulsing generator of FIGS. 19 and 22 from oscillating,
thereby to prevent the transmission to the first selector of
FIG. 3 of the first arbitrary exit digit. As has been de-
scribed hereinbefore, only when all of the exit digits have
been registered, as indicated by the operation in FIG. 24
of relay PKC, will this clamping circuit just described be
removed thereby to allow the release of relay PGI1 of
FIG. 22 (see break contact 11 in FIG. 22 of relay PKC).
If, for instance, three arbitrary exit digits are necessary
for trunk seizure, then the registers A, B, and C of FIG.
32 will contain the usual two-out-of-five decimal digit
registration and the D digit register of FIG. 33 will con-
tain the KP signal comprising the operation of relays
DR2 and DR10. Under these circumstances, as is evident
by inspection of FIGS. 29 and 30, the first two (the A
and B) exit digits will be transmitted to the switch train;
but, as soon as the C digit steering relay CRS of FIG. 16
is operated with the second digit steering relay BRS of
FIG. 16 released, the above described circuit for clamp-
ing the pulse generator of FIGS. 19 and 22 will extend
from ground in FIG. 30 on conductor ON, over the make
contact of relay DR10, through make contact 9 of relay
CRS, and break contact 2 of relay DPC, and over con-
ductor PKC into FIGS. 19 and 22 to clamp the pulse
generator. Therefore, the first two of the exit digits will
be used to set the first two selectors but the third exit
digit will not be used to cause trunk seizure until such
time as complete called number registration takes place
as indicated by the operation in FIG. 24 of relay PKC.

In FIG. 18 if the decoder causes the operation of relay
DPC indicating that this call is a dial pulse outgoing call
involving a stop-go signaling condition, the operation of
relay DPC will cause the operation of relay STGO of
FIG. 18, which in turn will cause the operation of relay
SD9.. The circuit now functions as previously described
except that a stop-go signaling condition is expected when
the register is connected to the distant end (upon trunk
seizure). Under these circumstances, the decoder will
cause the operation in FIGS. 32 and 33 of a number of
arbitrary exit digit registers corresponding to the number
of digits required to be pulsed to the.selector train to
cause trunk scizure. The last digit thereof, such for in-
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stance as in the C digit register if three digits are required
to seize a trunk, will confain not only the usual two-out-
of-five decimal digit registration but will also include
the operation of its ten signal relay (such as relay CR10
of FIG. 32). It will be apparent by inspection of the
operating circuit for relay RK in FIG. 34, with relay DPC
of FIG. 18 operated, as soon as reading relay RR10 of
FIG. 29 operates when the out-steering advancing chain
reaches the register containing the ten signal (such as re-
lay CR10 of FIG. 32), the operating circuit for relay
RK of FIG. 34 is opened. And, as has been mentioned
hereinbefore, the released condition of relay RK (see
break contact 6 of relay RK in FIG. 19) prevents the pulse
generator circuit of FIGS. 19 and 22 from continuing to
oscillate. This means that the selector train will be ad-
vanced to the point where an outgoing trunk is seized but
stop-go signaling is expected on this trunk circuit and
continued outpulsing will not take place until such time
as the go signal is received after a stop signal.

OUTPULSING BEYOND

It will be recalled from previcus description, particu-
larly concerning the resetting of the selector train, that
three classes of calls may be involved during outpulsing
functions. One class of call is indicated by the operation
in FIG. 18 from the decoder circuit of relay SD9 which
indicates a sender class call without stop-go signaling but
with controlled outpulsing. Another class of call involves
the operation in FIG. 18 from the decoder of relay
STGO, indicating a sender class call on which the regis-
ter-outpulser will use dial pulse exit digits to control the
selector train and will then switch to multifrequency out-
pulsing beyond for the remainder of the outpulsed digits:
in this instance the operation of relay STGO of FIG. 18
will cause the operation of relay SD@. The third situation
involves that in which relay DPC of FIG. 18 is operated
from the decoder to indicate a dial pulse call with stop-
go signaling: under these circumstances the operation of
relay DPC also causes the operation of relays STGO and
SD9 of FIG. 18. The so-called “stop-go” signaling situ-
ation involved in the latter two types of calls is a situa-
tion whereunder when an outgoing trunk circuit is seized,
it is expected that this trunk circuit will contain reverse
battery signaling cn it, thereby to cause the operation in
FIG. 10 of relay RV which is in series with the loop
circuit to the selectors. The operation of relay RV, as
will be noted in FIG. 26, completes the circuit for op-
erating relay SG. Relay SG, in operating, starts a timing
interval during which the circuitry waits for an additional
reversal from beyond as an indication that it is proper to
continue outpulsing. The stop-go signaling situation will
be described below after description of the class of call
involving the operation in FIG. 18 of only relay SDO
as a basis for further description of the more complex
situations.

It will be recalled from previous description of the
circuit operation involved in resetting the selector train,
that the outsteering and outpulsing control circuit of
FIG. 34 detects the successive registrations in the read-
out relays of FIG. 29 of successive ones of the arbitrary
exit digits of FIGS. 32 and 33 required for reaching an
outgoing trunk circuit. The latter operation is under the
control of the arbitrary outdigit steering circuit of FIG.
16, which in turn is successively advanced from steering
relay to steering relay under control of the W and Z re-
lays of FIG. 34, in turn controlled by relay PG1 of the
pulse generator circuit of FIG. 22. When the arbitrary
outdigit steering circnit of FIG. 16 has advanced to a
point represented by the outpulsing of the last exit digit
(that is, the trunk seizure digit), the remaining relays
SBR through SFR of FIGS. 29 and 30 will be released
since there will be no more arbitrary exit digits in the
registers of FIGS. 32 and 33. Under these circumstances,
at the end of the digit when relay W of FIG. 34 oper-
ates, ground on conductor AS2 into FIG, 16 from FIG.
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35 extends over back contacts 9 and 8 of relays RCA and
RCS, thence over break contacts 11 of the steering relays
ARS, BRS, et cetera, released when the previous digits
were outpulsed, thence over make contact 11 of the last
steering relay involved in exit digit pulsing, thence over
back contacts of the remaining relays such as SDR, SER
and SFR, thence over conductor AS3 into FIG, 35 to
cause the operation of one of the called digit outsteering
relays OS1, OS2, 083, 0S4, 0S5, OS7 or 0S8, depend-
ing upon whether the A digit is a zero or a one and de-
pending upon whether any of the delete digit relays DAD
through DL1 of FIG. 18 are operated or not.

If all of the called digits are to be deleted when out-
pulsing beyond, relay DAD of FIG. 18 will be operated,
whereupon a circuit will be completed between FIGS. 35
and 36 for grounding the release lead RLS extending
from FIG. 36 into FIG. 25 to thereby cause the opera-
tion in FIG. 25 of the release relay RL. If the A digit
registered in the A register of FIG. 38 is not a zero or a
one, then relay AD81 of FIG. 21 will be released, as has
been described previously. Under these circumstances
ground on conductor AS3 in FIG. 35 will be extended
over break contact 9 of relay ADG1, break contacts 16,
2, 8 and 3 of relays DL1, DL2, DL3 and DL6, conductor
E into FIG. 36, thence over make contact 2 of relay
DAD, make contact 3 of relay W, break contact 3 of
relay TMFA and make contact 4 of relay TDR to con-
ductor'RLS extending to FIG. 25. I, on the other hand,
relay ADO1 of FIG. 21 is operated as an indication that
the A digit is a zero or a one, then ground on conductor
AS3 in FIG. 35 will be extended over make contact 9
of relay ADJ1, thence over break contacts 11, 3 and 10
of relays DL1, DL2 and DL3, thence over conductor F
into FIG. 36, over break contact 2 of relay DL6, make
contact 3 of relay DAD to the previously-described cir-
cuit for causing the operation of the release relay RL of
FIG. 25. In FiG. 35, it will be noted, in the event that
relay DL1 of FIG. 18 is operated as an indication that
one digit is to be deleted on outpulsing, that the previous-
ly-described circuit involving ground on conductor AS3
will extend over a break or a make contact of relay
AD®1, and thence over make contact 10 or 11 of relay
DL1, and over break contact 6 of relay OS2 or relay
083, to cause the operation of relay OS2 or OS3, de-
pending upon whether the A digit is a zero or a one or is
scme other digit. Assuming that the A digit is not a zero
or a one, relay OS2 will be operated and will lock over
its own make contact 6 through the chain of No. 5
break contacts of the succeeding outsteering relays into
FIG. 36 and to off-normal ground previously described.
Eventually, at the end of the interdigital timing inter-
val, as determined by the relay 1C of FIG. 22 and re-
lays W and Z of FIG. 34, ground will be removed from
conductor AS2 extending into FIG. 16 from FIG. 35
and will thereupon be removed from conductor ASS in
FIG. 16 to cause the release in FIG. 16 of the last oper-
ated arbitrary digit outsteering relay. Under these cir-
cumstances it will be observed in FIG. 31, with relay OS2
of FIG. 35 operated and with all of the preceding steer-
ing relays of FIGS. 29, 30 and 31 released, that the digit
registered in the B register of FIG. 38 will be extended
from FIG. 31, over make contact of relay OS2, and to
the left through FIGS. 30 and 29 to cause the operation
of two-out-of-five of the readout relays RRO through
RR7 of FIG. 29. This in turn will cause the check cir-
cuit of FIG. 34 to operate, thereby to allow the pulse
generator of FIGS. 19 and 20 to develop the correspond-
ing number of pulses, which in turn causes relay PG1
of FIG. 22 to transmit these digits toward the outgoing
switch train through the selectors and the trunk thereof
and to the connection beyond. In the meantime, upon the
next operation of relay W of FIG. 34, ground is ex-
tended over conductor AS2 from FIG. 35 to FIG. 16
and returning therefrom over conductor AS1 into FIG.
35, through back contact 12 of relay OS1, make contact
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12 of relay OS2, break contact 6 of relay OS3, to negative
battery through the winding of outsteering relay OS3.
Relay OS3 operates and locks to off-normal ground over
its own make contact 6, relay OS2 remaining locked over
its own make contact 6 and make contact 5 of relay
083 to ground on conductor ASS supplied to FIG. 35
from FIG. 16 during the interval when relay W of FIG.
34 is operated. At the end of the outpulsing of the B
digit, steering relay OS2 of FIG. 35 will be released,
thereby allowing steering relay OS3 of FIG. 35 to ex-
tract the digit in the C position of FIG. 31, to in turn
cause it to be transmitted out over the trunk circuit.
This operation continues until such time as the steering
circuit of FIGS. 35 and 36 has caused the outpulsing of
the last digit, as indicated by the operation in FIG. 18
of one of the relays 3DG through 7DG and under con-
trol of the status of the A digit relay AD81 of FIG. 21.
For instance, if the called number consisted of seven
digits, relay 7DG of FIG. 18 would be operated and as-
suming that relay AD81 of FIG. 21 is released indicat-
ing that the A digit is not a zero or a one, then with
relay OS7 of FIG. 35 operated and relay OS6 of FIG.
35 released during the outpulsing of the seventh or last
digit, ground will be extended from conductor A in
FIG. 36 over make contact 12 of relay OS7, make con-
tact 2 of relay 7DG, break contact 7 of relay ADO1,
break contact 2 of relay CCT, and through make con-
tact 12 of relay 7DG to the previously-described circuit
over make contact 3 of relay W for causing the opera-
tion in FIG. 25 of the register-outpulser release relay RL.

