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ruary 17, 1853. Divided and this application
December 18, 1951, Serial No. 262,196

(€1, 179—18)

5 Claims.
1

This invention relates to telephone systems,
and more particularly to a system of the kind
shown and described in my copending applica-
tion Serial No. 448,782, filed June 27, 1942 (now
Patent Ne. 2,629,016), of which the present ap-
plication is a division.

The above-identified parent application dis-
closes an automatic telephone system in which
certain types of ecalls established therethrough re-
quire the production of a ticket containing those
details of the connection that are regquired for
billing the call. In that system, use is made of
a circuit device called an identifier which operates
to determine the directory number of the calling
station and to perform certain other functions,
as well as of such other elements as senders and
trunks and printers, one of the latter being asso-
ciated with each trunk. In the operation of the
system, when the identifier hag determined the
identity of the calling station number and the
code of the called office, said information is
transmifted fo the sender, which makes use of it
to establish the connection and to contrel the
printer in gperating to produce a ticket that con-
tains certain details necessary for billing the call.

In the above system and hecause the trunks
over which the calls are established are termi-
nated on different switching stages to which sub-
geribers have access, a number of the dial im-
pulses characterizing one or more of the digits

of the called office code are expended in setting -

the switehes from the line to a wanted trunk.
The digils so expended are, in a sense, “lost,”
but in the automatic ticketing system disclosed
inn the above-identified parent application, all of
the gigits of the called office code are nevertheless
required, not only for use of the sender in estab-
ishing the switching train to the terminals of
the called line, but also for printing the code on
the ticket to be prepared for the call. It, there-~
fore, becomes necessary to “recover” the digits
of the code which were expended in operating
the switches by which the line is extended to the
trunk.

A general object of the present invention is to
provide meansg by which the. digits expended in
setting the switches are “recovered” and com-
bined with the remaining digits of the code into
the desired rouling required by the sender to
establish the rest of the connection, and, of
course, further combined to represent the origi-
nal directory designation thereof for recording
on the ticket for the call.

These and ather features of the invention will
e more clearly understood from the following
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2
description taken in connection with the follow-
ing drawings in which:

Fig. 1 shows schematically in the left portion
thereof a plurality of line finders of one office
unit of an office building, each of said line finders
serving 200 lines, and a plurality of said lines
terminating in different banks and bank levels
thereof; in the right portion of this figure is
shown a plurality of line finders and lines of a
second office unit located in the same building;

Fig. 2 shows schematically in the left portion
thereof a plurality of additional line finders and
iines of the first office unit; in the right portion
thereof, additionsal line finders and lines of the’
second office unit and a box indicative of the
thousands number circuits which may be allo-
cated to the second office unit corresponding to
the circuits disclosed in Figs. 10 to 12, inclusive;

Fig. 3 in the upper portion thereof discloses
three line finder-first selector links of different
service classes extending between line finders of
the first office unit of Figs. 1 and 2 and the first
selector switches of Fig. 4; discloses an operator’s
trunk circuit terminating in a first selector switch
of Fig. 4 and in the lower portion thereof shows
connecting relays and class transformer coils of
the class and number circuit;

Pig. 4 shows schematically trains of first, sec~
ond angd third selector switches over which con-
nections may be extended from the lines of the
office units of Figs. 1 and 2 to a ticketing trunk;
hranches of the incoming end of the ticketing
trunk of Pigs. 7, 8 and 9 and the incoming end
of a trunk terminating in the rotary out-trunk
secondary switch of Fig. 6;

Fig. & iz a diagram showing how the several
figures of the drawings should be arranged to-

_diselose the complete invention and, in the right

poriion thereof, conductors interconnecting Figs.
4 and §;

¥ig. 6 shows an out-trunk secondary switeh -
having aceess to a plurality of subgroups of auto=
matic ticketing trunks;

igs, 7, 8 and 9 taken together show a complete
ticketing trunk including a digit register, dura-
tion: of conversation registers and an automatic
ticket printer;

Figs. 10, 11 and 12 show thousands number
cireuifs which may be individual to the office
unit shown in the left portions of Figs. 1 and 2
and comumon to the plurality of identifiers serve-
ing the office building in which the office units of
Figs. 1 and 2 are located; Fig. 10 and the upper
portion of Fig. 11 showing four of the ten thou-
sands transformer coils and the associated hun-
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dreds transformer coils; Fig. 11 showing in the
lower portion thereof two groups of hundreds
connector relays having access to corresponding
hundreds groups of lines of two of the thousands
groups and Fig. 12 showing two of the ten groups
of thousands connector relays;

Tigs. 13 and 14 together with the lower portion
of Fig. 3, show the class and number circuit
which is common to all identifiers serving the
same office building; Figs. 3 and 13 showing in
the left portion thereof switching relays whereby
the class and number circuit has access to the
thousands transformer coils and all of the thou-
sands number circuits of the building; Fig. 13
showing in the upper portion thereof the class
connector relays allocated to the identifiers
which have access to the class circuit and show-
ing in the lower portion thereof the number con-
nector relays allocated to the identifiers which
have access to the line identification circuits of
the several office units of the same office building
and Fig. 14 disclosing identifier lock-out circuits
and-office unit relays;

Figs, 15 to 27, inclusive, show one of the identi-
fiers for serving the office units of an office build-
ing. Of these circuits Fig. 15 shows two of the
tens transformer coils for identifying the tfens
groups and tens digits of calling lines, units
identifying pads and switching relays for suc-
cessively rendering different portions of the eir-
cuits of Figs. 10, 11 and 15 effective; Fig. 16 shows
amplifier and detector circuits indicated by the
boxes. for detecting the presence of signal cur-
rent on the line finder sleeve conductors and
connector sleeve conductors of any connection
established by & calling subscriber to cause the
registration of the class of the calling line and
if automatic ticketing service is denied to the
calling line and associated register and control
relays; Fig. 17 shows additional control relays;
Fig. 18 shows in the right portion thereof other
switching relays and in the left portion thereof
amplifier and detector circuits connectable to
the several portions of the identification circuit
through the operation of the switching relays
of Fig. 15 for detecting the presence of signal
current on the connected sleeve conductor of
any calling line and register relays associable
with the detector circuits; Fig. 19 discloses a
timing circuit associated with the circuits of
Fig. 18; Figs. 20 and 21 show additional control
relays; Fig. 22 shows in the upper portion thereof
register circuits for registering the office unit
identification of the office unit in which a calling
line terminates and in the lower portion thereof
register circuits for registering the thousands
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of identifiers; at the right of said figure is shown
one of the registers of the sender;

TFigs. 30 to 43, inclusive, show a complete
sender; Figs. 30, 31 and 32 showing conirol relays
and Fig. 32 showing a progress switch for suc-
cessively associating groups of sender registers
with the ticket printer of Fig. 9; Fig. 33 showing
groups of register relays for registering the thou-
sands, hundreds, tens and units digits of a calling
line number transferred thereto from the regis-
ters of the associated identifier; Figs. 34 and 35
showing groups of register relays for registering
the digits of a called line number dialed by a
calling subscriber before the sender was con-
nected and transferred thereto from the identi-
fier; Figs. 36 and 37 showing the conftrol, lock-
out and connector circuits for associating an
idle day and hour circuit with any sender; Fig.
38 showing the caliing rate register relays and
dial pulse counting relays and other control re-
lays;- Fig. 39 showing the outpulsing circuit;
Figs. 40 and 41 showing the registers for regis-
tering the digits of the called line number dialed
into the sender foliowing the seizure thereof by
a ticketing trunk; and Figs. 42 and 43 showing
further control relays;

Fig. 44 shows identifier-trunk connectors of
the B group for connecting an identifier seized
by a sender with a trunk of g B group of one
hundred trunks which has been connected to
the sender;

Fig. 45 shows identifier trunk connectors of
an A group for connecting an identifier seized
by a sender with the trunk of an A group of one
hundred trunks which has been connhected to
the sender and in the right portion thereof a
trunk finder of a B group of finders individual

" to a sender for connecting such sender with

40
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digit of the calling line; Fig. 23 shows register |

circuits for registering the hundreds digit of the
calling line; Fig. 24 shows register circuits for
registering the tens digit of the calling line; ¥Fig
25 shows register circuits for registering the ynits
digit of the calling line; and Figs. 26 and 27 show
the- called office code identifying and route relay
circuits together with the timing equipment dis-
closed in the left portion of Fig. 27;

Fig. 28 shows identifier-connector equipment
individual to a sender for connecting such sender
with an idle one of the identifiers which serve
the calling office units of the same office build-
ing;

Pig. 29 shows the preference and lock-out cir-
cuits appertaining to the identifier-connector of
Fig. 8, whereby any one of a plurality of senders
may secure access to an idle one of a plurality

60

65

a calling one of a B group of one hundred ticket-

¢ ing trunks;

Fig, 46 shows a trunk finder of the A group of
finders individual to the same sender as the
trunk finder of Fig. 45 for connecting the sender
with g calling one of an A group of one hundred
ticketing trunks;

Fig. 47 shows a sender-trunk connector of an
A group for connecting any seized sender with
the ticketing trunk in the A group of ticketing
trunks which has seized such sender;

ig. 48 shows a sender-trunk connector of a
B group for connecting any seized sender with
the ticketing trunk in the B group of ticketing
trunks which has seized such sender; and

Figs. 49 to 52, inclusive, show one of the month,
day and hour circuits associahle with any sender
through the connector circuits of Figs. 36 and 37.

The line finders schematically illustrated in
Figs. 1 and 2 are of the well known step-by-step
type, each having two brush sets, of which one
has access to an upper bank of terminals in
which one hundred lines terminate and the other
has access to a lower bank of terminals in which
a second one hundred lines terminate. Each
group of two hundred lines is accessible from
a subgroup of line finders, an idle one of which
is started upon the initiation of a call from any
line of the group. The line finders shown in
the left portions of Figs. 1 and 2 serve lines of
one office unit which may comprise ten thousand
lines and the line finders shown in the right por-
tion of these figures serve lines of a second office
unit, both units being located in the same office
building.

Each flat rate subseriber’s line is provided with
separate appearances in the banks of connector
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switches of different hundreds groups for the two-
party stations of the line and, therefore, each
flat rate party line subscriber has a distinguishing
directory number., The line sleeve conductors of
all lines have branches which are connected
through serially connectedq condensers and resist-
ances to terminals on the cross-connecting rack
and other branches which appear in the contacts
of hundreds group connector relays. The slesve
conductor branches of the lines in office unit A
terminate in the horizonta)l terminal strips of ten
cross-connecting racks of which the racks {988,
1884, i008 and 1089 for the Nos. 0, 1, 8 and 9
thousands group of connector sleeve conductors
are disclosed in Figs. 10 and 11. Each such termi-
nal may be cross-connected over the vertical strips
of the racks to the primary winding of the denied
service transformer coil (08 if it represents a
subscriker to whom automatic ticketing service is
to be denied: or through the primary winding of
the hundreds group transformer coil of the hun-
dreds connector group in which the appertaining
subsecriber’s line terminates, to the primary wind-
ing of the thousands group transformer coil of the
thousands group in which the appertaining line
terminates of a tip field of hundreds transformer
coils such, for example, as coils |HTO-8HTSY,
{HTI-HT!, {HT78-0HTS and IHTS-DHTI ang of
a tip field of thousands transformer coils such, for
example, as coils 8THT, {ITHT-8THT and 9THT
if the substation is a tip party substation of a two-
party flat rate line; or through the primary wind-
ing of a hundreds group transformer coil of the
hundreds connector group in which the apper-
taining subscriber’s line terminates, to the pri-
mary winding of a thousands group transformer
coil of the thousands group in which the apper-
taining line terminates of a ring field of hundreds
transformer coils such, for example, as coils
{FERO- 0HRE, (HR!-0HRI, IHR8-0HRE and
IHRS-GHRE and of a ring field of thousands
transformer coils such as §THR, iTHR-8THR
and §THR if the substation is a ring party substa-
tion of a flat rate party line, an individual line, or
either g tip or ring party substation of the mes~
sage rate party line. The horizontal and vertical
strips of the racks are insulated from each other
by interposed sheets of insulation and any hori-
zontal line terminal strin may be cross-connected
to any one of the vertical strips by the insertion
of a serew at their point of intersection.

One hundred hundreds group connector relays
are provided for each group of ten thousands
number circuits, the connector relays 1409, {101,
1682 and 1(88 of the Nos. 0, 1, 2 and 9 hundreds
group of the No. 0 thousands group and the con-
nector relays {190, 4191, 1{52 and {199 of the Nos.
0, 1, 2 and ¢ hundreds group of the No. 9 thou-~
sands group being disclosed in Fig. 11,

The branches of the sleeve conductors of the

lines terminating in office unit B are connected to

cross-conunecting racks, transformer coils and ap-
pear in hundreds connector relays similar to those

disclosed in Figs. 10 and 11 and are represented-

schematically by the box in Fig. 2.
Ten groups of thousands connector relays are
provided for each group of ten thousands number

cireuits, each group having a relay individualized-

to each of the identifiers serving the office build-

ing in which the office unit is located. In Fig, 12 7

relays 12307—1230L are the connector relays of
the No. 0 thousands group of which relay {230F
appertains to the first of the group of identifiers
and relay [239L appertains to the last of the group
of identifiers and relays 1239P-—1{239L are the
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connector relays of the No. 9 thousands group of
which relay 1239F appertains to the first of the
group of identifiers and relay 12395 appertains to
the last of the group of identifiers. Ten similar
groups of thousands connector relays are included
within the box of Fig. 2 for the office unit B.

HEach line finder is paired with g first selector
switch, such first selector switches and a first se-
lector switeh in which an operator’s trunk termi-
nates being disclosed schematically by the wiper
sets 468 to 483, inclusive, of Fig. 4. For further
extending connections from calling lines, second
selector switches discloseq schematically by wiper
sets 484 ang 48% and third selector switches such
a8 disclosed schematically by wiper set 407 of Fig.
4 are provided. These selector switches may be of
well-known step-by-step type and controlled di-
rectly by a calling subscriber’s dial to establish
local connections or to establish a connection to
an idle ticketing trunk such as is disclosed in Figs.
7, 8 and 9 should the subscriber desire a connec-
tion to a subscriber’s line which terminates in the
toll area adjacent to the exchange area in which
the calling line terminates. As disclosed, the
ticketing trunk of Figs. 7, 8 and 9 has branches
which terminate in hanks of first selector switches
such as 409, other branches which terminate in
banks of second selectors such as 404, other
branches which terminate in the banks of third
selector switches such as 427 ang still other
branches which terminate in the banks of rotary
out-trunk secondary switches such as 608 of Fig.
6, whereby the trunk may be respectively seized
in response to the dialing of the first office code
digit of certain distant offices, in response to the
dialing of the first and second office code digits of
other cffices and in response to the dialing of the
three office code digits of still other offices. In the
commercial use of the invention, however, a plu-
rality of groups of ticketing trunks, for example,
twenty groups of ten trunks each, might be re-
quired to handle the toll trafiic and therefore
some of the groups of trunks would be made ac-
cessible only from banlk levels of first selectors,
other groups would be accessible only from bank
levels of second selectors and still other groups
would be made accessible from bank levels of
third selectors. Still other groups might have in-
coming branches, as diselosed, accessible from
bank lsvels of different selectors. The trunking
scheme may therefore be made quite flexible for
allocating the trunk groups in accordance with
the density of the toll trafiic to different parts of
the toll area. Secondary out-trunk switches are
interposed between selector hank levels and
groups of trunks where a single selector bank
level is divided to serve branches of two frunk
groups. A divided level selector having access to
two groups of out-trunk switches is schematically
disclosed at 498 of Fig, 4, This selector may be
of the type disclosed in Patent No. 2,249,067,
granted July 15, 1941, to P. W. Wadsworth.

The secondary out-trunk switch 606, digit reg-
ister 850 and the elapsed time registers 999 and
930 associated with the ticketing trunk, the
progress switch 3250 of the sender and the regis-
ters of Figs. 49 and 50 of the day and hour circuié
may be of the rotary step-by-step type. The
out-trunk switch 608 and the registers of Figs.
4% and 50 have no normal position and always
advance from the terminal position in which
their brushes were last set. The brushes 85{ and
852 of digit register 850 are advanced step by
step in response to the operation of the stepping
magnet 853 and are restored to normal by the
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operation of release magnet 854, the brushes 8901
and 962 of register 908 are advanced by stepping
magnet 563 and are restored by release magnet
984, and the brushes of the register 938 and
progress switch 3250 are advanced step by step
from their normal positions and are returned
to their normal positions by a further forward
stepping movement.

The ticket printing mechanism 868 associated
with the automatic ticketing itrunk may be of
the type disclosed in Patent No. 2,309,688 issued
to W. J. Zenner on February 2, 1543.

Two trunk finders of the step-by-step double
brush set type are individualized to each sender.
One- pair of such trunk finders is disclosed in
Fig. 46 and the right portion of Fig. 45. One
brush set of the A finder shown in full in Fig. 46
has access to an upper bank of terminals in which
control conductors from a first one hundred tick-
eting trunks terminate and the other brush set
has access to g lower hank of terminals in which
other control conductors from the same one hun-
dred trunks terminate. One brush set of the B
finder, shown schematically in the right portion
of Fig. 45, has one brush set which has access
to an upper bank of terminals in which control
conductors from a second hundred of ticketing
trunks terminate and a second brush set which
has access to a lower bank of terminals in which
other control conductors of the second hundred
trunks terminate.

Since a trunk finder does not have sufficient
brushes in both of its brush sets to accommo-
date all of the control conductors required be-
tween a trunk and a sender, a plurality of ad-
ditional trunk-sender connector circuits is pro-
vided, that shown in Fig. 47 having a multicon-
tact relay individual to each sender and ten
multicontact relays individual, respectively, to
ten trunks. Ten of such circuits serve the A
group of one hundred trunks. Fig. 48 shows
one of the ten similar circuits which serve the
B group of one hundred trunks. Ten trunk-
identifier connector circuits are also provided for
extending control circuits between any frunk and
any one of the identifiers. Hach identifier-
trunk-connector circuit serves twenty trunks and
is provided with a multicontact relay for each
jdentifier. Two of the five connector circuits
which serve the one hundred trunks of the A
group are shown in Fig. 45 and two of the five
connector circuits which serve the one hundred
trunks of the B group are disclosed in Fig. 44.

Call by tip party of flet rale line—Ticketing
trunk reached from first selector bank

To more clearly set forth the novel features
of the invention, it will first be assumed that the
tip party subscriber whose substation is identi-
fied by the numeral {86 in Fig. 1 initiates a call
for a toll connection to a subscriber’s line ter-
minating in an office of a toll area to which the
calling subseriber is permitted access by dialing.
Upon the removal of the receiver from the switch-
book, en idle line finder having access to the
calling line, such as the line finder 131, is started
in search of the calling line in a well-known
manner. When the line finder has found the
calling line, the usual dial tone is transmitted
over the calling line loop to inform the subscriber
that his line has been connected with a first se-
lector 48! paired with the line finder (8{ and
that he may therefore commence dialing the
digits of the wanted line number.

It will first be assumed that the calling sub-

10

20

25

30

35

40

50

b5

80

70

({]

8
seriber desires a conmnection with a line whose
directory number is MAR~1345 and that a ticket-
ing trunk over which a connection may be ex-

‘tended may be reached from the sixth level of

the bank of first selector 481. The calling sub-

.seriber upon hearing the dial tone therefore pro-

ceeds to dial the office code letters M, A, R and
the numerical digits 1, 3, 4 and 5. In response to
the dialing of the first office code letter M, which
has a numerical equivalent 6, the first selector
481 is operated to elevate its brush set to a po-
sition opposite the sixth bank level and to then
hunt over the terminals of this level in search
of an idle ticketing trunk. It will be assumed
that the trunk disclosed in Figs. 7, 8 and 9 is idle
and that therefore when the test or sleeve brush
of the selector 481 engages the test or sleeve ter-
minal 408 of the branch of this trunk it finds no
busy ground potential thereon and therefore the
selector seizes the trunk. A circuit is thereupon
effective from the usual ground at the selector
(not shown) over the sleeve conductor 82 of the
trunk, through the lower winding of sleeve relay
703, the upper normal contacts of busy test jack
784, through the winding of relay 705 and in
parallel therewith over the back contact of relay
765 and through resistance 1906, to battery. Re-
lay 103 operates from the low resistance battery
thus supplied; prepares a locking circuit over
its upper winding and upper innermost front
contacts to aforetraced ground on conductor 102;
short-circuits its lower winding and prepares a
circuit over its lower front contact for a purpose
to be later described. Relay 785 also operates
and removes resistance 108 from the parallel
connection with its winding.

As soon as the talking circuit is cut through
at the selector 40(, a circuit is established from
ground through the upper winding of relay 101,
the No. 2 upper normal contacts of relay 708, the
No. 3 upper back contact of relay 739, the No. Z
upper normal contacts of relay 119, tip trunk
conductor 788, tip brush of selector 401 and of
line fnder 161, over the calling line loop through
the substation (82, thence returning over the ring
brush of line finder 181 and of selector 481, ring
trunk conductor 191, the No. 2 lower normal con-
tacts of relay 748, the No. 5 upper back contact
of relay 169, the No. { lower back contact of relay
788 to battery and ground through the lower
winding of relay 787. Relay 787 thereupon oper-
ates closing over its front contact a circuit for
slow-to-release relay T!{ which may be fraced
from ground over the No. | upper normal con-
tacts of relay 769, over the front contact of relay
187 to battery and ground through the winding
of relay TI{. Relay 711 thereupon cperates; es-
tablishes an obvious circuit for slow-to-release
relay T42; prepares over iis inner upper front
contact a circuit for the stepping magnet 853 of
the dizit register 858 and for the slow-to-release
relay 113; connects ground from the lower No. 3
back contact of relay Ti{4 over ifs upper front con-
tact and the No. 2 upper back contact of relay
715 to the trunk finder start conductor 716 which
is common to ten trunks of the subgroup; estab-
Jishes a connection from ground and battery
through the winding of relay 715, the No. 3 upper
back contact of relay 714, the lower front contact
of relay Ti1 to conductor Ti7 to mark the trunk
as calling so that the started trunk finder will
stop on the terminals of such trunk, and connects
ground over its middle upper front contact, the
No. 5 upper back contact of relay 718, the normal
contacts of jack 104, over the upper front con-
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tacts of sleeve relay 703 and through fthe upper
winding thereof to battery to hold relay 703 oper-
ated and over the sleeve conductor 702 of the
trunk to hold the selector 4il.

‘When relay 187 releases due to the opening of
the dialing circuit for the first pulse of the sec-
ond office code letter A, the circuit for magnet
853 and the circuit of relay 7i3 previously pré-
pared by the.operation of relay 74! are completed
from ground over the upper No. | normal con-
tacts of relay 189, the back contact of relay 197,
the upper inner front contact of relay Ti{i, the
normal contacts of off-normal contact springs
855 of the digit register 858, the lower normal
contacts of relay 712 to battery and ground
through the winding of relay 713 and in parallel
over the lower No. | back contact of relay 889 to
battery and ground through the winding of step~
ping magnet 858. Magnet 853 and relay 713 both
operate, relay Ti{3 because of its slow~to-release
characteristic remaining operated until the ter-
mination of the impulse serics. Upon the first
step advance of the register brushes 85t and 3852,
the off-normal contacts 855 become operated
whereupon the operating circuits of relay 713 and
magnet 853 are extended over the lower alternate
contacts of relay 713 to ground over the circuit
traced over the contacts of relay 189, Since the
second code letter dialed was A, two impulses are
transmitted in the impulse series and brushes 851
and 852 are advanced to the second terminal
positions of their respective arcs. Upon the ter-
mination of this impulse series relay T13 releases.

In the meantime, however, the connection of
ground to the trunk finder start conductor 716
has caused the operation of the group start relay
46011 of Fig. 46 which is allocated to the last
subgroup of ten trunks of the A group of one
hundred trunks. Ten group relays are provided
individual respectively to the ten subgroups of
trunks of the A group, the group relay of an in-
termediate group being shown at 46011 and the
group relay of the first group being shown at
4581F. 'Ten similar group relays would be pro-
vided for the ten subgroups of the B group of one
hundred additional frunks and associated with
the B group of trunk finders cne of which is dis-
closed schematically in Fig. 45. Group relay
480¢L upon operating connects ground over its
inner lower contact to the level segments 4603 of
the vertical commutators 4882 of all trunk finders
of the A group having access to the A group of
trunks; connects ground to the trouble alarm
circuit conductor 4684 and causes the operation
of the start relay 4838 of the first idle trunk
finder. The trunk finders are divided into pref-
erence subgroups in accordance with the sub-
groups of trunks whereby any trunk of a sub-
group has the preferential use of trunk finders
of a particular subgroup. If at any time all of
the trunk finders which are first choice prefer-
ence of a subgroup of trunks are busy, such sub-
group .of trunks then has second choice use of
the trunk finders of another subgroup which are
normally the first choice of another subgroup of
trunks. :

The trunk finder 4538 disclosed in Fig. 46 is the
first finder of the last group of finders allocated
as first choice to the last subgroup of trunks to
which the group relay 48011 appertains. It will
be assumed that this finder is idle and that there-
fore upon the operation of relay 4881L g circuit
is established from ground over the back contact
of relay 4668, the upper contacts of relay 4601L,
in-~-start conductor 4668, over the middle normally

1¢

ol

15

20

30

40

60

65

70

i)

-

18
closed contacts of the test and busy jack 4667 of
the trunk finder 4600, the inner upper normal
contacts of relay 4608 through the winding of
start relay 4699 to battery and ground. Relay
4609 upon operating connects ground over its
inner upper front contact to conductor 461§ and
causes the operation of the stepping relay 4611
in & circuit extending from ground over the inner
lower front contact of relay 488%, interrupter
contacts of vertical magnet 4812, interrupter con-
tacts of rotary magnet 4813, lower winding of
relay 46{1{ to battery and ground over the inner
lower back contact of relay 2608. Relay 4611
upon operating causes the operation of the ver~
tical stepping magnet 4812 over g circuit extend-
ing from ground at the inner lower front contact
of relay 4648, over the front contact of relay 4611,
the upper back contact of relay 4814, through the
winding of magnet 4612 to battery over the inner
lower back contact of relay 4808. The brush
shaft of the finder is thereby lifted one step plac-
ing the commutator brush 4%{5 on the first wired
segment of the vertical commutator 4682, The
vertical offi-normal springs 45{6 are now operated

5 to their alternate positions and the ecircuit of

relay 4611 is opened at the interrupter contacts
of magnet 4618. Relay 45{i now releases, in turn
releasing magnet 4612 which in turn recloses the
circuit of relay 4611, relay 4811 reoperating and
causing the reoperation of magnet 46{2. In this
manner, magnet 4612 is repeatedly operated and
released to advance the brush shaft upwardly
step by step until the commutator brush 4618 en-
gages the grounded segment 48562 whereupon a

5 elreuit is established from ground on such seg-

ment, over brush 4§18, through the lower wind-
ing of relay 46{4, over the interrupter contacts
of rotary magnet 4618, through the lower wind-~
ing of relay 481 to battery and ground over the
inner lower back contact of relay 4828, Relay
46i1 is thus held operated to prevent further
stepping and relay 4614, which is slow to operate,
operates after an interval sufficient to permit
the switch brushes to ceases vibrating following
the completion of their last vertical stepping
movement and before they are started in their
rotary stepping movement.

When relay 4614 operates, it locks in a cireuit
from battery over the inner lower back contact
of relay 4688, through the winding of magnet
4§12, through the upper winding and inner upper
front contact of relay 4614 to ground at the inner
lower front contact of relay 4809; opens at its
inner lower back contact the circuit extending
over the lower contacts of the off-normal springs
4613 through the winding of release magnet 4817
and transfers the stepping circuit contrel of
stepping relay 4611 from the vertical magnet 4642
to the rotary magnet 4642. With stepping relay
4511 now operated, the circuit of the rotary mag-
net 4513 may be traced from ground over the
inner lower front contact of relay 4889, contacts
of relay 4611, upper front contact of relay 4614
through the winding of magnet €612 to battery
and ground. -Magnet 48{3 upon operating ad-
vances the brush sets of the finder one step in a
rotary direction and opens at its interrupter con-
tacts the holding circuit for relay 4611 previously
traced and the operating circuit thereof extend-
ing from ground over the inner lower front con-
tact of relay 4698, the interrupter contacts of
magnet 4612, the interrupler contacts of magnet
4613, lower winding of relay 451{ to battery over
the inner lower back contact of relay 4643, where-
upon relay 4811 releases in turn releasing magnet
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4613. Magnet 4813 upon releasing reestablishes
the operating circuit of relay 46i{ which in turn
reestablishes the circuit of magnet 4643 to ad-
vance the brush sets another step in the rotary
direction. In this manner the brush sets are
advanced step by step until the test brush 4518
encounters the test terminal 4619 of the calling
trunk.

Tt has been assumed that the calling trunk of
Figs. 7, 8 and 9 appears in the last terminal set
of the levels of the banks of the trunk finder cor-
responding to the commutator segment 4603,
which levels are partly shown. Therefore when
the brush sets have been stepped vertically to a
position opposite such levels in their banks as
{llustrated and have been advanced ten steps in
the rotary direction into engagement with the
last terminal sets of such levels, a circuit will be
established from battery applied through the
winding of relay Ti5 of the trunk, upper No. 3
contacts of relay 714, lower outer contacts of
relay Ti{, over conductor 747 to the test fermi-
nal 4819, thence over test brush 4618, through
the lower winding of relay 4628, upper back con-
tact of relay 4608, through the upper winding of
relay 468!i to ground on conductor §816. Relay
4611 is held operated over this eircuit to prevent
further rotary stevping of the switch shaft and
relay 4828 operates sufficiently to close its inner
upper contacts thereby establishing a circuit from
battery through its upper winding over such con-
tacts, the lower contacts of rofary magnet 4613,
contacts of relay 46il, to ground over the inner
lower contacts of relay 4849. Both of its wind-
ings being now energized, relay 4620 fully oper-
ates to extend control conductors 79 to 724, in-
clusive, of the trunk, over brushes 462{ to 4828,
inclusive, of the trunk finder and upper Nos. 4
and 5 and lower Nos. 2 to § contacts of relay 482§
to conductors 4827 to 4632, inclusive, extending
to the sender; to cause the operation of relay
4608 in a circuit extending from ground over the
off-normal springs 466, the No. 8 upper front
contacts of relay 4629 through the lower winding
of relay 4888 to battery and ground; to connect
sender conductor 4633 over its lower No. | con~
tacts and brush 483% to conductor 4835 which
is multiplied to corresponding bank terminals in
the same vertical row of the upper finder bank;
to open at its No. 3 back contact another point
in the circuit of release magnet 4817 and to pre-
pare a locking circuit for itself over its No. |
upper front contacts which will he effective fol-
lowing the operation of relay 4688,

Relay 4848 upon operating extends a connec-
tion from the trunk conductor 7i7 over terminal
4619 and brush 4518, the upper No. 2 contacts of
relay £628 and the upper front contact of relay
4308 to conductor 4848 extending to the sender;
completes the locking circuit of relay 4620 ex-
tending from battery through the upper winding
and No. | upper contacts of relay 4628, lower
front contacts of relay 4688 to ground on con-
ductor 46i8; disconnects the lower winding of
relay 4628 from the test brush 4§18; transfers
at its inner upper contact the in-start conductor
4686 from the winding of start relay 4669 to the
out-start conductor 4652 and through the upper
winding of relay 4688 to battery at the upper back
contact of relay 4538; at its inner lower back
contact, removes battery from the lower windings
of relays 4611 and 4814 from the vertical magnet
4642 and\ at its upper front contact shunts the
upper winding of relay 46il. Relays 46i1 and
4614 now release and relay 4699 being slow fo

(>3

10

15

20

30

40

60

75

12

reieage, releases after an interval sufficient to
allow ground to be applied to conductor 4610 by
the sender to hold relay 4620 and relay 715 of
the trunk operated after relay 4669 has released.

When relay 2§14 releases, the continuity of the
out-start conductor is established at its lower
contacts whereby if a second trunk in the same
subgroup should be in a calling condition, ground
placed on the in-start conductor 4838 will be
effective to start the second trunk finder of the
same subgroup of finders if it is idle, over a cir-
cuit extending from conductor 4628 over the mid-
dle normal contacts of test jack 4607, the inner
front contacts of relay 4608, the lower normal
contacts of relay £844, conductor 4852, the lower
normal contacts of test jack 4867, the middle
normal contacts of test jack 6867, associated
with the second trunk finder of the same trunk
finder group, thence over the upper noimal con-
tacts of relay 4608’ to the start relay of such
second finder corresponding to relay 4863, Had
such second finder of the subgroup of finders
been busy and conseqguently if relay 4683’ had
been operated, the start circuit just traced would
be extended over the front centacts of this re-
lay, the lower normal contacts of test jack 46867,
the middle normal contacts of test jack 4607/
associated with the first finder of the next sub-
group of finders serving as second choice finders
to the last subgroup of trunks and first choice
to another subgroup of trunks, thence over the
normal contacts of relay 4669’ of such finder to
the start relay thereof. In a similar manner, the
in-start conductors 4696, 4837, 4628, etc. of the
ten trunk subgroups may be extended to start
trunk finders in their allocated first choice sub-
groups of finders or in other choice subgroups of
finders.

When all finders are busy, all relays £508, 4698,
ete. will be operated and conssquently the par-
allel ecircuits over which relays 4839 and 4640
are normally held operated will be opened. One
of these parallel circuits may be traced from
ground through the winding of relay 4839 over
the lower back contact of relay 4648, upper nor-
mal contacts of test jack 4607, lower normal
contacts of relay 4836 to battery and ground
through the winding of relay 4648, With relays
4639 and 4849 both released, a circuit is estab-
lished for relay 4685 extending from ground at
the upper back contact of relay 4640 over the
lower back contact of relay 4539 through the
winding of relay 4605 to battery. Relay 45685
operates to close 2 circuit from ground over the
normal contacts of test key 4841, the lowermost
contacts of relay 4885 and conductor 4842 to
the traffic register and removes operating ground
at its upper back contact from all group relays
48¢1L, etc. This removes ground from any in-
start conductor 4608, ete. to permit an operated
relay such as 4688 of any finder which may be-
come idle to release and to thereby make such
finder available for use. When such relay re-
leases, relays 4639 and 4649 again operate re-
leasing relay 4£808 and thereby rendering the
group relays 488{L, etc. again operable on in-
coming calls.

Should any part of the chain start circuit dis-
closed in the right portion of Fig. 46 become
crossed with battery or ground, either relay 4539
or 4849 will release, depending upon whether
the conductor is crossed with battery or ground.
If relay 4638 releases indicating a cross to
ground, a circuit will be established from ground
over the front confact of relay 4648, over the
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upper back contact of relay 4839, thence in par-
allel through resistance 4643 and lamp 45844, over
conductor 4847 to battery at the trouble alarm
circuit. If relay 4648 releases indicating thereby
a cross to batiery, a connection will be estab-
lished from ground over the back contact of
relay 4848 and the front contact of relay 4838,
thence in paralisi throuzgh resistance 4843 and
lamp 4844 over conductor 4847 to battery at
the trouble alarm circuit.

The test line jacks 4833 are common to the
A group of one hundred trunks and are used in
conjunction with the test jack 4897 individual
to a trunk finder such as 4880 for making a rou-
tine test of such finder. Test key 48641 is wired
to the group relay 460{F of the first subgroup
of trunks and is operable to enable the testman
to make a quick test of the start conductors and
all trunk finders of the A group. Relays 4836,
4649, and 4858, key 488! and the eleventh ro-
tary step springs 4848 in conjunection with relays
4695, 4639 and 4840 provide means for lighting
the trouble lamp £846 and operating a trouble
alarm relay in the trouble alarm circuit in the
event one of the start conductors 4808, £637, etc.
becomes grounded due to some trouble in the cir-
cuit and all idle trunk finders start one at a time
and advance to their eleventh rctary step prosi-
tions and release. Since these features are only

incidental to the invention, no detailed descrip- ¢

tion thereof is considered necessary.

Had the calling trunk been in the subgroup of
a second or B group of one hundred trunks, a
group relay 488iL, corresponding to one of the
group relays 460%( associated with the A group
of trunk finders, would have been operated to
cause the operation of the start relay of an idle
trunk finder such, for example, as the start relay
4589 of the trunk finder 4899 of Fig. 45. Ii is

to be noted that the finder 45868 is paired with °

the finder 4888 and that the brushes of finder
4508 are connectable to conductors 48i{8 and
£827 to 4633, inclusive, to which the brushes of
finder 4808 are also connectable and which ex-
tend to a sender. In order therefore that it
may not be possible to connect two trunks to a
single sender over the brushes of the paired trunk
finders 4589 and 4888, the finder 488§ is made
a preference finder and the start circuit for the
paired finder 4560 is extended from ground at
the contact of the group relay 4881L over con-
ductor 4586, the inner upper normal contacts
of relay 4588 of the finder 4588, conductor 4554,
over the lower back contact of relay 6669 of finder
4508, conductor 4885 through the winding of start
relay 4588 of finder 4588 to battery. If the finder
48890 is in use, its relay 4689 will be operated
and consequently the start circuit cannot be
completed to start relay 45892 of finder 458%.
However, the start circuit will be extended ovet
conductor 4684, the lower front contact of re-
lay 4809, conductor 4658, over the inner upper
normal contacts of relay 8588 of the first avail-
able finder of the B group, thence over the hack
contacts of the relay 4689 of the finder of the
A group paired therewith to the start relay 4529
of such available finder, if the paired A group
finder ig nof in use, or over a front contact of
such relay 46068 and over contacts of similar re-
lays 48082 and 4588 through the start relay 4589
of a B group finder whose paired A group finder is
not in use.

When the trunk finder seized the terminals of
the calling trunk and completed the circuit pre-
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of relay 715 over conductor 117, relay 115 operates
and locks itself directly to ground applied over
conductor 717 by the trunk finder ang, at a later
time by the sender, over the No. | upper front
contact of said relay. As soon as relay 7i3 re-
leases foliowing the completion of the registra-
tion of the impulse series in the digit register 880,
a circuit is completed for transier relay 789 which
may be traced from battery through the winding
of said relay over the lower No. & back contact of
relay T{g, the upper No. 3 front contact of relay
115, the upper back contact of relay 743, the up-
per off-normal contacts 855 of register 859, the
No. | upper back contact of relay 884, conductor
#082, the lower normal contacts of off-normal
springs 985 of the elapsed time register 989, the
No. | lower back contact of relay 998 to ground
over the normal position bank terminal and brush
881 of the elapsed time register 858. Thus, if the
digit register 888 has been setb, the registers 968
and §84 are in their normal or unset positions and
a sender has been associated with the trunk, the
transfer relay 188 will be operated and prepares
a locking cirecuit over its lower No. 2 contacts,
conductor 728, the lower No. 2 back contact of
reiay 829, conductor 883, to ground at the upper
No. | front contact of relay 710 when relay Ti0
later operates. With relay 189 operated, the dial-
ing circuit previously iraced cver the ealling line
loop and through the windings of relay 707 is
disconnected irom the windings of said relay and
transferred to the selected sender as subsequently
set forth. Relay 187 now releases followed by the
release of slow-to-release relay Tii, but with re-
lays 715 and 789 now operated, relay 712 is held
operated over a circuit extending from battery
through its winding, conductor 728, over the
lower Wo. 8 contacts of relay 7i8 to ground over
the upper No. { alternate contacts of relay 788.
Should an idle sender not be connected to the
trunk before the second train of impulses is re-
ceived in the trunk, relays 715 and 788 will not
have operated-and therefore when relay 787 re-
leases on the first impulse of this digit series,
a circuit will be established from ground over the
upper No. | normal contacts of relay 788, back
contact of relay 70%, inner upper front contact of
relay Tit, lower ofi-normal contacts 858, inner
upper back contact of relay 73 to battery and
ground through the winding of relay Ti4. Relay
Ti4 therefore operates, locks over its upper No. {
contacts to ground over the upper fron$ contact
of relay Ti2; establishes an operating circuit for
the cut-through relay 18, extending from battery
through the winding of relay 718, over the No. 2
upper contact of relay 714 to ground at the upper
front contact of relay 712, said relay 7i4 locking
over its lower No. i contacts directly to ground
over the upper front contact of relay 7i2; pre-
pares a paths-kusy tone circuit; removes start-
ing ground at its lower No. 8 back contact from
the trunk finder start conductor 71§ and discon-
nects at its No. § upper back contact marking
battery through the winding of relay TiE from
conductor 7i#7. With relay 7i{8 operated, the
windings of relay 7807 are disconnected from the
calling line loop and the loop is extended over tip
conductor 704, the upper No. 2 alternste contacis
of relay 144, conductor 728, the upper left wind-
ing of repeating coil 8234, the upper No. £ back con-
tact of relay 885 to ground through the upper
winding of calling supervisory relay 836, and over
ring trunk conductor 181, the lower No. 2 alter-

viously traced from battery through the winding 8 nate ‘contacts of relay 710, conductor 727, the
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lower left winding, of coil 884, the upper No. § back
cantact of relay 885 to batiery through the lower
winding of relay 888. Relay 808 operaies and
closes a -cirecuit for holding relay- 742 operated
following the release of relays 187 and 7{! which
oceurs upon the operation of relay 110, which cir-
cuit. may be traced from battery through the
winding of relay 742, over conductor 728, contacts
of relay §66, conductor 72% to ground over the

inner lower front contact of relay 112, Relay 806

is thus under the control of the calling subscriber
to contrel the release of the trunk. The paths-
busy circuvit-is now combpleted from the source
of tone current 13§, over the No. | lower contacts
of relay 1t4, over the tip trunk conductor 748 and
the calling line loop, returning over the ring trunk
conductor 781 and thence as traced to battery
through the lower winding of supervisory relay
808.

It will be assumed, however, that an idle sender
is attached o the trunk prior to the receipt of the
second impulse series in the trunk. Prior-to the
operation of transfer relay 4% a loop circuit is
established from batlery through the lower wind-
ing of dial impulse responsive relay 3886 over con-
ductor §182, the lower No. Z back contact of relay
3209, conducter 3484, upper back contact of re-
versing relay {68, lower back confact of reiay
3163, conductor 2803, lower No. § back contact of
relay 3004, lower normal contaects of relay 3488,
conductor 4327, the upper No. § contacts of relay
4620, brush 4821 of trunk finder 4886, conductor
749, the lower No. | normal contacts of transfer
relay 168, resistance 781, No. 2 lower contasis of
relay 714, the lower o, 8 scntact of relay 732, con-
ductor 129, brush 4522 of trunk finder 4688, upper
No. & contacts of relay 4628, conductor 4525, upper
normal contacts of relay 3888, No. 3 upper back
contact of relay 2864, conductor 3582, lower back
contact of relay 34168, conductor 3194, upper back

o
a4

40

contact of relay 32068, conductor 3188 to ground .

through the upper winding of reiay 388. Relay
3800 operates over this circuit and establishes a
circuit from ground over its contacts, the lower
back contact of relay 38¢1 to battery and ground
through the winding of relay 8832 which there-
upon operates and locks through resistance 3833
and its Jower front contact to ground at the front
contact of relay 5882 and at its upper front con-
tact closes an obvious cireuit for slow-to-release
relay 3801. Relay 358{ upcn operating connects
ground over its lower front contact to conductor
4540 to replace ground applied thereto by relay
4309 of trunk finder 468§ which latter relay re-
leases after the trunk finder has found the call-
ing trunk. Ground applied to conducior é5if by
trunk finder start relay 4468 or sender relay 3884
causes the operation of off-normal relay 3195
which over its upper Nos. | to 4 contacts connects
ground o the off-normal conductors 3187 to 314§,
inclusive, over its lower Nes. 2, 4 and § contacts
connecting ground to the ofi-normal conductors
3644, 3112 and 8143 and over its lower No. § con-
tacts connects battery over conductor 314 to the
windings of party test relay 3284,

In addifion, relay 3%8¢ upon operating con-
nects ground over its upper front contact, over
conductor 3215 and the inner upper normal con-
tacts of steering relay 4887 to battery through
the winding of relay £8§8. Relay 4548 there-
upon operates and prepares circuits for the re-
lays 4081, 4082, 4834 and 48838 for registering
the first impulse. series disled into the sender.

After the operation of transfer relay 789, con~
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ductor T{8 of the loop circuit previcusly traced
through the windings of relay 8880, is connected
over the lower No. | alternate contacts of relay
799 and the upper No. 2 normal contacts of relay
748, to the tip trunk econductor 12i. Conductor
720, on the other hand, is connected over the
lower No. 8 contacts of relay 784 and the lower
No. 2 normal centacts of relay 710 to the ring
trunk conductor 188, whereby relay 3860 is placed
under the control of the calling subkscriber.

In response to the opening of the dialing loop
for the first impulse of the third code letter
dialed, which has been assumed to be R and hav-
ing a numerical equivalent of 7, relay 3880 re-
leages in turn releasing relay 3862, but relay 2801
being slow to release does not release during the
transmission of the impulse series. With relay
2284 operated and relay 3892 released, a circuit
is established from battery through the winding
of slow-to-release relay 2884, the upper back
contact of relay 3883, conductor 3288 to ground
over the inner front contact of relay 336!, Relay
3584 operates and establishes an operating circuit
for relay 3885 which may be traced from battery
through the winding of relay 3805 over the back
contact of relay 3886, lower back contact of re-
lay 3807, the lower back contact cf relay 3892,
conductor 3828, the lower alternate contacts of
relay 3824 to ground on conductor 3888. Relay
285% upon operating locks itself in a circuit from
battery through its winding, the back contact of
reiay 2808, the inner lower front contact of
reiay $88%, through the upper winding of relay
8887 thence to ground on conductor 382§, closes
a circuit from hattery through the winding of
relay 3882 over the inner upper back contact of
relay 3847 and the inner upper front contact
of relay 3885 to the front contact of relay 5800,
which becomes. effective when relay 3880 again
operates and prepares a locking circuit for relay
2852, Relay 2307 does not operate in the lock-
ing circuit of velay 3808, Af the end of the first
impulse, relay 3889 again operates in turn com-
pleting the circuit of relay 38982 which operates
if relsy 3808 has operated. Relay 3882 upon op-

rating locks in a circuit through its winding,
over the inner upper back contact of relay 3801,
the inner upper and outer upper front contacts
cf relay 2805, the upper back contact of relay
3887 to ground at its own upper front contact;
at its lower back contact opens the shunt around
the upper winding of velay 28307 which there-
upon operates in the locking circuit of relay 3895
and opens the operating circuit of relay 32404,
When relay 3888 releases at the beginning of the
second impulse, relay 3852 again releases since
its locking circuit has been opened by the op-
eration of relay 3887; recloses the circuit of
relay 3304 and establishes an operating eircuit
for relay 3886, extending from battery through
its winding, through the lower winding and front
contact of relay 3887, over its own lower back
contact to ground on conductor 38%6. Relay
3386 now operates and relay 3867 is held oper-
ated but the circuit for relay 3845 is opened at
its contacts and relay 2805 thereupon releases
preparing a circuit from battery through the
winding of relay 3882 over the inner upper front
contact of relay 3887, the inner upper back con-
tact of relay 3805 to the front contact of relay
3286, which becomes effective upon the reopera-
tion of relay 2888 at the end of the second im-
pulse. Relay 3882, upon reoperating, locks over
the inner upper front contact of relay 3897, the
upper back contacts of relay 3805, the upper
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front contact of relay 3897 to ground over its own
upper front contact; cpens the circuit of relay
3804 and opens the eircuit previously traced
through the winding of relay 38986 and the lower
winding of relay 3807, whereupon these relays
release. Subsequent odd and even impulses cause
relays 38885, 3887 and 3845 to operate as just de=
scribed, relay 38863 operating on each odd im-
pulse and relessing on each even impulse. Re-
lay 3864 being slow to release operates at the be-
ginning of each impulse series and releases at
the engd of the series.

For counting the impulses, relays 3889 to 3814,
inclusive, are provided. When relay 3835 oper=
ates on the first dialed impulse, it operates relay
3888 in a circuit from hattery through its wind-
ing, over the upper back contacts of relays 3813,
88142, 33{1 and 2818, over the lower front con-
tact of relay %885 to ground on conductor 3828.
Relay 3888 upon operai.ng locks over. its lower
front contact and the inner lower normial con-
tacts of relays 3840 to 28(3, inclusive, to ground
on condutor 3828. Relay 3888 also establishes a
circuit frome battery through the upper winding
and lower normal contacts of relay 385, con-
ductor 327, inner upper and lower front con-
tacts of relay 4088, conductor 2818 to ground at
the upper front contact of relay 3889. Relay
3818 upon operating loecks through its ipper

winding and lower alternate contacts over con-

ductor 3818, lower back contact of relay 4887 to
ground on conductor 3308; prepares a locking
circuit through its lower winding and inner lower
front centact which becomes effective upon the
subsequent release of relay 8384 and prepares
a circuit over its upper front contact for opér-
ating steering relay 4887 following the release of
relay 3864,

When relay 3835 releases upon the receipt of

the second impuise, it closes a cireuit for counting

relay 3810 extending from hattery through its
winding, the inner upper front contact of relay
3809, the lower back contact of relay 3805, to
ground on conductor 3826. Relay 38i0 there-
upon operates, locks over its lower alternate

contacts and the chain locking contacts of re-

lays 3811 to 3813, inclusive, previously traced
to ground and opens the loeking cireuit of relay
3805 which thereupon releases. In a like manher
on the third, fourth and fifth impulses, relays

3811, 38i2 and 383 operate and each of these

relays upon operating locks, releases the previ-
ously operated relay and prepares the operating
circuit for the succeeding relay. When relay
3685 releases on the sixth impulse, relay 3814 op-
erates, locks over its inner lower front contact
to ground on conductor 3826 and prepares an
operating circuit for relay 3869. Relay 3813 does
not release at this time. When relay 3895 oper-
ates on the seventh impulse, a circuit is estah-
lished from bhattery through the winding of relay
3809, over the lower front contact of relay 3814
and the upper back contacts of relays 3812, 3811
and 3818, the lower front contact of relay 3805
to ground on conductor 2828. Relay 3809 now
operates; at its lower back contact opens the lock-
ing circuit of relay 3813 which now releases;
prepares the operating ‘circuit of relay 3810 and
with relay 3813 released, locks itself over its
lower front contact over the inner lower normal

contacts of relays 381¢ to 3813, inclusive, to

ground on conductor §326. On the eighth, ninth
and tenth impulses, relays 3810, 381 and 3812
operate and lock in the manner previously de-
scribed for the second, third and fourth impulses.

18
The counting relays which are operated follow-
ing each impulse are tabulated in the following
table:

Table I

Counting
Pulse Relays
Operated

3814; 3813
3814; 3809
3814; 3810
3814; 3811
3814; 3812

As these counting relays operate and releasé
in response to the impulses of a digit series, the
relays of the register associated therewith are
accordingly operated and released. With steering
relay 40808 operated when counting relay 3869
operated in response to the first dial impulse, a

, clrcuit was established from battery through the

lower winding of register relay 4881, the inner
lower front contact of relay 4888, over conductor
3818 to ground at the upper contact of relay
3868. Relay 480{ thevefore operated and re-
leaséd upon the subsequent release of relay 3889.
When counting relay 3812 operated in response to
the second dial impulse, a cireuit was established
from battery through the upper winding of relay
4462, middle upper front contact of relay 4008

4+ Over conductor 3821 to ground at the upper con-

tact of relay 3818. Relay 4892 therefore operated
and released upon the subsequent release of relay
3810. When counting relgy 3811 operated in re-
sponse to the third dial impulse, the circuits
previously traced through the windings of régis-
teér reélays 4001 and 4882 and over conductors
3818 and 3821 were closed at the upper froiit
contacts of relay 88ii, thereby operating both
relays 4001 and 4002 and which then reéleased
upon the subsequent release of rélay 3814, When

..