As was mentioned previously, when relay DPC of
FIG. 18 is operated, indicating a dial pulse call expecting
a stop-go signaling condition on the outgoing trunk cir-
cuit, relays STGO and SD¢ of FIG. 18 will also be oper-
ated. Also, under these circumstances the one of the
exit digit registers of FIGS. 32 and 33 which will con-
tain the last (or trunk seizure) exit digit will also in-
clude the operation of the relay BR16, CR10 or DR10.
This “ten signal,” as has been described . previously,
will cause the operation in FIG. 29 of the readout relay
RR1¢ when this particular digit is being outpulsed to
the switching train for trunk seizure. Also, as has been
mentioned hereinbefore, in FIG. 34 the operation of re-
lay RR10, with relay DPC operated, prevents the opera-
tion of the check relay RK which in turn immobilizes
the pulse generating and counting circuitry of FIGS. 19
and 22, thereby to prevent any further outpulsing until
the stop-go signaling condition is dealt with.

In FIGS. 26 and 27, as as also been described, upon
the operation of relay STGO of FIG. 18, a circuit is
completed from off-normal ground in FIG. 27, over
make contact 19 of relay ON2, break contact 10 of relay
RCA, conductor A into FIG. 26, to make contact 1 of
relay RV: negative battery extends from FIG. 26,
through the lower winding of relay SG, through break
contact 2 of relay SG1, and over make contact 10 of
relay STGO to make contact 1 of relay RV. Relay RV
in FIG. 10, as previously described, is in the loop cir-
cuit to the selector switching train and will be operated
upon a battery-ground reversal from beyond as a stop
signal. When relay RV of FIG. 10 operates, the circuit
is completed in FIG. 26 for causing the operation of
relay SG which, in operating, locks over its own make
contact 2 independently of make contact 1 of relay RV.
Eventually, when the additional battery ground reversal
is returned from the equipment beyond as a go signal,
relay RV of FIG. 10 will release, whereupon ground in
FIG. 26 on conductor A is extended over break contact
3 of relay RV, make contact 8 of relay SG, to battery
through the winding of relay SG1, which thereupon oper-
ates and locks over its own make contact 4 to off-normal
ground on conductor A. The operation of relay SG1
will cause relay SG to release after an interval of time
measured by the slow-release characteristic of its up-
per winding as controlled by its own make contact 12.
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With relay DPC of FIG. 18 operated and with relay
SG1 of FIG. 26 operated, ground is removed from con-

ductor ON in FIGS. 29 and 30, thereby to cause the re- -

lease in FIG. 29 of relay RR10. The release of relay
RR10 permits the outsteering and outpulsing control cir-
cuit of FIG. 34 to operate relay RK to once again allow
the pulse generator and counting circuitry of FIGS. 19
and 22 to continue to generate and to transmit over
the outgoing trunk circuit the remaining digits under
control of the outsteering circuitry of FIGS. 35 and 36.
and 36.

The remaining situation to be described in connection
with outpulsing beyond is the circumstance where relay
STGO of FIG. 18 is operated from the decoder to indi-
cate a sender class call on which the register-outpulser
will use dial pulsing to control the outgoing switch train
and will then switch to multifrequency outpulsing for
the remainder of the digits. Under these circumstances,
as has been mentioned previously, relay SD0 of FIG.
18 is also operated. Also, it will be recalled that a num-
ber of exit digits will be required to be registered from
the decoder into the register-outpulser of FIGS. 32 and
33 depending upon the number of dial pulse digits re-
quired to seize a trunk circuit. The next one of the ar-
bitrary digit registers of FIGS. 32 and 33 will have reg-
istered therein the so-called KP signal (signals 2 and 10)
which must be transmitted to the connection beyond on
a multifrequency basis to energize the multifrequency
receiving equipment thereat. Subsequently, those of the
called digits registered in FIGS. 38 and 39 as are re-
quired to be outpulsed will be transmitted on a multi-
frequency basis. At the conclusion of the transmission
of these digits, a multifrequency stop signal ST (signals
7 and 10) will be transmitted beyond as an indication
to the equipment on the receiving end that multifre-
quency transmission has ceased. With reference to FIGS.
16, 29 and 30, when the arbitrary exit digit steering re-
lay of FIG. 16 operates to prepare for transmission, a
circuit is completed for determining whether the next
subsequent arbitrary digit contains the ten signal. This
circuit extends from ground in FIG. 30, over make con-
tact 4 of relay ON2, over break contact 1 of relay DPC,
to conductor ON in FIGS. 29 and 30, thence over a
make contact of the BR10, CR10 or DR10 relay, thence
over conductors C and B in FIGS. 29 and 30 to the trans-
fer contacts 9 of relays BRS and CRS, thence over break
contact 2 of relay DPC, conductor PKC into FIG. 19,
thence into FIG. 22, over break contact 11 of relay PKC,
and through make contact 11 of relay PGI1, to cause
relay PG1 to remain locked operated. This clamps the
pulse generator of FIGS. 19 and 22 so that no further
outpulsing can take place until further circuit operations
come about. Under these circumstances, as distinguished
from the ones described above, the arbitrary exit digit
outpulsing has been stopped ome digit prior to trunk
seizure so as to partially set the switch train so as not
to seize a trunk circuit until such time as called digit
registration is complete, as indicated by the operation in
FIG. 24 of relay PKC. When relay PKC of FIG. 24
operates, the above-described locking circuit for relay
PG1 of FIG. 22 is opened, thereby allowing relay PG1
to release to initiate once again the operations and re-
leases of relays PG1 of FIG. 22 and PG2 of FIG. 19.
The outpulsing control circuit of FIG. 34 will thereupon
cause the pulse generator and counting circuitry of FIGS.
19 and 22 to outpulse the last or trunk seizure digit which
is the last exit digit contained in the auxiliary digit regis-
ters of FIGS. 32 and 33, thereby to cause trunk seizure.
Since relay STGO of FIG. 18 is operated, the stop-go
signaling condition is expected, as has been described
above, and when relay RV of FIG. 10 operates to detect
this stop condition, relay SG of FIG. 26 will become oper-
ated as has been described. Upon the advance of the
arbitrary outdigit steering circuit of FIG. 16 to a posi-
tion preparatory to reading out the so-called KP pulse
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(signals 2 and 10), reading relay RR2 of FIG. 29 will
be operated and conductor RR10 from the arbitrary
digit register will cause the operation of relay TMF of
FIG. 29 in a circuit extending from conductor RR10,
through break contact 8 of relay DPC, break contact 5
of relay TMF, to negative battery through the winding
of relay TMF. Relay TMF, in operating, causes the
operation of relay TMFA over make contact 12 of relay
TMF and both of these relays lock over make contact
5 of relay TMF to off-normal ground on conductor ON1.
Upon the operation of relay TMFA the ground on con-
ductor RR10 in FIG. 29 will extend over break contact
8 of relay DPC and through make contact 4 of relay
TMFA to battery through the winding of relay RR10,
thereby causing the operation of relay RR10. Upon the
operation in FIG. 29 of relay TMFA, break contacts 10
and 11 thereof in FIGS. 19 and 22 immobilize the pulse
counting and interdigital timing circuitry (relays IC and
P1 through P5) since they are no longer needed. Also,
in FIG. 22 ground extends over break contact 5 of relay
SG1 and make contact 4 of relay TMF to clamp the
pulse generator by locking relay PG1 of FIG. 22 until
such time as relay SG1 of FIG. 26 is operated, as will
be described presently. In FIG. 19, with relay TMFA
of FIG. 29 released, and with relay TMF2 of FIG. 33
released, the oscillating condition of relays PG1 and
PG2 for purposes of transmitting dial pulses is arranged
at a pulsing speed of approximately 10 pulses per second
(p.p.s.) each with a 35 millisecond closed interval and
a 65 millisecond (ms.) open interval. Upon the opera-
tion of relay TMFA of FIG. 29, the timing interval
of this relay PG2 is changed so that relay PG1 of FIG.
22 operates and releases at a rate of 5 p.p.s., represent-
ing a 100 millisecond open interval and a 100 millisec-
ond closed interval. Subsequently, as will be mentioned
in connection with multifrequency outpulsing of the
called digits, when relay TMF2 of FIG. 33 operates, the
timing interval is further changed so that the pulsing
rate is approximately 7 p.p.s., representing open and closed
pulsing intervals of approximately 75 milliseconds each.
Furthermore, in FIG. 10 it will be noted, upon the oper-
ation of relay TMF of FIG. 29, that make contact 9 of
relay TMF is arranged in shunt of make contact 1 of
relay PG1 of FIG. 22, thereby preventing the operations
and releases of relay PG1 from transmitting any furthei
dial pulse loop changes toward the circuits beyond.
It will also be noted in FIG. 10, upon the operation of
relay TMF of FIG. 29, that each release of relay PG1
will supply a multifrequency tone signal from the tone
supply in FIG. 10 through the transformer TMF toward
the fundamental tip and ring circuit comprising conduc-
tors FT and FR extending from FIG. 10 toward the
outgoing selectors. This latter circuit extends from the
tone supply in FIG. 10 through various resistances and
over make and break contacts of various ones of the
readout relays RRO through RR10 of FIG. 29, thence
over break contacts 8 and 7 of relay PG1, through
resistances MF2 and MF1, over make contacts 2 and 3
of relay TMF to the right-hand side of the winding of
transformer TMF, thence through the secondary wind-
ing thereof to the fundamental tip and ring leads FT and
FR extending toward the outgoing switch train. There-
fore, each time relay PG1 of FIG. 22 is released and
reoperated one tone spurt is supplied out over the out-
going trunk circuit.

As soon as the outgoing trunk circuit is seized, relay
RV of FIG. 10 will become operated due to the reverse
battery-ground stop signal present on this trunk circuit.
This will cause the operation, as above described, in
FIG. 26 of relay SG. When the equipment beyond causes
the outgoing trunk circuit to again supply a reverse-bat-
tery condition toward FIG. 10, relay RV will release as
an indication of a go signal. This will cause the operation
in FIG. 26 of relay SG1, as previously indicated, thereby
removing the locking condition in FIG. 22 from the wind-
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ing of relay PG1 which is allowed to release. The release
of relay PG1 as above indicated, will transmit from FIG.
10 a multifrequency tone signal represented by the signals
2 and 10 (frequencies 1100 and 1700 cycles per second)
representing the so-called KP signal which is thereupon
transmitted to the equipment beyond to. prepare the cir-
cuitry thereat for receiving multifrequency pulsing. In
FIG. 34 relays W and V are advanced under the control
of the operated relay TMFA of FIG. 29 and of the op-
erating and releasing relay PG1 of FIG. 22, thereby to
cause the outsteering circuitry of FIGS. 16, 35 and 36
to advance from digit to digit. The successive digits are
read by the reading relays of FIG. 29 which in turn con-
trol the RK relay of FIG. 34, which in turn allows relays
PG1 and PG2 of FIGS. 22 and 19 to continue to oscillate.
Each one of the successive digits to be outpulsed is
selected by the contacts in FIG. 10 of the readout relays
of FIG. 29 and is transmitted over the outgoing trunk
circuit as a multifrequency pulse. At the end of outpulsing
of all the required digits, all of the outsteering relays
081 through 0S11 of FIGS. 35 and 36 will have become
released, thereby to cause the operation in F1G. 36 of relay
ST in a circuit extending from transfer contact 3 of relay
W in FIG. 36, through make contact 3 of relay W, make
contact 3 of relay TMFA, and through break contact 8
of relay ST, to negative battery through the winding of
relay ST. Relay ST, in operating, locks over its own make
contact 8 to off-normal ground over break contact 5 of
relay ST1. Upon the subsequent release of the last steer-
ing relay in the circuit of FIGS. 35 and 36, ground will
extend through break contact 12 of relay OS11, over make
contact 3 of relay ST, through break contact 4 of relay
ST1, to negative battery through the winding of relay
ST1. Relay ST1, in operating, locks over its own make
contact 4 to off-normal ground in FIG. 36 and causes
the ultimate release of relay ST of FIG. 36. During the

time when relay ST of FIG. 36 is operated a circuit is -

completed for causing the transmission on a multifre-
quency basis of the so-called ST signal as an indication
to the equipment beyond that the end of multifrequency
pulsing has taken place. This circuit extends from ground
in FIG. 31 over make contacts 7 and 1¢ of relay ST,
thence through back contacts of all of the outsteering
relays, over conductors OP7 and OP10 extending into
FIG. 30, thence through back contacts of the arbitrary
digit outsteering relays in FIGS. 30 and 29 to cause the
operation in FIG. 29 of relays RR7 and RR10. This causes
the outpulsing control circuit of FIG. 34 to in turn allow
relay PG1 of FIG. 22 to transmit from FIG. 10 the ST
pulse on a multifrequency basis. Eventually, when the
relay ST of FIG. 36 releases, ground is extended from
FIG. 36 over make contact 17 of relay ON2, break con-
tact 12 of relay ST, make contact 2 of relay ST1, and
make contact 4 of relay TDR, to conductor RLS extending
into FIG. 25 to cause the operation therein of the regis-
ter-outpulser release relay RL.

DISCONNECT

Disconnect of the register-outpulser can take place
under a number of circumstances, any ome Of which
ultimately resuits in the release of the register-outpulser
off-normal relays ON and ON1 of FIG. 8 and ON2 of FIG.
98 and the removal of holding ground from the TC lead
extending from FIG. & back toward the register, trunk
and link circuit of FIGS. 2 and 7 to cause the release
thereof. Some specific register-outpulser disconnect situa-
tions will be described briefly in the following paragraphs.

1€ a call is abandoned before loop closure to the selec-
tor switching train, relays CB of FIG. 10 and TR1 of
FIG. 13 do not become operated. When relay DCK of
FIG. 8 operates, as an indication that the register, trunk
and link circuit of FIGS. 2 and 7 has been connected
properly, with relay TR1 of FIG. 13 released, relay ON
of FIG. 8 is released to in turn cause the successive
releases of relays ON1 of FIG. 8 and ON2 of FIG. 28.
The release of these off-normal relays will eventually
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cause the release of all operated relays in the register-
outpulser. In addition, with relay DCK of FIG. & operated,
under circumstances where relay TR1 of FIG. 13 has not
operated, in FIG. 8 ground is removed from conductor
TC extending back toward the register, trunk and link
circuit to cause the release of that link circuit.

If a call is abandoned after loop closure to the selector
train but before dial tone is supplied to the calling sub-
scriber, relays CB of FIG. 10 and TR1 of FIG. 13 will
be operated. When the call is abandoned relay CB of
FIG. 10 will become released. Then, upon the operation
in FIG. 8 of relay DCK, with relay CB of FIG. 10 re-
leased, relay TR1 of FIG. 13 is released to in turn re-
move ground from conductor TC extending from FIG. 8
toward the register, trunk and link circuit and to cause
the release of the above-mentioned register-outpulser off-
normal relays.

A regular release of the register-outpulser will be caused
by the operation in FIG. 25 of the release relay RL under
control of the outdigit steering chain of FIGS. 35 and 36.
For instance, in FIG. 36 it will be noted, if the outpulsing
has involved multifrequency outpuising, that relay TMFA
of FIG. 29 will be operated and relay ST1 of FIG. 36 will
be operated. The operation of relay ST1 will have started
the release in FIG. 36 of relay ST. When relay ST releases,
a circuit is completed from ground in FIG. 36, over make
contact 17 of relay ON2, break contact 12 of relay ST,
make contact 2 of relay ST1, and over make contact 4 of
relay TDR to conductor RLS extending into FIG. 25 to
cause the operation therein of relay RL, this circuit extend-
ing in FIG. 25 over break contact 2 of relay ROD, break
contact 8 of relay TA1, and break contact 1 of relay RT3
to the winding of release relay RL. Relay RL, in operating,
opens its break contact 2 in FIG. 8, thereby to cause the
release of the above-mentioned off-normal relays and of
the register, trunk and link circuit of FIGS. 2 and 7. If
relay TMFA of FIG. 29 is released, indicating that the
outpulsing did not involve multifrequency signaling, then
the operation of relay RL of FIG. 25 will be controlled
over make contact 3 of relay W in FIG. 36 and through
break contact 3 of relay TMFA to the above-described cir-
cuit to conductor RLS. Tt will be recalled that relay W of
FIG. 34 is operated at the end of each outpulsed digit
when relay IC of FIG. 22 operates as an indication of the
end of the proper number of pulses. Also, relay Z of FIG.
34 operates when relay IC of FIG. 22 is released after the
advancing of the outstanding circuitry, the recycling of
the readout relays of FIG. 29 and the recycling of the
pulse counting circuitry of FIGS. 19 and 22. Also, relay W
of FIG. 34 will become released when relay IC of FIG. 22
reoperates at the end of a count of four pulses, represent-
ing the manufactured interdigital time. Lastly, relay Z of
FIG. 34 is released when relay IC of FIG. 22 is released
after the recycling of the counting circuitry preparatory
to developing the necessary pulses represented by the next
digit to be outpulsed. Therefore, each time that relay W
of FIG. 34 operates it completes the circuit in FIG. 36
through its make contact 3 to energize the release lead RLS
extending into FIG. 25 provided that the conditions are
proper in FIGS. 35 and 36 for extending ground potential
to make contact 3 of relay W. Some of these release con-
ditions have been mentioned above in connection with the
detailed description of certain functions of the register-
outpulser. One example, for instance, would be on a call
involving ten digits (as indicated by the operation in FIG.
18 of relay 10DG) when relay OS19 of FIG. 36 is oper-
ated with relay OS9 released preparatory to outpulsing the
tenth called digit (in the K register of FIGS. 31 and 39).
If the A digit is not a zero or a one, relay AD#S1 of FIG. 21
will be released, whereupon ground will extend from FIG.
35, over make contact 4 of relay ON1, through make con-
tact 4 of retay W, conductor AS2 into FIG. 16, over break
contacts 9 and 8 of relays RCA and RCS, thence through
back contacts 11 of all of the arbitrary outdigit steering
relays, conductor AS1 extending into FIG. 35, thence over
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break contacts 12 of outsteering relays OS1 through OS6,
conductor A into FIG. 36, thence over break contacts 12
of outsteering relays 0S7, 0S8 and OS9, thence over make
contact 12 of relay OS10 and break contact 12 of relay
AD@81 to the above-described circuit involving make con-
tact 3 of relay W. On the other hand, if the A digit is a
zero or a one (relay ADO1 of FIG. 21 operated) the
above-described circuit will extend over make contact 12
of relay AD®1 in FIG. 36 to cause the operation of out-
steering relay OS11. When relay 0S11 operates, with relay
OS10 released, it will be obvious that the operating ground
will extend from conductor A in FIG. 36 over break con-
tacts 12 of the outsteering relays OS7 through OS10 and
thence over make contact 12 of relay OS11 to the above-
described circuit to release conductor RLS.