5 couniting relay 3812 operated in response {6 the

fourth dial impulse a ¢ircuit was established
Irom battery through the uppetr winding of regis-
ter relay 4884 over the next-to-inner lower con-
tact of relay 4808, conductor 3822 to ground over
the upper front contact of rélay 3812, Relay
4004 therefore operated and released upon the
subsequent release of relay 38{2. When count-
ing relay 3813 operated in response to the fifth
dial impulse, the circuits previously traced for
register relays 4001 and 4094 were completed
over conductors 38i8 and 3822, the upper front
contacts of relay 38¢3, the uppér back contact
of relay 3814 to ground on conductor 3§i5. Re-
lays 406! and 4904 both operated and then re-
leased upon the subsegient release of relay 3813.
When counting relay 3814 operated in response
to the sixth dial impulse, the circuit of register
relay 4895 was established from battery through
its winding, over the next to lower contact of
relay 4692, conductor 3823, the upper front con-
tact of relay 38i4 to ground on conductor 38(5.
Relay 4006 therefore operdted and locked over its
No. I upper contact to ground oit conductor 3815.
When counting relay 3809 again operated in re-
sponse to the seventh dial impulse, the circuit
of register relay 4881 was agsin established for
the operation of said relay. Relay 4381 réleased
upon the subsequent release of relay 3885. Upon
the operation of counting relay 3810 in résponse

y to the eighth dial impulse, the cireuit of register
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relay 4092 was again established to operate said
relay which then released upon the subsequent
release of relay 3818. When counting relay 381l
again operated in response to the ninth dial im-
pulse, the circuits of register relays 4081 and 4002
were again established to operate said relays,
which released upon the subsequent release of
relay 3812. Finally when counting relay 38i2
again operated in response to the tenth dial pulse,
the circuit of register relay 4084 was again es-
tablished to operate said relay. When, however,
relay 3204 released at the end of the digit series,
it established a locking circuit for any register
relay that was at that time operated. The fol-
lowing table indicates the register relays of the
dial impulse registers 4600, 4016, 4020, 4190 and
4110 which are operated to register any digit, the
table being specific to register 4000,

Table 11

Register Relays
Operated

4001
4002
400}‘; 4002
4001; 4004
4006
4006; 4001
4006; 4002

0
4006; 4001, 4002
4006; 4004

It has been assumed that the first digit series
received in the sender was the third code letter
series for the code letter R having a numerical
value of 7, and therefore at the end of this series
when relay 3804 releases, counting relays 3839
and 3814 will be operated and register relays 4881
and 4006 will be operated in consequence thereof.
When relay 3804 releases a locking circuit will
be established for register relay 4881 from hat-
tery through its upper winding and inner upper
front contact, over the lower front contact of
relay 4008, conductor 3824, upper front contact
of relay 88i5, to ground on conductor 38286.
Register relay 4086 locks upon its operation to
ground on conductor 385 as previously described.
The locking ground for relay 408f causes the
operation of steering relay 4807 which locks to
ground on conductor 3815 over its inner upper
alternate contacts, maintains the locking circuit
of register relay 4004 through such contacts and
opens the circuit of steering relay 4988 at such
contacts, which relay now releases to disconnect
the operating windings of the relays of register
4600 from the contacts of the counting relays.
Relay 4807 also establishes a circuit from ground
over its lower contacts, the inner upper normal
contacts of steering relay 40117, to battery through
the winding of steering relay 4818, Relay 4018
now operates to associate the operating windings
of the relays of register 4016 with the counting
relay contacts preparatory to registering the sec-
ond dialed digit received in the sender.

‘When relay 840067 operated, the locking circuit
through the upper winding of relay 3816 was
opened but this relay remains operated over the
locking circuit through its lower winding, inner
lower front contacts and the lower normal con-
tacts of relay 3864 until the latter relay reoper-
ates at the beginning of the next dial impulse
series.
3816 releases and, at its upper back contact,
prepares a circuit for operating steering relay
4011. In the manner previously described, the
counting relay 380§ is operated in response to

When relay 3804 again operates, relay
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the receipt of the single impulse of the second
series received in the sender and connects ground
over conductor 2818, the inner lower front contact
of steering relay 4018 to battery through the
lower winding of relay 481! which operates.
Since, as assumed, this series of impulses com-
prises but a single impulse for the thousands
digit 1, relay 3804 releases following the trans-
mission of such impulse and establishes a circuit
from ground over its lower normal contacts, the
upper back contact of relay 3816, conductor 3825,
the lower contacts of steering relay 4018, the
inner upper contact and upper winding of regis-
ter relay 4011 to battery. This locking ground
also causes the operation of steering relay 4017
which locks over its inner upper alternate con-
tacts to ground at the lower front contacts of
relay 4007, extends this locking ground to the
locking circuit of register relay 4811, and opens
at its inner upper normal contacts the operating
circuit of relay 4018 which now reieases to dis-
connect the operating windings of the relays of
register 4010 from the counting relay contacts.
Relay 4017 also establishes a circuit from ground
over its lower front contacts and the inner upper
normal contacts of steering relay 4627, to bat-
tery through the winding of steering relay 4028
which operates to connect the operating wind-
ings of the relays of the register 4020 with the
contacts of the counting relays preparatory to
registering the next dialed digit. Had the pre-
vious digit been of some other value, the count-
ing relays and relays of register 4010 would have
operated and released in the manner previously
described in connection with the first received
digit series, and if register relay 4816 had been
operated it would have locked over its own inner
upper front contact and the lower front contact
of steering relay 4867 to ground.

Impulses for the third digit series received
cause the operation and release of the counting
relays and the relays of register 4020 in the man-
ner previously described in connection with the
first received digit series, relay 3804 reoperating
upon the receipt of the first impulse of this series.
It has been assumed that three impulses for the
dialed hundreds digit 3 are transmitted in this
impulse series causing the operation of counting
relay 381t in response to the third and last im-
pulse of this series and the consequent opera-
tion of relays 402 and 4022 of register 4020.
The operating circuits for these relays extend
from ground placed on conductors 3818 and 3821
by counting relay 38!, over the inner lower and
uppermost front contacts of steering relay 4028
to battery through the operating winding of reg-
ister relays 4621 and €622. The operating ground
placed on conductor 38i8 by the operation of
counting relay 2889 in response to the first im-
pulse of this series also extended over the inner
upper front contact of relay 4028, conductor 3847
through the lower normal contaects and upper
winding of relay 3816 to battery thereby causing
relay 3816 to operate and lock over its lower
alternate contacts, conductor 3313, the uppetr
front contact of relay 4017 and the upper back
contact of relay 4027 to ground on conductor
3868. When relay 38064 releases at the end of
the impulse series, a further locking circuit is
established for relay 38i6 from ground on con-
ductor 3808 over the lower normal contacts of
relay 3864, the inner front contact and lower
winding of relay 38{6 to battery. This locking
ground is extended over the upper front contact
of relay 3816, conductor 3824, the lower front
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contact of steering relay: 4028: through the inner

upper front contact:and upper winding of regis-
ter relay-4021; to battery and through the inner

lower-front contact and lower winding of register.

relay-4022 to battery-to lock these relays in their
operated ' condition. This- locking ground. also
causes -steering- relay’ 4827 to-operate, lock itself
over its inner-upper-alternate contacts to ground
over the lower front- contact' of relay: 4017; to
extend its-locking ground to the locking wind-
ings of operated-register relays 4921 and 4022;
to -open’ the operating’ circuit of steering relay
4028 at its inner upper: contacts which relay
thereupon reléases: to: disconnect the operating
windings of the relays of register 4020 from the
contacts ‘of 'the counting- relays; to:open-at its
upper back contact, one locking circuit of relay
3816 and to establish an.-operating circuit from
ground over its lower front: contact, over con-
ductor 4029 and‘the inner, upper normal .con-
tacts ofsteering relay 4107 to battery through
the winding of steering relay 4108. Relay 4198
upon -operating connects the operating windings
of the relays of register 4180 to the contacts of
the counting relays:

Impulses for the fourth digit series received,
cause the operation and release of the counting
relays-and the relays of register 4189 in the man-
ner-previously described in connection with the
first received digit'series, relay 3894 reoperating
upon thereceipt of ‘the first impulse of the series
to release relay 3816.. It-has been assumed that
four impulses for the dialed tens digit 4 are trans-
mitted in this impulse series, causing the opera-
tion' of counting' relay 3812 in response to the
fourth and-last impulse ‘of the series and the
consequent operation of relay 4184 of the register
4109. The operating circuit for this register re-
lay extends from ground placed on conductor
8822 by counting relay 3812, over the middle up-
per front contact- of steering relay 4188 to bat-
tery: through the upper winding of register relay
41{04. When relay 3884 releases at the end of
the impulse series, at which time register relay
4104 is energized, a circuit is establisheq from
ground over the lower normal contacts of relay
3804, the upper back contact of relay 3846, con-
ductor 3825, the lower front contact of relay 4108,
through the inner lower front contact and lower
winding of register relay 4104 to battery for lock-
ing-relay 4104 operated and through the wind-
ing- of steering relay 41071 which now operates;
locks’ itself over its inner upper alternate con-
tacts® to ground over conductor 4029 and the
lower front contact of relay 4627; extends its
locking ground to the locking winding of register
relay-4184; opens the operating circuit of steer-
ing-relay 4108 at its inner upper contacts, which
relay-thereupon releases to disconnect the oper-
ating windings of the relays of the register 4186
from the contacts of the counting relays and
establishes a circuit from ground over its lower
front contact, the inner upper normal contacts
of ‘steering relay- 4111, to battery through the
winding of steering relay 4i 18 for operating relay
4118 to connect the operating windings of the
relays- of register 4418 to the contacts of the
counting relays. -

Impulses for the fifth' digit series received
cause the operation and release of the counting
relays-and the relays.of register 4116 in the man-
ner: previously - deseribed. in connection with the
first-impulse series received, relay 3804 reoperat-
ing.upon the receipt.of the first digit of this series
and releasing after the last. When counting

—
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relay-3809 operates upon the first imipulse: of ithiss
series to conneet ground to conductor 38148, with:
steering relay 4{18 operated, the circuit is ex+-
tended over the inner upper and'lower contacts:
of reiay 4118 and conductor 3817, over:the lower
normal contacts and through the upper winding-
of relay 3818 to battery, whereupon relay 3816
operates-and locks over its lower: alternate con=
tacts, conductor 3818; the next to lower front con-
tact of relay 4107 and’over the upper back con-
tact of relay 4117 to ground on conductor 3808.
It has been assumed that five impulses for: the:
dialed units digit 5 are transmitted in this im=-
pulse series causing the operation of counting
relay 383 in response to the fifth and last-im--
pulse and the consequent'operation of relays 4111
and 4118 of register 4118. The operating cireuits’
Tor these two relays extend from ground placed-
on conductors 3818 and 3822 by counting' relay-
3813, over the inner lower and middle upper-fromt:
contacts- of relay- 4118 to battery through the
cperating windings of -these register- relays.
When relay 3804 releases at the-end of the im=-
pulse series, a further locking: cireuit-is estab-

5 lished for relay 38i6 from ground on -conductor

3808 over the lower normal contacts of- relay"

" 3804, the inner front contact and lower winding-
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of relay 38!6 to battery and this locking ground
is extended over the upper front contact of ‘relay:
3816, conductor 3824, the lower front contact of *
relay 4118, the inner upper front contact and
upper winding of register relay 4111 to battery
and through the inner lower: front contact and’
lower winding of register relay 4114 to battery to
lock these register relays in their operated con-
dition. 'This locking ground also causes steering
relay 4147 to operate; lock itself over its own"
inner upper front contacts to ground on the lower-
front contact of relay 4197; to extend its locking-
ground to the locking circuit of the operated reg-
ister relays 4111 and 4i14; to open the circuit of
relay 4118 which now releases to ‘disconnect the
operating windings of the relays of -the Tegister:
4116 from the contactsof the counting relays and’

5 2t 1ts upper back contact to open one locking cir-.

cuit of relay 3818.

When it is not known definitely whethera six
or a seven-digit number is to be dialed, the’
sender-delay relay 3118 will be operated from the
identifier as later deseribed and relay 311§ will’
operate. The circuit for operating relay 3116 is
under the control of steering relay 4627 and re-
lay 4300 if the first digit registered in the sender
is the hundreds numerical digit, and relay 4308

= has therefore been operated, and ‘may bhe traced

from battery through the winding of reiay 8118,.
upper back contact of relay 3i {7, middie upper:
front contact of relay 2113, conductor 2118 of
the cable 3118, the lower No. | front contact of
relay 43280 over conductor 4§29 to ground . at
the lower front contact of relay 4327, The:cir-
cuit for operating relay 3115 is under the con-
trol of steering relay 4187 and relay 4331 if the
first digit registered in the sender is the"thou=
sands’ digit and relay 838! has therefore been
operated. This circuit may be traced as previous-.
Iy to conductor 3118, thence over the lower No.
| front contact of relay 4301, over conductor 4418
to ground at the lower front contact of relay’
4107. 'The operation of relay 3116 closes g eir-
cuit from ground over its lower contact and con-
ductor 3128 to a sender-timing: cifeuit which
starts a four-second timing interval. . If the.call-
ing: subscriber starts.to .dial the fifth numerical,
-digit before: the -expiration of. this interval re~
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iay 3117 operates in a circuit from battery
through its winding, upper back contact of re-
lay 312(, upper front contact of relay 3115, con-
ductor 3122 of cable 3118, lower No. 2 contfact
of relay 4300, conductor 4839, middle upper front
contact of relay 4927 to ground on conductor
2820 if the first digit registered in the sender is
the hundreds numerical digit or from conductor
3122 over the lower No. 2 contacts of relay 4301,
conductor 4128, the middle upper front contact
of relay 4107 to ground on conductor 3820 if
the first digit registered in the sender is the
thousands digit. Relay 3117 upon operating locks
over its inner upper front contact to ground on
conductor 3169 and at its upper back contact
opens the circuit of relay 3115 to cancel the
timing. If the subscriber does not start dialing
within the timing interval, relay 312{ operates
after the interval of four seconds measured by
the timing circuit over a circuit which may be
traced in part from bhattery through the upper
winding of relay 23121, the front contact of re-
lay 3116 to conductor 3123 and the call proceeds
as a four-digit numerical number.

When relay 31{7 operates, relay 328i is op-
erated to record the end of dialing. If the first
digit recorded in the sender is a third code digit,
the circuit for relay 320{ extends from battery
through its winding, conductor 3282, upper No.
4 front contact of relay 4382 which, with relay
4306, will be operated at this time from the
identifier, conductor 3i{24 of cable 3119, inner
lower front contact of relay 3125 which will have
been operated from the identifier, over conduc-
tor 3128, over the upper front contact of steering
relay 4111 to ground on conductor 38088, or over
the lower front contact of relay 3121 at the end
of the timing interval. If the first digit recorded
in the sender is a thousands digit and relays
4301 and 4307 and the no-sender delay relay
3125 are operated, the circuit of relay 3201 ex-
tends as traced over conductor 2282, thence over
the upper No. § front contact of relay 4301, con~
ductor 3i26 of cable 3119, the upper No. 2 front
contact of relay 3125, over conductor 3129 and
the upper front contact of steering relay 4107 to
ground, or to ground over the inner lower front
contact to relay 3i{2i at the end of the timing
interval or as traced to conductor 3126, thence
over the lower No. 2 contacts of sender-delay

relay 3115 if at the time operated, over conduc- :

tor 3128 and the upper front contact of steering
relay 4117 to ground on conductor 3808 or fo
ground over the lower front contact of relay
3121 at the end of the timing interval. If the
first digit recorded in the sender is 2 hundreds
digit and relays 4309 and 4308 and the no-sender
delay relay 3125 are operated, the circuit of re-
lay 3201 extends as traced over conductor 3202,
the upper No. § contacts of relay 4300, conduc-
tor 3127 of cable 3119, the upper No. 3 contacts
of relay 3125, conductor 3138, over the upper
front contact of steering relay 4627 to ground on
conductor 3808, or as traced to conductor 3i2T,
thence over the lower No. 3 contact of sender-
delay relay 3115 if at the time operated, con-
ductor 3128 to ground at the upper front con-
tact of steering relay 4107 or to ground at the
inner lower front contact of relay 3121 at the
end of the timing interval. Relay 3201 upon op-
erating performs functions tc be later deseribed.

Party identification test

When the sender was cut through to the call-
ing trunk by the operation of relay 4620 of the
trunk finder 4600, a circuit was established from
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ground over the lower No. 2 back contact of re-
lay 708, conductor 746, through the winding of
trunk connector relay 4700 individual to the call-
ing trunk, conductor 7122, brush 4824 of the frunk
finder, the lower No. 3 contact of relay 4620,
conductor 4630, over the lower No. 3 back con-
tact of relay 30605, through the windings of the
three-position polarized relay 3008, the upper No.
4 back contact of relay 3005, through resistance
3009, to battery thereby operating relay 3608. Re-
lay 3008 operates in this circuit but relay 4708
does not. Relay 3088 upon operating its lower
contacts caused the operation of relay 3018 in
a circuit from battery through its winding to
ground over the lower front contact of relay 3008.
Relay 3010 then locked over its upper No. |
front contact to ground applied to conductor 3108
by the operation of relay 3108 as previously de-
scribed, and relay 3010 established a circuit from
battery on conductor 3114 through the upper
winding of relay 3004, the upper No. 2 contact of
relay 3010, through resistance 3612 to ground for
preparing relay 3064 for operation. A circuit was
also established by the operation of relay 3106
for party test start relay 3001 over a circuit from
battery through its winding, over the lower No.
{ normal contacts of relay 3005 to ground ap-
plied to conductor 3107 by the operation of re-
lay 2106. Relay 300f upon operating bridged
at its upper No. 5 contacts the upper back con-
tact of relay 3008, bridged at its lower No. 4 con-
tacts the lower back contacts of relay 3860 and
established a circuit from battery on conductor
3114 through the lower winding of relay 3804 and

5 inner alternate contacts of relay 3881, over the

lower No. § back contact of relay 3006, to ground
on conductor 3110. Relay 3804 upon operating
establishes a circuit from ground on conductor
3110 over its front contact, the upper No. 4 front
contact of relay 30601 to battery through the
winding of slow-to-release relay 3607 which there-
upen operates and establishes an obvious circuit
for relay 3600 which also operates.

When relay 2884 operates at the start of the
first digit to be registered in the sender, it es-
tablishes a circuit for relay 3805 which may be
traced from battery through its winding and
upper No. { normal contacts, cver the lower No. ¢
contacts of relay 3010, conductor 3814, the upper
front contact of steering relay 4008, conductor
3829 to ground over the upper contact of relay
3806. Relay 3005 upon operating locks over its
upper No. | alternate contacts to ground on con-
ductor 3407 and transfers at its lower No. | con-
tacts the operating circuit of relay 300! from
ground on conductor 3{87 controlled by off-nor-
mal relay 3{86 to ground placed on conductor
30it by relay 2804 over the lower Nos. | and 2
contacts of relay 3810. When relay 3804 releases
at the end of the first digit series, it releases re-
lay 3604 which in turn opens the operating cir-
cuit of slow-to-release relay 3087. Since relay
3658 cannot release until relay 3087 releases dur-
ing the interdigital pause between the first and
second digits, the lower winding of relay 3004
is presented to the tip and ring conductors of
the calling line until relay 3987 releases, over a
circuit from battery through the lower winding
of relay 3004, the inner normal contacts of relay
3861, the inner alternate contacts of relay 3800
to conductors 4527 and 6628 and thence as traced
to the tip and ring conductors of the calling line.
If, as assumed, the tip party substation 100 is -
calling, there will be a connection to ground
through the winding of the ringer at such sub-
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station and relay 3894 should, therefore; be held
operated from this substation ground over con-
ductor £5827. When relay 3807 releases approxi-
mately .05 to .10 second after relay 368! releases,
i closes a locking eircuit for relay 3084 if velay
3084 has remained operated from the tip station
ground, over a cireuit from battery, through the
lower winding of relay 3404, cver the lower back
contact of relay 8687 through the winding of re-
lay 3613 and the front contact of relay 3084 to
ground on conductor 3{i2. Relay 3813 operates
in this locking circuit and establishes 3 circuit
for relay 23i&! "from baltery through its lower
winding, conductor 3132, lower No. 2 back contact
of relay 3383, front contact of relay 35613, upper
No. § fron{ contact of relay 3818, lower No. 2 front
contact of relay 3488 to ground at the upper back
contact of relay 3§87, Relay 3131 operates and
locks in a circuit from bastery through its upper
winding and inner upper front contact to ground
on conductor 2168 to register a tip party call.
Had relay 3084 released when its winding was
connscied $0 the conductors of the calling line
because of no direet ground encountered there-
on, it remains released and with relay ${3( not
therefore operated a ring party call will be reg-
istered. The tip and ring conductors of the dial-
ing loop are handled over continuity contacts of
relays 2888 and 3561 in order not to introduce
any false operation of the impulse responsive re-
lay 3888, During the time relay §8584 ig presenied
to the calling Iline, relay 2888 is held operated
in g loop circuit extending from battery through
its lower winding over conductor 3182, lower No.
2 back conbact of relay 2289, conductor 3i8%,
inner upper back contact of relay 3188, lower
normal contacts of relay 2188, conductor $883,
then through resistance 3814, over the lower No.
2 back confact of relay 3081 to ground at the
outer front contacts of relay 3088,

Seizure of an idie identifier

"The first digit dialed in the sender may be the
last leiter of a three-digit office code, the first
¢r thousands digit or the second or hundreds
digit of a numerical number depending upon
ar the tandem tickeling trunk was select-
ed from the hank of a first, second or third ge-
lector. In order to determine the classification
of the first digit registered in the sender, the
sender communicates with an identifier which
hias aceess to the seiectors in such a manner that
it can reconstruct the office code dialed by the
sibseribay give - this information o the
sender. When the first digit has been received in
the sender and steering relay 48487 has operated,
2 circulb is closed for the preference relay of the
first available i . It will be assumed that
the Grst identifier disclosed in Figs. 15 to 27, in-
clusive, has been constitibed the first preference
identifler to the sender disclosed in Figs. 28 to 43,
inclusive, by the cross-connection of terminal
2820 to the terminal 2824 in Fig. 25 and that this
i A circuit is
from ground through. the
relay 28807 allocated to this
Ho. B sender, over the upper
he identifier busy relay 2238%
nis identifler and to the No. §
he strapped ferminals 282§ and

identifior and to
back contoch of

a I N

to ¢

¢ lower morreal condacts of relay
:, upper front contact of relay
back contact of relay 3286,

ugh resistance 3287 {o battery. Relay 2905F
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thereupon operates, locks to ground over its lower
alternaie contacts; removes operating ground for
preference relays 2861F to 2918F, inclusive, allo-
cated to the same identifier and to all other
senders sc that no other sender may csuse the
seizure of this identifier; and esteblishes a circuit
irom ground over the upper normal contacts of
preference relay 2818F, thence in series over the
upper normal contacts of other preference relays
sllocated o the same identifier, over the upper
front contact of relay 29869F, conductor 2923,
through the winding of connector relay 2800F
allocated to the first identifier, to battery and
ground. Relay 28387 thereupon operates to ex-
tend control conductors from the seized sender
bo the frst identifier and closes an obvious cir-
cuit through the winding of relay 2881F which
operates to extend further control conductors.

Had the first identifier been busy then its busy
relay 2830F would have keen operated and the
circuit previously traced over conductor 2823
would have extended over the upper froni contact
of relay 2839F and the upper front contacts of
the busy relays of suceeeding busy identifiers,
thence over the upper back contact of the busy
relay of the first idle identifier to ground through
the winding of the preference relay of such identi-
fier. If it should be assumed that all identifiers
except the last are busy then this circuit will ex-
tend over the upper back contact of relay 28355
through the winding of the preference relay 2996L
of such identifier to ground over the normal con-
tacts of preference relay 29191, of such identifier
allocated to the last sender. Tt is to be noted that
the last identifier is the first choice preference
for the senders in the last group and the last
choice preference for the sender in the first
group, it being understood that the senders are
divided into a plurality of groups with the senders
in each group having a. common channel of aceess
to all identifiers.

With connector relay 28007 operated a circuit
is established from ground over its No. 3 contacts
and conductor 2781 to battery through the wind-
ing of relay 2760 of the identifier. 'This relay
which operates and connects ground to conduc-
tors, such as 2702 of the cable 2703, extending
to the upper windings of all busy relays 29328 to
28497 allocated to the first identifier and thence
through such relays to battery as illustrated in
connection with relay 2930F and all such busy
relays therefore operate with the exception of
relay 2839F whose upper winding is shunted over
conductor 2924 and the No. | contacts of relay
2881F to ground. Relay 2888F also establishes a
circuit for preparing the timing circuit of Fig. 27
extending from ground over its No, 2 contacts,
conductor 27128, over the lower back contact of
relay 2784 to battery through the winding of
start relay 27085 which thereupon operates and
locks over its upper No. [ contacts to ground on
conductor 2788. Relay 2785 upon operating com-
pletes an obvious circuit for relay 2764, and the
latter relay, upon operating, primes the timing
civeult 2779 to measure an over-all holding period

3 for the identifier during which period it should

complete all of its functions. 'This priming cir-
cuit may be traced from 139-volt source 2784 of
positive potential, over the inner upver contacts
of relay 2704, through resistance 2779E, over the
upper contacts of relay 2784 and resistance 27788
to ground through the condenser 27780, After
approximately nine seconds condenser 2778C will
become fully charged if the identifier has not
been dismissed and the potential applied from
the sotrce. 2784 through resistance 2T19B will be
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applied through resistance 2779D to the control
cathode of the tube of the timer. Since ground
potentia)l is applied over the No. 3 front contact
of relay 2785 and over the normal contacts of
anode relay 2775A to the other cathode of the
tube, the tube will fire across its cathode gap dis-
charging the condenser 2778C and will operate
anode relay 27124 in a circuit from ground on the
right cathode of the tube across the gap between
such cathode and the anode, through the lower
winding of anode relay 2779A to battery 2784.
Relay 27T92A locks over its upper winding and
upper alternate contacts to ground over the No.
2 front contact of relay 2705, extinguishes the
tube and closes a major alarm circuit over its
lower contacts. This alarm circuit is maintained
until the identifier is released as indicated by the
release of relays 27804 and 2785.

Relay 2704 upon operating also primes the tim-
ing eircuit 2788 to measure a period during which
the identifier awaits the operation of an identifier
trunk connector. This timing circuit may be
traced from haitery 2784 over the inner upper
contacts of relay 2794 throucgh resistance 2780E,
the inner lower contacts of relay 2784, conductor
2852, the back contact of relay 2922, conductor
2683, through resistance 2788B and condenser
2780C to ground. After apwroximately 3.4 of a
second condenser 2780C will become fully charged

if the identifier trunk connector, such as 4559F, ¢

has not become operated and relay 2822 has not
therefore operated. Thereupen the potential ap-
plied from the source 27288 through resistance
27288 will be applied through resistance 2780D
to the control cathode of the tube of the timer
2780 and since ground potential is applied over
the No. 3 front contact of reiay 2705 and over
the normal contacts of anode relay 2780A to the
other cathode, the tube will fire across its cathode
gap discharging the condenser thereover and will
operate anode relay 2788A over the right cath-
ode of the tube across the gap between such cath-
ode and the anode, through the lower winding of
ancde relay 27884 to battery 2784, whereupon
relay 2788A locks over its unper winding and
upper alternate contacts to ground over the No.
3 front contact of relay 2765, extinguishes the
tube and closes a circuit from ground at its lower
contacts, conductor 285!, the winding of relay
2025 to haitery, and to the trouble indicator cir-
cuit (not shown). Relay 2625 upon operating
locks in a circuit over its lower front contact, the
upner back contact of relay 2228 and conductor
2028, to ground over the lower back contact of
relay 2781A: closes an cohvious circuit for relay

2025 which operates and locks over its No. 4 con-

tacts to ground over the upper No. 2 contact of
start relay 2902, said last-mentioned relay having
operated in the meanwhile, as will ke explained
hereinafter, and over its inner upper contacts
connects ground to conductor 2708{ fo operate
identifier busy relay 2783 to prevent the seizure
of the identifier by any sender until the identifier
is released after the rectification of the trouble
encountered.

With connector relay 23815 operated a circuit
is established from ground over its Mo. 3 contacts
and conductor 288{ of cable 2808 to battery
throush the winding of start relay 2082 of the
identifier which thersuron operates fo start the
functioning of the identifier. A circuit is also
established from ground at the upper back con~
tact of relay 2083 of the identifier, conductor
2084 of cable 2838, the No. 88 contact of relay
2881¥ to battery through the winding of relay
2202F of the sender group including the sender
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taken into use which has the first identifier as
first choice. Relay 20802F thereupon cperaies
and locks over its MNo. | upper front contact, No. g
hack contacts of relays such as 2§621 allocated
the same sender group allecated to intermediate
identifiers, over the No. &4 upper back contact of
relay 28021 allocated to the last identifier to
ground on conductor 3i88. A circuilt is also es-
tablished for either the tip station relay 1709 or
the ring station relay (78i of the identifier. If
the sender found the cali to be from the ring
station and consequently on the party station test
relay 3804 did not remain operated and relay
3131 did not operate, a circuit was established
from. battery through the winding of relay (761,
conductor 1682 of cable 15808 INo. 27 contact of
relay 28837, conductor 2885 of cable 2833, lower
back contact of relay 3134, conductor 3{32, back
contact of relay 3804 to ground on conductor
3118. If the sender found the call to be irom the
tip station, as assuimned, and consequently test
relay 3004 remained operated during and after
party test to cause the operation of relay 313l,
a circuit was established from battery through
the winding of relay {788, conductor 1661 of
cable 1800, the No. 38 contacts of relay 28G4F,
conductor 2834 of cable 2833 to ground at the
lower front contact of relay 3131.

Operation of identifier-trunk-connector

Upon its seizure the identifier is also informed
that the calling trunk is located in the A group
of one hundred trunks by a circuit established

35 from ground placed on conductor 4610 by the

sender, over the lower front contact of relay 4858
and the upper No. | contacts of relay 4828 of
the trunk finder 4609, conductor 4657 of cable
2803, the No. 39 contact of identifier connector
relay 2808F, conductor 280 of cable 2889 tc bat-
tery through the winding of relay 2707. Had the
calling trunk been in the B group of one hundred
trunks a similar circuit would have been estab-
lished from ground applied over a relay such as
relay 4820 through a trunk finder of the B group
(corresponding to relay 8820 of the A group) to
a conductor, such as 4537 of cable 2838, over the
No. 48 contacts of relay 2840F, conductor 22fi
of cable 2809 to bhattery through the winding of
relay 2710.

Start relay 2002 of the identifier upon operat-
ing also established a circuit from hatiery
through resistance 2308 over its lower No. 3 con~
tacts, conductor 2181 of cable 2159, lower No. |
back contact of relay 2582, conductor 2%4{ of
cable 2500, the No. 25 contacts of identifier con-
nector relay 2880F, conductor 4533 of cable 2843,
lower No. | contact of relay 4620 of trunk finder
4600, trunk finder brush #4634, the No. 8 group
conductor 4635 of cable 2303, the No. %2 contacts
of identifier connector relay 2890F, conduetor
2808 of cable 2868, the lower front contact of
relay 2701, conductor 2788 of cable 2729, through
the winding of lock-out relay 4E58F allocated to
the first identifier and to the identifier-trunk-
connector having access to the Nos. § and 9 sub-
groups of the A group of trunks, over the inner
upper normal contacts of similar lock-out relays
allocated to other identifiers fo ground. Relay
45587 operates, locks over its upper inner alter-
nate contacts to ground, establishes an operating
circuit for the multicontact connector relay
£859F from ground through the winding of such
relay over the inner lower front contact of relay
4558F, through resistance 4580 to batiery. Re-
lay 4558F further establishes a circuit from bat-
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tery: through resistance 4561 over its middle up-
per front contact, conductor 4582, upper No. 4
contacts of identifier start relay 2002, conductor
2005 of cable 2928, the No. 38 contacts of iden-
tifier connector relay 282F, conductor 43529 of
cable 2802, lower No. 2 contfacts of relay 4428,
trunk finder brush 4523, conductor 72{ through
the windings of the three-position. polarized re-
lay 718 of the trunk, through resistance 738 to
battery. Multicontact relay 45591 of the identi-
fier-trunk-connector eircuit and. relay 718 of the
trunk circuit both operate, relay #853F extend-
ing a plurality of control conductors from the
calling trunk to the identifier.

It is to be noted that the ten subgroups of ten
trunks each of the A group of onie hundred trunks
appear in the vertical rows of terminal sets of
the banks of the trunk finders of the A group
and that each of the idenitifier-trunk-connectors
of which two are shown in Fig. 45 serve two of
such subgroups, the connector ¢ircuit comprising
the lock-out relays 4558F to 4558L and the con-
nector relays 45587 to 4859L serving the Nos. 8
and 9 subgroups of trunks or twenty trunks, the

eonnector circuit comprising the losk-out relays €

4563 to 45831 and the connector relay £384F to
45841, serving the Nos. | and § subgrouss and the
three other connector circuits (not shown) serv-
ing, respectively, subgroups 2 and 5, 3 and § and
7 and §. The manner in which the subgroup
conductors such as conductors 4538 . . . 4580 for
the No. 8 subgroup, which extends over the Nos.
41 to 58 contacts of the identifier connedtor re-
lay 28087 is paired to cause the operation of the
identifier-trunk~connector cireuit which has ac-
cess to the subgroup of trunks in which the call-
ing trunk is located, is indicated by the multi-
pling at the left of the contacts Nos., 4i to 50
of relay 2838F. For examuple, the ubﬁrcmp con-
ductors 4835 and 4858 for the Nos. § and 8 sub-
groups are connscted over the MNos. 58 and 43
contacts of relay 2828F to conductor 2808 for
operating the connector relay 4559F as previously
described and the subgroup conductors 4868 and
A%E3 for the INos.
nected over the Nos. 41 and 44 contacts of relay
2800F, conductor 2812 of cable 2809, the upper
contacts of relay 2787, conductor 27(1 of cable
2799 to ground through the winding of relay
43537 operative to cause the operation of con-
nector relay 45541,

Had relay 2710 heen operated, indicating
thereby that the calling trunk was in the B group
of one hundred trunks, then battery would have
been placed on one of the subgroup conductors
4635, 4888, etc. over a brush of a B group trunk
finder, over one of the contacts Nos. 41 to 50. of
identifier connector relay 2880F, over one of the
conductors of cable 2809 and a contact of relay
2710, over one of the five conductors of cable
2712 and thence to ground through the winding
of the preference relay of a B group identifier-
trunk-connector of Pig. 44 which has access to
the pair of subgroups of the B trunk group in

which the calling trunk is located in the manner |

previously described.

Fig. 44 shows the lock-out relays 4458F to
#458L and the connector relays 44597 to 445S5L
allocated to the several identifiers and to the
identifier-trunk-connector
Nos. 8 and § subgroups of the B group of trunks
- and the lock-out relays 4463F to 44§31 and the
©connector relays 4484F to 4464L: allocated to the
*several identifiers dnd to: the identifier-trunk-

connector circuit serving the Nos. | and. §: sub=

{ and 4 subgroups. are con-
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groups of the B group of trunks, the other thrée
identifier trunk connector circuits serving the
remaining subgroups of the B group of trunks
being omitted. Relay 4558F upon operating
establishes a circuit from ground over its No.
60 contacts and conductor 4571 to battery through

the winding of relay 2822.
Relay 2022 upon operating opens at its lower
back contact the previously traced timing cir-

‘euit for the timer 2780 to arrest the measurement

of the time . interval during which the trunk
identifier connector should function and at its
lower front contact establishes a timing circuit
for timer 2782 to measure a period during which
the identifier should complete the reconstiuc-
tion of the called office code, which interval is
terminated By the operation of relay 2016. This
timing circuit may be iraced from battery 2784,
over the inner upper contacts of relay 2704,
through resistance 27828, conductor 2654, lower
front contact of relay 2022, the back contact of
relay 201§, conductor 2855, through resistance
27182B and condenser 2782C to ground. After ap-
proximately .8 of a second condenser 2782C will
become fully charged if the reconstruction of the
called office code has not been completed and
relay 2816 has therefore not operated. There~
upon the potential applied from the source 2184
through resistance 27828 will be applied through
resistance 27820 to the control cathode of the
tube of timer 2782 and, since ground potential
is applied over the No. 3 froni contacts of re-
lay 2795 and over the normal contacts of anode
relay 2782A to the other cathode, the tube will
fire aceross its cathode gap discharging the con-
denser thereover and will operate anode relay
27824 across the gap between its right cathode
and the anode, through the lower winding of
anode relay 2782A to battery 2784. Relay 2782A
thereupon locks over its upper winding and up-
per- alternate contacts to ground over the No. 3 .
front contact of relay 2705, extinguishes the tube
and connects ground over its lower contacts and
conductor 2651 to battery through the winding of
relay 2025 and to the trouble indicator. Relay
2025 locks under the control of anode relay 2781A,
causes the operation of relay 2026 and estab-
lishes the eircuit for busy relay 2780 in the man-
ner previously described.

Relay T18 of the trunk circuit is polarized; and
in respornise to the closure of the operating cir«
cuit therefor previously traced operates to open
the shunt around retardation coil 733 at its up-
per No. B back contact to permit the identifier
to transmit 270-cycle alternating current over
the sleeve towards the calling line, and estab-
lishes a circuit from battery through resistance
2503 over the lower No. 3 back contact of relay
2502, conductor 2687 of cable 2180, the lower
0. | eontacts of identifier start relay 2002; con-
ductor 4585, the No. {2 soniact of menmﬁer con-
nector 1elay 4558¥, conductor 734, the No. 2 con-
tacts of relay 718, conductor 837 brush 851 of
the digit register 858, which it will be recalled
was advanced to the No. 2 terminal of its arc,
cver g conductor of the group 858 and a contact
in the No. 2 to No. i contacts of connéector re-
lay 4839F, a conductor of group 4566 to ground
through the winding of one of the group of trunk
code relays repreésented by relavs 2601 and 2510
thereby operating 2862 (not shown) of this group.
The second code letter A is thus transferred
irom the register 80 of the trunk to the trunk
register: 2680, Relay 718 also est@blxshes a cir-
cuit from battery through resistance 2568 over
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‘the lower No. 2 normal contact of relay 2502,
«conductor 2008 of cable 2180, lower No. 2 con-
tacts of relay 2602, conductor 4567, No. (6 con-
‘tact of connector relay 4568F, conductor 738,
.upper No. 3 contacts of relay 718 and conductor
136 to the lower contacts of the sleeve relay of
each trunk appearance on the banks of the se-
Jectors in order that the identifier may recon-
struct the digits which may have been dialed to
reach the trunk. This circuit is then further
‘completed as will be later described.

Reconstructing dialed ofiice code

The arrangement for reconstructing the called
office code in the identifier provides for the use
of a sleeve relay such as 783 connected to the
sleeve of each trunk appearance on the banks
of selectors. The code leads associated with any
trunk are connected to the contacts of sleeve re-
lays in all appearances of the particular trunk
involved. These trunk appearances may be at
the banks of the first, second and/or third selec-
tors. Where the bank appearances are ter-
minated in reotary oui-trunk switches, such as

that shown in Fig. 6, the code leads are con- -

nected to a bank of such a rotary out~-trunk
switch involved, over the brush associated with
such bank, over contacts of the sleeve relay of
the trunk appearance and over a second brush of
the switch and associated bank. With this ar-
rangement, whenh a connection is set up through
a particular bank appearance the code iead for
the trunk is connected over the contact of a sleeve
relay to the identifier-trunk-connector. There
will be a number of code leads connected between
the sleeve relays and the identifier-trunk-con-
nector, ene lead for each route appearance of the
twenty trunks of the two subgroups served by
the connector. Therefore, the battery connected
as previously traced to conductor 736 will be
connected through the lower contacts of some
sleeve relay to one of the code leads through the
trunk-ideniifier-connector to the identifier and
this will determine the route appearance to which
the call has been set up. The number of code
leads through the connector to the identifier,
therefore, will depend upon the number of pos-
sible route appearances of the trunk at the banks
of selectors. For example, if eight of the levels

of the first selector were involved in ticketed traf- ;

fic there would be a maximum of eight code leads
corresponding to the eight appearances through
the first selector. In a like manner, the maxi-
mum numher of route appearances that might
occur for the bank levels of the second selectors
available for ticketed trafiic would be eight times
eight or sixty-four route appearances or code
leads, if all two-digit codes were involved in the
outgoing ticketing traffic. 'The number of route
appearances from the banks of third selectors
is an indeterminate number depending upon the
number of routes involved through the banks of
the third selectors. Cross-connection racks,
such as 4468 and 4469 of Fig. 44 and 4568 and
4563 of IFig. 45, are associated with the identifier-
irunk-connector circuits so that the code leads
from the sleeve relays which are associated with
the same route appearance can be connected to-
gether, the only code leads brought through the
connector circuits being those required for sep-
arate route appearances. In some cases there
may be alternate routes to some offices in which
event the sleeve relays for the last two or three
trunk appearances in a bank level would con-
nect the code leads from the trunk to a separate
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code lead through the connector circuit to the
identifier to cause the operation of a special
route relay which would cause the call to be set
up over an alternate route. At the identifier
the code leads terminate in cross-connection
rack 2611 of Fig. 26 so that they may be cross-
connecied to operate a route relay, such as 2713,
or to operate one of the trunk translator relays
2612, 2613, ete.

The identifier is provided with one or more
route relays, such as 2713, for each called office
route (building). The contacts of the route re-
lay are associated with cross-connection racks
2744, 2715 and 2716 so as to convey to the sender
all of the information relating to the setting up
of the connection to the called office route in-
volved. The route relay for a called office route
will, in some cases, be operated directly from the
code lead while in other cases it may require
a combination of the information obtained from
the code lead and the digit which has been dialed
into the trunk before the route relay can be op-
erated. In still other cases, it may require a
combination of information from the code lead,
the digit dialed into the trunk and also the first
digit dialed into the sender to determine the op-
eration of the proper route relay. For example,
in case the {runk appearance is from the bank
of a third selector it is apparent that the route
relay will be operated directly from the code
lead since the subscriber has dialed the entire
three digits of the office code which will deter-
mine the route relay to be operated. When the
trunk appearance is from the banks of second
selectors and all three code letters are required
to determine the route, then the code lead will
be cross-connected at the rack 2611 to the wind-
ing of a trunk translator relay of the group 2612,
2513, etc. 'The operation of one of the relays
of the trunk code group 2681 to 2619 in accord-
ance with the setting of the digit register 850 of
the trunk in response to the dialed third code
digit will cause the connection of battery to one
of the conductors extending over contacts of the
operated relay of the group 2612, 2613, etc. and
terminating in the rack 2614 to operate the proper
route relay connected to a terminal of the rack
2614.

In case the trunk appearance is from the bank
of a first selector and all three code digits are
required to determine the roufe, then the code
lead of the first selector appearance will be con-
nected to a relay of group 2612, 2613, etc. and
through the operation of one of the relays of the
group 260{, 2610 battery will be connected to
one of the conductors terminating in the rack
2614 which may be cross-connected to one of
the sender translator relays 2615, 2616, etc.
thereby causing the operation of one of such
translator relays. The sender code relays 2620
to 2623 are operable over the identifier sender
connector in accordance with the setting of the
first register 4689 of the sender and the opera-
tion of one of these relays will connect battery
over contacts of the operated relay of the group
26i5, 2616, etc. and terminals of the cross-con-
necting rack 2617 to the proper route relay. It
will be apparent that with this arrangement
various combinations of bank appearances with
two- or three-digit office codes will cause the
operation of route relays over the various paths
involved. To simplify the drawings but one of
the route relays, 2713, has been disclosed but
possible connections to other similar route re-
lays have been indicated. .



2,678,968

33

There are some instances where different route
relays will be required for routes to the same
office building due to differences in operation such
as, for exarmple, in some exchange areas, where
6 and 7 digit numbers are invoived in the same
thousands group and it is thereiore necessary to
indieate the two- or three-digit office code %o
the sendszr, and also in some cases to add a sender
delay time in the sender for such ecalls. For
such connections, seversl route relays may be ve-
quired, one for the two-digit code, one for the
three-digit code and also one fer the particular
thousands number of the code where sender delay
is involved. The operation of a route relay for
sender delay may be involved only where a two-
digit office code is to be printed. Thus, the third
digit dialed, thousands, will determine whether
it is one of the conditions where g six or a seven-
digit number has been dialed and the sender
delay route relay must ne operated, or whether
the regular route relay to this office with no
sender delay is to be operated. If is apparend
that the third digit may be registered either in
the trunk or as the first digit in the sender de-
pending upcn whether the trunk appears on the
bank of a first or & second selector. In some
areas the fourth digit dialed in the above cases
will always determine definitely whether the
called number will have six or seven digits.
Therefore, whenever the fourth digit dialed is
the first digit received in the sender, the route
relay will be able to signal the sender whether
the called number will be a six or seven-digit
number and no sender delay will ke involved.
However, in those cases where the fourth diglt
dialed is the second digit registered in the sender
the route relay will have to give the sender the
sender delay signal as it has no access to the regis-
tration of such digit in the sender o determine
whether it is a digit of a six or seven-digit num-
ber. Thus, the sender delay will be involved only
when the route appearance is from the banks of

rst selectors.

The roube relay 27i3 is arranged to conirol
the sending of all the information to the sender
relative to the called office code, including the
digit which has been registered in the trunk.
The functions of the route relay are as follows:
To inform the sender whether the calied office
code has two or three digits; whether a repeater
is required ai the tandam point and whether the
called office code should be prefized by a onhe or
two-digit repeater code; whether the sender delay
should be added for those cases where either a
six-digit or a seven-digit number may be dialed;
to inform the sendsr as to the number of called
office code digits to he sent out by the sender in
setting vp & call to the distant point since the

bir
minate at a tandem office or at a partial tandem
poing; to send the three office code digits to the
sender or to control the sending of those digits
to the sender when they are registered in the
trunk or sender; to inform the sender as to
whether the first digit dialed into the sender is
1 office code digit, a thousands or g hundreds
aigit and directly or in conjunction with the call-
ing office register relays of the identifier to in-
orm the sender or the trunk or both whether
tickeiing of the call should ke canceled or
ther the reute should be denied or whether
a2 code has been dialed for which thers iz o
existing office.
It hias been assumed that the calling line was
associated with the ticketing trunk of Figs. T, 8
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and 9 over a first sslector appearance and that
sieeve relay 103 associated with that appearance
was operated. Consequently, when battery was
applied to conductor 12§ in the manner previ-
ously described, a circuit was completed from
said conductor over the lower contacis of relay
783, code conductor 737, strapped terminals of
rack 4%88, the No. {7 contacts of connector relay
A5B98 code conductor 4579, strapped over rack
2641 to the winding of trunk transiator relay
28{8, wherupon relay 2613 operates. Since it has
heen assumed that relay 2692 (not shown) of the
trunk code register 2689 has been operated, a cir-
cuit is establizhied from batiery through resist-
ance 2831 over the Wo. 7 confacts of relay 2682,
the next to upper contacts of relay 2834, to a
terminal of raek 3514, cross-connected through
the winding of relay 2518 of the sender translator
relays to ground thereby overating relay 2816,

In the meantime upcn the operation of the
identifier start relay 2682, a circuit was estab-
lished from ground over its upper INo. | contacts,
over the inner upper back contact of relay 2888,
t0 battery through the winding of relay 28i8
and in parallel over conductor 2587 of cable 2{88,
over the upper No. § back confact of relay 2587
to babttery through the winding of relay 2805,
Relays 2818 and 2583 both operated. A circuit
was algo established from hattery through the
winding of relay 2717 over conductor 2718, the
lower No. § front contacts of relay 2682, lower
back contact of relay 2063 to ground over the
middle upper back contact of relay 2883, Relay
2747 upon operating in turn operated relay 2749
over an cbvious circuit established over its upper
No. { contact. Relay 2718 upon operating estab-
lished a locking circuit for relay 2618 extending
from ground over its lower No. B contacts and
conductor 2720 to battery through the winding of
relay 28!8 said locking circuit being utilized to
prevent the release of relay 2810 after the oper-
ation of relay 2883 as subsequently sef forth. Re-
lays 2748 and 27!7 also prepared circuils to be
later established by the operation of the route
relay 2718, With the relays £008! and 4808 of
digit register 4888 of the sender operated, a eir-
cuit is established from ground on counductor
311 over the lower No. 4 back contact of relay
3288, conductor 3269, thencs over contacts of
the relays of digit register 4884 Lo one of the group
of ten ecnductors within the cable 4333 extend-
ing over the Nos, 4 to {3 contacts of the identi-
fier connector relay 2888F, over conductors of
cable 2887 and the hack contacts of relay 2§{8
to battery through the windings of the sender
code register relays 2620 to 2823 of the identi~
fier. In the casz assumed, register relays 4031
and 8305 are energized so & circuit is established
from ground on conductor 3283 over the upper
front contact of register relay 4008, the inner
upper back contact of register relay 4382, the next
to inner upper front contact of register relay
4881, conductor 4847 of cable 4838, the No. 8§
contacts of relay 2898F, g conductor of cahle
2587, over a back contact of relay 2515 to bat-
tery through the winding of sender code relay
2537 (not shown) to battery. Relay 2827 there-
upon operates and connects battery through re-
sistance 2819 over its next to uppsr contacts, the
third from bottom contact of the operated relay
of the sender translator relays, such for example
as relay 2818 to a terminal on the rack 2817 cross-
eonnected over conductor 2635 through the wind-
ing of roube relay 2718 to ground.




2,678,068

35
Transmitting the called office code digits o the
sender

The identifier is arranged to send the office
code digits to the sender using five leads for each
digit, two out of each group of five leads being
grounded in each case. If all three code digits
were dialed to reach the trunk, the upper ¥os, 8§,
4 and 5§ contacts of the operated route relay, such
as relay 2¥13, which are connected to terminals
of the racks 27{4, 2715 and 2716, will be cross-
connected to terminals connected to the wind-
ings of relays of the first code digit group 273
to 2732, of the second code digit group 2748 to 2149
and of the third code digit group 2758 to 2785
for operating relays of these groups correspond-
ing to the three code digits dialed. Each of these
relays is arranged upon ifs operation to con-
nect ground to a pair of terminals in the asso-
ciated cross-connecting rack. Rack 2722 is asso-
ciated with the relays of group 2738 {o 2738 and
has five terminals in which terminate the group
2788 of five ccnduciors over which the first code
digit is transmitied to the sender and to which
terminals the other pairs of terminals of the rack
are cross-connected in the proper combpinations
of two for the ten values of the first code digit.
Rack 2723 is associated with the relays of group
2740 to 274% and hag five terminals in which ter-
minate the group 2763 of five conductors over
which the second code digit is transmitted to
the sender and to which terminals the other
pairs of terminals of the rack are cross-con-
nected in the proper combinations of two for the
ten vaiues of the second code digit. Rack 2174
is associated with the relays of group 27586 to
2759 and has five terniinals in which terminate
the group 2788 of five conductors over whien the
third code digit is transmitted to the sender and

to which terminals the other pairs of terminals

of the rack are cross-connected in the proper
combinations of two for the ten values of the
third code digit. In the case assumed, that is,
that all three digits were dialed to reach the
trunk, and the thousands digit, therefore, would
be registered in the trunk register %52 and the
hundreds digit would he registered in register
48080 of the sender, the lower No. 3 front contact
of the route relay 27t3 is connected to a termi-
nal on the cross-connecting rack 272§ cross-
connectad to a terminal connected cver the lower
No. 3 front contacts of relay 2718 to conductor
2815 of cable 2888 to cause the operation of
relay 4387 of the sender to inform the sender
that the digit registered in the sender register
4089 was the hundreds digit.

If the entire oflice code cannot be sent from the
identifier tc the sender by the route relay, and
the third code digit has heen registered in the
trunk and transferred to the trunk code register
2608, the first code digit will be transmitted under
the control of the route relay through the opera-
tion of one of the relays of the group 2732 to
2733, the second code digit will be fransmitted
under the control cf the route relay through the
operation of one of the relays of the group 2748
to 2749, and the third code digit will be trans-
mitted under the control of one of the trunk code
relays 2688 to 2610, In this case the upper No. 5
contact of the route relay would be connected
to a terminal on vack 2716 cross-connected to
the winding of relay 2725 which relay upon op-
erating connects ground over conductor 2332 and
2633 to the Nos. { and 2 multiple contacts of the
relays of register 2689 the cooperating front con-
tacts of which relays terminate in pairs of ter-
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minals on the cross-connecting rack 2634 which
are cross-connected to the proper combinations
of two out of the five terminals connected to the
conductors of the group 2766 for the ten values
of the third code digit. In this case the lower
No. 2 front contact of the route relay which is
connected to g terminal on the cross-connecting
rack 2721, is cross-connected to a terminal con-
nected over the lower No. 4§ front contacts of
relay 2748 to conductor 28{4 of cable 2805 to
cause the operation of relay 4388 of the sender
to inform the sender that the digit registersd on
the register 43680 thersof was the thousands digit.

In case the second code digit dinled was regis-
tered in the trunk and transferred to the trunk
code register 2888, and the third code digit dialed
was registered in the sender and transferrved to
the sender code relays 2628 to 2628 in the manner
previously described, the operated route relay
would cause the transmission of the first code
digit through the operation of one of the reiays
of the group 272¢ to 2739 in the menner previ-
ously described. The second code digit would be
transmitted under the control of the operated
relay of the trunk code register 2698 and the
third cede digit would be transmitted under the
control of the operafed reiay of the sender code
group 2528 to 2029. In this case the upper No. 4
contacts of the reute relay would he connected
to a terminal on rack 27i8 cross-connected to
the winding of relay 2728 which upon operating
connects ground over conductors 2835 and 2635
to the Nos. 3 and 4 multiple contacts of the reiays
of register 2808, the cooperating front contacts
of which relays terminate in pairs of terminals
on the cross-connecting rack 2537 which are
cross-connecizd to the nroper combinations of
two out of five terminals connected to the con-
ductors of the group 2763 for the ten values of
the second code digit. The upper No. § conlacts
of the route relay would be connecied to a tar-
minal on rack 27{5 cross-connected to the wind-
ing of relay 2727 which upon operating connects
groung over conductors 2838 and 2232 to the Nos.
i and 2 multiple contacts of the reiays of the
group 2820 to 2628, the cooperating front con-
tacts of which relays terminate in paivs of ter-
minals on the cross-connecting rack 2545 which
are cross-connected te the proper combinations
of two out of five terminals connected to the con-
ductors of the group 2768 for the ten values of
the third code digit. The lower MNo. 3 frent eon-
tact of the route relay is connected to a ferminal
on rack 2721, cross-connected to a terminal con-
nected over the lower No. 2 contacts of the relay
2719 to conductor 2802 of cable 2865 to cause
the operation of relay €306 of the sender to in-
forin the sender that the digit registersd in reg-
ister 4988 therecf was the third code digit.

In certain cases the identifier will ohtain the
thousands digit from the sender in order to oper-
ate a route relay. This cccurs for those condi-
tions where the thousands digit dialed determines
whether the called office code is a two or a three-
digit code or where it is necessary to give a sender
delay signal to the sender. If 3 route relay has
been operated on a call for which a two-digit code
was dialed, and there is therefore no third code
digit to be considered, the upper No. § contact of
the route relay would be cross-connected over
the cross-connecting rack 271§ to a terminal con-~
nected with the winding of relay 2728 which upon
operating connects ground over conductors 2763
of group 2765 and conductor 2762 to cause the
operation of register relays 3308 and 3586 in the
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csender fo inform the sender. that no third code
digit was dialed. 'The <circuit over conductor
2768 may be traced over cables 2815 and 2768,
the No. 45 contacts of identifier connector relay
“2801(1, conductor 3515 of cables 2816 and 358,
to battery through the winding of relay 3505 of
the third code digit register 3588. The circuit
~over.conductor 2769 may be traced through the
cables ‘2815 and 2789, over the No. 46 contacts
of relay 2881F, conductor 3516 to battery through
the winding of relay 3506.

The lower No. 4 contacts of the route relay in-
volved with sender delay are arranged to be cross-
conhected over the cross-connecting rack 2770
to the terminal connected over the lower No. 3
contacts of relay 2717, thence over conductor 2817
of cable 2886, the No. 28 contacts of identifier
connector relay 2889F, conductor 3134 of cable
2803, to battery through the winding of: sender

- delay relay 315 of the sender or to the terminal
connected over the lower No. 4 contacts of relay
2717 thence over conductor 28i8 of cable 28085,
the No. 27 conlacts of relay 2888, conductor 3138
of cable 2823 to battery through the winding of
the no-sender delay relay 3125 of the sender to
inform the sender, whether or not a sender de-

+lay time should be used since the subscriber may
dial either a six or a seven-digit - number. This
sender delay signal is only given where it is not
possible for the identifier to-determine definitely
from the digit dialed that thecall is to a six or a
seven-digit point.

The lower No. | contacts of each route relay are
arranged to be cross-connected over the cross-
connecting rack 2771 to one of the three terminals
connected. over the upper Nos. 4, 5 and § con-
tacts of relay 2719, conductors 2§49, 2828 and 2321
of cable 2888, the Nos. 22, 23 :and 24 contacts
of identifier connector relay 2890F, conductors

- 4203, 4284 and 4285 of cahle 4933 through the
winding of either relay 4298, 4291 and 4262 of

- the sender to battery, depending upon whether
the connection requires the insertion of a low

~gain repeater in which event relay 4200 is oper-
ated, a high gain repeater in which event relay
4201 is operated or no repeater in which event
relay 4202 is operated.

The lower No. 2 contacts of each route relay
are arranged to be cross-connected over -the
cross-connecting rack 2772 to one of the four
terminals connectied over the upper Nos. i, 2 and
3 contacts and the lower No. | contacts of relay
2719, conductors 2822 to 2824, inclusive, of cable
2808, the MNos. {4 to 18 contacts: of identifier con-
nector relasy 28838F, conductors 4210 to £213 of
cable 4083, through the winding of one of relays
42086 to 4285 of the sender to battery depending
upon whether the sender is required to send out
all of the office code digits, part of such digits or
none of such digits.

The upper No. § contacis of each route relay
are arranged to be connected over conductor
264i and the cross-connection rack 2642 to the
operating winding of onz of the relays 2843 to
2645 for determining whether a ticket shall or
shall not be made for the connection or whether
the call shall be denied to the calling subscriber.

The upper No. 2 contacts of each route relay are
arranged o be cross-connected over -terminals
of ‘cross-connecting rack 2773, over contacts of
relays 2774 and 2775 and the terminals of cross-
connecting rack 2776 to the windings of the ten
rate register relays of the group 2¥9¢ to 2783
whereby under the joint control of the route re-
“lay ‘and velays 2714 and 2775, one.of the rate
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register relays becomes operated to inform the
sender concerning the rate to be charged for the
connection. ‘Each one of these rate relays upon
operating connects ground to two terminals of the
cross-connection . rack associated therewith,
cross-connected to two out of the five terminals
in which the five conductors of cable 2826 termi-
nate, which conductors extend over the Nos. § to
¢ contacts of identifier connector relay -286iF,
conductors 3832 to 3836, inclusive of: ecable 3837
to battery through the windings of rate register
relays 3827 to 383!, inclusive, of the rate register
of the sender.

The identifier will slways transfer the digit
registered in the trunk code register 2680 to the
sender. For this purposs, relay 2747 upon oper-
ating connects ground over its lower Nos. | and
2 contacts and conductors 2648 and 2847 to the
Nos. 5 and & multiple contacts of relays of the
register 2668, the cooperating front contacts of
which relays terminate in pairs of terminals on
the cross-connecting rack 2648 which are cross-
connected to the proper combinations of two out
of five terminals connected to the conductors of
cable 2827 for the ten valuss of the digit dialed
to the trunk. These conductors extend over the
Nos. 47 to 51 contacts of identifier connector relay
2801{¥ and the conductors 8536 to 3535 of cables
2816 and 353¢ to hattery through the windings of
the relays 3521 to 3825 of the trunk register 3529
of the sender.

It has been assumed that the calling subscriber
has dialed the office code MAR, as g consequence,

‘relay 2882 of the trunk code register 2680, relay

2527 of the sender code register comprising re-
lays 2628 to 2629, and route relay 27i3 have been
operated. With relay 2717 and route relay 2713
operated, a circuit is established from ground
over thie upper No. 8 contacts of these relays

-and- strapped terminals of cross-connecting rack

2144 fo bhattery through the winding of relay

2837 (not shown) of the group 2750 to 2739 which

operates and connects ground over conductors
2781 and 2782 of cables 2768 and 2815, the Nos.

' 32 and 34 contacts of identifier connector relay

2801, conductors 3412 and 3444 of cables 2816
and 32{9 to battery through the windings of

‘relays 3402 and 484, respectively, of the first

code digit register 3482 of the sender. A circuit
iz also established from ground over the upper
No. 4 contacts of relays 2717 and 27i{3 and
strapped terminals of cross-connecting rack 2745
to battery through the winding of relay 2726
which coperates and conneects ground over con-
ductors 2835 and 2638, contacts of the operated
register relay 2882 of the register 2688, conduc-
tors 2784 and 2765 of cables 2788 and 2815, the
Nos. 8 and 38 confacts of connector relay 2881F,
conductors 2431 and 3433 of cables 284% and
8433 to batfery through the windings of relays
2421 and 3423, respectively, of the second code
digit register 3428 of the sender. A circuit is
also established from ground cver the upper No.
S contacts of relays 2717 and 27(8 and strapped
terminals ‘of cross-connecting rack 27i§ to bat-
tery through the winding of relay 27¥27 which
operates and conneciz ground over conductors
2532 and 2839, contacts of the operated register

‘relay 2627 (ot shown) of the sender code reg-

ister, conductors 2787 and %788 of cables 2768
ang 221, the Wos. 42 and 45 contacls of relays
2801F, conductors 2612 and 3545 of cahles 2815
and 8510 to battery through the windings of
relays 3802 and 2585, respectively, of the third
code digit register 3569 of the sender. .A further
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circuit is also established from ground over the
lower Nos. ! and 2 contacts of relay 2%{1, con-
ductors 2846 and 2847, contacts of the coperated
relay 2682 of the register 2800, conductors 2828
and 2525 of cable 2827, Nos. 47 and 48 contacts
of relay 288IF, conduciors 3528 and 3528 of
cables 2818 and 3531 to battery through the wind-
ings of relays 2521 and 3523, respectively, of the
trunk register 3500 of the sender.

For transferring each digit value of any digit
from the identifier to the office code or frunk
registers of the sender, the conductors of a cable
extending to the identifier connector are grounded
and the relays of the proper sender register are
operated in accordance with the following table:

TABLE IIT
Cable Con- fof,
s Sender Register
Digit G(}'ggtxfﬁd Relays Operated
1,2 XX01, XX02
1,3 XX01, XX03
1,4 XX01, XX04
1,5 XX01, XX05
2,3 XX02, XX03
2,4 XX02, XX04
2,5 XX02, XX05
3,4 XX03, XX04
3,5 XX03, XX05
4,5 XX04, XX05

Since in the case assumed, the third office
code digit was registered in register 2888 of the
sender and the sender must be informed of this
fact, a circuit is also established by the opera-
tion of the route relay 27i3 from ground over
its lower No. 2 contact, strapped terminals of
cross-connecting rack 2721, the lower No. 2 con-
tacts of relay 2718, conductor 2812 of cable 2303,
the No. 2f contacts of relay 2808F, conductor
4303 of cable 4633 to battery through the wind-
ing of relay 4388 of the sender, which relay op-
erates and closes an obvious circuit for relay
£302. Had the number dialed been one in which
the thousands digit was the first digit registered
in register 4888, then the operated route relay
would have its lower No. 3 contact so strapped
abt rack 272¢ as to cause the operation of relays
4307 and 438§ of the sender or had the number
dialed been one in which the hundreds digit was
the digit registered in register 4083, then the

lower No. 3 contacts of the operated route relay ¢

would be so strapped at rack 272f as to cause
the operation of relays 4288 and 4384.

It will be assumed that the operated route
relay 27i2 has also established a circuit for
causing the operabtion of relays 4222, 4209, 2644
and 3{25. The circuit for relay £202 may be
traced from ground over the lower No. { con-
tacts of relay 2712, strapped terminals of cross-
connesting rack 2%7{, the upper No. § terminals
of relay 2718, conductor 282{ of cable 2886, the
No. 24 contacts of identifier connector relay
23307, conductor 4285 of cable 4833 to battery
through the winding of relay 4202, the opera-
tion of which relay informs the sender that no
repeater is required for the connection, The cir-
cuit for relay £288 extends from ground over the
lower No. 2 contacts of route relay 2713, cross-
connected terminals of rack 2772, the upper No.
3 contacts of relay 2748, conductor 2825 of cable
2888, the No. {8 contacts of relay 2888F, con-
ductor 4218% of cable 4033 to battery through
the winding of relay 4208, the operation of which
relay informs the sender that all of the office
code digits registered in the sender are to be
retransmitted by the sender. The circuit for
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relay 3125 extends from ground over the lower
No. 4 contacts of the route relay 27i3, cross-
connected terminals of rack 271§, the lower No.
£ contacts of relay 2717, conductor 2818, the No.
27 contacts of relay 28807, conductor 3135 of
cable 2803 to battery through the winding of
relay 3i25 which, upon operating informs the
sender that no delay of the functions of the
sender to await the dialing of a seventh digit
is required. A circuit is also established from
ground over the upper No. 2 contacts of relay
27117, the upper No. | contacts of route relay
2713, conductor 2644, strapped terminals of cross-
connecting rack 2642 to bhattery through the
upper winding of relay 2644,

Following the registration of the three code
digits and the trunk digit in the registers 3400,
3420, 350¢ and 3528 of the sender, a checking
circuit is established through contacts of the re-
lays of these registers which shouid be continu-
ous if two relays of each register have been op-
erated, if one relay of the group 4206 to 4209
has been operated, if one relay of the group 4200
to 4202 has heen operated, if one of the relays
43648, 8307 or 4308 has been operated, if one of
the relays 2643, 2644 and 2645 has been operated,
and either relay 3145 or 2125 has been operated.
This circuit may be traced, for the specific digits
and conditions registered as above noted, from.
battery through the winding of relay 20!{ of Fig.
20 of the identifier over conductor 20{2, the lower
back confact of relay 2645, the upper front con-
tact of relay 2684, the uppsr back contacts of
other relays of the group, the upper back con-
tact of relay 2643, conductor 2548, the No. 67
contacts of identifier connector relay 288{F, the
No. 2 upper front contact of relay 28027, lower
back contact of relay 2892I, No. 2 upper back
contact of relay 2862L, conductor 2830, lower
No. & alternate contacts of relay 4388, lower No.
4 back contact of relay 4387, lower No. 4 normal
contacts of relay 4368, conductor 33§ of cable
3119, lower No. 4 back contact of relay 31185,
upper No. 4 front contact of relay 3125, conduc-
tor 2137 of cable 3419, upper No. § front contact
of relay 4282, lower No. | back contact of relay
4201, upper No. 4 back contact of relay 4290,
upper front contact of relay 4209, upper No. 3
back contact of relay 4208, lower back contact
of relay 4297, unper back contact of relay 4206,
conductor 4244 to the first code digit register
3400, thence over the upper No. { back contact
of relay 346{, the upper No. 2 front contact of
relay 3482, the upper No. { back contact of relay

s 3483, the upper No. { front contact of relay 3404

and the No. | upper back contact of relay 3405
thereof, over the upper No. { front contact of
relay 3421, the No. { upper back contact of relay
3422, the No. 2 upper alternate contact of relay
3423, the No. { upper back contact of relay 3424,
and the No. | upper back contact of relay 3425
of register 3429, conductor 3418, the upper No. ¢
back contact of relay 3501, the upper No. 2 alter-
hate contact of relay 3802, the upper No. { bhack
contact of relay 3583, the upper Ne. 2 normal
contacts of relay 3504, and the upper No. ¢ front
contact of relay 35905 of register 3508, the lower
No. 2 back contact of relay 8588, the upper No. |
front contact of relay 3521, the upper No. { back
contact of relay 2522, the upper No. 2 alternate
contacts of relay 3523, the upper No. | back con-
tact of relay 3524, and the upper No. { back con-
tact of relay 3525 of register 3520, conductor
3517, the No. {0 contacts of identifier connector
relay 2851F, conductor 20123 of cable 2000 to
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ground over the upper back contact of relay.

2011t and in parallel to ground through the wind-~
ing of relay 2015 of the identifier. With this cir-
cuit established relay 291! operates.

If no third office code digit was registered on

the relays of register 3560, relays 3585 and 3566
wovld have been operated as previously described,
thereby maintaining the continuity of the ahove-
traced checking circuit from conductor 3416 over
the upper No. | back contact of relay 3581, the
upper No. 2 normal contacts. of: relay 3532, the
lower No. 3 back contact of relay 3598, the lower
No. 3 back contact of relay 3564, the lower No. 3
front contact of relay 33595, the lower No. 2 front
contact of relay 3586, and thence as traced.
With relay 29i@ previously operated, the oper-
ation of relay 2011 establishes a circuit from
ground over its inner upper front contasct and
the inner upper front contact of relay 20i& to
battery through the winding of relay 2082 which
thereupon operates and locks over: its inner upper
front contact to ground over the upper No.. |
contacts of relay 2882; opens ab its lower hack
contact the previously {raced. cireuit for relay
2117, which thereupon releases and in turn re-
leases relay 2719, followed after an interval by
the release of slow-fo-release relay 2816, and
closes a circuit from ground over. its inner lower
front confact and conductor 2814 through the
winding of relay 2618, to battery which relay
operates to disconnect the windings.of the relays
of the sender code register 26320.to 2629 from
the conductors of cable 2387 and to establish a
circuib from ground over its upper front contact,
conductor 2658 and the upper back contact of

relay 281§ to battery through the winding of relay. .

2021. When relay 2011 operated, & circuit was
established from ground over the upper back con-
tact of relay 2808, the inner lower front contact
of relay 281{, conductor 2817 of cable 2000, the
No. 83 contacts of identifier connector relay
2801F, conductor 283!, the lower No. { contacts
of off-normal rslay 3105 of the sender, thence
in parallel branches over the upper No. | con-
tacts and through the winding of opsrated relay
3128 to battery; to conductor 3438 over the upper
No. | front contact and through the winding of
reley 43088 to battery; from conductor 3138 over
the inner upper front conbact and through the
winding of relay 4282 to battery; from conductor
3138 over the inner wupper front contact and
through the winding of relay 4209 to battery;
from conductor 2{38 through the No. | lower:
front contacts and windings of register relays
3402, 3485, 3421, 3423, 3582, 3505, 352¢ and 3528
to battery and over conductor 2919 angd the lower
No. | contacts and through the lower winding
of relay 2645 to battery. If these locking paths
are effective then these relays wiil remain op-
erated when the previously traced operating ecir-
cuits therefor are opened upon the release of
relays 2717 and 2718 and consequently, relays
2014 and 2045 of the identifier will remain. op-
erated. If relay 2011 releases because of a
faulty locking path or relay 2045 releases due fo
a trouble ground in the sender, an alarm-circuit
will be established from ground over the upper
front contact of relay 2883, the lower back con-
tact of relay 2810, over the lower back contact
of relay 281t to conductor 2018 extending to the
alarm circeuit or over the lower front-contact of
relay 281! and the back contact of relay 2045-to
conductor 2818, If the locking paths in the
sender - are. satisfactory, a circuit will he estab-
lished from ground.over the upper. front- contact
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of relay 20603, the lower back contact of relay
2810, the lower front contacts of relay 2811 and
201§ to battery through the winding of relay 2016
which operates to establish a. circuit from ground.
over its front-contact, conductor 2028 of cable
2058, the No. 31 contacts.of identifier connector
relay 2860F, conductor §219-of cable 2883, over
the front contact -of relay 321 {; which is operated
as will be presently described, to battery through
the winding of relay 3288. Relay 3208 there-
upon operates to inform the sender that it may
proceed to set. up the connection. to the wanted
line and locks over its upper No. { contacts to
off -normail ground on: conductor 3111.

Setting up the connection

At the time the sender was taken for use and
the off-normal relay 2168 operated, a circuit was
established for relay 3%58 which may be traced
from battery through its winding over the inner
upper normal contacts. of relay 2881, conductor.
3103, to ground on the upper. No. 2 contacts of .
relay 3{08. Relay 3908 .upon operating connects
the winding of relay 3211 across the tip and ring
conductors of the out-pulsing. or fundamental
circuit which may be traced in part from.ring -
conductor 819-of the ticketing trunk, lower.No..3
contacts of relay 188, conductor 724, brush. 4626
and lower No. B contacts of relay 4828 of the
trunk finder 4689, conductor 4832, upper No. 4.
contacts of relay 3049, upper No. 4 back contact
of relay 3806; conductor 8815, inner upper nor-
mal contacts of relay 3902, conductor 3903,
winding of polarized relay 221!, conductor 2224,
lower normal contacts of relay 3992, inner upper.
contacts of relay 3909, conductor 3218, lower
No. 4 back contact of relay 3688, lower No. 4 front
contact of relay 3048, conductor 4624, the lower
No. 4 contacis of relay 4529%:and brush 4825 of.
trunk finder 4600, conductor 723; upper No. 2
contacts of relay 7169, to the +$ip conductor 829
of the ticketing trunk. If the trunk is.in a
standard condition and the batiery and ground
connected thereto at the- distant end are poled
in the proper direction, polarized relay 321! op-
erates and completes the circuit previously traced
for the checking relay 8208 of the sender which
operates to inform the sender that it may pro- .
ceed to set up.the connection to the wanted line.
Relay 3208 upon operating locks over its upper
No. | contacts to off-normal ground on con-
ductor 31it and at its upper No. & contacts con- .
nects ground to conductor 283! to lock the.op-
erated register relays of the sender in their op-
erated condition independent- of the identifier.

The operation of the off-normal relay 3i66.of .
the sender connected ground over ifs lower No. 2
contacts to conductor 3141, the No. & upper nor-
mal contacts of relay 3288; conductor 3242, the .
lower normal contacts: of testing jack 3905,
through the upper winding of polarized relay
3907, middle normal contacts of jack 3285 through
resistance 3986 and winding of polarized. relay.
3908 over the upper. back contact of relay 3889,
through resistance 2910 to battery. Relay 3908
operated in this circuit and relay %988 was-so
energized as to hold ifs armature against. its
back contact. A circuit was also established
from bhattery through resistance 2912, the lower
back contact of relay 39808, the lower normal con-
tacts of jack 3988 through the lower winding of -
relay 3906, over the upper normal .contacts of
jack 3905, the inner lower back contact of relay

. 3909, through condenser 39i{, over the inner-
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upper and middle back contacts of relay 3902 to
ground on conductor 3iif, but this circuit is

ineffective to charge the condenser since it is
shunted by the ground applied over conductor
3212 and the lower normal contacts of jack 3985
to the junction between the windings of relay
3006. As soon, however, as the checking relay
3208 operates as previously described it removes
ground from conductor 3212 whereupon the pre-
viously traced charging circuit for condenser 3811
becomes effective and polarized relay 3808 is
energized by such charging current in such a
manner as to operate its armature against its
front contact. The previously traced eircuit for

relay 3908 is opened by the removal of ground ;

from conductor 32i2 and relay 3908 releases.
Relay 2806 upon closing its front contact estab-
lishes a shunt for condenser 3%{{ extending over
the upper middle back contact of relay 3989, the
front contact of relay 3808, through the lower
winding of relay 3906, the upper normal contacts
of jack 2905 and the inner lower back confact
of relay 3909 to the other terminal of the con-
denser and the discharge current flowing through

the armature of such relay to its back contact.
The charging circuit for condenser 391{ is now
reestablished from battery through resistance
3918 over the upper back contact of relay 3998

the middle normal contacts of jack 3905, through
voth windings of relay 3806, the upper normal
contacts of jack 3985, the inner lower back con-
tact of relay 3809, through condenser 39if over
the inner and middle upper back contacts of
relay 3899 to ground on conductor 311t and re-
lays 3966 and 3908 are again operated in re-
sponse to the charging current. This cycle of
operations continues until ground is again con-

of relay 3%66 over conductor 3212.

Upon the first release of relay 3908 following
the operation of relay 3288, an operating circuit
for relay 3913 is established from batiery through

3804, upper back contact of relay 393{, upper
back contact of relay 3915, back contact of relay
3908, conductor 3916, upper No. 2 contacts of
relay 3268 to ground on conductor 3iif, and
relay 3813 operates, locking through the winding
of relay 3291 and over its front contact, the inner
lower back contact of relay 3931 to ground on
conductor 3{12. Relay 3901 being shunted does
not operate in this locking circuit until relay
3908 again operates. With relay 390! operated,
relay 3900 is held operated over the inner upper
alternate contacts of relay 2398{, over the front
contact of relay 3908, to ground on conductor
2946 and thus holds the out-pulsing circuit closed
through the winding of relay 32i{{ as previously
traced so long as polarized relay 3%08 remains
operated. When thereafter relay 3988 releases,
relay 3966 releases to open the fundamental cir-
cuit and to thus transmit the first impulse there-
over. Other impulses are then transmitted upon
the subsequent operations and releases of relay
3900 in response to the intermittent operation
of relay 39808.

When relay 3298 operated, a circuit was also
established from ground on conductor 3{{{, over
its upper No. & alternate contacts, conductor
3213, inner upper normal contacts of relay 3315,
conductor 3314, lower back contact of relay 4215,
back contact of relay 4217, to battery through
the winding of relay 4216. Relays 4215 to 4211,

the lower winding of relay 39866 again operates -

through the winding of relay 3988, resistance 3987,

nected to the junction point between fhe windings -

its winding, over the lower back contacts of relay
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inclusive, control the progress of selections iu
conjunction with the progress relays 4218 to
4222 and 4309 to 4313. Relay 4215 upon operat-
ing, with relay 4208 operated to indicate that
all office code digits are to be sent and with relay
8202 operated to indicate that no preliminary
series of impulses are required to include a re-
peater, establishes the circuit of progress relay
£220 which may be traced from hattery through
its winding, the lower No. 3 contacts of relay
4282, the upper back contact of progress relay
4221, the lower front contact of relay 4289, the
upper No. 2 contacts of relay 4292, the upper
iront contact of relay 4218, to ground at the up-
per back contact of relay £215. Relay 4228 op-
erates and locks over its inner upper front con-
tact to off-normal ground on conductor 3188,
and establishes a circuit for operating one of the
counting relays 3921 to 3933 in accordance with
the value of the first code digit registered in the
register 8488. Since it has been assumed that
the first code dizit registered was 6 and there-
fore register relays 3402 and 2404 ars operated,
a circuit is established from battery through the
winding of the No. § counting relay 8328 over
the back contact of its mate relay 3936, terminal
3046 cross-connected to the similarly numbered
terminal of regisier 3400 of Fig. 34, over the upper
No. # front contact of relay 3404, the uper No.
4 front contact of relay 3482, conductor 3417,
the lower front contact of progress relay 4228,
thence in series over the lower back contacts of
progress relays 422{, 4222, 4363 to 4313, con-
ductor £31{#, outer lower front contact of relay
3901, upper back contact of counting relay 3931,
upper back contact of relay 39{5, back contact
of relay 2883 to ground on conductor 3§i8. Thus
upon the first release of relays 3928 and 3988 to
open the fundamental circuit to transmit the
first impulse of the first code digit series, count-
ing relay 3926 is operated and upon operating
locks through the winding of its mate relay 3938
and over its front contact to ground applied to
conductor 2917 over the inner lower front con-
tact of relay 3961, the inner lower hack contact
of relay 3931, from off-normal ground on con-
ductor 3112. When relays 3983 and 3588 again
operate to terminate the first impulse, relay
2838 operates in the locking circuit of relay 3926
and extends the previously traced eircuit over
the strapped terminals 3946, the upper front
contact of relay 3536, the back contact of count-
ing relay 3825, to battery through the winding of
counting relay 3325. TUpon the next operation of
relays 38638 and 3860 to trensmit the next im-
pulse, counting relay 3925 operates. In this man-
ner, successive impulses are transmitted and
counted until, upon the transmission of the ffth
impulse, counting relay 3932 operates and locks
over a locking circuit extending serially through
its winding and the winding of its mate rclay
3632 over the lower back contact of relay 3515
to ground on conductor 3112, pen the termina-
tion of the fifth impulse, relay 3332 operates in
the locking circuit of relay 3922 and extends the
counting relay operating circuit previously traced
to terminal 3848 over the upper front contacts
of the operated counting relays 3932 to 3938,
inclusive, over the inner upper back contact of
relay 3931 to battery through the winding of
the No. { counting relay 292{. When the sixth
impulse is transmitted through the operation of
relays 3808 and 2200, relay 3821 opersies and
locks through the winding of its mate relay 3831
over its own front contact and the lower back
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contact of relay 3915 to ground on conductor
31i2.

Relay 3931 upcn operating opens the locking
circuit of relays 3%90{ and 39i{3 which now re-
lease in turn releasing the operated counting
relays $923 tc 3928 and 3933 to 2335. Relay
3321 also establishes a circuit for relay 3918 ex-
tending from battery through its winding, over
the upper front contact of relay. 383{ and the
upper back contact of relay 385 to ground on
conductor 3%i{6 as scon as relay 3898 releases
to terminate the transmission of the sixth im-
pulse. Relay 38918 thereupon operates and locks
through the winding of relay 28{5 over its own
front contact and the lower back contact of
counting relay 3932, now released, to ground on
conductor 3112, With relay 3881 released, relay
3900 is held operated over its original operating
circuit and consequently no further impulses are
transmitted upon the suhsequent intermittent op-
eration of relay 3808. Upon the next operstion
of. . relay 3888, the coperating ground for relay
3918 1s removed and relay 385 now operates
in the locking circuit of relay- 3818 and opens at
its lower back eontact, the locking circuit for
counting relays 3821, 3822, 393! and 3932 whic
release. All of the counting relays which were
operated to count the impulses of the first code
digit series have now been released.

Relay 2845 also removes ground from the op-
erating circuit of relay 4216 whereupen relay
4%{5 now. operates in a circuit from ground
through its upper winding, over the lower front
contact of relay 4215 and the hack contact of
relay 4217 to battery through the winding of
relay 4218 and at its upper back contacts opens
the previously traced circuit over which progress
relay 4228 was operated. When relay 2898 again
releases following the operation of reiay 3915, a
circuit is established from ground over conductor
3948, over its back contact, the upper front con-
tact of reiay 3915, over the upper back convact of
relay 3938 to battery through the winding of
counting relay 3926 and relay 392% operates and
locks in a circuit through its winding and the
winding of relay 3938 over its own ifront contact,
conductor 39171, the lower front contact of relay
3918, to ground on conductor 2iZ2 and relay
3538 operates in this locking circuit upon the
next operation of relay 2988. In response to sub-
sequent relesses and operations of relay 3308
counting relays 3223 to 3825 and 3932 io 3938
are operated and locked to count an interval of
approximately .6 second sufficient to allow the
selector switeh operated by the transmission of
the first code digit impulse series to hunt for an
idle trunk in the sixth bank level to which its
brushes have been raised. When relay 3933 op-
erates, it opens the locking circuit for relays
38145 and 2918 which thereupon release in turn
relzasing the operated counting relays. A ecir-
cuit is now establishied from ground on conductor
32i6. over the back contact of relay 3908, upon
the next relesse of such relay, over the upper
back contact of relay 3818, the upper back con-
tact of relay 3831, the lower back contact of relay
{89! to battery through the winding of relay
23912 and relay 28138 operates ang locks through
the winding of relay 3381 over its own front con-
tact, the inner lower back contact of relay 293¢
te ground on conductor 3112, relay 3801 operat-
ing in this locking circuit upon the next opera-
tion of relay 3808, With relay 2901 reoperated
and relay 3918 released, the impulse transmitting
and counting eircuits are restored to the condi-
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tion for controlling the transmission and count-
ing of the next impulse series.

When relay 3915 released, ground was reap-
plied to conductor 39{4 thereby establishing a
circuit over the lower front contact and through
the lower holding winding of relay 4215 to bat-
tery through the winding of relay 4217 where-
upon relay 42i71 operated to open the locking
circuit of relay 4216 previously traced through.
the upper winding of relay 42{3. Relay 421§ now.
releases and establishes a circuit for operating
progress relay 4221 which may be traced from
battery through the winding of such relay over
the lower No. 2 contacts of relay 4292, the upper
back contacts of progress relay 4222, the upper
front contact of progress relay 4228, the middle
lower front contact of relay 4289, the lower No. |
contacts of relay 4202, the back contact of relay
4216, to ground at the upper front contact of
relay 4215. Relay 4221 upon operating locks over
its inner upper front contact fo ground on. con-
ductor 3109, opens at its lower back contact the
counting relay control circuit extending from the
first code digit register 3462 and at its lower front
contact establishes the counting relay contrel cir-
cuit from the second code digit register 2428,
Since it has been assumed that the second code,
digit registered was 2 and thevefore register re-
lays 2421 and 2423 are operated, a circuit is es-
tablished from battery through the winding of
the No. 2 counting relay 3522 over the back con-
tact of the mate relay 3932, terminal 3942, cross-

.connected to the similarly nuinbered terminal of

register 3428, over the upper No. 5 contacts of
relay 3428, the lower No. 2 contacts of relay
3221, conductor 3418, the upper No. | back con-
tact of relay 3588, conductor 358, over the lower
front contact of progress relay 4221, over the
lower back contacts of succeeding progress. re-
lays, conductor 4314, the lower front contact of
relay 3%@4, the upper back contact of relay 3881,
the upper back contact of relay 35§15, the back
contact of relay 3888, to ground on conductor
38i6. In the manner previously described the
relays. 3922, 3824, 3932 and 393! are
operated. in response to the operations snd re-
leases of relay 3888 to count the transmission of
the second code digit series of two impulses.
Upon the cperation of relay 3834, relays 3381 and
3313 are released, relays 383{% and 39%{8 are op-
erated and the operated counting relays are re-
leased as previously described, whereupon the
counting relays are reoperated tc count 2 time
interval sufficient to permit the selector switch
operated by the second digit seriss to hunt for
an idle trunk in the second level of its bank to
which its brushes have been raised. At the end
of this interval the operated counting relays are
released, relays 3915 and 38{3 are released and
relays 3961 and 3913 are reoperated in the man-
ner previpusly described.

When relay 3918 operated, it removed ground
from conductor 3914 thereby releasing relays 6215
and 8217 and when it released at the termination
of the counting of the time interval and reap-
plied ground- tc conductor 33{4, the previously
traced operating circuit for relay 4216 was es-
tablished. A circuit is now established for
progress relay §222 extending from. battery
through its winding over the upper back contact
of progress relay 4389, the upper front conitact
of relay 4221, thence over the circuit previously
traced over the upper front contact of relay
4216, to ground at the upper back contact of re-
lay 42{8. Progress relay 4222 upon operating
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locks over its inuer upper front contact to ground
on conductor 3189, opens at its lower back con-
tact the counting relay control circuit extending
from the second code digit register 3429, and
at its lower front contact establishes the count-
ing relay conirol circuit from the third code
digit register 3580. Since it has been assumed
that the third code digit registered was T and
therefore register relays 3582 and 3585 are op-
erated, a circuit is established from battery
through the winding of the No. 7 counting relay
3927, over the back contact of the mate relay
3937, terminal 3847 cross-connected to the sim-
jlarly numbered terminal of register 3869, over
the upper No. 3 contacts of relay 3583, the upper
No. 4 contacts of relay 2582, conductor 3518, the
upper No. 2 back contact of relay 3586, conductor
3419, the lower front contact of progress relay
4222, over the lower back contacts of succeeding
progress relays, over conductor 431, the lower
front contact of relay 386, the upper back con-
tact of relay 3831, the upper back contact of
relay 3815, the back contact of relay 5208, to
ground on conductor 38{5. In the manner previ-
ously described, the counting relays 3321 to 3827
and 3931 to 3837 are operated in response to
the functioning of relay 3805 to count the trans-
mission of the third code digit series of seven im-
pulses. Upon the operation of relay 2383{, re-
lays 380! and 38i3 are released, relays 38{§ and
204§ are operated and the operated counting
relays are released as previously described,
whereupon the counting relays are reoperated
to count a time interval sufficient to permit the
selector switch operated by the third code digit
series to hunt for an idle trunk in the seventh
level of its bank to which its brushes have been
raised. At the eng of this interval, the operated
counting relays are released, relays 38i% and
3918 are released and relays 398! and 3843 are
reoperated in the manner previously described.

When relay 3315 operated, it removed ground
from conductor $8i4 thereby permitiing relay
42i5 to operate in the locking circuit of relay
42ig and when it released at the termination
of the counting of the time interval and re-
applied ground to conductor 3314, relay 42147 op-
erated, relay €216 was released and relay 4215
was held operated. A circuit is now established
for progress relay 4388 extending from battery
through its winding over the upper back con-
tact of progress reiay £318, conductor 8315, the
upper front contact of progress relay 4222, the
upper front contact of progress relay 4228, thence
as traced over the back contact of relay 42{%
to ground at the upper front contact of relay
4215. Progress relay 4385 upon operating locks
over its inner lower front contact to ground on
conductor 3102, cpens at its lower back contact
the counting relay control circuit extending from
the third code digit register 3508 and at its
lower front contact establishes the counting re-
lay control circuit from the digit register in
which the thousands numerical digit has been
registered. Relays 4382 and 4306 have been op-
erated from the identifier to inform the sender
that the third code digit dialed has been reg-
istered in the register 4880 and consequently
that the thousands digit 1 has been registered
in the register 43i3 by the operaticn of relay
4011 thereof. With progress relay 4388 operated
and relay 8817 operated indicating that the thou-
sands digit has been registered, a circuit is es-
tablished from bhattery through the winding of
counting relay 3921 over the inner upper back
contact of relay 3934, terminal 3941 cross-con-
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nected to the similarly numbered terminal of
Fig. 42, conductor 4223, the upper No. & back
contact of relay 4014 of register 4010, the upper
front contact of relay 4811, the upper No. 3 back
contact of relay 4812, the upper No. § back con-
tact of relay 4816, conductor 42%4, the upper
No. 5 contacts of relay 4306, the lower front
contact of progress relay 4389, the lower back
contacts of succeeding progress relays, conductor
4344, the lower front contact of relay 3381, the
upper back contact of relay 3931, the upper back
contact of relay 3815, the back contact of relay
3863 to ground on conductor 23915, In the man-
ner previously described, the counting relays
3921 and 3931 are operated in response to the
functioning of relay 3908, to count the trans-
mission of the single impulse of the thousands
digit series. Upon the operation of relay 3931,
relays 3961 and 3913 are released, relays 3915
and 383 are operated and the cperated count-
ing relays are released as previously desecribed,
whereupon the counting relays are reoperated
to count a time interval sufficient to permit the
selected switch operated by the thousands digit
series to hunt for an idle selector in the first
level of its bank to which its brushes have been
raised. At the end of this interval, the operated
counting relays are released, relays 38§83 and
3318 are released and relays 3381 and 3943 are
reoperated in the manner previously described.

If the thousands digit had not been registered
at the {ime progress relay #309 operated, the
transmission of impulses for the thousands digit
series would have been blocked by the connec-
tion of ground over the middle upper back con-
tact of progress relays 4343, 43i2, 4341 and 4310
over the middle upper front contact of progress
relay 4388, the upper No. 3 contacts of relay
4332, conductor 43i6, the lower back contact
of relay 4647 which will not have been operated,
conductors 4834 and 3212 to the junction point
between the windings of relay 3986 theveby ar-
resting the operation of pulsing relays 3528 and
3928, As soon as the thousands digit becomes
registered, this blocking cireuit is opened by the
operation of relay 4017 and the transmission of
the thousands digit series then proceeds.

When relay 3915 operated, it removed ground
from conductor 238{4 thereby releasing relays
£2{5 and 42{7 and when it released at the termi-
nation of the counting of the time inferval and
reapplied ground to conductor 39{d, the pre-
viously traced operating circuit of relay #£218
was established. A circuit is now established
for progress relay 4218 extending from battery
through its winding over the upper back con-
tact of progress relay 43i!, the upper front con~
tact of progress reiay 4389, the upper front con-
tact of progress relay 4£221{, thence as fraced
to ground at the upper back contact of relay
4215, Progress relay £3i8 upon operating locks
over its inner lower front contact to ground on
conductor 3188, opens at its lower back contact
the counting relay control circuit extending from
the digit register 4818, and at its lower front
contact establishes the counting relay control
eireuit from the digit register 4828, Since it
has been assumed that the hundreds digit 3 has
been registered in the register #4286 and there-
fore register relays 462f and 4822 thereof have
been operated, a circuit is established from bat-
tery through the winding of the No. 3 counting
relay 3922 over the back contact of the mate
relay 3833, terminal 3943, cross-connected to the
similarly numbered terminal in Fig. 40, over the
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upper No. 3 front contacts of register relay 402f,
the upper No. 2 front contacts of register relay
4822, the upper No. 4 back contact of register
relay 4826, conductor 4335, the upper No. & con-
tacts of relay 4396, the lower front contact -of
progress relay 4318, over the lower back con~
tacts of succeeding progress relays, ‘conductor
4344, the lower front contact of relay 3301, the
upper Lack contact of relay 3931, the upper back
contact of relay 3915, the back contact of relay
3588 to ground on conductor 3316. In the man-
ner previously deseribed, the counting relays
3521 to 3923 and 3931 to 3933 are operated in
response to the functioning of relay 3808 to count
the transmission of the hundreds digit series
of three impulses. Upon the operation of relay
3931, relays 2881 and relay 3813 are released, re-
lays 3915 and 39i8 are operated and the op-
erated counting relays are released as previously
described, whereupon the counting relays are
reoperated to count a time interval sufficient to
permit the selector switch operated by the hun-
dreds digit series to hunt for an idle coénnector
in the third level of the bank to which its brushes
have been raised. At the end of this interval,
the operated counting relays are released, re-
lays 8815 and 3818 are released and relays 3581
and 3813 are reoperated in the manner previously
described. If the hundreds digit had not been
registered at the time progress relay 4310 op-
erated, the transmission of impulses for the hun-
dreds digit series would have been blocked by
the connection of ground over the middle upper
back contact of progress relays 4313, 4314 and
434{, the middle upper front contact of relay
2310, the upper No. | contacts of relay 4302,
conductor 4317, lower back contact of relay 40217,
which will not have operated, conductors 4034
and 3212 to the junction of the windings of Te-
lay 3985 thereby arresting the operation of puls-
ing relays 3906 and 3908. As soon as the hun-
dreds digit becomes registered, this blocking cir-
cuit is opened by the operation of relay 4027 and
the transmission of the hundreds digit series
proceeds.

When relay 3915 operated, it remeoved :ground
from conductor 3914, thereby permiiting relay
4215 to operate in the locking circuit ‘of ‘reldy
4216 and when it released at the termination of

the counting of the time interval and rédpplied ;

ground to conductor 3814, relay 4217 operated,
relay 4216 released and relay 4215 was held -op-
erated. A circuit is now established for progress
relay 431! extending from battery through its
winding, over the upper back c¢ohtact of progress
relay 4312, the upper front contact of progiéss
relay 4310, conductor 4315, the upper front con-
tact of progress relay 4222, the upper front con-
tact of progress relay 4220, thience as traced
over the back contact of réldy 4216 to .ground
at the upper front contact of relay 4215.
Progress relay 4311 upon operating ‘locks ‘over
its inner lower front contact to ground on con-
ductor 3188, opéns at its lower back contdct the
counting relay comtrol eéircuit extending from
the register 4028 and at its lower front contact
establishes the counting Trelay control ~eircuit
from the register 41080. Since it has been as-
sumed that the tens digit 4 Has been registered
in the register 4100 and therefore relay 4104 has
been operated, a circuit is estabhshed from bat-=
tery through the winding of the No. 4 counting
relay 3924 over the back contact of the mate
relay 3934, terminal 3944-cross-conneéted to- ‘the
similarly numbered termingl in Fig: 41; ovér the
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lower No. 2 contacts of relay 4184, the upper
No. 4 normal contacts of relay 4il1, the upper
No. 3 back contact of relay 4182, the upper No.
4 back contact of reloy 4188, conductor 412f,
the upper No. § contacts of relay 4396, the lower
front contact of progress relay £3!{, the lower
back contact of progress reiays 43i2 and 4313,
conductor 4314, the lower front contact of relay
2881, the upper back contact of relay 38§31, the
upper back contact of relay 3915, the back con-
tact of relay 3993 to ground on conductor 3916.
In a manner previously described the counting
relays 282{ to 3%24 and 3%3f to 3934 are op-
erated in response to the functioning of relay
3508 to count the transmission of the tens digit
series of four impulses. Upon the operation of
relay 3881, relays 38081 and 39%i3 are released,
relays 3915 and 3218 are operated and the op-
erated counting relays are released as previously
described, whereupon the counting relays are
reoperated to count a time interval. At the
end of this interval the operated counting relays
are released, relays 3915 and 3818 are released
and relays 380{ and 39{3 are reoperated in the
manner previously deseribed.

The sending of the tens digit series, however,
depends upon whether the calling subscriber has
dialed the digit and upon whether from the
identification of the calling line number by the
identifier, the subscriber is entitled to have a
connection established to the desired line. If
the tens digit has not yet been dialed, relay
4107 will not have been operated, and the op-
eration of the impulse generating relays 3388
and 3968 will be blocked by the connection of
ground to the junction of the windings of re-
lays 3908 cover a circuit which may be traced
from ground over the middle back contacts of
progress relays 4313 and 43(2, the middle upper
front contact of relay 431{, conductor 4319, the
lower No. 2 contacts of relay #4382, conductor
4318, the lower back contact of relay 4107, con-
ductors 4034 and 3212 to the junction of the
windings of relay 8408. If the calling subscriber
is not entitled to make the call as determined
by the identification of his line which will have
peen compieted by this time, relay 3204 will not
have been operated from the identifier as wiil
be later described, and a second blocking circuit
will be effective as previously traced from ground
over the upper middle front contact of progress
relay 431, over conductor 43i8, the upper No.
4 back contact of relay 3284, conductors 4325 and
3212 to the junction between the windings of
relay 3806. It will be assumed, however, that
neither of these blocking circuits is effective
and that the pulsing relays have proceeded to
transmit impulses for the tens digit.

When relay 3915 operated, it removed ground
from conductor 3914 thereby releasing relays 4215
and 4217 and when it released at the termination
of the counting of the time interval and reap-
plied ground to conductor 38i4, the previously
traced operating circuit for relay 4216 was es-
tablished. A circuit is now established for prog-
réss relay 4312 extending from hattery through
its winding over the upper back contact of relay
4313, the upper front contact of rélay 43((, the
upper front contact of relays 4349 and 4221,
thehce as traced to ground at the upper back
contact of relay 4215. Progress relay 4312 upon
operating locks over its inner lower front con-
tact to ground on conductor 2188, opens at its
lowér back contact the counting relay controi
circuit extending from the digit register 4108, and
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at its lower front contact establishes the count-
ing relay control circuit from the digit register
£110. Since it has been assumed that the units
digit 5 has heen registered in the register 4{i3
and therefore relays 4il1 and 4114 thereof have
been operated, a circuit is established from bat-
tery through the winding of the No. 5 counting
relay 3925, over the back contact of the mate
relay 39335, terminal 3845 cross-connected to the
similarly numbered terminal in Fig. 41, over the
upper No. 4 front contact of relay 414, the upper
No. 4 front contacts of relay 4{11{, the upper No. 3
‘back contact of relay 4112, the upper No. 4 back
contact of relay 4{16, conductor 4122, the upper
No. 2 contacts of relay 4368, the lower front
contact of relay 4312, the lower back contact of
relay 4313, conductor 4314, the lower front con-
tact of relay 3981, the upper back contact of
relay 3831, the upper back contact of relay 38i5,
the back contact of relay 3968 to ground on con-
ductor 3%i{6. In the manner previously described,
the counting relays 3921 to 3925 and 3931 to
3535 are operated in response to the functioning
of relay 3563 to count the transmission of the
units digit series of five impulses.
eration of relay 3931, relays 3904 to 3813 are re-
leased, relays 3%15 to 3918 are operated and the
operated counting relays are released as previous-
ly described.

It will be recalled that relay 3125 was oper-
ated to inform the sender that no delay is neces-
sary to await the dialing of an additional digit
and therefore when the counting relay 393{ op-
erates, a circuit is established for the end of puls-
ing relay 3139 which may be traced from battery
through its winding over conductor 3449, the inner
upper front contact of progress relay 4312, con-
ductor 3141 of cable 3119, the lower No. 2 front
contact of relay 3425, conductor 3142, the inner
lower front contact of relay 3931 to ground on
conductor 3112, Relay 3139 operates and at its
inner upper front contact connects ground to
conductor 3242 extending to the junction point
between the windings of relay 3805 to block the
further operation of this relay and the generation
of impulses.

Had the third code digit dialed by the sub-
scriber been registered in the trunk and the
thousands digit been registered in the first digit
register 4009 of the sender, then the identifier
route relay would have caused the operation of
relays 4381 and 4387 of the sender rather than
relays 4362 and 4306. In this case, when progress
relay 4309 operates preparatory to controlling
the transmission of the thousands digit series of
impulses, a control circuit is established between
the winding of the appropriate one of the count-
ing relays 3824 to 3938, over contacts of the relays
of register 4688, conductor 4038, the upper No. §
contacts of relay 4387, over the lower front con-
tact of progress relay 4309, thence to ground over
the lower back contacts of succeeding progress
relays and conductor 4314 as previously traced.
Following the transmission of the thousands digit
series, progress relay 4310 operates and establishes
a control circuit hetween the winding of the ap-
propriate one of the counting relays over contacts
of the relays of register 4910, conductor 8224, the
upper No. 4 contacts of relay 4387 over the lower
front contact of progress relay 43{8, thence to
ground over the lower back contacts of succeeding
progress relays and conductor 4314 as previously
traced. In the event that the hundreds digit
has not been registered in register 4018 prior to
the operation of progress relay 43{0, the previ-
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ously traced impulse blocking circuit is extended
over the lower back contact of relay 4017, con-
ductor 4316, the lower No. § contacts of relay 4361,
over the middle upper front contact of progress
relay 4310 and thence to ground over the middle
upper back contacts of succeeding progress re-
lays. Following the transmission of the hundreds
digit series progress relay 43! operates and es-
tablishes a control circuit between the winding
of the appropriate one of the counting relays,
over contacts of the relays of register 4820, con-
ductor 4035, the upper No. 3 contacts of relay 4301,
the lower front contact of progress relay 43t1, the
lower back contacts of progress relays 4312 and
43i3 and conductor 4314 to ground as traced. In
the event that the tens digit has not been reg-
istered in register £028 prior to the operation of
progress relay 4311 the previously traced impulse
blocking circuit is extended over the lower back
contact of relay 4627, conductor 4217, the lower
No. 3 contacts of relay 4301, conductor 43i9, the
inner upper front contact of progress relay 4311,
over the middle upper back contacts of progress
relays 4312 and 4312 to ground. Following the
transmission of the tens digit series progress re-
lay 4312 operates and establishes a control circuit
between the winding of the appropriate one of the
counting relays, over contacts of the relays of reg-
ister 4186, conductor 4124, the upper No. 2 con-
tacts of relay 4307, over the lower front contact
of progress relay 4312, the lower back contact of
relay 4313 and conductor 434 to ground as traced.
In the event that the units digit has not been
registered prior to the operation of progress relay
4312, the previously traced impulse blocking cir~
cuit is extended over the lower back contact of
relay €i07, conductor 428, the lower No. 4 con-
tacts of relay 438{ and the middle upper front
contact of relay 43{3 to ground at the middle
upper back contact of relay 43i3. Following the
termination of the transmission of the units digit
series, the end of pulsing relay 3§38 is operated
in the manner previously described if the no-
delay relay 3125 has been operated to indicate that

5 a fifth numerical digit will not be dialed.