If a call is abandoned after dial tone has been supplied
to the calling subscriber, relay L1 of FIG. 9 will become
released to in turn cause the release in FIG. 15 of relay
LA and the operation in FIG. 15 of relay RA. Also relay
L2 of FIG. 15 will release after an interval of time deter-
mined by its slow-release characteristic. A circuit will
thereupon be completed for causing the operation in FIG.
27 of the wink-line-finder relay WLF extending from off-
normal ground on conductor ON in FIG. 26, over make
contact 4 of relay REC, thence over conductor B into FIG.
27, thence over break contact 9 of relay L2, and break
contact 11 of relay TDSA, to battery through the winding
of relay WLF. In FIG. 25 it will be noted that upon the
operation of relay WLF of FIG. 27 a circuit is completed
for operating the release relay RL extending from ground
in FIG. 25, over make contact 12 of relay WLF, break
contact 8 of relay TA1 and break contact 1 of relay RT3.

Under a situation where a TOUCH-TONE calling sub-
scriber or a dial pulse calling subscriber effects a partial
dial situation (does not dial a complete number) the
register-outpulser will be released by the operation in
FIG. 27 of relay WLF. Relay DP of FIG. 15 or relay
MF1 of FIG. 24 will be operated, depending upon
whether the call is a dial pulse calling subscriber or a
TOUCH-TONE calling subscriber. Relay REC of FIG.
13 will be operated, as will relay L1 of FIG. 9. Relay
STR of FIG. 24 will be operated and released under
control of relays RA and RA2 of FIG. 15 for a dial pulse
call or under the control of conductor STR extending
into FIG. 24 from the TOUCH-TONE converter if the
calling subscriber is a TOUCH-TONE calling subscriber.
Relay PKC of FIG. 24 is released since a complete called
number has not been registered yet, Each time relay STR
of FIG. 24 is released between digital registrations, ground
will be extended from FIG. 24 over make contact 5 of
relay ON, break contact 3 of relay STR, break contact 9
of relay PKC, and break contact 9 of relay ROD to con-
ductor ON extending into FIG. 23 to start the long time-
out LTO (about 18 seconds timing). If no more digits
are received by the time relay LTO of FIG. 23 operates,
circuits are completed for initiating the release of the
register-outpulser. Relay PK of FIG. 27 will operate in a
circuit extending from negative battery, through its wind-
ing, over break contact 4 of relay PK, break contact 8
of relay PKC, make contact 6 of relay LTO, and thence
over make contact 12 of relay DP and break contact 4
of relay MF1, or over make contact 4 of relay MF1, and
over break contact 8 of relay STO, break contact 10 of
relay TA1, conductor A into FIG. 15 and thence to off-
normal ground over make contact 4 of relay L1. In the
meantime, in FIG. 27, upon the operation of the long
time-out relay LTO of FIG. 23, a circuit is completed for
operating the reorder relay ROD of FIG. 27 extending
from ground on conductor B in FIG. 27, over make con.
tact 4 of relay LTO, through diode ROD, break contact
10 of relay PS and break contact 4 of relay RL to nega-
tive battery through the winding of relay ROD. Relay
ROD, in operating, causes the release in FIG. 23 of relay
LTO (by removing ground in FIG. 24 from conductor
ON extending into FIG. 23). Also, it will be noted in
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FIG. 10 that any operation of relay ROD opens the loop
to the switch train (back contact 5 of relay ROD), there-
by releasing any operated selectors. The release of relay
LTO of FIG. 23 with relay ROD of FIG. 27 operated
causes relay ROA of FIG. 27 to be operated in a circuit
extending from battery, through its winding, over break
contact 2 of relay PS, make contact 7 of relay ROD and
break contact 4 of relay LTO to ground on conductor B.
The operation of relay ROA (see FIG. 24) restores
ground to coaductor ON extending from FIG. 24 into
FIG. 23 to again start the 18-second timing interval of
the LTO timer. At this time ground extends in FIG. 15
over break contact 3 of relay RL to conductor PK extend-
ing into FIG. 27, thence over make contact 1 of relay
PK, break contact 12 of relay RT1, make contact 1 of
relay ROA, to conductor A extending into FIG. 9 to
energize the no-such-number-tone signaling box shown
therein, whereupon this tone signal is supplied through
a resistance NT, make contact 3 of relay PK, through
capacitor RO and make contact 4 of relay ROD to the
right-hand side of transformer T, whereupon the no-such-
number-tone signal is transmitted back to the calling sub-
scriber. At the end of 18 seconds, during which time the
no-such-number-tone signal is transmitted to this calling
subscriber, relay LTO of FIG. 23 will operate to in turn
cause the operation in FIG. 27 of the wink-line-finder
relay WLF. This circvit extends from ground on con-
ductor B in FIG. 27, over make contact 4 of relay LTO,
make contact 4 of relay ROA and break contact 11 of
relay TDSA to the winding of relay WLF. In FIG. 25,
the operation of relay WLF, as previously described, will
cause the operation of the register-outpulser release
relay RL.

A disconnect of the register-outpulser may take place
under contro] of the three punchings designated PS, 1DG
and 2DG in the outpulsing steering circuitry of FIG. 35.
If the routing instruction for a permanent signal trunk
circuit is one digit (terminated on the first selector) or
two digits (terminated on a second selector), the punch-
ing PS of FIG. 35 will be cross-connected to the punch-
ing 1DG or 2DG, depending upon whether the permanent
signal routing involves one digit or two digits. After the
outpulsing of the first arbitrary exit digit contained in the
AR register of FIG. 32 and as controlled by the first arbi-
trary digit steering relay ARS of FIG. 16, ground on
conductor AS3 in FIG. 35 will extend through break con-
tact 9 of relay ADO1, and thence through the break
contact chain of relays DL1, DL2, DL3 and DL6, con-
ductor E into FIG. 36, over break contact 2 of relay
DAD and back into FIG. 35 over conductor G to cause
the operation of the first outsteering relay OS1 if no digits
are to be deleted on outpulsing: If one digit is to be
deleted upon outpulsing, relay DL1 of FIG. 18 will be
operated, whereupon the above-described ground in FIG.
35 will extend over make contact 10 of relay DL1 to
cause the operation of relay OS2 in the outpulsing chain.
If relay OS1 of FIG. 35 is operated, ground extending
into FIG. 35 on conductor AS1 will extend over make
contact 12 of relay OS1 to punching 1DG: if relay OS2
of FIG. 35 is operated with relay OS1 released, this
ground will extend over make contact 12 of relay OS2
to energize punching 2DG in FIG. 35. If one of these
punchings is cross-connected to punching PS in FIG. 35,
ground will extend to punching PS in FIG. 35 and thence
over make contact 6 of relay PS (operated in FIG. 27
to indicate a permanent signal condition), thence over
conductor RLS into FIG. 36 and from there into FIG. 25
to cause the operation of the release relay RL.

Disconnect of the register-outpulser may take place
under circumstances where three digits are required to
seize a permanent signal holding trunk. Under these cir-
cumstances the steering relays ARS, BRS and CRS of
FIG. 16 will have been properly controlled to have caused
three arbitrary exit digits to be employed for connecting
the calling line to a permanent signal bolding trunk on
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the third selector. At this time, ground will extend into
FIG. 35 on conductor AS3 and thence through break
contact 9 of relay ADO1, over break contacts of relays
DL1, DL2, DL3 and DL6, conductor E extending into
FIG. 36, thence over make contact 2 of relay DAD (oper-
ated from the decoder to indicate no outpulsing of any
called digits), thence over make contact 3 of relay W
to the previously-described circuit for causing the opera-
tion in FIG. 25 of the release relay RL.

Release of the register-outpulser may take place on a
trouble time-out before dial tone is received. Under
these circumstances relay TA1 of FIG. 23 will become
operated to indicate this situation. A circuit is then com-
pleted for causing the operation in FIG. 27 of relay
WLF extending from ground in FIG. 13, over make
contact 22 of relay ‘ON1, make contact 7 of relay CB,
break contact 2 of relay REC, make contact 2 of relay
TA1, conductor WLF extending into FIG. 27, thence
over break contact 11 of relay TDSA to the winding of
relay WLF. It will be noted with reference to FIG. 8
that upon the operation of relay WLF, ground will be
removed at its break contact 9 from the circuit for
holding operated the off-normal relay ON and for sup-
plying ground on the TC conductor to the register, trunk
and link circuit. Therefore the off-normal relays of the
register-outpulser will be released and the register, trunk
and link circuit of FIGS. 2 and 7 will become released.

A register-outpulser release situation also occurs or
can occur on a trouble time-out after TOUCH-TONE
keying or dial pulse dialing has been completed. This will
be indicated by the operation in FIG. 23 of relay TAL.
Under these circumstances the recorder relay ROD of
FIG. 27 will be operated in a circuit extending from
ground on conductor A in FIG. 15 extending into FIG. 27,
thence over make contact 10 of relay TA1, break con-
tact 4 of relay RL, to battery through the winding of
relay ROD. Upon the operation of relay ROD, recorder
tone is supplied from the designated box in FIG. 9
through resistance R0, break contact 3 of relay PK,
through condenser R0, and make contact 4 of relay ROD
back toward the calling subscriber. Relay ROD of
FIG. 27, in operating, causes the operation of relay ROA
in a circuit previously described under control of make
contact 7 of relay ROD and break contact 4 of relay
LTO. The operation of relay ROA starts the LTO timer
of FIG. 23 to time an interval of 18 seconds, this circuit
extending in FIG. 24 from off-normal ground over make
contact 5 of relay ON, break contact 3 of relay STR,
make contact 9 of relay PKC (dialing complete), thence
over make contacts 9 and 2 of relays ROD and ROA,
to conductor ON extending into FIG. 23 to initiate the
timing operation. At the end of the 18 seconds, relay
LTO of FIG. 23 will become operated to in turn cause
the operation in FIG. 27 of relay WLF as has been de-
scribed hereinbefore. The operation of relay WLF (see
FIG. 9) will cause the release of the off-normal relays
of the register-outpulser and will cause the release of the
register, trunk and link circuit of FIGS. 2 and 7.