If sender-delay relay 3115 was operated, then
relay 3139 does not operate following the trans-
mission of the units impulse series and the count-
ing relays are reoperated as previously described
to count a time interval following which the
operated counting relays are released, relays
3915 and 3918 are released and relays 3261 and
3913 are reoperated in the manner previously
described. When relay 3315 operates at the end
of the transmission of the units digit series it
removes ground from conductor 3914 thereby per-
mitting relay 4215 to operate in the locking cir-
cuit of relay 4218 and when it releases at the
termination of the counting of the time interval
and reapplies ground to conductor 2914, relay
42i7 operates, relay 4216 releases and relay 4215
is held operated. A circuit is now established
for progress relay 4313 extending from bhattery
through the winding of such relay, over the upper
front contacts of relays 4312, 4310, 4222 and
4220, thence as traced over the back contact
of relay 4216 to ground at the upper front con-
tact of relay 4215. Progress relay 43(3 upon
operating locks over its inner lower front con-
tact to ground on conductor 3109, opens at its
lower back confact the counting relay control
circuit extending from the register 4100 and es-
tablishes a counting relay control circuit from
battery through the appropriate one of the count-
ing relays, over contacts of the relays of register
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4110, conductor 4122, the lower No. | contacts
of relay 4301, over the lower front contact of
progress vrelay 4313 and conductor 4314 to
ground. In the event the extra numerical digit
has 1ot been registered in the register 4116 prior
to the operation of relay 4313, the previously
traced ‘blocking circuit is established over the
lower back contact of relay 4117, conductor &1 23,
the upper No. | contacts of relay 4361 to-ground
at the middle upper front contact of progress
relay 4313. When counting relay 3531 operates
to count the last impulse of this digit series, with
sender-delay relay 3115 operated, a circuit is
established for the end of pulsing relay &i 39,
extending from battery through its winding, over
conductor 3140, the inner upper front contact
of relay 4313, conductor 3143 of cable 3119, the
upper No. | front contact of relay 31i8§, con-
ductor 3142, the inner lower front contact of
relay 3934 to ground on conductor 3i12.

‘Had the thousands digit dialed by the sub-
scriber been registered in the trunk and trans-
ferred to the trunk register 3520 of the sender
and the hundreds digit been registered in the
first -digit register 4800 of the sender, then the
identifier route relay would have caused the
operation -of relays 4308 and 4388 of the sender.
In this case, when progress relay 4389 operates
preparatory to coritrolling the transmission of
the thousands digit series, a control cireuit is
established between the winding of an appro-
priate one of the counting relays 3821 and 3539,
over contacts of the relays of register 3520, con-
ductor 3532, the upper No. § contacts of relay

4308, over the lower front contact of progress :

relay 4309, the lower back contacts of succeeding
progress relays and conductor 4314 to ground
as traced. Following the transmission of the
thousands digit series, progress relay 43{8 op-
erates and establishes a control circuit between
the winding of the appropriate one of the count-
ing relays over contacts of the relays of register
4000, conductor 4035, the upper No. 4 contacts
of relay 4308, the lower front contacts of progress
relay 4310 over the lower back contacts of suc-
ceéeding progress relays and conductor 4314 to
ground. Following the transmission of the hun-
dreds digit series, progress relay 4311 operates
and establishes a control circuit between the
‘winding of the appropriate oné of the counting
relays, over contacts of the relays of register
4010, conductor 4224, the upper No. 3 contacts
of relay 4308, the lower front contact of progress
relay 431, over the lower back contacts of suc-
ceeding progress relays and conductor 43i4 to
ground. In the event that the tens digit has
not been registered in the register 4840 prior to
the operation of progress relay 43i{i, the pre-
viously traced impulse blocking circuit is ex-
tended over the lower back contact of relay 40811,
conductor 4316, the lower No. 4 contacts of relay
4300, the inner upper front contact of progress
telay 4311, thence over the middle upper back
contacts of progress relays 43i2 and 42i3 to
ground. Following the transmission of the tens
digit series, progress relay 4312 operates and es~
tablishes a control circuit between the winding
of the appropriate one of the counting relays,
over contacts of the rélays of register 4628, con-
ductor 4035, the upper No. 2 contacts of relay
4308, the lower front contact of progress relay
4312, the lower back contact of progress relay
4313 and conductor 4314 to ground. In the event
the units digit has not been registered in the
register 4020 prior to the operation-of progress
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relay 4312, the previously traced impiilse block-
ing circuit is extended over the lower back contaét
of relay 4027 and conductor 4311, the lower No.
3 contacts of relay 4300, the middle upper front
contact of progress relay 4312, to ground at the
upper middle back contact of relay 4313.

If the no-delay relay 3i25 has been operated,
the end of pulsing relay 3139 is operated follow-
ing the operation of progress relay 4312 and the
counting of the last impulse of the ‘units series
by counting relay 3931 as previously described.
If, however, delay relay 3115 has béen operated
indicating that an additional digit will be dialed
and registered in register 4100, then following
the measurement of the time interval after the
transmission of the units digit impulse series,
progress relay 4313 will be operated to establish
a counting relay control circuit between the
winding of the appropriaté one of the counting
relays, over contacts of the relays of register
4100, conductor 4121, the lower No. ! contacts
of relay 4388, the lower front contact of progress
relay 4313 and conductor 4314 to ground. In the
event the extra digit has not been registered in
the register 4108 prior to the operation of prog-
ress relay #4313, the previously traced impulse
blocking circuit is extended over the lower back
contact of relay 4107, conductor 4318, the upper
No. | contact of relay 4380 to ground at the upper
middle front contact of progress relay 4313. Fol-
lowing the transmission of the extra digit series
the end of pulsing relay 3139 is -operated under
the control of sender delay relay 3115 and prog-
ress relay 4313 over the circiiit previously traced.

In the preceding discussion of the transmission
of the impulse series to set up the connection it
was assiimed that the sender transmitted all -of
the three code digit series and did not transmit
any preliminary series of impulses for including
a repeater in the established connection. -For
this purpose, relays 4202 and 4209 were oper-
ated from the identifier. It will now be assumed
that relays 428{ and 4209 are cperated from the
identifier to indicate to the sender that a series
of impulses to include a high gain repeater in
the connection is to be transmitted ahead of the
three code digit series and the numerical digit
series of the called line number. In this case,
upon the operation of relay 4216 4t the initia-
tion of impulsing, a circuit is establisbed from
battery through the winding of progress relay
4219, over the upper back contact of progress
relay 4229, the middle lower front contaet of
relay 4289, the upper No. 2 contacts of relay
4281, the upper front contact of relay 4216, to
ground at the upper back contact of relay 4215.
With relay 4218 operated and locked over its ifi-
ner upper front contact to ground on conductor
3188, a counting relay control circuit is estab-
lished from battery through the winding of the
No. 8 counting relay 3338, the back contact of
mate relay 3948, terminal 3858 strapped to the
sirnilarly numbered terminal in Fig. 42, over the
upper No. 3 contacts of relay 4281, the lower front
contact of progress relay 42i9 and thencde over
the lower back contacts of succeeding progress
relays and conductor 4314 to ground as fraced.
At the end of the transmission of this preliminary
series of ten impulses and the measurement of
a time interval, relay 421§ releases, relay 4211
operates and relay £215 is held operated where-
upon the circuit of progress relay 4228 is estab-
lished from hattery through its winding, over
the inner lower front contact of relay 4289, the
lower No. 4 contacts of relay 4281, the upper




2,878,968

: 55

.back contact of progress relay 4221, the lower
front contact of relay 4208, the upper front con-
tact of progress relay 4219, the lower No. 2 con-
tacts of relay 4261, the back contact of relay
4216, to ground at the upper front contact of
relay 4215. Progress relay 4220 upon operating
locks and establishes a control circuit from the
counting relays to the first code digit register
3400. From this point the control of selections
proceeds in the manner previously described.

If the connection requires the insertion of a
low gain repeater and the transmission of all
of the office code digits, relays 420% and 4289 are
operated from the identifier. In this case, upon
the operation of relay 4216 at the initiation of
impulsing, a circuit is established from battery
through the winding of progress relay 4218, the
upper back contact of relay 42§, the lower No.
2 contacts of relay 4283, the upper front contact
of relay €216 to ground at the upper back con-
tact of relay 42i5. Relay #4218 operates and
locks over its inner upper front contact to ground
on conductor 3168 and establishes a circuit from
battery through the winding of the No. { count-
ing relay 3921, over the back contact of mate
relay 3§31, terminal 3%&! cross-connected to the
-similarly nurmbered terminal in Fig. 42, the up-
per No. 2 contacts of relay 200, the lower con-
tacts of progress relay 4218, thence over the
lower back contacts of succeeding progress re-
lays and conductor 4314 to ground as traced.
At the end of the transmission of this preliminary
impulse series and the counting of a time in-
terval, relay 4216 releases, relay 8217 operates,
relay 6215 remains operated and a circuit is es-
tablished for progress relay 4219 from bhatiery
through its winding, over the upper back con-
tact of relay 4220, the middle lower front con-
tact of relay 4289, the upper front contact of
progress relay 4218, the lower No. | contacts of
relay 4200, the upper back contact of relay 42i6
to ground at the upper front contact of relay
4215. A control circuit is now established from
battery through the winding of the No. & count-
ing relay 3924, over the back contact of mate
relay 3984, terminal 3944 cross-connected to the
similarly numbered terminal in Fig. 42, over the
upper No. 3 contacts of relay 4288, the lower
front contact of progress relay 4219, over the
lower back contacts of succeeding progress re-
lays and conductor 43{4 to ground as traced.
Following the transmission of this series of four
impulses progress reiay 4228 is operated to con~
trol the transmission of the first code digit se-
ries and the remaining series of impulses are
transmitied in accordance with the called line
number in the manner previously described.

In some cases, the sender may be required to
send only two of the registered code digits in
which case relay 4208 will be operated from the
identifier, and if it be assumed that relay 4202
is also operated to indicate that no repeater is
required the circuit of progress relay 4221 will
be established at the outset of impulsing over
a circuit extending from battery through its
winding, over the lower No. 2 contacts of relay
4202, the upper back contact of relay 4222, the
lower contacts of relay £288, the No. 2 upper
contacts of relay 4282, the upper front contact
of relay 4216 to ground at the upper back con-
tact of relay 4218. Relay 4221 thereupon op-
erates, locks and establishes a counting relay
control circuit from battery through the ap-
propriate one of the counting relays, over the
contacts of the relays of the first code digit
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register 3400, conductor 3417, the upper No. {
front contact of relay 3506 (which will be op-
erated from the identifier to inform the sender
that only two office code digits have been dialed),
conductor 3518, the lower front contact of
progress relay 4221, thence over the lower back
contacts of succeeding progress relays and con-
ductor 4314 to ground as traced. Following the
transmission of the first office code digit series
and the counting of the time interval, relay 4216
releases, relays £217 and 4215 operate, and prog-
ress relay 6222 becomes energized in a circuit
extending from battery through its winding, over
the upper back contact of progress relay 4309,
the upper front contact of progress relay 4221,
the inner lower front contact of relay 4208, the
lower No. | contacts of relay 4262, the upper
back contact of relay 4218 to ground at the front
contact of relay 4215. Relay 4221 upon operat-
ing locks and establishes a counting relay con-
trol circuit from battery through the appropri-
ate one of the counting relays, over the contacts
of the relays of the second code digit register
3429, conductor 34i8, the upper No. 2 front con-
tact of relay 3586, conductor 3419, the lower
front contact of progress relay 4222 and thence
to ground as traced over conductor 4314. The
following numerical digit series are then trans-
mitted in the manner previously described.

If a high gain repeater is required in a con-
nection of this type, relay 4201 will be operated
from the identifier rather than relay 4202 and
with relay 6208 operated when relay 4246 operates
at the initiation of impulsing, a circuit is estab-
lished from battery through the winding of prog-
ress relay 6219, over the upper No. 4 contacts of
relay 4288, the lower No. 4 contacts of relay 4201,
the upper back contact of progress relay 4221,
the inner lower front contact of relay 4208, the
upper No. 2 contacts of relay 4201, the upper front
contact of relay 4218 to ground at the upper back
contact of relay £€245. Progress relay 4218 upon
operating controls the transmission of a prelimi-
nary series of ten impulses in the manner pre-

~ viously described following which, upon the oper-

ation of relay 4215 and the release of relay 4216,
a circuit is established for progress relay 422{
which may be traced from battery through its
winding; over the upper No. 2 contacts of relay
4208, the lower No. 3 contacts of relay 4201, the
upper back contact of progress relay 4222, the
Jlower contacts of relay 4268, the upper front con-
tact of relay 4219, the lower No. 2 contacts of
relay 8231, the upper back contact of relay 4216
to ground at the upper front contact of relay 4215.
Progress relay 4221 thereupon cperates to control
the transmission of the first of the two code digit
series, the remaining digit series of the called
number then being transmitted in the manner
previously described.

If a low gain repeater is required on a connec-
tion of this type, relay 42006 will be operated from
the identifier rather than relay #4202 and with
relay 4288 operated when relay 421€ operates at
the initiation of impulsing, a circuit is established
from battery through the winding of progress
relay 4218, over the upper back contact of prog-
ress relay 4218, the lower No. 2 contacts of relay
4286, the upper front contact of relay 4216 to
ground at the upper back contact of relay 4215.
Relay 4Z18 upon operating controls the transmis-
sion of a first preliminary series of one impulse
following which, upon the release of relay 4216 and
the operation of relay 4215, a circuit is established
for progress relay 4219 extending from hattery
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through its winding over the upper No. & contacts
of relay 4208, the lower No. & contacts of relay
4200, the uppsr back contact of progress relay
4221, the inner lower contacts of relay 4292, the
upper front contact of progress relay 4218, the
lower Wo. 1 contacts of velay 4228, the upper back
contact of relay 4245 to ground at the upper front
contact of relay 42i%. Progress relay 421§ upon

operating conirols the transmission of a second

preliminary series of four impulses following
wihich, upon the reoperation of relay 4216 and the
release of relay 4215, the circult of progress relay
4221 is established from battery through its wind-
ing, over the upper Mo. 2 contacis of relay 42§48,
the lower No. 8 contacts of relay #2688, the upper
back contact of progresg relay 4222, the lower
contacts of relay 4268, thence as fraced to ground
over the upper front contact of relay 5215 and
the upper back contact of relay 4215, Progress
relay 4221 upon operating controls the transmis-
sion.of the first of the code digit series following
which the transmission of the remaining digit
series of the called line number proceeds in the
manner previously described.

In some cases it may be necessary for the
sender to fransmit but a single office code digit in
which case relay 4287 will be operated from the
identifier. If it be assumed that no repeater is
required in this type of connection and therefore

that relay £292 is operated, then with relay 421§ ¢

operated at the outset of impulsing a circuit is
established from battery threugh the winding of
progress relay 4222, over thie upper back contact
of progress relay 4389, the middle lower contacts
of rslay 4387, the upper No. 2 contacts of relay
4202, the upper front contact of relay 42186, io
ground at the upper back contact of relay 4245,
Relay 4222 operates, locks to ground on conduec-
tor 3488, and establishes a counting relay control
circuit from battery through the winding of the
appropriate one of the counting relays, thence
over contacts of relays of the third code digit reg-
ister 38598 or relays of the second code digit regis-
ter 3426 depending upon whether a three or a two-

digit office code hag been dialed and relay 2500 °

is unoperated or operated, thence over conductor
3419, the lower front comtact of progress relay
4222 and to ground as previously traced on con-
ductor 4318, Following the transmission of this
code digit series, relay 42¢8 releases and with re-
lay 4%Z{5 operated a circuit is established from
battery through the winding of progress relay
4388, over the upper back contact of progresg relay
4318, over the upper front contact of progress re-
lay 6222, the lower contacts of relay 4287, the
lower Wo. I contacts of relay 42§2, the upper back
contact of relay 42(% to ground at the upper front
contact of relay 4215. Relay 4309 upon operat-
ing controls the transmission of the thousands
digit series following which the remaining digit
series of the called number are transmitted in the
manner previously dascribed.

In other cases, for example, if the trunk is a
direct trunk to a partieular office it is not neces~
sary to transmit any of the registered code digits
in which case relay £238% will be operated from
the identifier. On a direct trunk call no repeater
weould be required and therefore relay 4252 would
&lso be opers When, therefore, relay 42i8
operates at the outset of impulsing a cireuit is
estaklished from battery through the winding of
progress relay 4389 over the upper back contact
of progress relay 4318, the inner lower front con-
tact of relay 4288, the upper No. 2 contacts of
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relay 4282, the upper front contact of relay 4218
to ground at the upper back contact of relay 42145,
Relay 4308 upon. operating controls the trans-
mission of the registered thousands digit follow-
ing which the circuit of progress relay 4310 is
established from battery through its wiz wding over
the upper hack contact of progress relay 43141,
over the upper front contact of relay 4389, the
lower front contact of relay 4288, the lower No. |
contacts of relay 4282, the upper back contact of
relay 42148 to ground at the upper front contact of
relay 4215, Progress relay 438 upon operating
conirols the transmission of the registered hun-
dreds digit series following which the remaining
digit series of the called line number are trans-
mitted in the manner previously described.

Calling line identification

It will be recalled that following the seizure of
the identifier and its ascociation of the identifier
with the ticketing trunk, a route relay was oper-
ated in accordance with the called office code
registrations which, in turn, operated relay 2684..
Before the first check test was made to determine
if the identifier has properly transferred the
called office code digits to the sender, the ter-
mination of which test caused the coperation of
relay 2821, a test is made to determine if the
denied service register relay 2923 has been falsely
operated by an unstandard ground condition.
If this is found to be the case, a circuit is estab-
lished from battery through the winding of relay
2081, over conductor 2852, the next to upper con-
tacts of relay 2644, conductor 2053, the lower
hack contact of relay 2021, the upper contacts of
denied service register relay 2623, the upper back
contact of relay 2824 to ground over the upper
back contact of relay 2031. Relay 285¢ will
therefore operate, lock over its inner lower con-
tacts to ground over the upper No. 2 contacts of
relay 2002 and establish obvious circuits for re-
lay 2027 and to the trouble indicator. Also at
this time a circuit is established from battery
through the winding of relay 2054, over the inner-
upper back contact of relay 282! to conductor
2045 and to the No. |5 contacts of the operated
identifier trunk connector relay 4558F to test
for a false ground which might be connected at
such connector relay: If relay 2854 operates in
response to such a false ground, it closes obvious
circuits for relay 2927 and to the trouble indi-
cator. In case relay 2823 is operated during
these checking periods due to the operation of
vacant code relay 2845, relay 28{! would not be
operated since its circuit would not be completed
by the operation of one of the relays 2542, ete.
through the operation of a route relay and there-
fore the previously traced eircuit for relay 2621
would not have been completed. Under this
condition relay 282{ is operated under the con-
trol of relay 2033 associated with the timing
circuit shown in the lower left portion of Fig. 20.

When relay 2822 operates following the opera-
tion of connector relay 43587 of the identified
trunk connector of Fig. 45, an obvicus circuit is
established thereby for relay 2632, which, upon
operating, opens at its upper back contact the
shunt of timing condenser 2958; closes a circuit
from the source 2858 of 130 volts positive po-
tential over its inner upper contacts, upper back
contacts of relay 2833, through resistance 2057
and condenser 2858 to ground and at its lower
contacts, prepares a circuit for the anode relay
2024, After a time interval of approximately .2
second, condenser 2858 becomes fully charged
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whereupon the potential of source 2085 becomes
applied through resistances 2837 and 2€88 to the
left cathode of the tube 2886 and, since the right
cathode of this tube is connected over the lower
normal contacts of relay 2633 to ground over thce
upper front contact of relay 2682, the tube fives
geross its cathode gap, discharging condenser
2058 thereover and completing the circuit of
anode relay 2834 across its cathode-anode gap.
Relay 2034 thereupon operates and causes the
cperation of relay 20683 which operates, locks
over its inner lower alternate contacts to ground
over the upper contacts of relay 2832, removes
ground from the right cathode of the tube there-
by extinguishing the tube and releasing anode
relay 2834, establishes a discharge path for con-
denser 2658 over its upper front contact and
establishes the circuit of relay 2824 over its lower
contacts. With relay 282{ now operated and
relay 2022 operated hecause of a vacant code
condition, & denied service signal will be sent to
the trunk over conductor 284§ in the manner to
be later described.

Relay 2922 upon operating also establishes &
circuit for operating relay 2181 if at this time
either relay {782 or 1781 has besen operated in
response to the party test. This circuit may be
traced from battery throcugh the winding of re-
lay 2181, over conductor 2482, the upper front
contact of relay 1768, it having been assumed
that the party test made by the sender indicated
a tip party call, the upper back contact of relay
{104, conductor (702, the No. 4 lower contacts of
relay 2002, the lower back contact of relay 2623,
the lower back contact of relay 2024, to ground
over the upper contacts of relay 2822. Relay
26014, upon operating, establishes e circuit for the
thousands group start relay {743 which may be
traced from hattery through its winding, over
conductor {1984, over the lower contacts of nor-
mally operated relay {809 to insure that the de-
tector timing circuit of Fig. 19 is normsal, over
conduetor 783, the normally closed back con-
tacts of the thousands group register relays (T{8
to 1749, inclusive, which should be unoperated
at this time, over conductor {728, the No. & back
contact of relay 252!, conductor {787, the lower
back contact of relay (788, conductor (789 to
ground over the No. i contacts of relay 210%.
Relay {743 upon operating locks over its No. 3
contacts and the lower hack contact of relay

728 to ground on conductor {732 ang establishes
a circuit for relay 1729 extending from battery
through its winding, over the No. T contacts of
relay {743, the upper back contact of advance
velay $724, conductor 1722, the back contact of
relay 21082, conductor 2184, the No. § back contact
of relay 2521, conductor 2§45 to ground over the
No. § contacts of relay 2{8{. Relay {728 upon
operating locks over its No. 3 contacts to ground
over its operating cireuit, just traced, independ-
ent of the contacts of sdvance relay 1721 and
connects battery through resistance 1723 over
its No. ¢ contacts, conductor {724, over the upper
normal contacts of transfer relay (389 of the
common number and class circuit, comyprising
Figs. 13 and 14 and the lower portion of Fig. 3,
conductor {301, winding of lock-out relay 14280F,
allocated to the seized identifier assumed to be
the Mo. | identifier, thence to ground over the
inner lower normal contacts of succeeding inter-
mediate lock-out relays, such as {488, and the
last lock-out relay {4881, allocated to other iden-
tifiers if the common number connector circuit
has not been taken into use by another identifier.
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Relay 1728 also primes the tube of the common
connector timer 2717 of Fig. 27 by connecting the
130-volt source 2784 of positive potential over
the inner upper front contact of relay 2704,
through resistance 277T7E, over conducior 2i{98,
the No. 5 contacts of relay 1129, the back con-
tact of relay 725, conductor 2137, through re-
sistance 27118, and condenser 2711C to ground.
The condenser starts to charge over this circuit
and if the identifier lock-out relay of the com-
mon number circuit has not been operated he~
fore it becomes fully charged after an interval of
approximately 3.4 seconds, the potential froem
battery 2784 applied through resistances 2711B
and 21710 to the left or control cathode of the
gas-filled tube of the timer is effective to fire
the timer tube since its right cathode is connected
over the normal contacts of the anode relay
2171A of the timer to ground over the No. 3
upper front contact of relay 2783, When the
tube fires the condenser 217iC discharges over
the cathode gap of the tube and the cathode-
anode circuit through the tube is established
from ground applied to the right cathode, thence
to the anode, through the lower winding of anode
relay 2717A to baitery 2784 as traced. Relay
2TT1A operates, locks from battery through its
upper winding and upper alternate contacts to
ground at the upper No. 3 front contact of relay
2705, extinguishes the tube, and establishes a cir-
cuit from ground over its lower contacts, con-
ductor 265! to battery through the winding of
relay 2825 and to the trouble indicator. Relay
20825 upon operating locks over its lower front
contact, the upper back contact of relay 2623,
conductor 2023 to ground over the lower back
contact of relay 2781A; closes an obvious circuit
for relay 2026 which operates and locks over ifs
No. 4 contacts to ground over the upper No. 2
contacts of relay 2882; and over its inner upper
contacts connects ground to conductor 278{ to
operate identifier busy relay 2700 to prevent the
seizure of the identifier by any sender until the
identifier is released after the rectification of the
trouble encountered.

It will be assumed, however, that the common
number circuit lock-out relay {408F is operated
at once and closes a circuit for the connector re-
lay $362F, allocated to the identifier over a cir-
cuit which may be traced from ground through
its winding over conductor (383, inner upper
back contact of transfer relay {308, conductor
1484 over the inner upper front contact of relay
1488F to battery through resistance {482. Relay
{302F, upon operating, establishes a circuit for
relay (725 extending from battery through its
winding, over conductor {728, to ground over
the lower contacts of connector relay {302F. Re-
lay 1725, upon operating, opens the priming cir-
cuit of timer 27717 at its upper back contact to
arrest the timing function; primes the tube of
the common number circuit timer 2778 of Fig. 27
over a circuit which may be traced irom battery
2784, over the inner upper contact of relay 2784,
through resistance 2718E, conductor 2108, the
No. 2 contacts of the relay 1728, the lower con-
tacts of relay 1725, conductor 2109, through re-
sistance 27788 and condenser 2T18C to ground.
Condenser 2778C thereupon commences to charge
to measure the time that the common number
circuit is held by the identifier, which should
not be longer than 3.8 seconds and is termi-
nated by the release of relay 1729, and estab-
lishes a circuit from ground over the inner upper
back contact of relay 1721, the inner lower con-
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tacts of relay 1725, conductor (12T to. battery
through the winding of the thousands: switching

relay 1626 and in parallel therewith to battery

through the. winding of switching relay (528.
Relay 1520 upon operating connects the input
sides of the ten amplifier-detector circuits 1863
to 1809, inclusive, over cable; 1581 to the common
number circuit.. Relay {828, upon operating, con-
nects the contacts of the register relays 1810 to
1819, inclusive, associated with the output sides
of the amplitier detector circuits, over conductors
of cables 1128 with the windings of the thousands
group register relays 1716 to {718, inclusive.
Had the identifier seized for the call been an
intermediate identifier, then its lock-out relay
{4001 would have been operated over the outer
upper back contact of transfer relay 1306,
through its winding and the inner lower normal
contacts of succeeding relays of the lock-out
group, .if the common number circuit had not at
the time been taken for use by a succeeding iden-
tifier, and upon operating would have established
the circuit of its allocated connector relay {392T
if a preceding identifier had not seized the con-
nector circuit and its lock-out relay, such ss
{490F, had not been operated. This cireuit may
be traced from ground, through the winding of
relay {362I, the inner upper back contact of
transfer relay $306, the upper front contact of
relay {4901, the inner upper back contact of relay
1466F, through resistance 1402 {o battery. Relay
18821 would have established a circuit from
ground over iis lower contacts and a conducior
of cable {384 thence to battery through the wind-
ing of the relay corresponding to relay 1725 in
the associated identifier. Had the identifer
seized  for the call been the last, then its lock-
out relay 1490L would have been operated over
the inner lower back confact of transfer relay
1367 to ground through its winding and would
have established the circuit of its allocated con-
nector relay {802L if a preceding identifier had
not seized the connector circuit and the lock-
out: relay such as {4881 or {420% had not been
operated, over a circuit which may be traced from

ground through the winding of relay 13921, the

lower back contact of transfer relay 1397, the
upper front contact of relay 14881, the inner
upper back contact of intermediate lock-out re-

lays such as 14687, the inner upper back contact 5o

of lock-out relay (468F to: battery through re-
sistance 1402. Relay (302L would have estab-
lished a circuit which may be traced in part from
ground: over its lower contacts and a conductor
of cabie 1385 thence to battery through the wind-
ing of the relay of the identifier corresponding
to relay 1725, -

The identifier now proceeds to make g test
through the contacts of relays 1729 and 1730 to

determine-whether any other identifier is making"

an identification in the opposite party field.
That is, it having been assumed that the seized
identifier is to make the party identification in
the tip field, then it makes a test to insure that
no other identifier is making a test in the ring
party field. In case some-other identifier is mak=-

ing.a test in the: opposite party field, the seized:

identifier must wait for the other identifier to
complete its identification before it can proceed.

This is to prevent the possibility of an identifier

encountering two alternating current signals in
the common number circuit. This condition
would occur in case the other identifier were iden~
tifying in the ring. field. on a party line: which
also has. a. tip: subscriber whose- seized network
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would:be: conhected: to the common number: cir~
cuit: through. the tip field. In case the other
identifier was making-an identification in the tip
field: or the same field as this identifier desires
to test in, there will be no delay as in this case
there can be only one signal in the common cir-
cuit.. It has been assumed that the colled iden-
tifier is to test in the tip party field and there-
fore when relay 1725 operates, a circuit is estab-
lished: for relay 218 extending from battery:
through its winding, over conductor 2111, the
right back contaet of relay 1739, the middle upper
contacts of operated relay 1709, the upper front
contact of relay 1725 to ground applied to con-
ductor 13722 as previously traced. Had the relay:
{3491 been operated, then the circuit previously:
traced for relay 2118 would have extended: over:
the right back contact of relay 1729 and the
middle upper contacts of relay 1704,

The windings of relays {728 and {738 are con--
nected to contacts of relays {731 and 17132, re-
spectively, in other identifiers so that either relay
1729 or £732 will be operated depending upon
whether other identifiers are testing in the tip
or ring field: If, for example, the last identifier
is-testing in the tip field and its relay IT3IL is
iherefore operated thereby causing the operation
of relay 1729, the operation of relay 2110 would
e delayed should the first identifier be signaled
hy the operation of relay {7161 to make a test in
the opposite or ring field, or if an intermediate
identifier is testing in the ring field and its relay-
{7321 is therefore operated thereby causing the
overation of relay {7138, the operation of relay
2§49 would be delayed should the first identifier:
besignaled by the operation of relay 1700 to make
a test in the opposite:or tip field. It will be as-
surned’ that relay 2119 operates at once, locks

over its inner lower contacts to ground on con-

ductor $722, and estahlishes a circuit extending
from hattery through the winding of relay 17131,
over the inner upper contacts of relay 1700, the
No. 4 contacts of relay 1743, conductor 1783 to
ground. over the lower middle contacts of relay
#118. Relay i781, upon operating, locks over its
inner right contacts and conductor {7233 to ground:
on conductor 2184 and establishes operating cir-
cuits over its left contacts for relays 17281 and
1728L of other identifiers to inform them. that
it istesting in the tip party fleld. Had relay 1701
been operated, then relay {732 would have been
similarly operated following the operation of relay
2149 and would have caused the operation of
relays: (138 and (138L of other identifiers to:
inform them that it is testing in the ring party
field. At thetime relay {780 operated, an obvious
circuit was established over its lower middle con-
tacts for relay 1404T, relay 1484T, upon operat-
ing, in turn operating relay (405T. Had relay
{781 been operated, relays 1404R and (405R
would have been operated instead.

Thousands group identification

Relay 218, upon operating, connects the source:

3- 2413 of 270-cycle signaling current over its middle

and upper frony contacts, conductor 2144, the up-~
perback contact of relay (735, conductor 2115, the
lower back contact of relay 2118, conductor 2117,
the No. 12 contacts of identifier trunk connector

conductor 728, the No. § upper front con-
tacts of relay 718, the upper normal contacts of
jack 784, the upper contacts of trunk sleeve relay
183 trunk sleeve conductor 762, thence over the
siesgve circuit of the connection.established from

5 the calling line including the slesve brush. 102 of
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the line finder 101, sleeve conductor {03 of the
calling line, conductor {84, through resistance
1839 and condenser {83f to a horizontal cross-
connecting strip (032 on the cross-connecting
rack {1869, It will be assumed that the connector
sleeve or numerical directory number of the call-
ing line is 9095 and that the strip 1032 is there-
fore cross-connected to the vertical strip {933 as
by & screw inserted through holes at their inter-
sections. The signaling current will therefore
flow through the primary winding of the No. 0
hundreds coil 8HTE to ground through the lower
primary winding of the No. 2 thousands coil
STHT which is located in the tip party field of
coils. To guard against battery nocise which
might interfere with identification signals, the
primary windings of each thousands transformer
coil are wound differentially with their inner ter-
minals connected to ground so that battery noises
on the connector sleeve conductors of lines con-
nected to one primary winding will balance out
the battery noises on the connector sleeve con-
ductors of lines connected to the other primary
winding.

Relay 2149 also establishes a circuit from bat-
tery through resistance 1734, over the lower back
contact of advance relay {121, the No. 1 contacts
of relay i743, conductor {739, the inner upper
contacts of relay 2§ {8, the upper normal contacts

of relay 2416, conductor 2418, the lower contacts ¢

of relay {7060, conductor 2!i9, the No. § back
contact of walking relay 2128, conductor 2{24 of
cable 2125, contacts of connector relay 1302F, and
conductor 1388 to ground through the winding
of the tip field switching relay i398 allocated to
ten thousands number circuits which may or
may not be in the same office unit. The opera-
tion of switching relay (309 connects the sec-
ondary windings of the ten thousands trans-
former coils over the conductors of cable (58(
and contacts of the operated switching relay 1520
to the input circuits of the ten amplifier-detector
circuits of Fig. 18.

Each amplifier-detector circuit, for example,
1869 comprises an input transformer 1824, a
pentode type amplifying tube {825, a detector
tube #8285 and an anode relay 1827. The ancde
relay of each circuit is a polarized relay whose
armature is normally held against its back con-
tact by a secondary polarizing winding as dis-
closed. The filaments of the amplifier tubes of
five circuits 1885 to 1809, inclusive, two of which
are shown in full, are heated in g series circuit
from negative hattery connected to the filament
of the amplifier tube in circuit {883, serially
through intermediate filaments, to ground on the
filament of circuit {889. The filaments of the de-
tector tubes are heated in a series circuit from
battery {828 through the resistance network {828
and grid biasing potential for all of the five de-
tector tubes is derived from battery 1828 and the
resistance network (829, Battery 1830 supplies
anode potential through the upper windings of
the five anode relays, such as (827, to the anodes
of ail five of the detector tubes and through re-
sistances such as 183! to the anodes of the five
amplifier tubes. The five amplifier-detector cir-
cuits 1898 to 1894, of which one is indicated by
the box {888, are similarly supplied with heating,
biasing and ancde potentials.

‘When relay {389 of the common number circuit
operated, a circuit was established from ground
over the outer right contact of relay (7131, con-
ductor {738, the upper contacts of relay (485T,
conductor 1408, the lower contacts of switching
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relay (308, conductor {504 of cable (501, to hat-
tery through the winding of relay [585. With
switching relays 1528 and 1829 both operated, a
start circuit is established for the amplifier-
detector timing circuit of Fig. 19 which may be
traced from ground over the upper contacts of
relay 1885, the No. 21 contacts of switching relay
1520, conductor 1839, the No. ! contacts of switch-
ing relay ££20, conductor 188! to battery through
the winding of start relay 1962. Relay 1992, upon
operating, establishes a circuit from ground over
its inner lower front contacts and conductor {904
through the lower winding of relay i832 to bat-
tery, but this relay being marginal does not oper-
ate at this time, and establishes an operating cir-
cult for relay 1885 which extends from battery
through the winding of relay 9985 over its upper
contacts, over the No. 2 back contacts of relay
1838, conductor 1977, over the lower back contacts
of all of the register relays 1810 to 1819, inclusive,
to ground. With all the register relays normal,
relay 1995 now operates; locks over its No. 4 con-
tacts to ground over the lower contacts of relay
18062; opens the operating circuit of relay 1900 at
its No. 2 back contact thereby opening the initial
start circuits for start relays 1743, 2343, 2443 and
2548 of the identifier register circuits; connects
ground over its No. 3 contacts and the No. 5 back
contact of the relay (808, conductor 1889 to the
armatures of all anode relays such as {827 to pre-
pare an operating circuit for one of the register
relays {860 to 1818; and starts timing by connect-
ing the source 18!9 of 120-volt pozitive potential
throvgh resistance {8if, over its No. 5 contacts,

33 through resistances 1812 and 18!3 to timing con-

denser {84 associated with the first timing tube
i8i5 and by removing the short circuit of con-
denser #8214 extending over its No. 7 back contact
ang through resistance 1916.

It has been assumed that the signaling current
was applied through the lower primary winding
of the thousands transformer coil $THT and
therefore such current is now induced over a cir-
cuit which may be traced from the upper terminal
of the secondary winding of such transformer,
over the No. § back contact of relay {629, con-
ductor {834, the upper contacts of relay {309, con-
ductor {582 of cable 1581, the No. 20 contacts of
switching relay 1520, conductor §824, through the
filter 1823 of the No. § amplifier-detector circuit
1888 tuned to pass the 270~cycle tone current, the
primary winding of input transformer (824, back
through the filter, conductor {822, the No. {9
contacts of relay {528, conductor {502 of cable
881, the next to upper contacts of relay (308,
conductor {885, the No. 5 back contact of relay
1028 to the lower terminal of the secondary wind-
ing of transformer 9THT. The current thus im-
pressed by transformer i824 upon the input cir-
cuit of amplifier tube 1825 is amplified by such
tube and impressed upon the input circuit of
detector tube 1825 which upon detecting the pres-
ence of tone current operates the anode relay 1827
to close its contacts. Register relay 1819 now op~-
erates over a circuit extending from ground on
conductor {808, over the contacts of anode relay
£827, through the winding and inner lower normal
contacts of relay 1819, conductor {917, the No. T
back contact of relay 1886 o battery and locks
over its inner lower alternate contacts directly to
battery under the control of relay 1827.

The timing circuit of Fig. 19 is used in connec-
tion with the amplifier-detector circuits in mak-
ing each of the four identification tests. Due to
using the sleeve circuit of selectors for conducting
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the identification tests, there may be a humber of
surges involved on the sleeve -circuit during the
making of the tests. These surges may be due
to the charge and discharge of .the condensers
connected to the sleeve circuits such as the con-
denser $031 because of calls being initiated and
disconnected on lines being served by line finders
involveqd in each call. Also surges will be involved
due to selectors hunting past selector bank termi-
nals over which an identification test is being
made., Alsc very short surges would be involved
due to the bridging condition at the .connector
and the line-finder bank of the sleeve circuit
under identification. In order to avoid false op-
eration of the register relays 8!8 to 1819 at the
outputs of the amplifier-detector circuits, the-con-
nection of the circuits from the contacts of the
anode relays such as relay 1827 to the register
relays is controlled by the timing circuit.

This timing circuit is provided with three cold- &

cathode tubes 1915, 1925 and 1938 for which
anode current is supplied from the source {818
over the No. 5 contacts of relay 1988. and con-
ductor 1818, through the windings of their asso-
ciated anode relays 1948, {929 and 1939,
be recalied that when relay {965 operated as.pre-
viously described, it established the charging cir-
cuit for condenser 1914 associated with the tube
1915. After an interval in the order .cf one-tenth
of a second, condenser 19i4 becomes.charged.and
potential from the source 1819 applied through
resistances 1941, 4242, 1913 and {320 to the left
or control cathode of tube 1945 is effective to
fire the tube over a circuit traced from the
source i8(8 to the control cathode, thence across
the cathode gap of the tube over the No. 3 nor-
mal contacts.of relay 1996 to ground at the mid-
dle lower contacts of relay 1882. Condenser 19{4
discharges over the cathode circuit and the anode
relay 1919 is operated over a .circuit extending
from source {318, over conductor 1918, through
resistance (921, the winding of relay {8189, the
anode-csthode path of the tube to ground con-
nected to the right cathode of the tube. Relay
1919 upon operating establishes a circuit for
relay 1968 extending from battery through its
winding over the ccntacts of relay 1919 to ground
over the middle lower contacts of relay (902,
Relay 1806 operates, locks over its No. § alternate

contacts to ground over the middle lower con- i

tacts of relay 188%; removes ground potential
from the right cathode of tube {95 thereby ex-
tinguishing the tube and releasing anode relay
1919; removes operating battery at its No. T

back contact from the circuits of register relays !

1340 to 181%; opens at its No. § contacts a sec-
ond point in the operating circuit of relay 1969;
establishes at its No. | contacts a charging cir-
cuit for condenser 1824 through resistances 1922,
1943 and 1923 to battery on conductor 1918 and,
-at its No. 2 front contact, establishes a circuit for
the repeat test relay {788 of the thousands group
register circuit of Fig. 17 if no register relay of
the group 1818 fo 1819 has been operated. This
latter eircuit may be traced from battery through
the winding of rvelay 1738 over conductor 1834 of
cable 1128, the inner upper contacts of relay 1505,
conductor (835, the No. 2 contacts of switching
relay 1828, conductor (836, the No. 2 front con-
tact of relay {986, conductor 1987 thence to
ground over the lower normsl contacts of relays
12190 to 1819, inclusive. Relay 1798, if operated,
loeks over its lower front contact, conductor 1137
of cable 1728, the lower contacts of relay 1505,
conductor (837 to ground over.the No, 3 contacts
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of switching relay (828 and functions in a man-
ner to be later described. The operation of relays
1919 and 1906 thus terminates the first timing in-
terval. At this time any of the register relays
{818 to 1819 which have been operated due to
the detection of an alternating-current signal
on the sleeve conductor or due to surge condi-
tions on the sleeve conductors are held operated
over their locking circuits under the control of
the operated anode relays of the amplifier-detec-
tor circuits, ground being supplied to such lock-
ing circuits over conductor 1989, the No. § back
contact of relay 1988 and the No. 3 contacts of
relay 18085,

Condenser 1§24 charges over the cireuit just
traced since the short circuit thereof through re-
sistance 1926 is open at the No. § back contact of
relay (8385 and, after another one-tenth of a
second interval, becomes fully charged, where-
upon potential from the source {218 applied over
conductor 1818, over the No. | contacts of relay
{998 through resistances 1822, 1943, 1923 and
i838 to the control cathode of tube 1425 is effec-
tive to fire such fube over a circuit traced from
the control cathode across the cathode gap of
the tube, over the No. 2 normal contacts of relay
{988 to ground over the middle lower contacts of
relay 1842, Condenser 1824 discharges over the
cathode circuit ‘and the anode relay 1928 is op-
erated over a circuit extending from the source
{818, over conductor 918, through resistance
{931, the winding of relay 1929, the anode-cath-
ode path through the tube to ground connected
to its right cathode. Relay 1929 upon operating
establishes a circuit for relay (838, extending
from battery through its winding, over the con-
tacts of relay 1929 to ground over the middle
lower contacts of relay 1882. Relay 1988 there-
upoh operates; locks over its No. 2 alternate con-
tacts to ground over the middle lower contacts
of relay 1902; removes ground potential from
the right cathode of tube 1223 thereby extin-
guishing the tube and releasing anode relay 1929;
at its No. § back contact opens another point in
the operating circuit of relay 1960; at its No. |
contacts establishes a charging circuit for con-
denser 1334, extending from the source {910 over
conductor 1818, the No. { contacts of relay 1908
through resistance 4833; at its No. 3 contacts
prepares g circuit for operating a register relay
of ‘the thousands group 1718 to 1719 of Fig. 17;
and at its No. 5 ‘back contact opens the shunt
extending over conductors 1833 and 1%89 around
the upper winding of relay £{832. The operation
of relays 1808 and 1928 terminates the second
timing interval. Before the end of this interval
any of the register relays {8{8 to 1819 which
were operated due to surge conditions should
have released due to the opening of their lock~
ing circuits by the release of the associated anode
relays and only the register relay which operated
in response to the detection of the signaling cur-
rent should remain operated. "The register relays
are made slow to release in order that they will
not release during the false ground econditions
which occur during selector hunting over the
banks of selectors.

Tf it be assumed that at the end of the second
time interval more than one of the register relays
remain operated, -due to s crossed slesve con-
ductor condition, the timing cireuit will proceed
to measure a third time inferval by charging
condenser 1834 over the circuit previously traced,
the short circuit of such condenser exiending
over conductor (827, the lower back contacts of
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relay 1603, conductor 1928 and through resist-
ance (936 being open at the No. | back contact
of relay 1985, After an interval of approxi-
mately one second, condenser (834 becomes
charged and potential from source {9{0 applied
over conductor {218 and over the No. | contacts
of relay {988 through resistances 1933 and 1948
to the control cathode of tube 1935 is effective
to fire such tube over a circuit traced from the
source 1§18 to the control cathode and thence
across the cathode gap of the tube to ground
on the right cathode of such tube. Condenser
1934 now discharges over the cathode cireuit angd
anode relay 1939 is operated over a circuit from
the source (918, over conductor i9(8, through
resistance 194, the winding of relay {9238, the
anode~cathode path through the tube to ground
on the right cathode of the tube. Relay 938,
upon operating, closes an obvious circuit for relay
. 1932 which closes a circuit from ground over its
inner upper contacts and conductors 1244 and
_ 2138 to batiery through the winding of relay 2827
and to the trouble indicator whereupon relay
2027 functions in the manner previously de-
scribed. TUnder this condition the trouble indi-
cator will indicate that two of the register relays
of the group 1818 to i8{9 are operated thus en-
. abling the crossed sleeve condition to be traced.
If the repeat test relay 1708 operates because
no register relay of the groups 1810 to {819 has
operated, indicating that the calling line is not
in the first office unit or that the signaling cur-
rent has not been detected through some error,
it locks as before described and opens at its lower
back contact the locking ecircuit of start relay
1743 which thereupon releases since its operating
circuit was opened at the timing circuit by the
release of relay :1908. Relay (743 upon releas-
ing opens at its No. | contacts the previously
traced circuit for switching relay 1388 of the
common number circuit, and establishes a circuit
for walking relay 2120 extending from battery
through its winding, the No. 4 back contact of
walking relay 2121, the No. T back contact of
walking relay 2§23, the back contact of walking
relay 2128, conductor 2127, the back contact of
relay 1738, the inner upper front contact of relay
1788, conductor i769 to ground over the No. ¢
contacts of relay Zi61. Relay 1308, upon releas-
ing, disconnects the thousands transformer coils
from the input circuits of the amplifier-detector
circuits and opens the circuit of relay {538 which
releases in turn releasing relay i902 of the tim-
ing circuit. With relay (962 released, all oper-
ated relays of the timing circuit are released, the
discharge circuits for condensers 1814, 1924 and
1934 are established over the Nos. {, 6 and 7
back contacts of relay (985, to insure that the
condensers are fully discharged preparatory te
another timing operation and the circuit of relay
1960 is reestablished. Relay {585 upon releas-
ing also releases relay 1788. With relay 1840
reoperated and relay 1788 released, the previ-
ously traced operating circuit for relay (743 is
established and relay {743 operates and locks as
previously described. A circuit is now estab-
lished from battery through the winding of walk-
ing relay 2121, the No. 4 contacts of walking relay
2126, the No. 2 back contact of walking relay
2122, the inner lower back contact of walking
relay 2028, conductor 2129, the lower back con-
tact of relay 1733, the inner upper back contact
of relay 1788, conductor {708 to ground over the
No. { contacts of relay 210f. With relays 1743,
2120 and 2121 all operated, a circuit is estab-
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lished from battery through resistance {7134, over
the lower back contact of advance relay (721,
the No. { contacts of relay {748, conductor 1739,
the inner upper contacts of relay 2113, the upper
normal contacts of relay 2186, conductor 2118,
the lower contacts of relay {728, conductor 21189,
the No. § front contact of walking relay 2120,
the No. 7 contacts of walking relay 212f, the
No. 6 back contact of an intermediate walking
relay similar to walking relay 2(%2, a conductor
of cable 2125, contacts of connector relay {302F
to ground through the winding of a tip feld
switching relay, corresponding to relay 1389, allo-
cated to an intermediate group of ten thousands
numbher circuits,

This switching relay, upon operating, connects
the secondary windings of the ten thousands
transformer coils of the intermediatz group, cor-
responding to the coils disclosed in Figs. 10 and
11 of office unit A, over conductors of cable 1531
and contacts of switching relay {522 to the input
circuits of the amplifier-detector circuits of Fig.
18 and establishes the operating circuit of relay
{583 which operates and, in turn, causes the

5 operation of relay §292 of the timing ecircuit.

The circuits of Figs. 18 and 19 now function in
the manner previously described. If no signal-
ing current is detected during these operations,
indicating that the calling line is not located in
the intermediate group of thousands number cir-
cuits being tested, or there is a failure to receive
the signaling current, the repeat test relay 1783
will again operate, lock and release the start relay
i143. Relay 1708, upon operating, establishes

5 the circuit of the walking relay corresponding to

relay 2422 preparatory to testing in the next sue-
ceeding group of thousands number circuits.
Relay 174§, upon releasing, opens the circuit of
the operated office unit switching relay which
releases to disconnect the thousands transformer
coils of the associated group from the amplifier-
detector circuits and to release relay i54% which,
in turn, releases relay 1902 to restore the timing
circuit and to release the repeat tes: relay i398.
With the testing circuit released and relay 1299
thereof reoperated and with relay {728 released,
start relay (743 is reoperated. With relay 1748

" released the circuit of the walking relay corre-

50

sponding to relay 2123 is operated whereupon
the circuit of the switching relay of the next

" group of thousands number circuits, correspond-
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ing to relay 1389, is operated preparatory to test-
ing in that group. In this manner successive
groups are tested.