Release of the register-outpulser may also take place
due to a time-out during the above-mentioned stop-go
signaling condition. With relay RV of FIG. 10 operated
as an indication of a stop pulsing signal, relay SG of
FIG. 26 will be operated as previously described. The
operation of relay SG of FIG. 26 causes the start in
FIG. 23 of a 10 second timing interval, at the end of
which relay STO or relay TA1 of FIG. 23 will be op-
erated unless the timing interval is canceled before then.
It will be recalled from previous description that if relay
RV of FIG. 10 is released as a start signal, then relay
SG1 of FIG. 26 will become operated to in turn cause
the release in FIG. 26 of relay SG. This situation will
recycle the STO timer of FIG. 23. However, in the event
that the start signal is not received within the 10 second
interval, relay STO or TA1 will operate as a time-out
signal. Relay STO operates if all digits have not been
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received (back contact 3 of relay PKC in FIG. 23);
and relay TA1 will operate if the time-out occurs after
all digits are received (front contact 3 of relay PKC
in FIG. 23). The operation of relay STO of FIG. 23
will cause the operation in FIG. 27 of relay ROD in a
circuit extending from ground on conductor ON in
FIG. 26, over make contact 4 of relay REC, make con-
tact 1 of relay STO, break contact 3 of relay ZO, thence
over break contact 3 of relay CCT, conductor RO into
FIG. 27, through break contact 4 of relay RL and to
battery through the winding of relay ROD. The opera-
tion, on the other hand, of relay TA1 in FIG. 23 operates
relay ROD of FIG. 27 from ground on conductor A in
FIG. 27 over make contact 10 of relay TAl. As has been
mentioned previously, the operation of relay ROD of
FIG. 27 supplies reorder tone from FIG. 9 back toward
the calling subscriber, recycles the LTO timer of FIG. 23,
and causes the operation in FIG. 27 of relay ROA,
thereby to restart the LTO timer of FIG, 23. Eighteen
seconds later relay LTO of FIG. 23 will operate, to in
turn cause the operation in FIG. 27 of relay WLF, thereby
to cause the release (see break contact 9 of relay WLF
in FIG. 8) of the off-normal relays of the register-
outpulser and to cause the release of the register, trunk
and link circuit of FIGS. 2 and 7.

Release of the register-outpulser may also take place
if a proper stop-go signal has been received but if a -
second stop signal is received. The first stop signal will
operate relay RV of FIG. 10 as has been previously
described, which in turn will cause the operation in
FIG. 26 of relay SG. When relay RV of FIG. 10 releases
as a start or go signal, relay SG1 of FIG. 26 will be
operated, as has been described. Thereupon, if relay RV
of FIG. 10 reoperates as a second stop signal, a circuit
is completed for causing the operation in FIG. 23 of the
time-out relay TA1l. This latter circuit extends from
ground in FIG. 27, over make contact 19 of relay ON2,
break contact 10 of relay RCA, conductor A into FIG. 26,
thence over make contact 2 of relay RV, make contact 3
of relay SG1, make contact 12 of relay TDRA, make
contact 11 of relay SDO, make contact 5 of relay TDR,
to conductor TAX extending into FIG. 23 to cause the
operation of relay TA1 therein. Relay TA1 of FIG. 23,
in operating, causes the operation in FIG. 27 of relay
ROD in a circuit previously described from ground on
conductor A extending into FIG. 27 from FIG. 15. Relay
ROD causes the operation in FIG. 27 of relay ROA to
start the timing of the LTO timer of FIG. 23. After an
18 second interval of time, relay LTO of FIG. 23 operates,
to in turn cause the operation in FIG. 27 of relay WLF.
As above described, relay WLF of FIG. 27, in operating,
releases the register-outpulser and releases the register,
trunk and link circuit of FIGS. 2 and 7.

The register-outpulser will become released upon a
failure of the previously described party retest condition.
Under these circumstances, as will be recalled from pre-
vious description, ground is applied in FIG. 14 to con-
ductor RO extending into FIG. 27, thence over break con-
tact 4 of relay RL to cause the operation of relay ROD.
This operation of relay ROD supplies reorder tone from
FIG. 9 toward the calling subscriber, recycles the LTO
timer of FIG. 23, and operates relayl ROA of FIG. 27.
At the end of 18 seconds of timing relay LTO of FIG. 23
operates, to in turn cause the operation in FIG. 27 of relay
WLPF, the operation of which, as above mentioned, causes
the release of the register-outpulser and of the register,
trunk and link circuit of FIGS. 2 and 7.

There are a number of other circuit circumstances under
which the register-outpulser may be released; however, it
is believed that the above examples will be sufficient to
illustrate the versatility of the machine. Other release
situations will be obvious to those skilled in the art by a
knowledge of the circuitry employed. :

TIMING

The timing of register-outpulser functions is controlled
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by the two timer circuits shown in FIG. 23. The circuit
details inside the boxes of these timers is the same as has
been described previously in connection with FIG. 86 of
the translator-decoder connector circuitry of FIGS. 77
through 95. These two timers furnish various timing in-
tervals for various functions. The STO timer provides a
normal interval of approximately 3 seconds timing when
the junction of resistors CT1 and CT2 is grounded; where-
as, when the junction between resistors CT1 and CT2 is
not grounded the STO timer provides a timing interval of
approximately 10 seconds. The LTO timer provides a nor-
mal timing interval of approximately 18 seconds when the
junction between resistors CT3 and CT4 is not grounded;
whereas, when this junction is grounded the timing inter-
val of the LTO timer is reduced to approximately 10 sec-
onds. These two timers are basically resistance-capacitor
timing networks which control three-stage transistor ampli-
fiers as shown in FIG. 86. The amplifier outputs are con-
nected to relays such as relays LTO, STO and TA1 in
FIG. 23, one of which is operated whenever the associated
timing circuit times out.

In the case of the STO timer, capacitor CT is in paral-
lel with a capacitor located inside the box and connected
between terminals 1 and 2. These capacitors are normally
(relay STT of FIG. 26 released) charged to approximate-
ly —46 volts D.C. (the negative battery potential being
approximately —48 volts D.C.) at terminal 1 of the timer
circuit by virtue of the circuit from negative battery to
terminal 1 over break contact 2 of relay STT. When the
register-outpulser is seized, as indicated by the operation
of its off-normal relay ON of FIG. 8, a circuit is com-
pleted for causing the operation of relay STT in FIG. 26.
This circuit extends from off-normal ground on conductor
ON in FIG. 26, over break contact 4 of relay REC, thence
through break contacts 12, 4 and 10 of respective relays
ROD, TDSA and RCY, to negative battery through the
winding of relay STT. In FIG. 23, upon the operation of
relay STT, negative battery is removed from terminal 1
of the timer circuit and is extended over make contact 2
of relay STT to terminal 2, thereby causing terminal 1 of
the timer to instantaneously assume a value of approxi-
mately —94 volts direct current. At this time the junction
between resistors CT1 and CT2 is grounded in an obvious
manner over make contact 11 of relay ON2 and break
contacts 4, 6, 11 and 9 of respective relays RR10, SG,
TMF and TDSA. Under these circumstances resistance
CT1 starts discharging the timing capacitors toward
ground potential. When terminal 1 of the timer reaches
approximately —46 volts the internal circuitry of the timer
causes the transistors therein to function and to operate
relay TA1 of FIG. 23 over break contact 12 of relay REC
(this being the situation prior to the providing of dial
tone). If relay REC of FIG. 13 is operated (after dial
tone), the circuit would extend over make contact 12 of
relay REC in FIG. 23, thence over break contacts 4, 3
and 10 of relays SG, PKC and TDSA to cause the opera-
tion of relay STO instead of relay TA1. The release at any
time of relay STT of FIG. 26 causes the rapid recharging
of the timing capacitors to the —46 volt condition on ter-
minal 1, thereby recycling the timer. The operation of
relay TDSA of FIG. 21 (at the time that the register-out-
pulser bids for a translator-decoder) opens break contact
9 of relay TDSA in FIG. 23, thereby to add resistance
CT2 to resistance CT1 in the discharge path, thereby to
increase the time element from approximately 3 seconds
to approximately 10 seconds. It will also be noted that the
operation of relay TDSA will cause a transfer (see transfer
contacts 10 of relay TDSA in FIG. 23) of the STO timer
control from relay STO to relay TAL, :

The LTO timer of FIG. 23 uses the same basic circuitry
as the STO timer but does not have the voltage doubling
action on the timing capacitors. Capacitor CT1-3 is in
parallel with the capacitor of the timing circuitry con-
nected between terminals 1 and 2. Before the register-out-
pulser is seized the top electrode of capacitor CT1-3, and
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thereby terminal 1 of the timer circuitry, will be held at
approximately battery potential (—48 volts); and ter-
minals 3 and 2 of the timer circuitry will be at approxi-
mately ground potential, with terminal 7 being supplied by
the —48 volt battery. When the register-outpulser is seized
(relay ON of FIG. 8 operated), a circuit extends from
ground in FIG. 24, over make contact 5 of relay ON,
break contact 3 of relay STR, break contacts 9 of relays
PKC and ROD, thence over conductor ON into FIG. 23
to the left-hand electrode of diode DA. Also in FIG. 23
negative battery is supplied over make contact 2 of relay
ON, through break contact 11 of relay RT1, and thence
to ground through resistances CTS which are approxi-
mately equal, thereby establishing at the junction of these
two resistances approximately half of the negative battery
potential or about —24 volts. The top electrode of capaci-
tor CT1-3, and thereby terminal 1 of the circuit, is
clamped by diode DB so as not to become more positive
than —48 volts. With terminal 1 of the circuit at —48
volts, the timer starts to discharge toward ground through
the resistances CT3 and CT4 and the equivalent source re-
sistance on the —24 volt voltage divider comprising re-
sistances CT5. The circuit starts to conduct when terminal
1 thereof reaches approximately —22 volts. As current
flows into the equivalent source resistance of the voltage
divider at terminal 3 of the circuit, that point becomes
more positive than —24 volts and eventually relay LTO of
FIG. 23 is operated. If at any time the all registers husy
relay ARB of FIG. 27 is operated from the associaled
register, trunk and link circuit of FIG. 7, contact 11
thereof in FIG. 23 shorts out resistance CT3, thereby re-
ducing the time element of the LTO timer from 18 sec-
onds to approximately 10 seconds.