If no signaling current has by this time been
detected in any of the groups tested, relay {708
will be reoperated when the test of the next to
last group is made, will lock and will release relay
{748. When relay {138 operates, the circuit for
operating walking relay 2122 will ke established
from battery through its winding, over the No. 4
contacts of the preceding walking relay, corre-
sponding to relay 2i24, the No. 7 back contact of
relay 2123, the lower back contact of relay 2126,
conductor 2127, the upper back contact of relay
{728, the inner upper front contact of relay (760
to ground on conductor 1789. Relay 2i22 upon
cperating locks over its No. 4 contacts and the
No. { contacts of the preceding walking relay,
corresponding to relay 2§24, to ground over the
No. 2 contacis of relay 2i6l. Relay {743, upon
releasing, opens the circuit of the operated group
switching relay which releases to disconnect the
thousands transformer coils thereof from the
amplifier-detector ecircuits and to release relay

—_—
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1565 which in turn releases relay {902 to restore
the timing circuit and to release relay 1188, With
the timing circuit releaseg and relay 1968 thereof
reoperated and with relay (188 released, start
relay {743 is reoperated. With relay {788 re-
leased the circuit of walking relay 2423 is estab-
lished from hatiery through its winding over the
No, 2 front contact of relay 2122, the inner lower
back contact of relay 2128, conductor 2129, the
lower back contact of relay 1785, the inner upper
back contact of relay 17088 to ground on conductor
{789. Relay 2{23, upon operating locks over its
No. 4 contacts and the No. { contacts of relay
2{22 to ground over the No. 2 contacts of relay
2191 and establishes the circuit for the switching
relay of the last group of thousands number cir-
cuits, assumed to be in the office unit B in Figs.
1 and 2. This circuit may be traced from battery
through resistance {734, over the lower back con-
tact of relay t72{, the No. { contacts of relay
1743, conductor (739, the inner upper contacts
of relay 2110, the upper normal contacts of relay
2116, conductor 2{18, the lower contacts of relay
{700, conductor 2118, serially over contacts of all
operated walking relays inciuding the No. & front
contacts of relay 2123, the upper back contact
of relay 2128, conductor 21386 of cable 2125, con-
tacts of connector relay 1392F, conductor 1318,
to ground through the winding of switching relay
380. Relay 289, upon operating, associates the
thousands transformer coils of the office unit B
‘with the amplifier-detector -circuits and causes
the operation of relay 15985 which, in turn, starts
the timing circuit through the opsration of relay
1en2,

If no signaling current is detected during the
testing of this last office unit, relay {782 will be
reoperated to release relay {743, With relay (788
operated, walking relay 2428 is operated in a cir-
cuit from battery through its winding over the
No. 7 front coutact of walking relay #{23, the
lower hack contact of relay 2128 and thence as
traced over the inner upper front contact of
relay 17168 to ground on conductor {729. Relay
2128 thereupon operates and locks over its inner
‘upper contact, the No. t contacts of relay 2122
“to ground over the Mo. 2 contacts of relay 2{€1.
Relay (743, upon releasing, opens the ecircuit of
switching relay 888 which releases to disconnect
the thousands transformer coilg of office unit B
from the amplifier-detector circuits and to re-
lease relay §585 which in turn releases relay 1862
to restore the timing circuit and to release relay
1768, With the timing circuit released and relay
§800 thereof reoperated and with relay (790 re-
leased, start relay {143 is reoperated. With relay
1708 released the circuit of walking relay 2128 is
established from battery through its winding,
over the inner lower front contact of relay 2128,
conductor 21292 and thence as traced over the
upper back countact of relay 1788 to ground on
‘conductor {789, Relay 2128, upon operating,
locks over its lowsr front contact and the lower
front contact of relay 2128 to ground over the
No. 2 contacts of relay 2404, With all of the
walking relays operated, a circuit is establicshed
from hattery through resistance {734, the lower
back contact of relay 1721, the No. { contacts of
relay 1743, conductor {739, the inner upper con-
tacts of relay 2019, the upper normal contacts
of relay 21§, conductor 2i48, the lower contacts
of relay 1780, conductor 2419, over contacts of
all operated walking relays including the upper
contacts of relay 2128 and the inner upper con-
pacts of relay 2126 to ground through the wind~
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ing of relay 2ii{6. Relay 2116 thereupon oper-
ates, locks over the upper contacts of relay 2428,
over its own upper alternate contacts and thence
as traced to battery and, at its lower back con-
tact, opens the circuit over which signaling cur-
rent from the source 21i3 was applied to the
sleeve conductor 63 of the calling Iine. The
identifier circuit will remain in this condition
until all other identifiers have completed testing
if any were testing in any thousands number
circuit.

When all identifiers have thus completed test-
ing, neither relay {723 nor 1738 will be operated
and with relay 21i5 operated, a circuit ig estab-
lished from ground over its inner lower front
contact, conductor 2112, the left back contacts
of relays {728 and 1730, conductor {748, the back
contacts of counting relay 2!3f to battery
through the winding of counting relay 2432 which
thereupon operates, locks in a circuit from bat-
tery through its winding, through the winding of
counting relay 2184 and over its own lower con-
tacts to ground at the No. 2 contacts of relay
218{ and opens at its upper back contact the
locking circuit of walking relay 2128 which there-
upon releases. Relay 2129, upon releasing, opens
the locking circuit of walking relay 2121 at its
No. { contacts. Relay 2121, upon releasing opens
the locking circuit of the next succeeding inter-
mediate walking relay corresponding to relay
2428 at its back contacts which thereupon release.
In this manner all of the walking relays inelud-
ing relay 2126 are released. When relay 21426
releases relay 2118 is released whereupon the
source of signaling current 2113 is reconnected
to the calling line siceve conductor and the op-
erating ground for counting relay 2432 is re-
moved whereupon counting relay 213{ now oper-
ates in the locking circuit of relay 2{32. With
the walking relays all released and off-normal
ground from the No. 2 contacts of relay 2igd
applied over the lower contacts of counting relay
2i31 to supply locking gsround for the walking
relays, the circuit will progress in the manner
above described to make a repeat test of all the
groups of thousands number eircuits. When the
identifier has completed a repeat test of all of
the circuits and still has found no signaling cur-
rent in any of the circuits tested, the operation
of relay 2446 at the completion of said test will
clese a circuit from ground over its inner lower
contacts and thence as traced to conductor 1749,
over the upper fronbt contact of counting relay
213¢ o battery through the winding of relay
2403. Relay 2183 will thereupon cperate, lock to
ground over its lower front contact and the No. §
contacts of relay 2181 and close a circuit for relay
2827 which may be traced from ground over its
upper contacts, over conductor 2{33 to hattery
through the winding of relay 2027 and to the
trouble indicator. Relay 2027, upon operating,
locks over its lower front contact and over the
upper hack contact of relay 2828 to ground on
conductor 2829; closes an obvious circuit for re-
lay 28426 which operates and locks over its No. 4
contacts to ground over the upper No. 2 contacts
of relay 2802; and over its inner upper contacts
relay 2827 connects ground to conductor 2784 to
operate the identifier busy relay 2788 to prevent
the seizure of the identifier by any sender until
the identifier is released after the rectification of
the trouble encountered.

It has been assumed that the calling line is in
the first group of thousands number circuits
tested, that is, unit A, and that in response to
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the thousands group test, register relay {819 was
operated and locked. It will also ke assumed
that when this relay operated no other register
relay was operated and therefore at the end of
the second timing period when relay 988 oper-
ates as previously described, a circuit was estab-
lished from battery through resistance (937, over
the No. 3 contacts of relay 1288, conductor 1838,
conductor 1848 of cable 1728, the lower normal
contacts of relay 1i4!, conductor §742 of cable
1728, the upper front contact of register relay
1819, the upper contacts of switching relay (628,
conductor 1744 of cahle {128, through the upper
winding of the nine thousands group register
relay 1719, over conductor {788 of cable 1728, the
next to upper contacts of relay {828, the lower
front contact of register relay (819 and thence
over the lower back contacts of the other relays
of the group to ground at the back contacts of
register relay 18i8. Relay 1719, upon operating,
establishes a circuit from battery through the
winding of relay {741, over the No. 5 contacts of
relay 1743, through the lower front contact and
locking winding of relay 1719 to ground thereby
locking itself operated and causing the operation
of relay {741 and at its lower back contact open-
ing the locking circuit of the next preceding relay
so that it is not possible for more than one regis-
ter relay to remain operated. Relay (74!, upon

operating, and with the walking relay 2128 un- 3

operated to register the fact that the calling line
was found to be located in the first office unit,
a circuit is established from ground over its lower
front contact, conductor {148, the No. 2 back con-
tact of relay 2129 to battery through the winding
of office unit relay 2{24 to battery. With group
register relay {718 and ofiice unit relay 2134 both
operated, a circuit is now established from bat-
tery through resistance 2589, over the No. & back
contact of relay 2541, conductor $747, the upper
front contact of relay 1719, conductor {748, the
No. 8 contacts of relay 24{34, connected to the
cross-connecting rack 2135 over which a cross-
connection may be made to the appropriate
thousands group connector relsy of the oifice
unit A, through the winding of relay 2{38 if the
call was originated from an cperator’s trunk, or
to the winding of relay 2137 if the call was origi-
nated from a line to which autematic ticketing
service should ke cenied.

It has been assumed that the call was origi-
nated from the No. 9 thousands group of office
unit A and therefore the cress-cennection on the
rack 2435 extends the circuit established by the
operation of register relay 1719 over conductor
2138, through the winding of lock-out relay {2161
of the No. 9 thousands number circuit allocated
to the first identifier, thence over the lower nor-
mal contacts of other lock-out relays 12481 and
12197, allocated te other identifiers to ground if
no other identifier has at this time seized the
same thousands number circuit and its losk-out
relay is not therefor operated. Relay [2{3F,
upon cperating, locks to ground cver its lower
contact and establishes a circuit from battery
through resistance {22%, over its inner upper
front contact to ground through the winding of
the No. 9 thousands group connector relay {239F
which thereupon operates. At its inner upper
back contact, relay 12(8F opens the circuit over
which battery through resistance i228 may be
applied to operate other connector relays of the
No. 9 thousands number circuit allocated to other
identifiers. With relay i238F operated the ten
pairs of conductors extending from the secondary
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windings of the ten hundreds transformer coils
of the tip field and the ten pairs of conductors
extending from the secondary winding of the ten
hundreds coils of the ring field are extended over
conductors of cables 1638, 1248 and 12&{ to con-
tacts of the tip and ring field relays {4247 and
{485 T and 1404R and (485R of the common num-
per circuit; the windings of the (28 hundreds
group connector relays are connected over other
of its contacts and ten groups of ten conductors
each are extended from the multiple contacts of
the ten hundreds groups of hundreds connector
relays in preparation for the fens and units
identification tests. Relay 1239F also establishes
a, eircuit from grovnd over its No. 2 contacts and
conductor 1588 to battery through the winding
of relay (586 which relay theresupon operates.
Relay 1239% also establishes a circuit over its
No. t contacts and conductor (242 to hattery
through the winding of relay 828 which there-
upon operates to disconnect the secondary wind-
ings of the 8THT and $THR transformer coils
frem the conductors extending toward the com-
mon number circuit and to short-circuit both
the primary and secondary windings of these
transformer coils thereby preventing another
identifier from receiving a thousands identifica-
tion signal from this thousands group while the
first identifier is making hundreds, tens and units
tests within this group.

When relay (744 operated, it also established
an operating circuit for advance relay 1721 which
may bhe traced from ground over the upper con-
tacts of relay 741, through the winding of relay
{721 to battery. Relay 1721, upon operating,
locks over its lower front contact to ground over
the No. 2 contacts of relay (743; at its lower
back contact removes battery through resistance
1734 from the circuit previously traced through
the winding of the switching relay 1308 thereby
releasing such relay; at its upper back contact
opens one locking circuit of relay (720 which
does not release unless the class test has been
completed; at its inner upper back contact opens
the circuit of switching relays 1520 and 1828 and
at its upper front contact prepares a circuit for
the start relay 2343 of the hundreds register
eircuit of Fig. 23. Relay (308, upon releasing,
releases relay 1505 which in turn releases start
relay 1992 of the amplifier-detector timing cir-
cuit. Relay 1902, upon releasing restores the
timing circuit whereupon relay (986 thereof re-
operates. With relay 1908 reoperated the circuit
for start relay 2343 is now completed and may
be traced from battery through its winding, over
conductor 2364, the normal contacts of the office
unit register relays 2200 to 2289, inclusive, of
Fig. 22, conductor 2305, the inner upper contacts
of relay 1900, conductor 23886, the lower back con-
tacts of relay 2341, conductor 2307, the No. 4
back contacts of relay 2521, conductor 2321, the
back contact of relay 2308, conductor 2322 to
ground over the upper front contact of relay
{721. Relay 2343 operates if the office unit reg-
ister relays are all normal and upon operating
locks over its No. 4 contacts, the back contact of
relay 2388, to ground over conductor 2322 and
starts the hundreds group test. Before describ-
ing this test, however, the class test which has
been proceeding during the thousands group test
will first be described.

Class identification

When relay #1743 operated at the start of the
calling line identification, a circuit was estab-
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lished from battery through the winding of relay
{604, over the hack contact of relay 1865, the
back contacts of the register relays 1688, 1689,
1618 and the indicated intermediate but omitted
relays of the class identification circuit of Fig. 16,
conductor {&{1, the No. 8§ contacts of relay 1743,
conductor 1722, the back contact of relay 2183,
conductor 2184, the No. 5 back contact of relay
2521, conductor 2195 to ground at the No. 6 con-
tacts of relay 2101. Relay 1604 operated and
locked over its inner upper contacts, the back
contact of relay 1812 to ground over its operating
circuit and established a circuit for the lock-out
relay 1410F of the common class circuit, allocated
to the identifier, if the common class circuit had
not been taken for use by another identifier.
This circuit may be traced from battery through
resistance 2528, the No. 2 back contact of relay
2321, conductor 2522, the lower back contact of
relay 1749, conductor {6i3, the lower contacts of
relay {804, conductor 1614, the lower contacts of
relay 2119, conductor 2139 of cable 2125, over
the upper back contact of transfer relay (329,
through the winding of lock-out relay {4{0F and
thence to ground over the inner upper normal
contacts of succeeding intermediate lock-out re~
lays, such as relay {4101, and the last lock-out
relay {410L allocated to other identifiers. It will
be assumed that lock-out relay {410F operates
at once, locks over its inner upper alternate con-
tacts to ground and closes a circuit for the class
connector relay (3{2F allocated to the identifier,
over a circuit which may be traced from ground
through its winding, over the inner upper back
contact of transfer relay 1329, conductor 13if,
the inner lower front contact of relay {4I8F to
battery through resistance 1403.

Had the identifier seized for the call been an
intermediate identifier, then its lock-out relay
{4101 would have been operated over the upper
outer back contact of transfer relay {328, through
its winding and the inner upper normal con-
tacts of succeeding relays of the lock-out group
if the common class ecircuit had not at the time
been taken for use by a succeeding identifier and,
upon operating, would have established the ecir-
cuit of its allocated connector relay {3121 if a
preceding identifier had not seized the class cir-
cuit and its lock-out relay such as {410F had
not been operated. This circuit may be traced
from ground through the winding of relay (3421,
over the inner upper back contact of transfer
relay 1326, the inner lower front contact of relay
14101, the inner lower back contact of relay
{4187, through resistance 1483 to batiery. Had
the identifier seized for the call been the last,
then its lock-out relay 14101 would have been
operated over the middle lower back contact of
transfer relay 1327 to ground through its wind-
ing and would have established the ecircuit of its
allocated connector relay 13121 if a preceding
identifier had not seized the connector circuit
and its lock-out relay, such as {4{087 or {4{0F had
not. been operated, over a circuit which may be
traced from ground through the winding of relay
{312L, the lower back contact of transfer relay
i327, the lower front contact of relay [4{0L, the
inner lower back contacts of intermediate lock-
out relays, such as {£i8I, the inner lower back
contact of lock-out relay {418F to battery through
resistance 1403.

Relay 13129, upon operating, establishes a. cir-
cuit. which may be traced from battery through
resistance 1318, over the lower contacts of class
connector relay {3{2F, conductor 1314 of cable
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1319, the upper contacts of relay 1584, conduc-
tor 1615, the back contact of relay {750, con-
ductor {616, the winding of relay 1617, the up-
per back contact of relay (608, the upper back
contact of relay (618, thence serially over the
lower back contacts of register relays 1621, 1620,
{648 and indicated intermediate relays, to ground
if these register relays are all in their normal
condition. Relay (617 thereupon operates and
locks to ground over its inner upper contacts and
over its next to inner upper contacts establishes
a circuit for relay i622 to start the timing circuit
associated with the amplifier-detector circuits of
Fig. 16. These circuits are similar to those dis~
closed in Fig. 18 but to simplify the drawing have
been disclosed as boxes. While three such ecir-
cuits have been indicated by the boxes 1623, 1624
and 1625, it is to be understood that as many
would be supplied as would be required for the
several class indications to be identified.

With class connector relay $3{27 and relay
{647 both operated, the secondary windings of
the class transformer coils 38! to 384, disclosed
in Fig. 3, are connected over contacts of relay
{3127, conductors of cable {315 and contacts of
relay 1617 to the input sides of the ampli-
fier-detector circuits of Fig. 16. Relay 1522 upon
operating connects ground over its upper coh-
tacts to the armatures of all of the anode relays
of the amplifier-detector circuits, corresponding
to anode relay {827 of Fig. 18. The amplifier-de-
tector cireuits are now conditioned to make the
class identification test. The class identification
test is made to the sleeve conductors of the first
selectors or to the sleeve conductors of the two-
party message register or coin box trunks in-
volved. The sleeves of these first selectors or
trunks are connected through condenser resist-
ance networks each comprising a condenser 308
and a resistance 3807, to ground through a
primary winding cf a class transformer coil. All
of the sleeve conductors involved in a single class
are connected to a single primary winding up to
the capacity of the winding and one or more
primary windings are provided for each trans-
former coil.

The identifier is arranged to make the follow-
ing class tests:

A, Two-party message rate class——This class
indication will not be printed on the ticket but
it. is necessary to identify it in order that the
sender may send g short reversal of battery to the
two-party message rate trunk to cut the trunk
through en ticketing calls. This is necessary as
ticketing calls will not be registered on the sub-
seribers’ line registers and the trunk cireuit must
be cut through to avoid transmission loss of the
split transmission circuit in the usual two-party
message rate trunk.

B. Coin class—The coin class of service will
not be printed on the ticket. However, it is

=)

seribers inadvertently dial connections to ticket-
ing trunks in order to deny service to this class
of subscriber. The coin box subseribers should
obtain toll connections by the assistance of the
usual operator. The identification test on the
coin bex trunk may be made either through the
class test or may be made through the common
number circuif switching relay in the same man-
ner as the line and operator’s coil test. When
there are a large number of coin box trunks in-
volved it would be advisable to handle them on a
class test basis.

C. Certain subscribers may have dialing access
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only to the loeal office area whereas other sub-
scribers may have dialing access to the local and
to contiguous areas. The subscribers who are
entitled to extended scope service are segregated
in separate line-finder groups so as to give them
free access to the contiguous areas. As it may
be desirable to have the local and extended class
information printed on the toll ticket, a positive
class test is therefore made to determine if the
subscriber is one having local or extended service.
When no signal is found on the class test it will
be assumed that the class is of the other type.
In general, the positive class test will be made
on the lines which complete the least number of
ticketed calls.

D. In most areas where the local and extended
class of service is given, the two-party message
rate service is given only to the foreign exchange
subscribers but there may be exceptions to this
rule. Therefore, if a negative class indication is
given for the extended class, it will not be neces-
sary to segregate the two-party message rate
class information into more than one class.

With relay {822 operated, current from the
130-volt source £826 is connected over the lower
front contact thereof, conductor 1627, through
resistance {751 to ground through condenser {752
and with the short circuit of condenser {752 over
conductor 1628, the upper back contact of relay
1622 and through resistance {629 open through
the operation of relay 1622, condenser {752 starts
to charge and after a period of one-tenth of a
second becomes fully charged. During this
period the 270-cycle sighaling current applied

over one of the first selector or trunk sleeve con- 3.

ductors (not shown) will be applied through the
primary winding of one of the class fransformer
coils if the call is of a class for which a class
identification should be made. In the case as-
sumed no class identification is required.

When the condenser (152 becomes fully
charged the potential from battery 1528 applied
over conductor {827 and through resistance 1751
becomes applied through resistance (753 to the

control cathode of tube 1754, and with ground .

potential connected over the inner upper contact
of relay 1622, the inner lower normal contacts
of relay 1618 and over conductor {63{ to the
right cathode of tube 1754, the tube fires across

its cathode gap thereby discharging the con- ;

denser 1752 thereover and establishing a circuit
for operating anode relay 1755 from ground over
the right cathode, across the cathode-anode gap
through the tube, through the winding of relay
1755 and resistance {756 to the source [826 of
130-volt potential. Relay (755 upon operating
establishes a circuit from battery through the
winding of relay {6{8, over contacts of relay 755
to ground on conductor (630 and relay 1618,
upon operating, locks over its inner lower alter-
nate contacts to ground on conductor 1638; re-
moves ground potential from the right cathode
of tube (154 thereby extinguishing the tube and
releasing anode relay (155; removes operating
battery at its inner upper back contaet from the
circuit of register relays (619, 1620, 1621, etc.;
opens at its upper back contact a point in the
operating circuit of relay 1617; at its lower front
contact establishes a charging circuit for con-
denser {632 from the source 1626, over the lower
front contacts of relays 1622 and 1618, through
resistance 1833 and condenser 1632 to ground:
and over its upper front contact prepares a cir-
cuit for relay (749, If no signaling current was
detected as, for example, on a call from a line for
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which no positive class registration is required
and, consequently, none of the register relays
1619, 1628, 1621, etc. has been operated, the cir-
cuit of relay {749 is completed from ground over
the lower back contacts of the register relays,
the upper front contact of relay 1618, conductor
1634, to battery through the winding of relay
{7148. Relay 1749 thereupon operates, locks over
its upper front contact and conductor {757 to
ground over the inner lower contacts of relay
16804 and at its upper back contact opens one
locking circuit for relay 1720 extending over the
lower back contact of relay 1758, the upper back
contact of relay §745, conductor {722, the lower
back contact of relay 2103, conductor 2104, the
No. 5 back contact of reilay 2528, conductor 2105
to ground over the No. 6§ contacts of relay 210f.
If the identifier has completed the thousands
group identification test at this time and relay
112i has therefore operated to open the other
locking circuit of relay {728 at its upper back
contact, relay 1728 will now release. The com-
mon class and number circuit will thereupon be
released in a manner to be described later.

If, however, it be assumed that the call was
one for which a positive class registration is
necessary, for exanmple a call from a line entitled
to only local service and the signaling current
is applied from the sleeve conductor of such trunk
through the primary winding of the transformer
coil 3032, current is induced upon the input side
of one of the amplifier-detector circuits, for ex-
ample the circuit (625, which responds thereto
and establishes a circuit for register relay 1621
which may be traced from ground applied over
the upper contacts of relay #1622, the contacts
of the operated ancde relay of the amplifier-de-
tector circuit 1623, through the winding and the
inner upper normal contacts of relay (62§ to bat-
tery over the inner upper back contact of relay
1618. Relay 1621 upon operating locks over its
inner upper alternate contacts to battery and
prepares a circuit far a class register relay as
will later be discussed. With one or more of
the register relays {619, {620, i621, etc. operated
to register either the detection of the signal or
a false surge cendition on the sleeve conductor
of the trunk tested, when condenser 1632 becomes
fully charged over the circuit previously traced
afier an interval of aporoximately one~tenth of
a second, potential applied from the source 1626
through resistance #833 will become applied
through resistance 1833 to the right control cath-
ode of tube 759 and since ground has been ap-
plied from conductor {6382 over the inner upper
normal contacts of relay 1603 to the left cathode
of this tube, the tube fires across its cathode gap,
discharging condenser {332 thereover and caus-
ing the operation of anode relay 1760 over a cir-
cuit from the source 1626, over the lower front
contact of relay 822, through the winding of
anode relay {769 and resistance {781 to the anode,
thence across the cathode-anode gap of the tube
to ground connected to the left cathode. Relay
{768 upon operating establishes a eircuit for re-
lay 1693 which may be traced from battery
through its winding, over the contacts of relay
1760 to ground on conductor 1630. Relay 1503
thereupon operates; locks over its inner upper
alternate contacts to ground on conductor 1630;
removes ground potential from the left cathode
of tube 1788 thereby extinguishing the tube and
releasing anode relay [760; opens at its upper
back contact another point in the operating cir-

5 cuit of relay t1847; opens at its lower normal con-
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tacts the discharge circuit for condenser (934
of Fig. 19 previously traced over conductors (927
and 1928 angd closes a charging eircuit for con-
denser 1934 which may be traced from battery
16826 over conductor 1627, the lower front contact
of relay {6493, conductor {942, through resistance
1933 and condenser 1934 to ground, and at its
upper front contact prepares an operating circuit
for one of the relays of the register group 1608,
1699, 1810, etc. The operation of relay (683 ter-
minates the second timing interval. Before the
end of this interval any of the register relays
1621, etc. which were operated due to surge con-
ditions should be released due to the opening of
their locking circuits by the release of the associ-
ated anode relays and only the register relay
which operated in response to the detection of the
signaling current should remain operated.

If it be assumed that at the end of the second
time interval more than one of the register re-
lays i821, etc. remain operated, then after an
interval of approximsately two-tenths of a second,
condenser §3%84 will have become fuily charged,
potential applied through resistances 1933 and
1849 from the source £826 becomes effective to
fire tube {835 over its cathode gap whereupon
the condenser {834 discharges over such gap and
the anode relay (539 operates when relay 1868
operates in response to the thousands group test.
The circuit of relay {838 may be traced from bat-
tery 1828, thence over the lower outer contacts
of relay 1683, conductor- 1842, over the MNo. ¢
contacts of relay 1968, through resistance 184
and the winding of anocde relay 1939 across the
anode-cathode gap of tube 1935 to ground. Relay
{839 upon operating causes the operation of re-
lay £932 and the closure of a major alarm circuit
as previously described.

If it be assumed that at the end of the second
time interval only one of the register relays,
for example, relay {621 remains operated, then
upon the overation of relay 883 a circuit is effec-

tive from battery over the upper front contact

of relay 1883, through resistance 836, over the
upper front contact of relay (621, over the outer
right back contact of relay (637, through the
upper winding of register relay (610, over the
inner right back contact of relay 1637, over the
lower front contact of relay 1621 and the lower
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back contact of all other register relays, such ...

as {620 angd 1819, o ground. Relay (818 there-
upen operates, locks over its lower winding and
lower contacts, thence serially over the lower
contacts of other similar relays (609, {588,
ete. over the middle upper contacts of relay
1882 {o baftery through the winding of relay
1895, Relay 1685 operates in this locking circuit
to indicate that a class has been identified and
further establishes a circuit for relay {750 which
may be traced from ground over its upper con-
tacts, conductor {685, the No. 2 back contact of
relay {887, conductor §752 through the winding
of relay 1788 to battery. Relay 1756 upon operat-
ing locks over its inner upper contacts to ground
on conductor {78F and opens the locking circuit
of relay {847 which thereupon releases. Relay
{617 upon releasing releases start relay 1622,
which upon releasing releases operated relays
1693 and {618 and establishes discharge paths for
condensers {632 and #1752 over its back contacts
and through resistances {629 and 164i. With re-~
lay 1583 released a circuit is established for re-
lay 1687, extending from battery through its
winding, over the lower contacts of relay (758
to groung over the inner lower back contact of
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relay i688. Relay 1887 upon operating locks over
its No. 5 contacts to ground over the inner lower
front contacts of relay 604 and over its No. 6
ceutacts establishes an obvious circuit for relay
{642 which operates and, in turn, causes the
operation of relay 1831, When relay (617 re-
leased all of the amplifier-detector circuits were
restored to normal whereupon any operated reg-
ister relay such as 821 was released.

With relays 1833, 151§ and the register relays
(618, 1628, 162!, etc. all released and relay 1607
operated, the operating circuit for relay 1617 pre-
viously traced is reestablished except that it now
extends over the No. { confacts of relay (807
rather than over the upper back contact of relay
{788. Relay 617 reoperates, locks, connects the
amplifier-detector circuits to the class trans-
former coils and establishes the circuit of relay
1822. The timing circuit now functions in the
manner previously described to make a check test
for the class indication. On the check test only
the previously operated register relay, in the case
assumed relay 1621, should be reoperated in re-
sponse to the detection of the signaling current
by the amplifier-detector circuit 1625 and, there-
fore, upon the reoperation of relay {6038 a circuit
will ke established from battery over its upper
front contact, through resistance 1836 over the
upper front contact of relay 1821, over the outer
right iront contact of relay 1637, through the
upper winding of relay (648, over the inner right
front contact of relay {537, over the lower front
contact of relay {62!, thence over the lower back
contacts of all the other register relays, such as
1620 and 619 to ground. Relay (648 thereupon
operates and locks through its lower winding and
over its lower contacts, thence over the lower back
contacts of other relays in the same group, such
as relays 1639 and 1638 eic., over the lower front
contact of relay 1685 to battery through the wind-
ing of relay (643. With register relays (618 and
{6A9 now both operated a circuit is established
from ground on conductor {814, over the upper
iront contacts of relay (610 and 1849, over cross-
connection ferminals on the cross-connecting

' rack 1844, the No. § contacts of relay 1627 to bat-

tery through the winding of the class register
relay 1857, Relay 1857 upon operating establishes
a circuit from ground over its upper contacts,
conductor 648, through the winding of relay
1788 to battery whereupon relay 1738 operates to
open the previously traced locking circuit of relay
{749 to initiate the release of the common class
and number circuit.

In case the same class identification is not made
on the first and check class tests, and corresnond-
ing relays of the group 15608, etc. and 1638, ete.
are not, therefore, operated, no class register re-
lay will be operated. TUnder this eondition pro-
vision is made for making a second trial test of
the class identification. When relay 1643 op-
erates on the second or check test, it establishes a
circuit from hattery through the winding of slow-
to-operate relay 1847, over the lower contacts of
relay {643, conductor {648 to ground at the upper
back contact of relay {758 and. after an interval,
relay 1647 closes its contacts to complete a cir-
cuit from ground thereover, the upper back con-
tact of counting relay 1849 to battery through the
winding of counting relay 1812. Relay (612
thereubon operates, locks in a circuit throngh its
winding and the winding of relay {849 and over
its own upper front contact to ground on conduc-
tor {64, and at its upper hack contact opens the
locking circuit of relay 1664 which thereupon re-
leases and releases all operated relays of Fig: 16
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except relay $612. As soon as relay {647 releases,
relay {649 operates in the locking circuit of relay
{612. With the relays of the register groups 16€8,
etc. and 538, ete. all released and relay 1505 also
released, the previously traced operating circuit
for relay 1604 is reestablished and relay (€94 op-
erates, locks over its inner upper front contact
and the lower contact of relay 1649, to ground on
conductor {611 and starts the functioning of the
class test circuit. A second trial test including
a check test is made in the manner previously de-
seried, relay {885 operating upon the completion
of the second trial test and relay (€43 operating
upon the completion of said test if a register relay
in each of the group 1668, etc. and 16388, ete. op-
erated. If, on the second trial, no class register
relay such as 1645 is operated and, consequently,
relay 1758 is not operated, the previously traced
circuit for relay 1647 is completed and with relay
1649 previously operated the circuit to a major
alarm is closed by the application of ground over
the contacts of relay (647 and the upper front
contact of relay {842 to the alarm conductor 2018.
Inasmuch as the common class connector is ac-
cessible to 21l identifiers and as an identifier hav-
ing seized the class cireuit through the operation
of relay 1511 has identified the class in it by the
operation of a class register relay, the signaling
current will continue to be present in the common
class circuit. Under this condition it will be
necessary for the identifier to hold the class cir-
cuit out of service to other identifiers until the
hundreds, tens and units identification tests have
been completed. This is accomplished by con-
tinuing the ground applied to conductor {6{1 over
the circuit previously traced until the units iden-
tification has been completed and relay 2524 has
operated, thus maintaining relay (604 operated.
With relay (6088 maintained operated, the pre-
viously traced cireuit for lock-out relay {4(0F is
maintained to prevent another identifier from
seizing the common class connector to make a
clags test. When the first identifier has com-
pleted its class test, koth holding circuits for
relay 1726 will be opened and the relay will release
to open at its No. t contacts the previously traced
circuit of lock-out relay 14087 which will release
to make the common number connector available
to other identifiers. Ancther identifier may now
seize the common number circuit and proceed
with the identification of a calling line in the
regular manner excep$ that its relay 1728 will not
release upon completion of the thousands group
identification, thus preventing the release of the
common number connector and the seizure of
such connector by a third identifier. The second
identifier will proceed with its class test as soon
as the first identifier has released the class con-
nector during the time of making the calling line
identification test or after its units identification
test. As soon as the second identifier has com-
pleted its class test, it will release the common
number connector for use by other identifiers.
When relay 1728 releases upon the completion
of both the thousands group and class tests, it
opens at its No. 3 contacts the timing circuit of
the common number connector timer 2778 to
terminate the measurement of the maximum
time allowed for the identifier to hold the com-
mon number circuit. It will be recalled that
relay 2343 was operated upon the completion of
the thousands group test. TUpon operating it
completes a circuit to start timer 2783 to measure
the maximum period allowed to complete the
hundreds, tens and units identification tests.
This circuit may be traced from battery 2784 over
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the inner upper contacts of relay 2784, through
resistance 2783E, conductor 2148 over the No. i
contact of relay 2343, conductor 2362, the No.
{ back contact of relay 2521, conductor 2i4f,
through resistance 3783B and condenser 2183C
to ground. Condenser 2183C starts to charge in
this circuit and if the hundreds, tens and units
identification tests have not heen corapleted with-
in the period of about 2.4 seconds, the condenser
becomes fully charged whereupon the potential
applied through resistance 21838 bLecomes ap-
plied through resistance 27830 to the control
cathode of the timer tube, and since the other
cathode of this tube is connected cver the upper
normal contacts of anode relay 27834 and the
No. 8 front contact of relay 2785 to ground, the
tube then fires over its cathode gap. Condenser
9783C now gischarges over this gap and the anode
relay 27834 is operated in a circuit from battery
2784 over the inner upper contacts of relay 27064,
through the lower winding of relay 2T783A across
the cathode-anode gap of the tube to ground on
the right cathode. Relay 2733A upon cperating
locks through its upper winding and over its
upper alternate contacts to ground over the No.
3 front contact of relay 2795, extinguishes the
tube and connects ground to conductor 2651 ex-
tending to the trouble indicator and to battery
through the winding of relay 2325 whereby re-
lay 2825 operates in turn operating relays 282§
and 2788 as previously described.

Hundreds group test

With relay 2343 operated a circuit is established
for the hundreds switching relays {559 and 1850
which may be traced from battery through their
windings in parallel, over conductor 2327 of cable
2328, over the No. 3 contacts of relay 2343 to
ground over the upper back contact of relay
222{. The secondary windings of all of the
hundreds transformer coils §HTS and §HTS are
now connected over conductors of cable 1838, con-
tacts of thousands group connector relay 1238F,
conductors of cable 249, contacts of tip field
relays 1404 and $485T, conductors of cable 1434
and coniacts of switching relay (553 to the input
sides of the ten amplifier-detector circuits {880
to 1809, inclusive, of Fig. 18. It was assumed
that the calling line was located in the No. 0
hundreds groups. The signaling current applied
to the sleeve conductor of the calling line, there-
fore, will be applied through the primary wind-
ing of the hundreds transformer coil 0HTS and,
over the No. T contacts of operated relay 1629
to ground, thereby inducing current into the
secondary winding of such coil which is effective
to energize the No. § amplifier-detector circuit
1800 and to thereby operate the anode relay
thereof corresponding to anode relay 827,

Switching relay 1850 upon operating establishes
a circuit from ground over its lowest set of con-
tacts and conductor (945 to battery through the
winding of relay {846 which operates to short-
circuit resistances 1943 and {923 to thereby re-
duce the charging time of timing condenser {224
to approximately .075 second and to remove one
short circuit from the upper winding of marginal
relay 1822. With relay {586 and switching re-
lays 1550 and {850 operated a circuit is established
from ground over the front contact of relay
{508, the uppermost contacts of switching relay
1559, conductor (507, the next to lower contacts
of switching relay 1850, conductor {28¢ to hattery
through the winding of start relay {982 of the
timing circuit of Fig. 19. Relay {502 thereupon
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operates, in. turn operating relay {905 which, as:

previously described, releases relay 1900 to open
the injtial operating circuit of start relay 2343 of
the hundreds group register circuit of Fig. 23:
starts the timing cycle of the timing circuit and
connects ground over conductor 1983 to the op-
erating circuits of register relays (88 to 1819,
inclusive.

In case no signaling current is detected during
the hundreds identification test and, consequent-
ly, no register relay of the group 1840 to i8¢9 is
operated, then at the end of the first timing
period when relay (96§ operates, a circuit is
established from ground over the lower back con-
tacts of all of the register relays, conductor 1887,
the No. 2 front contact of relay {998, conductor
1836, over the third from hottom econtacts of
switching relay 858, conductor 2323 of cakie
2328 to battery through the winding of relay
2308. Relay 2368 upon operating locks over its
inner lower front contact and conductor 2338 of
cable 2228 to ground over the fourth from hot-
tom contacts of switching relay i858; establishes
a circuit for counting relay 2345 extending from
battery through its winding over the upper back
contact of counting relay 2244, the lower con-
tacts of relay 2388 and conductor 2345 to ground
over the No. 3 contacts of relay 216{. Relay 2345
thereupon operates and locks through its wind-

ing, the winding of relay 2344 and its own upper ¢

front contact to ground on conductor 2348. Re-
lay 2288 further releases start relay 2343 by cpen-
ing the locking circuit thereof at its back con-
tacts. Relay 2243 upon releasing in turn releases
the switching relays 155¢ and {850. The latter
relays upon releasing release the timing ecircuit
and the repeat test relay 2308. With relay 1892
reoperated following the release of the timing cir-
cuit the previously traced circuit for start re-

lay 2343 is established and relay 2323 operates 4n

to start a repeat test. When relay 2388 releases
it permits counting relay 2344 to operate in the
locking circuit of relay 2345.

On the repeat test if no signal current is de-
tected, repeat test relay 2388 reoperates, where-
upon a circuit is established from ground on con-
ductor 2348 over the lower contacts of relay 2368,
the upper front contact of relay 2344, conductors
2347, (944 and 2133 to battery through the wind-

ing of relay 2827 and to the trouble indicator. ,

Relay 2027 functions in the manner previously
described. With relay 2344 operated the holding
cireuit of relay 2343 is maintained over the lower
contacts of the former relay and the hundreds
group register circuit will remain in its operated
condition until the trouble indicator record has
been sent to the sender hefore the identifier is re-
leased as will be later described.
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In case two sleeve conductors are crossed in this -

hundreds group which would permit the signal
current te be present in two hundreds trans-
former coils, then two amplifier-detector circuits
would respond thereto. Under this condition, two
relays of the group 1868 to 1819 would be oper-
ated and at the end of the timing period termi-
nated by the operation of relay (988 a hundreds
group register relay could not be operated. 'The
last timing period will then be messured at the
end of which relay 832 will operate. With re-
lays 1888 and 1948 both operated, the short cir-
cuits around the upper winding of marginal re-
lay 1832 are removed and this relay operates.
Therefore, upon the operation of relay (832 a cir-
cuit is established from ground over the contacts
of relay 1832, conductor 1838, the upper front
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contacts of relay 1932, condiictor 18386, and thence
as traced to battery through the winding of relay
28217 causing the latier reélay to funetion in the
manner described for registering the trouble in
the trouble indicator.

The connection of two signal condii
the hundreds identification test may i
the fact that another identifier is trying to make
an identification in the same thousantds group.
In this case, relay 882 upon operating and be-
fore relay 1882 has operated will establish a cir-
cuit from ground over its contacts, conductor
1888, the hack contact of relay 1932, conductor
{847 to cross-connection terminal {547 connected
to similar terminals of all identifiers serving the
same office building, thence over the No. 22 con-
tacts of switching relay 1528 of the other iden-
tifier which ig attempting to make a test in the
same thousands group, thence over conductor
1318 and over the lowor back contacts of relay
{785 to battery through the winding of relay 1738
of such other identifier. Relay {758 upon operat-
ing opens one cireuit in said other identifier ex~
tending over a front contact of the repeat test

b relay 1782 for controlling the walking relays and

as soon as relay (788 operates establishes a cir-
cuit for relay i73§ which extends from battery
through its winding, over the front contact of
relay {738 and the inner ugper front contact of
relay 1788 to ground on conductor (338. Relay
1735 thereupon operates, locks over its inner up-
per contacts to ground supplied to conductor
1187, over contacts of the operated switching
relay 1828 of such identifier; opens at its lower
back contact the cther walking relay control cir-
cult established upon the release of relay (708;
at its upper back contact opens the circuit over
which signal current from the source 2112 was
transmitted to the sleeve conductor of the calling
line; connects ground over its upper front con-
tact, conductor 2i15, lower back contact of re-
lay 2118, conductor 2i#7, and thence as traced
to the sleeve conductor of the calling trunk and
at its inner lower back contact opens the circuit
of relay 1738 which releases after an interval.
Relay 1788 upon operating releases relay 1143
which releases switching relays 1528 and 1820 as
previously described whereupon relay (735 is re-
leased.  During the time that relays 1735 and
1138 are operated the thousands test at such
identifier is blocked and, consequently, upon the
removal oi the signal current by such identifier
one of the register relays 1818 to {848 of the
other identifier should release and the hundreds
identification test be comecluded hefore the end
of the third timing period as indicated by the
operation of relay 1832,

After such repeat tests as are required have
been made, register relay 18i§ should remain
operated alone in response to the operation of
the anode relay of the No. § amplifier-detector
18988, and with relay (908 of the timing circuit
operated a circuit is closed from ground over
the outer lower front contact of relay 1810, con-
tacts of swifching relay 1858, conductor 23281 of
cable 2328, through the upper winding of the
hundreds group register relay 2318, conductor
2332 of cable 2328, contacts of switching relay
1858, the upper contacts of relay £8i9, over the
upper back contacts of the other register relays
1819, 1819, etc., conductor 2233 of cable 2328, the
next to lower back contact of relay 2841, the No.
6 contacts of start relay 2343, conductor 2324 of
cable 2328, conductor {838, over the No. 3 con-
tacts of relay 1988 and through resistance 1837
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to battery. Relay 2210 upon operating locks in
a circuit from ground through its lower winding
and inner lower front contact, over the inner
lower back contacts of the other register relays
2318, etc., conductor 2142, the NWo. T contacts of
relay 2101, conductor 2143, the No. 5 contacts of
relay 2343 to battery through the winding of re-
lay 2341 and prepares circuits over its inner up-
per and lower front contacts for transferring its
hundreds group registration to a hundreds reg-
ister in the sender. It will be noted that each
register relay, such as 2319, upon operating, opens
at its lower back contact the locking civcuit of
the next preceding relay so that it is not possible
for more than one register relay to remain op-
erated.

Relay 2341, which operated in the locking cir-
cuit of relay 2310, establishes an obvious operat-
ing circuit for advance relay 2321 and at its lower
back contact opens the initial operating circuit
of start relay 2343, relay 2343, however, remain-
ing operated over its locking circuit. Relay 232i
upon operating locks over its upper front contact
and the No. 2 contacts of start relay 2343 and at
its upper back contact opens the previously
traced circuit of switching relays (586 and 1856
which release restoring the timing ecircuit to
normal, the latter releasing register relay i8i§.
When relay 1900 reoperates indicating the nor-
mal condition of the timing circuit, relay 232
closes a circuit for start relay 2443 of the tens
group register circuit of Fig. 24 which may ke
traced from battery through its winding, over
conductor 2404, the upper front contact of relay
1809, conductor 2408, the upper back contact of
relay 2441, the upper back contacts of register
relays 2418 to 2419, the upper back contact of
relay 2498, conductor 2422, to ground over the
lower contacts of relay 2321, Relay 2443 oper-
ates and locks over its No. 3 contacts and the
back contacts of relay 2408 to ground over con-
ductor 2422; prepares at its No. | contacis a
locking circuit for relay 242f; prepares at its
No. 4 contacts a locking circuit for the register
relays 2418 to 2419; and establishes a circuit
from ground over the upper back contact of
relay 2421, the No. 2 contacts of relay 2443, con-
ductor 2427 of cable 2428, to battery through the
windings of switching relays 1560 and {850.
Switching relay 1860 upon operating estabiishes
the previously traced circuit for relay 1948 over
its lower contacts, and relay 1946 upon operat-
ing removes one short circuit from the winding of
mayrginal relay 1832 and changes the charging
period for timing condenser 1924.

With relay 2310 of the hundreds group register
circuit operated, a circuit is established for the
No. 0 hundreds group connector relay §198 of the
No. 9 thousands group which may be traced from
ground through its winding, over conductor 1243,
the No. 5 contacts of thousands group connector
relay 12397, conductor 2336 of cable 2335, the
upper front contact of relay 2810, conductor 2338,
over the No. § back contact of relay 2541 through
resistance 2509 to battery. Relay 1189 operates
over this circuit to connect the sleeve conductors
of the one hundred lines of the No. 0 hundreds
group over its contacts and contacts of the oper-
ated thousands group connector relay [239F,
through the tens and units transformer coils of
Fig. 15. Had the calling line been in the No. 9
hundreds group of the No. 0 thousands group,
the thousands group connector relay (230F
would have been operated in response to the
thousands group test and the hundreds group
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register relay 2319 would have been operated in
response to the hundreds group test thereby re-
sulting in the operation of the No. § hundreds
connector relay (i89 of the No. § thousands
group cf hundreds connector relays.

The hundreds connector relay {128 upon oper-
ating establishes a circuit from ground over ils
lower contacts, conductor 1244, the No. I8 con-
tacts of the thousands connector relay (239F,
conductor 1588, the upper contacts of switching
relay {588, conductor {569, the next to lower
contacts of switching relay 1858, conductor 1591
to battery through the winding of start relay
1902 of the amplifier-detector timing circuit.
Relay 1382 thereupon starts the operation of the
timing circuit whereupon relay #1300 releases to
open the initial operating ecircuit of start relay
2443 of the tens group register circuit, relay 2443,
however, remaining operated over its locking
circuit. Relay {802 then operates relay (365 over
a previously described circuit, and connects
ground to conductor {988 in the operating cir-
cuits of the register relays (860 to i848.

Relay 234{ upon operating aiso establishes a
circuit from ground over its upper contacts and
conductor 2218 to battery through the winding
of relay 22ti which operates and extends the
conductors of cable 2212 to the windings of the
thousands group register relays 222% fo 2228.
Since, as assumed, the calling line was found
upon the thousands group test to be located in
the No. 9 thousands group of office unit A, and
the No. 9 thousands group connector relay {235F
was operated, a circuit is now effective from
ground over the No. 3 contacts of relay 12397,
conductor 2213 of cable 22{2, over the No. 9 con-
tacts of relay 221{ to battery through the wind-
ing of thousands group register relay 2229.
Relay 2225 thereupon operates, locks over its
inner upper contacts to ground over the No. 6
contacis of relay 22ii and over its ouier upper
and lower contacts prepares circuits to transfer
its registration to the sender. Relay 2341 also
establishes a circuit from ground over its inner

- upper contacts, conductor 2214, the upper con-

tacts of previously operated relay 202, conduc-
tor 2215 to battery through the winding of relay
2218, Relay 22{6 upon operating extends the
conductors of cable 221% to the windings of the
office unit register relays 22860 to 2269. Since, as
assumed, the calling line was found upon the
thousands group test to be located in the first
office unit A and the No. 9 thousands group con-
nector relay 1239F of that office unit was oper-
abed, a circuit is now effective from ground over
the No. 4 contacts of relay 1238F, conductor 2218
of cable 2217, over the No. | contacts of relay
2216 to battery through the winding of relay 2288.
Relay 2200 upon operating locks over its inner
upper front contact and conductor 22i8 to
ground over the upper No. 3 contacts of relay
2002 and prepares circuits to be later described
for transferring the office unit registration to the
sender and for controlling the further function-
ing of the identifier in accordance with the office
unit registration.

Tens group identification

As previously stated, when the hundreds group
connector relay { {90 operated, and with the thou-
sands group connector relay (238F operated, the
sleeve conductors of one hundred lines in the
nine thousands group of the office unit A are
extended over contacts thereof and conductors
of cable 1248 to the tens group and the terminal
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identifying circuits'of Fig: 15. The one hundred
conductors thus-eéxtended from the one hundred
sleeve conductors are grouped: in- ten groups of
ten: conductors- each corresponding to the ten
lines of the hundreds group which have the
same tens identification- digits. Each. conductor
terminates in-a serially connected condenser and
resistance and each group  of ten conductors is
multipled-to-one terminal of the primary winding
of a tens group transformer coil such as’ 1598 to
ground. The secondary windings of the trans-
former coils- 1590 to 1599 are connected over con-
ductors of cable’ 1510 and contacts of switching
relay 1580 to the input- sides of the amplifier-
detector circuits 1800 to 1809 of Fig. 18.

It has been assumed that the tens digit of the
calling line identification is 9 and the units digit
is-5 and that, therefore, the signaling current
on the sleeve conductor 184 of such line is con-
ducted over contacts of relays {190 and §239F
conductor {249 of cable' 1248, through condenser
1821, resistance 1522 and the primary winding of
the No. 9 transformer coil 1599 to ground. The
signal current is thereupon induced into the
secondary winding of transformer coil 1599 and
is‘applied over conductors of cable 1519 and con-
tdets of switching relay 1560 to the No. 9 ampli-
fier-detector circuit- 1809 to operste the anode
relay 1827 thereof. Since the start relay 1982
of- the ftiming circuit has been préeviously op-
erated, the operdtion of anode relay 1827 causes
the-operation of register relay 819,

In case g cross occurs between two sleeve con-
ductors’ in' different tens groups of the same
hundreds-group, in different tens groups, no relay
of the tens register cireuit will be operated at
the end of the timing cyele terminated by the
operation: of relay 1998 of the timing circuit as
there would be two rélays of the group {88 angd
189 operated. This condition would remain
until the end of the last timing cycle when relay
1932° would operate to cause the operation of
relay 2027 and the summoning of a trouble ingi-
cator.

In-case no'signal current is-detected then when
rélay 1906 of the timing circuit operates at the
end' of the first timing period, a circuit is estap-
" lished from ground over the lower back contacts

of all’ of the register relays (810 to 1819, con—

ductor 1907, the No. 2 front contact of relay 19086,
conductor 1836, over the third from bottom con-
tacts of switching relay 1860, conductor 2429 of
cable 2428 to battery through the winding of
relay 2408. Relay 2408 upon operating locks
over its inner lower front contact and conductor
2430 of cable'2428 to ground over the fourth from
hottom contacts of switching relay 1869; estab-
lishes a circuit for counting relay 2445 extending
from battery through its winding, over the upper
back contact of relay 2444, the lower contacts of
relay 2408, conductor 2446 to ground over the
No. 4 contacts of relay 2101, relay 2445 thereupon
lockinig through its winding, the winding of relay
2444 and its own innter upper contact to ground
on’ conductor 2446; and releases start relay 2443
by opening the locking circuit thereof at its back
contact. Relay 2443 upon releasing in turn re-
leases the switching relays 1560 and 1869. The
latter relays upon releasing release the timing
circuit and the repeat test relay 2408. With re-
lay 1909 reoperated following the release of the
timing circuit, the previously traced circuit for
start relay 2443 is established and reldy 2443 re~
operates to'start a repeat-test. When relay 2468
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releases, it permits couritirig relay 2444 to operate
in the locking circuit of relay 2445.

On the repeat test, if no signal current is de-
tected and repeat test relay 2408 reoperates, a
circuit is established from ground over conductor
2446, over the lower contacts of relay 2408, the
upper contacts of relay 2444, and conductor 2447
to battery through the winding of repeat test
relay 2308. Relay 2308 will thereupon operats;
cause the operation of relay 2345 and at its upper
back contact open the circuit of start relay 2343
of the hundreds register circuit whereupon relay
2343 releases in turn releasing all operated re-
lays of the hundreds group register circuit with
the exception of relays 2308 and 2345. Relay
2321 upon releasing also releases start relay 2443
which in turn releases the operated switching
relays 1860 and 1860 followed by the release of
the timing circuit and the release of the repest
test relay 2468 of the tens group register cireuit.
Relay 2408 upoh releasing then releases relay
2308 and relay 2308 upon releasing causes the
operation of relay 2344 in the locking’ circuit of
relay 2345 as previously described. Upon the
release of the timing circuit and the reoperation
of relay 1968 thereof the previously traced énet-
gizing circuit for start relay 2342 of the hundreds:
group register cireuit is reestablished.  Switch-
ing relays 1556 and {850 are reoperated and g
new hundreds group test is made in the manner
breviously described in order to insure that no
error was made in identifying the hundreds group.
When the hundreds group test has been repeated
and the same or another hundreds connector

5 relay operated in the thousands number group

the tens identification test will again be repested.
If no signal is found upon the repeated test the
operation of repeat test relay 2408 will again
cause the operation of relay 2308. However, in

¢ this case when relay 2208 operates with relay

2344 operated a circuit is established from ground
over conductor 2346 over the lower contacts of
relay 2308, front contacts of relay 2344, con-
ductor 2347 and thence as traced to battery
through the winding of relay 2027 and to the
trouble indicator.

It will be assumed, however, that the signal ig
properly detected and that with the register re-
lay 18i9 operated alone when relay {908 of the
timing eircuit operated a cireuit was established
from ground. over the lower back contact of ail
breceding relays of the group {88 to {819, over
the lower front eontact of relay 1818, contacts
of switching relay {868, conductor 2431 of cable
2428, through the upper winding of the tens
group register relay 24(8, conductor 2432 of ca-
ble 2423, contacts of switching relay 1889, the
upper contacts of relay 1819, conductor 2434
of cable 2428, the lower back contact of relay
2441, the No. 5 contacts of start relay 2443, con=
ductor 2834 of cable 2428, conductor 1928 over.
the No. 3 contacts of relay 1968, through resist-
ance $937 to battery. Relay 2419 upon operat-
ing locks in o circuit from ground through: its
lower winding and over its inner lower contacts,
over the No. § contacts of relay 2443 to battery
through the winding of relay 2441 and prepares
cireuits over its inner upper and lower contacts
for transferring its tens group registration to a
tens register in the sender. It will be noted that
each register relay, such as 241 9, upon operat-
ing opens at its lower back contact the locking
cireuit of the next prreceding relay so that it is:
not possible for more than one register relay to
remain operated,
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Relay 2441 which operated in the locking cir-
cuit of relay 2419 establishes an obvious circuit
for advance relay 2421 and at its lower back
contact and the upper back contact of register
relay 2419 the initial operating circuit of start
relay 2443 is opened. Relay 2443, however, re-
mains operated over its locking circuit. Relay
242{ uypon operating locks over its upper front
contact and the No. { contacts of relay 2443 and
at its upper back contact opens the previously
traced circuit for switching relays 1560 and 568
which release restoring the timing circuit to nor-
mal and releasing the operated register relay
1819. When relay 1968 reoperates indicating the
normal condition of the timing circuit, relay
2421 closes a circuit for start relay 2543 of the
units register circuit of Fig. 25 which may be
traced from battery through its winding, over
conductor 2604, bottom contacts of relay {980,
conductor 2588, the upper back contacts of reg-
ister relays 25{8 to 25{9, over the upper back
contact of relay 2588, conductor 2568 to ground
over the lower contacts of advance relay 242i.
Relay 2543 operates and locks over its No. 3 con-
tacts and the back contact of relay Z508 to
ground over conductor 2588, prepares at its No.
{ contacts a locking cirvcuit for relay 252{; pre-
pares at its No. 4 contacts a locking circuit for
the register relays 2510 to %Z5{3 and establishes
a circuit from ground over the No. T back con-
tact of relay 2521, the No. 2 contacts of relay
2543, conductor 25271 of cable 2528 to battery
through the windings of switching relays {879
and 1870. Relay (8780 upon operating estab-
lishes a circuit from ground over its lowermost
contacts and conductor 1948 to battery through
the winding of relay {949 which operates, at its
upper back contact opens one short circuit
around the upper winding of marginal relay {832
and at its front contacts shunts resistance 1923
to change the period reguired to charge the tim-~
ing condenser (924.

Units identification fest

With relay 2419 of the tens group register cir-
cuit operated, a circuit is established for the No.
9 tens group connector relay i588 which may be
traced from battery through its winding over
conductor 2436 of cable 2438, over the outer
front contact of register relay 248 of the tens
group register circuit, over the upper back con-
tacts of other relays of the register group, over
the upper back contact of relay 2468 to ground
on conductor 2422, Relay {589 upon operating
connects each of the group of tens conductors
of cable 1248 connected over the contacts of con-
nector relays (288F and (90 to the sleeve con-
ductors of the ten lines having the same tens
digit 9 to ground through a condenser resistance
network. It has been assumed that the calling
line has a units digit 5 and that therefore with
the signal current applied to the sleeve conduc-
tor 64 this signal current is transmitted over
contacts of relays 1189 and {238F, conductor
1249 of cable {248, the No. T contacts of relay
{589 to ground through condenser 1512 and re-
sistance 1518 of the network 1535 and through
resistance 1514 of such network, over a conduc-
tor of cable 1515, contacts of switching relay
{518 to the input side of the No. § amplifier-de-
tector circuit §805. In response to the tone cur-
rent anode relay 1841 of this amplifier-detector
circuit is operated. If the calling line had had
a tens digit zero and a units digit zero, for ex-
ample, register relay 2410 of the tens register
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circuit of Fig. 24 would have been operated upon
the tens group identification test thereby caus-
ing the operation of tens group connector relay
{530 and upon the units identification test the
operation of the No. 8 amplifier-detector circuit
1896, through the condenser resistance network
£530. It is to be understood that ten connector
relays 1580 to 1589 and ten condenser resistance
networks 1530 to 1539 would be provided for the
identifier.

Relay 1589 upon operating also establishes a
circuit from ground over its No. 8 contacts, the
uppermost contacts of switching relay {576, con-
ductor 15186, over the lower contacts of switching
relay 1879, conductor 199( to battery through
the winding of the start relay (982 of the tim-
ing circuit. When, therefore, the anode relay
{841 operates, it causes the operation of regis-
ter relay 1815.

In case a cross occurred between two sleeve
conduetors in the tens group or in case some
other identifier is working in the same group,
the circuits will function in the manner de-
scribed above for the tens group test to call in
the trouble indicator.

In case no signal eurrent is detected then when
relay {956 of the timing circuit operates at the
end of the first timing period, o circuit is es-~
tablished from ground over the lower back con-
tacts of all of the register relays 180 to 1819,
conductor {887, the No. 2 front contact of relay
{868, conductor 1836, over the third from bottom
contacts of switching relay 1676, conductor 2529
of cable 2528, to battery through the winding
of repeat test relay 2508. Relay 2888 upon op-
erating locks over its inner lower front contact
and conductor 2538 of cable 2528 to ground over
the fourth from bottom contacts of switching
relay (860; establishes a circuit for counting
relay 2345 extending from battery through its
winding, over the upper back contact of count-
ing relay 2544, the lower contacts of relay 2508,
conductor 2546 to ground over the No. § con-
tacts of relay 2101. Relay 25845 thereupon locks
through the winding of relay 2544 and its own
inner upper contacts to ground on conductor
2546. Relay 2588 also releases start relay 2543
by opening the locking circuit thereof at its back
contact. Relay 2542 upon releasing in turn re-
leases the switching relays (578 and 1870, the
latter relays upon rveleasing, releasing the tim-
ing circuit and the repeat test relay 2568. With
relay 1960 reoperated following the release of
the timing circuit, the previously traced circuit
for start relay 2543 is established and relay 2543
operates to start a repeat test. When relay 2408
releases it permits counting relay 2544 to operate
in the locking circuit of relay 2545.

On the repeat test if no signal current is de-
tected and repeat test relay 2588 reoperates, a
circuit is estahlished from ground on conductor
2546, over the lower contacts of relay 2508, the
upper front contact of relay 2544 and conductor
2547 to battery through the winding of repeat
test relay 2408. Relay 2488 will thereupon op-
erate, cause the operation of relay 2445 and at
its upper back contact open the circuit of start
relay 2843 of the tens group register circuit
whereupon relay 2443 releases in turn releasing
all operated relays of the tens group register
circuit with the exception of relays 2408 and
2445, Relay 242! upon releasing also releases
start relay 2543 which, in turn, releases the op-
erated switching relays 15780 and 1870 followed
by the release of the timing circuit and the re-
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lease of the repeat test relay 2508 of the units
register circuit. Relay 2583 upon releasing then
releases relay 2488 which, in turn, eauses the
.operation of relay.2444 in the locking circuit of
relay 2445 as previcusly described. Upon the re-
lease of the timing circuit-and the recperation of
relay £3589 thereof, the previously traced ener-
gizing circuit for start relay 2442 of the ‘tens
group register circuit is established, the switch-
ing relays (580 and (560 are reoperated and a
new tens group test is made in the manner pre-
viously described in order to insure that no error
has been made in identifying the tens group.
When the tens group test has been ‘repeated
-and the same or another tens group connector
relay has been operated, the units identifica-
tion test will again be repeated and if no signal
is detected on the repeated test the operation of
repeat test relay 2588 will again cause the opera-
tion of relay 2488. However, in this case when
relay 2498 operates with relay 2444 operated, a
‘circuit is established from ground on conductor
2446, over the lower contacts of relay 2488, the
front contact of relay 2444, conductor 2447, and
thence as traced to battery through the wind-
ing of relay 2827 and to the trouble indicator.

It will be assumed, however, that the signal
is properly detected and that with register relay
1815 operated alone when relay 1288 of the tim-

ing eircuit operated, -a circuit was established

from ground over the lower hack contact of -all
breceding relays of the groun 1818 to 1819, over
the lower front contact of relay 1815, contacts
of switching relay 1870, conductor 2521 of cable
2528, through the upper winding of the units
register relay 2615, conductor 2523 of cable 2528,
contacts of .switching relay {878, the upyper -con-~
tacts of relay 1815, upper contacts of intermedi-
ate relays 1816-1818, conductor 2533 of cable
2528, the No. ! back contact of relay 2541, the
No. § contacts of relay 2543, conductor 2534 of
cable 2628, conductor 1938, over the No. 3 con-
tacts of relay (868 through resistance 1937 to
battery. Relay 2515 upon operating locks -in -a

-circuit from ground through its lower winding
and inner lower contacts over the lower back >

contacts of succeeding register relays 2516-3519,
over the MNo. 4 contacts of relay 2543 to battery
through the winding of relay 2541 and prepares
circuits over its inner upper and lower contacts
for transferring its units registration to s units
register of the sender. It will be noted that.each
register relay, such as 2515, upon operating opens
at its lower back contact the locking circuit of
the next preceding relay so that it is not pos-

sible for more than one register relay to remain °

operated,

When relay 284! operates at the end .of the
units identification test, it opens .at its No. 5
back contact the circuit over which the hun-

dreds connecter relay {180 of Fig. 11 was op- &

erated whereupon such relay releases. At its
No. 4 back contacts relay 2541 also opens the
circuit over which the lock-out relay 12197 of
Fig. 12 was operated whereupon velay 1218F re-
leases in turn releasing the thousands connec-
tor relay 1238¥. With relays {198 and {238F
released the thousands number circuit is now
restored to its normal condition. Relay 2521

upon operating disconnects pattery at itg Mo, 2 -

back contacts from the winding of lock-out relay
i818F of the common class circuit to release
this circuit when it has been held during the
calling line number identifcation. At its No. §
back contact relay 284! further opens ‘the lock-
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ing circuit of relay 2119 which releases to dis-
connect the source 2113 of signaling current.

Thousands group test operation using twenty
amptifier detector circuits

As previously described, the thousands group
test is made at one time in ten thousands number
circuits. The identifier may, however, by slight
modification be arranged to make the thousands
group test at the same time in twenty thousands
number cireuits whereby the number of group
tests required to test all of the thousands num-
ber cireuits of an office building may be decreased
thus decreasing the holding times of the common
number circuit and of the identifier. This modi-
fication should e required only in those office
buildings where there are g large number of thou-
sands numher circuits and where thetrafiic is very
high. 7o arrange the identifier to make tests at
the same fime in tweniy thousands number cir-
cuits, ten additional amplifier-detector circuits
similar to those disclosed in Fig. 18 are provided
but which are used only on the thousands group
test. Also ten additional register relays are added
to the chain 1818 to 1869, ten sdditional thousands
group register relays are added to the chain {719
to 1718 of Fig. 12 and two switching relays (nof
shown), corresponding to switching relays {530
and 1823 and operated over conductors 1522 and
(628 and over the Nos. 23 and 24 contacts of
switching relay §526 upon the operation of such
latter relay are provided to extend = cable of con-
ductors, corresponding to cable 158f, from the
contacts of another switching relay correspond-
ing to switching relay 1388 to the input sides of
the ten additional amplifier-detector circuits and
to extend circuits from the contacts of the addi-
tional register relays associated with the outputs
of such amplifier-detector circuits over a cable
corresponding to cable {728, through the wind-
ings of the ten additional thousands group reg-
ister relays of Fig.12.

With this modification each relay, such as 2134
of ig. 21, is common to twenty thousands number
circuits rather than to ten such cireuits, and up-
on cperating extends one group of circuits over
its Nos. 6 to 8§ contacts from the contacts of the
first .ten thousands group register relays {710 to
4718, to the lock-out relays {2187 to 12187 of ten
thousands number circuits, as previously de-
scribed, ‘and extends a second group of circuits
over its Nos. 18 to 12 contacts from the contacts
of the ten added thousands group relays of Fig.
17 to-the lock-out relays of a second ten thousands
number circuits. Also upon each progression step
of the walking relays2i28 to 2428, 2{25 and 2128
the eircuits for the tip or ring field connector re-~
lays, such as {338 and 1328 would be operated by
multiplying the cireuits extending to two of such
tip fleld connector relays over the conductors of
cable 2125 to the cross-connection terminals such
as the ferminals 244 and 2145 connected to the
Nos. § and § back contacts of walking relay 2129.

Ring party identification

In the foregoing description the identification
of the tip party on a two-party fiat rate party line
has been described. Had the calling subscriber
been the ring party on a flat rate party line, either
the tip or ring party on a two-party message rate
line, the single party of an individual line, a sub-
scriber to whom automatic ticketing service is
denied, such as a subscriber on g four-party line,
hotel private branch exchange line, ete. or had the
call originated on an operator’s trunk, the circuits
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- would have functioned in the manner previously
described except that when the sender made the
party test, a condition would have been set up
in the sender whereby, folicwing the assoclation
of the identifier, with the sender, relay {704 of the
identifier would have been operated rather than
relay 1788 thereby causing the operation of relays
{384 and [405R rather than relays {4047 and
1405T. Consequently, when the identifier made
the thousands group test ring field connector re-
lays such as 1328, 328, etc. would have been suc-
cessively operated through the operation of the
walking relays 2128, 2121, ete.

Call from denied service line

If the calling subscriber is one to whom the
- automatic ticketing service is to be denied, the
connector sleeve conductor of such line is strapped
from the horizontal strip of the cross-connecting
line such as 1869 corresponding to the thousands
designation digit of the line number to the verti-
cal strip {8¢{ and is thus connected through the
primary winding of the denied service transformer
coil {818 to ground. The secondary winding of
this coil terminates in cross-connection terminals
1812 and 1218 which may ke strappad to terminals
such as 183§ and {837, connected with a vacant
pair of contacts on oné of the ring fleld switch-
ing relays, for example, relay 329 to which no
thousands number circuit is connected. In this
case the identifier will not receive a signal from
any thousands number group but will receive a
signal from the denied service coil in lieu thereof
during the thousands group test. For example, if
the terminals 312 and 18{3 are strapped to ter-
minals 1235 and {037, and the terminals of the
secondary winding of the §THR thousands trans-
former coil are disconnected from the terminals
{635 and {6237, then the No. § amplifier-detector
circuit {808 will be allocated during the thou-
- sands group test of that partizular group of ten
thousands number circuits, to the identification of
a denied service signal. In this case the circuit
controlled through the operation of the thou-
sands group register relay 719 of Fig. 17 over the
No. § contacts of relay 238 will be extended by
strapping over the crcss-connecting rack 2138 to
conductor 2145 thence over the lower contacts of
relay 2824, conductor 2147, through the winding
of denied service relay 2187, over conductor 2148,
to ground on conductor 22i{9. When, therefore,
relay 1719 operates upon detection of the signal
current, relay 2487 will operate to indicate a con-
nection for which automatic ticketing should be
denied and upon. operating will lock over its lower
contacts, condector 1747 and the No. 4 back con-
tacts of relay 2541 through resistance 2509 and
battery.

Call from operator’s t{runk

If the call was completed through the auto-
matic ticketing trunk from an operator’s posi-
tion the sleeve of the cperator’s trunk will be con~
nected through a condenser-resistance network
to ground through the primary winding of an
cperator’s class transformer coil 308, the second-
ary winding of which is connected over conduc-
tors 308 and 389 to terminals 1814 and 1045 which
may be strapped to terminals such as 1039 and
1640, connected with a vacant pair of contacts
on one of the ring field switching relays, for
example, relay $529 to which no thousands num-
ber circuit is connected. In this case the identi~
fier will not receive a signal from any thousands
number group during the thousands group test
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but will receive a signal from the operator class
coil 305 in lieu thereof. For exawmple, if the
terminals 1014 and (015 are strapped to terminals
{822 and (648 and the terminals of the secondary
winding of the eight §THR thousands trans-
former coil are disconnected from such termi-
nals, then the No. 8 amplifier-detector circuit
1308 will be allocated during the thousands groap
test to the identification of the operator class
signal. In this case the circuit controlied througn
the operation of the thousands group register re~
lay 1718 of Fig. 18, over the No. § contacts of
relay 2134, will be extended by strapping on the
cross-connecting rack 21835 to batitery through the
winding of the operator class relay 2{37. Relay
2137 will thereupon operate and lock over its lower
contacts, conductor 1747 and the INo. § back con-
tact of relay 2544, through resistance 2509 and
battery.

Two-party message rate line call

If the call was completed from a two-party
message rate line, the calling line regardless of
which party initiates the call, is identified through
a ring party field of thousands and hundreds
transformer coils and the sleeve conductor of the
line-finder trunk is connected through a con-
denser-resistance network 3¢6—3067 and the pri-
mary winding of a class transformer coil, such
as 303 to ground, the secondary winding of such
coil being connected over contacts of the class
connector relays, such as [312F, to one of the
class amplifier-detector circuits of Fig. 16. If
the calling subscriber is a tip party, when upon
the party test, relay 311 of the line-finder trunk
over which the connection was established will be
operated and therefore the signaling current sp-
plied from the identifier will be applied over con-
ductor 312 and thence over the tip message reg-
ister terminal, such as 288, of the calling line to
a conductor allocated to the tip party substa-
tion appearing in the ring field. If the calling
subscriber is a ring party, then relay 3{! is not
operated and the signaling current is then ap-
plied over conductor 312 and thence over the
sleeve terminal, such as 26, of the calling line
to a conductor allocated to the ring party sub-
station also appearing in the ring field. During
the class test one of three class register relays
1650, 1651 and {652, of which the first, {856, and
the last, 1652, are disclosed, may be oberated.
If there are lines in the same office building some
of which are entitled to local service only, others
of which are entitled to extended service and
others of which are entitled to foreign exchange
service, such classes of lines will ke segregated
into line-finder banks and the sleeve conductors
of the line finders serving such classes of line
will be connected through condenser-resistance
networks to the primary windings of three trans-
former coils 381, 382 and 283 allocated to such
three classes of lines respectively. Thus, during
the class test, the type of service fo which a
calling two-party message rate subscriber is en-
titled will be registered by one of the three class
register relays {850, {85! or 1552 and, by the
strapping of the inner upper front confacts of
these relays over the cross-connecting rack {653,
the sender will be informed over conductors 1654,
1655 or 1555 of the cable 1508 as to whether the
calling subscriber is entitled to local, extended oxr
foreign service, respectively. The foreign service
indication is given under these circumstances only
in offices where the foreign exchange subscribers
are not given ticketed service. If upon the class
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test none of the class or register relays 1658, 1651
and 1§52 are operated, a circuit is established over
conductor 1558 of cahle 1600 upon the comple-
tion of the class test to signal the sender that
no two-party message rate line was involved in
the call. If any one of these relays is operated
@ circuit is established over conductor 859 of
cable 1898 fo signal the sender that a two-party
message rate line has made the call.

Local and extended class calls

If the office building has offices in which there
are only local and extended service lines or all
lines are of the same class, then it is necessary to
test for only one class of two-party message rate
line during the class test. ‘Other lines in the

- offices of an ofiice building which are not of the
- two-party message rate, coin or foreign exchange
classes and are entitled to either local or extended
service are segregated in the line-finder banks
~and a ‘positive test is made on the local or the
extended class line. A positive class test will
usually be made for the class of line which com-
pletes the least number of ticketed calls. In most

cases this will be the local class and therefore 2

‘the register relays, for example relay (887, al-
“located for this class test would, upon operating
in respcnse to the signaling current, establish a
circuit over the proper strapping on the rack

1653 to the local exchange conductor 1854 of the

~cable 1600. In this case, if no signaling current
- is detected during the class test it would be as-
sumed that the calling subscriber was of the ex-
tended class type and, therefore, upon the op-
eration of relay {749 in response to the detection
of no signaling current to terminate the class
test, a circuit would be estgblished under control
of the office unit register relay of the group 2289
to 2209, allocated to the office unit in which the
calling line terminates, over cross-connections on
the rack 1883 to conductor {855 of cable 1609
to inform the sender that the czalling line was
of the extended class. In the event more loecal
class lines complete ticketed calls than extended
lines, the above-outlined procedure may be re-
versed and a positive test be made on the ex-
tended class line whereby a circuit is closed over
conductor 1855 through the operation of the class
register relay, such as relay {887, and in the

event no signal is detected during the class test

a circuit is closed under the control of relay (749
and the office unit register relay over conductor
{654 of cable {500,

Coin class calls

Coin class information is not sent to the sender
but is used by the identifier either to deny auto-
matic ticketing service to calls of this class or
to complete them on a ne-ticketing basis .as con-
trolled by cross-connections sssociated with the
type of charge relays 2843 to 26845, inclusive, of
Fig. 26. The coin class test may be made during
the class test, in which case coin class relay 1645
may be operated as previously described, or it
may be made during the number group identifica-
tion in the same manner as denied service test in
which event relay 2137 would be operated to reg-~
ister the coin class.

Foreign exchange class offices

All subscribers of an office in 2 building may be
‘entitled to foreign exchange service. In this case
‘the operation of the office unit identification reg-
ister relay of the group 2299 to 2289 would hbe
effective through the cross~connections from its
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lower armature over the cross-connection rack
2238, to establish a signal circuit over conductor
2231 and a cross-connection .on the rack 1653 to
conductor (858 of cable {698 to register in the
sender the fact that the call was initiated by a
subscriber entitled to foreign exchange service.

Transmission of calling office unit number and
class identification to the sender

As soon as a relay of the office unit register of
Fig. 1 has been operated, as for example relay
2280, indicating that the calling line is in the first
or office unit A, a -circuit is established from
ground over the No. 2 back contact of relay 2502,
conductor 2232, the upper front contact of relay
2208, a strapping of cross-connection rack 2233,
conductor 2224 of cable 2235, the No. 53 contacts
of identifier connector relay 28¢1F, conductor
2832 of cable 2833 to battery through the winding
of the No. 0 office uni; register relay 29508 of
register 2963. There may be a maximum of ten
relays 2288 to 2299 in the office unit register of
the identifier and a corresponding number .of
relays in the register 2968 of the sender. Relay
2288 upon operating is also effective to transmit
an indication to the sender with respect to the
class of the calling line. If the calling line is of
the local or extended class, a circuit will be es-
tablished from ground over the inner lower front
contacts of relay 2268, strapped over terminals of
cross-connecting rack 2238 and conductor 2236 to
the middle lower front contact of relay {749.
Under this condition if no class register relay has
heen operated during the class test, then relay
1748 upon operating to terminate the class test,
would extend the circuit from conductor 2236
over its middle lower front contacts and a cross-
connection on rack 4653 to extended class con-
ductor i685 of cable 1608, over the No. 34 con-
tacts-of identifier-connector relay 2808F, conduc-
tor 2834 of cable 2883, to battery through the
winding -of extended exchange register relay 3144
of the sender to battery. If the calling line has
been a local class line, then a clasg register relay,
for-example relay 1657, would have been operated
to-complete a circuit from ground cver the upper
Mo. 4 back contacts of relay 2582, conductor 2548,

-over the lower contacts of register relay {1657

strapped over rack {653 to conductor 1654 of
cable {688, thence over the cable, over the No. 35
contacts of identifier-connector relay 2288F, con-
ductor 2835 of cable 2803 to battery through the
winding of local class relay 345 of the sender.
If the calling .office had been a foreign exchange
office then the inner lower contacts of relay 2200
would have been strapped over rack 2233 to con-
-ductor 2231 which would be strapped over rack
1653 to the foreign exchange conductor 1855 of
cable £680 and extended over the No. 33 contacts
of identifier-connector relay 2884F and conductor
2836 of cable 2803 to battery through the winding
of foreign exchange register relay 2§48 of the
sender. On any call, only one of the class register
relays $144, 3{45 and 2148 of the sender should

= be operated.

With no one of the two-party message rate
-class register relays 4858, {851 and 1652 of the
identifier operated a cirsuit is established upon
the operation of relay {749 in response to the
failure to detect a class signal, which may be
traced from ground over the inner upper back
ccontact of relay 2002, conductor 2549 of cable
#4802, over the upper No. § hack contact of relay
2§31, conductor 2586, the inner lower front con-

5 ‘tact of relay {749, the inner upper back contact
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“'of relay {7158, thence in series over back contacts
- of register relays 1652, 1651 and (8589, conductor
1658 of cable {609, the No. 68 contacts of iden-
tifier-connector relay 280iF, conductor 2837 to
battery through the winding of relay 347 of the
sender to register the fact that the call is not of
the two-party message rate class. If any one of
the two-party message rate class register relays
{650, {651 or (652 operated, a circuit is estab-
lished from ground on conductor 2586 over the
inner upper front contact of relay (758 which
operated following the operation of any one of
the relays 1650, {85{ or {652, over a front contacs
of one of these relays, for example relay {652,
conductor 1653 of cable 1689, the No. 35 contacts
of identifier-connector relay 2888F, conductor
2838 of cable 2383, to battery through the wind-
ing of register relay 3143 of the sender to register
the fact that the call is of the two-party message
‘rate class. Ags previously described, the operation
of any one of the class register relays {659, 1651
or 1652 is instrumental in establishing a circuit
from ground on conductor 2548 over one of con-
ductors §654, {555 or 1656 of cable 1608 to cause
the operation of one of the register relay 3145,
3144 or 3146.

Transmission of type of charge information to
the sender

The operated office unit register relay 2208 is
also instrumental in establishing a circuit to the
- type of charge circuit disclosd in the left portion
of Fig. 26. For this purpose the lower armature
of each office unit register relay of the group
2200 to 2208 may be strapped over terminals of
rack 2230 to any one of three conductors of cable
2237, terminating in the right-hand multiple
terminals of eross-connecting rack 2§56 of Fig. 26.
Cross-connection is made to conductor 2238 if no

ticket is to be made for any call initiated by any

subscriber of the calling ofiice to certain called
offices as, for example, on calls from certain
foreign exchange offices which may be entitled fo
free calls to such called offices. Cross-connection

is made to conductor 223§ if a ticket is to he made

for any call initiated by any subscriber of the
calling office to certain other called offices and
cross-connection is made to conductor 2248 if the
call is to be denied.

The type of charge circuit of Fig. 26 comprises &

a maximum of ten relays 2643 to 2648, the oper-
ating windings of which are cross-connected over
the cross-connecting rack 2542 with the Mo, |
upper coniacts of all route relays whereby one

of such relays is operated depending upon a pre- &

determined exchange area division of the offices
of the area. Associated with these relays are two
cross-connecting racks one on either side of the
relays. Rack 2656 is provided along one edge
with multiples of the three conductors of cable
~2237 extending to the calling office unit register
relays as just described and a terminal connected
over conductor 2837 with a contact of the coin
class register relay {645, angd along its other edge
with terminals connected to front contacts of
all of the ten relays of the group 2843, etc. and
also with terminals connected over conductors
2658 and 2659 with the windings of relays 2714
and 2715 of Fig. 27. Rack 2688 has terminals
along its right edge connected with armatures of
relays of the group 2643, etec. and a terminal con-
nected over conductor 2143 with a contact of the
operator class register relay 2136 of Fig. 21 and
terminals along its lefi edge connected over con-
ductors 266, 2662 and 2663 with the windings of
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the no-ticketing register relay 2039, with the
winding of denied service register relay 2023 and
with the winding of ticketing register relay 2031,
respectively. By making the proper cross-con-
nections over racks 2656 and 2660 it is possible
under the joint control of the calling office unit
register relay of the group 2200 and 2285 and of
the relays of the group 2643, etc. operated in ac-
cordance with the called office zoning, to deter-
mine whether a call from any calling office shall
be established on a ticketed or non-ticketed basis
or whether such call shall be denied.

Transmission of rate information

In offices in which foreign exchange subscribers
are given ticketing service, relays 2774 and 2715
are provided in the identifier to afford means for
sending the proper rate information to the sender
depending on both the route relay involved and
whether or not a foreign exchange calling sub-~
scriber was involved. 'The upper No. 2 contacts
of each route relay are connected, as previously
described, over a cross-connecting rack 2773 to
any one of twenty terminals connected over con-
tacts of either relay 2774 or 2715, depending upon
the initial charge rate for the foreign exchange
and the non-foreign exchange subscribers to the
route involved, to twenty terminals on rack 2716
which may, in turn be cross-connected to the
windings of rate register relays 2790 to 2798.
Twenty possible combinations of charge rates
may be provided. Some of these charge condi-
tions when the non-foreign exchange relay 2774
is operated or when the foreign exchange relay

2775 is operated are indicated in the following
table: :
TABLE IV
Non-g]oggiggen Bx- Foreign Exchange
Rate Condition
Rate Relay Rate Relay,
Operated | CHAIgeS | "Groratea” | Charges
2791 1 2790 0
2791 i 2792 2
2791 1 2793 3
2792 2 2790 0
2792 2 2791 1
2792 2 2793 3
2793 3 2760 ¢
2793 3 2791 1
2793 3 2792 2
2793 3 2703 3
2793 3 2794 4
2794 4 2792 2
2794 4 2793 3
2794 4 2794 4
2795 5 2794 4
2795 5 2795 5

If rate discrimination between non-foreign and
foreign subscribers is not required as, for ex-
ample, in office buildings where there are no
foreign exchange offices, the No. 2 contact of the
route relays may be cross-connected directly to
the windings of the rate register relay 2799 to
2798.

For the initiated call from the tip party sub-
station {89 of a flat rate two-party line terminat-
ing in offlce unit A and in the identification of
which office unit register relay 2200 was oper-
ated, it will he assumed that such line is of the
local class to which ticketing service is to he
given and that there is a foreign exchange office
in the same huilding served by the identifier. In
this case the operation of relay 2286 through the
cross-connection on the rack 2230 will cause the
operation of the local exchange register relay
31456 of the sender, the operation of the non-
foreign exchange relay 2774 over a cross-connec-
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tion on rack 2655 between conductor 2239 of cable
2237 and -conductor 2658, and the operation .of
ticketing relay 2631 over a cross-connection .on
rack 2656, the inner upper contacts of relay 2644,
previously operated by route relay 2113, and a
eross-connection on rack 2660 between conductor
2238 and conductor 2283.

With relay 27174 and route relay 2713 both op-
erated and assuming that the rate to be charged
for the initial period is two charges, a cireuit is
established from battery through the winding of
rate register relay 2782 (not shown) -of the:group
2796 to 2789, strapped terminals of rack 2776, con-
tacts of relay 2774, strapped terminals of rack
2712, the upper No. 2 contacts of route relay 2713,
conductor 255¢, the MNo. 2 contacts of relay 2581
which operated upon the completion of the units
identification test to ground over the upper No. 3
back contact of relay 2802, Relay 2792 operates
and connects ground over the Nos. | and 3 con~
ductors 2839 and 2848 of cable 2826 in accordance
with the preceding Table III, over the Nos. § and
1 contacts of identifier-connector relay 2801F,
conductors 2844 and 2842 of cable 8837 to battery
through the windings of relays 3827 and 2829 of
the rate register 8858 whereupon these relays op-
erate and lock as will be presently described.

Transmission of thousands identification digit
to the sender

It will be recalled that in response to the thou-
sands group test, thousands group register relay
2239 was operated and locked to register the thou-

sand digit 2 ang accordingly ground on conductor .

2549 is applied over the lower No. 2 back contact
of relay 2537 and conductor 2852 over the lower
contacts of relay 2228 to a terminal of rack 2264
strapped to conductor 2242 of cable 2244,  Ground
on conductor 2849 is further applied over the up-
per No. 4 back coritact of relay 2537 and conductor
2553 and the upper confacts of relay. 2229 to o ter-
minal on rack 2281 strapped to conductor 2243 of
cable 2244, Therefore, in accordance with the
preceding Table II1, circuits are completed over
the Nos. 1§ and {8 (not shown) contacts -of
identifier-connector relay 2801F and conductors
2313 and 3315 of cables 28(6 and 3310 to battery
through the windings of relays 3383 and 3305 of
the thousands digit register 3380 of the sender
whereupon these relays operate and lock.as will
presently be described.

Transmission of hundreds identification digit
io the sender

With the hundreds group register relay 2318
operated to register the hundreds-digit 0 of the
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calling line number, ground on conductor 2549 is -

applied over the lower No. 3 back contact of relay
2551, conductor . 2554 and over the lower econtacts
of relay 2348 to & terminal on rack 2361 strapped
to conductor 2349 of cable 2350, Ground on con~
ductor 254§ is further applied over the upper No.
% back contact of relay 2531, conductor 2555 over
the inner upper contacts of relay 2310 to a termi-
nal on rack 238! strapped to conductor 2348 of
cable 2358. Therefore, in accordance with the
preceding Table 101, circuits are completed over
the Nos. 25 and 38 contacts of identifier-connector
relay 2881F and conductors 3324 and 3835 of
cabies 2816 and 3430 to battery through the wind-
ings of relays 3324:and 325 of the hundreds digit
register 3320 of the sender whereupon these re~
lays operate and logk.as will presently be de-
seribed.,
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Tronsmission of the tens identification digit
to the sender

‘When the fens.group register relay 2419 oper-
ated to register the tens digit 9 of the calling line
number, ground on conductor 2548 is applied over
the lower No. 4 back contact of relay 2337, con-
guetor 2586, over the lower contacts of relay 2419
to g terminal on rack 2481 strapped to conductor
2449 of cable 24508. Ground on conductor 2549 is
further applied over the No. 2 upper back contact
of relay 2537, conductor 2857, over the inner upper
contacts of relay 2419 to a terminal on rack 2461
strapoed to conductor 2648 of cable 2450. There-
fore, in accordance with the preceding Table I1I,
circuits are -completed over the Nos. 23 and 25
contacts of identifier-connector reiay 2801F and
conductors 3353 and 8355 of cables 2816 and 3350
to ‘battery through the windings of relays 3343
and 5345 of the tens digit register 3340 of the
sender whereupon these relays operate and lock
ag will presently be described.

Transmission of the units identification digit
to the sender

When. the units register relay 26i5 operated to
register the units digit 5 of the calling line num-
ber, ground on conductor 2§48 is applied over the
lower No. 5 back contact of relay 2537, over the
jower contacts of relay 2515 to o terminal on rack
2561 strapped to conductor 2588 of cable 2580.
Giround on conductor 2848 is further applied over
the upper No. | back contact of relay 2537 and the
jnner upper contacts of relay 2615 to a terminal
on rack 2551 strapped to conductor 2588 of cable
2588, Therefore, in accordance with the preced~
ing Table III, circuits-are completed over the Nos.
17 and 18 contacts of identifier-connector relay
28817 and conductors 3372 and 8313 of cables 2816
and 3370 to battery through the windings of re-
lays 3362 and 3368 of the units digit register 3360
of the sender, whereupon these relays operate and
lock ‘as will presently be described.

Second check test

When the unifs digit identification has been
completed and the class rate information has -
heen sent to the sender, the sender should have
all -of -the information required from the iden-
tifier. Pollowing the registration of the digits
of the -calling line in the registers 8368, 3320,
3340, 3368 and 2958 of the sender and the regis-
tration of the other information concerning the
calling line by fthe operation of relays of the
rate register 38%8, of either relay 2647 or 3148
and one of the relays 3144, 3148 and 2145, a
test circuit is established through the contacts
of relays of these registers which should be con-
tinuous if two relays of each register 3854, 332§,
33483, 3360 and 365% have been operated, if either
relay 3147 or &i48 has been operated, if one of
the relays 3144, 3145 and 3i{45 has keen oper-
ated and ohe relay of register 2858 has been op-
erated. This eircuit may be traced from hattery
through the winding of relay 2838, over con-
ductor 283§ of cable 2888, the No. 26 contacts of
identifier-connector relay 2888F, conductor 2843
of cable 2888, the lower No. | contacts of relay
3284, the third from upper back contact of re-
lay 8217, conductor 3248 to rate regisfer 3850,
thence over the upper back contact of relay 3831
thereof, the upper back contact of relay 3839,
the middle lower front contact of relay 3829,
the upper back contact of relay $828, the upper
front contact of relay 382%, conductor 3218, the
upper back-contact of relay 3148, the upper back
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contact of relay 3{44, the upper front contact of
relay 3{45 assumed to be operated to regist.:er
the fact that the call was from a local service
line, the lower front contact of relay 3147 op-
erated to register the fact that the calling line
was net of the two-party message rate class,
over the upper back contact of relay 3148, con-
ductor 3148, to thousands digit register 3388,
thence over the upper back contact of relay 3204
thereof, over the lower back contact of relay
3382, the inner upper front contact of relay 3303,
the lower back contact of relay 3304, the inner
upper front contact of relay 3365 to hundreds
digit register 3328, thence over the upper back
contact of relay 33214 therecf, over the lower hack
contact of relay 3322, the lower back contact
of relay 3323, the lower front contact of relay
3324, the inner upper front contact of relay 3325
to tens digit register 3248, thence over the up-
per back contact of relay 334{ thereof, over the
lower back contact of relay $342, the inner up~
per front confact of relay 3343, the lower back
contact of relay 3344, the inner upper front con-
tact of relay 3348, to the units digit register 2268,
thence over the upper back contact of relay 33414
thereof, over the lower front contact of relay
3362, the middle lower front contact of relay
3363, the upper back contact of relay 3384, the
upper back contact of relay 2368, conductor
3308, the No. § front contact of relay 2958 of
register 2983 which was operated to register the
office unit identification, thence in series over
the lower back contacts of other relays of the
register 2888, conductor 2928, the No. 52 con-
tacts of identifier-connector relay 2861F, con-
ductor 284¢ of cable 2588 to ground at the lower
back contact of relay 2838 and, in parallel there-
with, to ground through the winding of relay
2062, With this circuit established, relay 2538
operates therebhy permitting relay 2542 to be op-
erated indicating that there was a complete
checking path over contacts of the register relays
in the sender without any trouble grounds.

With relay 2838 operated a circuit is estab-
lished from ground over its lower front contact,
conductor 2583 of cable 2168, the lower back con-
tact of relay 2688, conductor 2831 of cable 2640,
the No. &4 contacts of identifier-connector relay
28811, conductor 2844, the No. 3 lower contacts
of relay 3i0&, fo conductor 3i58, to which the
operated relays 3237 and 3828 of the rate reg-
ister 3883 of the sender now lock over their in-
ner lower front contacts, and to conductor 3ii3
to which the operated relays of registers 296,
3300, 3326, 3348 and 3368 and operated relays
2i45 ang 3f4T lock. With relays 2833 and 2505
operated as previcusly described, a circuit is
also established upon the operation of relay 2538
which may be traced from battery through the
winding of relay 2582, over the lower front con-
tact of relay 2585, the inner lower front contact
of relay 2538, conductor 2584 of cable 2{08, the
upper contacts of relay 2883, the inner upper
back contact of relay 2810 to ground over the
inner upper front contact of relay 28i{. Relay
2562 thereupon operates in turn operating relay
2531, Relays 2582 and 2537 upon operating cpen
all of the ground paths controlling the operating
circuits of the calling line digit registers of the
sender. Relay 2537 also opens at its No. 5 back
contact the operating circuit of slow-to-release
relay 2585. During the releasing time of relay
2805 the operated register relays of the sender
will be held operated over the locking paths of
such relays. In case any of the register relays
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in vhe sender fail to remain operated over their
locking circuits, the check circuit previously
traced will be opened and relays 2538 and 2542
will release. 'When relay 2548 becomes fully re-
leased, a circuit will be established from ground
over the lower contacts of relay 2892, conguctor
2835 of cable 2103, over the back contact of re-
lay 2588, the upper back contact of relay 2538,
conductor 2585 of cable 2108, conductor %433 to
battery through the winding of relay 28237 and
to the trouble indicator to perform the func-
tions to be later described. If the sender register
relays remain cperated, then relays 2552 and 2542
will remain operated and when relay 2505 releases
a circuit will be established from ground over
the lower contacts of relay 2883, conductor 2035
of cable 2188, over the back contact of relay 2585,
the upper front contact of relay 25%8, the front
contact of relay 2582, conductor 2585 of cable
2400, the lower back contaci of relay 2838, the
lower back contact of relay 2838, the lower front
contact of relay 273!, conductor 2538 of cable
25808, the No. 29 contacts of identifier-connector
relay 2880F, conductor 2865 of cable 2883 to bat-
tery through the winding of relay 8264 of the
sender to inform the sender that it may release
the identifier.

On a call for which no ticket is to be printed,
the no-ticketing register relay 2638 instead of
the ticketing relay 283! would he operated in
response to the identification of the eailing line.
In this case an obvious circuit is established for
relay 2824, Relay 2936 upon operating estab-
lishes a circuit from ground over the upper back
contact of relay 2048, the inner upper front con-
tact of relay 2838, the upper back contact of
relay 2688, conductor 2842, the No. i4 contacts
of the identifier trunk connector relay 4A59F,
conductor 748, the No. | contacts of relay 768
of the trunk, conductor 74! to battery through
the lower winding of relay 865, Relay 885
upon operating notifies the trunk that the call
is not to be ticketed and locks through its lower
winding and lower No. £ contacts over condustor
814 to ground over the upper front contact of
relay 7(2. Relay 2824 upon operating estab-
lishes a circuit from ground over the No. 5 back
contact of relay 2882, conductor 2557 of cable
200, the upper front contact of relay 2624, con-
ductor 2038 of cable 2880, the No. 32 contacts
of identifier-connector relay 2806F, conductor
2846 of cable 2883 to battery through the winding
of no-ticketing register relay 2217 of the sender.
On this type of call as no ticket will be printed
the sender will not require any of the calling
number or class information. However, with
relay 32{7 operated, the check circuit is com-
pleted from battery through the winding of relay
2538, over conductor 2539 of cable 2558, the No.
2% contacts of identifier-connector relay 2306%,
conductor 2843 of cable 2863, the lower Wo. |
contacts of relay 3208, the upper front contact
of relay 3217, conductor 2928, and thence as
traced to ground at the lower back contact of re-
lay 2558 and, after relay 2588 operates, to ground
through the winding of relay 2542, Relay 2538
upon operating will connect ground to conductor
3113 to lock relay 2217 and will cause the opera-
tion of relays 2582 and 2537 followed by the re-
lease of relay 2885, If relay 32!7 now remains
operated over its locking ecircuit, a circuit will
be established upon the release of relay 2585
from ground over the lower contacts of relay
2083, conductor 2835 of cable 2189, over the back
contact of relay 2585, the upper front contact of
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relay 2538, the front contact of relay 2542, con-
ductor 2535 of cable 2108, the lower back con-
tact of relay 2838, the lower front contact of
relay 2836 to battery through the winding of
relay 2848. Relay 28489 upon operating removes
ground from the operating cirecuit of the no-
ticketing relay 885 of the trunk angd over its lower
front contact connects one winding of relay 2043
toconductor 2342 over which relay 855 was oper-
ated. If relay B@5 is locked operated, relay 2043
will now opsrate from such locking ground and
will establish & ecircuit from ground over the
lower front contact of relay 2848, the front con-
tact of relay 2043, the lower back contact of
relay 2031 and thence as traced to battery
through the winding of relay 8284 of the sender
to inform the sender that it may proceed to re-
lease the identifier.

On calls from an operator’s position, in which
case relay 2138 is operated, as previously de-
scribed, a eircuitf is established from ground over
its-upper contacts, conductor 2148, strapped over
terminals- of eross-connecting rack 2888, to con-
ductor 268!, and to battery through the winding
of the no-ticketing register relay 2839, Relay
2830 thereupon functions as just described to in-
form both the trunk and the-sender that no ticket
is required.

On. calls which are to be denied service, relay
2823 is operated over conductor 2682 which may
be strapped ai cross-connecting rack 2888 to be
operaied. through the joint operstion of one of
the called office ares relays and the calling office
unit register relay if a: subscriber of the calling
office is to be denied service to the particular
office called, or relay 2823 may be cperated over
cross-connections on the rack 2584 and over
conductor 2158 when relay 2§37 is operated in
response to the detection of signaling current
over the sleeve conductor of a calling lina during
the thousands group test, or over & circuit from
ground over the middle upper front contact of
relay 2821, conductor 2044, the upper contacis
of coin class register relay {845 when operated
on a coin class ¢all, and conductor 2§57 over
strapping on block 2884, Relay 2922 may also
be operated over an obvious circuit controlled by
the vacant code relay 2845, the circuit of the
latter relay being completed over cross-connec-
tions on racks 2847, 2814 and 2611 should the
calling subseriber - dial a vacant code peint.
When relay 2823 operates it establishes a circuit
from ground over the upper bsck contact of re-
lay 283!, the upper back contaci of relay 2524,
the upver front contact of relay 2823, the inner
front contacts of relay 2821, conductor 2848, the
KNo. i5 contacts ol identifier trunk connector re-
lay £558F, conductor 742, over the No. 4 con-
tacts of relay 768 tc battery through the wind-
ing of relay 132 of the trunk. Relay 732 there-
upon operates to inform the frunk to release
the subscriber with a proper tone signal or io
complete thie connection to a special operator’s
position. Relay 732 upon operating, locks over
its No. | contacts and conductor 8i{ vo ground
over the upper front contacts of relay Ti2.

When the trunk involved in the connection is
of the no-ticketing type, its relay 7Ti{8 will be
arranged to establish a circuit from ground over
the No. | contacts of the trunk identifier connec-
tor relay which has associated such trunk with
the identifier ag, for example a relay correspond-
ing to relay %889F in which the No. { contact
is shown unwired, thence over conductor 2947
to battery through the winding of relay 203§ to

10

15

20

40

60

65

70

75

102

inform the identifier that no ticket should be
printed: Relay 2836 upon operating causes the.
operation of relay 2824 which, as previously de-
scribed, signals the sender that the call is. of
the no-~ticketing type. To insure that relay £036.
was neot operated by a trouble ground a check.
test is imade while it is cperated by connecting
the winding of relay 2831 to conductor 2932 over.
its inner upper front contact. In case relay 20635
has been operated by a false ground on.a trunk
cireuit that was not of the no-ticketing type;
relay 2837 will be operated in the circuit previ-
ously traced to battery through the winding of
relay 808 of the ticketing ftrunk and, over its
lower centacts, will connect ground through the
winding of relay 2027 to battery and to the trou-
ble indicator to give a trouble indication. As
no identification signal current will be trans-
mitted to the sleeve of the calling line, and no -
calling number or class identification will be.
made on calls from & no-ticketing trunk, the call
will always be completed on a no-ticketing basis
and no provision is made to deny service to any
routes.

With either relay 2823 operated on a denied-
service call or relay 2824 operated on any no-
ticketed call, the circuit of relay 2161 is opened
either at the lower back contact of relay 2923
or at the lower back contact of relay 2824 so
that relay 218{ cannot be operated to start the
calling number and class identification test as
previously described, or if such test has heen
started. prior to the operation of either relay
2023 or 2624, then to stop such test.

To insure that there is no false ground on the
circuit which extends from the winding of reiay
8§65 in the trunk, thenece as traced to conductor
2842, which might give the trunk a false no-
ticketing indication, a ecircuit is effective from
cenductor 2842, over the upper back contact of
relay 2038 and the upper back coniact of relay
2038 to battery through the winding of relay
2048 as soon as the trunk identifier connector
has connected the calling trunk with the identi-
fier. If a false ground is found, relay 2848 will
operate to establish the circuit of relay 2827 and
to give a trouble indication. Also o insure that
there is no false ground on the circuit includ-
ing conductor 284{ which extends over the con-
tacts of the identifier connector tc the sender
and over which circuit a trouble release signal is
sent to the sender when any of the previously-
described trouble conditions arise in the identi-
fier, the upper winding of test reiay 2043 is con-
nected over the lewer back contact of relay 2283
and conductor 264¢ as soon as the identifier is
seized by the sender. If a false ground’ is de-
tected, relay 2648 will operate, lock through its
lower winding over its lower contacts %o ground
over the upper No. 2 contacts of relay 2802, cause
the operation of relay 2827 and give the trouble
indicator 2 signal.

Whenever either relay 2825 or 2627 operates on
any trouble condition as previcusly deseribed, re-
lay 2828 is sperated and a circuit is established
from battery over its No. 2 contacts, the lower
back contacts of relay 2828, to the trouble indi-
cator. Assuming that the trouble indicator is
idle, the closure of this circuit operates a relay
in the trouble indicator which is instrumental in
connecting various leads from the identifier to
the trouble indicator for making a lamp record
of the condition of the identifier at the time the
trouble was encountered. A circuit is also es-
tablished from the 130-volt baitery 2784 over the
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inner upper confacts of relay 2184, through re-
sistance 218(E, conductor 2665, over the No. 1
front contact of relay 2828, conductor 2050,
through resistance 278iB and condenser 2781C
to ground. Condenser 278!{C starts to charge
over this circuit and after an interval of approx-
imately two seconds if the trouble indicator has
not performed its functions, the potential from
source 2784 becomes applied through resistance
218iD to the left cathode of the tube of timer
2181 and, since the right cathode of the tube is
connected over the upper normal contacts of
anode relay 2781{A and conductor £886 to ground
over the upper No. 2 contacts of relay 2692, the
tube will fire across its cathode gap thereby dis-
charging condenser 2784C and operating the
anode relay 2781A in a circuit from ground over
the cathode-anode gap of the tube through the
lower winding of anode relay 278fA to battery
2784. The ancde relay upon operating locks over
its upper alternate contacts to ground on con-
ductor 2886, extinguishes the tube and estab-
lishes a circuit from ground over its lower con-
tact, conductor 2887, the No. § contacts of relay
2026 to battery through the winding of relay
2068. If it be assumed that the trouble indi-
cator completes its functions before the expira-
tion of the two-second time period, it causes the
operation of relay 2828 in the identifier, which
locks over its lower winding and its lower front
contact to ground over the No. | front contact
of relay 20828; cpens at its lower back contact
the circuit over which the trouble indicator was
summoned thus releasing the trouble indicator
and establishes the eircuit of relay 28849 which
may be traced from bhattery through its winding,
over the No. 5 contacts of relay 2826, the upper
front contact of relay 2828, conductor 2825 to
ground over the back contact of anode relay
278iA of the trouble indicator timer 278§,

With relay 2889 operated a signal is trans-
mitted to the sender from ground over its front
contact, conductor 234§ of cable 2§0§, the No. 85
contacts of identifier-connector relay 2831F, con-
ductor 2841, over the upper back contact of relay
3220 to battery through the winding of relay 3208
of the sender. Relay 82¢§ operates, locks over a
circuit through its own winding, the winding of
relay 3228, over its inner upper front contact,

conductor 3888 to ground over the inner upper ;

front contact of relay 338i. At its lower back
contact relay 2206 opens the previously-traced
operating circuit for preference relay 2%80F of
Fig. 29 which releases in turn releasing the iden-
tifier-connector relays 2868F and 2801F. All di-
rect conneciions between the sender and identi-
fier are now opened and any operated apparatus
of the identifier is returned to its normal condi-
tion. Relay 3285 slso establishes a circuit from
yround over its upper contacts, conductor 3221,
the lower contacts of operated relay 2862F, con-
ductor 2248 and to battery over the lower con-
tacts and the lower winding of relay 2938F al-
located to the identifier which gave the trouble
release signal. The purpose of keeping relay
2830F operated is to force the sender to be con-
nected to another identifier for a second trial.
When relay 280{F released, the circuit over
which relay 8268 was operated from the identifier
is opened whereupon relay 3220 operates in the
locking circuit of relay 8206 and recloses the start
cireuit over its lower front contacts whereupon,
with relay 2336F operated, the start relay of
another idle identifier, such for example as 2998L,
is operated to in turn cause the operation of the
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associated identifier-connector relays such as
2800L and 280i1 to associate the sender with
such other identifier. If the second identifier is
successful in handling the call, relays 3204 and
3288 will be operated in the manner previously
described. If the second identifier is, for any
reason, unable to handle the call, such identifier
wiil in the manner described connect ground
to conductor 2847 which is now extended over
the upper front contact of relay 3220, through
the winding of relay 3222 {o battery whereupon
the latter relay will operate and lock over its
inner contacts to ground on conductor 3808.
If the trouble which caused the failure was in
connection with the reconstruction of the called
office code, relay 2208 will not have operated and
consequently relay 2222, upon operaiing, estab-
lishes a circuit from ground over the lower No. 4
back contact of relay 3208, through the winding
of relay 3284 to battery and the sender will pro-
ceed to send an all-paths-busy signal to the trunk
as later described. However, if the trouble which
caused the trouble release was with the identifi-
cation of the calling line, relay 2283 will have
operated and, in this case, the sender will pro-
ceed to establish a connection to the sender moni-
tor operator’s position as scen as the calling sub-
seriber completes dialing.