When the register-outpulser is seized, as has been men-
tioned above, the operation of its off-normal relay ON of
FIG. 8 operates relay STT of FIG. 26 to start the opera-
tion of the STO timer of FIG. 23 on a 3 second timing in-
terval. At the same time, the LTO timer of FIG. 23 is
started on its 18 second work timing. After the register-
outpulser has made loop continuity check, double-con-
nection check, and party test if required, the register-out-
pulser operates its REC relay of FIG. 13 to return dial
tone to the calling customer. The operation of relay REC,
as will be apparent by noting break contact 4 thereof in
FIG. 26, causes relay STT of FIG. 26 to become released,
thereby to recycle the STO timer. A time-out will occur
if the above checks have not been made in three seconds,
thereby to cause the operation in FIG. 23 of relay TAL
As has been described previously, this operation of relay
TA1 will cause the return to the calling subscriber of re-
order tone for approximately 18 seconds and opens the
fundamertal tip-ring loop to release the switch train (if
relay CTR of FIG. 11 is released indicating that timed re-
lease of the register-outpulser has not been canceled). At
the end of the reorder tone period, relay LTO of FIG. 23
will operate to cause the release of the register, trunk and
link circuit of FIGS. 2 and 7, of the line finder of FIG. 2
and eventually of the register-outpulser.

If a zero is received as the first dialed digit, relay ZO of
FIG. 26 will operate, as has been described. With relays
STT of FIG. 26 and REC and FIG. 13 operated, the STO
timer will time-out in three seconds, to cause the operation
of relay STO of FIG. 23. If another digit is received be-
fore time-out, then the operation of the in-digit steering
relay IS3 of FIG. 24 will cause the release in FIG. 26 of
relay ZO, thereby to release relay STT to recycle the tim-
ing circuit.

Receipt by the register-outpulser of three or four digits,
as has been explained hereinbefore, causes the operation
in FIG. 21 of relay RCY to initiate seizure of a translator-
decoder pair. The operation of relay RCY causes the oper-
ation in FIG. 21, as been described, of relays TDST and
TDSA. It is the operation of the latter two relays which
causes seizure of the translator-decoder pair. The opera-
tion of relay TDSA releases relay RCY; and, relay STT
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of FIG. 26 is operated during this process to start the STO
timer on a 10 second timing interval (in FIG. 23 break
contact 9 of relay TDSA is opened). The release of relays
TDST and TDSA. (indicating a proper translator-decoder
seizure) releases relay STT of FIG. 26 to recycle the
timer. If a time-out occurs, relay TA1 of FIG. 23 will
operate to indicate an equipment trouble.

If relay CCT of FIG. 21 has been operated from the
translator-decoder circuitry to indicate that the register-
outpulser should initiate a conflicting code timing interval,
the operation of in-digit steering relay IS8 of FIG. 24 with
relays IS7 and IS9 of FIG. 24 released and with relay
ADO01 of FIG. 21 released, will complete a circuit in FIG.
26 for causing the operation of relay STT; whereas, if
relay ADO01 of FIG. 21 is operated, then the operation of
relay IS9 of FIG. 24 will cause the operation in FIG. 26
of relay STT. This circuit extends from off-normal ground
on conductor ON in FIG. 26, over make contact 4 of relay
REC, through make contact 10 of relay CCT and thence
over (1) make contact 8 of relay AD01, break contacts
10 of relays GD1 and IS10, make contact 12 of relay IS9
and break contact 10 of relay IS8 or (2) break contact 8
of relay ADO1, break contacts 10 and 8 of relays IS9 and
IS7 and thence over make contact 10 of relay IS8, thence
over break contact 6 of ZO to the operating circuit for
relay STT. If a time-out occurs, relay STO of FIG. 23 will
be operated, whereupon a circuit is completed for causing
the operation of relay 7DG of FIG. 18 to indicate a seven-
digit call, this circuit extending from off-normal ground on
conductor ON in FIG, 26, over make contact 4 of relay
REC, make contact 1 of relay STO, break contact 3 of
relay ZO, make contact 3 of relay CCT, break contacts 11
and 12 of relays GD1 and IS, to conductor 7DG extend-
ing into FIG. 18 and thence to negative battery through
the winding of relay 7DG. On the other hand, if a time-
out does not occur (that is, other digits are received before
time-out), eventually the operation of the insteering relay
1S9 or 1810 of FIG. 24 will complete a circuit for causing
the operation in FIG. 18 of the relay 10DG, indicating
that a ten-digit number is involved. This latter circuit ex-
tends from ground at transfer contacts 8 of relay AD01
in FIG. 26, thence. one way or the other and eventually
through make contact 10 of relay IS9 or IS10, to con-
ductor 10DG extending into FIG. 18 to negative battery
through the winding of relay 10DG.

Permanent signal timing is accomplished by the LTO
timer of FIG. 23. This 18 second timer is in effect from
seizure of the register-outpulser to reception of the first
digit. The operation of relay STR in FIG. 24 recycles the
timer (see transfer contacts 3 of relay STR in FIG. 24). If
a time-out occurs before receipt of any digits, relay LTO
of FIG. 23 operates to complete a circuit for causing the
operation in FIG. 27 of the permanent signal relay PS.
This latter circuit extends from ground in FIG. 15 over
make contact 24 of relay ON1, over make contact 4 of
relay L1, conductor A into FIG. 27, thence over break
contact 10 of relay TA1, over break contacts 8, 4 and 12
of relays STO, MF1 and DP, thence over make contact 8
of relay LTO and break contact 5 of relay PS to negative
battery through the winding of relay PS.

Once at least one digit has been received, then the op-
eration of either relay DP of FIG. 15 or MF1 of FIG. 24
will change the register-outpulser timing from permanent
signal timing to partial key timing. This means that if a
time-out occurs, the partial key relay PK of FIG. 27 will
be operated instead of the permanent signal relay PS. With
the receipt of the first digit rely STR of FIG. 24 operates
and cancels the long timing. When relay STR releases long
timing is recycled. If another digit is not received in the 18
second interval, time-out will occur and relays LTO and
PK will operate. The circuit for operating relay PK of
FIG. 27 extends over break contact 8 of relay STO in
FIG. 27 and thence over make or break contacts of the
relays MF1 and DP, thence over make contact 6 of relay
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LTO and break contacts 8 and 4 of relays PKC and PK to
negative battery through the winding of relay PK.

After the register-outpulser has determined that all
digits have been received, as has been described previ-
ously, relay PKC of FIG. 24 will operate and lock. The
operations and releases of the interdigital relay IC of
FIG. 22 during outpulsing, as has been mentioned pre- -
viously, then controls the timing and recycling of timing
for all outpulsing digits and for the interdigital time of all
of these outpulsed digits. This control is exercised by
break contact 3 in FIG. 26 of relay IC. Under these cir-
cumstances if a time-out occurs, relay TA1 of FIG. 23
will be operated.

When a register-outpulser is seized it makes a check
of the condition of its lead HSR~ extending from FIG.
11 into the jack, key and lamp circuit to prepare for
holding if a time-out occurs. With the register-outpulser
release relay RL of FIG. 25 released, ground is extended
through break contact 9 thereof in FIG. 11, and thence
through the windings of relay CTR, over break contact 1
of relay TA1l and make contact 23 of relay ON1, to
conductor HSRO extending into the jack, key and lamp
circuit. When the jack, key and lamp circuit is set to hold
a stuck register-outpulser, make contact 1 of the RHO
key will be closed, whereupon battery is extended over
conductor HSRO to cause the operation of relay CIR to
cancel any timed-release of the register-outpulser. The
operation of relay TAl (following a time-out) under
these circumstances will complete an obvious locking cir-
cuit in FIG. 11 for relay CTR. Also, in FIG. 25, relay
TAl, in operating, puts the operation of the register-out-
pulser release relay RL under control of a jack in the
jack, key and lamp circuit, thereby preventing the release
of the register-outpulser except under control of the jack
panel. In FIG. 8 it will be noted that the operated relays
TA1 and CTR maintain ground over their make contacts
4 and 6 on the TC lead back toward the register, link and
trunk circuit to hold this circuit. It will be noted in FIG.
8 that if the HTO key in the jack, key and lamp circuit is
operated, ground will be extended over make contacts 3,
9, 4 and 3 of relays CTR, TA1l, DCK and ON to the
sleeve conductor S1 extending toward the outgoing switch
train to prevent its release. As will be apparent by inspec-
tion of FIG. 25, a held register-outpulser is released by
the insertion of a make-busy plug in the RL jack in FIG.
25, whereby to cause the operation of the release relay
RL which, upon operating, opens the holding circuit for
relay CTR of FIG. 11 to thereby release and disconnect
the holding ground for the off-normal relay ON of FIG.
8. This allows the register-outpulser to return to normal.

When a stop-go signaling condition is met upon seizure
of an outgoing trunk circuit, a timing interval is started in
the STO timer of FIG. 23 to time for a start signal. This
circuit extends from ground in FIG. 27, over make con-
tact 19 of relay ON2, break contact 10 of relay RCA,
conductor A into FIG. 26, thence over break contact 4
of relay SG1 (released until a start condition exists),
thence over make contact 10 of relay SG (operated upon
the previously received stop condition), thence through
break contact 6 of relay ZO, to the previously mentioned
operating circuit for relay STT which, in operating, ini-
tiates the timing of the STO timer of FIG. 23. If a start
or go condition is received before the operation in FIG.
23 of relay STO (all digits not received-relay PKC re-
leased) or relay TA1 (relay PKC operated) as a result
of this stop-go timing, relay SG1 of FIG. 26 will be oper-
ated, thereby to cause the release in FIG. 26 of relay STT
to recycle the timer.

Other specific timing cycles are initiated by other circuit
operations but these are not considered sufficiently of in-
terest at the moment to warrant detailed description. It
will be apparent to those skilled in the art by an inspection
of the circuits how these timing operations come about.

TRANSLATOR-DECODER RESEIZURE
As has been mentioned hereinbefore, whenever a regis-
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ter-outpulser effects seizure of a translator-decoder pair,
one of the three leads in FIG. 18 designated OS, 1S and 2S
is grounded to indicate to the translator-decoder the in-
formation as follows: if lead OS is grounded, this indi-
cates an original seizure (relays 1S and 2S of FIG. 25
released); lead 1S in FIG. 18 indicates reseizure on a for-
eign area call or on a call invoving conflicting code timing
(relay 1S of FIG. 25 operated and relay 2S of FIG. 25
released); and, conductor 2S of FIG. 18 indicates a re-
seizure on a call for which an alternate route is available
where a busy selector train is encountered (relay 2S of
FIG. 25 operated). The circuit for grounding one of the
conductors OS, 1S and 2S in FIG. 18 extends from ground
in FIG. 21, over make contact 20 of relay ON2, thence
over conductor A extending into FIG. 18, and through the
appropriate one of the transfer contacts 1 and 11 of re-
spective relays 28 and 18.