Emergency relays of common class and
number circuit

Since only one comiaon class and number cir-
cuit is provided for each office building and a
trouble condition therein might prevent the
identification of any calling line in such huilding,
a set of emergency number circuit lock-out relays,
corresponding to the group of relays [(400F,
14881 and (4891, and a set of emergency class
circuit lock-out relays, corresponding to the
group of relays 1410F, {4161 and {4{9L, are pro-
vided. When all of the relays 1460F, etc. of the
group which is in normal service are normal, a
chain circuiv is established from battery through
the left winding of relay 1339, over normal con-

5 tacts of key 1331, the middle upper back con-

tact of transfer relay {307, thence in series over
the lower normal contacis of all iock-out relays
{408F, ete. to ground, and a second chain circuit
is established from battery through the right
winding of relay 1330, over the inner upper back
contact of transfer relay 1387, thence in series
over the upper back contact of lock-out relay
{&80L and the inner upper back contacts of the
other lock-out relays of the group, through re-
sistance 1482 to battery. Relay {330, however,
heing differentially wound does not operate so
long as both chain circuits are either closed or
open. If, however, due to a trouble condition
one chain circuit remains open while the other
remains closed, reiay §1338 operates and estab-
lishes a circuit from ground over its front contact
and the outer left normal contacts of key 1332 to
bkattery through the winding of transfer relay
348. Relay 1388 operates in turn establishing
obvious circuits for transfer relays 1266 and 1307
which also operate. With transfer relays 1360,
1385 and {367 all operated the control conduc-
tors extending to and from the regular group of
lock-out relays 1468F, etc. are transferred to the
similar emergency group of lock-out relays. The
previously traced cireuits through the windings of
relay 338 are now opened and relay §338 differ-
entially releases hut the slow-to-release relay
1358 has sufficient time fo become locked over
its inner lower front contact and the inner left
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normal contacts of key 1332 before its operating
circuit is opened by the release of relay {330.
With transfer relay {387 operated, the circuit of
alarm lamp 1333 is established from hattery
therethrough, over the upper froni contact of
relay {397, over the outer right normal contacts
of key 1332 to ground and the circuit to an audi-
ble alarm is established from ground over the
inner right normal contacts of key 1332 and the
lower front contact of relay 1307.

To extinguish the lamp 1333 and fo silence the
audible alarm the key 1332 is operated, thereby
transferring the holding circuit of transfer relay
{300 over the inner left alternate coniacts of
key {332 and the back contact of relay 1339 to
ground. Relay 1330 is now enabled to function
with the emergency group of lock-out relays to
detect a trouble condition therein and, if oper-
ated to release the operated transfer relays, to
restore the regular group of lock-out relays to
service.

Relay 1340, keys 1341 and 1342 and lamp 1343
are associated with the transfer relays 1228, 1325
and (327 and perform similar funetions with re-
spect to the substitution of an emergency group
of class circuit lock-cut relays for the regular
group of lock-out relays 1410, {4101 and 14191

Cut through of connection at the ticketing trunj

It will be recalled that following the comple-
tion of out-pulsing, relay 2139 was operated.
It is desirable to cut the ticketing trunk through
to the transmission condition as soon thereafter
as possible so that there will be no unnecessary

delay to the calling subscriber in completing the s

call. If the call is not from a two-party message
rate subscriber’s line, relay 3147 will be operated
as previously described whereupon a circuit will
be esfablished from ground over the upper No.
3 contacts of relay 3010, conductor 3017, the
upper contacts of relay 3138 through the two
windings of relay 3151 in series, the upper con-
tacts of relay 3147, conductor 4628, the lower
No. 2 contacts of cut-through relay 4628 of trunk
finder 4689, brush 4823, conductor 721, over the
lower contacts of relay 7i8 to battery through
the winding of the cut-through relay 7i8 of the
trunk. With both windings of relay 3151 in-
cluded in-this circuit, trunk relay 110 does not
operate but relay 315! operates and establishes
an cbvious circuit for relay 3152 which operates
and locks over its upper contacts to ground on
conductor 3188 and, over its inner lower contact
short-circuits the upper winding of relay 23151
to increase the current through trunk relay Ti8
in the trunk, causing said trunk relay to operate
and lock over its lower No. i contacts and con-
ductor 8if to ground over the upper frent con-
taet of relay T12. This locking ground now ap-
plied over the circuit previously traced through
the windings of relay 3i5{ shunts the lower wind-
ing of relay 2{51 whereupon relay 3151 releases.
With relay 315! released and relay 3152 oper-
ated a circuit is now established from ground over
the back contact of relay 2151, the lower front
contact of relay 3152, conductor 3153, to bat-
tery through the winding of relay 3888 which
thereupon cperates and, at its upper and lower
No. 4 back contacts, opens the circuit previously
traced over which out-pulsing has been con-
trolled. Relay 3808 over its upper No. 2 and
lower No. { contacts establishes a loop across the
tip and ring conductors 4827 and 4528 extending
from the trunk finder to the sender whereby
relay 3888 of the sender is maintained operated
after its previously fraced circuit has been opened
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through the operation of relay 718 of the trunk
as will be presently described.

At the trunk upon the operation of relay 7{8
the circuit of relay 709 is opened at the lower
No. 4 back contact of the former relay but relay
109 is now held operated over its lower No. 2
contacts, conductor 125, the lower No. 2 back
contact of relay 800, conductor 883, to ground
over the upper No. | contacts of relay 716. Re-
lay 710 at its upper and lower No. 2 alternate
contacts transfers the circuit previously traced
through the windings of relay 3880 of the sender
to the windings of supervisory relay 806. Relay
806 in the trunk now operates over a circuit
from the tip conductor of the calling line, to
trunk . conductor 188, thence over the upper No.
2 alternate contacts of relay 710, conductor 7286,
the upper left winding of repeating coil 804, the
upper No. 4 back contact of relay 885 to ground
through the upper winding of relay 888 and, over
the ring conductor from the calling line to trunk
conductor 761, thence over the lower No. 2 al-
ternate contacts of relay 710, conductor 1217, the
lower left winding of coil 804 and the upper
No. & back contact of relay 805 to battery through
the lower winding of relay 806. Relay 88% oper-
ates and closes a circuit for holding relay 712
operated, said circuit -extending from battery
through the winding of relay 112, over conductor
728, contacts of relay 806, conductor 729 to
ground over the inner lower front contacts of
relay T12. Relay 806 is thus under the control
of ‘the calling subscriber to control the holding
of the trunk. Relay T10 also establishes a circuit
extending to the called subseriber’s line which
may be traced in part from tip conductor 809,
over the upper No. 4 contacts of relay Ti0, con-
ductor 812 through the upper right winding of
repeating coil 804, through the winding of called
supervisory relay 813, conductor 8{4, the upper
No. 4 back contact of relay 714, conductor 8135,
through the lower right winding of coil 884, con-~
ductor 816 and the lower No. 3 contacts of relay
710 to ring conductor 8i68. Relay 813, however,
is polarized and does not receive current in the
right direction at this time to cause its opera-
tion. Relay 718 also connects ground over .its
upper No. .3 front contact, the lower front con-
tact of relay 712, through retard coil 73% and
thence to the sleeve conductor 702 of the trunk.

Response of the called subscriber

When the called subscriber answers, the di-
rection of current flowing through the winding
of supervisory relay 813 is reversed whereupon it
operates to in turn establish an obvious eircuit
for reversing relay 817 which operates. There-
after when ground is applied to conductor 887
from the miscellaneous interrupter frame, a cir-
cuit is completed from ground on said conductor,
over the lower No. 2 normal contacts of relay
818, over the lower contacts of relay 847, the
lower No. 3 back contact of relay 881, conductor
818, the inner upper contacts of relay 112, con-
ductor 820 to battery through the lower winding
of relay 818. Relay 818 thereupon operates lock-
ing to the direct ground over its lower No. & al-
ternate contacts and connecting ground over its
upper No. 4 contacts and over the lower No. 3
back contact of relay 808 to start conductor 288
extending to the miscellaneous interrupter frame
to start the measurement of a time interval.
After two-seconds delay ground will be applied
to conductor 909 at the interrupter frame thereby
completing a circuit over the upper No. 2 contacts
of -relay 818, through the upper No. | normal




2,678,088

107

contacts and winding of relay 888, to battery
whereupon relay 888 operates and locks over ils
upper No. { alternate contacts, over the upper
No. { back contact of relay 885 and conductor
821 to ground at the upper No. 4 back contact
of transfer relay 789 which latter relay released
upon the operation of relay 808 and the opening
of the lower No. 3 back contact thereof.

Timing the conversation

With relay 888 operated a circuit is established
from ground over contacts of relay 743, which is
operated once every fifteen seconds by the tele-
chron clock operated timer 744, over conductor
145, the lower No. 5§ contacts of relay 888, the
lower No. 3 back contact of relay 89§, over the
upper No. ! contacts and through the upper
winding of relay 818 to battery to hold such relay
operated and over conductor 822 to battery
through the winding of stepping magnet 957 of
the units timing switch 858. Thus at fiffeen-
second intervals the brushes of such timing
switch are advanced step by step. TIf the con-
versation continues until the switch 959 advances
its brushes 952, 954 and 955 to the No. {§ ter-
minals of their associated ares, a circuit will be
closed from ground applied to conductor 822,
thence as traced through the winding of step-
ping magnet 857 of switch 280 and also over the
upper No. 2 back contact of relay 988, over brush
956 and the No. 16 terminal of its arc, over the
lower No. 8 back contact of relay 986 to battery
through the winding of the stepping magnet 903
of the tens timing switch 808. The operation
of magnet 983 will advance the brushes 6! and
902 of switch 88 one terminal thereby causing
the brushes of this switch to advance one step
for each revolution of switch 858. In this man-
ner, switch 989 is used as a measure of the units
of conversation time while switch 880 measures
the tens. The terminals {, 3% and 490 on the
arcs of the units switch 980 are passed by when
the tens switch 900 has made one step or more
until switch 98¢ reaches its tenth step position.
The units switch 258 always passes by its No. 22
position terminal by the establishment of a cir-
cuit from ground on brush 95!, the No. 22 posi-
tion terminal of its arc and over the interrupter
contacts and through the winding of stepping
magnet 957 to battery.
900 and 9258 continue in this manner throughout
the conversation until 99 minutes have elapsed
at which time, after printing 99 on the ticket is
subsequently set forth, the switches are restored

to normal and another cycle of 99 minutes is ¢

begun and proceeds as above described.
Call from two-party message rate line

If the eall is from a two-party message rate
line it is necessary to give a momentary reversal
from the ticketing trunk toward the calling line
to cut the trunk through for supervision. This
reversal starts as soon as the calling subsecriber
completes dialing and the end of dialing relay
3201 has been operated as previously described.
When relay 3201 operates and with register reiay
3148 operated from the identifier to register the
fact that the call was from a two-party message
rate line, a cirvcuit is established from battery
through the winding of reversing relay 3120, over
the back contact of relay 3154, conductor 2155,
the inner upper back contact of relay 3217, the
lower front contact of relay 8148, conductor 3158
to ground over the lower contacts of relay 3281.
Relay 3100 upon operating reverses the tip and
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ring conductors of the dialing circuit previously
traced from the windings of relay 3800 over the
calling line loop and causes the operation of a
polarized relay in the first selector trunk of the
established eonnection to cut through the con-
nection. Relay 2188 also establishes an obvious
circuit for slow-to-operute relay 2154 which op-
erates and locks over its upper front contact to
the locking ground of relay 3148 and at its upper
back contact opens the circuit of slow-to-release
relay 31808, Relay 3180 upon releasing restores
the tip and ring conductors to their former con-
dition and with relay 3154 operated establishes
a circuit from ground over the upper No. 3 con-
tacts of relay 3048, conductor 3917, the upper
contacts of relay 2!39 as soon as out-pulsing has
been completed, through the two windings of
relay 3i51 in series, the upper back contact of
relay 31088, the lower confacts of relay 3154, the
middle lower contacts of relay 3(48, conductor
4629, the lower No. 2 contacts of relay 4626 of
the trunk finder 4698, brush 4623, conductor 121,
over the lower contacts of relay 718 to battery
through the cut-through relay 7i8 of the trunk.
From this point the trunk circuit functions as
previously described..

Operation of sender-trunk connector

After the identifier transmitted all of the in-
formation to the sender required for the comple-
tion of the connection, relay 3204 was operated
as a signal to the sender to complete the estab-
lishment of the connection and that a ticket
should be printed. Relay 3204 upon operating
locked over its lower No. 4 contacts to ground
on off-normal conductor 3168; connected ground
over its upper No. | contacts to conductor 2844
for holding the various register relays of the
sender previously operated from the identifier to
register the calling number and class informa-
tion; opened at its lower No. | contacts the
previously traced circuit of the identifier prefer-
ence relay 2900F which thereupon released to in
turn release identifier connector relays 28900F
and 280(F which completely disconnect the
identifier from the sender and thereby initiate
the release of all eperated apparatus of the iden-
tifier and, through the release of relay 2187, the
release of lock-out relay 4558F and connector
relay 4559F of the identifier trunk connector
of Fig. 45 at its upper No. 4 back contact relay
3204 opened one blocking circuit for blocking the
establishment of the connection if the calling
line was not entitled thereto; at its upper No. 2
contact established a circuit for relay 301§ ex-
tending from battery through the winding there-
of over conductor 3019, the upper back contact
of relay 3217, the upper No. 2 contacts of relay
3204, conductor 3820, conductor 46587, over the
upper No. | contacts of relay 4620 of the trunk
finder, over the lower front contact of relay 4608
to ground applied to conductor 4616 from the
sender. Had the calling trunk been selected by
the B trunk finder 4568, a similar cirecuit would
have been established for relay 302! over con-
ductor 2022, the next to upper back contact of
relay 3217, the upper No. 3 contacts of relay
3284 and conductors 3023 and 4557, over con-
tacts of a relay of the trunk finder 4500 corre-
sponding to relay 4620, and thence to ground
over conductor 4610 at the sender.

Relay 3218 upon operating connects battery
through resistance 3924, over its lower contact to
conductor £633, thence over the lower No. | con-
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tacts of relay 48293, brush 4834 of trunk finder

A688, conductor 4635, the upper contacts of relay

3018, conductor 3824 of cable 3025 allocated to
the group of ten ticketing trunks appearing in
the tenth vertical group of the bank of trunk
finder 4528 and in which group the calling trunk
is located, through the winding of lock-out relay
47207 of the sender trunk connector circuit A of
Fig. 47 allocated to the first sender assumed to be
in use for the connection and to the vertical group
of trunks.in which the calling trunk is located,
thence to ground over the inner upper normal
contacts of the lock-out relays of all other senders
having access to the sams group of trunks if the
sender trunk connector circuit is not being used
by another sender. Relay 4738F operates, locks
over its upper aliernate contacts to ground,
establishes an operating circuit for the mulii-
contact connector relay A413{F from ground

through the winding of such relay, over the inner =

lower front contacts of relay 4730F, through re-
sistance 4758 to battery and establishes a circuit
from hattery through resistance 4751, over the
middle upper front contact of relay 4138F, con-

ductor 4752, over the lower No. 8 contacts of relay 2

3918, the Iower No. 3 front contact of relay 3008,
conductor 4830, over the lower No. 3 contacts of

relay 4628 and brush 4624 of trunk finder 4609,

conductor 782, through the winding of multicon-
tact relay 4788, conductor 746 to ground over the
lower Mo. 2 hack contact of relay 708, With
multicontact relays 4731F and 4768 now both
operated a plurality of circuit paths are estab-
lished from the ticketing trunk to the sender

for the purpose of transferring registered infor- :

mation from the sender to the ticket printer of
the trunk.

It is to be noted that ten subgroups of ten
trunks each of the A group of one hundred trunks
appear in the vertical rows of terminal sets of the
banks of the trunk finders of the A group, and
that each of the sender frunk connector circuits
of which one is disclosed in Fig. 47, serves a
group of ten trunks, such connector circuit hav-

ing a relay such as 473F for each sender and ten

relays. such as 4708, for the ten trunks of the
subgroup which it serves. Nine similar sender
trunk connectors would be provided to serve the
other nine subgroups of trunks. Similarly ten

sender trunk connector circuits are provided ina 5

B group to serve the ten subgroups of trunks of
the B group which appear in the vertical rows
of terminal sets of the banks of the trunk finders
of the B group, such as finder 4588, One of such
B group sender trunk connector circuits is dis-
closed in ig. 48. Had the calling trunk been in a
subgroup of the B group of trunks and sender
relay 202{ been operated, then a circuit would
have been established from bhattery through re-
sistance 2825, over the lower contacts of relay
3824 conductor 4822, thence over the lower No. §
contacts of the relay of trunk finder 4588 corre-
sponding to relay 4628, a brush of such finder,
over conductor 4835, the upper contacts of relay
36821, condusctar 2834 of cable 3025, through the
winding of lock-out relay 4839F allocated to the
first sender and to the sender trunk connector ¢ir-
cuit of Fiz. 48, thence over the inner upper nor-
mal contacts of other lock-out relays to ground.
Relay 4830F upon operating causes the operation
of multicontact relay 483{F and the operation of
such relay together with the operation of relay
48588 individual to the calling trunk extends con-
trol conductors from the sender to the ticket
printer of the trunk.
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With relays 4760 and 473{F both operated a
circuit is established from ground over the No.
{6 contacts of these relays, conductor 4726 to
bhattery through the winding of relay 3157. Relay
8157 now operates as a signal to the sender that
connections have heen established to the frunk
through the operation of a sender trunk connec-
tor. With relay 3457 now operated a circuit is
established from ground over the lower No. 3 con-

‘tacts of relay 3284, over ths lower back contact

of relay 3217, conductor 3224, the lower front
contact of relay 31587, conductor 3158, brush 3252
of switch 3250 and the normal terminal of its
associated arc through the winding and inter-
rupter contacts of stepping magnet 3255 to bat-
tery. Magnet 3258 thereunon operates and re-
leases to advance the brushes of switch 3250 one
sten whereupon the circuit of magnet 2285 is
apened at brush 3252.

Initiation of ticket printing

With the brushes 2852 and 3254 of switch 3250
on the No. 2 terminals of their arcs and the
printer control conductors 210 to 925 extended
over contacts of relays 4748 and 473{F of the
sender trunk connector and conductors 4710 to
4725 respectively of the sender, a circuit is estab-
lished from ground over the lower No. 5 contacts
of relay 3188, conductor 3i89, over the normal
contacts of relay 2225, brush 3254 and the No. 2
terminal of its are, over the lower No. 2 back
contact of relay 3228, conductor 4724, the No. 2
contacts of relays 473 {F and 47382, conductor 924 to
the (*) segment of the distributor of the printer
938, A circuit is also established from a source
of alternaiing current through the driving motor
2814 of the printer, which is coupled to the driving
shaft of the printer through a friction clutch (not
shown), conductor 925, the No. | contacts of re-
1lays 4780 and 473{F, conductor 4728, over the inner
lower back contact of relay 3247 to ground over the
lower No. 3 front contact of relay 2284 where-
upon the motor operates to rotate the typewheel
and to advance the distributor brush 982 over
the distributor segments until it engages the seg-
ment to which ground potential has been applied,
at which time a cireuit is completed from ground
over that segment, over the brush 262 and ring

893 to battery through the winding of print mag-
net 864, The armature of magnet 964 carries a

stabber which enters 4 slot in the distributor
when the selected character has heen positioned
for printing thereby arresting the rotation of the
printer shaft and pressing the ticket tape against
the typewheel to print the selected character, in
this case an asterisk. When the stabber enters
the slot the contacts shown associated with the

magnet 884 are closed whereupon ground is con-

nected over conductors 82¢ and 821{, the Nos. 20
and {9 contacts of relays 4780 and 4721F, to con-
ductors 4720 and 4721. With ground connected
to conductor 4721 the circuit of relay 3228 is.com-
pleted and relay 3225 operates, locking over its
lower contacts to ground connected to conductor
4726; establishing a circuit for stepping magnet
3255 which may be fraced from ground on con-
ductor 4720, over the lower contacts of relay 3225,
the lower No. 2 iront contact of relay 3284, the
No. 2 terminal of the arc of switch 32388 with
whiech brush 32852 is engaged, over the interrupter
contacts and through the winding of magnet
3255 to battery and opening at its upper contacts
the previously traced circuit of print magnet 964.
Magnet 984 thereupon releases and when the
stabber is entirely removed from the slot the lock-
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ing circuit of relay 3225 is opened and relay 3225
releases in turn releasing magnet 3285 to advance
the brushes 3252 and 2254 of switch 3258 to the
No. 3 terminals of their arcs. Magnet §64 upon
releasing also permits the motor 856¢ to again ro-
tate the typewheel and brush arm 8352 of the
printer. When the brush 3254 engages with the
No. 2 terminal of its are, the ticket printer is con~
trolled in the manner just described to print a
second asterisk on the ticket whereupon the
brushes 3252 and 3254 of switch 3258 are again
advanced to the No. 4 terminals of their arcs.

Printing calling office code

It having been assumed that relay 2959 of the
office unit register 2962 has been operated to
register the office unit designation of the calling
line, the sender now proceeds to control the ticket
printer to print the three office ccde digits of the
directory number of the calling line. For this
purpose the cross-connection terminals 22217,
2028 and 2929 are cross-connected to the termi-
nals disclosed in the lower left portion of Fig.
38 whose digit values correspond to the three
code letters of the calling ofiice designation. It
will be assumed that the calling office has the
office name Audubon and that consequently termi-
nal 2827 is connected to the No. 2 terminal of
Pig, 38, terminal 2928 is connected to the No. 8
terminal and terminal 2929 is connected to the
No. 3 terminal.

When brush 2254 engages the No. 4 terminal
of its are, a circuit is established from ground
applied thereto over the normal contacts of relay
3325, the upper No. 3 back contvact of relay 32217,
the upper No. 3 back contact of relay 3228, con-
ductor 3228, the No. 4 contacts of relay 2658,
terminal 2927 strapped to the No. 2 terminal of
Fig. 38, conductor 47{2, the Wo. 5 contacts of
relays 4734F and 4708, conductor §{2 to the No. 2
distributor segment of the printer. In the man-
ner previously described the rotation of the
printer typewheel is arrested by the operation
of print magnet 884 when the brush §62 engages
the No. 2 segment, the numeral 2 is printed on
the ticket and switch 3259 of the sender is con-
troiled to advance its brushes 3282 and 3254 to the
No. § terminals of their arcs.

With brush 3254 engaged with the No. § termi-
nal of its arc, a circuit is estaklished from ground
therecver, over the upper No. 2 back contact of
relay 3227, the upper Mo. 2 back contact of relay
3228, conductor §229, the No, Z contacts of relay
2850, terminal 2828 strapped to the No. 8§ termi-
nal of Fig. 38, conductor 4712, the No. {{ contacts

of relays 4713{F and 4768, conductor 818, to the ¢

No. 8 distributor segment of the printer. In the
manner previously described the rotation of the
printer typewheel is arrested by the operation of
print magnet 864 when the brush 862 engages
the No. § segment, the numeral 8 is printed on the
ticket and switch 2252 of the sender is controlled
te advance its brushes 3282 and 3254 to the No. §
terminals of their arcs.

With brush 3254 engaged with the No. 6 termi-
nal of its arc, a circuit is established from ground
thereover, over the upper No. { back contact of
relay 8227, the upper Mo. { back contact of relay
3228, conductor 2238, the No. | contacts of relay
2538, terminal 2929 strapped to the No. 2 termi-
nal of Fig. 38, conductor 4713, the No. & contacts
of relays 8131F and 47882, conductor §43 to the
No. 3 distributor segment of the printer. In the
manner previously described the rotation of the
printer typewheel is arrested by the operation of
print magnet §§4 when the brush 962 engages the
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No. 3 segment, the numeral 3 is printed on the
ticket and switch 3252 of the sender is controlled
to advance its brushes 3252 and 3254 to the No.
1 terminals of their arcs.

With brush 3254 engaged with the No. T termi-
nal of its are, a circuit is established from ground
thereover, over the lower No. 8 back confact of
relay 3228, conductor 47232, the No. 3 contacts of
relays 4121F and 4788, conductor 323 to the (=)
distributor segment of the printer. In the man-
ner previously described the rotation of the
printer typewheel is arrested by the operation of
the print magnet 364 when the brush 852 engages
the (-) segment, a dash is printed on the ticket
and switch 3250 of the sender is controlled to ad-
vance brushes 3252 and 3254 to the No. 8 termi-
nals of their arcs.

Printing the calling line number

It has been assumed that the calling line num-
ber was 9095. Consequently with brush 3254 en-
gaged with the No. # terminal of its arc, a circuit
is established from ground thereover, over the
upper No. 3 back contact of relay 3231, conductor
3232, the upper contacts of relay 3362 and the
middle lower contacts of relay 3365 of the thou-
sands digit register 2380, the No. % terminal
strapped to the No. §’ terminal of Fig. 38, con-
ductor 4749, the No. 12 contacts of relays 473{F
and 4748 and conductor 9{9, to the No. 9 dis-
tributor segment of the printer. In the manner
previously described, the rotation of the printer
typewheel is arrasted by the operaticn of print
magnet 254 when the brush 982 engages the No.
& segment, the numeral 9 is printed on the ticket
and switch 22506 of the sender is controlled to
advance its brushes 3252 and 2254 to the No. 9
terminals of their arcs.

With brush 3254 engaged with the Mo. 8 ter-
minal of its are, a circuit is established from
ground thereover, over the upper No. 2 back con-
tact of relay 3231, conductor 8222, the upper con-
tacts of relay 3324 and the lower contacts of relay
3325 of the digit register 3328, the Mo. §’ terminal
strapoed to the No. &’ terminal of Fig. 38, con-
ductor 4719, the No. {3 contacts of relays 4131F
and 4700, and conductor 218 to the No. 8 distribu-
tor segment of the printer. In the manner pre-
viously described the rotation of the printer type-
wheel is arrested by the operation of print mag-
net 284 when the brush 952 engages the No.
segment, the numeral 0 is printed on the ticket
and switch 3259 of the sender is controlled to
advance its brushes 3252 and 2254 to the No. 10
terminals of their arcs.

With brush 2284 engaged with the No. {9 ter-
minal of its are, a circuit is established from
ground thereover, over the upper No. { back con-
tact of relay 3231, conductor §234, the upper con-
tacts of relay 3343 and the middle lower contacts
of relay 3345 of the tens register 3348, the No. §’
terminal strapped to the No. $’ terminal of
g, 38, conductor 4719, the No. (2 contacts of
relays 4134iF and 4789 and conductor €49 to the
Wo. ¢ gistributor segment of the printer. In the
manner previously described the rotation of the
printer typewheel is arrested by the operation of
the print magnet 2864 when the brush §52 engages
the No. 8 segment, the numeral 9 is printed on
the ticket and switch 3259 of the sender is con-
trolled to advance its brushes 3252 and 3254 to
the No. {{ terminals of their ares.

When the brush 3254 engages with the No. (I
terminal of its arc, a circuit is established from
ground thereover, over the lower No. { back con-
tact of relay 3231, conductor 3235, the upper con-
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‘taets -of relay 3362 and -the middle upper con-
tacts of relay :3363.of the units register 3368, the
No. 5’ terminal strapped.to.the No. 5’ terminal
of Fig. 28,.conductor 4715, the No. 8 contacts of
relays 47317 and ‘4760.and conductor 915 to the
No. § distributor segment of the printer. In the
manner previously described the rotation of the
printer typewheel is arrested by the operation
of the print magnet 864 when the brush 962 en-
gages the No. 5 segment, the numeral 5 is printed
on the ticket and the switch 3250 of the sender
is controlled to advance its brushes 3252 and
3254 to the No. I2 terminals of their arcs. With
brush 3254 engaged with the No. {12 terminal of
its arc ground is connected thersover to conduc-
tor 4723 and thence as traced to the (=) dis-
tributor segment of the printer whereupon a dash
is printed upon the ticket and switch 3250 is con-
trolled to advance the brushes 3252 and 3254
into engagement with the No, {3 terminals of
their arcs.

Seizure of the month, day and hour circuit

‘With brush 3254 - engaged with the No. i3 ter-
minal of its arc a -circuit is established from
ground thereover, over conductor -3236 of cable
3245 to battery through the winding of relay
3628 whereupon this relay operates and estab-
lishes an obvious circuit.for relay 3621 which also
.operates and locks over its inner lower contacts,
the lower back contacts of relay 3623 to ground
on conductor:3{48. Relay 382{ further closes a
circuit for the preference relay of the first avail-
able month, day -and hour circuit. Tt will bhe

assumed-that the first month, day and hour cir- ¢

cuit disclosed in-full in Figs. 49 to 52, inclusive,
has been constituted the-first preference to ‘the
sender -disclosed :in Figs. 28 o 43, inclusive, by
the cross-connection of terminal 3825 to termingl
3626 in Fig. 26 and that this month, day and hour
circuit is at the time available. A circuit is
therefore effective from ground through the
winding of the month, day and hour.preference
relay 3658F, allocated to this month, day and
hour . circuit and to the No. .8 sender, over the
upper back contact of the month,-day.and hour
circuit busy relay 3828F, allocated to this month,
day and hour circuit and to the No. 8. sender,
over the strapped terminals 3825 and 3525 and
the lower contacts of relay 362{ and through re-
sistance 3824 to.battery. Relay.3880F thereupon
operates;.locks to ground over.its lower alternate
contacts; removes operating ground from pref-
erence relays 388{F to 38(8F, allocated .to the

same month, day and hour circuit-and to all other

senders, 0 that no other sender may cause the
seizgure of this.month, day and hour circuit; and
establishes a circuit from ground over the upper
normal contacts of preference relay -36{9F,
thence in series over the upper normal contacts
of other preference relays allocated to the-same
month, day.and hour circuit, over the upyper front
contact of relay 3838F, conductor 3827, through
the winding of connector relay 3780F, ailocated
to the first month, day and hour circuit, to bat-
tery and ground. Relay 378)F then operates to
extend coutrol conductors from the sender to
the first month, day and hour circuit.

Had the first month, day and hour circuit been
busy, then its busy relay 3833F would have been
operated angd the circuit previously traced over
terminal 2828 would have been extended over the
upper front contact of relay 38308F and the upper
front contacts of the busy relays of succeeding
bhusy month, day and hour eircuits, thence over
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‘the upper back: contacts of the busy relay of the
first idle month, day and hour circuit to ground
through 'the winding of the preference relay of
such month, day and hour eircuit. If it should
be:assumed that all month, day and hour circuits
except-the last are busy, then this circuit will
be extended over the upper back contact of relay
3630L, through the winding of the preference re-
lay 26081 of such menth, day and hour circuit to
ground, over the normal contacts of preference
relay 36191 of such month, day and hour circuit
allocated to the :last sender. It is-to be noted
that the last month,-day and hour eircuit is the
first -choice preference for the last sender and
the last choice "preference for the first sender.

“With connector relay 3700F operated, a circuit
is established :from -ground over its No. 25 con-
tacts, conductor "3728 to battery through the
windings of relays 4880 and 4901 in parallel,
which-operate and connect ground to conductors
such as3%28 of cable 3529 extending to the upper
windings of all busy relays 3630F and 3649F al-
located ‘to-the first-month, day and hour cireuit
and thence through such relays to battery as
illustrated in connection with relay 3630F. All
such busy relays therefore operate with the ex-
ception of relay "3830F whose upper winding is
shunted-over conductor 3622 and the No. | con-
tacts of relay 3700F ‘to ground. ‘Relay 3700F
upon operating: also connects ground over its No.
24-contacts to conductor 3721 and over the No. 4
back -contacts of relay 4902 to battery through
the ‘winding -of relay #8038 ‘which thereupon op-
erates and connects ground over its lower outer
contacts, to battery ~through the windings of
relays 4984 and 4985 and over the No. 2 contacts
of relay #8982 to conductor 3722. Relay 4905
‘when operated establishes a circuit from ground
over its No. 6 contacts, conductor 4906, over the
upper contacts and through the upper winding
of relay 5289 to battery to prevent relay 5200
from releasing if at the time operated, and to
cause the switches of the month, day and hour
cireuit to advance during the time that the e¢ir-
cuit is in use with g sender. Relays 4884 and
4385 also extend the control conductors 3640 to
3681 from the terminals of Fig. 36 which are
cross-connected to the similarly designated ter-
minals of Fig. 33, over contacts of connector relay
3T40F, conductors 3748 to 3751, inclusive, over
contacts of relays 4904 and ‘4909, through asso-
ciated resistances, through the common resist-
ance 4397, over the No. § back contact of relay
4952 through the upper winding of polarized relay
4988, the No. 8 contacts of relay 49065 and -the
back contact of relay 48868 to batiery. A circuit
is also established from ground over the No. |
contacts of relay 49035, the No. 18 contacts of relay
4884, the inner upper contacts-of relay 4883 to
battery -through the winding.of start relay 4908.
Relay 4989 operates over. this circuit and after an
interval -as - determined by its slow-to-operate
characteristic, vemoves battery at.its lower back
contact from the circuit traced through the upper
winding-of relay 4988 and over the: control con-
ductors extending to the segments of the ticket
printer. If a ground does exist on any control
conductor relay 4868 will operate prior to the
operation of relay 4969:and will in turn cause the
operation of relay 4818 over a circuit-extending
from ground on .conductor 3722 over the right
contact -of relay 4868, over the next-to-bottom
contacts of relay 4901 to battery through the
winding of relay 4910 which will operate to light
the -alarm lamp 491! -and to-establish a circuit
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from ground over its upper contacts, conductor
2723, the No. 3 contacts of connector relay 3760F,
conguctor 3724 to the sender timing circuit as a
signal that trouble exists on a control conductor.

It will be assumed, however, that no ground
condition is found and that relay 4809 operates,
in turn operating relay 4962. Relay 4902 then
locks over its No. 5 contacts to ground over con-
ductor 3722; lichts lamp 4944 over its No. 3 con-
tacts; connects ground over its No. 6 contacts and
conductor 4808 for holding relay 5200 operated;
establishes a holding circuit for relays 4908 and
4991 over its Mo. 9 contacts and opens the operat-
ing ecircuit of relay 4903 at its No. 4 contacts.
With relays 4982 and 4969 both operated, the con-
trol conductors are connected over the lower front
contact of relay 4908, the No. 8 contacts of relay
4905, through the upper winding of relay 4908
to ground over the No. & front contact of relay
4802 in order to check for crosses between the
control conductors. During the time that the
winding of relay 4988 is thus connected to the
control conductors, the printer distributor brush
8952 is rotating and successively connecting bat-
tery through the print magnet 964 to the control
conductors for approximately .013 second. If a
cross occurs between two of these conductors this
battery current will be closed through two of the
recistances shown at the right of relays 4904 and
49495, such as 49t2, thereby increasing the current
through the upper winding of relay 4908 to a
value required for its operation. To render relay
£908 slightly slow to operate to prevent its overa-
tion by the momentary short circuit established
between adjacent control conductors as the dis-
tributor brush 862 advances from one segment
to the next, condenser 4913 is connected in paral-
lel with the upper winding of relay 4988 by the
opening of the No. 8 back contact of relay 4902,
If g cross is found, relay 4988 upon operating
causes the operation of relay 4910 to light alarm
lamp 491! and to return a trouble signal to the
sender.

It will be assumed that no cross is found and
that therefore relays 4998 and 4910 do not operate
and that therefore with relays 4902 and 4309
operated and relay 4983 released, relays 4904 and
4985 are released whereby the month, day and
hour circuit is prevared for the transfer of in-

formation concerning the month, the day, the :;

hour, and the fractional part of the hour to the
ticket printer. In the present case it will be
assumed that when the month, day and hour
circuit is associated with the sender its switches

have heen positioned to record the time, month :,;

and day as December 25, 9.36.
Printing the month

Tt will ke recalled that when switch 3289 of the
sender advanced brush 3254 into engagement
with the No. 13 terminal of its arc, relays 3829
and 2621 were operated. When these relays are
operated ground is applied over the upper con-
tacts of relavs 3624 and 3628 to conductors 4720
and 472! whereby stenping relay 3225 of the
sender is controlled in the manner previously de-
seribed in connection with the oneration of print
magnet 964 to cause the operation and release
of steppine magnet 2258 to advence the brushes
3252 and 3254 of switch 3258 to the No. {4 termi-
nals of their arecs. When brush 3254 is in en-
gagement with the No. {4 terminal of its are, a
circuit is established from ground thersover, over
conductor 3237 of cable 3245, the No. 10 con-
tacts of relay 23700F, conductor 3752, the No. {
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back contact of relay 4904, the No. T back con-
tact of relay 4905, the No. T contacts of relay
4902, the back contact of relay 4910, conductor
4915, brush 5104 of the month switch (the brushes
510{ to 5105 of which are assumed to be engag-
ing the No. 12 terminals of their arcs to register
the month to be December), thence over the up-
per back contact of relay 5080, conductor 37414,
the No. 2i contacts of relay 3730F, conductor
3641 to the No. | terminal of Fig. 36 strapped to
the No. | terminal of Fig. 38, conductor 47if,
the No. 4 contacts of relays 4131F and 4180, con-
ductor 9{1 to the No. | distributor segment of
the printer. In the manner previously described
the rotation of the printer typewheel is arrested
by the operation of the print magnet 964 when
the brush 962 engages the No. | segment, the
numeral 1 is printed on the ticket and switch
3250 of the sender is confrolled to advance its
brushes 3252 and 3254 to the No. 15 terminals of
their arcs.

‘With brush 3254 engaged with the No. I5 ter-
minal of its are, a circuit is established from
ground thereover, over conductor 3238 of cable
3245, the No. 9 contacts of relay 3700F, conductor
3163, brush 5195 of the month switch engaged
with the No. {2 terminal of its are, conductor
3742, the No. 20 contacts of relay 3700F, con-
ductor 3642, the No. 2 terminal of Fig. 36 strapped
to the No. 2 terminal of Fig. 38, conductor 4712,
the No. § contacts of relays 473{F and 4780, con-
ductor 912 to the No. 2 distributor segment of
the printer. In the manner previously described
the retation of the printer typewheel is arrested

5 by the operation of print magnet 864 when the

brush 962 engages the No. 2 segment, the numeral
2 is printed on the ticket and switch 3250 of the
sender is controlled to advance its brushes 2252
and 3254 to the No. {6 terminals of their arcs.

Printing the day of the month

With brush 3254 engaged with the No. 1§ ter-
minal of its are, a ecircuit is established from

N ground thereover, over conductor 3238 of cable
* 3245, the No. 8 contacts of relay 3700F, conductor
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3754, brush 51i4 of the day-tens switeh (the
brushes 8111 to 5114 of which are assumed to be
engaging the No. 3 terminals of their arcs to reg-
ister the tens digit 2 of the twenty-fifth day of
the month), thence over conductor 3742 and as
previously traced to the No. 2 distributor segment
of the printer. In the manner previously de-
scribed, the rotation of the printer typewheel is
arrested by the operation of the print magnet
964 when the brush 962 engages the No. 2 seg-
ment, the numeral 2 is printed on the ticket and
switch 3250 of the sender is controlled to advance
its brushes 3252 and 3254 to the No. 11 terminals
of their ares.

‘With brush 3254 engaged with the No. (T ter-
minal of its are, a circuit is established from
ground thereover, over conductor 3240 of cable
3245, the No. 7 contacts of relay 3100F, conduc-
tor 3755, brush 5125 of the day-units switch (the
brushes 5121 to 5125 of which are assumed to be
engaging the No. 5 terminals of their ares to reg-
ister the units digits 5 of the twenty-fifth day of
the month), thence over conductor 3745, the No.
IT contacts of relay 3708F, conductor 3645 the
No. 5 terminal of Fig. 36 strapped to the No. 5
terminal of Fig. 38, thence over ecnductor 47145,
the No. 8§ contacts of relays 47317 and 4700, con-
ductor 915 to the No. 5 distributor segment of the
printer. In the manner previously described, the
rotation of the printer typewheel is arrested by
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:the -operation of the print magnet-964 when the
‘brush 982 engages the No. .5 segment, numeral 5
is ‘printed -on ‘the ticket and switch 3250 of the

.sender is controlled to.advance its brushes 3252

and 3254 to the No. I8 terminals of their arcs.
Printing the hour of the day -

‘With brush 2254 engaged with the No. I8 ter-
minal of its are, a -circuit is established from
ground thereover, over conductor 3241 of cable
3245, the No. 6 contacts of relay 3100F, conductor
3156, brush 5134 of the hour-tens switch (the

‘brushes 5131 to 5134 of which are assumed to be

engaging the No. | terminals of their ares to
register the tens digit zero of the hour of the

day), conductor 3749, the No. 2 contacts of re-

lay 3100F, conductor 3640, the No. 0 terminal of
Fig. 36 strapped to the No. 0 ‘terminal of Fig. 38
and thence as previously traced to the No. 0 dis-
tributor segment of the printer. In the manner
previously described the rotation of the printer
typewheel is arrested by the operation of the
print magnet 964 when the brush 962 engages
the No. 8 segment, the numeral 0 is printed on

‘the ticket and switch 3259 of the sender is con-
‘trolled to advance its brushes 3252 and 3254 to

the No. {9 terminals of their arcs.
With brush 3254 engaged with the No. (9 ter-

‘minal of its are, a circuit is established from
ground thereover, over conductor 3242 of cable *

3245, the No. § contacts of relay 3798F, conductor

-37157, brush 5145 of the hour-units switch (the
‘brushes 5141 to 5145 of which are assumed to be

engaging the No. 10 terminals of their arcs to
register the units digit 9 of the hour of the day),
conductor 3743, the No. I3 contacts of relay

“3700F, conductor 3649, the No. 9-terminal of Fig.

36 strapped to the No. 9 termindl of Fig. 38 and
thence as -previously traced to the No. 8 dis-
tributor segment of the printer. In the manner

‘previously described, the rotation of the printer

typewheel is arrested by the operation of print
magnet 9584 when the brush 962 engages the No. 9

-segment, the numeral 9 is printed ocn the ticket
and switch 3289 of the sender is controlled to ¢

advance-its brushes 3252 and 3254 to the No. 20
terminals .of their arcs.
With brush 3254 engaged with the No. 20 ter-

‘minal of its arc, a circuit is established from

ground thereover, over conductor 3242 of cable
3245, the No. 4 contacts of relay 3798F, conductor
3758, brush 5{54 of the tenth of an hour switch
(the brushes 518! to 5i54-0f which are assumed
to be engaging the No. 7 terminals of their arecs

to register the sixth-tenth of an hour division .
-or the thirfy-sixth minute of the hour), conduc-
‘tor 3748, the No. {6 contacts of relay 3780F, con-

ductor 3648, the No. §& termindl of Tig. 36

-strapped to the No. § terminal of Fig. 38, con-
ductor 4718, the No. § contacts of relays 473{F ¢
-and - 47168, conductor 16 to the No. § distributor

segment of the printer. In the manner previ-
ously described, the rotation of the printer type-
wheel is arrested by the operation of the print
magnet 884 when the brush 862 engages the No.
6 segment, the numeral 6 is printed on the ticket
and the switch 3280 of the sender is controlled
to advance its brushes 3252 and 3254 to the No.
21 terminals of their arcs.

With brush 3254 engaged with the Mo. 21 ter- ;

minal of its arc, a circuit is established from

.ground thereover, over conductor 3244 of cable

8245 to battery through the ‘winding of relay

3628, Relay 8623 upon operating-releases ‘relay
~8621 which 'in “turn releases -preference ‘relay
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3600F followed by the release of connector relay
3700F. Connector relay 2708F upon releasing
disassociates the month, day and hour cireuit
from the sender whereupon the operated relays
4960, 4981, 4902 and 4909 thereof release. The
operated busy relays 3831F, etc, are now released
and the first month, day and hour cireuit is
again made available to other senders. Relay
3623 upon operating also conneets ground to con-
ductors 4720 and 4721 whereby stepping relay
3225 of the sender is operated and then released
to advance the brushes 3252 and 3254 of switch
3250 to the No. 22 terminals of their arcs. When
brush 2254 engages the No. 22 terminal of its are,
ground is connected thereover to conductor 4723
whereby the printer is controlled to print a dash
¢n the ticket and the switch 3258 is controlled
to advance its hrushes 3251 and 3253 into engage~
ment with the No. | terminals of their arcs.

Printing the sender and identifier numbers

Upon the engagement of brush 3253 with the
first terminal of its are, a circuit is established
from ground thereover, over conductor 3246 to
terminal (SD) of Fig. 38 which is cross-con-
nected to one of the digit terminals in aceordance
with the tens digit of the number of the sender
used. It has been assumed that the first sender
of the group has been used for the call and may
be designated by the number 08. Therefore, the
terminal (SD) is cross-connected to the No. 0
terminal which is in turn connected as previ-
ously described to the No. 8 distributor segment
of the printer. When, therefore, the brush 62

’ has been rotated into engagement with the No.

8 segment, print magnet 964 is energized to arrest
the rotation of the typewheel, to print the tens
digit 0 of the sender number on the ticket and
to control the advance of the brushes of switch
3258 of the sender into engagement with the No.
2 terminals of their respective arcs in the man-
ner previously described. With brush 3253 en-
gaged with the No. 2 terminal of its are, a cir-

‘cuit is now established from ground thereover
-over conductor 3247 fo terminal -(SDI) of Fig.

38 which is cross-connected to the No. 0 terminal
in turn connected with the No. 8 distributor seg-
‘ment of the printer. In the manner previously
described the units digit 0 of the sender number
is ‘printed on the ticket and the switch 3250 of

‘the sender is controlled to advance its brushes
‘2281 and 3253 into engagement with the No. 3

terminals of ‘their ares.

With brush :3253 engaged with the No. 3 ter-
minal of its are, a circuit is now established from
ground-thereover, over conductor 3248, the lower
No. 1 contacts of relav 2802F, conductor 3249,

“to-the-terminal (ID) in the lower portion of Fig,

38. Under the assumption that the first or No.
‘0-identifier has been used on the call and there-
fore relay 2802F is operated, the terminal (ID)

‘is“strapped to the No. § terminal connected as

‘previously described to the No. 9 distributor seg-
ment of the printer whereby the nwmeral 0 is
printed on the ticket and switech 3259 of the
'sender is controlled to advance its brushes to
their -respective No. 4 position terminals. Had
the identifier used been other than -the No. 9,
‘then the terminal (ID) associated with the relay
2802- individual thereto would be connected to
‘the corresponding -digit terminal of Fig. 38 indi-
‘cative of the number of such identifier. When
“the brush 3283 engages-the No. 4 terminal-of its

-are, ‘ground ‘is -applied thereover to -conductor

‘4728 ‘whereby -the printer is controlled to print-a
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dash on the ticket after which the brushes 2251
and 3253 are advanced to the No. § terminals of
their arcs.

Printing the called ofiice code

When brush 3253 engaged with the No. 5 ter-
minal of its arc a circuit is established from
ground thereover over conductor 3258, over the
lower No. 3 contacts of relay 3484 and the lower
No. 2 contacts of relay 36062 of the A code digit
register 3460, the No. §’ terminal crogs-connecied
to the No. 6’ terminal of Fig. 38, conductor 471§,
thence as previously traced to the No. § distribu-
tor segment of the printer. In the manner pre-
viously described, when the brush 8§82 engages
the No. § segment, print magnet §64 will arrest
the rotation of the typewheel, the number § is
printed on the ticket and the switch 3288 of the
sender is controlled to advance its brushes 225!
and 3253 into engagement with the No. § termi-
nais of their axrcs.

A circuit is now established over brush 3283,
conductor 8257, over the lower No. 8 contacts of
relay 3423 and the upper No. 2 contacts of relay
342 of the B code digit register 3429, the No. 2’
terminal strapped to the No. { terminal of Fig.
38, conductor 4712, thence as previously traced to
the No. 2 distributor segment of the printer. In
the manner previously described when the brush
962 engages the No. € segment, print magnet 863
operates to arrest the rotation of the tycewheel,
the numeral 2 is printed on the ticket and the
switch 3250 of the sender is controllied to advance
its brushes 3251 and 3253 into engagement with
the No. 7 terminals of their arcs.

A circuit is now established over brush 32583,
conductor 3258, over the No. 3 lower back con-
tact of relay 3506, the lower No. 4 contacts of
relay 3565 and the upper No. 3 contacts of relay

3502 of the C code digit register 3568, terminal °

No. T’ strapped to the No, 7’ terminal of Fig. 38,
conductor 4717 over the No. |0 contacts of re-
lays 4131F and 4700, and conductor 817 to the No.
1 distributor segment of the printer. In the
manner previously described, when the brush
862 engages the No. T segment, print magnet
664 operates to arrest the rotation of the type-
wheel, the numeral 7 is printed on the ticket and
switch 3250 of the sender is controlled to ad-
vance its brushes into engagement with the No.
8 terminals of their respective arcs. The three
digits 6, 2, 7 corresponding to the assumed office
code MAR have now been printed.

Cutting off the ticket printed for the previous call

With brush 3253 engaged with the No. 8 ter-
minal of its arc a circuit is completed from
ground thereover, over conductor 4722, the No.
14 contacts of relays 4131F and 41060 and con-
ductor 522 to battery through the cut magnet
865 of the printer. Magnet 965 upon operating
cuts off the tape just ahead of the first notation
of the incident call whereby the ticket made for
the previous call is detached for dispatch to the
business office, and ground is connected to con-~
ductors 920 and 921 and thence as traced fto
conductors 4720 and 4721 for controlling switch
3250 of the sender to engage its brushes 3251 and
3253 with the No. § terminals of their arcs and
to release the cut magnet 865 of the printer.
With brush 3253 engaged with the No. 9 terminal
of its are, a circuit is established from ground
thereover, over conductor 3259, the back con-
tact of relay 3026, conductor 4723 and thence as
traced to the (=) distributor segment whereupon
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the printer is controlled to print a dash on the
ticket and the switch 3250 of the sender is con-
trolled to advance its brushes into engagement
with the No. 10 terminals of their respective arcs.