If conflicting code timing is in effect, the decoder will
have provided the register-outpulser with the necessary
route for a seven-digit call and will have operated the
conflicting code timing relay CCT in FIG. 21 and the
decoder release relay TDR of FIG. 20. Under these cir-
cumstances, the operation of the conflicting code timing
relay CCT of FIG. 21 will cause the register-outpulser
timing control circuitry of FIGS. 23 and 26 to initiate a
timing interval during which the register-outpulser wil
ascertain whether or not the call involves seven digits or
ten digits. If a time-out occurs, relay 7DG of FIG. 18 will
be operated from the timing control circuit of FIG. 26
to indicate that the call involves seven digits; whereas,
if further digits are received without a time-out, then the
10DG relay of FIG. 18 will be operated from the timing
control circuit of FIG. 26 to indicate that the call in-
volves ten digits. If the call is ascertained to be a seven-
digit call, the register-outpulser will already have been
supplied with the necessary seven-digit route and reseizure
of a translator-decoder pair is unnecessary to ascertain the
required route. Under these circumstances however, if the
alternate route available relay ARA of FIG. 18 has been
operated from the translator-decoder, indicating that an
lternaet route is available, then a translator-decoder re-
seizure will be necessry if a busy outgoing switch train
is encountered. The circuit for causing this reseizure is
the circuit. for operating relay 2S of FIG. 25, extending
from ground in FIG. 25, over make contact 5 of relay
ON1, make contact 10 of relay TDR, break contacts 6,
4, 9 and 7 of relays RCA1, RCA, CA 6 and RSC, thence
over make contact 8 of relay CCT, make contact 3 of
relay 7DG, make contact 9 of relay ARA, thence over
make contact 3 of either relay BTAI or relay BTA2 to
negative battery through the winding of relay 2S under
control of break contact 4 of relay 2S. Relay 28, in op-
erating, locks the off-normal ground in an obvious manner
over its own make contact 4. The locking circuit for relay
TDR of FIG. 20 extends from the winding thereof in
FIG. 20, over make contact 3 of relay TDR, conductor
TDR into FIG. 21, thence to off-normal ground under
control of make and break contacts of various ones of
relays 1S, 2S, 1SA and ARA. Upon the operation of
relay 2S of FIG. 25, relay TDR of FIG. 20 will be re-
leased, thereby completing a circuit in FIG. 21 for caus-
ing the operation of relay RCY under control of make
contact 2 of relay 2S. As will be appreciated from pre-
vious description, the operation of relay RCY in FIG. 21
caunses a translator-decoder reseizure. Since under these
circumstances conductor 2S of FIG. 18 will be grounded
toward the translator-decoder, the reseizure will be in-
dicated to the decoder as one asking for an alternate route,
it being noted in FIG. 18 that upon the operation of relay
RCY the original locking circuit for relay ARA of FIG.
18 is opened so that relay ARA is released upon the sec-
ond seizure of the translator-decoder. If relay ARA of
FIG. 18 had not been operated on the original seizure,
thereby indicating that an alternate route was not avail-
able, then it will be noted in FIG, 25 that the previously-
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described circuit for causing the operation of relay 28 is
broken at transfer contacts 9 of relay ARA and the
ground supplied thereto is extended over break contact 9
of relay ARA. to previously-mentioned circuits for directly
controlling the register-outpulser release relay RL of FIG.
25 or for leaving relay RL under control of the out-
pulsing chain of FIGS. 35 and 36. If a time-out does not
occur under the conflicting code timing situation (more
digits received), relay 10DG of FIG. 18 will be operated,
whereupon a reseizure of the translator-decoder is neces-
sary to ascertain the ten-digit route. Under these circum-
stances the previously-described circuit in FIG. 25 ex-
tends over make contact 8 of relay CCT, thence over
make contact 5 of relay 10DG and break contact 4 of relay
1SA, to negative battery through the winding of relay
13, which thereupon operates The operation of relay 1S
of FIG. 25 opens the locking circuit in FIG. 21 for relay
TDR of FIG. 20, thereby causing relay TDR to release,
to in turn allow relay RCY of FIG. 21 to reoperate under
control of make contact 9 of relay 1S to cause a trans-
lator-decoder reseizure. When relay TDR of FIG. 20 re-
leases, relay 1SA of FIG. 25 is allowed to operate in
series with relay 1S. When relay TDR of FIG. 20 reop-
erates at the end of the translator-decoder seizure, it
locks in the circuit of FIG. 21 controlled by make con-
tact 6 of relay 1SA and break contact 2 of relay 2S. If
relay ARA of FIG. 18 is operated as a result of the sec-
ond translator-decoder reseizure, then circuits are ar-
ranged in FIG. 25 so that relay 2S may be operated to
cause another translator-decoder seizure in the event of
a busy outgoing switch train (relay BTA1 or BTA2 of
FIG. 13 operated). On the other hand, if no alternate
route is available (relay ARA of FIG. 18 released), then
the circuit of FIG. 25 will extend over break contact 9
of relay ARA to the register-outpulser release circuitry.

If the translator-decoder usage resulted in no conflict-
ing code timing (relay CCT of FIG. 21 released) and no
foreign area translator call (relay CA6 of FIG. 18 re-
leased), then when relay TDR of FIG. 20 operates at the
end of translator-decoder reseizure, the circuitry of FIG.
25 is arranged so that relay 28 is the only one which can
operate provided that an alternate route is available (re-
lay ARA of FIG. 18 operated). If no alternate route is
available, then the circuitry of FIG. 25 is arranged to
enable control of the register-outpulser release relay RL
of FIG. 25.

If the translator-decoder has indicated (relay CA6 of
FIG. 18 operated) that this is a foreign area call, the
register-outpulser is arranged to reseize the translator-
decoder after the receipt of six digits. This reseizure is
caused by the operation in FIG. 25 of relay 1S in a circuit
extending over make contact 9 of relay CA6 to transfer
contacts 10 of relay ADO1 of FIG. 21. If the A digit is
not a zero or a one, then this circuit will extend in FIG.
25 over break contact 10 of relay ADOI, thence through
ibreak contact 8 of relay IS 6 and make contact 10 of
relay IS7 at the end of receiving six digits, thence to the
previously-described circuit for causing the operation of
relay 1S in FIG. 25. If the A digit was a zero or a one,
then the circuit would extend in FIG. 25 over make con-
tact 10 of relay ADOI, thence through make contact 8
of relay IS8 and break contact 10 of relay IS7 after the
receipt of the seventh digit, to the circuit for operating
relay 1S of FIG. 25.

It is to be understood that the above-described ar-
rangements are illustrative of the application of the prin-
ciples of the invention. Numerous other arrangements
may be devised by those skilled in the art without depart-
ing from the spirit and scope of the invention.

What is claimed is:

1. In a switching system wherein a plurality of serially
related switching stages is provided, wherein a variable
number of initial stages is settable to select and establish
a tandem connection through to a line-seizure stage,
wherein said line-seizure stage is settable to seize a line
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terminating therein, wherein a received plural digit ad-
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dress code is used to derive a plural digit switching code

comprising a last switching digit and a variable number
of initial switching digits, wherein the number of initial
swtching digits in a derived switching code is used initially
to set a corresponding number of initial stages in tandem,
and wherein the last switching digit in said derived switch-
ing code is used subsequently to set said line-seizure
stage:

(A) first registering means for registering a received
series of digits constituting a complete said plural
digit address code;

(B) second registering means for registering said plural
digit switching code;

(C) translating means controlled by said first register-
ing means upon registration therein of a predeter-
mined number of address digits

(1) for deriving said switching code from said
predetermined number of registered address
digits;

(2) and for causing said derived switching code
to be registered in said second registering means;

(D) and switching stage control means controlled by
said first and second registering means

(1) for setting a number of initial stages accord-
ing to the number of registered initjal switching
digits and independently of complete address
code registration

(2) and for preventing the setting of said line-
seizure stage according to said registered last
switching digit until address code registration is
complete.

2. The invention defined in claim 1

(A) wherein said control means includes means for
setting respective stages by sending thereto signals
representing respective registered switching digits;

(B) wherein said- control means includes means for
allowing the sending of any registered initial switch-
ing digit independently of complete address code
registration;

(C) and, wherein said control means includes means
for preventing the sending of said registered last
switching digit until address code registration is com-
plete.

3. The invention defined in claim 2 wherein said pre-
venting means includes controllable circuit means for
stopping the sending of said last switching digit when
address code registration is incomplete and for permitting
the sending of said last switching digit when address code
registration becomes complete.

4. The invention defined in claim 3

(A) wherein means is provided controlled by said first
registering means for indicating whether or not ad-
dress code registration is complete;

(B) and, wherein said circuit means is controlled by
said indicating means.

5. The invention defined in claim 4

(A) . wherein said sending means includes a signal
generator selectively controllable by said second reg-
istering means for generating signals corresponding
to registered switching digits;

(B) wherein said allowing means selectlvely controls
the generation by said generator of a signal corre-
sponding to a registered initial switching digit;

(C) and, wherein said circuit means selectively controls
the generation by said generator of a signal corre-
sponding to said registered last switching digit.

6. The invention defined in claim 5

(A) wherein said second registering means includes a
fixed plurality of registers arranged in an order rep-
resenting the order in which digits registered therein
are to control said signal generator;

(B) wherein said translating means causes

(1) said variable number of initial switching digits
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to be registered in a corresponding initial num-
ber of registers in said order

(2) and said last switching digit to be registered
in that register immediately following in said
order the register into which the last of said
initial switching digits is registered;

(C) and, wherein said sending means includes sequenc-
ing means for causing said signal generator to be
controlled by said registers successively in sequence
according to said order.

7. The invention defined in claim 6

(A) wherein said sequencing means comprises means
for ascertaining when said signal generator is to be
next controlled in said order by said last switching
digit register;

(B) and, wherein said circuit means is controlled by
said ascertaining means.