Printing the called line number

With brush 3253 in engagement with the No.
10 terminal of its arc a circuit is established from
grocund thereover, over conductor 3260 of cable
3265, the upper No. 2 contacts of relay 4302,
which was operated from the identifier to indi-
cate that the first digit dialed in the sender was
the third code digit and consequently that the
thousands digit of the called number has been
registered in the register 4010, over conductor
4031, the lower No. 2 back contact of relay 4012,
the lower No. 3 front contact of relay 4011, the
upper No. 2 back contact of relay 4014 and the
upper No. 2 back contact of relay 4016 of regis~
ter 4018 (it having been assumed relay 4011
thereof has been operated to register the thou-
sands digit 1 of the called line number), ter-
minal No. I’ strapped to terminal No. i’ of Fig.
38 and thence as traced to the No. | distributor
segment of the printer. In the manner pre-
viously described the rotation of the typewheel
of the printer is arrested in a position to print
the numeral 1 on the ticket and the switch 3250
of the sender is controlled to advance its brushes
into engagement with the No. {1 terminals of
their respective arcs.

With brush 3253 in engagement with the No.
{f terminal of its arc, a circuit is established
from ground thereover, over conductor 326{1 of
cable 3285, the lower No. 2 contacts of relay 4306
which, together with relay 4302 were operated
from the identifier, conductor 4038, the lower
No. 2 front contact of relay 4022, the lower No.
2 front contact of relay 4023 and the lower No.
2 back contact of relay 4026 of the register 4020
(it having been assumed that relays 402{ and
4822 thereof have been operated to register the
hundreds digit 3 of the called line number), ter-
minal No. 3’ strapped to terminal No. 3’ of Fig.
38 and thence as traced to the No. § distributor
segment of the printer. In the manner pre-
viously described, the rotation of the typewheel
of the printer is arrested in a position to print
the numeral 3 on the ticket and the switch 3250
of the sender is controlled to advance its brushes
intc engagement with the No. (2 terminals of
their respective arcs.

With brush 3253 in engagement with the No.
i2 terminal of its arc a circuit is established
from ground thereover, over conductor 3262 of
cable 32685, the lower No. 3 contacts of relay 4306,
conductor 4121, the lower No. 2 back contact
of relay 4102, the lower No. 3 back contact of
relay 4i0t, the lower No. 3 front contact of re-
lay 4104, the lower No. 3 back contact of relay
4186 of the register 4100 (it having been as-
sumed that relay 4104 thereof has been operated
to register the tens digit 4 of the called line
number), terminal No. 4’ strapped to terminal
No. 4’ of Fig. 38, conductor 4714, the No. T con-
tacts of relays 4731F and 4700, conductor 9i4 to
the No. 4 distributor segment of the printer. In
the manner previously described the rotation
of the typewheel of the printer is arrested in a
position to print the numeral 4 on the ticket and
the switch 3250 of the sender is controlled to ad-
vance its brushes into engagement with the No.
13 terminals of their arcs.

With brush 2253 in engagement with the No,
{3 terminal of its arc a circuit is established
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from' ground thereover, over' condictor 3263 of
cable 3265, the lower No. § contacts of relay
4306, conductor 4122, the lower No. 2 back coh=
tact of relay 4112, the lower No. 3 front contact
of relay 4111 and the upper No. | contacts of
relay 4114 of the register 4110 (it having been
assumed that relay 41{1 and relay 4114 thereof
have been operated to register the units digit 5
of the called line number), terminal No. 5’
strapped to terminal No: 5’ of Fig. 38 and thence
as traced to the No. § distributor segment of
the oprinter. In the manner previously de«
scribed the rotation of the typewheel of the
printer is arrested in a position to print the'nu-
meral 5 on the ticket and the switch 3250 of
the sender is controlled to advance its brushes
into engagement with the No. 14 terminals of
their respective arcs.

It has heen assumed that the no=sender delay
relay 8128 has been operated from the identifier
and therefore when the brush 3253 engages the
No. i4 terminal of its arc, a circuit is established
from ground thereover, over the upper contacts
of the end-of-dialing relay 3281, conductor 3286,

the lower No. § contacts of relay 3125, conductor

4723 and thence as traced to the (=) distributor
segment of the printer. Inthe manner previously
described, a dash is printed-on the ticket and the
switch 3258 of the sender is controlied to ad-
vance its brushes into engagement with the* No:
15 terminals of their respective arcs. Upon en-
gaging the No. 15 terminal of its arc brush 3253

reconnects ground direcily” to conductor 4723

whereupon an additional dash is printed on the
ticket and the brushes of the switch 3250 are ad-
vanced into engagement with the No. {6 termi-
nals of their respective arcs.

Priniing the class of the calling line

It has been assumed that the calling subscriber
is entitled to local class service and that theréfore
local class register relay 3445 has been operated.
Since the ticket printer is not arranged to'print
letters, the class registration must be printed as
an identifying numeral on the ticket. It will be
assumed that for the local class the numeral 5

must be printed; for the extended class the nu--

numeral 9 must be printed and for theforeign ex-
change class the numeral 3 must be printed and

that for the purpose-of printing the numeral 5 ;

to indicate the local class the terminal (LC) of

Fig. 38 connected over conductor 3188 to the

inner lower front contact of local class register
relay 3145 is strapped to terminal 5; that for the
purpose of printing the numeral 9 to iridicate the
extended ciass the terminal (EX) of Fig. 38 con=
nected over conductor 3i6! to the inner lower
front contact of extended service register relay
3144 is strapped to terminal 8 and that for the
purpose of printing the numeral 3 to indicate the
foreign class the terminal (FE) of Fig. 38 con-
nected over conductor 3162 to the:inher lower
front contact of the foreign exchange register
relay 3146 is strapped to terminal 3. Since-it
has been assumed that register relay 3145 has

heen: operated, then when brush 3253 engages the

No. 18 termingal of its arc, a circuit is conmipleted
from ground applied thereover, over the lower
No. 3 back contact of relay 3231, conductor 3267,
the inner lower front contact of relay 3145, con-
ductor 3#8€, terminal (LC) of Fig: 38 strapped
to terminal No. B, conductor 4715 and thence as
traced to the No. 5 distributor segment of the
printer.
numeral 5 is. printed on the ticket' and: switch

In the manner previously described the:
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3250 of the sender is controlled to advance its
brushes into engagement with the No: 17 termi-
nals of their respective ares.

Printing the charge rote.

It has been assumed that the charge rate re-
lays 3827 and 3828 of Fig. 38 have been operated
from the identifier to register the rate at which
the call should be charged. When therefore
brush 3283 engages the No. 17 terminal of its
are; a circuit is established from ground there-
over, over the lower No. 2 back contdct of relay
3231, conductor 3248, the lower contacts of relay
3827 and the voper No, 2 contacts of relay 3829
of the rate rezister 3359, to terminal No. 2’
strapped to the No. 2’ terminal connected to
conductor 4742 and thence as traced to the No. 2
distributor segment of the printer. In the man-
ner previously described the numeral 2 is printed
on the ticket and swiltch 3258 of the sender is
controlled to advance its brushes 225¢ and 8253
into engagement with the No. {8 terminals of
their ares.

It will be recalled that when the party test was
made by the sender, relay 3131 operated to regis-
ter the fact that the calling subscriber was a tip
party on a two-party line. With relay 3166 op-
erated, as previously described, a circuit was es-
tablished from ground over the upper No. § con-
tact of relay 3068, conductor 38627, the upper front
contact of relay 3{31 to battery through the
winding of relay 8828, wherupon relay 3028 op-
erated. If relay 3i81 had not operated, then
relay 3828 would have operdted from ground on
conductor 3§27 over the upper back contact of
relay $i81. With relday 3028 operated a circuit
is estaklished from battery through the winding
of relay 30826 over the upper contacts of relay
3028, the back contacts of relay 35i3, the upper
No. § contacts of relay 38{2, the lower No. 2 con-
tacts of relay 8805, to ground at the upper back
contact of relay 388%, and relay 3026 operates.
When brush 3283 of switch 3250 engages the No.
i8 terminal of its arc, g circuit is establiskied
thereover, conductor 326%; the lower contacts. of
relay 3028, the upper front contact of reldy 31517,
conductor 4727, the No. {7 contacts of relays
418iF and 4188, conductor 8271 through the lowet
winding of relay 788 to batiery. Relay 708 there-
upon operates and locks from battery through
resistance 148§, its upper winding and upper No, |
contacts, over conductor i47 to ground over the
upper No. § contacts of relay 894, and also locks
in another circuit from battery through its lower
winding and over its lower No. § contacts and’
conductor 8! to ground over the upper contacts
of relay 7i2. On “Don’t answer” calls, relay 708
releases upon the release of relay 712, but on
“Answer” calls, relay 788 remains operated. Re-
lay 788, upon-operating, opens at its lower No. 2
back- contact the previously traced circuii for
relay 8181 of the sender, which now reléases and,
with relay 8828 operated, establishes a cireuit-
from ground-over brush 3252 and the No. {8 ter-
minal of its arc, coniductor 3269, the lower con-
tacts of relay 3628, the upper back contact of
relay 31571, conductor 3288, the front contact of
relay 3826, conductor 3686 to battery through the
winding-of sender release Telay 8103, Relay 8183
thereupon operates, locks over it lower contacts
to off-normal ground on conductor 2169 and, at.
its inmer normal contacts, opens the circuit
through the windings of relay 3809,

Reélay 3{3005 thereupon releases in turn reléasing
relays 3801, 3802 and 3106 and removing Holding
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ground from conductor 4610 extending to the
trunk finder to initiate the release of the trunk
finder. Relay 23106, upon releasing, removes off-
normal ground from all of the off-normal ground
conductors of the sender, thereby releasing all
other operated relays of the sender. When relay
3284 releases it establishes a circuit from ground
over its lower No. 2 back contact, over the
strapped terminals of arcs of switch 3280 asso-
ciated with brushes 3251 and 3252, over the inter-
rupter contacts and through the winding of step-
ping magnet 3255 whereby the magnet is inter-
mittently operated to advance the brushes of
switch 32508 to their normal positions. Relay
3204 releases it establishes a circuit from ground
leases the lock-out relay 4736F of the sender
trunk connector which, in turn, releases the con-
nector relays 473{F and 4700, thereby restoring
the sender trunk connector to its normal condi-
tion.

‘When ground is removed at the sender from
conductor 46190, relay 4620 of trunk finder 46€6
releases whereupon the circuit of release magnet
4617 is established from battery over the lower
contacts of off-normal switch £6{6, the inner
lower back contact of relay 46(&, the upper No.
3 contacts of relay 4620, the upper back contact
of relay 4609 to ground over the upper contacts
of off-normal switch 4616. When the swiich is
restored to normal the contacts of switch £8i6
open thereby releasing the release magnet 4647.
When the switch is restored to normal, relay
4608 releases and the previously traced circuit
of relay 715 of the frunk is opened and relay 715
of the trunk releases.

If on the party test the test indicated that the
calling subscriber is not a tip party, then relays
3013 and 3004 will remain locked operated at
the end of the test and thereafier when relay
3029 operates as previously described, a circuit
for relay 3026 would be established from battery
through its winding, over the upper contacts of
relay 3029, the front contact of relay 3013, the
upper No. § contacts of relay 3010, the lower No.
2 contacts of relay 3005, to ground over the upper
back contact of relay 30067. With relay 36286
operated when brush 3253 of switch 3250 engages
the No. 18 terminal of its arc, a circuit for re-
lease relay 3183 is established from ground over
brush 3253, conductor 3269, the inner lower con-
tacts of relay 3829, the front contact of relay
3026, over conductor 3030 to battery through the
winding of relay 3103. The release of the sender,
trunk finder and sender trunk connector then
proceed in the manner previously described.

At the end of the conversation when the calling
subscriber restores his receiver to the switch-
hook, relay 886 of the trunk ecircuit releases in
turn releasing relay T12. If it be assumed that
the call was not origihated by a tip party sub-
scriber on a two-party flat rate line, the tip party
relay 108 will not be operated and therefore the
release of relay 112 will remove holding ground
from the sleeve conductor 102 of the trunk ap-
plied over its lower front contact, thereby initi-
ating the release of the selector switches which
were operated to connect the calling line with
the trunk. Relay 7i2 upon releasing will also
establish a circuit for relay 801, which may be
traced from battery through its upper winding,
the lower No. 6 contacts of relay 800, conductor
148, the lower No. & back contact of relay 715,
the upper No. 3 back contact of relay 708 to
ground over the upper back contact of relay
712. Relay 801, upon operating, extends its
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operating ground over its upper MNo. 2 contacts,
the lower No. 2 back contact of relay 805, con-
ductor 823 to battery through the winding of
relay 1i4 whereupon relay 714 operates and
reconnects ground over its lower No. 3 front con-
tact to the trunk sleeve conductor to mark the
trunk busy to all selector switches, Relays 801
and 718 are made slow to operate so as to provide
sufficient time for the release of the selectors
toward the calling line. Relays 881 and Ti4
remain operated until the completion of the
printing of the elapsed conversation time on the
toll ticket.

If the call had been from & tip party subhstation
on a two-party flat rate line and relay 708 had
therefore been operated, then upon the release
of relay 112 as just described and the removal
of ground from the sleeve conductor T82 of the
trunk, the selectors toward the calling line would
not be released since a substitute ground would
be connected to the sleeve conductor over the
upper No. 5 contacts of relay 708. With relay
7088 operated when relay 7112 releases, a circuit
is established from ground over the upper back
contact of relay 112, the upper No. 3 front con-
tact of relay 708, the upper No. 2 back contact
of relay 715, thence over the trunk finder start
conductor T{6 through the winding of the group
relay 4801L, allocated to the subgroup of ten
trunks in which the calling trunk is located, to
battery and ground. In the manner previously
deseribed, an idle trunk finder, for example trunk
finder 4600, is started to hunt for the trunk.
When the trunk is found, relay 7i5 is operated
over g circuit from ground applied to conductor
111 over brush 4618 of the trunk finder, thence
over the lower No. 3 contacts of relay 7148, the
lower back contact of relay 712, the upper No. 4
back contact of relay T4 to battery through the
winding of relay 7i5. Relay Ti5 thereupon op-
erates to open the start circuit and locks over
its upper No. 2 contacts to ground on conduc-
tor TiT.

When the sender becomes associated with the
trunk over the brushes of the trunk finder 4600,
relays 3806, 3801, 3892 and 3186 of the sender
operate in the manner previously described and
with relay 708 operated, a circuit is established
from battery over the lower No. 2 contacts of re-
lay 768, conductor 748, through the winding of
sender trunk connector relay 4708, conductor 722,
brush 4%46 of trunk finder 4669, the lower No. 3
contacts of relay 4823, conductor 4638, over the
lower No. 8 back contact of relay 3285, through
the winding of polarized relay 3888, over the
upper No. 4 back contact of relay 3065, through
resistance 3938, the upper No. 3 back contact of
relay 3085 to ground applied to conductor 3107
by the operation of relay 3186. Relay 3888 there-
upon recognizes the call as a second seizure for
making a false ground test on the calling line and
establishes the circuit of relay 3837 rather than
the circuit of relay 3018. The circuit of relay
3037 may be traced from battery through its
winding to ground over the inner upper contacts
of relay 30028. Relay 3837 upon operating locks
over its lower No. | contacts to ground applied
to conductor 3{68 by the operation of relay 2106;
establishes the operating circuit for relay 2039
which extends from battery through its winding,
over conductor 3848, the upper inner normal con-
tacts of release relay 3103 and conductor 3041
to ground over the upper No. { contacts of relay
3037 and supplies a weaker adjustment for the
party test relay 3804 by biasing its upper winding
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over @ circuit from battery on conductor 2114,
through such winding, over the lower No. 2 con-
tacts of relay 3037 and through resistance 3038
to ground; which resistance is higher than resist-
ance 3012 used for the original party identifica-
tion test. Relay 3904 under this condition will
hold. on' any condition: which caused relay 3004
of the:same or another sender to hold on the
original.test. With relay 3039 operated, a circuit
is established from ground over the upper No. 8
contacts of trunk relay 788, the lower No. 2 back
contacts of relay 709, conductor 728, brush 4624
of the trunk finder, the lower No. 5 contacts of
relay 4620, conductor 4532, the middle lower con-
tacts of relay 3039, conductor 3843, to battery
through- the winding of end-of-pulsing relay
3139. Relay 3139 thereupon operates.

Relay 30801 operates over a circuit through its
winding over the No. { normal contacts of relay
3005 to ground. on conductor 3197, following the
operation of relay 3108 bridges at its upper No. §
contaets the upper back contact of relay 3880;
bridges-at its lower No. 4. contacts the lower back
contact of relay 3800 and establishes a circuit

from: battery on: conductor 3ii{4, through the °

lower winding of relay 3984 and the inner alter-
nate contacts of relay 3001{ over the lower No. &
hack: contact of relay 3888 to ground on conduc-
tor 3110.. Relay 3804 upon. operating establishes

% circuit from ground on conductor 3i18, over °

its: front contact, the upper No. 4 front contact
of: relay 3801 to battery through the winding of
slow-to-release relay 3607 which operates and
establishes.an.obvious circuit for relay 3495, Re-
lay. 29808 upon operating establishes the ecircuit
of relay 8095 which may be traced from ground
over its: upper contacts, the upper No. 4 contacts
of relay 2037, over the upper No. | normal con-
tacts: and: through the winding of relay 3835 to
battery.. Relay 3605 operates, locks over its up-
per  No. | alternate contacts. to ground on con-
ductor 3187; opens. the previously traced circuit
for'relay 3188 and establishes a holding circuit
for'relay 3980 which may be traced from battery
through the winding thereof, over the upper No.

§-contacts of relay 3037 and over the upper No. 2’

contacts. of relay 3805 to ground on conductor
3197.. When relay 3097 operates, it opens: the
previously traced circuit through the lower wind-

ing of relay 3384 and the lower winding of relay 5o

3084 is' now presented. to the tip and ring con-
ductors: of the calling line over a circuit from
battery through such winding, the inner normal
contacts of relay 3081, the inner alternate con-
tacts; of relay 3689 to conductors 4627 and 2628,
thence over the upper Nos. 5 and 4 contacts of
relay: 4629, brushes 4621 and 4822 of the trunk
finder, conductors 719 and 729, over the upper
Mo. 2 and the lower No. | contacts of relay 788,
the upper Nos. 2 and 5 contacts of relay 709 and
the: upper and lower No. 2 nermal contacts of
relay 7i0 (which released following the release
of relay 712), thence as traced to the tip and ring
conductors of the calling line.

If relay 3004 releases at this time indicating
that the tip: station. ground has been removed
and that no false ground condition was encoun-
tered, & circuit is established from ground on
conductor: 3118, over the back contact of relay
3004, conductor 2133, lower back.contact of relay
3151, lower front contact of relay 3139, conduc-
tor 3042, the: upper contacts of relay 3039, con-
ductor 4831, the lower No. 4 contacts of relay
4620, brush 4625 of the trunk finder, conductor
128, the upper No. 3 back contact of relay 709,
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to  a point between the upper winding- of relay
108 and resistance 749 whereupon. relay: 788 is
shunted down. and releases and opens the pre-
viously traced circuit of relay 3139. With relay

- 8189 released ground applied as previously. traced

over the back contact of relay. 3864 to the inner
lower armature of relay 3138, is now extended
over the inner lower back contact of. relay 3{39;
conductor 3161, over the lower contacts of the
relay 3039 and conductor 3838 to battery through
the winding of release relay 3i03 of the sender.
The sender; trunk finder and sender trunk con-
nector then proceed to release in the manner
previously described.

False ground condition

If, however, relay 3004 fails to release at this
time indicating a false ground condition on the
calling line which would render the previously.
made party test unrelizble and since upon the:
cperation of relay 23829 g start circuit was estab-
lished from ground on conductor 3108, over the
lower normal contacts of relay 3344, at the.inner.
upper contacts of relay 3039 to the timing ecireuit,
the timing circuit will, after approximately 10-
seconds, establish a circuit over the inner lower
confacts of relay 3039 to battery through. the
upper winding of relay 3044. Relay 3844 there-
ubon operates; locks over its lower winding: and:
inner lower alternate contacts to ground on con-
ductor 3488; opens the start circuit to: the: tim-
ing ecircuit; establishes s ecireuit from ground
over its upper contacts and conductor 36045 to
battery through the winding of relay 3294 which
operates and locks over its lower No. 4 contacts:
to ground on conductor 2108; establishes a cir-
cuit from ground over its middle lower contacts.
and conductor 3046 to battery through the wind-
ing of relay 3228 and prepares a circuit. from
ground over its lower contacts and conductor
3847. Relay 3208 upon operating: causes the:
operation of a sender trunk connector in the-
manney perviously described. It will be assumed’
that the sender trunk connector: of Fig. 47 is
operated, thereby extending the control. conduc~
tors from the: sender to the trunk and to: the
ticket printer thereof. The circuit previously-
established to conductor 3847 by the operation of
relay 3844 is now extended over the No. 18 con-
tacts of relays 473({F and 4780 and conductor
541 to battery through the lower winding of
alarm relay $35 of the trunk. Relay 935 there-.
upon operates locking through its upper wind-
ing and over its upper contacts under the con-
trol of alarm release key 935, closing the. circuit:
of alarm lamp 937 and over its lower contacts
closing a frame alarm circuit.

Following the. operation of the sender trunk
connector, relay 8157 of the sender is operated
and the start circuit for advancing switch 3250
from its normal position is established as pre--
viously described. With relay 2226 now opera-
ted, when brush 3254 reaches the No. | terminal
of its are, a circuit is. established from ground:
applied over conductor 3159, over the normal
contacts of stepping relay 3225, brush 3254 and
the No. I terminal of its arc, the lower No. 2
front contact of relay 3226, conductor 4723 and
thence as previously traced to the (-) distribu-
tor segment of the printer 969 of the trunk.
When the brush 982 of the distributor, which
with the typewheel was started into rotation.
by the closure of the motor circuit following the
operation. of relay 3204 of the sender and the.
operation of the sender trunk connector; reaches:
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the (-) segment, print magnet 964 is operated to
arrest the rotation of the typewheel to print a
dash on the ticket and to control the advance
of the brushes 3252 and 3254 of switch 3280 of
the sender into engagement with the No. 2 ter-
minals of their ares in the manner previously
described. With brush 3254 in engagement with
the No. 2 terminal of its arc, a circuit is estab-
lished from ground applied over such brush and
the lower No. | front contact of relay 3228,
thence as previously traced to the (-) distributor
segment of the printer, whereupon a second dash
is printed on the ticket and the switch 3288 is
controlled to advance its brushes 3253 and 3254
into engagement with the No. 3 terminals of their
arcs.

With brush 3252 in engagement with the No. 3
terminal of its are, a circuit is established from
ground applied thereover, over the upper No. 3
back contact of relay 3227, the upper No. 3 front
contact of relay 8228, conductor 3248, terminal
(SD) strapped to a terminal in the lower por-
tion of Fig. 38 indicative of the tens digit of the
sender number, for example to the No. 0 ter-
minal, and thence as previously traced to the
No. 0 distributor segment of the printer. In
the manner previously described, when distri-
butor brush 862 engages the No. § segment, print
magnet 964 is operated to arrest the rotation of
the typewheel to print the digit 0 on the ticket
and to control the advance of the brushes 3252
and 3254 of the sender switch 3250 into engage-
ment with the No. 4 terminals of their arcs.
With brush 3254 in engagement with the No. &
terminal of its arc, a circuit is established from
ground applied thereover, over the upper No. 2
back contact of relay 3221, the upper No. 2 front
contact of relay 3225, conductor 3247, terminal
(SDI), strapped to a terminal in the lower por-
tion of Fig. 38 indieative of the units digit of
the sender number, for example to the No. 8
terminal, and thence as previously traced to the
No. 0 distributor segment of the printer. In the
manner previously deseribed, when the distribu-
tor brush 9562 engages the No. § segment, pring
magnet 964 is operated to arrest the rotation of
the type-wheel, to print the digit 0 on the ticket
and to control the advance of the brushes of the
switch 2250 into engagement with the No. § ter-
minals of their respective arcs.

When brush 2254 engages the No. 5 terminal
of its are, a circuit is established from ground
applied thereover, over the upper No. { back
contact of relay 8227, the upper No. | front con-

tact of relay 3226, conductor 4723 and thence as

traced to the (-) distributor segment of the
printer. In the manner previously described,
when the distributor brush 9§2 engages the (-)
segment, print magnet 984 is operated to arrest
the rotation of the typewheel, to print a dash on
the ticket and to control the advance of the
brushes 3252 and 3254 of the switch 3258 into
engagement with the No. 6 terminals of their
arcs. With brush 3254 now engaged with the
No. 6 terminal of its are, a circuit is established
from ground applied thereover, over the lower
No. 3 front contact of relay 3228, conductor 3278,
the lower front contact of relay 3138, conductor
3042, the upper contacts of relay 3928, conductor
4631, the lower No. 4 contacts of relay 4628 of the
trunk finder, brush 4625, conductor 723, the up-
per No. 3 back contact of relay 789 to a point
between the upper winding of relay 788 and
resistance 748 thereby causing the release of
relay 708. Relay 708 upon releasing opens the
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previously traced circuit of relay 3{38 which re-
leases, and opens the previously traced circuits
over which the lower winding of relay 3304 was
connected to the conductors of the calling line.
The sender, trunk finder and sender trunk con-
nector then proceed to release in the manner
previously deseribed. The printer has thus been
controlled to print the notation “- - sender
number — ” on the ticket indicative of the false
ground condition.

Printing the elapsed time

with relay 108 released following the false
ground test, the circuit of relay 881 is established
to start the ticket printer to print the elapsed time
digits on the ticket. This circuit may be traced
from battery through the upper winding of relay
801, over the lower No. § contacts of relay 800,
conductor 748, the lower No. & back contact of
relay 115, which released following the release of
the trunk finder, the upper No. 3 back contact of
relay 768 to ground over the upper back contact of
relay 712, With relay 821 operated in the manner
just described, or operated in the manner pre-
viously described, if the call was not from a tip
party, it opens the locking circuit of relay 818 at
its lower No. 3 back contact allowing relay 818 to
release; closes the circuit from ground over its
lower Nos. | and 2 contacts, conductor 824, thence
over conductor 925 through the printer motor 96t
to the commercial source of current for starting
the rotation of brush §62 and the typewheel of
the printer; closes a circuit from battery through
the winding of relay 886, over conductor 825, the
lower No. 3 back contact of relay 818, the upper
No. 4 contacts of relay 801 to ground over the
upper No. § contacts of relay 800 and prepares a
circuit for the print magnet 964 which is com-
pleted when the distributor brush 962 reaches the
(-) segment of the distributor. This circuit may
be traced from battery through the magnet 964,
the distributor ring 963, brush 962, the (-) seg-
ment, conductor 928, the No | terminal of the arc
of switch 850 associated with brush 852, the nor-
mal contacts of the pulse-help relay 826, the lower
No. | back contact of relay 805, the upper No. 3
back contact of relay 818, the upper No. 3 confacts
of relay 80f, conductor 827 to ground over the
lower No. | contacts of relay 7i5. Magnet 964,
upon operating, arrests the rotation of the type-
wheel, prints 2 dash on the ticket and establishes
5 circuit from ground over its contacts, over con-
ductor 928, through the lower No, 4 contacts of
relay 861, conductor 828, the upper No. 4 back
contact of relay Ti5, conductor 829 through the
winding of pulse-help relay 826 to battery. Relay
826 operates, locks over its lower front contact
and conductor 938 to groung over the contacts of
magnet 984; opens at its norinal contacts the pre-
viously traced circuit for magnet 864 which there-
upon releases, and closes an obvious operating
circuit for stepping magnet 853 of the switch 850.
Magnet 964, upon releasing, releases relay 825
which in turn releases magnet 853 whereby the
prushes 851 and 852 of switch 850 are advanced
into engagement with the No. 2 terminals of their
arcs.

With brush 852 on the No. 2 terminal of its are,
ground applied thereto over the normal contacts
of relay 826, as previously traced, is applied over
the upper No. | front contact of relay 804, con-
ductor 802 to the lower movable spring of the
off-normal springs 985 associated with the tens
timing switch 908. If this switch has not ad-
vanced due to the call having been less than ten
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minutes in duration, the circuit is extended over
the lower No. § front contact and the upper No. 2
front contact of relay 908, to brushes 955 and 958
of the units timing switch 850. If this switch
has not advanced its brush 985 beyond the first
two terminals of its are, indicating a maximum
duration of conversation of not more than 15 to
30 seconds, this circuit is further extended over
brush 885 and the No. 2 terminal of its arc, the
lower No. 2 front contact of relay %85 and con-
duetor 831 to the (*) segment of the distributor.
When thereafter the brush 962 engages this seg-
ment print magnet 968 is operated to arrest the
rotation of the typewheel, to print an asterisk on
the ticket and to cause the advance of the brushes
of switch 888 a further step in the manner pre-
viously described.

If, however, the units timing switeh has ad-
vanced beyond the Nos. § and 2 terminals of the
arc associated with brush 853, the previously
traced circuit is extended over either brush 255 or
brush 885 and a terminal of its associated arc to
either conductor 932 or 932, thence over either
the upper Mo. | or the upper No. 8 front contact
of relay $8% to the No. § distributor segment. In
the manner previously deseribed, when the brush
882 engages this segment magnet 9584 operates to
arrest the rotation of the typewheel, to print the
numeral 0 indicative of the fact that the conver-
sation lasted less than ten minutes and to cause
the advance of the brushes of switch 858.

It will be assumed, however, that the conversa-
tion lasted sixteen minutes and that therefore
the brushes 284 angd 902 have been advanced to

the No. [ terminals of their arcs and the off- &

normal switch 885 has been opserated to its alter-
nate position. Therefore, the circuit previously
traced to the lower movable spring of the off-
normal switch 888 is extended over brush 981 and
the Mo. | terminal of its arc to the No. | distrib-~
utor segment and, when the brush 882 engages
such segment, print magnet $84 is operated to ar-
rest the rotation of the typewheel, to print the
tens digit 1 of the elapsed time on the ticket and
to control the advance of the brush 852 of switch
838 into engagement with the No. 3 terminal of
its arc as previously desecribed.

A cireuit is now established from ground ap-
plied over the normal contacts of relay 828, brush
882, thence over the No. 3 terminal of its are, con-
ductor 834, brush 354, which is in engagement
with one of the first four terminals of its are to
indicate that the conversation terminated some
time during the sizth minute of a ten-minute
period, to the No. § distributor segment. When
the brush 852 engazes such segment, print mag-
net 884 is operated to arrest the rotation of the
typewheel, to print the units digit 6 of the elapsed
time on the ticket and to cause the advanes of
brush 832 of switch 858 into engagement with
the Mo. 4 terminal of ifs arc as previously de-
scribed.

A cirewdt is now established from ground ap-
plied over the normal contacts of relay 828 to
brush 8§82, thence over the No. § terminal of its
arc and conductor 931 to the (*) segment of the
digtributor of the printer, whereuvon print mag-
t 984 is operated when brush 952 engages that
nt to arrest the rotation of the typewheel,
1o print an asterisk on the ticket and to cause the
advance of brushes 85§ and 8852 of switch 858 to
the MNo. § terminal of their respective arcs ag pre-
viously described. With brush 852 engaging the
No. § terminal of its are, the cireuit just traced is
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completed to cause a second asterisk to be printed
on the ticket and to cause the advance of the
brush 882 to the No. 6§ terminal of its arc.

A circuit is now established from ground ap-
plied over the normal contacts of relay 826 to
brush 852, thence over the No. § terminal of its
arc and conductor 838 io battery through the
winding of relay 789. Relay 789 now operates
opening at its upper No. 5 back contact the
locking circuit of relay £8¢ which now releases
in turn releasing relay 821. With relay 894 re-
leased, the circuit of relay 296 is opened and
relay 966 releases. A restoring cireuit for units
switch 888 is now established from battery
through the winding and interrupter contacts of
the stepping magnet §57 thereof, over the upper
No. 4 back contact of relay 885, conductor 929,
the upper No. § back contact of relay 888, con-
ductor 240, over the strapped terminals associ-~
ated with the brush 85¢ and thence over brush
851 to ground for advancing the brushes 85,
883 and 985 to the No. 22 terminals of their arcs
if the switch has not been advanced beyond a
half revolution. With the brush 8$%5{ engaging
the No. 22 terminal of its are, an obvicus self-
interrupting circuit for magnet §37 is established
for advancing the brushes of switch 859 until
hrush 852 engages the first terminal of its arc,
whereupon the magnet 857 is operated over the
circuit previously traced to conductor 24§ and
thence over strapped terminals of the arc asso-
ciated with brush 852 and over bhrush §52 to
ground until brush 952 engages the No. {7 ter-
minal of its arc. A circuit is now closed from
ground over brush 852 and the No. {7 terminal
of its are, conductor 844, the lower Nos. 4 and
8 back contacts of relay 888, conductor 38, the
upper No. 4 back contact of relay 805 to hattery
over the interrupter contacts and through the
winding of magnet 857 to battery. Magnet 857
now operates over this circuit to advance the
brushes of switch 988 until the brush 882 engages
the No. (8 terminal of its arc, whereupon the
previously traced circuit for magnet 857 is ef-
fective to advance the brushes of switeh 858 into
their normal position in which position no cir-
cuit is effective to further operate magnet 857.

With brush $51 now in engagement with the
No. { terminal of its are, a circuit is established
{rom ground thereover, over the lower No. | hack
contact of relay 98%, over the upper springs of
off-normal switeh 865, if swhich 939 has been ad-
vanced from normal, conductor 842, the upper
Wo. 2 hack contact of relay 888 and conductor
843 to battery through the release magnet 8§84.
Magnet 884 upon operating causes the restoration
of the brushes 8§01 and 982 of switch 838 to their
normal positions whereupon  the off-normal
switch 9085 is restored to release magnet 984.
With switch 995 in its normal position, o circuit
is established from ground over brush &5, the
lower No. { back contact of relay 888, the lower
normal contact of switch 985, conductor 8082, the
upper No. | back conitact of relay 881, the upper
contacts of off-normal switch 885 of switch 8§58,
the upper back contact of relay Ti3, the upper
No. 4 back contact of relay 71§, the lower back
contact of relay 7i{ to battery through release
magnet 834 of the switch 853 whereupon this
switeh is restored to normal. All of the operated
apparatus of the frunk has now bkeen restored
to nérmal. The ticket now has printed thereon
all of the information required for billing the
call. . The ticket printed as previously described
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for the assumed call would have the following
notations:

**283-9095-1225096-000-627-1345— -52-16**

If the sender had, upon the ground test de-
tected an unstandard ground, the ticket printed
would appear as follows:

*%283-9095-1225096-000~627—1345— -52—- —00-16% *
Call duration over 99 minutes

When a conversation reaches 99 minutes in
duration, the tens timing switch 909 is advanced
to position its brushes 901 and 982 upon the No.
{0 terminals of their arcs by the circuit previous-
ly traced over the No. i6 terminal of the arc
associated with brush 956 of the units switch
after the units switch has made nine complete
revolutions. Since the brushes of switch 808 are
advanced from the No. 9 {o the No. {8 terminals
of their ares upon the closure of the circuit of
stepping magnet 883 upon the engagement of the
brush 95§ with the No. (6 terminal of its arc
and switch 8858 is not advanced a further step
until this impulse ceases, switch 956 is prevented
from advancing beyond the No. {7 terminal posi-
tion of the arcs associated with brushes §52, 854
and 956. With brush 952 engaging the No. 7
terminal of its are, a circuit is established from
ground thereover, over brush 902 and the No.
16 terminal of its are, conductor 844 through the
lower winding of relay 801 and conductor 845 to
battery through the winding of alarm relay 935.
Relay 935 operates and locks thereby causing
lamp 937 to light and closes the alarm circuit.
Relay 801 upon operating, causes the prinfer
motor 88f{ to operate. The printing of the
elapsed time proceeds in the manner previously
described, a dash being printed in position 1 of
switch 850, a tens digit 9 being printed in posi-
tion 2 of switch 858, a dash instead of a units
digit 0 being printed in position 3 of switch 853
to provide a positive check against printing a 2
instead of a 0 should the path for advancing
the switch 958 be open due to a trouble condi-

tion when brush 955 reaches the No. {8 terminal -

of its arc, and asterisks being printed when switch
850 is in positions 4 and 5. Thus for a time in-
terval of over 29 minutes, a first notation of 9—**
is printed on the ticket.

When switch 88§ reaches position 6 a circuit ;

is established for operating relay 703 which re-
leases relay 869, followed by the release of
switches 858, 508 and 950. When switch 800 be-
comes restored to normal, relay 881 releases fol-
lowed by the release of relay 986. The rotation
of the printer shaft is now arrested. If the call
is not abandoned at this time, the fact that re-
lays Ti2 and §&{3 are still operated causes the
reoperation of relays 800 and 818 as previously
described and the resetting of the timing switches
800 and 950 as previously described for the in-
terval over 190 minutes. When the calling sub-
scriber terminates the conversation and restores
his receiver to the switechhook, the printing of the
elapsed time over 100 minutes is done in the
manner previously described.

Non-ticketed call

On a call which is not to be ticketed, relay 3211
of the sender and relay 805 of the trunk will
both be operated. The operation of relay 885 of
the trunk opens at its lower No. [ back contact
the circuit previcusly traced over which ground
was applied to the segments of the printer for
controlling the printing of the digits designat-

10

30

40

05

132

ing the duration of the conversation; opens at
its lower No. 3 back contact the previously traced
circuit controlled by relay T43 for periodically
advancing the timing switches 900 and 859 and,
its upper Nos. 4 and 5 contacts, reverses the con-
nection of battery and ground through the wind-
ings of the ealling supervisory relay 806 so that
when the called supervisory relay 813 operates
following the response of the called subscriber
and the operation of the reversing relay 817,
there will be no reversal of current over the call-
ing line loop in order to cause the charge ap-
paratus to function in the message rate or coin
trunk.

With relay 3217 of the sender operated, the
circuit previously traced over its lower back con-
tact for moving the printer control switch 3250
off-normal is not effective, the circuit previously
traced over its inner upper back contact for op-
erating reversing relay 3180 is not effective and
the circuit over either one of its two uppermost
back contacts for operating either relay 3018
or 302i is also not effective to call in a sender
trunk connector as previously described. Also,
2, circuit is established by the operation of relay
4217 from ground over the lower No. 3 front con-
tact of relay 3204, the lower front contact of re-
lay 3247, conductor 3269, over the lower con-
tacts of relay 3628 (if the previously made party
test found a tip party calling), over the upper
hack contact of relay 3157, conductor 3259, the
front contacts of relay 3026, conductor 2030 to
battery through the sender release relay 3103,
or from conductor 3269 over the inner lower con-
tacts of relay 3029 if the party test found a ring
party calling, over the front contacts of relay
3628 and conductor 3038 to battery through the
winding of sender release relay 3183. Relay
3103 upon operating proceeds to release the
sender and the trunk finder in the manner pre-
viously described.

Denied service

If the attempted call is denied to the calling
subscriber and relay 732 of the frunk is there-
fore operated as previously described, a circuit
is established frcm ground over its upper No. 3
contacts and conductor 758, and an interrupter
circuit is established over the upper No. | con-
tacts and conductor 75 to the “no-such number
tone circuit,” whereby such circuit applies an
interrupted tone current over conductors 752
and 753 and the upper Nos. 3 and 4 contacts of
relay 732, thence over the calling line loop as a
signal that the connection cannot be established.
At its lower No. 2 contacts relay 132 extends its
operating ground to the winding of the cut-
through relay 710 which thereupon operates and
releases relay T89. With relay 769 released, the
circuit for holding relay 3880 operated which
was traced in part from conductor 720 over the
lower No. | normal contacts of relay 709, through
resistance 734, the lower No. 2 back contact of
relay 114, the lower No. 3 hack contact of relay
132 to conductor 719, is opened by the operation
of relay 132 and relay 3880 of the sender releases
thereby initiating the release of the sender and
the release of the trunk finder. 'The calling sub-
scriber upon hearing the tone restores his re-
ceiver thereby releasing the operated selector
switches and restoring the trunk to normal.

Failure to identify the calling line

If for any reason the identifier fails to identi-
fy the calling line number, the sender functions
to establish connection with a monitoring op-
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erator’s positioh over a trunk ecifcuit which is
cominon to a group of senders. This arrange-
ment permits the completion of such calls
through the ticketing equipment so as to pre-
vent overload conditions sheuld the identifica-
tion. failure be common to & number’ of sub-
scribers. Whenever, on & second trial the iden-
tifier is unable to identify the calling number,
relay 8222 is operated as previously described
and when relay 320{ operdtes at the completion
of dialing, it establishes & circuit from batbtery
through the winding of relay 32082 over the in-
ner upper contacts of relay 3201, the upper No.
3 front contact of relay 3268 and the upper con-
tacts of relay 3222 to ground. Relay 3263 upon
operating esiablishes a circuit from hattery
through resistance 2207 over the lower front
contact of relay 3228, conductor 4832, the upper
front contact of relay 6867, conductor §298, the
lower No. | normal contacts of relay 3284, the
upper front contact of relay 3268, conducior
3271, upper back contact of velay 2838, winding
of preference relay 3838F individual to the first
of the group of senders, thence over the inner
lower normal contacts of such preference relay
and the inner lower normal contacts of the pref-
erence relays such as relays 38391 of interme-
diate genders and over the inner lower normal
contacts of preference relay 3833L of the last
sender to ground if no other succeeding sender
of the group has taken the monitoring trunk for
use.

Relay 383%F upon operating establishes a
locking cireuit for itself from battery over con-
ductor 327{, over its lower front contact through
its winding and over its inner lower alternate
contacts to ground independent of the contacts
of relay 2338 or of the other preference relays,
and establishes the eircuit of relay 3838 over its
inner upper contacts, which relay upon operating
also causes the operation of relay 3849. Relays
3888 and 2848 upon operating, open at their
back contacts the operating circuits for the pref-

rence relays of all senders of the group. Relay

3833, however, remains operated over the lock-
ing cireuit just traced. Relay 3838 at its lower
front contact also establishes a circuit for lamp
3844, associated with the jack 3842 at the moni-
tor’s pesition.

When the monitoring operator answers by
plugging a cord circuit of her position into the
jack 3882, a circuit is established for sleeve relay
3843 which upon operating completes a circuit
from ground over the upper front contact of re-
lay 3833F, conductor 3272 to battery through the
winding of relay 3208, Relay 3280 upon operat-
Ing establishes a holding circuit for relay 3869
extending from battery through the lower wind-
ing thereof, over conductor 8i€Z to ground over
its upper No. & and lower No. & contacts; estab-~
lishes a circuit from hattery through the winding
of relay 3227 to ground over its lower No. i front
contacts and at its upper No. | and lower No. 2
contacts, transfers the connection from the tip
and ring conductors extending back to the call-
ing line from the windings of relay 2800 to con-
ductors 3273 and 3274 and thence to the moni-
toring operator’s headset. The monitoring op-
erator may now talk with the calling subscriber
to secure from him the number of his line and
the numbsr of the line which has has called and
to inform such subseriber that the eall will be
completed. The sender remains in this condi-
tion until the operator disconnects, Whereupon
relay 8208 releases.  With relay 8227 locked op-
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erated over its'lower No. 2 contacts to ground on
conductor 3i{%, following the release of relay
3200, a circuit is now established from ground
over the lower No. { back contact of relay 3200,
the lower o. § contacts of relay 3227, to battery
through the winding of relay 3224. Relay 3204
now operates, locks, permits the continuation of
outpulsing to set up the connection to the wanted
line, causes the association of the sender with
the ticketing trunk over theé sender trunk con-
nector and at its lower Mo. | contacts opens the
previously traced circuit of relay 3339F which re-
leases in turn releasing relays 3838 and 3840 and
extinguishing the lamp 3841. Relay 23204 also
establishes the previcusly traced circuit for start-
ing switch 3259.

Since at this time relay 3227 is operated and in
operating has caused the operation of relay 3231,
the ticket printer will print zeros for the calling
office code, calling line number, class and rate
since the sender has not been able to secure the
proper calling line identifisstion and class in-
formation. During the advance of brush 3254 of
switch 3288 over the Nos. £ and 3 terminals of its
arc, twe asterisks will be printed on the ticket
a8 previcusly deseribeéd and thereafier brush 3254
will be advanced into engagement with the No. 4
terminal of its arc. With brush 3254 engaged on
the I¥o. 4 terminal, a circuit is established from
ground thereover, over the upper No. § front
contact of relay 8227 to the No. §’ terminal,
strapped to the No. 8’ terminal of Fig. 38, and
thence to the No. § distributor segment of printer
960 for controlling the printer to print the digit 9.
In the Nos. 5 and § positions of the brush 3254,
similar circuits are established over the upper
Nos. 2 and { front contacts of relay 3327 to the
No. 0 segment of the printer distributor whereby
two additional zeros are printed. Thus three

' Zeros are printed on the ticket in place of the

office code digits. In position 7 brush 3254 con-
trols the printing of a dash and in the follow-
ing positions 8, 9 10 and 11 of krush 3254, circuits
are established over the upper Nos. 3, 2 and |
and the lower No. | front contacts of relay 323i
for controlling the printer to print four successive
zero digits on the ticket in place of the calling
line number., From this point, as switch 2250
advances it brushes from position to position, the
printer is controlled to print the digits indicative
of the month, the day of the month, the hour of
the day, and the fraction of the hour of the time
when the call was made, to print the sender and
identifier numbers and to print the calied office
code and called line number in the manner pre-
viously described. After these printing opera-
tions have been completed, switch 3258 will have
advanced its brush 3283 info engagement with the
No. 1§ terminal of its are.

With relay 3231 operated, when brush 3252
engages the No. {8 terminal of its are, a circuit
is established from ground thereover, over the
lower Mo. & frout contact of relay 3234 to the
No. 8’ terminal, strapped to. the No. 8’ terminal
of Fig. &8 and thence to the No. § distributor seg-
ment of the printer, whereupon the printer is
controiled to print a zero on the ticket in place of
the usual class idemtification digit. Following
the printing of this digit when the brush 3253
engages the No. {7 terminal of its arc & similar
circuit is established over the lower No. ¥ front
contact of relay 323{ for controlling the printer
o print another zero on the ticket in place of the
usual charge rate digit. The sender trunk con-
nector atid trunk finder are thereafter released
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and the ticket printer of the trunk is controlled
to print digits on the ticket indicative of the
elapsed time of the conversation as soon as the
calling subscriber restores his receiver to termi-
nate the conversation 2ll in the manner pre-
viously deseribed. 'The printed ticket will thus
lack the calling line identification, the calling
line class identification and the call rate to be
charged, but this information may be supplied
from the information which the ronitoring cp-
erator has secured from the calling subscriber.

Sender monitor busy

As before stated the trunk to the sender moni-
tor’s position is comunon to a group of senders.
Whenever the trunk is busy and relays §838 and
3846 are operated through the operation of the
preference relay 3839 of the sender which has
taken such trunk for use, the circuits of the pref-
erence relays of all other senders of the group are
opened at the back contacts of relays 3838 and
3849 and the preference relay of no cther sender
may be operated. Theralfore if any other sender,
for example, the sender disclosed, should attempt
to seize the trunk, a circuit will be established
from ground over the upper front contact of re-
lay 3838, over the upper back contact of the
preference relay 3839F of such sender, conductor
3275, the lower contacts of relay 3263 to battery
through the winding of relay 3227. Relay 3227
thereupon operates, locks and establishes the cir-
cuit of relay 3231 which also operates. Since re-
lay 3208 is not operated under this condition,
the circuit of relay 3284 is established over the
lower No. 8 contacts of relay 3227 and the lower
No. | back contact of relay 3288 as soon as relay
3227 operates and the ticket will be printed as
previously described.

What is claimed is:

1. Tn a telephone system, a calling line, & train
of selector switches connectable to said line in
response to a calling condition thereon, a plu-
rality of trunks each having one or more branch-
es accessible respectively from bank levels of
different switches of said train in response to the
dialing from said calling line of one or more of
the office code digits of a wanted line, a register
for each of said trunks for registering a further
digit dialed following the seizure of said truunk,
a relsy individual to each branch of each of said
trunks and operable upon the seizure of a trunk
over that particular branch, means for register-
ing all of the office code digits dialed, a plurality
of circuite each including a relay indicaiive of a
different called office route, ineans operative
upon the operation of one of said first relays fo
selectively complete a cireuit including one of
said latter relays, and means controlled directly
by certain of said latter relays or jointly by
others of said latter relays and the regisber of
the seized trunk for controlling said registering
means, whereby all of the office code digits dialed
by the calling subseriber are registered therein.

2. In a telephone system, a calling line, a plu-
rality of trunks ocver any one of which connec-
tions may be extended to any one of a plurality
of offices from said calling line, first and second
selector switches responsive to the dialing of the
first and second office code digits of different
office designations for extending a connection
from said calling line to one of said trunks, a
register in each of said trunks responsive to the
third code digit dialed, a code conductor connect-
able with a trunk for each office route appearance
of said trunk in the bank of a selector switch and
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136 :
terminating in a trunk code translator relay,
means for selectively establishing a cireuit over
one of said code conductors in accordance with
the office route selected, a register comprising a
group of relays selectively operable in accord-
ance with the setting of said trunk register, a
plurality of route relays selectively operable under
the joint control of said translator relays and
said register relays, and means controlied by
each of said route relays to reconstruct the first
and second office code digits dialed to select a
code conductor and the third code digit dialed to
operate said operated trunk code register relay.

3. In a telephone system, a calling line, a plu-~
rality of trunks over any one of which connec-
tions may be extended to any one of a plurality
of offices, first, second and third selector switches
responsive to the dialing of the code digits of
different called office designations for extending
a connection from said calling line to one of said
trunks, a code conductor connectable with a
trunk for each cffice route appearance oi a trunk
in the bank of a third selector switch and ter-
minating in a route relay, means for selectively
establishing a circuit over one of said code con-
ductors in accordance with the office roufe se-
lected and relay registers controlled by said
route relays to reconstruct the three office code
digits of any called office designation dialed by a
calling subscriber.

4. In a telephone system, a calling line, a plu-
rality of trunks over any one of which connec-
tions may be extended to any one of a plurality
of offices, a first selector switch responsive to the
dialing of the first office code digit of different
called office designations for extending a connec-
tion from said calling line to one of said trunks,
a register in each of said trunks responsive to
the second code digit dialed, a sender connect-
able with a trunk following the seizure thereoi, a
register in said sender responsive to the third
code digit dialed, a code conductor connectable
with a trunk for each office route appearance of
a trunk in the bank of a first selector switch and
terminating in a trunk code ftranslator relay,
means for selectively establishing a circuit over
one of said code conductors in accordance with
the office route selected, a trunk code register
comprising a group of relays selectively operable
in accordance with the setting of said trunk reg-
ister, a plurality of sender code translator relays
selectively operable under the joint control of
said trunk code translator relays and said trunk
code register relays, a sender code register com-

5 prising a group of relays selectively operable in

accordance with the setting of said sender reg-
ister, a plurality of route relays selectively oper-
able under the joint control of said sender code
translator relays and said sender code register
relays, and means controlled by each of said
route relays to reconstruct the first office code
digit dialed tc select a code counductor and the
second and third office code digits dialed to oper-
ate said trunk code and sender code registers.

5. In a telephone system, a calling line, a train
of selector switches, a plurality of trunks over
any one of which connections may be extended
to any one of a plurality of offices and each
having one or more branches accessible respec-
tively from bank levels of different switches of
said train in response to the dialing of cne or
more of the office code digits of a wanted line
number, g first register for registering a code
digit dialed immediately subsequent to the seiz-
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ure of a frunk, a second register for registering
a further code digit, a relay individual to each
branch of each of said trunks and operable upon
the seizure of a trunk over that particular
branch, means for reconstructing all of the code
digits of a dialed office designation, a plurality
of circuits each including a relay indicative of a
different called office route, means operative
upon the operation of one of said first relays to
selectively complete a circuit including one of
said latter relays, and means controlled directly
by certain of said latter relays, or conjointly by
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others of said latter relays and said first register,
or conjointly by still others of said relays and
said first and second registers for controlling said
office code reconstructing means.
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