8. The invention defined in claim 7

(A wherein at least one data digit is to be transmitted
over said seized line;

(B) wherein said translating means is also controlled
by said first registering means upon registration
therein of said predetermined number of address
digits

(1) for deriving said data digit from said predeter-
mined number of address digits

(2) and for causing said derived data digit to be
registered in the register immediately following
in said order the register into which said last
switching digit is registered;

(C) wherein said translating means causes said data
digit to be registered in a manner to distinctively
mark the registration thereof as such;

(D) and, wherein said ascertaining means includes
means to detect said marked data digit registration
after said signal generator has been controlled by
the last of said registered initial switching digits and
before said signal generator is controlled by said
registered last switching digit.

9. The invention refined in claim 8

(A) wherein each register capable of registering said
data digit includes an operable mark relay;

(B) wherein said translating means causes the opera-
tion of a mark relay in only that register wherein said
data digit is registered;

(C) and, wherein said detecting means detects the op-
erated condition of said mark relay.

10. The invention defined in claim 9

- (A) wherein each register includes five register relays;

(B) wherein a switching digit is registered by the coded
operation of two-out-of-five of said register relays;

(C) and, wherein said data digit is register by the coded
operation of said mark relay and at least one-out-of-
five of said register relays.

11. In a step-by-step telephone switching system where-
in is provided a plurality of serially related step-by-step
impulse controlled switches, wherein a variable number
of switches is selectively settable to select and establish
a tandem connection through a trunk seizure switch,
wherein said trunk seizure switch is selectively settable
to seize a trunk terminating therein and which represents
a suitable telephone route for a called number, wherein a
received series of caller number digits is used to derive a
plural digit switching code comprising a last switching
digit and a variable number of initial switching digits,
wherein the number of initial switching digits in a derived
switching code is used initially to set a corresponding num-
ber of initial switches in tandem, wherein the last switch-
ing digit in said derived switching code is used subse-
quently to set said trunk seizure switch, and wherein at
least one data digit is to be transmitted over said seized
trunk:

(A) a register-sender exclusive of said switches, com-

mon thereto, and capable of associating itself with
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a first switch for controlling said first switch and sub-
sequent switches in said tandem connection;

(B) said register-sender including

(1) a called number register for registering said
series of successively received called number
digits constituting a complete called number,

(2) a switching code register for registering said
data digit and said plural digit switching code,

(3) and switch control means controlled by said
number register and said code register

(a) for setting a number of initial switches
according to the number of registered ini-
tial switching digits and independently of
complete called number registration

(b) and for preventing the setting of said
trunk seizure switch according to said reg-
istered last switching digit until called num-
ber registration is complete;

(C) and, a ftranslator associable with said register-
sender upon registration in the latter of a predeter-
mined number less than all of registered called num-
ber digits ’

(1) for translating said predetermined number of
called digits into said data digit and said plural
digit switching code

(2) and for causing said data and switching code
digits to be registered in said code register of
said register-sender.

12. The invention defined in claim 11

(A) wherein said control mens includes means for
setting respective switches by sending thereto signals
representing respective registered switching digits;

(B) wherein said control means includes means for
allowing the sending of any registered initial switch-
ing digit independently of complete called number
registration;

(C) and, wherein said control means includes means
for preventing the sending of said registered last
switching digit until called number registration is
complete. .

13. The invention defined in claim 12 wherein said pre-
venting means includes controllable circuit means for
stopping the sending of said last switching digit when
called number registration is incomplete and for per-
mitting the sending of said last switching digit when
called number registration becomes complete.

14. The invention defined in claim 13

(A) wherein means is provided controlled by said
called number register for indicating whether or not
called number registration is complete;

(B) and, wherein said circuit means is controlled by
said indicating means.

15. The invention defined in claim 14

(A) wherein said sending means includes a step-by-step
impulse digit signal generator selectively controllable
by said code register for generating signals corre-
sponding to registered switching digits;

(B) wherein said allowing means selectively controls
the generation by said generator of a signal corre-
sponding to a registered initial switching digit;

(C) and, wherein said circuit means selectively con-
trols the generation by said generator of a signal
corresponding to said registered last switching digit.

16. The invention defined in claim 15

(A) wherein said code register includes a fixed plu-
rality of digit registers arranged in an order repre-
senting the order in which digits registered therein
are to control said signal generator;

(B) wherein said translator means causes

(1) said variable number of initial switching digits
to be register in a corresponding initial number
of digit registers in said order

(2) and said last switching digit to be registered
in that digit register immediately following in
said order that the digit register into which the
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last of said initial switching digits is registered;

(C) and, wheren said sending means includes sequenc-
ing means for causing said signal generator to be con-
trolled by said digit registers successively in sequence
according to said order.

17. The invention defined in claim 16

(A) wherein said sequencing means comprises means
for ascertaining when said signal generator is to be
next controlled in said order by said last switching
digit register;

(B) and, wherein said circuit means is controlled by
said ascertaining means.

18. The invention defined in claim 17

(A) wherein said translating means causes said de-
rived data digit to be registered in the digit register
immediately following in said order the digit register
into which said last switching digit is registered;

(B) wherein said translating means causes said data
digit to be registered in a manner to distinctively
mark the registration thereof as such;

(C) and, wherein said ascertaining . means includes
means to detect said marked data digit registration
after said signal generator has been controlled by the
last of said registered initial switching digits and be-
fore said signal generator is controlled by said regis-
tered last switching digit.

19. The invention defined in claim 18

(A) wherein each digit register capable of registering
said data digit includes an operable mark relay;

(B) wherein said translating means causes the opera-
tion of a mark relay in only that digit register where-
in said data digit is registered;

(C) and, wherein said detecting means detects the
operated condition of said mark relay.

20. The invention defined in claim 19

(A) wherein each digit register includes five register
relays;

(B) wherein a switching digit is registered by the coded
operation of two-out-of-five of said register relays;

(C) and, wherein said data digit is registered by the
coded operation of said mark relay and at least one-
out-of-five of said register relays.

21. In a step-by-step telephone switching system where-
in is provided a plurality of serially related step-by-step
impulse controlled switches, wherein a variable number
of initial switches is selectively settable to select and
establish a tandem connection through to a trunk seizure
switch, wherein said trunk seizure switch is selectively
settable to seize a trunk terminating therein and which
represents a suitable telephone route for a called num-
ber, wherein a received series of called number digits is
used to derive a plural digit switching code comprising a
last switching digit and a variable number of initial switch-
ing digits, wherein the number of initial switching digits
in a derved switching code is used initially to set a cor-
responding number of initial switches in tandem, wherein
the last switching digit in said derived switching code is
used subsequently to set said trunk seizure switch, and
wherein at least one data digit is to be sent over said
seized trunk:

(A) first registering means for registering said called

digits;

(B) indicating means controlled by said first register-
ing means for indicating when called digit registra-
tion is complete;

(C) second registering means for registering said data
digit and said switching digits;

(D) a translator controlled by said first registering
means upon registration therein of a predetermined
number less than all of said called digits

(1) for deriving said data digit and said switch-
ing digits from said predetermined number of
called digits

(2) and for causing said data digit and said switch-
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ing digits to be registered in said second regis-
tering means;

(E) and, a sender controlled by said indicating means
and by said second registering means

(1) to set a number of initial switches according
to the number of registered initial switching
digits and independently of complete called digit
registration,

(2) to set said trunk seizure switch according to
said registered last switching digit only when
called digit registration is complete,

(3) and to send said data digit over said seized
trunk.

22. The invention defined in claim 21

(A) wherein said second registering means includes a
fixed plurality of registers arranged in an order rep-
resenting the order in which digits registered therein
are to control said sender;

(B) wherein said translator causes

(1) said variable number of initial switching digits
to be registered in a corresponding initial num-
ber of registers in said order,

(2) said last switching digit to be registered in
that register immediately following in said or-
der the register into which the last of said initial
switching digits is registered,

(3) and said data digit to be registered in that reg-
ister immediately following in said order the
register into which said last switching digit is
registered;

(C) and, wherein said sender includes a sequence cir-
cuit for causing said sender to be controlled by said
registers successively in sequence according to said
order.

23. The invention defined in claim 22

(A) wherein said translator causes said data digit to
be registered in a manner to distinctly mark the reg-
istration thereof as such;

(B) and, wherein said sender includes means con-
trolled by.said sequence circuit for ascertaining the
position in said order of said registered last switch-
ing digit by ascertaining the position in said order
of said marked data digit registration.

24. The invention defined in claim 23

(A) wherein said sender comprise a step-by-step im-
pulse generator connectable to and controllable by
a switching digit register to generate a series of im-
pulses corresponding to the switching digit registra-
tion;

(B) wherein said sequence circuit comprises a steering
connector

(1) for successively connecting said generator to
successive registers one at a time in sequence
according to said order; .

(2) and for establishing an interval of testing time
subsequent to connection of said generator to
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any register and prior to connection of said gen-
erator to the immediately succeeding register in
said order;

(C) and, wherein said ascertaining means comprises
detector circuitry controlled by said steering con-
nector and by said data digit register to detect said
marked data digit registration during that said testing
interval prior to connection of said generator to the
register having registered therein the said last switch-
ing digit.

25. The invention defined in claim 24

(A) wherein said detector circuitry comprises a nor-
mally ineffective generator stopping circuit rendered
effective upon said detection of said marked data
digit registration;

(B) wherein said called digit complete registration in-
dicating means comprises a start relay under the con-
trol of said first registering means to be released
when called digit registration is incomplete and to be
operated when called digit registration is complete;

(C) wherein said generator is controlled by any initial
switching digit register independently of the condi-
tion of said start relay;

(D) and, wherein said generator stopping circuit when-
ever rendered effective prevents said generator from
being controlled by said last switching digit register
unless said start relay is operated.

26. In a switching system, a plurality of switching
stages, means for registering a plurality of digits compris-
ing a variable number of switching digits, a signaling digit,
and a plurality of data digits, control means for serially
setting a variable number of switching stages in accord-
ance with said registered switching digits, and means for
preventing the setting of the last of said number of switch-
ing stages in response to the last of said switching digits
until registration of all said data digits has been com-
pleted, said preventing means including means for detect-
ing the registration of said signaling digit.

27. The invention defined in claim 26 wherein the reg-
istration of said signaling digit includes a registration in-
dex not utilized in the registration of any data digit, said
preventing means including means for detecting the pres-
ence of said registration index.
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